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Appendix K: Recommendations from 1 


NICE clinical guideline 17 [2004] that have 2 


been deleted or changed 3 


K.1.1 Recommendations to be deleted 4 


The table shows recommendations from 2004 that NICE proposes to delete in the 2014 5 
update.  The right-hand column gives the replacement recommendations, or explains the 6 


reason for the deletion if there is no replacement recommendation. 7 


 8 


Recommendation in 2004 guideline Comment 


1.2.4 Urgent specialist referral or 


endoscopic investigations indicated for 
patients of any age with dyspepsia when 
presenting with any of the following: chronic 


gastrointestinal bleeding; progressive 
unintentional weight loss; progressive 
difficulty swallowing; persistent vomiting; 


iron deficiency anaemia; epigastric mass or 
suspicious barium meal. 


This recommendation has been deleted as 


it was felt more appropriate to cross-refer to 
the relevant recommendations from CG27 
and its update 


1.2.5 and 1.5.5 Routine endoscopic 


investigation of patients of any age 
presenting with dyspepsia and without 
alarm signs is not necessary. However, in 


patients aged 55 years and older with 
unexplained and persistent recent-onset 
dyspepsia alone, an urgent referral for 


endoscopy should be made. 


This recommendation has been deleted as 


it was felt more appropriate to cross-refer to 
the relevant recommendations from CG27 
and its update 


1.2.6 Patients undergoing endoscopy 
should be free from medication with either a 


proton pump inhibitor (PPI) or an H2 
receptor antagonist (H2RA) for a minimum 
of 2 weeks beforehand 


This recommendation has been deleted as 
it was felt more appropriate to cross-refer to 


the relevant recommendations from CG27 
and its update 


1.3.1 For many patients, self-treatment with 


antacid and/or alginate therapy (either 
prescribed or purchased over-the-counter 


and taken 'as required') may continue to be 
appropriate for immediate symptom relief. 
However, additional therapy is appropriate 


to manage symptoms that persistently affect 
patients' quality of life 


This recommendation is now considered 


background information and not in line the 
Guideline Manual 2012 and current editorial 


guidance. 


1.3.2 Offer older patients (over 80 years of 
age) the same treatment as younger 


patients, taking account of any comorbidity 
and their existing use of medication. 


This recommendation has been deleted 
because it was considered that an age limit 


is no longer appropriate 


1.5.3 Offer simple lifestyle advice, including 


healthy eating, weight reduction and 
smoking cessation. 


This recommendation has been deleted as 


it is a duplicate of recommendation 1.2.2 


1.5.4 Advise patients to avoid known This recommendation has been deleted as 
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Recommendation in 2004 guideline Comment 


precipitants they associate with their 
dyspepsia where possible. These include 


smoking, alcohol, coffee, chocolate, fatty 
foods and being overweight. Raising the 
head of the bed and having a main meal 


well before going to bed may help some 
people. 


it is a duplicate of recommendation 1.2.3 


1.6.6 Surgery cannot be recommended for 


the routine management of persistent 
GORD although individual patients whose 
quality of life remains significantly impaired 


may value this form of treatment. 


Replaced by: 


1.11.1 Consider referral to a specialist 
service for people: 


 of any age with gastro-oesophageal 


symptoms that are persistent, non-
responsive to treatment or unexplained1  


 with suspected GORD who are thinking 


about surgery 


 with H pylori and persistent symptoms 


that have not responded to second-line 
eradication therapy. [new 2014] 


1
 In Referral guidelines for suspected cancer (NICE 


clinical guideline 27), ‘unexplained’ is defined as ‘a 
symptom(s) and/or sign(s) that has not led to a 
diagnosis being made by the primary care 
professional after initial assessment of the history, 
examination and primary care investigations (if any)’. 
(Please note that an update is in progress; publication 
expected May 2015. For more information see 
http://guidance.nice.org.uk/CG/Wave0/618). 


1.9.4 For patients who test positive, provide 
a 7-day, twice-daily course of treatment 


consisting of a full-dose PPI, with either 
metronidazole 400 mg and clarithromycin 
250 mg or amoxicillin 1 g and clarithromycin 


500 mg. 


Replaced by: 


1.9.4 Offer people who test positive for H 
pylori a 7-day, twice-daily course of 


treatment with: 


 a PPI (see table 3 in appendix A), and 


 amoxicillin, and  


 either clarithromycin or metronidazole.  


 


Choose the treatment regimen with the 
lowest acquisition cost, and take into 


account previous exposure to clarithromycin 
or metronidazole. [new 2014] 


 


1.9.5 Offer people who are allergic to 
penicillin a 7-day, twice-daily course of 


treatment with: 


 a PPI (see table 3 in appendix A) and 


 clarithromycin and  


 metronidazole. [new 2014] 


 


1.9.6 Offer people who have had previous 


exposure to clarithromycin and who are 
allergic to penicillin a 7-day, twice-daily 


course of treatment with: 



http://guidance.nice.org.uk/CG27

http://guidance.nice.org.uk/CG/Wave0/618
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Recommendation in 2004 guideline Comment 


 a PPI (see table 3 in appendix A) and 


 bismuth and  


 metronidazole and  


 tetracycline. [new 2014] 


 


1.9.7 Discuss treatment adherence with the 


person and emphasise its importance. For 
more information about supporting 
adherence, see Medicines adherence (NICE 


clinical guideline 76). [new 2014] 


1.9.5 For patients requiring a second course 


of eradication therapy, a regimen should be 
chosen that does not include antibiotics 
given previously (see the British National 


Formulary for guidance). 


Replaced by: 


1.9.8 For people who still have symptoms 
after first-line eradication treatment, offer a 


7-day, twice-daily course of treatment with: 


 a PPI (see table 3 in appendix A) and  


 amoxicillin and  


 either clarithromycin or metronidazole 


(whichever was not used first-line). [new 
2014] 


 


1.9.9 Offer people who have had previous 
exposure to clarithromycin and 


metronidazole a 7-day, twice-daily course of 
treatment with: 


 a PPI (see table 3 in appendix A) and 


 amoxicillin and 


 a quinolone or tetracycline (whichever 


has the lowest acquisition cost). [new 
2014] 


 


1.9.10 Offer people who are allergic to 


penicillin (or who have had previous 
exposure to clarithromycin) a 7-day, twice-


daily course of treatment with: 


 a PPI (see table 3 in appendix A) and 


 metronidazole and 


 levofloxacin. [new 2014] 


 


1.9.11 Offer people who have had previous 


exposure to clarithromycin, quinolones and 
who are allergic to penicillin: 


 a PPI (see table 3 in appendix A) and 


 bismuth and 


 metronidazole and 


 a tetracycline. [new 2014] 



http://guidance.nice.org.uk/CG76
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K.1.2 Amended recommendation wording (change to meaning) 9 


Recommendations are labelled [2004, amended 2014] if the evidence has not been 10 


reviewed but changes have been made to the recommendation wording (indicated by 11 
highlighted text) that change the meaning. 12 


 13 


Recommendation in 2004 
guideline Recommendation in update  Reason for change 


1.2.3 Consider the 
possibility of cardiac or 
biliary disease as part of the 


differential diagnosis. 


1.3.3 Think about the 
possibility of cardiac or 
biliary disease as part of the 


differential diagnosis. 


Changed to make 
recommendation active. 


1.3.6 Psychological 
therapies, such as cognitive 


behavioural therapy and 
psychotherapy, may reduce 
dyspeptic symptoms in the 


short term in individual 
patients. Given the intensive 
and relatively costly nature 


of such interventions, 
routine provision by primary 
care teams is not currently 


recommended. 


1.2.4 Recognise that 
psychological therapies, 


such as cognitive 
behavioural therapy and 
psychotherapy, may reduce 


dyspeptic symptoms in the 
short term in individual 
people.  


 


Changed to make 
recommendation active and 


to bring in line with the 
Guideline Manual 2012 and 
editorial guidance.  


1.3.7 Patients requiring 
long-term management of 


dyspepsia symptoms should 
be encouraged to reduce 
their use of prescribed 


medication stepwise: by 
using the effective lowest 
dose, by trying as-required 


use when appropriate, and 
by returning to self-
treatment with antacid 


and/or alginate therapy. 


1.2.5 Encourage people 
who need long-term 


management of dyspepsia 
symptoms to reduce their 
use of prescribed 


medication stepwise: by 
using the effective lowest 
dose, by trying ‘as-needed’ 


use when appropriate, and 
by returning to self-
treatment with antacid 


and/or alginate therapy 
(unless there is an 
underlying condition or 


comedication that needs 
continuing treatment).  


Changed to make this 
recommendation active and 


for clarity as this 
recommendation now only 
applies to people without an 


underlying condition or 
comedication that needs 
continuing treatment. 


1.4.1 Dyspepsia in 


unselected patients in 
primary care is defined 
broadly to include patients 


with recurrent epigastric 
pain, heartburn, or acid 
regurgitation, with or without 


bloating, nausea or 
vomiting. 


Review common elements 
of care for managing 
dyspepsia (section 1.3). 


1.4.1 Be aware that 


dyspepsia in unselected 
people in primary care is 
defined broadly to include 


people with recurrent 
epigastric pain, heartburn or 
acid regurgitation, with or 


without bloating, nausea or 
vomiting. Also see ‘Common 


elements of care’. 


Changed to make 


recommendation active and 
for clarity 


1.4.2 Initial therapeutic 
strategies for dyspepsia are 


1.4.2 Leave a 2-week 
washout period after proton 


Changed to make 
recommendation active and 
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Recommendation in 2004 
guideline Recommendation in update  Reason for change 


empirical treatment with a 
PPI or testing for and 
treating H pylori. There is 


currently insufficient 
evidence to guide which 


should be offered first. A 2-
week washout period 
following PPI use is 


necessary before testing for 
H pylori with a breath test or 


a stool antigen test. 


pump inhibitor (PPI) use 
before testing for 
Helicobacter pylori 
(hereafter referred to as H 
pylori) with a breath test or a 


stool antigen test.  


for clarity 


1.4.6 Offer H2RA or 
prokinetictherapy if there is 
an inadequate response to a 


PPI. 


1.4.6 Offer H2 receptor 
antagonist (H2RA) therapy if 
there is an inadequate 


response to a PPI.  


 


Reference to prokinetic 
therapy has been removed 
as the original guideline only 


reviewed the evidence for 
cisapride, not domperidone 
or metoclopramine. 


Cisapride has been 
suspended in the UK since 
the publication of CG17. 


1.5.1 Offer people requiring 
long-term management of 
symptoms for dyspepsia an 


annual review of their 
condition, encouraging them 
to try stepping down or 


stopping treatment. 


1.5.1 Offer people who need 
long-term management of 
dyspepsia symptoms an 


annual review of their 
condition, and encourage 
them to try stepping down or 


stopping treatment (unless 
there is an underlying 
condition or comedication 


that needs continuing 
treatment). 


Changed for clarity. 


1.5.2 A return to self-


treatment with antacid 
and/or alginate therapy 
(either prescribed or 


purchased over-the-counter 
and taken as-required) may 
be appropriate. 


1.5.2 Advise people that it 


may be appropriate for them 
to return to self-treatment 
with antacid and/or alginate 


therapy (either prescribed or 
purchased over-the-counter 
and taken as needed). 


 


Changed to make 


recommendation active. 


1.6.1 Gastro-oesophageal 


reflux disease (GORD) 
refers to endoscopically 
determined oesophagitis or 


endoscopy-negative reflux 
disease. Patients with 
uninvestigated 'reflux-like' 


symptoms should be 
managed as patients with 
uninvestigated dyspepsia. 


1.6.1 Manage 


uninvestigated 'reflux-like' 
symptoms as uninvestigated 
dyspepsia. 


 


Changed to make 


recommendation active. 


1.6.3 If symptoms recur 1.6.3 If symptoms recur after Removed ‘with a limited 
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Recommendation in 2004 
guideline Recommendation in update  Reason for change 


following initial treatment, 
offer a PPI at the lowest 


dose possible to control 
symptoms, with a limited 
number of repeat 


prescriptions. 


initial treatment, offer a PPI 
at the lowest dose possible 


to control symptoms.  


number of repeat 
prescriptions’ as the GDG 


felt this was included due to 
the costs of PPI at the time 
of original publication. Costs 


have since fallen and 
therefore limiting repeat 
prescriptions due to costs is 


not a factor in current 
practice. 


1.6.5 Offer H2RA or 


prokinetic therapy if there is 
an inadequate response to a 
PPI. 


1.6.5 Offer H2RA therapy if 


there is an inadequate 
response to a PPI.  


 


Reference to prokinetic 


therapy has been removed 
as the original guideline only 
reviewed the evidence for 


cisapride, not domperidone 
or metoclopramine. 
Cisapride has been 


suspended in the UK since 
the publication of CG17. 


1.7.3 Patients with gastric 
ulcer and H pylori should 


receive repeat endoscopy, 
retesting for H pylori 6–8 


weeks after beginning 
treatment, depending on the 
size of the lesion. 


1.7.3 Offer people with 
gastric ulcer and H pylori 


repeat endoscopy 6 to 8 
weeks after beginning 


treatment, depending on the 
size of lesion.  


 


The GDG felt the original 


recommendation needed to 
be split to reflect the 
different actions taken in 


each flowchart within the 
Full guideline.  People with 
gastric ulcers needed an 


endoscopy and retesting, 
however just retesting for H 
pylori was necessary for 


people with duodenal ulcers. 


1.7.3 Patients with gastric 
ulcer and H pylori should 


receive repeat endoscopy, 
retesting for H pylori 6–8 


weeks after beginning 


treatment, depending on the 
size of the lesion. 


1.7.4 Offer people with 
peptic ulcer (gastric or 
duodenal) and H pylori 
retesting for H pylori 6 to 8 


weeks after beginning 


treatment, depending on the 
size of lesion.  


 


The GDG felt the original 
recommendation needed to 


be split to reflect the 
different actions taken in 
each flowchart within the 


Full guideline.  People with 
gastric ulcers needed an 
endoscopy and retesting, 
however just retesting for H 
pylori was necessary for 


people with duodenal ulcers. 


 


The GDG felt peptic ulcer 
was the more appropriate 
term to use and included 


gastric and duodenal for 
further clarification. 


1.7.8 If symptoms recur 


following initial treatment, 
offer a PPI to be taken at the 
lowest dose possible to 


control symptoms, with a 


1.7.9 If symptoms recur after 


initial treatment, offer a PPI 
to be taken at the lowest 
dose possible to control 


symptoms. Discuss using 


Removed ‘with a limited 


number of repeat 
prescriptions’ as the GDG 
felt this was included due to 


the costs of PPI at the time 
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Recommendation in 2004 
guideline Recommendation in update  Reason for change 


limited number of repeat 
prescriptions. Discuss using 


the treatment on an as-
required basis with patients 
to manage their own 


symptoms. 


the treatment on an ‘as-
needed’ basis with people to 


manage their own 
symptoms.  


 


of original publication. Costs 
have since fallen and 


therefore limiting repeat 
prescriptions due to costs is 
not a factor in current 


practice. 


1.8.4 If H pylori has been 


excluded or treated and 


symptoms persist, offer 
either a low-dose PPI or an 
H2RA for 1 month. 


1.8.4 If H pylori has been 


excluded and symptoms 


persist, offer either a low-
dose PPI (see table 1 in 
appendix A) or an H2RA for 


4 weeks.  


Treatment has been 
removed from this 


recommendation and this is 
now covered by 
recommendations on H 


pylori eradication. 


1.8.5 If symptoms continue 
or recur following initial 


treatment offer a PPI or 
H2RA to be taken at the 
lowest dose possible to 


control symptoms, with a 
limited number of repeat 
prescriptions. 


1.8.5 If symptoms continue 
or recur after initial 


treatment offer a PPI or 
H2RA to be taken at the 
lowest dose possible to 


control symptoms.  


 


Removed ‘with a limited 
number of repeat 


prescriptions’ as the GDG 
felt this was included due to 
the costs of PPI at the time 


of original publication. Costs 
have since fallen and 
therefore limiting repeat 


prescriptions due to costs is 
not a factor in current 
practice. 


1.8.7 Long-term, frequent 
dose, continuous 
prescription of antacid 


therapy is inappropriate and 
only relieves symptoms in 
the short term rather than 


preventing them. 


1.8.7 Avoid long-term, 
frequent dose, continuous 
antacid therapy (it only 


relieves symptoms in the 
short term rather than 
preventing them).  


 


Changed to make 
recommendation active and 
for clarity.  


1.9.1 H pylori can be initially 


detected using a carbon-13 


urea breath test or a stool 
antigen test, or laboratory-
based serology where its 


performance has been 
locally validated 


1.9.1 Test for H pylori using 


a carbon-13 urea breath test 


or a stool antigen test, or 
laboratory-based serology 
where its performance has 


been locally validated.  


 


Changed to make 
recommendation active. 


1.9.3 Office-based 
serological tests for H pylori 


cannot be recommended 


because of their inadequate 
performance.  


1.9.3 Do not use office-
based serological tests for H 
pylori because of their 


inadequate performance.  


Changed to make 
recommendation active. 


K.1.3 Changes to recommendation wording in line with current NICE style (no 14 


change to meaning) 15 


 16 


Recommendation in 2004 guideline Comment 


All recommendations except those labelled 


[new 2014] 


 


Recommendations have been edited into 


the direct style (in line with current NICE 
style for recommendations in clinical 
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Recommendation in 2004 guideline Comment 


1.1.1, 1.1.2, 1.2.1,1.2.2, 1.2.3, 1.3.1, 1.3.2, 
1.3.4, 1.4.3, 1.4.4, 1.4.5, 1.6.2, 1.6.4, 1.6.6, 


1.7.1, 1.7.2, 1.7.5, 1.7.6, 1.7.7, 1.7.8, 
1.7.10,1.8.1, 1.8.2, 1.8.3, 1.8.6, 1.9.2 


guidelines) where possible. Yellow 
highlighting has not been applied to these 


changes. 


 17 
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[update 2014]  31 
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Appendix B: Scope  1 


B.1 Scope and Purpose [2004] 2 


The National Guideline Research and Development Unit (NGRDU) was appointed by the 3 


National Institute for Clinical Excellence (the Institute) to develop an evidence-based clinical 4 
guideline for the management of dyspepsia in primary care. The Unit constituted the North of 5 
England Dyspepsia Guideline Development Group. 6 


B.1.1 Guideline objectives 7 


The aim of this guideline is to provide evidence-based recommendations to guide healthcare 8 
professionals, patients and carers in the appropriate primary care management of dyspepsia. 9 
A key aim is to promote the dialogue between professionals and patients on the relative 10 
benefits, risks, harms and costs of treatments. Relevant existing national guidance is taken 11 


into consideration as part of the guideline development process, in this instance national 12 
guidance on the use of proton pump inhibitors [i].  The guideline identifies effective and cost 13 
effective approaches to managing the care of adult patients with dyspepsia including 14 


diagnosis, referral and pharmacological and non- pharmacological interventions. 15 


B.1.2 Areas not covered 16 


This guideline does not address the management of more serious underlying causes of 17 
dyspepsia (such as malignancies and perforated ulcers) but does describe the signs and 18 


investigations which may lead to referral for these conditions. The interface with secondary 19 
care is addressed by providing guidance for referral and hospital-based diagnostic tests. 20 


B.1.3 Clinical questions addressed 21 
 22 


The guideline group posed the following questions: 23 


 How is dyspepsia defined: what is and what isn’t dyspepsia? 24 


 What is the appropriate role of the pharmacist in managing dyspepsia? 25 


 How should dyspepsia be diagnosed in primary care? 26 


 How can dyspepsia in primary care be characterised in terms of its presentation, 27 


psychological influences and impact upon patient quality-of-life? 28 


 What factors prompt patients to consult for dyspepsia? 29 


 How should symptoms be assessed and interpreted? 30 


 How should diagnosis be organised? 31 


 How should dyspepsia be managed in primary care? 32 


 How can communication be promoted, embracing patient expectation and promoting 33 


understanding? 34 


 Do lifestyle interventions work? 35 


 Which acid suppressing therapy should be used and for how long? 36 


 Who should get H pylori eradication therapy and with which regimen? 37 


 What is the relationship between NSAID therapy and dyspepsia? 38 


 How should long term care be organised in its frequency and content and with regard to 39 


patient safety? 40 
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 What are appropriate grounds for referral? 41 


 What are the risks of serious underlying pathology? 42 


 How should these risks be conceptualised and discussed by clinicians and patients? 43 


 What are alarm signals and what should be done when they occur? 44 


In response to these questions this guideline addresses the following aspects of patient care: 45 
 46 


 Investigation and management of dyspepsia including: 47 


o Quantifying patient risk 48 


o Lifestyle advice 49 


o Psychological interventions 50 


o Pharmacological therapy 51 


o Endoscopy 52 


 Investigation and management of underlying causes of dyspepsia including: 53 


o Gastro-oesophageal reflux disease 54 


o Peptic ulcer disease 55 


o H pylori 56 


o The role of the pharmacist in patient care 57 


 The cost-effectiveness of alternative strategies of care 58 


 Evaluation of differences in particular groups of patients, for example in older patients and 59 


ethnic groups 60 


 Identifying appropriate standards of care and audit points to assess these. 61 


B.1.4 Patients and clinicians covered by this guideline 62 


This document is intended to be most relevant to the primary care team, including general 63 
practitioners, nurses, community pharmacists and other primary care professionals who have 64 


direct contact with patients. It does not consider dyspepsia during pregnancy or secondary 65 
care treatments but provides criteria for referral to secondary care. To promote continuity of 66 
care, it is important that clinicians initiating treatment in secondary care are aware of the 67 


recommendations of this guideline 68 


B.1.5 Disclaimer 69 


The guideline development group assumes that healthcare professionals will use general 70 
medical knowledge and clinical judgement in applying the general principles and specific 71 


recommendations of this document to the management of individual patients. 72 
Recommendations may not be appropriate for use in all circumstances. Decisions to adopt 73 
any particular recommendation must be made by the practitioner in the light of circumstances 74 


presented by individual patients and available resources. Recommendations about drug 75 
treatment assume that clinicians will take account both of the response of individual patients 76 
and of the indications, contra-indications and cautions listed in the British National Formulary 77 


(BNF) or Summary of Product Characteristics. Clinicians will need to share appropriately the 78 
information within this guideline to enable patients to participate in the process of decision 79 
making to the extent they are able and willing [ii]. 80 


 81 
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B.2 SCOPE [update 2014] 82 


1 Guideline title  83 


Dyspepsia and gastro-oesophageal reflux disease: investigation and management of 84 


dyspepsia, symptoms suggestive of gastro-oesophageal reflux disease, or both. 85 


1.1 Short title 86 


Dyspepsia and gastro-oesophageal reflux disease.   87 


2 The remit 88 


This is a partial update of ‘Dyspepsia’ (NICE clinical guideline 17). See section 4.3.1 89 


for details of which sections will be updated. We will also carry out an editorial review 90 


of all recommendations to ensure that they comply with NICEs' duties under 91 


equalities legislation. 92 


This update is being undertaken as part of the guideline review cycle. 93 


3 Clinical need for the guideline  94 


3.1 Epidemiology 95 


a) Dyspepsia describes a range of symptoms arising from the upper 96 


gastrointestinal (GI) tract but it has no universally accepted definition. The 97 


British Society of Gastroenterology (BSG) defines dyspepsia as a group of 98 


symptoms that alert doctors to consider disease of the upper GI tract, and 99 


states that dyspepsia itself is not a diagnosis. These symptoms, which 100 


typically are present for 4 weeks or more, include upper abdominal pain or 101 


discomfort, heartburn, gastric reflux, nausea, or vomiting. 102 


b) The UK prevalence depends on the definition of dyspepsia used, and 103 


ranges from 12% to 41%. Using the broad BSG definition, it is estimated 104 


that annually around 40% of the adult population experience dyspepsia. 105 


Dyspepsia accounts for between 1.2% and 4% of all consultations in 106 


primary care in the UK, half of which are for functional dyspepsia – that is, 107 



http://guidance.nice.org.uk/CG17
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dyspepsia of unknown aetiology (previously known as non-ulcer 108 


dyspepsia). 109 


c) The aetiology of dyspepsia symptoms includes gastric and duodenal 110 


ulcers, gastro-oesophageal reflux disease (GORD), oesophagitis, and 111 


oesophageal or gastric cancers; however, the cause is often unknown 112 


(functional dyspepsia). In addition, certain foods and drugs (such as anti-113 


inflammatory drugs) are believed to contribute to the symptoms and 114 


underlying causes of dyspepsia. 115 


d) An endoscopy may be indicated for some people with dyspepsia in order 116 


to investigate the cause. Morbidity and mortality rates from diagnostic 117 


upper GI endoscopy are low. 118 


e) Helicobacter pylori (H pylori) is widely present in the general population, 119 


often causing no harm, but it is strongly associated with gastric and 120 


duodenal ulcers. However, its role in functional dyspepsia and GORD is 121 


less clear. The prevalence of H pylori infection varies internationally, with 122 


over 80% of Japanese and South American people infected, compared 123 


with a rate of approximately 40% in the UK and 20% in Scandinavia.  124 


f) Some evidence suggests that H pylori infection is associated with social 125 


deprivation and that its prevalence increases with age. 126 


g) GORD is a chronic condition where gastric juices from the stomach 127 


(usually acidic) flow back up into the oesophagus. It can be severe or 128 


frequent enough to cause symptoms, or damage the oesophagus (for 129 


example, oesophagitis), or both. It can lead to an abnormality of the cells 130 


in the lining of the oesophagus (Barrett's oesophagus), which is itself 131 


considered the most important risk factor for oesophageal 132 


adenocarcinoma, the incidence of which has increased considerably in the 133 


past decade.  134 


h) There are several risk factors for GORD including hiatus hernia, certain 135 


foods, heavy alcohol use, smoking, and pregnancy, but there is also a 136 


genetic component. Some studies have shown a weak link between 137 
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obesity and GORD. There is also some evidence to suggest that GORD is 138 


more likely to occur in socially disadvantaged people. Its prevalence 139 


increases with age. Functional heartburn is diagnosed when there are 140 


symptoms of reflux in the absence of pathology. 141 


i) Hospital episode statistics data from 2010–11 showed that there were: 142 


 over 41,000 consultant episodes for people with dyspepsia (39% male 143 


and 61% female) 144 


 over 35, 000 consultant episodes for people with GORD with 145 


oesophagitis (59% male and 41% female) 146 


 nearly 38,000 consultant episodes for people with GORD without 147 


oesophagitis (49% male and 51% female). 148 


3.2 Current practice 149 


a) Some of the costs associated with treating dyspepsia are decreasing, but 150 


the overall use of treatments is increasing. As a result, the management of 151 


dyspepsia continues to have potentially significant costs to the NHS. 152 


b) The use of endoscopy has increased considerably over the past decade, 153 


as awareness of its value in diagnosing dyspepsia and GORD has grown. 154 


c) The review of ‘Dyspepsia: management of dyspepsia in adults in primary 155 


care’ (NICE clinical guideline 17) highlighted some concerns about the 156 


drug regimens currently recommended in the guideline for H pylori 157 


eradication, as some bacterial resistance had developed. Overall, the 158 


review process concluded that guidance in this area should be updated, 159 


including an expansion to cover aspects of specialist hospital care.  160 


d) NICE clinical guideline 17 covers the management of several underlying 161 


causes of dyspepsia in primary care but there is currently a lack of 162 


comprehensive national guidance about the management of GORD (in 163 


particular, surgical management) when pharmacological treatments fail. 164 


Given this, and the possible role of GORD (with the subsequent 165 


development of Barrett's oesophagus) as a risk factor for cancer, an 166 



http://guidance.nice.org.uk/CG17

http://guidance.nice.org.uk/CG17
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extension of the scope of the guideline to cover the management of 167 


GORD into secondary care is needed.  168 


e) For the purpose of this guideline, specialist care will be defined as 169 


situations where treatment decisions are made by a consultant-led service 170 


in secondary or tertiary care. 171 


4 The guideline 172 


The guideline development process is described in detail on the NICE website (see 173 


section 6, ‘Further information’). 174 


This scope defines what the guideline will (and will not) examine, and what the 175 


guideline developers will consider. The scope is based on the referral from the 176 


Department of Health. 177 


The areas that will be addressed by the guideline are described in the following 178 


sections. 179 


4.1 Population  180 


4.1.1 Groups that will be covered 181 


a) Adults (18 years and older) with symptoms of dyspepsia or symptoms 182 


suggestive of GORD, or both. 183 


b) No subgroups of people have been identified as needing specific 184 


consideration. 185 


c) Adults with a diagnosis of Barrett's oesophagus. 186 


4.1.2 Groups that will not be covered 187 


a) Children (younger than 18 years). 188 


b) People with a diagnosis of oesophagogastric cancer. 189 


4.2 Healthcare setting 190 


a) All settings where care is delivered for NHS patients. 191 
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4.3 Clinical management 192 


4.3.1 Key clinical issues that will be covered 193 


Areas from the original guideline that will be updated 194 


Investigation and referral 195 


a) Indications for endoscopy in patients with dyspepsia or GORD symptoms. 196 


b) Exclusion of Barrett's oesophagus by endoscopy in patients with 197 


symptoms suggestive of GORD. 198 


c) Criteria for referral to specialist medical or surgical services. 199 


d) Use of proton pump inhibitors (PPIs) to treat patients with severe erosive 200 


reflux disease. 201 


H pylori 202 


e) Pharmacological management for eradication of H pylori in patients with 203 


confirmed infection.   204 


Note that guideline recommendations will normally fall within licensed indications; 205 


exceptionally, and only if clearly supported by evidence, use outside a licensed 206 


indication may be recommended. The guideline will assume that prescribers will use 207 


a drug’s summary of product characteristics to inform decisions made with individual 208 


patients. 209 


Areas not in the original guideline that will be included in the update 210 


Specialist management 211 


f) Specialist pharmacological management of dyspepsia, heartburn, other 212 


symptoms of reflux and GORD.  213 


g) Specialist medical and surgical management of GORD using total or 214 


partial laparoscopic fundoplication. 215 


Surveillance for Barrett's oesophagus 216 


h) Surveillance of patients with Barrett's oesophagus.  217 
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4.3.2 Clinical issues that will not be covered 218 


Areas from the original guideline that will not be updated but will appear in the final 219 
guideline 220 


Investigation and referral 221 


a) Investigation and referral for oesophagogastric cancer.  222 


b) Differential diagnosis of the cause of dyspepsia (other than the use of 223 


endoscopy). 224 


c) Psychological interventions for functional dyspepsia. 225 


d) Effectiveness of lifestyle interventions (such as diet, alcohol intake and 226 


smoking). 227 


e) Community pharmacist management of dyspepsia symptoms, provision of 228 


patient information and recording of adverse events, and advice on over 229 


the counter medication. 230 


f) Comparison between different pharmacological treatments in the non-231 


specialist management of dyspepsia and GORD and sequencing of these 232 


treatments.  233 


g) Management of dyspepsia in patients receiving concomitant non-steroidal 234 


anti-inflammatory drug (NSAID) treatment. 235 


h) Step-down protocols and move to self treatment. 236 


i) The provision of patient information. 237 


j) Psychological interventions for dyspepsia. 238 


H pylori 239 


k) Type of H pylori test (breath, stool, laboratory-based serology). 240 


l) Retesting and re-endoscopy for H pylori. 241 
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Areas not covered by the original guideline or the update 242 


m) Prophylactic treatment using PPIs or H pylori test-and-treat for the 243 


prevention of dyspepsia symptoms or pathological changes to the 244 


oesophagus in patients taking prescribed drugs that might precipitate 245 


these. 246 


n) Effectiveness of over the counter PPIs. 247 


o) Investigations for the diagnosis of GORD and assessment of disease 248 


impact (such as oesophageal manometry, pH monitoring, and 249 


oesophageal impedance testing). 250 


p) Diagnosis and management of functional heartburn (including the use of 251 


tricyclic antidepressants for management). 252 


q) The role of H pylori eradication in the management of GORD. 253 


r) Specialist diagnosis and assessment of GORD with pH monitoring, 254 


impedance testing, and manometry. 255 


s) Specialist surgical management of dyspepsia. 256 


t) Diagnosis and management of oesophagogastric cancer.  257 


u) Treatment of Barrett's oesophagus. 258 


v) Heartburn in pregnancy. 259 


w) Treatment of Zollinger–Ellison syndrome, achalasia, or hiatus hernia (the 260 


investigation and management of dyspepsia and reflux symptoms in 261 


patients with these conditions will be covered). 262 


x) Emergency management of bleeding or perforated ulcers. 263 


y) Emergency management of acute upper GI bleeding. 264 


z) Management of dysphagia. 265 


aa) Surgical dilatation of strictures in patients with GORD. 266 
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bb) Minimally invasive surgical techniques for GORD (except laparoscopic 267 


fundoplication), including: 268 


 endoscopic gastroplication 269 


 endoscopic radiofrequency ablation 270 


 endoscopic augmentation of the lower oesophageal sphincter with 271 


hydrogel implants. 272 


4.4 Main outcomes 273 


General 274 


a) Reduction in symptoms (severity/frequency). 275 


b) Biopsy findings (pathology). 276 


c) Endoscopic appearance of oesophagus. 277 


d) Health-related quality of life (measured using EQ-5D and/or disease-278 


specific tools, if available). 279 


e) Reduction in medication requirement (frequency and dose). 280 


f) Adverse effects of interventions (diagnostic or treatment). 281 


g) Resource use and costs. 282 


GORD-specific 283 


h) Occurrence of Barrett's oesophagus and progression to adenocarcinoma. 284 


4.5 Draft review questions 285 


4.5.1 Investigation and referral 286 


a) What signs and symptoms indicate the need for endoscopy? 287 


b) What characteristics/symptoms of GORD or symptoms suggestive of 288 


GORD indicate endoscopy to exclude Barrett’s oesophagus? 289 
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c) What patient characteristics/criteria indicate referral of a patient with 290 


dyspepsia, heartburn, or confirmed GORD to a consultant-led medical or 291 


surgical service? 292 


d) What is the clinical effectiveness of PPIs in patients with severe erosive 293 


reflux disease? 294 


4.5.2 H pylori 295 


a) i) What is the clinical effectiveness of eradication regimens for H pylori in 296 


patients with symptoms of dyspepsia who are positive for H pylori?                              297 


ii) What H pylori eradication regimens should be offered as second-line (or 298 


third-line) treatments when first-line treatments fail? 299 


4.5.3 Specialist management 300 


a) What is the effectiveness of fundoplication compared with medical 301 


management in patients with GORD? 302 


b) What other medical management is effective for patients who do not 303 


respond to PPIs, H2 receptor antagonists, or H pylori eradication despite 304 


optimum primary care, or patients who have relapsed following surgery?   305 


4.5.4 Surveillance for Barrett's oesophagus 306 


a) Should surveillance be used for patients with Barrett’s oesophagus to 307 


detect progression to cancer? 308 


4.6 Economic aspects 309 


Developers will take into account both clinical and cost effectiveness when making 310 


recommendations involving a choice between alternative interventions. A review of 311 


the economic evidence will be conducted and analyses will be carried out as 312 


appropriate. The preferred unit of effectiveness is the quality-adjusted life year 313 


(QALY), and the costs considered will usually be only from an NHS and personal 314 


social services (PSS) perspective. Further detail on the methods can be found in 'The 315 


guidelines manual' (see ‘Further information’). 316 
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4.7 Status 317 


4.7.1 Scope 318 


This is the final version of the scope. 319 


4.7.2 Timing 320 


The development of the guideline recommendations will begin in July 2012.  321 


5 Related NICE guidance 322 


5.1 Published guidance  323 


5.1.1 NICE guidance to be updated 324 


This guideline will update the following NICE guidance:  325 


 Dyspepsia. NICE clinical guideline 17 (2004). 326 


5.1.2 Other related NICE guidance 327 


 Acute upper gastrointestinal bleeding. NICE clinical guideline 141 (2012). 328 


 Patient experience in adult NHS services. NICE clinical guideline 138 (2011). 329 


 Service user experience in adult mental health. NICE clinical guideline 136 (2011). 330 


 Minimally invasive oesophagectomy. NICE interventional procedure guidance 407 331 


(2011). 332 


 Endoluminal gastroplication for gastro-oesophageal reflux disease. NICE 333 


interventional procedure guidance 404 (2011). 334 


 Barrett’s oesophagus. NICE clinical guideline 106 (2010). 335 


 Chest pain of recent onset. NICE clinical guideline 95 (2010). 336 


 Endoscopic submucosal dissection of gastric lesions. NICE interventional 337 


procedure guidance 360 (2010). 338 


 Endoscopic mucosal resection and endoscopic submucosal dissection of non-339 


ampullary duodenal lesions. NICE interventional procedure guidance 359 (2010). 340 


 Endoscopic submucosal dissection of oesophageal dysplasia and neoplasia. NICE 341 


interventional procedure guidance 355 (2010). 342 



http://guidance.nice.org.uk/CG17

http://guidance.nice.org.uk/CG141

http://guidance.nice.org.uk/CG138

http://guidance.nice.org.uk/CG136

http://guidance.nice.org.uk/IPG407

http://guidance.nice.org.uk/IPG404

http://guidance.nice.org.uk/IPG404

http://guidance.nice.org.uk/CG106

http://guidance.nice.org.uk/CG95

http://guidance.nice.org.uk/IPG360

http://guidance.nice.org.uk/IPG360

http://guidance.nice.org.uk/IPG359

http://guidance.nice.org.uk/IPG355

http://guidance.nice.org.uk/IPG355
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 Photodynamic therapy for Barrett's oesophagus. NICE interventional procedure 343 


guidance 350 (2010). 344 


 Epithelial radiofrequency ablation for Barrett's oesophagus. NICE interventional 345 


procedure guidance 344 (2010). 346 


 Medicines adherence. NICE clinical guideline 76 (2009). 347 


 Endoscopic radiofrequency ablation for gastro-oesophageal reflux disease. NICE 348 


interventional procedure guidance 292 (2007). 349 


 Photodynamic therapy for early oesophageal cancer. NICE interventional 350 


procedure guidance 200 (2006). 351 


 Catheterless oeosophageal pH monitoring. NICE interventional procedure 352 


guidance 187 (2006). 353 


 Endoscopic injection of bulking agents for gastro-oesophageal reflux disease. 354 


NICE interventional procedure guidance 55 (2004). 355 


5.2 Guidance under development 356 


NICE is currently developing the following related guidance (details available from 357 


the NICE website): 358 


 Laparoscopic insertion of a magnetic bead band for gastro-oesophageal reflux 359 


disease. NICE interventional procedure. Publication expected September 2012. 360 


 GORD in children. NICE clinical guideline. Publication to be confirmed. 361 


 Suspected cancer (update of CG27). NICE clinical guideline. Publication to be 362 


confirmed. 363 


6 Further information 364 


Information on the guideline development process is provided in the following 365 


documents, available from the NICE website:  366 


 ‘How NICE clinical guidelines are developed: an overview for stakeholders the 367 


public and the NHS’  368 


 ‘The guidelines manual'. 369 


Information on the progress of the guideline will also be available from the NICE 370 


website. 371 



http://guidance.nice.org.uk/IPG350

http://guidance.nice.org.uk/IPG350

http://guidance.nice.org.uk/IPG344

http://guidance.nice.org.uk/IPG344

http://guidance.nice.org.uk/CG76

http://guidance.nice.org.uk/IPG292

http://guidance.nice.org.uk/IPG292

http://guidance.nice.org.uk/IPG200

http://guidance.nice.org.uk/IPG200

http://guidance.nice.org.uk/IPG187

http://guidance.nice.org.uk/IPG187

http://guidance.nice.org.uk/IPG55

http://www.nice.org.uk/GuidelinesManual?domedia=1&mid=68D7BD41-19B9-E0B5-D4FC2E4C41FBFB7A

http://www.nice.org.uk/GuidelinesManual?domedia=1&mid=68D7BD41-19B9-E0B5-D4FC2E4C41FBFB7A

http://www.nice.org.uk/GuidelinesManual

http://www.nice.org.uk/

http://www.nice.org.uk/
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Appendix C: Review protocols, searches 1 


and summary of modified GRADE [update 2 


2014] 3 


C.1 Review protocols 4 


Table 1: Review question 1 5 


 Details 


Review question When should (and with what indications) patients with uninvestigated 
dyspepsia be referred for endoscopy for further investigation and review of 


treatment plan? 


 


Objectives To identify which patients with uninvestigated dyspepsia need endoscopy for 
further investigation, to review disease progression or to monitor treatment 


plan. 


 


Language 


 


English only. 


Study design 


 


No restriction but exclude case series, case reports and qualitative studies. 


Status 


 


Published papers (full text only). 


Population Include  


 Dyspepsia 


 Functional dyspepsia 


 GORD symptoms 


 Heartburn 


 Chest pain 


 Epigastric pain 


 Upper abdominal pain 


 Reflux 


 Hypergastrinaemia 


 Ulcer 


 persistent symptoms  


 


Exclude 


 Patients <18 years 


 Endoscopically confirmed GORD, Ulcer dyspepsia, or confirmed functional 


dyspepsia at baseline 


Previous endoscopy within last year. 


 


Intervention/ 
indications 


Include 


For ‘endoscopy’ 


 Endoscopy  
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 Flexible endoscopy 


 Gastroscopy 


 Videoscopic. 


 Natural Orifice endoscopy 


 Upper gastrointestinal (GI) endoscopy 


 high resolution endoscopy 


 oesophago-gastro-duodenoscopy (OGD) 


 


For ‘signs, symptoms’ 


 Dyspepsia 


 Functional dyspepsia 


 GORD symptoms 


 Heartburn 


 Chest pain 


 Epigastric pain 


 Upper abdominal pain 


 Reflux 


 Hypergastrinaemia 


 persistent symptoms  


 ‘signs and symptoms’ 


 ‘severity’ 


 


For ‘risk factors’ 


 Duration of symptoms (perhaps categorized) 


 Previous Hiatus hernia / sliding hernia 


 Eructation 


 Widened gastro oesophageal junction 


 ‘Risk factors’ 


 Diet 


 Smoking 


 Alcohol consumption 


 BMI / fat distribution / waist – hip ratio  


 Age 


 Sex 


 Ethnicity 


 Familial history 


 Single nucleotide polymorphism SNP 


 ‘Nottingham scale’ 


 Previous / Paediatric reflux surgery 


 


Note: Classification for ‘signs & symptoms’ and ‘risk factors’ may overlap 


 


Exclude 


 Endosonography/ultrasound 


Capsule endoscopy. 
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Control  No endoscopy 


 Delayed endoscopy 


Outcomes  Heath related QOL (using disease specific tools)  


 Resolution of symptoms (Critical?) 


 Adverse events (Bleeding, oesophageal perforation, pneumothorax, 
anxiety)  


 Mortality 


 Medication use – frequency/dose 


 GP / hospital visits (resource use) 


 Change to diagnosis and subsequent management (Critical). 


 New diagnosis 


 Patient satisfaction/preferences. 


  


Other criteria for 
inclusion/exclusi


on of studies 


Include 


 Patients with newly onset signs/symptoms  


 Primary care setting or patients referred to secondary care for endoscopy  


 


Exclude 


 Patients with previous Endoscopy within 1 year 


 Non English Language studies 


 Abstract only studies. 


  


Search 


strategies 
No restriction but exclude case series, case reports and qualitative studies. 


Review 


strategies 
 The NICE methodology checklist for intervention or prognostic studies will 


be used as a guide to appraise the quality of individual studies 


 Data on all included studies will be extracted into evidence tables 


 Where statistically possible, a meta-analytical approach will be used to 
give an overall summary effect 


 All key outcomes from evidence will be presented in GRADE profiles or 


modified profiles and further summarized in evidence statements. 


 


Identified key 


studies  
Studies 


Edenholm M et al (1985). Endoscopic findings in patients with ulcer-like 


dyspepsia. Scand J Gastroenterol Suppl. 1985;109:163-7 


 


 


Rabeneck L, Wristers K, Souchek J, et al (2003). Impact of upper endoscopy 
on satisfaction in patients with previously uninvestigated dyspepsia. 


Gastrointest Endosc 2003;57:295-9 


 


Quadri A, Vakil N (2003). Health-related anxiety and the effect of open-access 
endoscopy in US patients with dyspepsia. Aliment Pharmacol Ther 


2003;17:835-40. 


 


Table 2: Review question 2 6 



http://www.ncbi.nlm.nih.gov/pubmed?term=Edenholm%20M%5BAuthor%5D&cauthor=true&cauthor_uid=3860919

http://www.ncbi.nlm.nih.gov/pubmed/3860919
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 Details 


Review question What characteristics/symptoms of GORD or symptoms suggestive of GORD 


indicate endoscopy to exclude Barrett’s oesophagus?  


 


Objectives To determine which risk factors are associated with development of Barrett’s 
oesophagus in order to stratify which patients should be prioritized for 


endoscopy. Risk factors will encompass signs and symptoms. 


 


Language 


 


English only. 


Study design 


 


Longitudinal studies, cross sectional studies, case control studies, cohort 
studies, prognostic studies. 


Status 


 


Published papers (full text only). 


Population Adults (18 years and older) 


 


Include 


 Histological confirmed Barrett’s oesophagus  


 Metaplasia/specialised intestinal metaplasia    


 Dyplasia (high and low grade) 


 Columnar epithelium 


 


Exclude 


 Existing/prevalent cancer 


 Neoplasia 


 Patients with previous surgery. Laparoscopic, or endoscopic treatment for 


Barrett’s oesophagus 


 Barrett’s oesophagus diagnosed on endoscopic appearance alone. 


 


Intervention/ 


indications 


Include 


 Duration of symptoms (perhaps categorized) 


 Hiatus hernia / sliding hernia 


 Eructation 


 Symptoms (chest pain, heartburn, GORD) 


 Severity 


 Widened gastro oesophageal junction 


 ‘Risk factors’ 


 Signs 


 Diet 


 Smoking 


 Alcohol consumption 


 BMI / fat distribution / waist – hip ratio  


 Age 


 Sex 


 Ethnicity 


 Familial history 


 Single nucleotide polymorphism SNP 







Dyspepsia and gastro-oesophageal reflux disease 
Review potocols_searches_summary of modified GRADE  


 


National Institute for Health and Care Excellence 2014. 
5 
 


 ‘Nottingham scale’ 


 Previous / Paediatric reflux surgery  


 


Exclude 


 24 hr pH monitoring 


 Bilitec 


 Previous Endoscopy 


 Histology  


 Biochemical markers (FASN enzyme, activated apoptotic naive and 
memory T cells, serum gastrin level, keratin 7 (KRT7), keratin 20 (KRT20),  
caudal type homeobox 2 (CDX2), mucin 2 oligomeric mucus/gel-forming 


(MUC2), tumor protein p53 (TP53) etc) 


 Other factor requiring endoscopy / biopsy to assess. 


 


Control Not applicable to prevalence question 
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Outcomes  Proportion with positive diagnosis of Barrett’s oesophagus 


 Size/length of Barrett’s oesophagus. 


 


Other criteria for 
inclusion/exclusi


on of studies 


Include 


 Studies that report outcomes in multivariate analysis 


 Prospective studies 


 


Exclude 


 Studies analyzed using univariate analysis only 


 Prevalence studies for existing carcinoma 


 Studies reporting outcomes of treatment for Barrett’s oesophagus  


 Surveillance of patients with Barrett’s oesophagus for progression 


 Population screening studies. 


 


Search 


strategies 
Systematic reviews and primary prognostic studies. 


Review 


strategies 
 Study quality will be evaluated using the NICE prognostic checklist  


 Data on all included studies will be extracted into evidence tables 


 Where statistically possible, a meta-analytical approach will be used to 


give an overall summary effect 


 All key outcomes from evidence will be presented in GRADE profiles or 
modified profiles and further summarized in evidence statements. 


 


Identified key 


studies  


Kuo CJ (2010). Frequency and risk factors for Barrett's esophagus in 
Taiwanese patients: a prospective study in a tertiary referral center. Digestive 


Diseases & Sciences. 55(5):1337-43, 2010 


 


Xiong LS (2010). Prevalence and risk factors of Barrett's esophagus in patients 
undergoing endoscopy for upper gastrointestinal symptoms. Journal of 


Digestive Diseases. 11(2):83-7, 2010 


 


Anderson LA (2007). Risk factors for Barrett's oesophagus and oesophageal 
adenocarcinoma: results from the FINBAR study. World J Gastroenterol. 2007 


Mar 14;13(10):1585-94 


 


Stein DJ (2005). The association of body mass index with Barrett's 


oesophagus. Aliment Pharmacol Ther. 2005 Nov 15;22(10):1005-10 


 


Anderson LA, Cantwell MM, Watson RG, Johnston BT, Murphy SJ, Ferguson 
HR, McGuigan J, Comber H, Reynolds JV, Murray LJ. The association 
between alcohol and reflux esophagitis, Barrett's esophagus, and esophageal 


adenocarcinoma. Gastroenterology. 2009 136:799-805. 


 


Cook MB, Shaheen NJ, Anderson LA, Giffen C, Chow WH, Vaughan TL, 
Whiteman DC, Corley DA.Cigarette smoking increases risk of Barrett's 
esophagus: an analysis of the Barrett's and Esophageal Adenocarcinoma 


Consortium. 


Gastroenterology. 2012 142:744-53. 


 


Corley DA, Kubo A, Levin TR, Block G, Habel L, Zhao W, Leighton P, 



http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=17461453

http://www.ncbi.nlm.nih.gov/pubmed/17461453

http://www.ncbi.nlm.nih.gov/pubmed?term=Stein%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=16268976

http://www.ncbi.nlm.nih.gov/pubmed/16268976

http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson%20LA%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed?term=Cantwell%20MM%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed?term=Watson%20RG%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed?term=Johnston%20BT%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed?term=Murphy%20SJ%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed?term=Ferguson%20HR%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed?term=Ferguson%20HR%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed?term=McGuigan%20J%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed?term=Comber%20H%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed?term=Reynolds%20JV%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed?term=Murray%20LJ%255BAuthor%255D&cauthor=true&cauthor_uid=19162028

http://www.ncbi.nlm.nih.gov/pubmed/19162028

http://www.ncbi.nlm.nih.gov/pubmed/22245667

http://www.ncbi.nlm.nih.gov/pubmed/22245667

http://www.ncbi.nlm.nih.gov/pubmed/22245667





Dyspepsia and gastro-oesophageal reflux disease 
Review potocols_searches_summary of modified GRADE  


 


National Institute for Health and Care Excellence 2014. 
7 
 


Quesenberry C, Rumore GJ, Buffler PA.Abdominal obesity and body mass 
index as risk factors for Barrett's esophagus. Gastroenterology. 2007 133:34-


41. 


 


Table 3: Review question 3 7 


 Details 


Review question Which patient characteristics/clinical indicators/criteria indicate referral of a 
patient with dyspepsia, heartburn, or confirmed GORD managed in primary 


care to a consultant led medical or surgical service (specialist services)? 


 


Objectives To provide guidance to primary care providers as to how to select which 


patients require referral for specialist services. 


 


Language 


 


English only. 


Study design 


 


No restriction (but will exclude case series, case reports, narrative review and 
qualitative study). 


  


Status 


 


Published papers (full text only). 


Population Adults (18 years and older) 


 


Include* 


 GORD/GERD 


 Dyspepsia (investigated/uninvestigated dyspepsia, non-ulcer dyspepsia, 
functional dyspepsia) 


 Peptic ulcer disease 


 Heartburn 


 Reflux 


(*populations covered – based on CG17 plus functional dyspepsia) 


 


PLUS other search terms 


 New onset symptoms (while on medication) 


 Persistent symptoms >1 month 


 Refractory 


 Symptomatic 


 Treatment failure 


 Long term self-care >10 years 


 Failed on trial of PPI and H pylori test and treat. 


 


Intervention/ 
indications 


Include (search terms) 


 Specialist 


 Consultant 


 Gastroenterologist 


 Upper GI surgery 


 Complications 



http://www.ncbi.nlm.nih.gov/pubmed/17631128

http://www.ncbi.nlm.nih.gov/pubmed/17631128
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 Refractory 


 Escalate 


 Referral 


 Expert 


 Secondary 


 Tertiary 


 Hospital 


 Outpatient 


 Investigations 


 


Exclude 


 Primary care 


 GP 


 Endoscopy. 
 


Control N/A 
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Outcomes Critical 


 Health related QOL 


 Resolution/improvement of Symptoms / VAS 


 Patient satisfaction 


 


Important  


 Medication use/dose 


 GP/Hospital visits 


 Heartburn (% of days free). 


  


Other criteria for 
inclusion/exclusi


on of studies 


Include 


 Any study illustrates ‘who’ (patient characteristic, clinical indicators, 
criteria) should be managed outside primary care that resulted in better 


patient outcomes. 


 


Exclude 


 Studies where the healthcare structure is considerably different to the UK 


where upwards referral for specialist treatment is not comparable.  


  


Search 


strategies 


No restriction on study design (but will exclude case series, case reports, 


narrative review and qualitative study). 


 


Review 


strategies 
 An appropriate NICE methodology checklist will be used as a guide to 


appraise the quality of individual studies, or a checklist adapted from other 


published source will be used 


 Data on all included studies will be extracted into evidence tables 


 All key outcomes from evidence will be presented in GRADE profiles or 


modified profiles and further summarized in evidence statements 


 Narrative/qualitative synthesis of evidence may be required. 


  


Identified key 


studies  
Systematic reviews 


None indentified 


 


Studies 


van Bommel MJJ (2001). Consultations and referrals for dyspepsia in general 


practice—a one year database survey. Postgrad Med J 2001;77:514-518  


 


Jones RH (1993). Problems with implementing guidelines: a randomised 
controlled trial of consensus management of dyspepsia. Qual Health Care 


1993;2:217-221 


 


Flameling RD (2010). Different characteristics of patients with gastro-
oesophageal reflux disease on their path through healthcare: a population 
follow-up study. European Journal of Gastroenterology & Hepatology May 


2010 - Volume 22 - Issue 5 - pp 578-582 


 


Gerson LB (2011). Development of a refractory gastro-oesophageal reflux 
score using an administrative claims database. Alimentary Pharmacology & 


Therapeutics 34(5):555-67, 2011 Sep. 



http://pmj.bmj.com/search?author1=M+J+J+van+Bommel&sortspec=date&submit=Submit

http://qualitysafety.bmj.com/search?author1=R+H+Jones&sortspec=date&submit=Submit
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Table 4: Review question 4 8 


 Details 


Review question What is the clinical effectiveness of PPIs in patients with severe erosive reflux 


disease? 


i) to control / reduce oesophagitis 


ii) as maintenance therapy. 


 


Objectives To compare different PPIs to see which is the most effective to reduce 


symptoms and reflux exposure. 


 


Language 


 


English only.  


Study design 


 


Systematic reviews/meta-analysis, RCTs (blind or open-label). 


Status 


 


Published papers (full text only). 


Population i) Adults (18 years and older) with endoscopically confirmed severe erosive 


reflux disease / GORD, and oesophagitis 


ii) Adults (18 years and older) with healed severe erosive reflux disease / 


GORD, and oesophagitis 


 


Include 


 Los Angeles classification grade C or D, Savary-Miller grade 3 or 4 


 


Exclude 


 Los Angeles classification gradeA or B. Savary-Miller grade 1 or 2(not 


severe) or grade 5 (existing Barrett’s oesophagus). 


 


Intervention/ 
indications 


To compare all PPIs vs Placebo or one another 


 


Include 


 Omeprazole 


 Rabeprazole (sodium) 


 Lansoprazole 


 Esomeprazole 


 Pantoprazole 


 


Exclude  


 Dexlansoprazole – not licensed in UK 


 H2RAs (exclude from decision data set, but possibly use in comparison 
dataset in network analysis). 


  


Control  Placebo 


 H2RA 


 Existing self-care 


 (Each of the interventions listed in interventions box above will be 



http://bnf.org/bnf/bnf/62/2138.htm?q=omeprazole&t=search&ss=text&p=1#_hit

http://bnf.org/bnf/search.htm?n=5&q=Rabeprazole

http://bnf.org/bnf/bnf/62/17816.htm?q=Lansoprazole&t=search&ss=text&p=1#_hit

http://bnf.org/bnf/bnf/62/88867.htm?q=Esomeprazole&t=search&ss=text&p=1#_hit

http://bnf.org/bnf/bnf/62/56356.htm?q=Pantoprazole&t=search&ss=text&p=1#_hit
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compared to one another also). 


 


Outcomes  Endoscopic appearance/chance in LA grade/resolution of oesophagitis 


(dichotomous) 


 Health related QOL scales 


 Acid exposure time (% time <pH4 on 24 hour monitoring) 


 Progression to Barrett’s oesophagus or carcinoma 


 Adverse events (headache, diarrhoea, nausea, drug interactions, metallic 
taste, rash) 


 Mortality 


 Hypergastro-anaemia. 


 


Other criteria for 
inclusion/exclusi


on of studies 


Include 


 Studies comparing the above listed treatment regimens  


 >30-days  follow-up period 


 


Exclude 


 Non-randomised studies, observational studies; and studies not published 
full-text (i.e. conference abstracts); or systematic reviews that contain any 


of these types of studies 


 Studies with mixed populations (i.e. some patients within the study 
population who are not grade C or D) will only be included if outcomes are 


clearly separated for these groups 


 <7 days regimens  


 <30 day follow up 


 Studies assessing pharmacological therapies other than, PPIs 


 Studies using unlicensed drugs in both  / all arms of the trial 


 Dose ranging studies 


  Studies which consider PPI plus alginate vs PPI alone. 


 


Search 


strategies 
Systematic reviews/meta-analysis, RCTs, quasi-RCTs. 


Review 


strategies 
 The NICE methodology checklist for RCTs will be used as a guide to 


appraise the quality of individual studies 


 Data on all included studies will be extracted into evidence tables 


 Where statistically possible, a meta-analytical approach will be used to give 
an overall summary effect (including the possibility of a network meta-


analysis) 


 All key outcomes from evidence will be presented in GRADE profiles or 
modified profiles and further summarised in evidence statements 


 Sub group analyses will be undertaken for different dose and duration of 
treatment, and for populations with a definitive grade of oesophagitis C or D 


vs non definitive populations. 


 


Identified key 


studies  
Systematic reviews 


Edwards SJ et al (2006). Systematic review: proton pump inhibitors (PPIs) for 
the healing of reflux oesophagitis – a comparison of esomeprazole and other 


PPIs. Alimentary Pharmacology & Therapeutics 2006 24: 743-750 
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McDonagh MS, Carson S, Thakurta S (2009). Drug Class Review: Proton 
Pump Inhibitors: Final Report Update 5 Portland (OR). Oregon Health & 
Science University 2009 May 


 


RCTs (some included in reviews above) 


Fennerty MB, Johanson JF, Hwang C, et al (2005). Efficacy of esomeprazole 
40mg versus lansoprazole 30mg for healing moderate to severe erosive 


esophagitis. Aliment Pharmacol Ther 2005; 21: 455–63 


 


Schmitt C (2006). A multicenter, randomized, double-blind, 8-week 
comparative trial of standard doses of esomeprazole (40mg) and omeprazole 
(20mg) for the treatment of erosive esophagitis. Dig Dis Sci. 2006 


May;51(5):844-50 


 
Lightdale CJ (2006). A multicenter, randomized, double-blind, 8-week 
comparative trial of low-dose esomeprazole (20mg) and standard-dose 
omeprazole (20mg) in patients with erosive esophagitis. Dig Dis Sci. 2006 


May;51(5):852-7. 


 


Table 5: Review question 5i 9 


 Details 


Review question In patients with symptoms of dyspepsia who are positive for Helicobacter 
pylori, which eradication regimens are the most clinically effective in the 


eradication of H pylori? 


 


Objectives To compare different regimens to see which is the most effective in the 
eradication of H pylori. 


 


Language 


 


English only. 


Study design 


 


Systematic reviews/meta-analysis, RCTs (blind or open-label). 


Status 


 


Published papers (full text only). 


Population Adults (18 years and older) with:  


 Symptoms of dyspepsia 


 Positive test for H pylori  


 Naïve to previous antibiotic treatment 


 


Include 


 Univestigated dyspepsia 


 Ulcer dyspepsia (gastric or peptic) 


 Functional/non ulcer dyspepsia  


 


Can consider together for analysis – same risk associated with failure 


 


Exclude 


 Studies with patients with H pylori infection being treated for diagnosis other 
than dyspepsia - gastric cancer, NSAID related GI irritation, or population 



http://www.ohsu.edu/drugeffectiveness

http://www.ohsu.edu/drugeffectiveness

http://www.ncbi.nlm.nih.gov/pubmed?term=Schmitt%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16642422

http://www.ncbi.nlm.nih.gov/pubmed/16642422

http://www.ncbi.nlm.nih.gov/pubmed?term=Lightdale%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=16773434

http://www.ncbi.nlm.nih.gov/pubmed/16773434
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screening. 


 Studies where H pylori has not been confirmed (i.e. studies in high 


prevalence areas where infection is assumed) 


 Confirmed GORD 


 Exclude studies conducted outside of Northern Europe or Germany, USA or 
Canada which included clarithromycin or levofloxacin as the intervention or 


comparator. 


 Exclude studies conducted within Africa and Asia which included 
metronidazole as the intervention or comparator. 


 


Intervention/ 
indications 


Comparison of the effectiveness of the following interventions – all compared 
to each other 


 


A) SEQUENTIAL THERAPY 


B) TRIPLE THERAPY 


C) QUADRUPLE THERAPY WITH BISMUTH 


D) QUARDUPLE THERAPY WITH THREE ANTIBIOTICS 


 


We will include ‘Individual/named antibiotics’ in two classes (Penicillins and 
Macrolides) but assume a class effect in all others 


 


Include 


 Studies comparing different lengths of the above listed regimens 


 Follow up period to be a minimum of one month after treatment 


 


Exclude 


 Regimens  using two or more of the same class of antibiotics  


 Quadruple with bismuth, 3 antibiotics, and no acid suppressant  


 Quadruple with 2 antibiotics and 2 acid suppressants 


 <7 days regimens. 


 


Control  Placebo 


 Mono therapy 


 Dual therapy 


 Sequential/Triple/Quad therapy with H2RA as acid suppressant 


 Triple therapy with no acid suppressant (with or without bismuth) 


 Sequential/Triple/Quad therapy with off-label antibiotic included  


 Each of the interventions will be compared to one another also. 







Dyspepsia and gastro-oesophageal reflux disease 
Review potocols_searches_summary of modified GRADE  


 


National Institute for Health and Care Excellence 2014. 
14 
 


Outcomes Critical 


 Eradication rate 


 Adherence to medication 


 


Important 


 Adverse events 


 Mortality 


 Antibiotic resistance rates (if reported) 


 Health-related quality of life (using generic or disease-specific tools). 


 


Other criteria for 
inclusion/exclusi


on of studies 


Include 


 Studies with mixed populations (i.e. patients who have and have not tested 
positive for H pylori) will only be included if outcomes are clearly separated 


between these groups. 


 


Exclude  


 2nd line treatment (this will be covered in another question) 


 Non-randomised studies, observational studies; and studies not published 
full-text (i.e. conference abstracts); or systematic reviews that contain any of 


these types of studies 


 Mono or dual therapy (except for use in network meta-analysis) 


 Regimens/therapies which include H2RA as acid suppressant  (except as 


comparator dataset) 


 Non-pharmacological therapies (i.e. herbal, probiotics) 


 Studies assessing pharmacological therapies other than antibiotics, PPIs, 


H2RAs, chelates and complexes such as bismuth or sucralfate  


 Studies using unlicensed drugs in all arms of the trial 


 Studies using off-label drugs in all arms for 1st line 


 Studies comparing the effectiveness of cytoprotective or mucolytic agents  


 Quadruple therapy with 2 antibiotics and H2RAs (exclude for 1st line only). 


 


Search 


strategies 
Systematic reviews/meta-analysis, RCTs, quasi-RCTs. 


Review 


strategies 
The NICE methodology checklist for RCTs will be used as a guide to appraise 
the quality of individual studies 


Data on all included studies will be extracted into evidence tables 


Where statistically possible, a meta-analytical approach will be used to give an 
overall summary effect (including the possibility of a network meta-analysis) 


All key outcomes from evidence will be presented in GRADE profiles or 


modified profiles and further summarised in evidence statements 


Sub group analyses will be undertaken for the underlying cause of dyspepsia 
where appropriate. 


 


Identified key 


studies  
Systematic reviews 


 Chen Y, Wu LH, He XX (2009). Sequential therapy versus standard triple 
therapy for Helicobacter pylori eradication in Chinese patients: a meta-
analysis (Provisional abstract). World Chinese Journal of Digestology 17 (32) 


3365-3369.2009 


 


 Ford AC, Malfertheiner P, Giguere M, Santana J, Khan M, Moayyedi P 
(2008). Adverse events with bismuth salts for Helicobacter pylori eradication: 
systematic review and meta-analysis (Structured abstract). World Journal of 
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Gastroenterology 14 (48) 7361-7370.2008 


 


 Gatta L, Vakil N, Leandro G, Di Mario F, Vaira, D (2009). Sequential therapy 
or triple therapy for Helicobacter pylori infection: systematic review and meta-
analysis of randomized controlled trials in adults and children (Structured 


abstract). American Journal of Gastroenterology 104 (12) 3069-3079.2009 


 


 Gisbert JP, Nyssen OP, McNicholl AG, Megraud F, Savarino V, Oderda G, 
Fallone C, Fischbach L, Bazzoli F (2011). Sequential versus standard triple 
therapy for Helicobacter pylori eradication Cochrane Database of Systematic 
Reviews (3) 2011 


 


 Tong JL, Ran ZH, Shen J, Xiao SD (2009). Sequential therapy vs. standard 
triple therapies for Helicobacter pylori infection: a meta-analysis (Structured 


abstract). Journal of Clinical Pharmacy and Therapeutics 34 (1) 41-53.2009 


 


RCTs (some included in reviews above) 


 Malfertheiner et al (2011). Helicobacter pylori eradication with a capsule 
containing bismuth subcitrate potassium, metronidazole, and tetracycline 
given with omeprazole versus clarithromycin-based triple therapy: a 


randomised, open-label, non-inferiority, phase 3 trial. Lancet 377: 905–13 


 


 Fischbach L, Evans EL (2007). Meta-analysis: the effect of antibiotic 
resistance status on the efficacy of triple and quadruple first-line therapies for 


Helicobacter pylori. Aliment Pharmacol Ther 2007;26:343–57 


 


 Jafri NS, Hornung CA, Howden CW (2008). Meta-analysis: sequential 
therapy appears superior to standard therapy for Helicobacter pylori infection 


in patients naive to treatment. Ann Intern Med 2008;148:923–31 


 


 Vaira D, Zullo A, Vakil N, et al (2008). Sequential therapy versus standard 
triple-drug therapy for Helicobacter pylori eradication: a randomized trial. Ann 


Intern Med 2007;146:556–63 


 


 Wu DC, Hsu PI, Wu JY, et al (2008). Randomized controlled comparison of 
sequential and quadruple (concomitant) therapies for H pylori infection. 


Gastroenterology 2008;134:137. 


 


Table 6: Review question 5ii 10 


 Details 


Review question What H pylori eradication regimens should be offered as second-line 
treatments when first-line treatments fail? 


 


Objectives To compare different regimens to see which is the most effective second-line 
regimen for the eradication of H pylori when first-line treatments fail. 


 


Language 


 


English only. 


Study design 


 


Systematic reviews/meta-analysis, RCTs (blind or open-label).  


Status 


 


Published papers (full text only). 
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Population Adults (18 years and older) who have:  


 Symptoms of dyspepsia 


 Positive test for H pylori  


 Failed the first line eradication regimen recommended in Q5i  


 


Include 


 Univestigated dyspepsia 


 Ulcer dyspepsia (gastric or peptic) 


 Functional/non ulcer dyspepsia  


 


Can consider together for analysis – same risk associated with failure 


 


Exclude 


 Studies with patients with H pylori infection being treated for diagnosis other 
than dyspepsia - gastric cancer, NSAID related GI irritation, or population 


screening. 


 Studies where H pylori has not been confirmed (i.e. studies in high 
prevalence areas where infection is assumed) 


 Endoscopically confirmed GORD 


 Studies where 2nd line treatment was commenced within one month 
following completion of 1st line treatment. 


 


Intervention/ 
indications 


Comparison of the effectiveness of the following interventions – all compared 
to each other 


 


SEQUENTIAL THERAPY 


 


TRIPLE THERAPY 


 Ab x 2 + PPI 


 Ab x 1 + PPI + Bis 


 Ab x 2 + H2RA 


 Ab x 1 + H2RA + Bis 


 


QUADRUPLE THERAPY WITH BISMUTH 


 Ab x 3 + Bis 


 Ab x 2 + PPI + Bis 


 Ab x 2 + H2RA + Bis 


 


QUARDUPLE THERAPY WITH THREE ANTIBIOTICS 


 Ab x 3 + PPI 


 Ab x 3 + H2RA 


 


We will include ‘Individual/named antibiotics’ in two classes (Penicillins and 
Macrolides) but assume a class effect in all others 


 


Include 


 Studies comparing different lengths of the above listed regimens 


 Follow up period to be a minimum of one month after treatment 
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Exclude 


 Regimens  using two or more of the same class of antibiotics  


 <7 days regimens 


 Exclude studies where the 2nd line regimen is a repeat of the 1st line 
regimen 


 Exclude studies where the 2nd line regimen includes antibiotics from the 
same class in all arms as used in the 1st line regimen (for clarithromycin and 
quinolones only). 


Control Include 


 SEQUENTIAL THERAPY 


 MONOTHERAPY 


o Ab alone 


o PPI alone 


o H2RA alone 


 DUAL THERAPY 


o Ab x 2 


o Ab x 1 + PPI 


o Ab x 1 + H2RA 


 TRIPLE THERAPY 


o Ab x 3 


o Ab x 2 + H2RA 


o Ab x 1 + H2RA + Bis 


 QUADRUPLE THERAPIES 


o Ab x 4 


o Ab x 3 + H2RA 


o Ab x 3 + Bis 


o Ab x 2 + H2RA + Bis 


 


Sequential / Triple / Quad therapy with off-label antibiotic included  


Each of the interventions will be compared to one another. 
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Outcomes Critical 


 Eradication rate 


 Adverse events 


 


Important 


 Effect on symptoms  


 Adherence to medication 


 Recurrence rate 


 Eradication by resistance status. 


 


Other criteria for 
inclusion/exclusi


on of studies 


Include 


 Studies with mixed populations (i.e. patients who have and have not tested 
positive for H pylori) will only be included if outcomes are clearly separated 


between these groups 


 Studies using off-label drugs in all arms for 2nd line 


 


Exclude  


 1st line treatment (this will be covered in another question) 


 Studies where 1st line eradication regimen is not detailed clearly/not given or 
a mixed population (i.e. patients have received a mixture of 1st line regimens 
and outcomes are not separated for these groups) and studies where the 
regimen was not explicit (e.g. class information given but no specific 


information about drug/antibiotic) 


 Non-randomised studies, observational studies; and studies not published 
full-text (i.e. conference abstracts); or systematic reviews that contain any of 


these types of studies 


 Non-pharmacological therapies (i.e. herbal, probiotics) 


 Studies assessing pharmacological therapies other than antibiotics, PPIs, 
H2RAs, chelates and complexes such as bismuth or sucralfate  


 Studies using unlicensed drugs in all arms of the trial 


 Studies comparing the effectiveness of cytoprotective or mucolytic agents  


 Any trial where patients are not randomized to 2nd line therapy 


 Studies where patients had received more than one previous attempt at 
eradication  


 Studies where drugs were given on sensitivity analysis. 


 


Search 


strategies 
Systematic reviews/meta-analysis, RCTs. 


Review 


strategies 
 The NICE methodology checklist for RCTs will be used as a guide to 


appraise the quality of individual studies 


 Data on all included studies will be extracted into evidence tables 


 Where statistically possible, a meta-analytical approach will be used to give 
an overall summary effect (including the possibility of a network meta-


analysis) 


 All key outcomes from evidence will be presented in GRADE profiles or 
modified profiles and further summarised in evidence statements 


 Sub group analyses will be undertaken for the underlying cause of dyspepsia 


where appropriate. 


 


Identified key 


studies  
Systematic reviews 


 Gisbert JP, Morena F (2006) Systematic review and meta-analysis: 
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levofloxacin-based rescue regimens after Helicobacter pylori treatment 


failure. Alimentary Pharmacology & Therapeutics 23: 35-44. 


 


RCTs 


 Cheng H, Hu FL (2009) Furazolidone, amoxicillin, bismuth and rabeprazole 
quadruple rescue therapy for the eradication of Helicobacter pylori. World 


Journal of Gastroenterology 15: 860-4. 


 Chung JW, Lee JH, Jung HY et al. (2011) Second-line Helicobacter pylori 
eradication: a randomized comparison of 1-week or 2-week bismuth-


containing quadruple therapy. Helicobacter 16: 289-94. 


 Gisbert JP, Gisbert JL, Marcos S et al. (2008) Empirical rescue therapy after 
Helicobacter pylori treatment failure: a 10-year single-centre study of 500 


patients. Alimentary Pharmacology & Therapeutics 27: 346-54. 


 


Table 7: Review quesiton 6 11 


 Details 


Review question What is the effectiveness of laparoscopic fundoplication compared to medical 


management in patients with GORD?  


 


Objectives To compare whether keyhole surgery or drug management is better for 


patients with heartburn and or reflux symptoms. 


 


Language 


 


English only. 


 


Study design 


 


RCTs, Quasi RCTs, systematic reviews. 


 


Status 


 


Published papers (full text only). 


Population  GORD/GERD/REFLUX  


 Heartburn 


 Acid exposure/indigestion 


 Waterbrash 


 Oesophagitis  


 With positive test for reflux (pH monitoring/manometry/ doscopy) 


 


Include 


 Patients with symptoms >1year  


 Patients with stable symptoms for >3months (without change in 
medication) 


 Patients with symptoms expected to continue for 2 years 


 


Subgroup/sensitivity analysis 


Treatment naïve patients (if data are available) 


 


Exclude 


 Patients <18 years 


 Previous Surgery for GORD, or oesophogastirc surgery 


 Patients with GORD and high grade dysplasia. 
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Intervention/ 
indications 


Include 


 Laparoscopic Fundoplication (either total/full , partial, or floppy) 


 Nissen 


 Anti reflux surgery 


 


Subgroup/sensitivity analysis 


Total/full fundoplication vs other techniques (if data are available) 


 


Exclude 


 Open (Nissen) fundoplication 


 Endoscopic ablative procedures 


 Other minimally invasive surgical procedures. 
 


Control Include 


 Medical therapy with PPIs as at least one element of treatment 


 Esopmenprazole 


 Lamsoprazole 


 Omeprazole 


 Pantoprazole 


 Raberazole Sodium 


 


Exclude 


 Studies with H2RAs (histamine receptor agonists) only (monotherapy) 


 Antacids 


 Other surgery. 
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Outcomes  Health related QOL 


 Symptom control – dichotomous outcome  


 Acid reflux – 24 hr pH monitoring (% time <4) 


 Mortality 


 Medication use – frequency/dose 


 Serious adverse event – Bleeding, perforation, pneumothorax, dysphagia. 


 


Other criteria for 
inclusion/exclusi


on of studies 


Include 


 Robotic Laparoscopic – but treat same as ‘human’ laparoscopic 
(Interventional Procedures programme has concluded that these are in 


effect the same class of intervention)  


 


Exclude 


 Studies with follow up <1 year 


 Allocation by patient preference 


 Allocation by case selection  


 Studies of surgery vs sham surgery. 


 


Search 


strategies 
RCTs, Quasi RCTs, systematic reviews. 


Review 


strategies 
 The NICE methodology checklist for RCTs will be used as a guide to 


appraise the quality of individual studies 


 Data on all included studies will be extracted into evidence tables 


 Where statistically possible, a meta-analytical approach will be used to 
give an overall summary effect  


 Dichotomous data  will be pooled as relative risk and 95% CI if there is 


sufficient data 


 Adverse effects (incidence rates) will be pooled as relative risk and 95% 
CI 


 All key outcomes from evidence will be presented in GRADE profiles or 


modified profiles and further summarized in evidence statements 


 Sub group analysis for those with refractory / chronic GORD only vs mixed 
GORD population will be undertaken where appropriate. 


 


Identified key 


studies  
Systematic reviews 


Broeders JA (2010). Systematic review and meta-analysis of laparoscopic 
Nissen (posterior total) versus Toupet (posterior partial) fundoplication for 
gastro-oesophageal reflux disease. British Journal of Surgery 97 (9) 1318-


1330.2010 


 


Catarci M (2004). Evidence-based appraisal of antireflux fundoplication. 


Annals of Surgery 239 (3) 325-337.2004 


 


Chang EY (2007.) The effect of antireflux surgery on esophageal 


carcinogenesis in patients with Barrett esophagus: a systematic review. 


Annals of Surgery 246 (1) 11-21.2007 


 


Markar SR(2010). Robotic vs laparoscopic Nissen fundoplication for gastro-
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oesophageal reflux disease: systematic review and meta-analysis (Provisional 
abstract). International Journal of Medical Robotics and Computer Assisted 


Surgery 6 (2) 125-131.2010 


 


Peters MJ (2009). Meta-analysis of randomized clinical trials comparing open 
and laparoscopic anti-reflux surgery. American Journal of Gastroenterology 


104 (6) 1548-1561.2009 


 


Rees JRE (2010.) Treatment for Barrett's oesophagus. Cochrane Database of 


Systematic Reviews (1) 2010. 


 


Varin O (2009). Total vs partial fundoplication in the treatment of 
gastroesophageal reflux disease: a meta-analysis. Archives of Surgery 144 (3) 


273-278.2009 


 


Wileman SM (2010). Medical versus surgical management for gastro-
oesophageal reflux disease (GORD) in adults. Cochrane Database of 


Systematic Reviews (3) 2010 


 


Studies 


Grant A (2008). The effectiveness and cost-effectiveness of minimal access 
surgery amongst people with gastro-oesophageal reflux disease - a UK 


collaborative study. The REFLUX Trial. Health Technology Assessment 1-2008 


 


Anvari M (2006). A randomised controlled trial of laparoscopic Nissen 
fundoplication versus proton pump inhibitors for treatment of patients with 
chronic gastroesophageal reflux disease: one year follow-up. Surgical 


Innovation 2006;13(4):238–49. 


 


Attwood SE (2008. Medical or surgical management of GERD patients with 
Barrett’s esophagus: the LOTUS trial 3-year experience. Journal of 


Gastrointestinal Surgery 2008a; 12:1646–55. 


 


Cookson R (2005). Short-term cost effectiveness and long-term cost analysis 
comparing laparoscopic Nissen fundoplication with proton pump inhibitor 
maintenance for gastro-oesophageal reflux disease. British Journal of Surgery 


2005;92(6):700–6. 


 


Table 8: Review question 7 12 


 Details 


Review question What other management is effective for patients who do not respond to PPIs, 
H2 receptor antagonists, or H pylori eradication despite optimum primary care, 


or patients who have relapsed following surgery? 


 


Objectives To compare whether additional specialist medical management interventions 
are better than usual care for patients with refractory heartburn and or reflux 


symptoms. 


 


Language 


 


English only. 
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Study design 


 


RCTs, Quasi RCTs, systematic reviews, observational studies, cohort studies, 


case control studies. 


 


Status 


 


Published papers (full text only). 


 


Population Include 


 GORD / GERD / REFLUX  


 Heartburn 


 Acid exposure 


 Oesophagitis  


 Dyspepsia 


 Upper abdominal pain 


 


AND/PLUS 


 On 40mg dose PPI bd/ H2RA  


 Patients with symptoms for >1 month 


 Refractory 


 Treatment failure 


 Relapse 


 Symptomatic 


 Specialist 


 Secondary care 


 Consultant 


 Hospital 


 Secondary care 


 


Exclude 


Patients <18 years 
H2RA or PPI or H pylori eradication treatment naïve patients. 
 


Intervention/ 


indications 


Include 


 Split dose PPI  


 Nocturnal dose PPI 


 Dual/combination therapy PPI plus H2RA treatment  


 Prokinetics/dopamine receptor antagonists (metoclopramide, 


domperidone, itopride, mosapride) 


 Laparoscopic (Nissen) fundoplication 


 


Exclude 


 Low dose antidepressants Tricyclics (and related)  


 Low dose antidepressants Monoamine-oxidase inhibitors 


 Low dose antidepressants SSRIs 


 Low dose antidepressants  others, Venlafaxine Tryptophan, Reboxetine, 
Mirtazapine, flupentixol, Duloxetine, Agomelatine) 


 Muscle relaxants (Baclofen, R-Baclofen, GABA Agonist, 5HT4 antagonist) 


 Pain modifiers 
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Standard pharmacological regimens. 


 


Control Include 


 Standard pharmacological interventions 


 No intervention 


 Self treatment. 
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Outcomes Critical 


 Health related QOL 


 Heartburn (% days free) 


 Remission of symptoms (dichotomous outcome) 


 


Important 


 Acid reflux – 24 hr pH monitoring (% time <4) 


 Mortality 


 Adverse events (specific to each sub-question). 


  


Other criteria for 
inclusion/exclusi


on of studies 


Include 


 UK or Developed world setting 


 Crossover trials  


 


Exclude 


 Studies with follow up <6 months 


 Allocation by patient preference 


 Allocation by case selection.  


 


Search 


strategies 


RCTs, Quasi RCTs, systematic reviews, observational studies, cohort studies, 


case control studies. 


 


Review 


strategies 
 The NICE methodology checklist for RCTs will be used as a guide to 


appraise the quality of individual studies 


 Data on all included studies will be extracted into evidence tables 


 Where statistically possible, a meta-analytical approach will be used to 
give an overall summary effect using direct comparisons  


 Dichotomous data  will be pooled as relative risk and 95% CI  if there is 
sufficient data 


 Adverse effects (incidence rates) will be pooled as relative risk and 95% 
CI 


 All key outcomes from evidence will be presented in GRADE profiles or 


modified profiles and further summarized in evidence statements 


 Sub group analysis for those with refractory / chronic GORD only vs mixed 
GORD population will be undertaken where appropriate. 


 


Identified key 


studies  
Systematic reviews 


Pan T, Wang Y, Guo Z, Wang Q (2004). Additional bedtime H2-receptor 


antagonist for the control of nocturnal gastric acid breakthrough 


 


Studies (these may be included within the systematic reviews listed above) 


Janiak  P, Thumshirn M, Menne D, Fox M, Halim S, Fried M at al (2007). 
Clinical trial: the effects of adding ranitidine at night to twice daily omeprazole 
therapy on nocturnal acid breakthrough and acid reflux in patients with 
systemic sclerosis-a randomized controlled cross-over trial. Alimentary 


Pharmacology and Therapeutics 2007; 26(9):1259-65 


 


Khoury RM, Katz PO, Hammod R, Castell DO (1999). Bedtime ranitidine does 
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not eliminate the need for a second daily dose of omeprazole to suppress 
nocturnal gastric pH. Alimentary Pharmacology and Therapeutics 1999; 


13(5):675-678 


 


Vakil, N, Guda N, Partington S (2006) .The effect of over-the-counter ranitidine 
75 mg on night-time heartburn in patients with erosive oesophagitis on daily 
proton pump inhibitor maintenance therapy. Alimentary Pharmacology & 


Therapeutics 23(5), 649-653. 


 


Table 9: Review question 8 13 


 Details 


Review question Should surveillance be used for patients with Barrett’s oesophagus to detect 


progression to cancer, and improve survival?  


 


Objectives To compare structured endoscopic surveillance vs ad hoc endoscopy as 
required (no surveillance programme) in patients with Barrett’s to identify 


progression to cancer. 


 


Language 


 


English only. 


Study design 


 


RCTs, systematic reviews, non randomised comparative studies, historically 
controlled studies (before and after), case control studies, cohort studies, case 


series. 


 


Status 


 


Published papers (full text only). 


Population Include 


 Barrett’s oesophagus 


 Metaplasia/intestinal metaplasia    


 Dyplasia 


 Neoplasia 


 Columnar AND epithelium/metaplasia 


 Minimum length / distance from gastro-esophageal junction 


 Histologically positive 


 Precancer 


 Goblet cells 


 Mucosal inflammation 


 Long/short AND segment 


 


Minimum length of time since diagnosis with Barrett’s 6 months 


 


Exclude 


 Patients <18 years 


 Previous Surgery for GORD or oesophogastirc surgery. 


 Previous surveillance programme 


 Alarm signs for referral  


 Other stratified patient cohort. 


 Carcinoma 
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 Studies that do not provide endoscopic criteria for definition of BO. 
 


Intervention/ 
indications 


Include 


 Biopsy 


 Quadrant/circumferential  


 Surveillance 


 Monitoring 


 Endoscopy AND gastrointestinal 


 Repeat screening/mass screening 


 Protocol/programme  


 


Exclude 


 Surveillance endoscopy without biopsy. 


 Surveillance for the development of Barrett’s 


 Non Quadrant samples 


 Samples taken >2cm intervals 


 Biopsy assessment for dysplasia by individual histo-pathologist/untrained 
pathologists 


 Surveillance less frequently than 3 years. 
 


Control Include 


Endoscopy as needed 


Spontaneous detection 


Incidental identification 


Ad hoc endoscopy 


No surveillance. 


 







Dyspepsia and gastro-oesophageal reflux disease 
Review potocols_searches_summary of modified GRADE  


 


National Institute for Health and Care Excellence 2014. 
28 
 


Outcomes  Health related QOL – EQ 5D and SF-36 (EQ5D favoured, but I’ve 


found a few using SF-36) 


 GORD/Health related QOL (using disease specific tools) 


 Adverse event (Bleeding, oesophageal perforation, pneumothorax, 
anxiety) 


 Mortality 


 Endoscopic appearance 


 Progression to andenocarcinoma and stage identified 


 GP visits. 


  


Other criteria for 
inclusion/exclusi


on of studies 


Include 


Superiority studies 


Non-inferiority studies 


Other treatment for Barrett’s standardized in both arms – drugs doses 


Standardised treatment protocol for patients that develop high grade dyplasia 


or cancer (resection oesophagectomy, or ablative endoscopic techniques) 


 


Exclude 


Studies with follow up <3 years 


Studies with n<100. 


 


Search 


strategies 


RCTs, Quasi RCTs, systematic reviews, Non-randomised comparative studies, 
historically controlled studies (before and after), case control studies, cohort 


studies, case-series. 


 


Review 


strategies 
 The NICE methodology checklist for RCTs will be used as a guide to 


appraise the quality of individual studies 


 Data on all included studies will be extracted into evidence tables 


 Where statistically possible, a meta-analytical approach will be used to give 
an overall summary effect 


 Dichotomous data  will be pooled as relative risk and 95% CI  if there is 
sufficient data 


 Adverse effects (incidence rates) will be pooled as relative risk and 95% CI 


 All key outcomes from evidence will be presented in GRADE profiles or 


modified profiles and further summarized in evidence statements 


 Sub group analysis for those with refractory/chronic GORD only vs mixed 
GORD population will be undertaken where appropriate. 


 


Identified key 


studies  
Systematic reviews 


NON RCT 


Jankowski JA (2002). Esophageal adenocarcinoma arising from Barrett's 
metaplasia has regional variations in the west. Gastroenterology. 122(2):588-


90. 


 


Studies 


NON RCT 


MacDonald CE (2000). Final results from 10 year cohort of patients undergoing 



http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jankowski%20JA%22%5BAuthor%5D

http://www.ncbi.nlm.nih.gov/pubmed/11845805
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surveillance for Barrett’s Oesophagus: observational study. BMJ 321:1252-5. 


 


Murray L (2003). Risk of adenocarcinoma in Barrett’s oesophagus: population 


based study. BMJ 327; 534-5. 


C.2 IS search strategies 14 


C.2.1 Scoping searches 15 


Scoping searches were undertaken on the following websites and databases (listed in 16 
alphabetical order) in September 2011 to provide information for scope development and 17 


project planning. Browsing or simple search strategies were employed. 18 


 19 


Guidelines/website Systematic review/economic evaluations 


 Association of Upper Gastrointestinal 


Surgeons of Great Britain and Ireland 


 Audit Commission 


 British Association of Paediatric Endoscopic 


Surgeons 


 British Society of Gastroenterology 


 British Society of Paediatric Gastroenterology, 


Hepatology and Nutrition 


 Campaign Against Reflux Disease (CARD) 


 Care Quality Commission 


 CORE Charity 


 Department of Health 


 European Helicobacter Study Group 


 Guidelines International Network (GIN) 


 Healthcare Improvement Scotland 


 Health Protection Agency 


 Joint Advisory Group on GI Endoscopy 


 King´s Fund 


 National Audit Office 


 National Patient Safety Agency 


 National Institute for Health and Clinical 
Excellence (NICE) - published & in 


development guidelines 


 National Institute for Health and Clinical 
Excellence (NICE) - Topic Selection 


 National Institute for Innovation and 


Improvement 


 National Patient Safety Agency 


 National Prescribing Centre 


 NHS Business Services Authority 


 NHS Evidence  


 NHS Information Centre 


 NHS Scotland 


 NHS Wales 


 New Zealand Guidelines Group 


 BMJ Clinical Evidence 


 Cochrane Database of Systematic Reviews 
(CDSR) 


 Database of Abstracts of Reviews of Effects 


(DARE) 


 Health Economic Evaluations Database 
(HEED) 


 Health Technology Assessment (HTA) 


Database 


 NHS Economic Evaluation Database (NHS 
EED) 


 NIHR Health Technology Assessment 


 NIHR Health Services and Delivery Research 
(HS&DR) Programme 


 Programme 


 TRIP Database 


  



http://www.healthcareimprovementscotland.org/welcome_to_healthcare_improvem.aspx

http://www.npsa.nhs.uk/
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 Oesophageal Patients Association 


 Primary Care Society for Gastroenterology 


 Prodigy (formerly Clinical Knowledge 


Summaries) 


 Reflux Advice.co.uk 


 Royal Colleges  


 Royal Pharmaceutical Society of Great Britain 


 Scottish Audit of Gastro-Oesophageal Cancer 
Steering Group 


 Scottish Intercollegiate Guidelines Network 
(SIGN) 


 Scottish Medicines Consortium 


 Social Care Institute for Excellence (SCIE) 


 US National Guideline Clearinghouse 


 


C.2.2 Main searches 20 


Sources searched for the guideline 21 


• Cochrane Database of Systematic Reviews – CDSR (Wiley) 22 


• Cochrane Central Register of Controlled Trials – CENTRAL (Wiley) 23 


• Database of Abstracts of Reviews of Effects – DARE (Wiley) 24 


• Health Technology Assessment Database – HTA (Wiley) 25 


• EMBASE (Ovid) 26 


• MEDLINE (Ovid) 27 


• MEDLINE In-Process (Ovid) 28 


C.2.2.1 Identification of evidence for clinical questions 29 


The searches were conducted between November 2011 and May 2013.The aim of the 30 
searches was to identify evidence for each of the clinical questions being asked. 31 


The MEDLINE search strategies are presented below. These were translated for use in all of 32 
the other databases. 33 


Review question 1:  34 


What is the diagnostic utility of non-urgent endoscopy in patients with signs and symptoms of 35 
dyspepsia or GORD? 36 


Database: Ovid MEDLINE(R) <1946 to May Week 1 2013> (update search conducted on 11 37 
December 2013) 38 


Search Strategy: 39 


-------------------------------------------------------------------------------- 40 


1     exp Gastroesophageal Reflux/ (21027) 41 


2     exp Duodenogastric Reflux/ (1565) 42 



http://www.guideline.gov/
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3     (reflux$ or gord or gerd or ger).tw. (39779) 43 


4     Esophageal Sphincter, Lower/ (585) 44 


5     lower esophageal sphincter.tw. (3304) 45 


6     lower oesophageal sphincter.tw. (912) 46 


7     (les or los).tw. (17380) 47 


8     pyros$.tw. (3794) 48 


9     acid exposure.tw. (1984) 49 


10     Dyspepsia/ (7027) 50 


11     (dyspep$ or indigestion$).tw. (10106) 51 


12     (regurg$ or waterbrash$).tw. (25130) 52 


13     hypergastrin*.tw. (1546) 53 


14     Heartburn/ (1642) 54 


15     heartburn$.tw. (3654) 55 


16     exp Abdominal Pain/ (24380) 56 


17     ((abdom$ or stomach$) adj3 (ache$ or pain$ or discomfort$)).tw. (36640) 57 


18     Chest Pain/ (8711) 58 


19     ((chest$ or thora$) adj3 (ache$ or pain$ or discomfort$)).tw. (24251) 59 


20     (epigastri$ adj3 (ache$ or pain$ or discomfort$)).tw. (3381) 60 


21     or/1-20 (179328) 61 


22     exp Endoscopy, Digestive System/ (78303) 62 


23     (endoscop$ or gastroscop$ or videoscop$).tw. (126962) 63 


24     chromoendoscop$.tw. (532) 64 


25     (esophagoscop$ or oesophagoscop$).tw. (1762) 65 


26     or/22-25 (162901) 66 


27     21 and 26 (19121) 67 


28     risk factors/ (523427) 68 


29     risk$.tw. (1123252) 69 


30     "Signs and Symptoms"/ (422) 70 


31     (sign* adj symptom*).tw. (3497) 71 


32     or/28-31 (1317377) 72 


33     27 and 32 (2631) 73 


34     exp Hernia/ (59294) 74 
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35     (hernia$ or enterocele$).tw. (48720) 75 


36     34 or 35 (72057) 76 


37     27 and 36 (1244) 77 


38     Eructation/ (280) 78 


39     (eructat$ or belch$ or burp$).tw. (997) 79 


40     38 or 39 (1110) 80 


41     27 and 40 (126) 81 


42     Polymorphism, Single Nucleotide/ (56558) 82 


43     single nucleotide polymorphism.tw. (12097) 83 


44     or/42-43 (59355) 84 


45     27 and 44 (11) 85 


46     ((paediatric or pediatric) adj reflux$).tw. (9) 86 


47     27 and 46 (1) 87 


48     (famil* adj history).tw. (38268) 88 


49     27 and 48 (137) 89 


50     ((gastro-oesophageal$ or gastrooesophageal$ or gastroesophageal$ or gastro-90 
esophageal$) adj junction$).tw. (1923) 91 


51     27 and 50 (331) 92 


52     exp Diet/ (182864) 93 


53     (diet$ or food$ or nutrition$).tw. (635091) 94 


54     52 or 53 (698692) 95 


55     27 and 54 (1151) 96 


56     exp Smoking/ (115186) 97 


57     (smok$ or cigarette$ or cigar$ or tobacco$).tw. (201167) 98 


58     56 or 57 (228452) 99 


59     27 and 58 (481) 100 


60     exp Drinking Behavior/ (54011) 101 


61     (alcohol$ or drink$).tw. (259963) 102 


62     or/60-61 (271521) 103 


63     27 and 62 (559) 104 


64     body mass index/ (72094) 105 


65     (body mass index$ or bmi$ or quetelet$ index$).tw. (110028) 106 
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66     Body Weight/ (156681) 107 


67     exp Overweight/ (130992) 108 


68     (weight$ or overweight$ or obes$ or body fat).tw. (727583) 109 


69     or/64-68 (885805) 110 


70     27 and 69 (1665) 111 


71     Age Factors/ (358134) 112 


72     Aging/ (180363) 113 


73     Geriatrics/ (26146) 114 


74     exp Aged/ (2211124) 115 


75     Middle Aged/ (3144169) 116 


76     (age$ or aging or elder$ or geriatric$ or old$).tw. (2842713) 117 


77     or/71-76 (5532610) 118 


78     33 and 77 (1944) 119 


79     Sex/ (7197) 120 


80     Sex Factors/ (202377) 121 


81     Men/ (2535) 122 


82     Women/ (13200) 123 


83     (sex or sexes or gender$ or male$ or female$ or man or woman or women or men).tw. 124 
(2090224) 125 


84     or/79-83 (2174250) 126 


85     33 and 84 (883) 127 


86     exp Population Groups/ (197033) 128 


87     eh.fs. (115162) 129 


88     (ethnic$ or ethno$ or race$ or racial$).tw. (155305) 130 


89     or/86-88 (342359) 131 


90     27 and 89 (278) 132 


91     animals/ not humans/ (3753959) 133 


92     33 or 37 or 41 or 45 or 47 or 49 or 51 or 55 or 59 or 63 or 70 or 78 or 85 or 90 (6383) 134 


93     92 not 91 (6294) 135 


94     limit 93 to english language (5150) 136 


95     incidence.sh. or exp mortality/ or follow-up studies.sh. or prognos:.tw. or predict:.tw. or 137 


course:.tw. (2070024) 138 


96     (sensitiv: or diagnos:).mp. or di.fs. (3656151) 139 
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97     95 or 96 (5064379) 140 


98     94 and 97 (3567) 141 


 142 


Review Question 2:  143 


Which risk factors indicate endoscopy in order to exclude Barrett’s oesophagus?  144 


Database: Ovid MEDLINE(R) <1946 to November Week 2 2012> (update search conducted 145 
on 12 December 2013. 146 


Search Strategy: 147 


-------------------------------------------------------------------------------- 148 


1     Barrett Esophagus/ (5715) 149 


2     barrett$.tw. (6721) 150 


3     ((column$ or speciali$ or intestinali$) adj3 (epithel$ or oesophag$ or esophag$ or 151 
mucos$)).tw. (4244) 152 


4     or/1-3 (10763) 153 


5     exp Endoscopy/ (238917) 154 


6     (endoscop$ or gastroscop$ or videoscop$).tw. (124065) 155 


7     chromoendoscop$.tw. (519) 156 


8     (esophagoscop$ or oesophagoscop$).tw. (1758) 157 


9     or/5-8 (287817) 158 


10     4 and 9 (3856) 159 


11     risk factors/ (508949) 160 


12     risk$.tw. (1087586) 161 


13     or/11-12 (1274619) 162 


14     10 and 13 (1162) 163 


15     exp Hernia/ (58747) 164 


16     (hernia$ or enterocele$).tw. (47909) 165 


17     15 or 16 (71245) 166 


18     10 and 17 (365) 167 


19     Eructation/ (277) 168 


20     (eructat$ or belch$ or burp$).tw. (971) 169 


21     19 or 20 (1080) 170 


22     10 and 21 (12) 171 
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23     Chest Pain/ (8520) 172 


24     ((chest or thora$) adj3 (pain$ or ache$ or discomfort$)).tw. (23936) 173 


25     Heartburn/ (1544) 174 


26     (heartburn$ or pyros$).tw. (6731) 175 


27     or/23-26 (33421) 176 


28     10 and 27 (308) 177 


29     bile$ reflux$.tw. (683) 178 


30     10 and 29 (40) 179 


31     ((gastro-oesophageal$ or gastrooesophageal$ or gastroesophageal$ or gastro-180 
esophageal$) adj junction$).tw. (1880) 181 


32     10 and 31 (181) 182 


33     exp Diet/ (178565) 183 


34     (diet$ or food$ or nutrition$).tw. (619496) 184 


35     33 or 34 (682299) 185 


36     10 and 35 (78) 186 


37     exp Smoking/ (113322) 187 


38     (smok$ or cigarette$ or cigar$ or tobacco$).tw. (197081) 188 


39     37 or 38 (224058) 189 


40     10 and 39 (117) 190 


41     exp Drinking Behavior/ (53005) 191 


42     (alcohol$ or drink$).tw. (255109) 192 


43     or/41-42 (266547) 193 


44     10 and 43 (100) 194 


45     body mass index/ (69217) 195 


46     (body mass index$ or bmi$ or quetelet$ index$).tw. (105391) 196 


47     Body Weight/ (155285) 197 


48     exp Overweight/ (127354) 198 


49     (weight$ or overweight$ or obes$ or body fat).tw. (710695) 199 


50     or/45-49 (865676) 200 


51     10 and 50 (184) 201 


52     Age Factors/ (353281) 202 


53     Aging/ (177973) 203 
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54     Geriatrics/ (26016) 204 


55     exp Aged/ (2177675) 205 


56     Middle Aged/ (3096169) 206 


57     (age$ or aging or elder$ or geriatric$ or old$).tw. (2782636) 207 


58     or/52-57 (5441703) 208 


59     14 and 58 (688) 209 


60     Sex/ (7245) 210 


61     Sex Factors/ (198826) 211 


62     Men/ (2516) 212 


63     Women/ (13143) 213 


64     (sex or sexes or gender$ or male$ or female$ or man or woman or women or men).tw. 214 
(2049175) 215 


65     or/60-64 (2132677) 216 


66     14 and 65 (303) 217 


67     exp Population Groups/ (191780) 218 


68     eh.fs. (112002) 219 


69     (ethnic$ or ethno$ or race$ or racial$).tw. (150638) 220 


70     or/67-69 (333290) 221 


71     10 and 70 (90) 222 


72     14 or 18 or 22 or 28 or 30 or 32 or 36 or 40 or 44 or 51 or 59 or 66 or 71 (1823) 223 


73     limit 72 to english language (1616) 224 


74     animals/ not humans/ (3717557) 225 


75     73 not 74 (1607) 226 


 227 


Review Question 3:  228 


 229 


Which patient characteristics / criteria indicate referral of a patient with dyspepsia, heartburn, 230 
or confirmed GORD to a consultant led medical or surgical service? 231 


Database: Ovid MEDLINE(R) <1946 to July Week 2 2012> (update search conducted on 05 232 
December 2013). 233 


Search Strategy: 234 


 235 


-------------------------------------------------------------------------------- 236 
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1     Dyspepsia/ (6821) 237 


2     (dyspep$ or indigestion$).tw. (9703) 238 


3     waterbrash$.tw. (8) 239 


4     (regurg$ not (mitral$ or vascular$ or pulmonar$)).tw. (9577) 240 


5     Heartburn/ (1513) 241 


6     heartburn$.tw. (3370) 242 


7     pyros$.tw. (2949) 243 


8     acid exposure.tw. (1851) 244 


9     exp Esophagitis/ (8912) 245 


10     (esophagit$ or oesophagit$).tw. (10353) 246 


11     exp Gastritis/ (17242) 247 


12     (gastrit$ or gastr$ stas$).tw. (16167) 248 


13     exp Gastroesophageal Reflux/ (20000) 249 


14     exp Duodenogastric Reflux/ (1550) 250 


15     (gord or gerd or ger).tw. (6617) 251 


16     reflux$.tw. (37107) 252 


17     Esophageal Sphincter, Lower/ (510) 253 


18     lower esophageal sphincter.tw. (3226) 254 


19     lower oesophageal sphincter.tw. (901) 255 


20     or/1-19 (92751) 256 


21     Consultants/ (5573) 257 


22     Specialization/ (20669) 258 


23     Gastroenterology/ (7308) 259 


24     (consultant$ or speciali$ or gastroenterolog$ or proctolog$ or expert$).tw. (217588) 260 


25     exp Hospitals/ (186342) 261 


26     exp Hospital Units/ (69860) 262 


27     exp Hospitalization/ (141259) 263 


28     hospital$.tw. (696207) 264 


29     (tertiary-care or secondary-care).tw. (21389) 265 


30     ((tertiary or secondary) adj3 (care or service$ or center$ or centre$ or practice$)).tw. 266 
(35460) 267 


31     General Surgery/ (31930) 268 
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32     exp Surgical Procedures, Operative/ (2199124) 269 


33     (surg$ or operation$ or operative$).tw. (1380905) 270 


34     Outpatients/ (7494) 271 


35     Outpatient Clinics, Hospital/ (13781) 272 


36     (outpatient$ or out-patient$).tw. (103405) 273 


37     Inpatients/ (10895) 274 


38     (inpatient$ or in-patient$).tw. (996267) 275 


39     or/21-38 (4345444) 276 


40     20 and 39 (46928) 277 


41     exp "Referral and Consultation"/ (52336) 278 


42     (refer or referr$ or consult$ or second opinion$ or gatekeep$).tw. (234511) 279 


43     41 or 42 (259007) 280 


44     40 and 43 (2168) 281 


45     Ambulatory Care/ or ambulatory care facilities/ (44134) 282 


46     Primary Health Care/ (48213) 283 


47     exp General Practice/ (61347) 284 


48     General Practitioners/ (933) 285 


49     Physicians, Family/ (14316) 286 


50     Physicians, Primary Care/ (605) 287 


51     gp$.tw. (97800) 288 


52     ((general or family) adj (practice$ or practitioner$ or physician$ or doctor$)).tw. (72469) 289 


53     primary-care.tw. (57220) 290 


54     ((primary or ambulatory) adj3 (care or health$ or service$ or center$ or centre$ or 291 
practice$)).tw. (87434) 292 


55     Community Health Services/ (25377) 293 


56     Community health nursing/ (17833) 294 


57     ((walkin or walk-in or "walk in" or community health) adj3 (care or service$ or centre$ or 295 
center$ or clinic$ or facilit$)).tw. (4417) 296 


58     or/45-57 (348834) 297 


59     20 and 43 and 58 (483) 298 


60     44 or 59 (2283) 299 


61     animals/ not humans/ (3663211) 300 


62     60 not 61 (2262) 301 
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63     limit 62 to english language (1950) 302 


 303 


Review Question 4:  304 


What is the clinical effectiveness of PPIs in patients with severe erosive reflux 305 


disease? 306 


Database: Ovid MEDLINE(R) <1946 to September Week 3 2012> (update search conducted 307 
by MPC on 06 December 2013) 308 


Search Strategy: 309 


-------------------------------------------------------------------------------- 310 


1     exp Gastroesophageal Reflux/ (20185) 311 


2     exp Duodenogastric Reflux/ (1555) 312 


3     (reflux$ or gord or gerd or ger).tw. (38474) 313 


4     exp Esophagitis/ (8968) 314 


5     (esophagi$ or oesophagi$).tw. (10838) 315 


6     exp Gastritis/ (17333) 316 


7     (gastrit$ or gastr$ stas$).tw. (16290) 317 


8     or/1-7 (71512) 318 


9     Proton Pump Inhibitors/ (2506) 319 


10     Omeprazole/ (8164) 320 


11   (ppi$ or proton pump$ or omeprazole$ or losec$ or rabeprazole$ or pariet$ or 321 
pantoprazole$ or protium$ or lansoprazole$ or zoton$ or esomeprazole$ or nexium$ or 322 
emozul$).tw. (65237) 323 


12     or/9-11 (67160) 324 


13     8 and 12 (6324) 325 


 326 


Review Question 5: 327 


In patients with symptoms of dyspepsia who are positive for helicobacter pylori, which 328 
eradication regimens are the most clinically effective in the eradication of H pylori? 329 


Database: Ovid MEDLINE(R) <1946 to August Week 5 2012> (update search conducted on 330 
02 December 2013) 331 


Search Strategy: 332 


-------------------------------------------------------------------------------- 333 


1     sequen$.tw. (807727) 334 


2     tripl$.tw. (59536) 335 
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3     quadrupl$.tw. (6797) 336 


4     ((standard$ or convention$) adj3 (therap$ or treat$ or regim$)).tw. (75690) 337 


5     or/1-4 (935763) 338 


6     Proton Pump Inhibitors/ (2485) 339 


7     Omeprazole/ (8152) 340 


8     (ppi$ or proton pump$ or omeprazole$ or losec$ or rabeprazole$ or pariet$ or 341 
pantoprazole$ or protium$ or lansoprazole$ or zoton$ or esomeprazole$ or nexium$).tw. 342 
(65001) 343 


9     or/6-8 (66918) 344 


10     exp Nitroimidazoles/ (14617) 345 


11     (nitroimidazole$ or antiprotozoal$ or metronidazole$ or flagyl$ or tinidazole$ or 346 
fasigyn$).tw. (13291) 347 


12     Clarithromycin/ (4687) 348 


13     (clarithromycin$ or klaricid$).tw. (5916) 349 


14     exp Amoxicillin/ (8612) 350 


15     (amox$ or amix$ or amoram$ or amoxident$ or alenamox$ or rimoxallin$).tw. (12013) 351 


16     Bismuth/ (4535) 352 


17     (bismuth$ or tripotassium$ or tri-potassium$ or tri potassium$ or de-noltab$ or 353 
denoltab$ or de noltab$).tw. (4269) 354 


18     exp Tetracyclines/ (38584) 355 


19     tetracyclin$.tw. (25722) 356 


20     exp Quinolones/ (32885) 357 


21     (quinolon$ or levofloxacin$ or tavinic$ or moxifloxacin$ or avelox$).tw. (13701) 358 


22     or/10-21 (122402) 359 


23     9 and 22 (3088) 360 


24     5 or 23 (937359) 361 


25     exp Helicobacter/ (27735) 362 


26     Helicobacter Infections/ (22948) 363 


27     exp Campylobacter/ (9249) 364 


28     (helicobac$ or campylobact$ or pylori$).tw. (48325) 365 


29     or/25-28 (51267) 366 


30     24 and 29 (7232) 367 


Update search conducted on PubMed on 02 December 2013 368 


Strategy: 369 
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Search (#11 or #12) 370 


Search (#9 AND publisher [sb]) 371 


Search (#9 AND #10) 372 


Search ("2013/10/10"[Date - Entrez] : "3000"[Date - Entrez]) 373 


Search (#7 and #8) 374 


Search (helicobac* or campylobact* or pylori*[Title/Abstract]) 375 


Search (#3 or #6) 376 


Search (#4 and #5) 377 


Search (#1 or #2) 378 


Search (nitroimidazole* or antiprotozoal* or metronidazole* or flagyl* or tinidazole* or 379 
fasigyn* or clarithromycin* or klaricid* or amox* or amix* or amoram* or amoxident* or 380 
alenamox* or rimoxallin* or bismuth* or tripotassium* or tri-potassium* or tri potassium* or 381 


de-noltab* or denoltab* or de noltab* or tetracyclin* or quinolon* or levofloxacin* or tavinic* or 382 
moxifloxacin* or avelox*[Title/Abstract]) 383 


Search (ppi* or proton pump* or omeprazole* or losec* or rabeprazole* or pariet* or 384 
pantoprazole* or protium* or lansoprazole* or zoton* or esomeprazole* or 385 
nexium*[Title/Abstract]) 386 


Search (standard* OR convention* AND therap* OR treat* OR regim*[Title/Abstract]) 387 


Search (sequen* or tripl* or quadrupl*[Title/Abstract]) 388 


 389 


Review Question 6: 390 


What is the effectiveness of laparoscopic fundoplication compared to medical management 391 
in patients with GORD? 392 


Database: Ovid MEDLINE(R) <1948 to November Week 3 2011> (update search conducted 393 
on 17 December 2013) 394 


Search Strategy: 395 


-------------------------------------------------------------------------------- 396 


1     exp Gastroesophageal Reflux/ (19796) 397 


2     exp Duodenogastric Reflux/ (1567) 398 


3     (reflux$ or gord or gerd or ger).tw. (37759) 399 


4     Esophageal Sphincter, Lower/ (466) 400 


5     lower esophageal sphincter.tw. (3192) 401 


6     lower oesophageal sphincter.tw. (893) 402 


7     (les or los).tw. (15977) 403 
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8     Heartburn/ (1461) 404 


9     heartburn$.tw. (3294) 405 


10     pyros$.tw. (2439) 406 


11     acid exposure.tw. (1801) 407 


12     Dyspepsia/ (6800) 408 


13     (dyspep$ or indigestion$).tw. (9598) 409 


14     (regurg$ or waterbrash$).tw. (23945) 410 


15     exp Esophagitis/ (8866) 411 


16     (esophagi$ or oesophagi$).tw. (10675) 412 


17     exp Gastritis/ (17444) 413 


18     (gastrit$ or gastr$ stas$).tw. (16251) 414 


19     or/1-18 (120456) 415 


20     Fundoplication/ (3123) 416 


21     fundoplicat$.tw. (3941) 417 


22     gastroplicat$.tw. (50) 418 


23     nissen.tw. (2208) 419 


24     (toupet or lind or watson or besley or hill).tw. (15508) 420 


25     (antireflux$ or anti-reflux$ or anti reflux$).tw. (4362) 421 


26     or/20-25 (22949) 422 


27     19 and 26 (6329) 423 


 424 


Review Question 7: 425 


 426 


What other medical management is effective for patients who do not respond to 427 


PPIs, H2 receptor antagonists, or H pylori eradication despite optimum primary care, 428 


or patients who have relapsed following surgery? 429 


 430 


Database: Ovid MEDLINE(R) <1946 to October Week 4 2012> (update search 431 


conducted on 12 December 2013) 432 


Search Strategy: 433 


-------------------------------------------------------------------------------- 434 
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1     exp Gastroesophageal Reflux/ (20261) 435 


2     exp Duodenogastric Reflux/ (1555) 436 


3     (reflux$ or gord or gerd or ger).tw. (38634) 437 


4     Esophageal Sphincter, Lower/ (536) 438 


5     lower esophageal sphincter.tw. (3257) 439 


6     lower oesophageal sphincter.tw. (907) 440 


7     (les or los).tw. (16703) 441 


8     Heartburn/ (1538) 442 


9     heartburn$.tw. (3422) 443 


10     pyros$.tw. (3254) 444 


11     acid exposure.tw. (1885) 445 


12     Dyspepsia/ (6883) 446 


13     (dyspep$ or indigestion$).tw. (9823) 447 


14     (regurg$ or waterbrash$).tw. (24575) 448 


15     exp Esophagitis/ (9004) 449 


16     (esophagi$ or oesophagi$).tw. (10881) 450 


17     exp Gastritis/ (17381) 451 


18     (gastrit$ or gastr$ stas$).tw. (16348) 452 


19     exp Abdominal Pain/ (23831) 453 


20     ((abdom$ or stomach$) adj3 (ache$ or pain$ or discomfort$)).tw. (35707) 454 


21     or/1-20 (172460) 455 


22     Proton Pump Inhibitors/ (2569) 456 


23     Omeprazole/ (8191) 457 


24     (ppi$ or proton pump$ or omeprazole$ or losec$ or rabeprazole$ or pariet$ or 458 


pantoprazole$ or protium$ or lansoprazole$ or zoton$ or esomeprazole$ or nexium$ or 459 
emozul$).tw. (65637) 460 


25     or/22-24 (67572) 461 


26     (nocturn$ or night$ or evening$ or bed$ or sleep$).tw. (246121) 462 


27     ((split$ or separat$ or divi$ or even$ or spread$ or multipl$ or alter$ or chang$ or 463 


reduc$ or less$ or small$ or low$) adj3 dos$).tw. (196251) 464 


28     25 and (26 or 27) (2830) 465 


29     21 and 28 (753) 466 


30     exp Histamine H2 Antagonists/ (18029) 467 
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31     (h2ra$ or h2-ra$ or "h2 ra$").tw. (413) 468 


32     (histamin$ adj3 (antagon$ or block$ or recep$)).tw. (11117) 469 


33     (h2$ adj3 (antagon$ or hist$ or block$ or recep$)).tw. (14520) 470 


34     cimetidin$.tw. (10207) 471 


35     tagamet.tw. (95) 472 


36     ranitidin$.tw. (5384) 473 


37     zantac.tw. (56) 474 


38     famotidin$.tw. (1635) 475 


39     nizatidin$.tw. (354) 476 


40     axid.tw. (10) 477 


41     or/30-40 (35084) 478 


42     25 and 41 (3913) 479 


43     21 and 42 (1495) 480 


44     Dopamine Antagonists/ (9263) 481 


45     (dopamin$ adj3 (receptor$ or antagonist$)).tw. (27446) 482 


46     prokinetic$.tw. (1882) 483 


47     Metoclopramide/ (4448) 484 


48     (metoclopramide or maxolon).tw. (4925) 485 


49     Domperidone/ (1503) 486 


50     (domperidone or motilium).tw. (1835) 487 


51     (itopride or ganaton).tw. (64) 488 


52     (mosapride or biotonus).tw. (187) 489 


53     or/44-52 (38965) 490 


54     21 and 53 (1474) 491 


55     exp Laparoscopy/ (62058) 492 


56     laparoscopes/ (3291) 493 


57     surgical procedures, Minimally Invasive/ (15264) 494 


58     (laparoscop$ or celioscop$ or keyhole$).tw. (72639) 495 


59     or/55-58 (95003) 496 


60     Fundoplication/ (3277) 497 


61     fundoplicat$.tw. (4067) 498 


62     gastroplicat$.tw. (48) 499 
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63     nissen.tw. (2247) 500 


64     (toupet or lind or watson or besley or hill).tw. (15936) 501 


65     (antireflux$ or anti-reflux$ or anti reflux$).tw. (4397) 502 


66     or/60-65 (23538) 503 


67     59 and 66 (2960) 504 


68     21 and 67 (2290) 505 


69     29 or 43 or 54 or 68 (5510) 506 


 507 


Review Question 8: 508 


Should surveillance be used for patients with Barrett’s Oesophagus to detect progression to 509 
cancer, and improve survival? 510 


Database: Ovid MEDLINE(R) <1946 to May Week 4 2012> (update search conducted on 18 511 
December 2013) 512 


Search Strategy: 513 


-------------------------------------------------------------------------------- 514 


1     Barrett Esophagus/ (5504) 515 


2     barrett$.tw. (6461) 516 


3     ((column$ or speciali$ or intestinali$) adj3 (epithel$ or oesophag$ or esophag$ or 517 
mucos$)).tw. (4142) 518 


4     ((metaplas$ or dysplasi$ or neoplasi$) adj3 (column$ or intestin$ or epithel$ or 519 
oesophag$ or esophag$ or mucos$ or high-grade$ or low-grade$)).tw. (13822) 520 


5     or/1-4 (21574) 521 


6     exp Mass Screening/ (90868) 522 


7     exp Population Surveillance/ (44090) 523 


8     (screen$ or surveillan$ or monitor$).tw. (843147) 524 


9     or/6-8 (896405) 525 


10     exp Endoscopy/ (231412) 526 


11     endoscop$.tw. (116970) 527 


12     chromoendoscop$.tw. (489) 528 


13     (esophagoscop$ or oesophagoscop$).tw. (1731) 529 


14     exp Biopsy/ (205812) 530 


15     biops$.tw. (251781) 531 


16     or/10-15 (604770) 532 
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17     9 and 16 (43493) 533 


18     5 and 17 (2222) 534 


Broad update search for all review questions (apart from RQ5)  conducted on PubMed 535 


on 11 December 2013 536 


Strategy: 537 


Search (#21 or #23) 538 


Search (#19 and #20) 539 


Search (#19 and #22) 540 


Search ("2013/12/09"[Date - Entrez] : "3000"[Date - Entrez]) 541 


Search publisher[sb] 542 


Search (#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 543 
or #15 or #16 or #17 or #18) 544 


Search ((metaplas* or dysplasi* or neoplasi*[Title/Abstract])) AND (epithel* or oesophag* or 545 
esophag* or mucos*[Title/Abstract]) 546 


Search ((column* or speciali* or intestinali*[Title/Abstract])) AND (epithel* or oesophag* or 547 
esophag* or mucos*[Title/Abstract]) 548 


Search (((((reflux*[Title/Abstract]) NOT (coronar* or heart* or mitral* or vascular* or 549 
pulmonar* or vesico* or uter* or laryn*[Title/Abstract]))))) 550 


Search lower esophageal sphincter[Title/Abstract] 551 


Search lower oesophageal sphincter[Title/Abstract] 552 


Search pyros*[Title/Abstract] 553 


Search acid exposure[Title/Abstract] 554 


Search esophagit*[Title/Abstract] 555 


Search oesophagit*[Title/Abstract] 556 


Search gord[Title/Abstract] 557 


Search gerd[Title/Abstract] 558 


Search ger[Title/Abstract] 559 


Search indigestion*[Title/Abstract] 560 


Search barrett*[Title/Abstract] 561 


Search heartburn[Title/Abstract] 562 


Search (((acid*[Title/Abstract]) AND regurg*[Title/Abstract])) 563 


Search dyspep*[Title/Abstract] 564 


Search waterbrash*[Title/Abstract] 565 
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C.2.2.2 Study design filters 566 


The MEDLINE systematic reviews and RCT search filters that were used where required for 567 
some of the review questions above are presented below. They were translated for use in 568 


the MEDLINE In-Process and Embase databases. 569 


Specific systematic reviews filter 570 


Appended to review questions 4 and 7 571 


1     Meta-Analysis.pt. (37837) 572 


2     Meta-Analysis as Topic/ (12594) 573 


3     (metaanaly$ or metanaly$ or (meta adj2 analy$)).tw. (45065) 574 


4     (systematic$ adj4 (review$ or overview$)).tw. (40425) 575 


5     ((quantitative$ or qualitative$) adj4 (review$ or overview$)).tw. (3110) 576 


6     ((studies or trial$) adj1 (review$ or overview$)).tw. (6557) 577 


7     (integrat$ adj2 (research or review$ or literature)).tw. (3111) 578 


8     (pool$ adj1 (analy$ or data)).tw. (7682) 579 


9     (handsearch$ or (hand adj2 search$)).tw. (4484) 580 


10     (manual$ adj2 search$).tw. (2443) 581 


11     or/1-10 (105950) 582 


 583 
Broad systematic reviews filter 584 


Appended to review questions 5 and 6 585 


1     Meta-Analysis.pt. (37837) 586 


2     Meta-Analysis as Topic/ (12594) 587 


3     Review.pt. (1757173) 588 


4     exp Review Literature as Topic/ (6618) 589 


5     (metaanaly$ or metanaly$ or (meta adj2 analy$)).tw. (45065) 590 


6     (review$ or overview$).ti. (240634) 591 


7     (systematic$ adj4 (review$ or overview$)).tw. (40425) 592 


8     ((quantitative$ or qualitative$) adj4 (review$ or overview$)).tw. (3110) 593 


9     ((studies or trial$) adj1 (review$ or overview$)).tw. (6557) 594 


10     (integrat$ adj2 (research or review$ or literature)).tw. (3111) 595 


11     (pool$ adj1 (analy$ or data)).tw. (7682) 596 


12     (handsearch$ or (hand adj2 search$)).tw. (4484) 597 


13     (manual$ adj2 search$).tw. (2443) 598 
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14     or/1-13 (1894766) 599 


Specific RCT filter 600 


Appended to review questions 4 and 7 601 


1     Randomized Controlled Trial.pt. (342057) 602 


2     Controlled Clinical Trial.pt. (85675) 603 


3     Placebos/ (31568) 604 


4     Random Allocation/ (76571) 605 


5     Double-Blind Method/ (118432) 606 


6     Single-Blind Method/ (17072) 607 


7     Cross-Over Studies/ (30968) 608 


8     ((random$ or control$ or clinical$) adj2 (trial$ or stud$)).tw. (569547) 609 


9     (random$ adj2 allocat$).tw. (18127) 610 


10     placebo$.tw. (141042) 611 


11     ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).tw. (116052) 612 


12     (crossover$ or (cross adj over$)).tw. (52321) 613 


13     or/1-12 (945299) 614 


Broad RCT filter 615 


Appended to review questions 5 and 6 616 


1     Randomized Controlled Trial.pt. (342057) 617 


2     Controlled Clinical Trial.pt. (85675) 618 


3     Clinical Trial.pt. (476279) 619 


4     exp Clinical Trials as Topic/ (264246) 620 


5     Placebos/ (31568) 621 


6     Random Allocation/ (76571) 622 


7     Double-Blind Method/ (118432) 623 


8     Single-Blind Method/ (17072) 624 


9     Cross-Over Studies/ (30968) 625 


10     ((random$ or control$ or clinical$) adj2 (trial$ or stud$)).tw. (569547) 626 


11     (random$ adj2 allocat$).tw. (18127) 627 


12     placebo$.tw. (141042) 628 


13     ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).tw. (116052) 629 
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14     (crossover$ or (cross adj over$)).tw. (52321) 630 


15     or/1-14 (1198484) 631 


16     animals/ not humans/ (3718637) 632 


17     15 not 16 (1120965) 633 


C.2.3 Economic evaluations and quality of life data 634 


Sources searched to identify economic evaluations 635 


• NHS Economic Evaluation Database – NHS EED (Wiley) 636 


• Health Economic Evaluations Database – HEED (Wiley) 637 


• Embase (Ovid) 638 


• MEDLINE (Ovid) 639 


• MEDLINE In-Process (Ovid) 640 


Health economics studies on dyspepsia and GORD 641 


The searches were undertaken in March 2012. The specific economic evaluations filter was 642 
appended to the following search strategy to identify relevant evidence. 643 


Database: Ovid MEDLINE(R) <1946 to February Week 4 2012> 644 


Search Strategy: 645 


-------------------------------------------------------------------------------- 646 


1     Dyspepsia/ (6726) 647 


2     (dyspep$ or indigestion$).tw. (9523) 648 


3     (regurg$ or waterbrash$).tw. (23471) 649 


4     Heartburn/ (1468) 650 


5     heartburn$.tw. (3288) 651 


6     pyros$.tw. (2421) 652 


7     acid exposure.tw. (1804) 653 


8     exp Peptic Ulcer/ (70434) 654 


9     ((peptic$ or gastr$ or duoden$ or stomach$) adj3 ulcer$).tw. (50958) 655 


10     exp Esophagitis/ (8754) 656 


11     (esophagi$ or oesophagi$).tw. (10524) 657 


12     exp Gastritis/ (17049) 658 


13     (gastrit$ or gastr$ stas$).tw. (15913) 659 


14     exp Gastroesophageal Reflux/ (19636) 660 
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15     exp Duodenogastric Reflux/ (1533) 661 


16     (reflux$ or gord or gerd or ger).tw. (37306) 662 


17     Esophageal Sphincter, Lower/ (467) 663 


18     lower esophageal sphincter.tw. (3160) 664 


19     lower oesophageal sphincter.tw. (892) 665 


20     (les or los).tw. (15672) 666 


21     or/1-20 (183837) 667 


22     exp Gastrointestinal Neoplasms/ (251799) 668 


23     ((stomach$ or oesoph$ or esoph$ or intestin$ or gastric$) adj3 (cancer$ or carcinoma$ 669 
or adenocarcinoma$ or neoplasm$ or tumor$ or tumour$ or malign$)).tw. (82446) 670 


24     ((upper digestive$ or upper gastr$ or upper gi) adj3 (cancer$ or carcinoma$ or 671 
adenocarcinoma$ or neoplasm$ or tumor$ or tumour$ or malign$)).tw. (1286) 672 


25     or/22-24 (264951) 673 


26     21 or 25 (428356) 674 


Health economics studies for Barrett’s oesophagus 675 


The searches were undertaken in June 2012. The specific economic evaluations filter was 676 
appended to the following search strategy to identify relevant evidence.  677 


Database: Ovid MEDLINE(R) <1946 to May Week 5 2012> 678 


Search Strategy: 679 


-------------------------------------------------------------------------------- 680 


1     Barrett Esophagus/ (5527) 681 


2     barrett$.tw. (6488) 682 


3     ((column$ or speciali$ or intestinali$) adj3 (epithel$ or oesophag$ or esophag$ or 683 
mucos$)).tw. (4149) 684 


4     ((metaplas$ or dysplasi$ or neoplasi$) adj3 (column$ or intestin$ or epithel$ or 685 
oesophag$ or esophag$ or mucos$ or high-grade$ or low-grade$)).tw. (13859) 686 


5     or/1-4 (21633) 687 


Health economics studies on RQ1 Diagnostic utility of non-urgent endoscopy in 688 
patients with signs and symptoms of dyspepsia or GORD 689 


The searches were undertaken in June 2013. Search filters to retrieve economic evaluations 690 
and quality of life papers were appended to the following search strategy to identify relevant 691 
evidence 692 


Database: Ovid MEDLINE(R) <1946 to May Week 4 2013> 693 


Search Strategy: 694 


-------------------------------------------------------------------------------- 695 







Dyspepsia and gastro-oesophageal reflux disease 
Review potocols_searches_summary of modified GRADE  


 


National Institute for Health and Care Excellence 2014. 
51 
 


1     exp Gastroesophageal Reflux/ (21073) 696 


2     exp Duodenogastric Reflux/ (1566) 697 


3     (reflux$ or gord or gerd or ger).tw. (39865) 698 


4     Esophageal Sphincter, Lower/ (589) 699 


5     lower esophageal sphincter.tw. (3312) 700 


6     lower oesophageal sphincter.tw. (912) 701 


7     (les or los).tw. (17474) 702 


8     pyros$.tw. (3852) 703 


9     acid exposure.tw. (1990) 704 


10     Dyspepsia/ (7033) 705 


11     (dyspep$ or indigestion$).tw. (10122) 706 


12     (regurg$ or waterbrash$).tw. (25208) 707 


13     hypergastrin*.tw. (1550) 708 


14     Heartburn/ (1650) 709 


15     heartburn$.tw. (3667) 710 


16     exp Abdominal Pain/ (24439) 711 


17     ((abdom$ or stomach$) adj3 (ache$ or pain$ or discomfort$)).tw. (36738) 712 


18     Chest Pain/ (8747) 713 


19     ((chest$ or thora$) adj3 (ache$ or pain$ or discomfort$)).tw. (24330) 714 


20     (epigastri$ adj3 (ache$ or pain$ or discomfort$)).tw. (3388) 715 


21     or/1-20 (179880) 716 


22     exp Endoscopy, Digestive System/ (78532) 717 


23     (endoscop$ or gastroscop$ or videoscop$).tw. (127383) 718 


24     chromoendoscop$.tw. (533) 719 


25     (esophagoscop$ or oesophagoscop$).tw. (1764) 720 


26     or/22-25 (163419) 721 


27     21 and 26 (19172) 722 


28     risk factors/ (525551) 723 


29     risk$.tw. (1128239) 724 


30     "Signs and Symptoms"/ (422) 725 


31     (sign* adj symptom*).tw. (3508) 726 


32     or/28-31 (1322964) 727 
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33     27 and 32 (2645) 728 


34     exp Hernia/ (59410) 729 


35     (hernia$ or enterocele$).tw. (48852) 730 


36     34 or 35 (72210) 731 


37     27 and 36 (1248) 732 


38     Eructation/ (281) 733 


39     (eructat$ or belch$ or burp$).tw. (998) 734 


40     38 or 39 (1111) 735 


41     27 and 40 (126) 736 


42     Polymorphism, Single Nucleotide/ (57063) 737 


43     single nucleotide polymorphism.tw. (12199) 738 


44     or/42-43 (59882) 739 


45     27 and 44 (11) 740 


46     ((paediatric or pediatric) adj reflux$).tw. (9) 741 


47     27 and 46 (1) 742 


48     (famil* adj history).tw. (38382) 743 


49     27 and 48 (137) 744 


50     ((gastro-oesophageal$ or gastrooesophageal$ or gastroesophageal$ or gastro-745 
esophageal$) adj junction$).tw. (1937) 746 


51     27 and 50 (332) 747 


52     exp Diet/ (183353) 748 


53     (diet$ or food$ or nutrition$).tw. (636973) 749 


54     52 or 53 (700671) 750 


55     27 and 54 (1154) 751 


56     exp Smoking/ (115460) 752 


57     (smok$ or cigarette$ or cigar$ or tobacco$).tw. (201772) 753 


58     56 or 57 (229102) 754 


59     27 and 58 (484) 755 


60     exp Drinking Behavior/ (54157) 756 


61     (alcohol$ or drink$).tw. (260642) 757 


62     or/60-61 (272215) 758 


63     27 and 62 (559) 759 
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64     body mass index/ (72497) 760 


65     (body mass index$ or bmi$ or quetelet$ index$).tw. (110696) 761 


66     Body Weight/ (156912) 762 


67     exp Overweight/ (131550) 763 


68     (weight$ or overweight$ or obes$ or body fat).tw. (729928) 764 


69     or/64-68 (888634) 765 


70     27 and 69 (1677) 766 


71     Age Factors/ (358917) 767 


72     Aging/ (180659) 768 


73     Geriatrics/ (26153) 769 


74     exp Aged/ (2217442) 770 


75     Middle Aged/ (3152892) 771 


76     (age$ or aging or elder$ or geriatric$ or old$).tw. (2851598) 772 


77     or/71-76 (5547763) 773 


78     33 and 77 (1955) 774 


79     Sex/ (7200) 775 


80     Sex Factors/ (202863) 776 


81     Men/ (2537) 777 


82     Women/ (13211) 778 


83     (sex or sexes or gender$ or male$ or female$ or man or woman or women or men).tw. 779 
(2096355) 780 


84     or/79-83 (2180475) 781 


85     33 and 84 (886) 782 


86     exp Population Groups/ (197734) 783 


87     eh.fs. (115535) 784 


88     (ethnic$ or ethno$ or race$ or racial$).tw. (155957) 785 


89     or/86-88 (343593) 786 


90     27 and 89 (280) 787 


Health economics questions on Q2: Symptoms indicating endoscopy for Barrett’s 788 


oesophagus plus economic evaluations filter 789 


The searches were undertaken in January 2013. Search filters to retrieve economic 790 
evaluations and quality of life papers were appended to the following search strategy to 791 


identify relevant evidence 792 
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Database: Ovid MEDLINE(R) <1946 to November Week 3 2012> 793 


Search Strategy: 794 


-------------------------------------------------------------------------------- 795 


1     Barrett Esophagus/ (5721) 796 


2     barrett$.tw. (6728) 797 


3     ((column$ or speciali$ or intestinali$) adj3 (epithel$ or oesophag$ or esophag$ or 798 
mucos$)).tw. (4248) 799 


4     or/1-3 (10773) 800 


5     exp Endoscopy/ (239333) 801 


6     (endoscop$ or gastroscop$ or videoscop$).tw. (124226) 802 


7     chromoendoscop$.tw. (520) 803 


8     (esophagoscop$ or oesophagoscop$).tw. (1759) 804 


9     or/5-8 (288290) 805 


10     4 and 9 (3859) 806 


11     risk factors/ (509982) 807 


12     risk$.tw. (1089808) 808 


13     or/11-12 (1277173) 809 


14     10 and 13 (1162) 810 


15     exp Hernia/ (58796) 811 


16     (hernia$ or enterocele$).tw. (47965) 812 


17     15 or 16 (71313) 813 


18     10 and 17 (365) 814 


19     Eructation/ (277) 815 


20     (eructat$ or belch$ or burp$).tw. (971) 816 


21     19 or 20 (1080) 817 


22     10 and 21 (12) 818 


23     Chest Pain/ (8528) 819 


24     ((chest or thora$) adj3 (pain$ or ache$ or discomfort$)).tw. (23962) 820 


25     Heartburn/ (1546) 821 


26     (heartburn$ or pyros$).tw. (6758) 822 


27     or/23-26 (33479) 823 


28     10 and 27 (308) 824 
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29     bile$ reflux$.tw. (683) 825 


30     10 and 29 (40) 826 


31     ((gastro-oesophageal$ or gastrooesophageal$ or gastroesophageal$ or gastro-827 
esophageal$) adj junction$).tw. (1885) 828 


32     10 and 31 (182) 829 


33     exp Diet/ (178778) 830 


34     (diet$ or food$ or nutrition$).tw. (620250) 831 


35     33 or 34 (683111) 832 


36     10 and 35 (78) 833 


37     exp Smoking/ (113467) 834 


38     (smok$ or cigarette$ or cigar$ or tobacco$).tw. (197375) 835 


39     37 or 38 (224382) 836 


40     10 and 39 (117) 837 


41     exp Drinking Behavior/ (53104) 838 


42     (alcohol$ or drink$).tw. (255464) 839 


43     or/41-42 (266912) 840 


44     10 and 43 (100) 841 


45     body mass index/ (69416) 842 


46     (body mass index$ or bmi$ or quetelet$ index$).tw. (105683) 843 


47     Body Weight/ (155399) 844 


48     exp Overweight/ (127702) 845 


49     (weight$ or overweight$ or obes$ or body fat).tw. (711690) 846 


50     or/45-49 (866901) 847 


51     10 and 50 (184) 848 


52     Age Factors/ (353807) 849 


53     Aging/ (178208) 850 


54     Geriatrics/ (26028) 851 


55     exp Aged/ (2180488) 852 


56     Middle Aged/ (3100516) 853 


57     (age$ or aging or elder$ or geriatric$ or old$).tw. (2786610) 854 


58     or/52-57 (5449058) 855 


59     14 and 58 (688) 856 







Dyspepsia and gastro-oesophageal reflux disease 
Review potocols_searches_summary of modified GRADE  


 


National Institute for Health and Care Excellence 2014. 
56 
 


60     Sex/ (7245) 857 


61     Sex Factors/ (199058) 858 


62     Men/ (2519) 859 


63     Women/ (13153) 860 


64     (sex or sexes or gender$ or male$ or female$ or man or woman or women or men).tw. 861 
(2053611) 862 


65     or/60-64 (2137179) 863 


66     14 and 65 (303) 864 


67     exp Population Groups/ (192157) 865 


68     eh.fs. (112208) 866 


69     (ethnic$ or ethno$ or race$ or racial$).tw. (150987) 867 


70     or/67-69 (333935) 868 


71     10 and 70 (90) 869 


Economic searches on Review Question 3: Dyspepsia – referral to consultancy led 870 
services 871 


The searches were undertaken in June 2013. Search filters to retrieve economic evaluations 872 
and quality of life papers were appended to the following search strategy to identify relevant 873 
evidence 874 


Database: Ovid MEDLINE(R) <1946 to June Week 1 2013> 875 


Search Strategy: 876 


-------------------------------------------------------------------------------- 877 


1     Dyspepsia/ (7104) 878 


2     (dyspep$ or indigestion$).tw. (10283) 879 


3     waterbrash$.tw. (9) 880 


4     (regurg$ not (mitral$ or vascular$ or pulmonar$)).tw. (10180) 881 


5     Heartburn/ (1675) 882 


6     heartburn$.tw. (3729) 883 


7     pyros$.tw. (4408) 884 


8     acid exposure.tw. (2064) 885 


9     exp Esophagitis/ (9438) 886 


10     (esophagit$ or oesophagit$).tw. (11129) 887 


11     exp Gastritis/ (17784) 888 


12     (gastrit$ or gastr$ stas$).tw. (16950) 889 
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13     exp Gastroesophageal Reflux/ (21360) 890 


14     exp Duodenogastric Reflux/ (1575) 891 


15     (gord or gerd or ger).tw. (7359) 892 


16     reflux$.tw. (39318) 893 


17     exp Peptic Ulcer/ (72084) 894 


18     ((peptic* or marginal* or gastroduodenal* or curling*) adj1 ulcer*).tw. (24585) 895 


19     Esophageal Sphincter, Lower/ (609) 896 


20     lower esophageal sphincter.tw. (3349) 897 


21     lower oesophageal sphincter.tw. (917) 898 


22     or/1-21 (161641) 899 


23     Consultants/ (5634) 900 


24     Specialization/ (21087) 901 


25     Gastroenterology/ (7659) 902 


26     (consultant$ or speciali$ or gastroenterolog$ or proctolog$ or expert$).tw. (241395) 903 


27     exp Hospitals/ (194688) 904 


28     exp Hospital Units/ (74766) 905 


29     exp Hospitalization/ (151911) 906 


30     hospital$.tw. (744975) 907 


31     (tertiary-care or secondary-care).tw. (24034) 908 


32     ((tertiary or secondary) adj3 (care or service$ or center$ or centre$ or practice$)).tw. 909 
(39887) 910 


33     General Surgery/ (32747) 911 


34     exp Surgical Procedures, Operative/ (2314506) 912 


35     (surg$ or operation$ or operative$).tw. (1462215) 913 


36     Outpatients/ (8472) 914 


37     Outpatient Clinics, Hospital/ (14128) 915 


38     (outpatient$ or out-patient$).tw. (111536) 916 


39     Inpatients/ (12079) 917 


40     (inpatient$ or in-patient$).tw. (1081478) 918 


41     or/23-40 (4606154) 919 


42     22 and 41 (76731) 920 


43     exp "Referral and Consultation"/ (54863) 921 
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44     (refer or referr$ or consult$ or second opinion$ or gatekeep$).tw. (254611) 922 


45     43 or 44 (279750) 923 


46     42 and 45 (2627) 924 


47     Ambulatory Care/ or ambulatory care facilities/ (46189) 925 


48     Primary Health Care/ (52103) 926 


49     exp General Practice/ (62966) 927 


50     General Practitioners/ (1558) 928 


51     Physicians, Family/ (14791) 929 


52     Physicians, Primary Care/ (963) 930 


53     gp$.tw. (107669) 931 


54     ((general or family) adj (practice$ or practitioner$ or physician$ or doctor$)).tw. (76526) 932 


55     primary-care.tw. (63248) 933 


56     ((primary or ambulatory) adj3 (care or health$ or service$ or center$ or centre$ or 934 
practice$)).tw. (95956) 935 


57     Community Health Services/ (26382) 936 


58     Community health nursing/ (18097) 937 


59     ((walkin or walk-in or "walk in" or community health) adj3 (care or service$ or centre$ or 938 
center$ or clinic$ or facilit$)).tw. (4810) 939 


60     or/47-59 (372571) 940 


61     22 and 45 and 60 (543) 941 


62     46 or 61 (2755) 942 


Health economics studies on RQ 4 clinical effectiveness of PPIs in patients with 943 
severe erosive reflux disease 944 


The searches were undertaken in May 2013. Search filters to retrieve economic evaluations 945 
and quality of life papers were appended to the following search strategy to identify relevant 946 
evidence 947 


Database: Ovid MEDLINE(R) <1946 to May Week 1 2013> 948 


Search Strategy: 949 


-------------------------------------------------------------------------------- 950 


1     exp Gastroesophageal Reflux/ (21027) 951 


2     exp Duodenogastric Reflux/ (1565) 952 


3     (reflux$ or gord or gerd or ger).tw. (39779) 953 


4     exp Esophagitis/ (9302) 954 


5     (esophagi$ or oesophagi$).tw. (11290) 955 
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6     exp Gastritis/ (17631) 956 


7     (gastrit$ or gastr$ stas$).tw. (16681) 957 


8     or/1-7 (73538) 958 


9     Proton Pump Inhibitors/ (3052) 959 


10     Omeprazole/ (8882) 960 


11     (ppi$ or proton pump$ or omeprazole$ or losec$ or rabeprazole$ or pariet$ or 961 
pantoprazole$ or protium$ or lansoprazole$ or zoton$ or esomeprazole$ or nexium$ or 962 
emozul$).tw. (68843) 963 


Health economics studies on RQ 5 H pylori 964 


The searches were undertaken in November 2011 and updated in Feb 2013. Search filters to 965 
retrieve economic evaluations and quality of life papers were appended to the following 966 
search strategy to identify relevant evidence 967 


1     sequen$.tw. (780022) 968 


2     tripl$.tw. (57062) 969 


3     quadrupl$.tw. (6508) 970 


4     ((standard$ or convention$) adj3 (therap$ or treat$ or regim$)).tw. (72267) 971 


5     or/1-4 (902378) 972 


6     Proton Pump Inhibitors/ (2108) 973 


7     Omeprazole/ (8195) 974 


8     (ppi$ or proton pump$ or omeprazole$ or losec$ or rabeprazole$ or pariet$ or 975 
pantoprazole$ or protium$ or lansoprazole$ or zoton$ or esomeprazole$ or nexium$).tw. 976 
(63366) 977 


9     or/6-8 (65253) 978 


10     exp Nitroimidazoles/ (14387) 979 


11     (nitroimidazole$ or antiprotozoal$ or metronidazole$ or flagyl$ or tinidazole$ or 980 
fasigyn$).tw. (12981) 981 


12     Clarithromycin/ (4696) 982 


13     (clarithromycin$ or klaricid$).tw. (5782) 983 


14     exp Amoxicillin/ (8484) 984 


15     (amox$ or amix$ or amoram$ or amoxident$ or alenamox$ or rimoxallin$).tw. (11714) 985 


16     Bismuth/ (4343) 986 


17     (bismuth$ or tripotassium$ or tri-potassium$ or tri potassium$ or de-noltab$ or 987 
denoltab$ or de noltab$).tw. (4148) 988 


18     exp Tetracyclines/ (38179) 989 


19     tetracyclin$.tw. (25264) 990 
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20     exp Quinolones/ (31777) 991 


21     (quinolon$ or levofloxacin$ or tavinic$ or moxifloxacin$ or avelox$).tw. (13087) 992 


22     or/10-21 (119449) 993 


23     9 and 22 (3112) 994 


24     5 or 23 (904002) 995 


25     exp Helicobacter/ (27822) 996 


26     Helicobacter Infections/ (23064) 997 


27     exp Campylobacter/ (9027) 998 


28     (helicobac$ or campylobact$ or pylori$).tw. (47975) 999 


29     or/25-28 (50973) 1000 


30     24 and 29 (7159) 1001 


Health economics searches on review Question 6 - Effectiveness of laparoscopic 1002 


fundoplication compared to medical management in patients with GORD 1003 


The searches were undertaken in November 2011. Search filters to retrieve economic 1004 
evaluations and quality of life papers were appended to the following search strategy to 1005 


identify relevant evidence 1006 


Database: Ovid MEDLINE(R) <1948 to November Week 3 2011> 1007 


-------------------------------------------------------------------------------- 1008 


1     exp Gastroesophageal Reflux/ (19796) 1009 


2     exp Duodenogastric Reflux/ (1567) 1010 


3     (reflux$ or gord or gerd or ger).tw. (37759) 1011 


4     Esophageal Sphincter, Lower/ (466) 1012 


5     lower esophageal sphincter.tw. (3192) 1013 


6     lower oesophageal sphincter.tw. (893) 1014 


7     (les or los).tw. (15977) 1015 


8     Heartburn/ (1461) 1016 


9     heartburn$.tw. (3294) 1017 


10     pyros$.tw. (2439) 1018 


11     acid exposure.tw. (1801) 1019 


12     Dyspepsia/ (6800) 1020 


13     (dyspep$ or indigestion$).tw. (9598) 1021 


14     (regurg$ or waterbrash$).tw. (23945) 1022 


15     exp Esophagitis/ (8866) 1023 
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16     (esophagi$ or oesophagi$).tw. (10675) 1024 


17     exp Gastritis/ (17444) 1025 


18     (gastrit$ or gastr$ stas$).tw. (16251) 1026 


19     or/1-18 (120456) 1027 


20     Fundoplication/ (3123) 1028 


21     fundoplicat$.tw. (3941) 1029 


22     gastroplicat$.tw. (50) 1030 


23     nissen.tw. (2208) 1031 


24     (toupet or lind or watson or besley or hill).tw. (15508) 1032 


25     (antireflux$ or anti-reflux$ or anti reflux$).tw. (4362) 1033 


26     or/20-25 (22949) 1034 


27     19 and 26 (6329) 1035 


Health economics searches on review Question 7 – other medical or surgical 1036 


treatments for GORD/dyspepsia 1037 


The searches were undertaken in July 2013. Search filters to retrieve economic evaluations 1038 
and quality of life papers were appended to the following search strategy to identify relevant 1039 


evidence 1040 


Database: Ovid MEDLINE(R) <1946 to June Week 4 2013> 1041 


Search Strategy: 1042 


-------------------------------------------------------------------------------- 1043 


1     exp Gastroesophageal Reflux/ (21834) 1044 


2     exp Duodenogastric Reflux/ (1598) 1045 


3     (reflux$ or gord or gerd or ger).tw. (41116) 1046 


4     Esophageal Sphincter, Lower/ (636) 1047 


5     lower esophageal sphincter.tw. (3396) 1048 


6     lower oesophageal sphincter.tw. (951) 1049 


7     (les or los).tw. (18554) 1050 


8     Heartburn/ (1711) 1051 


9     heartburn$.tw. (3837) 1052 


10     pyros$.tw. (4848) 1053 


11     acid exposure.tw. (2136) 1054 


12     Dyspepsia/ (7239) 1055 


13     (dyspep$ or indigestion$).tw. (10520) 1056 
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14     (regurg$ or waterbrash$).tw. (25940) 1057 


15     exp Esophagitis/ (9626) 1058 


16     (esophagi$ or oesophagi$).tw. (11821) 1059 


17     exp Gastritis/ (18039) 1060 


18     (gastrit$ or gastr$ stas$).tw. (17309) 1061 


19     exp Abdominal Pain/ (25169) 1062 


20     ((abdom$ or stomach$) adj3 (ache$ or pain$ or discomfort$)).tw. (38261) 1063 


21     or/1-20 (184907) 1064 


22     Proton Pump Inhibitors/ (3452) 1065 


23     Omeprazole/ (9602) 1066 


24     (ppi$ or proton pump$ or omeprazole$ or losec$ or rabeprazole$ or pariet$ or 1067 
pantoprazole$ or protium$ or lansoprazole$ or zoton$ or esomeprazole$ or nexium$ or 1068 


emozul$).tw. (73807) 1069 


25     or/22-24 (75976) 1070 


26     (nocturn$ or night$ or evening$ or bed$ or sleep$).tw. (265507) 1071 


27     ((split$ or separat$ or divi$ or even$ or spread$ or multipl$ or alter$ or chang$ or 1072 
reduc$ or less$ or small$ or low$) adj3 dos$).tw. (212809) 1073 


28     25 and (26 or 27) (3312) 1074 


29     21 and 28 (952) 1075 


30     exp Histamine H2 Antagonists/ (18438) 1076 


31     (h2ra$ or h2-ra$ or "h2 ra$").tw. (456) 1077 


32     (histamin$ adj3 (antagon$ or block$ or recep$)).tw. (11644) 1078 


33     (h2$ adj3 (antagon$ or hist$ or block$ or recep$)).tw. (15499) 1079 


34     cimetidin$.tw. (10324) 1080 


35     tagamet.tw. (97) 1081 


36     ranitidin$.tw. (5605) 1082 


37     zantac.tw. (58) 1083 


38     famotidin$.tw. (1728) 1084 


39     nizatidin$.tw. (375) 1085 


40     axid.tw. (11) 1086 


41     or/30-40 (36871) 1087 


42     25 and 41 (4294) 1088 


43     21 and 42 (1658) 1089 
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44     Dopamine Antagonists/ (9777) 1090 


45     (dopamin$ adj3 (receptor$ or antagonist$)).tw. (29089) 1091 


46     prokinetic$.tw. (2029) 1092 


47     Metoclopramide/ (4516) 1093 


48     (metoclopramide or maxolon).tw. (5018) 1094 


49     Domperidone/ (1556) 1095 


50     (domperidone or motilium).tw. (1883) 1096 


51     (itopride or ganaton).tw. (73) 1097 


52     (mosapride or biotonus).tw. (211) 1098 


53     or/44-52 (41139) 1099 


54     21 and 53 (1541) 1100 


55     exp Laparoscopy/ (66357) 1101 


56     laparoscopes/ (3399) 1102 


57     surgical procedures, Minimally Invasive/ (16403) 1103 


58     (laparoscop$ or celioscop$ or keyhole$).tw. (77671) 1104 


59     or/55-58 (101549) 1105 


60     Fundoplication/ (3485) 1106 


61     fundoplicat$.tw. (4270) 1107 


62     gastroplicat$.tw. (51) 1108 


63     nissen.tw. (2360) 1109 


64     (toupet or lind or watson or besley or hill).tw. (17231) 1110 


65     (antireflux$ or anti-reflux$ or anti reflux$).tw. (4603) 1111 


66     or/60-65 (25195) 1112 


67     59 and 66 (3160) 1113 


68     21 and 67 (2451) 1114 


69     29 or 43 or 54 or 68 (6046) 1115 


Health economics studies for RQ8 on Barrett’s oesophagus surveillance 1116 


The searches were undertaken in June 2012. Search filters to retrieve economic evaluations 1117 
and quality of life papers were appended to the following search strategy to identify relevant 1118 


evidence.  1119 


 1120 


Database: Ovid MEDLINE(R) <1946 to June Week 3 2012> 1121 
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Search Strategy: 1122 


-------------------------------------------------------------------------------- 1123 


1     Barrett Esophagus/ (5540) 1124 


2     barrett$.tw. (6502) 1125 


3     ((column$ or speciali$ or intestinali$) adj3 (epithel$ or oesophag$ or esophag$ or 1126 
mucos$)).tw. (4150) 1127 


4     ((metaplas$ or dysplasi$ or neoplasi$) adj3 (column$ or intestin$ or epithel$ or 1128 
oesophag$ or esophag$ or mucos$ or high-grade$ or low-grade$)).tw. (13889) 1129 


5     or/1-4 (21677) 1130 


6     exp Mass Screening/ (91380) 1131 


7     exp Population Surveillance/ (44528) 1132 


8     (screen$ or surveillan$ or monitor$).tw. (850390) 1133 


9     or/6-8 (903995) 1134 


10     exp Endoscopy/ (232503) 1135 


11     endoscop$.tw. (117555) 1136 


12     chromoendoscop$.tw. (493) 1137 


13     (esophagoscop$ or oesophagoscop$).tw. (1734) 1138 


14     exp Biopsy/ (206772) 1139 


15     biops$.tw. (253125) 1140 


16     or/10-15 (607756) 1141 


17     9 and 16 (43821) 1142 


18     5 and 17 (2236) 1143 


 1144 


Health economics update search 1145 


A broad update search was conducted in November and December 2013. 1146 


 1147 


Database: Ovid MEDLINE(R) <1946 to November Week 3 2013> 1148 


Search Strategy: 1149 


-------------------------------------------------------------------------------- 1150 


1     Dyspepsia/ (7350) 1151 


2     (dyspep$ or indigestion$).tw. (10747) 1152 


3     (regurg$ or waterbrash$).tw. (26570) 1153 


4     Heartburn/ (1741) 1154 
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5     heartburn$.tw. (3927) 1155 


6     pyros$.tw. (5409) 1156 


7     acid exposure.tw. (2187) 1157 


8     exp Peptic Ulcer/ (72959) 1158 


9     ((peptic$ or gastr$ or duoden$ or stomach$) adj3 ulcer$).tw. (53892) 1159 


10     exp Esophagitis/ (9796) 1160 


11     (esophagi$ or oesophagi$).tw. (12055) 1161 


12     exp Gastritis/ (18238) 1162 


13     (gastrit$ or gastr$ stas$).tw. (17592) 1163 


14     exp Gastroesophageal Reflux/ (22243) 1164 


15     exp Duodenogastric Reflux/ (1603) 1165 


16     (reflux$ or gord or gerd or ger).tw. (41924) 1166 


17     Esophageal Sphincter, Lower/ (671) 1167 


18     lower esophageal sphincter.tw. (3442) 1168 


19     lower oesophageal sphincter.tw. (960) 1169 


20     (les or los).tw. (19218) 1170 


21     or/1-20 (204562) 1171 


22     exp Gastrointestinal Neoplasms/ (290193) 1172 


23     ((stomach$ or oesoph$ or esoph$ or intestin$ or gastric$) adj3 (cancer$ or carcinoma$ 1173 
or adenocarcinoma$ or neoplasm$ or tumor$ or tumour$ or malign$)).tw. (95901) 1174 


24     ((upper digestive$ or upper gastr$ or upper gi) adj3 (cancer$ or carcinoma$ or 1175 


adenocarcinoma$ or neoplasm$ or tumor$ or tumour$ or malign$)).tw. (1544) 1176 


25     or/22-24 (305698) 1177 


26     21 or 25 (487765) 1178 


27     "Value of Life"/ (5495) 1179 


28     Quality-Adjusted Life Years/ (7347) 1180 


29     quality adjusted life.tw. (6165) 1181 


30     (qaly$ or qald$ or qale$ or qtime$).tw. (5151) 1182 


31     disability adjusted life.tw. (1204) 1183 


32     daly$.tw. (1179) 1184 


33     Health Status Indicators/ (21035) 1185 


34     (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform 1186 
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw. (15680) 1187 
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35     (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form 1188 
six).tw. (1085) 1189 


36     (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform 1190 
twelve or short form twelve).tw. (2653) 1191 


37     (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform 1192 
sixteen or short form sixteen).tw. (20) 1193 


38     (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform 1194 


twenty or short form twenty).tw. (334) 1195 


39     (euroqol or euro qol or eq5d or eq 5d).tw. (3796) 1196 


40     (hye or hyes).tw. (53) 1197 


41     health$ year$ equivalent$.tw. (37) 1198 


42     (health adj3 state adj3 utilit$).tw. (335) 1199 


43     (utilit$ adj3 (health$ or valu$ or weight$ or scor$ or measure$)).tw. (5348) 1200 


44     (hui or hui1 or hui2 or hui3).tw. (884) 1201 


45     disutili$.tw. (214) 1202 


46     rosser.tw. (73) 1203 


47     quality of wellbeing.tw. (6) 1204 


48     quality of well-being.tw. (353) 1205 


49     qwb.tw. (173) 1206 


50     willingness to pay.tw. (2162) 1207 


51     standard gamble$.tw. (673) 1208 


52     time trade off.tw. (741) 1209 


53     time tradeoff.tw. (212) 1210 


54     tto.tw. (585) 1211 


55     (preferen$ weight$ or health state preferen$).tw. (257) 1212 


56     or/27-55 (62401) 1213 


57     26 and 56 (1701) 1214 


58     limit 57 to english language (1615) 1215 


59     limit 58 to ed=20120201-20131204 (277) 1216 


 1217 


Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations <December 03, 1218 
2013> 1219 


Search Strategy: 1220 


-------------------------------------------------------------------------------- 1221 
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1     Dyspepsia/ (0) 1222 


2     (dyspep$ or indigestion$).tw. (702) 1223 


3     (regurg$ or waterbrash$).tw. (1426) 1224 


4     Heartburn/ (0) 1225 


5     heartburn$.tw. (208) 1226 


6     pyros$.tw. (731) 1227 


7     acid exposure.tw. (100) 1228 


8     exp Peptic Ulcer/ (0) 1229 


9     ((peptic$ or gastr$ or duoden$ or stomach$) adj3 ulcer$).tw. (2009) 1230 


10     exp Esophagitis/ (0) 1231 


11     (esophagi$ or oesophagi$).tw. (588) 1232 


12     exp Gastritis/ (0) 1233 


13     (gastrit$ or gastr$ stas$).tw. (665) 1234 


14     exp Gastroesophageal Reflux/ (0) 1235 


15     exp Duodenogastric Reflux/ (0) 1236 


16     (reflux$ or gord or gerd or ger).tw. (2733) 1237 


17     Esophageal Sphincter, Lower/ (0) 1238 


18     lower esophageal sphincter.tw. (129) 1239 


19     lower oesophageal sphincter.tw. (17) 1240 


20     (les or los).tw. (1831) 1241 


21     or/1-20 (9799) 1242 


22     exp Gastrointestinal Neoplasms/ (2) 1243 


23     ((stomach$ or oesoph$ or esoph$ or intestin$ or gastric$) adj3 (cancer$ or carcinoma$ 1244 
or adenocarcinoma$ or neoplasm$ or tumor$ or tumour$ or malign$)).tw. (5670) 1245 


24     ((upper digestive$ or upper gastr$ or upper gi) adj3 (cancer$ or carcinoma$ or 1246 
adenocarcinoma$ or neoplasm$ or tumor$ or tumour$ or malign$)).tw. (103) 1247 


25     or/22-24 (5726) 1248 


26     21 or 25 (14913) 1249 


27     "Value of Life"/ (0) 1250 


28     Quality-Adjusted Life Years/ (0) 1251 


29     quality adjusted life.tw. (574) 1252 


30     (qaly$ or qald$ or qale$ or qtime$).tw. (469) 1253 


31     disability adjusted life.tw. (153) 1254 
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32     daly$.tw. (140) 1255 


33     Health Status Indicators/ (0) 1256 


34     (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform 1257 
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw. (1204) 1258 


35     (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form 1259 
six).tw. (373) 1260 


36     (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform 1261 
twelve or short form twelve).tw. (305) 1262 


37     (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform 1263 
sixteen or short form sixteen).tw. (3) 1264 


38     (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform 1265 
twenty or short form twenty).tw. (11) 1266 


39     (euroqol or euro qol or eq5d or eq 5d).tw. (449) 1267 


40     (hye or hyes).tw. (2) 1268 


41     health$ year$ equivalent$.tw. (2) 1269 


42     (health adj3 state adj3 utilit$).tw. (41) 1270 


43     (utilit$ adj3 (health$ or valu$ or weight$ or scor$ or measure$)).tw. (450) 1271 


44     (hui or hui1 or hui2 or hui3).tw. (82) 1272 


45     disutili$.tw. (22) 1273 


46     rosser.tw. (1) 1274 


47     quality of wellbeing.tw. (2) 1275 


48     quality of well-being.tw. (9) 1276 


49     qwb.tw. (5) 1277 


50     willingness to pay.tw. (234) 1278 


51     standard gamble$.tw. (31) 1279 


52     time trade off.tw. (57) 1280 


53     time tradeoff.tw. (7) 1281 


54     tto.tw. (55) 1282 


55     (preferen$ weight$ or health state preferen$).tw. (23) 1283 


56     or/27-55 (3571) 1284 


57     26 and 56 (64) 1285 


58     limit 57 to english language (60) 1286 


 1287 


Database: Embase <1980 to 2013 Week 48> 1288 
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Search Strategy: 1289 


-------------------------------------------------------------------------------- 1290 


1     dyspepsia/ (24578) 1291 


2     (dyspep$ or indigestion$).tw. (15222) 1292 


3     indigestion/ (1623) 1293 


4     (regurg$ or waterbrash$).tw. (37061) 1294 


5     heartburn/ (9009) 1295 


6     heartburn$.tw. (5633) 1296 


7     pyros$.tw. (7133) 1297 


8     acid exposure.tw. (2969) 1298 


9     exp peptic ulcer/ (99843) 1299 


10     ((peptic$ or gastr$ or duoden$ or stomach$) adj3 ulcer$).tw. (63195) 1300 


11     exp esophagitis/ (23422) 1301 


12     (esophagi$ or oesophagi$).tw. (17107) 1302 


13     exp gastritis/ (50481) 1303 


14     (gastrit$ or gastr$ stas$).tw. (22739) 1304 


15     exp gastroesophageal reflux/ (43044) 1305 


16     exp duodenogastric reflux/ (2508) 1306 


17     laryngopharyngeal reflux/ (814) 1307 


18     (reflux$ or gord or gerd or ger).tw. (59125) 1308 


19     lower esophagus sphincter/ (9546) 1309 


20     lower esophageal sphincter.tw. (4406) 1310 


21     lower oesophageal sphincter.tw. (1121) 1311 


22     (les or los).tw. (40231) 1312 


23     or/1-22 (333773) 1313 


24     gastrointestinal tumor/ (9980) 1314 


25     exp stomach cancer/ (63618) 1315 


26     exp esophagus cancer/ (37040) 1316 


27     exp intestine cancer/ (158216) 1317 


28     ((stomach$ or oesoph$ or esoph$ or intestin$ or gastric$) adj3 (cancer$ or carcinoma$ 1318 
or adenocarcinoma$ or neoplasm$ or tumor$ or tumour$ or malign$)).tw. (124439) 1319 


29     ((upper digestive$ or upper gastr$ or upper gi) adj3 (cancer$ or carcinoma$ or 1320 
adenocarcinoma$ or neoplasm$ or tumor$ or tumour$ or malign$)).tw. (2091) 1321 
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30     or/24-29 (300340) 1322 


31     23 or 30 (605636) 1323 


32     Quality Adjusted Life Year/ (11654) 1324 


33     Short Form 36/ (10749) 1325 


34     Health Status/ (82773) 1326 


35     quality adjusted life.tw. (8411) 1327 


36     (qaly$ or qald$ or qale$ or qtime$).tw. (8313) 1328 


37     disability adjusted life.tw. (1479) 1329 


38     daly$.tw. (1569) 1330 


39     (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform 1331 
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw. (22104) 1332 


40     (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form 1333 


six).tw. (1435) 1334 


41     (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform 1335 
twelve or short form twelve).tw. (3905) 1336 


42     (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform 1337 
sixteen or short form sixteen).tw. (34) 1338 


43     (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform 1339 
twenty or short form twenty).tw. (320) 1340 


44     (euroqol or euro qol or eq5d or eq 5d).tw. (6317) 1341 


45     (hye or hyes).tw. (84) 1342 


46     health$ year$ equivalent$.tw. (43) 1343 


47     (health adj3 state adj3 utilit$).tw. (542) 1344 


48     (utilit$ adj3 (health$ or valu$ or weight$ or scor$ or measure$)).tw. (7535) 1345 


49     (hui or hui1 or hui2 or hui3).tw. (1206) 1346 


50     disutili$.tw. (351) 1347 


51     rosser.tw. (88) 1348 


52     quality of wellbeing.tw. (19) 1349 


53     quality of well-being.tw. (372) 1350 


54     qwb.tw. (192) 1351 


55     willingness to pay.tw. (3188) 1352 


56     standard gamble$.tw. (770) 1353 


57     time trade off.tw. (978) 1354 


58     time tradeoff.tw. (224) 1355 
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59     tto.tw. (846) 1356 


60     (preferen$ weight$ or health state preferen$).tw. (371) 1357 


61     or/32-60 (133769) 1358 


62     31 and 61 (3878) 1359 


63     limit 62 to embase (3493) 1360 


64     limit 63 to (conference abstract or conference paper) (758) 1361 


65     63 not 64 (2735) 1362 


66     limit 65 to english language (2606) 1363 


67     limit 66 to em=201201-201348 (522) 1364 


 1365 


Database: Cochrane Library 1366 


Search Name: ICG - Dyspepsia - Health Economics - Update Search 04 Dec 2013 1367 


Date Run: 04/12/13 09:55:25.811 1368 


Description: 04 Dec 2013 1369 


ID Search Hits 1370 


#1 MeSH descriptor: [Dyspepsia] this term only 867 1371 


#2 dyspep* or indigestion*:ti,ab,kw  2360 1372 


#3 regurg* or waterbrash*:ti,ab,kw  875 1373 


#4 MeSH descriptor: [Heartburn] this term only 267 1374 


#5 heartburn*:ti,ab,kw  982 1375 


#6 pyros*:ti,ab,kw  93 1376 


#7 acid exposure*:ti,ab,kw  1355 1377 


#8 MeSH descriptor: [Peptic Ulcer] explode all trees 3601 1378 


#9 (peptic* or gastr* or duoden* or stomach*) near ulcer*:ti,ab,kw  6634 1379 


#10 MeSH descriptor: [Esophagitis] explode all trees 608 1380 


#11 esophagi* or oesophagi*:ti,ab,kw  1356 1381 


#12 MeSH descriptor: [Gastritis] explode all trees 514 1382 


#13 gastrit* or gastr* stas*:ti,ab,kw  1355 1383 


#14 MeSH descriptor: [Gastroesophageal Reflux] explode all trees 1387 1384 


#15 MeSH descriptor: [Duodenogastric Reflux] explode all trees 52 1385 


#16 reflux* or gord or gerd or ger:ti,ab,kw  3438 1386 


#17 MeSH descriptor: [Esophageal Sphincter, Lower] this term only 35 1387 
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#18 lower esophageal sphincter:ti,ab,kw  504 1388 


#19 lower oesophageal sphincter:ti,ab,kw  504 1389 


#20 les or los:ti,ab,kw  2050 1390 


#21 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 1391 


or #15 or #16 or #17 or #18 or #19 or #20  16791 1392 


#22 MeSH descriptor: [Gastrointestinal Neoplasms] explode all trees 7424 1393 


#23 (stomach* or oesoph* or esoph* or intestin* or gastric*) near (cancer* or carcinoma* 1394 
or adenocarcinoma* or neoplasm* or tumor* or tumour* or malign*):ti,ab,kw 1395 
 4435 1396 


#24 (upper digestive* or upper gastr* or upper gi) near (cancer* or carcinoma* or 1397 
adenocarcinoma* or neoplasm* or tumor* or tumour* or malign*):ti,ab,kw  115 1398 


#25 #22 or #23 or #24  9400 1399 


#26 #21 or #25 from 2012 to 2013 1078 1400 


 1401 


PubMed Search 1402 


#7 Search (#5 and #6) 178 


#8 Search publisher [sb] 444846 


#6 
Search ("2013/12/02"[Date - Publication] : "3000"[Date - 
Publication]) 13997 


#5 Search (#1 or #4) 427055 


#4 Search (#2 and #3) 67921 


#1 


Search (dyspep* or indigestion or regurg* or waterbrash 
or heartburn or pyros* or â€œacid exposureâ€• or 


esophagi* or oesophagi* or gastrit* or gastr* or stas* or 
reflux* or gord or gerd or ger or â€œlower esophageal 
sphincterâ€• or les or los[Title/Abstract]) 402629 


#3 Search ulcer*[Title/Abstract] 157670 


#2 
Search (peptic* or gastr* or duoden* or 
stomach[Title/Abstract]) 380100 


 1403 


HEED 1404 


1 dyspep* or indigestion* or regurg* or waterbrash or heartburn or  pyros* or gastrit* or acid* 1405 


or gastr* or stas* or reflux* or gord or gerd or ger or les or los  1406 


AND 1407 


2 qaly* or qald* or qale* or qtime* or quality or valu* or weight* or scor* or measure 1408 


 1409 
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 1410 


Notes: 1411 


PubMed – only limited by date, adding the publisher limit retrieved too many results (not 1412 
necessarily recent). 1413 


HEED – Line 1: Exported new articles (2012 – 2013). Lines 1 AND 2: exported records from 1414 
2012 – 2013 1415 


 1416 


Health economics filters 1417 


The MEDLINE economic evaluations and quality of life search filters are presented below. 1418 
They were translated for use in the MEDLINE In-Process and Embase databases. 1419 


Specific economic evaluations filter 1420 


1 "Value of Life"/ (5218) 1421 


2 Quality-Adjusted Life Years/ (5682) 1422 


3 quality adjusted life.tw. (4551) 1423 


4 (qaly$ or qald$ or qale$ or qtime$).tw. (3807) 1424 


5 disability adjusted life.tw. (870) 1425 


6 daly$.tw. (882) 1426 


7 Health Status Indicators/ (17920) 1427 


8 (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform 1428 
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw. 1429 
(12459) 1430 


9. (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short 1431 
form six).tw. (898) 1432 


10  (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform 1433 
twelve or short form twelve).tw. (1936) 1434 


11  (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform 1435 


sixteen or short form sixteen).tw. (18) 1436 


12  (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform 1437 
twenty or short form twenty).tw. (308) 1438 


13  (euroqol or euro qol or eq5d or eq 5d).tw. (2690) 1439 


14  (hye or hyes).tw. (52) 1440 


15 health$ year$ equivalent$.tw. (36) 1441 


16  (health adj3 state adj3 utilit$).tw. (232) 1442 


17  (utilit$ adj3 (health$ or valu$ or weight$ or scor$ or measure$)).tw. (4170) 1443 


18  (hui or hui1 or hui2 or hui3).tw. (698) 1444 
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19 disutili$.tw. (168) 1445 


20 rosser.tw. (72) 1446 


21 quality of wellbeing.tw. (5) 1447 


22 quality of well-being.tw. (297) 1448 


23 qwb.tw. (150) 1449 


24 willingness to pay.tw. (1659) 1450 


25 standard gamble$.tw. (578) 1451 


26 time trade off.tw. (600) 1452 


27 time tradeoff.tw. (190) 1453 


28 tto.tw. (456) 1454 


29  (preferen$ weight$ or health state preferen$).tw. (209) 1455 


30 Or/1-29 1456 


Economic evaluations 1457 


1 Economics/  1458 


2 exp "Costs and Cost Analysis"/  1459 


3 Economics, Dental/  1460 


4 exp Economics, Hospital/  1461 


5 exp Economics, Medical/  1462 


6 Economics, Nursing/  1463 


7 Economics, Pharmaceutical/  1464 


8 Budgets/  1465 


9 exp Models, Economic/  1466 


10 Markov Chains/  1467 


11 Monte Carlo Method/  1468 


12 Decision Trees/  1469 


13 econom$.tw.  1470 


14 cba.tw.  1471 


15 cea.tw.  1472 


16 cua.tw.  1473 


17 markov$.tw.  1474 


18 (monte adj carlo).tw.  1475 


19 (decision adj2 (tree$ or analys$)).tw.  1476 







Dyspepsia and gastro-oesophageal reflux disease 
Review potocols_searches_summary of modified GRADE  


 


National Institute for Health and Care Excellence 2014. 
75 
 


20 (cost or costs or costing$ or costly or costed).tw.  1477 


21 (price$ or pricing$).tw.  1478 


22 budget$.tw.  1479 


23 expenditure$.tw.  1480 


24 (value adj2 (money or monetary)).tw.  1481 


25 (pharmacoeconomic$ or (pharmaco adj economic$)).tw.  1482 


26 or/1-25 1483 


Quality of life 1484 


1 "Value of Life"/ 1485 


2  Quality-Adjusted Life Years/  1486 


3 quality adjusted life.tw.  1487 


4 (qaly$ or qald$ or qale$ or qtime$).tw.  1488 


5  disability adjusted life.tw.  1489 


6  daly$.tw.  1490 


7 Health Status Indicators/  1491 


8 (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform 1492 
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw. 1493 


9  (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short 1494 
form six).tw.  1495 


10  (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform 1496 
twelve or short form twelve).tw.  1497 


11 (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform 1498 
sixteen or short form sixteen).tw.  1499 


12  (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform 1500 
twenty or short form twenty).tw. 1501 


13 (euroqol or euro qol or eq5d or eq 5d).tw. 1502 


14  (hye or hyes).tw.   1503 


15 health$ year$ equivalent$.tw. 1504 


16 (health adj3 state adj3 utilit$).tw.  1505 


17 (utilit$ adj3 (health$ or valu$ or weight$ or scor$ or measure$)).tw.  1506 


18 (hui or hui1 or hui2 or hui3).tw.  1507 


19 disutili$.tw.  1508 


20 rosser.tw.  1509 


21 quality of wellbeing.tw.  1510 
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22 quality of well-being.tw. 1511 


23  qwb.tw.  1512 


24 willingness to pay.tw.  1513 


25 standard gamble$.tw. 1514 


26 time trade off.tw.  1515 


27 time tradeoff.tw. 1516 


28 tto.tw.  1517 


29  (preferen$ weight$ or health state preferen$).tw. 1518 


30 or/1-30 1519 


 1520 


C.3 Summary of the modified GRADE approach 1521 


For the review questions [2014 update]: 1522 


Review question 1: When should (and with what indications) patients with uninvestigated 1523 
dyspepsia be referred for endoscopy for further investigation and review of treatment plan? 1524 


Review question 2: Which risk factors indicate endoscopy in order to exclude Barrett's 1525 
oesophagus? 1526 


Review question 3: Which patient characteristics/clinical indicators/criteria indicate referral of 1527 
a patient with dyspepsia, heartburn, or confirmed GORD managed in primary care to a 1528 
consultant led medical or surgical service (specialist services)? 1529 


For the above three review questions [2014 update], a modified-GRADE approach was used 1530 
for critical appraisal and evidence synthesis to aid decision making. The criteria used in the 1531 
modified-GRADE approach were adapted from the Hayden et al. (2006) QUIPS checklist for 1532 
prognostic study (link for the Guideline Manual 2012). 1533 


The methodology of the modified-GRADE approach was as follow: 1534 


Quality appraisal using modified-GRADE approach 1535 


The Grading of Recommendations Assessment, Development and Evaluation (GRADE) is a 1536 
common, sensible and transparent approach to grading quality of evidence which was 1537 
developed by experts internationally. Over 70 international guidance developing 1538 


organisations have endorsed the use of GRADE, including NICE, SIGN, NHS Quality 1539 
Improvement Scotland, Cochrane Collaboration, WHO, BMJ Clinical Evidence, Agency for 1540 
Healthcare Research and Quality (AHRQ) and many others.  1541 


GRADE was originally developed for grading quality of intervention and diagnostic accuracy 1542 
study only. However, for the purpose of this particular review question on risk factors, the 1543 
GRADE criteria were modified and adapted by using the Hayden et al. (2006) checklist for 1544 


prognostic study (NICE Guideline Manual, 2012). The modified-GRADE criteria were used to 1545 
appraise the quality of individual studies, as well as the quality of individual risk factors 1546 
across different studies. The rationales for downgrading the evidence based on the five 1547 


modified-GRADE criteria were explicitly reported using 'footnote' for each modified-GRADE 1548 
profile.  1549 
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Summary of the modified-GRADE approach: 1550 


Section 1: Outcome vs individual study, and meta-analysis 1551 


In GRADE approach for intervention question, the quality of evidence on each outcome is 1552 
assessed according to the impact of the risk of bias from the study to that particular outcome. 1553 


If there is more than one study that reported such outcome, the overall judgement of the 1554 
quality for that outcome across different studies will be made. 1555 


This is because in the same intervention study (e.g. RCT), there may be different levels or 1556 


magnitude of the impact of the risk of bias on different outcomes measured in the same 1557 
study. For example, in a single-blinded RCT (assessor-blinded only) on antibiotics for 1558 
infected wound, the risk of bias for patient-reported pain of the wound (outcome 1) would be 1559 


different compared to bacteria eradication rate (based on histology) (outcome 2) due to the 1560 
single-blinded design of the study. 1561 


In prognostic study (or clinical prediction model), these varying degrees of risk of bias in a 1562 
study do not apply same as in an intervention study. This is because in a multivariate 1563 


regression model (MRM), the sources of the risk of bias commonly came from how the data 1564 
of the individual risk factors or predictors was collected as a whole in a study, and what kinds 1565 
of adjustment were made in the MRM regarding baseline confounders and covariates. 1566 


Hence, the risk of bias in a study would have impacted the MRM as whole (i.e. all risk factors 1567 
or predictors entered in the MRM equally). Therefore, the quality of an individual study would 1568 


apply across to all risk factors or predictors in that particular individual study. 1569 


Due to the varying methods used in different studies (e.g. different multivariate regression 1570 
models in different studies used different dependent variables as risk factors or predictors, 1571 
used different covariates, adjusted for different confounding factors), in other words, there 1572 


are no two exactly identical multivariate regression models that could be pooled in its 1573 
entirety. The only approach to conduct meta-analysis is to obtain IPD data from each study 1574 
and then re-run a single MRM using all the IPD data from all included studies. This would be 1575 


outside the development timeframe of this guideline. 1576 


Therefore, no meta-analysis was conducted to combine individual risk factors or predictors 1577 
across different MRMs in different studies. Nevertheless, if there are more than one included 1578 


studies for a particular risk factor or predictor, the evidence would be presented based on 1579 
individual risk factors or predictors across different studies to aid discussion and decision 1580 
making. Otherwise, the evidence would be presented as individual studies. 1581 


Section 2: Criteria and downgrading 1582 


There are four quality categories in GRADE, namely 'High', 'Moderate', 'Low' and 'Very low'. 1583 
For prognostic study (or clinical prediction model), case control or cross-sectional study was 1584 
considered as appropriate study designs and hence under the modified-GRADE approach, 1585 


these two study designs would start from 'High' quality (or high 'confidence' in the effect 1586 
estimates). Then the evidence would be downgraded based on the following modified 1587 
framework: 1588 


 1589 


GRADE 
criteria 


Hayden (2006) QUIPS criteria, plus other 
statistical rules 


Downgrading 


Risk of bias 1) Prospective study.                                                                                      
2) Important potential confounders are appropriately 


accounted for, limiting potential bias with respect 
to the prognostic factor of interest.*                                                                        


 
Note*: To adjust potential confounders that are not 


Downgrade 1 level if 
either (1) or (2) or both 
were not satisfied 
 
If there are more than 
one included studies, 
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part of the independent variables (risk factors) being 
studied. 
 


downgrade 1 level if 
either (1) or (2) or both 
were not satisfied in 
>50% of the included 
studies. 
 


Indirectness 1) The study sample represents the population of 
interest with regard to key characteristics, 
sufficient to limit potential bias to the results.                                                                                      


2) The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias.                                                                                                                           


3) The outcome of interest is adequately measured 
in study participants, sufficient to limit potential 
bias. 
 


i) Downgrade 1 level if 
either (1) or (2) or (3) 
were not satisfied. 
 
ii) Downgrade 2 levels if 
more than 2 criteria were 
not satisfied. 
 
If there are more than 
one included studies, 
downgrade 1 level if 
>50% of the included 
studies been downgraded 
due to i). 
 
If there are more than 
one included studies, 
downgrade 2 levels if 
>50% of the included 
studies been downgraded 
due to ii). 
 
 


Inconsistency 1) Same direction of effect estimates across all 
different studies.               


2) Overlaps of 95%CI. 


Downgrade 1 level if 
either (1) or (2) or both 
were not satisfied. 
 
Note: this criterion is not 
applicable to single study. 


Imprecision The statistical analysis is appropriate for the design of 
the study, limiting potential for the presentation of 
invalid results (i.e. multivariate analysis - logistic 
regression model):                                                                                                                                                                                                      
1) Model diagnostics: Assumption of normality (1a); 


Multicollinearity (1b); Goodness-of-fit (1c).                                        
2) Reproducibility (validation) . 


 


i) Downgrade 1 level if 
either (1) or (2) was not 
satisfied. 
 
ii) Downgrade 2 levels if 
both (1) and (2) were not 
satisfied. 
 
If there are more than 
one included studies, 
downgrade 2 levels if 
>50% of the included 
studies been downgraded 
due to i) or ii). 
 


Other 
considerations 


1) Loss to follow-up is unrelated to key 
characteristics (that is, the study data adequately 
represent the sample), sufficient to limit potential 
bias. 
 


Downgrade 1 level if (1) 
was not satisfied. 
 
If there are more than 
one included studies, 
downgrade 1 level if 
>50% of the included 
studies been 
downgraded. 
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For the quality appraisal for individual studies for review question 2, please see below. For 1590 
the full modified-GRADE profiles, please also see appendix F.  1591 


[Note: For review question 1, since only 2 studies were included and hence the 2 individual 1592 
studies were discussed in the Full guideline chapter; for review question 3, no study 1593 
identified that met the inclusion criteria]. 1594 


Table below shows review question 2: Quality appraisal of individual studies – Modified 1595 
GRADE – Criteria adapted from the Hayden et al (2006) checklist. 1596 


 1597 
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•Prospective (1)                                                                                        
•Important potential confounders are appropriately 
accounted for, limiting potential bias with respect to the 
prognostic factor of interest. (2)*                                                                       
Note*: To adjust potential confounders that are not part 
of the independent variables (risk factors) being studied. 


•The study sample represents the population of interest 
with regard to key characteristics, sufficient to limit 
potential bias to the results. (1)                                                                                      
•The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias. (2)                                                                                                                                  
•The outcome of interest is adequately measured in 
study participants, sufficient to limit potential bias. (3) 


•Same direction of effect estimates 
across different studies. (1)                                             
•Overlaps of 95%CI (2) 


The statistical analysis is appropriate for 
the design of the study, limiting potential 
for the presentation of invalid results (i.e. 
multivariate analysis - logistic regression 
model):                                                                                                                                                                                                     
•Model diagnostics: Assumption of 
normality (1a); Multicollinearity (1b); 
Goodness-of-fit (1c).                                          
•Reproducibility (validation) (2) 


•Loss to follow-up is unrelated 
to key characteristics (that is, 
the study data adequately 
represent the sample), 
sufficient to limit potential bias. 
(1) 


  


 


Risk of bias (Study design limitations) Indirectness Inconsistency Imprecision Other considerations Overall quality 


Abrams (2008) (1): NO, (2): unable to adjust obesity, GORD, H.pylori All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Ford (2005) (1): NO, (2): unable to adjust BMI, smoking, alcohol All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Johansson (2007) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Voutilainen (2000) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Jonaitis (2011) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Omer (2012) (1): NO, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Lam (2008) (1): NO, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Menon (2011) (1): NO, (2): unable to adjust BMI, GORD, H.pylori, etc. All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Thrift (2012)** (1): NO, (2): Unclear All Yes N/A for single study (1b-1c): YES, (2): YES YES Moderate 


Khoury (2012) (1): NO, (2): unable to adjust age, H.pylori, etc. All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Nelsen (2012) (1): YES, (2): Some adjusted for BMI but not others All Yes N/A for single study (1a-1c): NO, (2): NO YES Low 


Rubenstein (2010) (1): NO, (2): YES = adj age, gender, indication All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Bu (2006) (1): YES, (2): YES = adj age & gender All Yes N/A for single study (1a-1c): NO, (2): NO YES Low 


Conio (2002) (1): YES, (2): YES = adj centre, gender, age All Yes N/A for single study (1a-1c): NO, (2): NO YES Low 


Fan (2009) (1): NO, (2): YES = adj GORD symptoms All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Thrift (2003) (1): NO, (2): YES = adj age, sex, smoking, alcohol All Yes N/A for single study (1a-1c): NO, (2): NO Yes Very low 


              


Campos (2001) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Eloubeidi (2001) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Gerson (2001) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Gerson (2007) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Koek (2008) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Lieberman (1997) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


              


Wang (2008) (1): NO, (2): controlled for potential confounding var All Yes N/A for single study (1b-1c): YES, (2): NO YES Low 


              


De Mas (1999) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


Nandurkar (1997) (1): YES, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


              


Dietz (2006) (1): YES, (2): Unclear (1): NO = only included >40 yrs, (2-3): YES N/A for single study (1a-1c): NO, (2): NO YES Very low 


              


Gatenby (2008) (1): NO, (2): Unclear All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 


              


Romero (2002) (1): YES, (2): YES = adj age, gender, obesity, etc. All Yes N/A for single study (1a-1c): NO, (2): NO YES Low 


              


Thompson (2009) (1): YES, (2): YES = adj gender, age, ethnicity, BMI, etc. All Yes N/A for single study (1a-1c): NO, (2): NO YES Low 


              


Jacobson (2011) (1): NO, (2): YES = adj GORD, age, BMI, alcohol, etc. (1): NO = only female nurses N/A for single study (1a-1c): NO, (2): NO YES Very low 


              


Stein (2005) (1): NO, (2): unable to adjust confounders for weight (1): NO = only male N/A for single study (1a-1c): NO, (2): NO YES Very low 


              


Dickman (2005) (1): YES, (2): unable to adjust GORD symptoms, etc. All Yes N/A for single study (1a-1c): NO, (2): NO YES Very low 
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Appendix D: Evidence Tables [update 2014] 1 


D.5 Question 5 2 


D.5.1 Evidence tables for first-line H pylori eradication 3 


 4 


Bibliographic 
reference (Ref ID) Abbas SZ et al, 2003 Abbas SZ et al, 2003 


Study type  Randomised controlled trial 


Number  85 


Characteristics of 
patients 


Mean age (yr): 59 


Number of males: 70 


Inclusion criteria: Patients positive for H pylori with a previously documented duodenal ulcer 


Exclusion criteria: Patients under 18 or over 80 years of age, patients who had previous H pylori eradication therapy, patients who 
needed to continue receiving drugs that may interact with the study drugs e.g. warfarin, carbamazepine and lithium, patients with 
hypersensitivity to the study drugs, pregnant and breast-feeding mothers, patients with mental impairment who could not comply or 


consent 


Dyspeptic condition types(s): Previously documented duodenal ulcer 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Lead-out treatment; None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Triple (ome/cla/met) 


N=41 


Triple (ome/cla/tin) 


N=44 


p 


Mean age, yr (SD) 57 (10.9) 61.7 (11.3) 0.052 


Sex: males/females 31/10  39/5 N/R 
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Bibliographic 
reference (Ref ID) Abbas SZ et al, 2003 Abbas SZ et al, 2003 


Intervention Regimen: Triple (ome/cla/met) 


Dose and timing: 7 days; ome (20 mg b.i.d) / cla (250 mg b.i.d) / met (400 mg b.i.d) 


Route: Oral 


Comparator Regimen: Triple (ome/cla/tin) 


Dose and timing: 7 days; ome (20 mg b.i.d) / cla (250 mg b.i.d) / tin (500 mg b.i.d)  


Route: Oral 


Length of follow up Follow-up occurred 8 weeks following treatment 


Location UK 


Outcomes measures 
and effect sizes 


 


 Triple 
(ome/cla/met) 


 Triple 
(ome/cla/tin) 


  


 N k Mean 
% 


95% CI N k Mean 
% 


95% CI p 


Eradication 
rate ITT 


41 3
6 


87.8 77.8 to 
97.8 


4
4 


4
4 


100 93.4 to 
100 


0.02
3 


Adverse 
events 
(diarrhoea/lo


ose stools) 


41 8 19.5 N/R 4
4 


2 45.5 N/R N/R 


 


Source of funding Astra pharmaceuticals 


Comments Compliance was assessed but not reported as all subjects were considered compliant by the authors 


Bibliographic 
reference (Ref ID) Antos D et al, 2006 


Study type  Randomised controlled trial 


Location Germany 


Number  61 


Characteristics of Mean age (yr): 51 
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Bibliographic 
reference (Ref ID) Abbas SZ et al, 2003 Abbas SZ et al, 2003 


patients Number of males: 30 


Inclusion criteria: H pylori positive (culture and histology), 18-80yrs, recommended for treatment based on Maastricht Consensus 
Report 


Exclusion criteria: Intolerance to study drugs, contradiction to biopsy taking, complicated peptic ulcer (bleeding, perforation, or 
stenosis), regular NSAIDs, antibiotics of bismuth within 4 weeks of study entry. History of gastrectomy or proximal selective  


vagomtomy, malignant disease or severe concomitant disease. 


Dyspeptic condition types(s): Active peptic ulcer, erosive gastritis and or duodentisis, functional dyspepsia 


Previous antibiotics: Reported mixed 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics:  


 Triple 
(eso/amo/lev)  


N=30 


Triple 
(eso/amo/cla) 


N=31 


p 


Median  age, yr (range) 49 (21-70) 53 (18-79) N/R 


Sex male/female 13/17 17/14 N/R 


Peptic ulcer 9 12 N/R 


Erosive gastritis/or 
duodenitis 


10 13 N/R 


Functional dyspepsia 11 6 N/R 


NSAID use  5 12 N/R 


Number with previous 
treatment failures: 


1 failure 


2 or more 


 


 


2 (6.7%) 


9 (30%) 


 


 


1 (3.2%) 


6 (19.4%) 


 


N/R 


Mteronidazole sensitive 14 22 N/R 
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Bibliographic 
reference (Ref ID) Abbas SZ et al, 2003 Abbas SZ et al, 2003 


Metronidazole resistant 16 9 N/R 


Clarithromycin sensitive 25 30 N/R 


Clarithromycin resistant 5 1 N/R 


Amoxicillin sensitive 30 31 N/R 


Levofloxacin sensitive 29 30 N/R 


Levofloxacin resistant 1 1 N/R 
 


Intervention Regimen: Triple  (eso/amo/lev) 


Dose and timing: 7 days; eso (40 mg b.i.d.) / amo (1000 mg b.i.d.) / lev (500 mg b.i.d.) 


Route: Oral 


Comparator Regimen: Triple (eso/amo/cla) 


Dose and timing: 7 days; eso (20 mg b.i.d.) / amo (1000 mg b.i.d.) / cla (500 mg b.i.d.) 


Route: Oral 


Length of follow up Follow-up occurred  6 weeks following treatment 


Outcomes measures 
and effect sizes 


 


 Triple 


(eso/amo/lev)  


 


 Triple 


(eso/amo/cla) 


 


 N k mean/
% 


95% CI N k mean/
% 


95% CI p 


Eradication 
rate ITT 


3
0 


2
6 


86.7 68-96 3
1 


2
6 


83.9 66-93 0.65 


Eradication 
rate PP 


2
8 


2
6 


92.9 76-99 3
1 


2
6 


83.9 66-93 0.22 


Adverse 
events 


(dermatitis) 


3
0 


2 6.7 N/R 3
1 


0 0 N/R N/R 


Adverse 3 9 30% N/R 3 1 32.2 N/R N/R 
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Bibliographic 
reference (Ref ID) Abbas SZ et al, 2003 Abbas SZ et al, 2003 


events 
(diarrhoea/loo


se stools) 


0 1 0 


 


Source of funding Not reported 


Comments Compliance was assessed but not reported as all subjects were considered compliant by the authors. 18 of the randomised 
participants had had a previous eradication attempt (15 had had at least two attempts)  


 5 


Bibliographic 
reference (Ref ID) Arkkila PET et al, 2005 


Study type  Randomised controlled trial 


Location Finland 


Number 115 


Characteristics of 
patients 


Mean age (yr): 52.7 


Number of males: 72 


Inclusion criteria: Patients of both sexes between 18 and 85 years old, endoscopically proven duodenal or gastric ulcer, H pylori 
positive by urease test and histological evaluation, capable of communicating with the investigator, reliable at taking oral medication 
and remaining compliant for the duration of treatment and assessment, fertile females had to use contraception during the study. 


Use of NSAIDS or ASA was not an exclusion criteria 


Exclusion criteria: Patients who needed urgent surgery, such as for severe pyloric stenosis or continuous bleeding, or who had 
undergone partial gastrectomy were excluded, as were patients suffering from any other major disease that would have an impac t 
on life expectancy during the study period or having any condition associated with poor patient compliance. Pregnant and lactating 
women and patients with known hypersensitivity or any drug reaction to any agent structurally related to the compounds 


investigated were also excluded 


Dyspeptic condition types(s): Peptic ulcer 


Previous antibiotics: Reported mixed 


Lead-in treatment: None 


Concomitant treatment: None 


Lead-out treatment: None 
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Bibliographic 
reference (Ref ID) Arkkila PET et al, 2005 


Baseline clinical patient characteristics: 


 Mono (lan) N=30 Dual (lan/amo) N=30 Triple 
(lan/amo/cla) 


N=27 


Quad 
(bis/lan/met/tet) 


N=28 


p 


Age, mean yr ± SD  53.4  ± 10.3 52.0 ± 11.4 52.0 ± 11.2 53.4  ± 8.3 N/S 


Sex: males/females 17/13  21/9  19/8  15/13  N/S 


Smokers  14 15 18 12 N/S 


Use of alcohol  24 24 18 22 N/S 


Previous peptic ulcer 9 10 14 15 N/S 


Gastric/duodenal/bot
h 


0/8/1 1/9/0 4/9/1 3/11/1 N/S 


Metronidazole 


resistant 


12 9 5 8 N/R 


 


Intervention Regimen: Quad (bis/lan/met/tet) 


Dose and timing: 14 days; bis (120 mg q.i.d) / lan (30 mg b.i.d) / met (200 mg t.i.d) / tet (500 mg q.i.d) 


Route: Oral 


Comparator Regimen: Mono (lan) 


Dose and timing: 14 days; lan (30 mg b.i.d) plus placebo t.i.d days 1-14 and placebo (x2) q.i.d days 1-14 


Route: Oral 


 


Regimen: Dual (lan/amo)  


Dose and timing: 14 days; lan (30 mg b.i.d) / amo (500 mg q.i.d) plus placebo t.i.d and q.i.d days 1-14 


Route: Oral 


 


Regimen: Triple (lan/amo/cla)  


Dose and timing: 14 days; lan (30 mg b.i.d) / amo (500 mg q.i.d) / cla (250 mg t.i.d) plus placebo q.i.d days 1-14 


Route: Oral 
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Bibliographic 
reference (Ref ID) Arkkila PET et al, 2005 


Length of follow up All groups were followed up for a maximum of 52 weeks 


Outcomes measures 
and effect sizes 


 


 Eradication  rate 
ITT 


P 
(compare
d to mono 


(lan)) 


Eradication rate 
PP 


P 
(compare
d to mono 


(lan)) 


 N, K, % (95% CI)   N, K, % (95% CI)   


Mono (lan) 29, 0, 0 (0-12) - 29, 0, 0 (0-12) - 


Dual (lan/amo) 29, 5, 83 (64-94) 0.01 27, 22, 81 (62-94) 0.01 


Triple 
(lan/amo/cla) 


27, 27, 100 (87-
100) 


0.01 27, 27, 100 (87-
100) 


0.01 


Quad 
(bis/lan/met/tet) 


27, 25, 93 (76-99) 0.01 27, 25, 93 (76-99) 0.01 


 


Source of funding Drugs for the study were provided by the Orion Pharma and Yamanouchi Pharna pharmacuetical companies 


Comments Patients took placebos to match active group comparators to ensure blinding as needed.  Mixed population was 9 out of the 115  
patients included in the study; adverse events are reported but arms of data have been pooled so are not available for analysis 
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Bibliographic 
reference (Ref ID) 


Basu PP et al, 2011 


Study type  Randomised controlled trial 


Location USA 


Number 270 


Characteristics of 
patients 


Mean age (yr): 37 


Number of males: 156 


Inclusion criteria: H pylori induced gastritis      


Exclusion criteria: Partial gastorectomy, gastric malignancy, active bleeding <20 years, pregnancy, prior H pylori infection/treatment, 
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Bibliographic 
reference (Ref ID) 


Basu PP et al, 2011 


recent C. difficile infection, current use of PPI, H2RA, antacid, anticoagulant, misoprostol, recent use of antibiotics (6 weeks) or 


allergy to study medication  


Dyspeptic condition types(s): Dyspeptic symptoms (gastritis, peptic ulcer, gastric erosion) 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Quad (7) 


(ome/dox/lev/ni
t)  


n=90 


Quad (10) 


(ome/dox/lev/n
it)  


 n=90 


Triple 


(lan/amo/cl
a) 


n= 90 


p 


Mean age, yr 
(range) 


37 (26-58) 36 (22-48) 37(28-52) N/S 


Sex: male/female 52/38 51/39 53/37 N/S 


Peptic ulcer 12 12 11 N/S 


Gastric erosion 23 22 23 N/S 


Regular gastritis 28 26 23 N/S 


Nodular gastritis 5 10 12 N/S 


Gastritis without 
intestinal 


metaplasia 


22 22 22 N/S 


Gastritis with 
intestinal 


metaplasia 


34 32 33 N/S 


 


Intervention Regimen: Triple (lan/amo/cla) 


Dose and timing: 10 days; lan (30 mg b.i.d.)  / amo (1000 mg b.i.d.)  / cla (500 mg b.i.d.)  


Route: Oral 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
9 
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Basu PP et al, 2011 


Comparator Regimen: Quad (ome/dox/lev/nit) 


Dose and timing: 10 days; ome (40 mg m.a.n.e.)  / dox (100 mg m.a.n.e.)  / lev (250 mg m.a.n.e.)  / nit (500 mg b.i.d.) 


Route: Oral 


 


Regimen: Quad (ome/dox/lev/nit) 


Dose and timing: 7 days; ome (40 mg m.a.n.e.)  / dox (100 mg m.a.n.e.)  / lev (250 mg m.a.n.e.)  / nit (500 mg b.i.d.)  


Route: Oral 


Length of follow up Follow-up occurred 4 weeks following treatment. 


Outcomes measures 
and effect sizes 


 


 Quad (7) 


(ome/dox/lev/nit)  


  


Quad (10) 


(ome/dox/lev/nit)  


 


Triple 
(lan/am/cla) 


 


 N k X 


% 


95
% 


CI 


N k X 


% 


95% 
CI 


N k X 


% 


95
% 


CI 


p 


Eradicati
on rate 


ITT 


90 81 9
0 


N/R 90 80 8
9 


N/R 9
0 


6
6 


7
3 


N/R 0.0003 


Eradicati
on rate 


PP 


86 81 9


4 


N/R 86 80 9


3 


N/R 8


5 


6


6 


8


8 


N/R 0.0003


5 


Adheren
ce to 
medicati


on 


90 87 9
7 


N/R 90 85 9
4 


N/R 9
0 


8
5 


9
4 


N/R N/R 


 


Source of funding Not reported 


Comments Adverse events are reported but arms of data have been pooled so are not available for analysis  
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Bibliographic 
reference (Ref ID) 


Bayerdorffer E et al, 1999 


Study type  Multicentre randomised controlled trial 


Location Germany 


Number 75 


Characteristics of 
patients 


Mean age (yr): not reported for relevant population  


Number of males: not reported for relevant population 


Inclusion criteria: >18 years, active duodenal ulcer (at least 5mm in diameter), no more than one previous eradication attempt 


Exclusion criteria: Concurrent gastric, prepyloric ulcers or current complications of duodenal ulcer disease (pyloric stenosis, 
bleeding, perforation), treatment with H2RAs, antacids or PPI within 3 days of 13C UBT. History of gastric surgery, pregnancy , 
contradictions to study drugs, treatment with amo, met or bis within 1 month prior to entry, regular NSAID, severe concurrent 


disease and suspected/confirmed malignancy.   


Dyspeptic condition types(s): duodenal ulcer     


Previous antibiotics: Reported mixed 


Lead-in treatment: None 


Lead-out treatment; None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


Patient characteristics were not reported for the German cohort of participants specifically  


Intervention Regimen: Triple (ome/amo/met) 


Dose and timing: 7 days; ome (20 mg b.i.d.)  / amo (1000 mg b.i.d.)  / met (800 mg b.i.d.) 


Route: Oral 


Comparator Regimen: Triple  dose x 3 (ome/amo/met) 


Dose and timing: 7 days; ome (40 mg) / amo (500 mg t.d.s.)   / met (400 mg t.d.s.) 


Route: Oral 


Length of follow up Follow-up occurred 4 weeks following treatment 


Outcomes measures 
and effect sizes 


 


 Triple 


(ome/amo/met)  


 Triple t.d.s. 


(ome/amo/met) 
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Bibliographic 
reference (Ref ID) 


Bayerdorffer E et al, 1999 


 


 N k mean/
% 


95% CI N k mean/
% 


95% CI p 


Eradication 
rate ITT 


3
8 


3
2 


84 69-94 3
5 


2
9 


83 66-93 N/R 


Eradication 
rate PP 


3
5 


3
2 


91 77-98 2
6 


2
3 


88 70-98 N/R 


 


Source of funding Astra Hassle Sweden 


Comments Also included data from Hungary and Czech republic, demographic data was not split by geographical regions. 3% off the study 
population had had previous eradication attempt.  Helisal screening plus by either/both 13C UBT and histopathological assessment.
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Bibliographic 
reference (Ref ID) 


Chiba N et al, 1996 


Study type  Randomised controlled trial 


Location Canada 


Number 65 


Characteristics of 
patients 


Mean age (yr): 56 


Number of males: 35 


Inclusion criteria: 18-80yr, no previous eradication attempt, no prior gastric resection, no antibiotics in preceding month, not 
pregnant/lactating, adequate contraception were appropriate  


Exclusion criteria: No previous eradication attempt, no prior gastric resection, no antibiotics in preceding month, not 
pregnant/lactating, adequate contraception were appropriate   


Dyspeptic condition types(s): Inactive peptic ulcer disease (duodenal ulcer, gastric ulcer), non-ulcer dyspepsia    


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Lead-out treatment: None 
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Bibliographic 
reference (Ref ID) 


Chiba N et al, 1996 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Dual 


(ome/cla)  


n=31 


Triple (ome/cla/met) 


n=34 


Mean age, yr (range) 56 (29-79) 49 (20-77) 


Sex: male/female 17/14 18/16 


Duodenal  ulcer 10 16 


Gastric ulcer 6 1 


Non-ulcer dyspepsia 15 17 
 


Intervention Regimen: Triple (ome/cla/met) 


Dose and timing: 14 days; ome (20 mg b.i.d.) / cla (250 mg b.i.d)  / met (400 mg b.i.d.) 


Route: Oral 


Comparator Regimen: Dual (ome/cla) 


Dose and timing: 14 days; ome (20 mg b.i.d.)  / cla (250 mg b.i.d.)  


Route: Oral 


Length of follow up Follow-up occurred 6 weeks following treatment 


Outcomes measures 
and effect sizes 


 


 Dual 


(ome/cla)  


 


 Triple 
(ome/cla/met) 


 


 N k mea


n/% 


95% 


CI 


N k mea


n/% 


95% CI p 


Eradication 
rate ITT 


31 18 58 N/R 34 29 82 N/R 0.03 


Eradication 
rate PP 


29 18 62 N/R 30 29 93 N/R 0.00
4 
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reference (Ref ID) 


Chiba N et al, 1996 


Adverse 
events 
(diarrhoea/lo


ose stools) 


31 5 16 N/R 34 6 18 N/R N/R 


Adherence to 
medication 


N/R N/
R 


97.2 93-
102 


N/R N/
R 


97 93-100 N/R 


 


Source of funding Not reported 


Comments N/A  
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Bibliographic 
reference (Ref ID) 


Dore MP et al, 2011 


Study type  Randomised controlled trial 


Location Italy 


Number 417 


Characteristics of 
patients 


Mean age (yr): 53 


Number of males: 153 


Inclusion criteria: >18yrs, dyspeptic symptoms, H pylori positive  


Exclusion criteria: Bismuth, anti-secretory drugs or antibiotics within 4 weeks of endoscopy. Pregnancy/lactation, regular 
NSAID/corticosteroids use, malignancy, severe liver, heart, kidney or endocrine disease. Alcohol abuse, drug addiction, histo ry of 


allergy to study medication or prior H pylori eradication. 


Dyspeptic condition types(s): Dyspeptic symptoms      


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Quad (14) Quad (10) 
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Dore MP et al, 2011 


(bis/pan/met/tet)  


N=202 


(bis/pan/met/tet)  


N=215 


Mean  age, yr  53 52 


Sex male/female 72/130 81/134 


Erosions 3 2 


Gastric ulcer 5 7 


Duodenal ulcer 2 2 


Polyps 8 5 


Lymphoma 1 0 


Adenocarcinoma 2 3 


Partial gastrectomy 3 2 


Smokers 47 41 


Ex -smokers 17 21 
 


Intervention Regimen: Quad  (bis/pan/met/tet) 


Dose and timing: 14 days; bis (240 mg b.i.d.)  / pan (20 mg b.i.d.)  / met (500 mg b.i.d.)  / tet (500 mg b.i.d.)  


Route: Oral 


Comparator Regimen: Quad (bis/pan/met/tet) 


Dose and timing: 10 days; bis (240 mg b.i.d.)  / pan (20 mg b.i.d.)  / met (500 mg b.i.d.)  / tet (500 mg b.i.d.)  


Route: Oral 


Length of follow up Follow-up occurred  6-8 weeks following treatment 


Outcomes measures 
and effect sizes 


 


 Quad (14) 


(bis/pan/met/tet)  


 


 Quad (10) 


(bis/pan/met/tet)  


 


 


 N k mean


/% 


95% 


CI 


N k mea


n/% 


95% CI p 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
15 
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Dore MP et al, 2011 


Eradication 
rate ITT 


202 185 91.5 87-95 215 19
9 


92 88-96 N/R 


Eradication 
rate PP 


192 185 96 92-98 209 19
9 


95 91-98 N/R 


Adverse 
events 


(diarrhoea 


/loose stools) 


202 3 1.5 N/R 215 5 2.3 N/R .551 


Adherence to 
medication 


192 187 97 N/R 209 20
7 


99 N/R N/R 


 


Source of funding Institute of Clinica Medica  


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Ecclissato C et al, 2002 


Study type  Randomised controlled trial 


Location Brazil 


Number 92 


Characteristics of 
patients 


Mean age (yr): 41.5 


Number of males: 62 


Inclusion criteria: Individuals with H pylori infection and active gastroduodenal ulcer disease were included in the study 


Exclusion criteria: Presence of malignancy at endoscopy, prior gastroduodenal surgery or H pylori treatment, drugs in the previous 
month and pregnancy or lactation. Patients who did not return to follow-up were also excluded from the study 


Dyspeptic condition types(s): Active gastroduodenal ulcer disease (peptic ulcers) 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Concomitant treatment: None 
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Ecclissato C et al, 2002 


Lead-out treatment: None 


Baseline clinical patient characteristics: 


 Triple (lan/amo/cla) 


N=46 


Triple (bis/fur/tet) 


N=46 


p 


Mean age, yr (range) 42 (23 - 73) 41 (20 – 70) N/S 


Sex: males/females 27/19  35/11  N/S 


Smokers  17 18 N/S 
 


Intervention Regimen: Triple (lan/amo/cla) 


Dose and timing: 7 days; lan (30 mg b.i.d) / amo (1000 mg b.i.d) / cla (500 mg b.i.d)  


Route: Oral 


Comparator Regimen: Triple (bis/fur/tet) 


Dose and timing: 7 days; bis (125 mg q.i.d) / fur (200 mg b.i.d) / tet (500 mg q.i.d)  


Route: Oral 


Length of follow up Follow-up was 30 days following completion of therapy 


Outcomes measures 
and effect sizes 


 


 Triple 
(lan/amo/cla) 


 Triple (bis/fur/tet)   


 N k Mea


n % 


95% 


CI 


N k Mea


n % 


95% 


CI 


p 


Eradication 
rate ITT 


46 27 59 N/R 46 24 52 N/R 0.05 


Eradication 
rate PP 


41 27 66 N/R 40 24 60 N/R 0.05 


 


Source of funding This work was supported by a grant from Fundacao de Amparo a Pesquisa do Estado de Sao Paulo. Lansoprazole/clarithromycin 
and bismuth subcitrate were a generous gift from Abbott, Brazil and Farmasa, Brazil, respectively 


Comments Compliance was assessed but not reported as all subjects were considered compliant by the authors. Secondary antibiotic 
resistance to macrolides, nitrofurans and penicillins was reported but it was not possible to determine how many people in each arm 
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Ecclissato C et al, 2002 


were tested 
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Bibliographic 
reference (Ref ID) 


Ellenrieder V et al, 1998 


Study type  Randomised controlled trial 


Location Germany 


Number 163 


Characteristics of 
patients 


Median age (yr): 55.3 


Number of males: 97 


Inclusion criteria: Patients with endoscopically confirmed gastritis, or active gastric or duodenal ulcer and H pylori infection 
confirmed by histology and rapid urease test 


Exclusion criteria: Pregnant or lactating women, patients treated with antibiotics within the past 14 days, patients with previous 
treatment for H pylori, impaired liver function, MALT-lymphoma, other malignancies, or prior stomach resection or vagotomy 


Dyspeptic condition types(s): Gastritis, or active gastric or duodenal ulcer 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Concomitant treatment: None 


Lead-out treatment: None 


Baseline clinical patient characteristics: 


 Triple (pan/cla/met) – 250 
mg cla 


N=82 


Triple (pan/cla/met) – 500 
mg cla 


N=81 


p 


Median age, yr (range)  57.5 (22-90) 53 (19-84) N/R 


Sex: males/females 45/37  52/29  N/R 


Chronic gastritis 57 56 N/R 


Duodenal ulcer 9 13 N/R 


Gastric ulcer 16 10 N/R 
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Ellenrieder V et al, 1998 


Gastric and duodenal ulcer 0 1 N/R 


T-cell lymphoma 0 1 N/R 
 


Intervention Regimen: Triple (pan/cla/met) 


Dose and timing: 7 days; pan (40 mg b.i.d) / cla (250 mg b.i.d) / met (500 mg b.i.d)  


Route: Oral 


Comparator Regimen: Triple (pan/cla/met) 


Dose and timing: 7 days; pan (40 mg b.i.d) / cla (500 mg b.i.d) / met (500 mg b.i.d)  


Route: Oral 


Length of follow up Follow-up occurred 4 weeks after treatment ended 


Outcomes measures 
and effect sizes 


 


 Triple 
(pan/cla/met) – 


250 mg cla 


 Triple 
(pan/cla/met) – 


500 mg cla 


  


 N k Mean 
% 


95% 
CI 


N k Mean 
% 


95% CI p 


Eradication rate ITT 8
2 


6
2 


75.6 N/R 8
0 


6
3 


78.8 N/R N/R 


Eradication rate PP 6
9 


6
2 


89.9 N/R 7
0 


6
3 


90.0 N/R N/R 


Eradication rate PP 
(gastritis subgroup) 


4
9 


4
3 


87.8 N/R 5
0 


4
4 


88.0 N/R N/R 


Eradication rate PP 


(ulcer subgroup) 


2


0 


1


9 


95.0 N/R 2


0 


1


9 


95.0 N/R N/R 


Adverse events 
(diarrhoea/loose 


stools) 


7
1 


4 5.6 N/R 7
2 


5 6.9 N/R N/R 


 


Source of funding Not reported 
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Ellenrieder V et al, 1998 


Comments Compliance was assessed but not reported as all subjects were considered compliant by the authors 
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Bibliographic 


reference (Ref ID) 


Hsu C-C  et al, 2001 


Study type  Randomised controlled trial 


Location Taiwan 


Number 120 


Characteristics of 
patients 


Mean age (yr): 51 


Number of males: 78 


Inclusion criteria: 19-80 yrs, gastric, duodenal ulcers or non-ulcer dyspepsia. No previous eradication attempt. H pylori positive 


Exclusion criteria: Use of PPI, bismuth or antibiotics 4 weeks prior to enrolment, history of ulcer surgery, allergy to study  
medications, pregnancy/lactation, severe concomitant disease and suspected non-compliance.      


Dyspeptic condition types(s): Gastric ulcer, duodenal ulcer non-ulcer dyspepsia  


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Lead-out treatment: Yes, allowed to take antacids (ditopax) after eradication therapy 


Concomitant treatment: None      


Baseline clinical patient characteristics: 


 Triple (fam/amo/tin) 


N=60 


Triple (ome/amo/tin) 


N=60 


Median  age, yr (range) 52 (20-80) 50 (22-78) 


Sex: male/female 36/22 40/20 


Duodenal ulcer 9 12 


Gastric ulcer 10 13 


Non-ulcer dyspepsia 11 6 


Smokers 6 7 
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Hsu C-C  et al, 2001 


Metronidazole sensitive 34* 50* 


Metronidazole resistant 24 10 


Antibiotic resistance: no data 2 0 


 


 *P<0.05 


 


Intervention Regimen: Triple (fam/amo/tin) 


Dose and timing: 14 days; fam (40 mg b.i.d.) / amo (1000 mg b.i.d.)  / tin (500 mg b.i.d.) 


Route: Oral 


Comparator Regimen: Triple (ome/amo/tin) 


Dose and timing: 14 days; ome (20 mg b.i.d.)  / amo (1000 mg b.i.d)  / tin (500 mg b.i.d.)  


Route: Oral 


Length of follow up Follow-up occurred 4 weeks following treatment 


Outcomes measures 
and effect sizes 


 


 Triple 


(fam/amo/tin)  


 


 Triple 
(ome/amo/tin) 


 


 N k mean/
% 


95% CI N k mean/
% 


95% CI p 


Eradication 
rate ITT 


6
0 


4
8 


80 74-93 6
0 


5
0 


83.3 74-93 N/R 


Eradication 
rate PP 


5
3 


4
8 


90.6 83-98 5
7 


5
0 


87.7 79.-96 N/R 


Eradication 
rate ITT (MR) 


2
4 


 


1
8 


75 N/R 1
0 


7 70 N/R N/R 


Eradication 2 1 90 N/R 1 7 70 N/R N/R 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
21 


 


Bibliographic 
reference (Ref ID) 


Hsu C-C  et al, 2001 


rate PP (MR) 0 8 0 


Eradication 
rate ITT (MS) 


3
4 


3
0 


88 N/R 5
0 


4
3 


88 N/R N/R 


Eradication 


rate PP (MS) 


3


3 


3


0 


91 N/R 4


7 


4


3 


92 N/R N/R 


Adverse 
events 
(diarrhoea/loo


se stools) 


6
0 


4 7 N/R 6
0 


3 5 N/R N/R 


MS (metronidazole susceptible); MR (metronidazole resistant) 


 


Source of funding Not reported 


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Katelaris PH et al, 2000 


Study type  Multicentre randomised controlled trial 


Location Australia and New Zealand 


Number 227 


Characteristics of 
patients 


Mean age (yr): 50 


Number of males: 154 


Inclusion criteria: >18 years, informed consent, endoscopically proven active duodenal ulcer (>5mm), H pylori positive by urease 
test/histology  


Exclusion criteria: Previous eradication therapy or gastric surgery, current gastric ulceration, ulcerative oesphagitis, antibiotic or 
bismuth use in preceding 30 days.  


Dyspeptic condition types(s): Duodenal ulcer     


Previous antibiotics: Reported naïve 
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Katelaris PH et al, 2000 


Lead-in treatment: None 


Lead-out treatment; Yes, 7 day of ome therapy for all (20mg m.a.n.e.) 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Triple 


(ome/amo/met)  


N=111 


Triple  


(ome/cla/met) 


N=109 


Mean  age, yr ± SD  49.5 +14.3 50.3 +13.8 


Sex male/female 77/34 77/32 


Number  of duodenal ulcers = 
1 


99 87 


Number  of duodenal ulcers > 
1 


12 22 


Size of ulcer (mm) 7.4 +2.1 7.9 +2.4 


Regular smokers 32 37 
 


Intervention Regimen: Triple  (ome/amo/met) 


Dose and timing: 7 days; ome (40 mg m.a.n.e.)  / amo (500 mg t.d.s)  / met (400 mg t.d.s) 


Route: Oral 


Comparator Regimen: Triple (ome/cla/met) 


Dose and timing: 7 days; ome (20 mg b.i.d.)  / cla (250 mg b.i.d)  / met (400 mg b.i.d)  


Route: Oral 


Length of follow up Follow-up occurred  4 weeks following treatment 


Outcomes measures 
and effect sizes 


 


 Triple 


(ome/amo/met)  


 


  Triple 
(ome/cla/met) 


 N k mea 95% CI N k mea 95% CI p 
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n/% n/% 


Eradication 
rate ITT 


111 6
4 


58 49-67 10
9 


8
9 


82 74-89 N/R 


Eradication 
rate PP 


96 6
2 


63 52-72 99 8
4 


85 76-91 N/R 


Eradication 
rate ITT (MR) 


38 


 


1
7 


45 29-62 45 3
6 


80 65-90 N/R 


Eradication 
rate ITT (CR) 


3 1 33 N/R 5 2 40 5-85 N/R 


Eradication 
rate ITT (MS) 


34 2
7 


79 62-91 31 2
9 


94 79-99 N/R 


Eradication 
rate ITT (CS) 


69 4
3 


62 50-74 70 6
2 


89 79-95 N/R 


Adverse 
events 
(diarrhoea/loo


se stools) 


114 1
3 


11 N/R 11
3 


6 5 N/R N/R 


Adverse 
events (liver 


events) 


114 6 5 N/R 11
3 


7 6 N/R N/R 


CS (clarithromycin susceptible); CR (clarithromycin resistant); MS (metronidazole susceptible); MR (metronidazole resistant)  


Source of funding Astra Australia Pharmaceutical  


Comments Placebos used as appropriate within study. Compliance was assessed by tablet counting but no outcome data was reported 
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Katelaris PH et al, 2002 


Study type  Randomised controlled trial 
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Location Australia and New Zealand 


Number 405 


Characteristics of 
patients 


Mean age (yr): 51 


Number of males: 185 


Inclusion criteria: Age 18 years or over, written informed consent, dyspepsia with H pylori infection confirmed (by urease test initially 
and then also histology and C-urea breath test), and no evidence of peptic ulcer disease or oesphagitis at endoscopy 


Exclusion criteria: Patients were excluded if there had been any prior attempt at H pylori eradication or concomitant or recent (within 
30 days) use of PPIs, antibiotics, bismuth, or nonsteroidal anti-inflammatory drugs 


Dyspeptic condition types(s): Ulcer negative dyspepsia 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Concomitant treatment: None 


Lead-out treatment: None 


Baseline clinical patient characteristics: 


 Triple (pan/amo/cla) 


N=134 


Triple (bis/met/tet) 


N=137 


Quad (pan/bis/met/tet) 


N=134 


p 


Mean age, yr ± SD 51 ± 14 52 ± 14 50 ± 14 N/R 


Sex: males/females 58 /76  58 /79  69 /65 f N/R 


Caucasian 111 115 117 N/R 


Asian 5 7 7 N/R 


Height (cm): mean ± SD Males: 174 ± 8 


Females: 159 ± 6 


Males: 173 ± 9 


Females: 161 ± 7 


Males: 171 ± 12 


Females: 161 ± 7 


N/R 


Weight (kg): mean ± SD Males: 80 ± 18 


Females: 69 ± 15 


Males: 80 ± 13 


Females: 68 ± 17 


Males: 81 ± 16 


Females: 70 ± 16 


N/R 


Nonsmoker  99 103 93 N/R 


Metronidazole resistant 23/46 tested 29/50 tested 21/41 tested N/S 


Clarithromycin resistant 4/46 tested 4/50 tested 3/41 tested N/S 
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Tetracycline resistant 0/46 tested 1/50 tested 0/41 tested N/S 
 


Intervention Regimen:  Quad (pan/bis/met/tet) 


Dose and timing: 7 days; pan (40 mg b.i.d) / bismuth subcitrate (108 mg q.i.d) / met (200 mg t.i.d daily and 400 mg at night)  / tet 
(500 mg q.i.d) 


Route: Oral 


Comparator Regimen: Triple (bis/met/tet) 


Dose and timing: 14 days; bis (108 mg q.i.d) / met (200 mg t.i.d) / tet (500 mg q.i.d) 


Route: Oral 


Length of follow up Patients were reviewed 2 and 8 weeks after treatment 


Outcomes measures 
and effect sizes 


 Triple (pan/amo/cla)1 Triple (bis/met/tet)2 Quad 
(pan/bis/met/tet)3 


 


 N K Mea
n % 


95
% 


CI 


N K Mea
n % 


95
% 


CI 


N K Mea
n % 


95
% 


CI 


p 


Eradication 
rate ITT 


13
4 


10
4 


77.6 N/
R 


13
7 


95 69.3 N/
R 


13
4 


11
0 


82.1 N/
R 


N/S* 


0.04


** 


Eradication 
rate PP 


11
4 


94 82.5 N/
R 


10
1 


75 74.3 N/
R 


10
5 


92 87.6 N/
R 


N/S* 


0.04
** 


Eradication 
rate ITT (CS) 


42 36 85.7 N/
R 


46 29 63.0 N/
R 


38 30 78.9 N/
R 


N/R 


Eradication 
rate ITT 


(CR) 


4 1 25.0 N/
R 


4 3 75.0 N/
R 


3 3 100 N/
R 


N/R 


Eradication 
rate ITT 


(MS) 


23 17 73.9 N/
R 


21 16 76.2 N/
R 


20 16 80.0 N/
R 


N/R 
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Eradication 
rate ITT 


(MR) 


23 20 87.0 N/
R 


29 16 55.2 N/
R 


21 17 81.0 N/
R 


N/R 


Adverse 
events 
(diarrhoea/lo


ose stools) 


13
4 


34 25.4 N/
R 


13
7 


53 38.7 N/
R 


13
4 


46 34.3 N/
R 


N/R 


Adverse 


events (rash) 


13


4 


4 3.0 N/


R 


13


7 


16 11.7 N/


R 


13


4 


7 5.2 N/


R 


N/R 


Adherence 
to 


medication 


13
4 


13
0 


97.0 N/
R 


13
7 


11
6 


84.7 N/
R 


13
4 


12
6 


94.0 N/
R 


N/R 


*1 vs. 2 


**2 vs. 3 


CS (clarithromycin susceptible); CR (clarithromycin resistant); MS (metronidazole susceptible); MR (metronidazole resistant)  


Source of funding Supported by Pharmacia Australian Propietary Limited, study was conducted by the Australian pantoprazole H pylori study group 
investigators 


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Koivisto TT et al, 2005 


Study type  Randomised controlled trial 


Location Finland 


Number 329 


Characteristics of 
patients 


Mean age (yr): 57 


Number of males: 154 


Inclusion criteria: Patients aged 18-75 who had been referred for upper endoscopy from primary health care with a positive rapid 
urease test for H pylori 
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Exclusion criteria: Previous H pylori eradication therapy, PPI or H2RAs used regularly within 2 weeks before endoscopy, antibiotic 
therapy within 4 weeks before endoscopy, known hypersensitivity to any of the study medications for eradication therapy, 
pregnancy or lactation, confirmed or suspected malignant disease, gastric resection, advanced kidney disease (s-creatinine >200 
mmol/L), severe liver disease, any serious illness with expected lifetime <2 years, and need for over 4 weeks of PPI or H2RA after 


the eradication therapy 


Dyspeptic condition types(s): Gastric or duodenal ulcer patients and non-ulcer patients 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Concomitant treatment: None 


Lead-out treatment: None 


Baseline clinical patient characteristics: 


 Triple 
(lan/amo/met) 


N=106 


Triple 
(lan/amo/cla) 


N=110 


Quad 
(bis/ran/met/tet) 


N=113 


p 


Mean age, yr 57 56 57 N/S 


Smokers (%, 95% CI) 21 (13-29) 28 (20-37) 20 (13-28) N/S 


Alcohol consumption 
(cL/week, 95% CI) 


5.4 (3.5-7.3) 8.6 (5.4-11.7) 6.0 (4.0-8.0) <0.05* 


Previous/present peptic 


ulcer (%, 95% CI) 


27 (19-36) 33 (24-42) 30 (22-39) N/S 


Active peptic ulcer (%, 95% 
CI) 


20 (12-27) 24 (16-32) 21 (14-29) N/S 


NSAIDs or ASA used (%, 
95% CI) 


66 (57-75) 54 (44-63) 60 (51-69) N/S 


Macrolide resistance (%, 
95% CI) 


1 (0-6) 3 (1-9) 3 (1-8) N/S 


Metronidazole resistance 
(%, 95% CI) 


40 (30-51) 34 (24-44) 38 (29-47) N/S 


*LAC vs. LAM P < 0.05, LAC vs. Quad P < 0.05, LAM vs. Quad P = N/S 
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Intervention Regimen: Triple (lan/amo/met) 


Dose and timing: 7 days; lan (30 mg b.i.d) / amo (1 g b.i.d) / met (400 mg t.i.d) 


Route: Oral 


Comparator Regimen: Triple (lan/amo/cla) 


Dose and timing: 7 days; lan (30 mg b.i.d) / amo (1 g b.i.d) / cla (500 mg b.i.d)  


Route: Oral 


 


Regimen: Quad (bis/ran/met/tet) 


Dose and timing: 7 days; ranitidine bismuth citrate (400 mg b.i.d) / met (400 mg t.i.d) / tet (500 mg q.i.d)  


Route: Oral 


Length of follow up Follow-up was 4 weeks after completion of treatment regimens 


Outcomes measures 
and effect sizes 


 Triple (lan/amo/met)1 Triple (lan/amo/cla)2 Quad (bis/ran/met/tet)3  


 N K Mea
n % 


95% 
CI 


N K Mea
n % 


95% 
CI 


N K Mea
n % 


95% 
CI 


p 


Eradicatio
n rate ITT 


10
6 


8
3 


78.3 N/R 110 100 90.9 N/R 113 9
2 


81.4 N/R 0.01* 


0.04** 


Eradicatio
n rate ITT 


(MS) 


56 5
2 


92.9 N/R 61 58 95.1 N/R 64 5
8 


90.6 N/R 0.01* 


Eradicatio
n rate ITT 


(MR) 


38 2
0 


52.6 N/R 31 26 83.9 N/R 39 2
6 


66.7 N/R N/S 


*1 vs. 2 p = 0.01 


**2 vs. 3 p = 0.04 


MS (metronidazole susceptible); MR (metronidazole resistant) 


Source of funding This work was supported by a grant from the Helsinki University EVO foundation, the Finnish Foundation for Gastroenterologica l 
Research and the Viipuri Tuberculosis Foundation. The study was also supported by Glaxo-Welcome, Wyeth-Lederle, Orion 
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Pharma and Orion Diagnostica 


Comments Although compliance and adverse events were monitored in this study they were not reported in a way that the data could be 
extracted 
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Bibliographic 
reference (Ref ID) 


Laine L et al,  2000 


Study type  Randomised controlled trial 


Location USA 


Number Study 1 (448), study 2 (98) 


Characteristics of 
patients 


Median age (yr): Study 1 (48), study 2 (41) 


Number of males: Study 1 (279), study 2 (58) 


Inclusion criteria: Patients 18-75 years of age with baseline endoscopic documentation of at least one duodenal ulcer (> 0.5 cm in 
diameter) or with a history of duodenal ulcer documented by endoscopy or upper gastrointestinal radiogram within the past 5 years. 
Inclusion also required a positive CLOtest of a gastric biopsy specimen for confirmation of H pylori infection. Women enrolled were 
required to be postmenopausal, to have been surgically sterilised, or to have a negative prestudy pregnancy test and to  use a 


reliable method of contraception throughout the study 


Exclusion criteria: Pyloric obstruction, gastric ulcer, pyloric channel ulcer, erosive esophagitis, or Barrett's oesophagus a t baseline 
endoscopy, history of refractory duodenal ulcer or Zollinger-Ellison syndrome, bleeding disorder or gastrointestinal bleeding at 
baseline or within the previous year, need for PPIs 2 weeks before, during, or 4 weeks after treatment period, a course of H pylori 
eradication therapy in the preceeding 1 year, need for concurrent therapy with anticholinergics, prostaglandin analogues, anti-
neoplastic agents, NSAIDS (except aspirin of < 165 mg/day), steroids, sucralfate, H2RAs, quinidine, disopyramide phosphate, 
nefazodone hydrochloride, or anticoagulants; need for terfenadine, cisapride, or pimozide 1 week before or during treatment; need 
for astemizole 2 week before or during treatment; need for amiodarone 4 months before or during the study; known hypersensiti vity 
to esomeprazole, omeprazole, amoxicillin, clarithromycin or Gelusil; use of an investigational drug within 4 weeks; pancreatitis, 
malabsorbtion, inflammatory bowel disease, severe pulmonary or liver disease, renal disease, active malignancy, unstable 
diabetes, hypertension with diastolic > 110 mm Hg, unstable heart disease, cerebral vascular disease currently or within 3 months, 
or alcohol or other substance abuse in prior 1 year; requirement for inpatient surgery during the study; or clinically signif icant, 


abnormal laboratory values 


Dyspeptic condition types(s): Duodenal ulcer 
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Previous antibiotics: Reported mixed 


Lead-in treatment: None 


Concomitant treatment: None 


Lead-out treatment: None 


Baseline clinical patient characteristics: 


Study 1 Dual (eso/cla) 


N=215 


Triple (eso/amo/cla) 


N=233 


p 


Mean age, yr  48 48 N/S 


Sex: males/females (%) 63/37  62/38 N/S 


Race: white (%) 68 73 N/S 


Race: black (%) 26 22 N/S 


Race: other (%) 7 4 N/S 


Smoker (%) 34 30 N/S 


Active duodenal ulcer (%) 78 79 N/S 


Previous H pylori therapy 
(%) 


11 13 N/S 


 


Baseline clinical patient characteristics: 


Study 2 Mono (eso) 


N=24 


Triple (eso/amo/cla) 


N=74 


p 


Mean age, yr  40 42 N/S 


Sex: males/females (%) 50/50  62 /38 N/S 


Race: white (%) 63 70 N/S 


Race: black (%) 29 28 N/S 


Race: other (%) 8 1 N/S 


Smoker (%) 54 51 N/S 
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Active duodenal ulcer (%) 100 89 N/S 


Previous H pylori therapy 


(%) 


0 9 N/S 


 


Intervention Study 1 


Regimen: Triple (eso/amo/cla) 


Dose and timing: 10 days; eso (40 mg m.a.n.e) / amo (1000 mg b.i.d) / cla (500 mg b.i.d) 


Route: Oral 


 


Study 2 


Regimen: Triple (eso/amo/cla) 


Dose and timing: 10 days; eso (40 mg m.a.n.e) / amo (1000 mg b.i.d) / cla (500 mg b.i.d) 


Route: Oral 


Comparator Study 1 


Regimen: Dual (eso/cla) 


Dose and timing: 10 days; eso (40 mg m.a.n.e) / cla (500 mg b.i.d)  


Route: Oral 


 


Study 2 


Regimen: Mono (eso) 


Dose and timing: 10 days; eso (40 mg m.a.n.e) 


Route: Oral 


Length of follow up Follow-up was carried out 4 weeks after completion of the study treatments 


Outcomes measures 
and effect sizes 


Study 1 


 Dual (eso/cla)   Triple 
(eso/amo/cla)  


  


 N k Mean 
% 


95% 
CI 


N k Mean 
% 


95% CI p 
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Eradication rate ITT 2
1


5 


1
1


2 


52 45-59 2
3


3 


1
7


9 


77 71-82 0.00
1 


Eradication rate PP 1
8


7 


1
0


3 


55 48-62 1
9


6 


1
6


4 


84 78-89 0.00
1 


 


Study 2 


 Mono (eso)  Triple 
(eso/amo/cla) 


  


 N k Mean 
% 


95% 
CI 


N k Mean 
% 


95% CI p 


Eradication rate ITT 2
4 


1 4 0-21 7
4 


5
8 


78 68-87 0.00
1 


Eradication rate PP 2


2 


1 5 0-23 6


7 


5


7 


85 74-93 0.00


1 
 


Source of funding This research was supported by AstraZeneca 


Comments Mixed population was: study 1 (11% EC; 13% EAC) and study 2 (0% E, 9% EAC). Although compliance was monitored in the 
study, insufficient data was reported and therefore it has not been included in the outcome table above. In addition, for ant ibiotic 
resistance, data for all 3 studies combined is reported but only studies 1 and 2 have arms of interest to our review question 


therefore this data has not been included in the outcome table above 
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Bibliographic 
reference (Ref ID) 


Laine L et al, 2003 


Study type  Randomised controlled trial 


Location USA 


Number 275 


Characteristics of Mean age (yr): 47 
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patients Number of males: 166 


Inclusion criteria: Patients were eligible for the study if they had an active duodenal ulcer (>3 mm) at baseline endoscopy or a 
history of duodenal ulcer (within the last 5 years) documented by endoscopy  or radiology plus confirmed H pylori infection 


Exclusion criteria: Evidence of upper GI bleeding within the past month, prior attempt to treat H pylori, use of antibiotics or bismuth 
in the prior 30 days, regular use of a PPI in the 15 days or of an H2RA, sucralfate or misoprostol in the 7 days before baseline, 
chronic use of NSAIDS (except for acetyl-salicylic acid < 325 mg daily), contraindication to the study medications, pregnancy or 


lactation, other serious medical conditions, or clinically significant laboratory abnormalities at baseline 


Dyspeptic condition types(s): Active duodenal ulcer 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Concomitant treatment: None 


Lead-out treatment: None 


Baseline clinical patient characteristics: 


 Triple (ome/amo/cla) 


N=137 


Quad (bis/ome/met/tet) 


N=138 


p 


Age, mean yr ± SD  47 ± 15 47 ± 13 N/S 


Sex: males/females 80/57 86 /52 N/S 


Active duodenal ulcer 13 15 N/S 


Metronidazole resistance 44  52  N/S 


Clarithromycin  resistance  14 13 N/S 
 


Intervention Regimen: Triple (ome/amo/cla) 


Dose and timing: 10 days; ome (20 mg b.i.d) / amo (1000 mg b.i.d) / cla (500 mg b.i.d) 


Route: Oral 


Comparator Regimen: Quad (bis/ome/met/tet) 


Dose and timing: 10 days; bis (140 mg q.i.d) / ome (20 mg b.i.d) / met (125 mg q.i.d) / tet (125 mg q.i.d)  


Route: Oral 


Length of follow up Follow-up was carried out within 4 days after completion of therapy, at least 29 days after the end of treatment and, if the urea 


breath test was negative, the patient returned at least 57 days after the end of treatment  
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Outcomes measures 
and effect sizes 


 Triple 
(ome/amo/cla) 


 Quad 
(bisome/met/tet) 


  


 N k Mean 
% 


95% CI N k Mean 
% 


95% CI p 


          


Eradication 
rate ITT 


13
7 


11
4 


83.2 77.0 to 
89.5 


13
8 


12
1 


87.7 82.2 to 
93.2 


0.29 


Eradication 
rate PP 


12
4 


10
8 


87.1 81.2 to 
93.0 


12
0 


11
1 


92.5 87.8 to 
97.2 


0.16 


Eradication 
rate ITT (CS) 


10
1 


93 92.1 N/R 98 11
1 


88.3 N/R 0.36 


Eradication 


rate ITT (CR) 


14 3 21.4 N/R 13 10 76.9 N/R 0.04 


Eradication 
rate PP (CS) 


93 88 84.6 N/R 97 89 91.8 N/R 0.43 


Eradication 
rate PP (CR) 


13 3 23.1 N/R 10 9 90.0 N/R 0.00
1 


Eradication 
rate ITT (MS) 


71 60 84.5 N/R 74 68 91.7 N/R 0.18 


Eradication 
rate ITT (MR) 


44 36 81.8 N/R 51 41 80.4 N/R 0.90 


Eradication 


rate PP (MS) 


64 55 85.9 N/R 63 60 95.2 N/R 0.07 


Eradication 
rate PP (MR) 


42 36 85.7 N/R 45 39 86.7 N/R 0.90 


Adverse 
events 
(diarrhoea/loo


se stools) 


15
2 


23 15 N/R 14
7 


13 8.8 N/R N/R 
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Adherence to 
medication 


13
7 


12
9 


94.2 N/R 13
8 


12
6 


91.3 N/R N/R 


CS (clarithromycin susceptible); CR (clarithromycin resistant); MS (metronidazole susceptible); MR (metronidazole resis tant) 


Source of funding This study was sponsored by a grant by Axcan Pharma, Canada 


Comments N/A 
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Lee JM et al, 1999 


Study type  Randomised controlled trial 


Location Ireland 


Number 308 


Characteristics of 
patients 


Mean age (yr): 47.5 


Number of males: 156 


Inclusion criteria: Consecutive patients with H pylori infection referred for diagnostic upper gastrointestinal endoscopy were 
considered 


Exclusion criteria: Patients under 18 or over 80 years of age, patients who had previous H pylori eradication therapy, patients who 
needed to continue receiving drugs that may interact with the study drugs e.g. warfarin, carbamazepine and lithium, patients with 
hypersensitivity to the study drugs, pregnant and breast-feeding mothers, patients with mental impairment who could not comply or 


consent 


Dyspeptic condition types(s): Dyspepsia 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Lead-out treatment; None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


Baseline characteristic age given for all patients included in study: mean age 47.5 years, range 18-80 years. Triple (ome/amo/cla) 
group included 116 patients whilst the triple (ome/cla/met) group included 192 patients. No other baseline characteristics were 


given. 
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Intervention Regimen: Triple (ome/amo/cla) 


Dose and timing: 7 days; ome (20 mg b.i.d) / amo (1000 mg b.i.d) / cla 500 mg b.i.d)  


Route: Oral 


Comparator Regimen: Triple (ome/cla/met) 


Dose and timing: 7 days; ome (20 mg b.i.d) / cla (250 mg b.i.d) / met (400 mg b.i.d) 


Route: Oral 


Length of follow up Follow-up occurred one month following treatment 


Outcomes measures 
and effect sizes 


 


 


 Triple 
(ome/amo/cla) 


 Triple 
(ome/cla/met) 


  


 N k Mean 


% 


95% CI N k Mean 


% 


95% CI p 


Eradication 
rate ITT 


116 8
3 


71.6 63-80 192 140 72.9 67-79 0.80 


Eradication 
rate PP 


106 8
3 


78.3 N/R 177 140 79.1 N/R N/R 


 


Source of funding Health Research Board of Ireland 


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Lerang F et al, 1997[a] 


Study type  Randomised controlled trial 


Location Norway 


Number 231 


Characteristics of Mean age (yr): 58 
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patients Number of males: 145 


Inclusion criteria: Patients aged 18-80 with peptic ulcer disease and H pylori infection (confirmed by culture and urease test) who 
gave informed consent 


Exclusion criteria: Pregnancy or lactation, history of ulcer surgery (except highly selective vagotomy or oversewing of ulcer  
perforation), reflux esophagitis > grade 2 (Savary-Miller) or pathological 24 hr pH assessment, daily use of NSAID or ASA, known 
hypersensitivity to relevant medication, chronic alcoholism, suspected lack of compliance, severe liver or kidney disease, 


malignancy and previous anti-H pylori therapy 


Dyspeptic condition types(s): Peptic ulcer disease 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Concomitant treatment: None 


Lead-out treatment: None 


Baseline clinical patient characteristics: 


 Triple (ome/amo/met) 


N=77 


Triple (ome/cla/met) 


N=76 


Triple 


(bis/cla/met) 


N=78 


p 


Mean age, yr (range) 57 (24-80) 57 (30-77) 59 (32-80) N/S 


Sex: males/females 44/33  49/27  52/26 N/S 


Smokers  39 38 37 N/S 


Mean duration of disease, 
yr (range) 


10 (0-44) 10 (0-41) 9 (0-43) N/S 


History of ulcer bleeding  14 16 13 N/S 


Active ulcer  41 49 53 N/S 


First time ulcer  20 24 30 N/R 


Duodenal ulcer  56 59 62 N/R 


Gastric ulcer  13 13 7 N/R 


Pyloric ulcer 8 4 9 N/R 
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Bibliographic 
reference (Ref ID) 


Lerang F et al, 1997[a] 


Metronidazole resistance  22 18 24 N/S 
 


Intervention Regimen: Triple (ome/amo/met) 


Dose and timing: 10 days; ome (20 mg b.i.d) / amo (750 mg b.i.d) / met (400 mg b.i.d)  


Route: Oral 


Comparator Regimen: Triple (ome/cla/met) 


Dose and timing: 10 days; ome (20 mg b.i.d) / cla (250 mg b.i.d) / met (400 mg b.i.d)  


Route: Oral 


 


Regimen: Triple (bis/cla/met) 


Dose and timing: 10 days; bis (DeNol tablets 240 mg b.i.d) / cla (250 mg b.i.d) / met (400 mg b.i.d) 


Route: Oral 


 


Length of follow up Follow-up was conducted at least two months after starting therapy 


Outcomes measures 


and effect sizes 
 Triple 


(ome/amo/met) 
Triple (ome/cla/met) Triple (bis/cla/met)  


 N K Mea
n % 


95% 
CI 


N K Mea
n % 


95% 
CI 


N K Mea
n % 


95% 
CI 


p 


Eradicati
on rate 


ITT 


7
7 


7
0 


91 82-
96 


7
6 


7
2 


95 97-
99 


7
8 


7
4 


95 87-
99 


0.63* 


Eradicati
on rate 


PP 


7
6 


7
0 


92 N/R 7
5 


7
2 


96 N/R 7
7 


7
4 


96 N/R N/R 


Eradicati
on rate 


ITT (MS) 


5
0 


4
8 


96 86-
100 


4
8 


4
5 


94 83-
99 


5
0 


4
7 


94 84-
99 


0.91** 


Eradicati
on rate 


2


2 


1


7 


77 55-


92 


1


8 


1


7 


94 73-


100 


2


4 


2


3 


96 79-


100 


0.13¥ 
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Bibliographic 
reference (Ref ID) 


Lerang F et al, 1997[a] 


ITT (MR) 


Eradicati
on rate 
ITT 


(MUS) 


3 3 100 N/R 8 8 100 N/R 4 4 100 N/R N/R 


Eradicati
on rate 
ITT 


(MIS) 


2 2 100 N/R 2 2 100 N/R - - - - N/R 


MS (metronidazole sensitive); MR (metronidazole resistant); MIS (metronidazole intermediate susceptibility); MUS (metronidazole 


unknown susceptibility) 


*OAM vs. OCM vs. BCM: p = 0.63 


** OAM vs. OCM vs. BCM (MS subgroup): p = 0.91 


¥ OAM vs. OCM vs. BCM (MR subgroup): p = 0.13 


 


Source of funding This study was supported in part by a financial grant from Astra Norway 


Comments Compliance was not reported in the study in such a way that the data could be extracted e.g. the study found that 226 patients 
(98%) had completed the treatment course and had taken all the pills prescribed. In addition, adverse event data could not be 
recorded either as it was reported as none, mild, moderate or severe as opposed to what the event was (e.g. rash). In addition, 
antibiotic susceptibility was measured but the data could not be extracted per group and has therefore not been reported in the 


outcome table above 
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Bibliographic 
reference (Ref ID) 


Lerang F et al, 1997[b] 


Study type  Randomised controlled trial 


Location Norway 


Number 100 


Characteristics of Mean age (yr): 53 
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Bibliographic 
reference (Ref ID) 


Lerang F et al, 1997[b] 


patients Number of males: 79 


Inclusion criteria: H pylori positive, 18-80yrs, informed consent   


Exclusion criteria: Pregnancy/lactation, history of ulcer surgery, pyloric stenosis, concurrent gastric ulcer or esophagitis.  Use of 
NSAIDS, ASA, warfarin, steroids, bismuth, antibiotics during 4 weeks prior to endoscopy. Known contradiction to medication, 
alcoholism, suspected lack of compliance, severe liver disease, malignancy, in vitro antibiotic resistance (met/tet/amp), previous H 


pylori eradication    


Dyspeptic condition types(s): Relapsing duodenal ulcer disease  


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Lead-out treatment; None 


Concomitant treatment: None 


Baseline clinical patient characteristics: The study reported that there were no differences between groups with regard to age 
(mean 53yr), gender (56% male), smoking (56%), duration of disease (mean 14yr), or history of ulcer bleeding (26%) 


 


Intervention Regimen: Triple (ome/amo/met) 


Dose and timing: 14 days; ome (20 mg b.i.d.)  / amo (750 mg b.i.d.)  / met (400 mg b.i.d.) 


Route: Oral 


Comparator Regimen: Triple (bis/oxytet/met) 


Dose and timing: 14 days; bis (75 mg bid q.i.d.) / oxytet (500 mg q.i.d.)  / met (400 mg b.i.d.)  


Route: Oral 


Length of follow up Follow-up occurred 8 weeks following treatment 


Outcomes measures 


and effect sizes 


 


 


 Triple 


(bis/oxytet/met)  


 


 Triple 


(ome/amo/met) 


 


 N k mean/


% 


95% CI N k mean/


% 


95% CI p 
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Bibliographic 
reference (Ref ID) 


Lerang F et al, 1997[b] 


Eradication 
rate ITT 


5
4 


4
9 


91 80-97 4
6 


4
4 


96 55-100 0.45 


Adverse 
events 
(diarrhoea/loo


se stools) 


5
4 


4
1 


76 N/R 4
6 


3
0 


65 N/R N/R 


Adverse 


events (rash) 


5


4 


9 17 N/R 4


6 


9 20 N/R N/R 


 


Source of funding Astra Hassle Sweden 


Comments H pylori status determined by endoscopy biopsies and resistant tested the strains plus serology for antibodies. Majority of patients 
tested for resistance to metronidazole and those found to be resistant were then in the non-randomised group. Study also had 41 


patients that were not randomised as metronidazole resistant  
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Bibliographic 
reference (Ref ID) 


Ohlin B et al,  2002 


Study type  Randomised controlled trial 


Location Sweden 


Number 177 


Characteristics of 
patients 


Median age (yr): 56.8 


Number of males: 128 


Inclusion criteria: Male and female patients aged between 18 and 80 years with H pylori infection, verified by positive CLO test, and 
a present recurrent duodenal ulcer and/or previous recurrent duodenal ulcer 


Exclusion criteria: Patients with treatment aimed at eradicating H pylori infection within 6 months before study entry, or known 
allergy to any of the study drugs were excluded. In addition, patients with severe reflux esophagitis were also excluded 


Dyspeptic condition types(s): Duodenal ulcer 


Previous antibiotics: Reported mixed 


Lead-in treatment: None 


Concomitant treatment: None 
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Bibliographic 
reference (Ref ID) 


Ohlin B et al,  2002 


Lead-out treatment: None 


Baseline clinical patient characteristics: 


 Dual (lan/amo) 


N=58 


Dual (ome/amo) 


N=57 


Triple (lan/amo/cla) 


N=62 


p 


Mean age, yr (range) 58.5 (21-78) 55.6 (22-78) 56.2 (24-79) N/R 


Sex: males/females 40/18  40/17  48/14  N/R 


Height (m): mean (range) 1.74 (1.52-1.93) 1.72 (1.53-1.87) 1.73 (1.55-1.90) N/R 


Weight (kg): mean (range) 79.6 (53-118) 73.8 (53-110) 74.8 (52-105) N/R 


Patients with active ulcer  34 30 41 N/R 
 


Intervention Regimen: Triple (lan/amo/cla) 


Dose and timing: 14 days; lan (30 mg b.i.d) / amo (1000 mg b.i.d) / cla (500 mg b.i.d) 


Route: Oral 


Comparator Regimen: Dual (lan/amo) 


Dose and timing: 14 days; lan (30 mg b.i.d) / amo (1000 mg b.i.d) plus placebo days 1-14 


Route: Oral 


 


Regimen: Dual (ome/amo) 


Dose and timing: 14 days; ome (20 mg b.i.d) / amo (1000 mg b.i.d) plus placebo days 1-14 


Route: Oral 


Length of follow up Follow-up was 6 weeks and 6 months after treatment was completed 


Outcomes measures 


and effect sizes 
 Dual (lan/amo)1 Dual (ome/amo)2 Triple 


(lan/amo/cla)3 
 


 N K Mea
n % 


95
% 


CI 


N K Mea
n % 


95
% 


CI 


N K Mea
n % 


95
% 


CI 


p 


Eradication 
rate PP 


5
1 


2
6 


51.0 N/R 4
7 


3
0 


63.8 N/R 5
0 


4
8 


96.0 N/R See 
* 
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Bibliographic 
reference (Ref ID) 


Ohlin B et al,  2002 


Antibiotic 
resistance to 


macrolides 


2
5 


0 0 N/R 1
6 


0 0 N/R 1 0 0 N/R N/R 


Antibiotic 
resistance to 


penicillins 


2
5 


0 0 N/R 1
6 


0 0 N/R 1 0 0 N/R N/R 


Adverse 
events 
(diarrhoea/lo
ose stools) 


5


1 


5 9.8 N/R 4


7 


5 10.6 N/R 5


0 


1


8 


36.0 N/R N/R 


*1 vs. 2 N/S; 1 vs. 3 and 2 vs. 3 p< 0.001 


 


Source of funding Not reported 


Comments Metronidazole resistant strains of H pylori were cultured from 9 patients at 6 weeks however this data was not recorded as the 
results were not reported per group. 
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Bibliographic 
reference (Ref ID) 


Sullivan B et al, 2002 


Study type  Randomised controlled trial 


Location USA 


Number 56 


Characteristics of 
patients 


Mean age (yr): 40.5 


Number of males: 43 


Inclusion criteria: Individuals 18-80 years old with upper GI symptoms, peptic ulcer disease, history of peptic ulcer, chronic gastritis, 
gastric associated lymphoid tissue, intestinal metaplasia and positive for H pylori infection 


Exclusion criteria: History of previous treatment for H pylori, use of any of the proposed antibiotics in the previous 6 months, any 
known allergy to the proposed study medications 


Dyspeptic condition types(s): Patients with upper GI symptoms 
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Bibliographic 
reference (Ref ID) 


Sullivan B et al, 2002 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 


Concomitant treatment: None 


Lead-out treatment: None 


Baseline clinical patient characteristics: 


 Quad 
(bis/lan/amo/azi) 


N=29 


Quad 
(bis/lan/amo/cla) 


N=27 


p 


Mean age, yr  40 41 N/S 


Sex: males/females 22 /7  21/6  N/S 


Tobacco use  11 7 N/S 


NSAID use  5 12 0.013 


H2 blocker use  6 13 0.06 
 


Intervention Regimen: Quad (bis/lan/amo/azi) 


Dose and timing: 10 days; bis (2 tablets b.i.d) / lan (30 mg b.i.d) / amo (1000 mg b.i.d) / azi (250 mg m.a.n.e) 


Route: Oral 


Comparator Regimen: Quad (bis/lan/amo/cla) 


Dose and timing: 10 days; bis (2 tablets b.i.d) / lan (30 mg b.i.d) / amo (1000 mg b.i.d) / cla (500 mg b.i.d)  


Route: Oral 


Length of follow up Subjects were followed for 8 weeks including the treatment period 


Outcomes measures 
and effect sizes 


 


 Quad 
(bis/lan/amo/azi


) 


 Quad 
(bis/lan/amo/cla


) 


  


 N k Mean 
% 


95% CI N k Mean 
% 


95% CI p 


Eradication 2 1 51.7 N/R 2 2 81.5 N/R 0.01
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Bibliographic 
reference (Ref ID) 


Sullivan B et al, 2002 


rate ITT 9 5 7 2 9 


Eradication 
rate PP 


2
7 


1
5 


55.5 N/R 2
6 


2
2 


84.6 N/R 0.02
1 


Adverse 
events 
(diarrhoea/loo


se stools) 


2


9 


5 17.2 N/R 2


7 


6 22.2 N/R N/S 


 


Source of funding Not reported 


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Vakil N et al, 2004 


Study type  Randomised controlled trial 


Location USA 


Number 803 


Characteristics of 


patients 


Mean age (yr): 46 


Number of males: 362 


Inclusion criteria: >18yrs, H pylori positive (serological test and urease test/culture), on-going gastrointestinal symptoms and/or 
findings on physical exam  


Exclusion criteria: Prior oesophageal/gastric surgery, erosive oesphagitis, pyloric stenosis, oesophageal/gastric varices, cancer, 
serious systemic diseases, previous H pylori eradication (with amoxicillin or clarithromycin): use of bismuth within 4 weeks of 
screening, treatment with prostaglandin analogue, sucralfate, PPI, H2RA with 2 weeks of screening, treatment with steroids, 
anticoagulants or anti-neoplastic drugs, aspirin, NSAIDs, COX-2 inhibitors, allergy to study medication, pregnancy/lactation, use of 
study medication in previous 30 days, any condition or situation that could lead to poor compliance, difficulty swallowing large 


capsules, poor medical/psychiatric condition.  


Dyspeptic condition types(s): Peptic ulcer disease , non-peptic ulcer disease 


Previous antibiotics: Reported naïve 


Lead-in treatment: None 
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Bibliographic 
reference (Ref ID) 


Vakil N et al, 2004 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Triple 3 


(rab/amo/cl
a)  


N=194 


Triple 7 


(rab/amo/cla)  
N=200 


Triple 10 


(rab/amo/cl
a) 


N= 202 


Triple 10 


(ome/amo/cla
) 


N=207 


 


Mean  age, yr  45.1 46.9 48.2 45.6 


Sex: male/female 83/111 94/106 96/106 89/118 


Smokers 86 93 88 88 


Alcohol intake 94 99 104 105 


Peptic ulcer 
disease 


93 103 100 104 


 


Intervention Regimen: Triple (rab/amo/cla) 


Dose and timing: 10 days; rab (20 mg b.i.d.)  / amo (1000 mg b.i.d.)  / cla (500 mg b.i.d.)  


Route: Oral 


Comparator Regimen: Triple (rab/amo/cla) 


Dose and timing: 7 days; rab (20 mg b.i.d.)  / amo (1000 mg b.i.d.)  / cla (500 mg b.i.d.) 


Route: Oral  


 


Regimen: Triple (ome/amo/cla) 


Dose and timing: 10 days:  ome (20 mg b.i.d.)   /amo (1000 mg b.i.d.)  / cla (500 mg b.i.d.) 


Route: Oral 


 


Regimen: Triple (rab/amo/cla) 


Dose and timing: 3 days; rab (20 mg b.i.d.)  / amo (1000 mg b.i.d.)  / cla (500 mg b.i.d.) 
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Bibliographic 
reference (Ref ID) 


Vakil N et al, 2004 


Route: Oral 


 


Length of follow up Follow-up occurred  6 weeks following treatment 


Outcomes measures 
and effect sizes 


 


 Eradication  ITT P 
(compare


d to (ome 


/amo/cla) 


Eradication PP P 
(compare
d to 
(ome/amo


/ 


cla) 


 n, k, % (95% CI)   n, k, % (95% CI)   


Triple 3 
(rab/amo/cla)  


187, 51, 27 (21-
34) 


N/R  167, 50, 30 923-
37) 


N/R 


Triple 7 


(rab/amo/cla))   


194, 150, 77 (71-


83) 


N/D 166, 140, 84 (79-


90) 


N/D 


Triple 10 
(rab/amo/cla)  


196, 153, 78 (72-
84) 


N/D 171, 147, 86 (91-
91) 


N/D 


Triple 
(ome/amo/cla)  


206, 151, 73 (67-
79) 


N/D 171, 146, 82 (76-
87) 


N/D 


 Adverse events 


 


 


n 


 


k 


 


% 


Triple 3 


(rab/amo/cla)  


Diarrhoea/loose 


stools 188 17 


 


9 


Triple 7 
(rab/amo/cla))   


Diarrhoea/loose 
stools 195 22 


 


11 


Triple 10 
(rab/amo/cla)  


Diarrhoea/loose 
stools 198 11 


 


6 


Triple Diarrhoea/loose 207 22  
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Bibliographic 
reference (Ref ID) 


Vakil N et al, 2004 


(ome/amo/cla)  stools 11 


 


Sub groups 


    


     


Non- ulcer 
peptic disease 


Eradication  ITT 


n, k, % 


 


p 


Eradication PP  


n, k, % 


 


p 


Triple 3 
(rab/amo/cla) 


97,27, 28 N/R 89, 27, 30 N/R 


Triple 7 
(rab/amo/cla))   


93,68,73 N/R 79,63,80 N/R 


Triple 10 
(rab/amo/cla)  


99,78, 79 N/R 86,74,86 N/R 


Triple 
(ome/amo/cla)  


103,74,72 N/R 92,74,80 N/R 


 


Peptic ulcer 
disease 


    


 Triple 3 
(rab/amo/cla) 


90, 24, 27 N/R 78, 23, 30 N/R 


Triple 7 
(rab/amo/cla))   


101, 82, 81 N/R 87,77,89 N/R 


Triple 10 
(rab/amo/cla)  


97, 75, 77 N/R 85, 73, 86 N/R 


Triple 
(ome/amo/cla)  


103, 77, 75 N/R 87, 72, 83 N/R 


 


Sensitive to 
clarithromycin 
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Bibliographic 
reference (Ref ID) 


Vakil N et al, 2004 


Triple 3 
(rab/amo/cla) 


134, 33, 25 N/R 121, 32, 26 N/R 


Triple 7 
(rab/amo/cla))   


145,103, 71 N/R 119, 95, 80 N/R 


Triple 10 
(rab/amo/cla)  


142, 111, 78 N/R 125, 106, 85 N/R 


Triple 
(ome/amo/cla)  


139, 96, 79 N/R 122, 95, 79 N/R 


 


Resistant to 
clarithromycin 


    


Triple 3 
(rab/amo/cla) 


9, 0, 0 N/R 8, 0, 0 N/R 


Triple 7 


(rab/amo/cla))   


16, 5, 31 N/R 14, 5, 36 N/R 


Triple 10 
(rab/amo/cla)  


9, 1,11 N/R 9, 1, 11 N/R 


Triple 
(ome/amo/cla)  


18, 5, 28 N/R 15, 9, 60 N/R 


 


Source of funding Eisai Inc, Teaneck NJ and Janssen Pharmaceuticals Inc  


Comments Patients took placebos to match active group comparators to ensure blinding as needed. Four arm study however only one valid 
comparison for the review as only the length of study and PPI are altered. Compliance was reported as greater than 95% in all 
treatment groups with specific data given   
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Bibliographic 
reference (Ref ID) 


van Zanten SV et al, 2003 


Study type  Randomised controlled trial 


Location Canada  
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Bibliographic 
reference (Ref ID) 


van Zanten SV et al, 2003 


Number 305 


Characteristics of 
patients 


Mean age (yr): 52 


Number of males: 244 


Inclusion criteria: Chronic dyspepsia patients (with/without peptic ulcer disease). H pylori positive 


Exclusion criteria: Active duodenal ulcer, history of GERD or esophagitis that requires on-going treatment, renal insufficiency, 
serious comorbidity, allergy to study drugs. Use of bismuth or antibiotics in 4 weeks prior to study enrolment. NSAIDs not allowed 


during the study    


Dyspeptic condition types(s): Chronic dyspepsia patients (with/without peptic ulcer disease) 


Previous antibiotics: Reported mixed 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Triple 


(ome/amo/cla)  


N=152 


Triple (ran/bis/cla) 


n=153 


Mean age, yr (range)  


 


52 


20-80 


52 


22-85 


Sex male/female 80/72 79/74 


Ulcer history 


Yes 


No 


 


59 


93 


 


52 


101 


Previous eradication  
treatment  


Yes 


No 


 


 


8 


144 


 


 


12 


141 
 


Intervention Regimen: Triple (ome/amo/cla) 
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reference (Ref ID) 


van Zanten SV et al, 2003 


Dose and timing: 7 days; ome (20 mg b.i.d.)  / amo (1000 mg b.i.d.)  / cla (500 mg b.i.d.) 


Route: Oral 


Comparator Regimen: Triple (bis/ran/cla) 


Dose and timing: 7 days; bis/ran (400 mg b.i.d.)  / cla (500 mg b.i.d.)  


Route: Oral 


Length of follow up Follow-up occurred 12 weeks following treatment 


Outcomes measures 
and effect sizes 


 Triple 


(ome/amo/cla) 


 Triple  


(ran/bis/cla) 


 


 


 N k mean/
% 


95% 
CI 


N k mean/
% 


95% 
CI 


p 


Eradication 


rate ITT 


152 118 78 71-


84 


153 101 66 59-74 0.03 


Eradication 
rate PP 


110 105 96 92-
99 


112 94 84 77-91 0.00
7 


Adverse 
events 
(diarrhoea/lo


ose stools) 


156 64 41 N/R 156 45 29 N/R N/R 


Adherence to 
medication - 
mean pills 


taken 


152 128 84.2 N/R 153 143 93.5 N/R <0.0
5 


 


 


Source of funding GlaxoSmithKline (Canada) Incorporated  


Comments Study uses ranitidine bismuth citrate (this will be classed as two compounds -bismuth and ranitidine). Previous eradication in RBC-
C group 8% and OCA 5%  
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Bibliographic 
reference (Ref ID) 


Bago et al 2009 


Study type  Randomised controlled trial 


Location Croatia 


Number 160 


Characteristics of 
patients 


Mean age (yr): 45 


Number of males: 59 


Inclusion criteria: >18 years, non-ulcer dyspepsia, H pylori positive after first line eradication 


Exclusion criteria: Duodenal or gastric ulcer, gastrointestinal bleeding, contradiction to study medication. Use of NSAIDs, anti-
coagulants, corticosteroids or gold based drugs or recent treatment with antimicrobials. Presence of severe disease, 


pregnancy/breast feeding or poor compliance 


Dyspeptic condition types(s): Non-ulcer dyspepsia 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Triple 


 (ome/met/mox) 


N=82 


Quad 


(ome/bis/met/tet) 


N=78 


p 


Age (yr) (mean) 50 + 12 58 + 15 N/R 


Gender male/female 42/40 41/37 N/R 


Smoking 28 24 N/R 
 


Intervention Triple (ome/met/mox) 


Dose and timing: 7 days; ome (20 mg b.i.d) / met (500 mg t.i.d) / mox (400 mg m.a.n.e) 


Route: Oral 
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reference (Ref ID) 


Bago et al 2009 


Comparator Quad (ome/bis/met/tet)  


Dose and timing: 7 days; ome (20 mg b.i.d) / bis (120 mg q.i.d) / met (500 mg t.i.d) / tet (500 mg q.i.d) 


Route: Oral 


Length of follow up Follow-up occurred  2 years following treatment 


Outcomes measures 
and effect sizes 


 


 Triple 


 (ome/met/mox) 


 Quad 


(ome/bis/met/tet
) 


 


  


 N k Mea
n % 


95% CI N k Mean 
% 


95% CI p 


Eradication 
rate ITT 


82 6
0 


73 64-82 7
8 


4
2 


53 43-64 0.01
8 


Adverse 
events 
(diarrhoea/lo


ose stools) 


82 2 2.4 N/R 7
8 


0 0 N/R N/R 


Adverse 
events (rash) 


82 1 1.2 N/R 7
8 


0 0 N/R N/R 


Adherence 82 7
6 


92 N/R 7
8 


6
5 


83 N/R 0.11
4 


 


Source of funding Not reported 


Comments  
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Bibliographic 
reference (Ref ID) 


Cheng et al 2007 


Study type  Randomised controlled trial 
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reference (Ref ID) 


Cheng et al 2007 


Location Taiwan 


Number 124 


Characteristics of 
patients 


Mean age (yr): 42 


Number of males: 63 


Inclusion criteria: H pylori infection and previous eradication failure 


Exclusion criteria: Allergy to study medication 


Dyspeptic condition types(s): Duodenal ulcer, non-duodenal ulcer 


Previous 1st line eradication regimen: PPI/AMO/CLA  


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Triple (lan/amo/lev) 


N=62 


 Triple high (lan/amo/lev 


N=62 


p 


Age (yr) (mean) 41.8 42.2 N/R 


Gender female % 50 51.6 N/R 


Non duodenal ulcer 28 30 N/S 


Duodenal ulcer  34 32 N/S 
 


Intervention Triple (lan/amo/lev) 


Dose and timing: 7 days; lan (30 mg b.i.d) / amo (1000mg b.i.d.) / lev (500mg b.i.d)  


Route: Oral 


Comparator Triple high dose (lan/amo/lev) 


Dose and timing: 7 days; lan (30 mg b.i.d) / amo (1000mg b.i.d.) / lev (500mg q.i.d)  


Route: Oral 


Length of follow up Follow-up occurred  8 weeks following treatment 


Outcomes measures 
and effect sizes 
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Bibliographic 
reference (Ref ID) 


Cheng et al 2007 


 Triple 
(lan/amo/lev) 


 Triple 
high(lan/amo/lev


) 


  


 N k Mean 
% 


95% CI N k Mean 
% 


95% CI p 


Eradication 
rate ITT 


62 5
0 


80.6 N/R 6
2 


4
9 


79 N/R N/R 


Adherence 62 5
7 


91.9 N/R 6
2 


5
6 


90.3 N/R N/R 


Adverse 
events 
(diarrhoea/lo


ose stools) 


62 3 4.8 N/R 6
2 


5 8.1 N/R N/R 


 


Source of funding Research grant from National Scientific Council Taiwan 


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Cheon et al 2006[a] 


Study type  Randomised controlled trial 


Location Korea 


Number 54 


Characteristics of 
patients 


Mean age (yr): 56 


Number of males: 31 


Inclusion criteria: H pylori positive after previous eradication attempt 


Exclusion criteria: Concurrent critical illness, previous upper GI surgery, recent frequent NSAID, anticoagulation or steroid use. 
Study medication contradictions (allergy). Use of antimicrobials conditions associated with poor compliance. 


Dyspeptic condition types(s): Gastric ulcer, duodenal ulcer, gastroduodenal ulcer 


Previous 1st line eradication regimen: PPI/AMO/CLA  
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Bibliographic 
reference (Ref ID) 


Cheon et al 2006[a] 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Quad (pan/bis/amo-
cla/tet) 


N=25 


Quad 


(pan/bis/met/tet) 


N=29 


p 


Age (yr) (mean) 58.6 + 10.1 54.7 + 12.3 0.21 


Gender male/female 15/10 16/13 0.72 


Gastric ulcer 7 7 N/R 


Duodenal ulcer 17 20 N/R 


Gastroduodenal ulcer 1 2 N/R 


Amo res 4 3 1.0 


Met res 12 8 0.477 


Amo +Met res 2 2 1.0 
 


Intervention Regimen: Quad (pan/bisamo-cla//tet) 


Dose and timing: 7 days; pan (40 mg b.i.d) / bis (300 mg q.i.d.) / amo-cla (1000mg b.i.d) /  tet (500 mg q.i.d ) 


Route: Oral 


Comparator Regimen: Quad (pan/bis/met/tet) 


Dose and timing: 7 days; pan (40 mg b.i.d) / bis (300 mg q.i.d) / met (500 mg t.i.d) / tet (500 mg q.i.d.) 


Route: Oral 


Length of follow up Follow-up occurred  5 weeks following treatment 


 


Outcomes measures 
and effect sizes 


 


 


 Quad 
(pan/bis/amo-


 Quad   
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Bibliographic 
reference (Ref ID) 


Cheon et al 2006[a] 


cla/tet) 


 


(pan/bis/met/tet) 


 


 N k Mean 


% 


95% CI N k Mean 


% 


95% CI p 


Eradication 
rate ITT 


25 4 16 1.6-30.4 2
9 


1
9 


65.5 48.2-
82.8 


<0.000
1 


Adverse 
events 
(diarrhoea/lo


ose stools) 


25 4 16 N/R 2
9 


1 3.4 NR N/R 


 


Source of funding Liver Research Foundation Korea 


Comments Subgroups for resistance are reported but only as percentages for some of the data. Hence this data set was not extractable 
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Bibliographic 
reference (Ref ID) 


Cheon et al, 2006[b 


Study type  Randomised controlled trial 


Location Korea 


Number 85 


Characteristics of 
patients 


Mean age (yr): 53 


Number of males: 47 


Inclusion criteria: Patients who had failed a first-line eradication treatment for H pylori 


Exclusion criteria: Patients with recurrent illness, a history of previous upper gastrointestinal surgery, contraindication to any of the 
study medication, recent frequent intake of NSAIDS, anticoagulants or steroids, an allergy to the study medications, pregnant or 
breast feeding women, recent use of antimicrobials and any condition probably associated with poor compliance such as drug 


abusers or alcoholics 


Dyspeptic condition types(s): Gastric ulcer, duodenal ulcer, gastroduodenal ulcer and non-ulcer dyspepsia 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 
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Bibliographic 
reference (Ref ID) 


Cheon et al, 2006[b 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics:  


 Triple (eso/amo/mox) 


n=41 


Quad 
(bis/eso/met/tet)n=44 


p 


Mean age, yr (SD) 54.3 (11.7) 51.6 (12.5) 0.295 


Sex: males/females 24/17 23/21 0.562 


Gastric ulcer (n) 11 11 N/R 


Duodenal ulcer (n) 20 24 N/R 


Gastroduodenal ulcer 
(n) 


2 1 N/R 


Gastric adenoma (n) 4 3 N/R 


Non-ulcer dyspepsia 
(n) 


4 5 N/R 


 


Intervention Regimen: Triple (eso/amo/mox) 


Dose and timing: 7 days; eso (20 mg b.i.d) / amo (1 g b.i.d) / mox (400 mg q.i.d) 


Route: Oral 


Comparator Regimen: Quad (bis/eso/met/tet) 


Dose and timing: 7 days; bis (300 mg q.i.d) / eso (20 mg b.i.d) / met (500 mg t.i.d) / tet (500 mg q.i.d) 


Route: Oral 


Length of follow up Follow-up occurred  4 weeks following  treatment 


Outcomes measures 
and effect sizes 


 


 Triple 
(eso/amo/mox) 


 Quad 
(bis/eso/met/tet) 


  


 N k Mean 
% 


95% CI N k Mean 
% 


95% CI p 


Eradication 41 3 75.6 62.5-88.7 4 2 54.5 39.8-69.2 0.04
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Bibliographic 
reference (Ref ID) 


Cheon et al, 2006[b 


rate ITT 1 4 4 2 


Eradication 
rate PP 


37 3
1 


83.8 71.9-95.7 3
3 


2
4 


72.7 55.7-89.7 0.26
0 


Adverse 
events 
(diarrhoea/lo


ose stools) 


41 1 2.4 N/R 4


4 


0 0 N/R N/R 


Adherence to 
medication 


41 3
7 


90.2 N/R 4
4 


3
3 


75 N/R N/R 


 


Source of funding This work was supported by a grant from the SNUBH research fund 


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Chi et al, 2003 


Study type  Randomised controlled trial 


Location Taiwan 


Number 100 


Characteristics of 
patients 


Mean age (yr): 45 


Number of males: 51 


Inclusion criteria: Patients who had failed a previous H pylori eradication regimen 


Exclusion criteria: Patients known to be allergic to bismuth, tetracycline or metronidazole were excluded. Patients with gastric 
malignancy were also excluded 


Dyspeptic condition types(s): Gastric ulcer, duodenal ulcer, non-ulcer dyspepsia 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 
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Bibliographic 
reference (Ref ID) 


Chi et al, 2003 


Baseline clinical patient characteristics:  


 Quad (bis/ome/amo/met) 


n=50 


Quad (bis/ome/amo/tet) 


n=50 


p 


Mean age, yr  45.8 43.9 N/S 


Sex: males/females 25/25 26/24 N/S 


Diagnosis (duodenal ulcer/gastric 
ulcer/non-ulcer) 


23/12/15 25/10/15 N/S 


 


Intervention Regimen: Quad (bis/ome/amo/met) 


Dose and timing: 7 days; bis (120 mg t.i.d) / ome (20 mg b.i.d) / amo (1 g b.i.d) / met (500 mg b.i.d)  


Route: Oral 


 


Comparator Regimen: Quad (bis/ome/amo/tet) 


Dose and timing: 7 days; bis (120 mg t.i.d) / ome (20 mg b.i.d) / amo (1 g b.i.d) / tet (500 mg q.i.d)  


Route: Oral 


Length of follow up Follow-up occurred  6 weeks following  treatment 


Outcomes measures 
and effect sizes 


 


 Quad 
(bis/ome/amo/met


) 


 


 Quad 
(bis/ome/amo/tet) 


 


  


 N k Mea
n % 


95% CI N k Mea
n % 


95% CI p 


Eradication 
rate ITT 


50 29 58 50.9-
65.1 


50 39 78 69.8-86.2 <0.0
5 


Eradication 
rate PP 


43 29 67.4 59.3-
75.5 


44 39 88.6 82.1-95.1 <0.0
5 


Adverse 
events 


50 3 6 N/R 50 3 6 N/R N/R 
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Bibliographic 
reference (Ref ID) 


Chi et al, 2003 


(diarrhoea/lo


ose stools) 


Adherence to 
medication 


50 43 86 N/R 50 44 88 N/R N/R 


Eradication 
rate PP (CR) 


11 6 54.5 N/R 11 8 72.7 N/R N/S 


Eradication 
rate PP (CS) 


26 16 61.5 N/R 26 23 88.5 N/R N/S 


Eradication 
rate PP (MR) 


15 5 33.3 N/R 16 13 81.3 N/R 0.05 


Eradication 
rate PP (MS) 


22 17 77.3 N/R 21 18 85.7 N/R N/S 


Clarithromycin resistant (CR); clarithromycin susceptible (CS); metronidazole resistant (MR); metronidazole susceptible (MS) 


Source of funding This study was supported by a research grant from the National Scientific Council, Taiwan 


Comments N/A 
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Bibliographic 


reference (Ref ID) 


Chuah et al 2012 


Study type  Randomised controlled trial 


Location Taiwan 


Number 128 


Characteristics of 


patients 


Mean age (yr): 56 


Number of males: 61 


Inclusion criteria: Endoscopically proven peptic ulcer disease or gastritis, persistent H pylori (failed one eradication attempt) 


Exclusion criteria: Ingestion of antibiotic, bismuth, PPI, use of NSAIDs in 4 weeks prior to study, allergic reaction to study 
medication, previous gastric surgery, concomitant serious illness, pregnancy 


Dyspeptic condition types(s): Gastric ulcer, duodenal ulcer, gastric and duodenal ulcer, unspecified (includes peptic ulcer) 
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Bibliographic 
reference (Ref ID) 


Chuah et al 2012 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: 3 weeks of antacid treatment for patients with gastritis, 3 weeks of esomeprazole 40mg once daily for peptic 
ulcer patients 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Triple 


 (eso/amo/lev) 


N=64 


Triple 


(eso/amo/tet) 


N=64 


p 


Age (yr) (mean) 58.5 + 14 55.7 + 12.3 0.233 


Gender male/female 26/38 35/29 0.11 


Smoking 6 9 0.41 


Alcohol 5 6 0.75 


Gastric ulcer 18 24 N/R 


Duodenal ulcer 17 19 N/R 


Gastric and duodenal 
ulcer  


11 5 N/R 


unspecified 18 16 N/R 


Tet (sus/res) 17/0 15/0 N/R 


Amo (sus/res) 17/0 15/0 N/R 


Lev (sus/res)  13/4 10/5 0.699 
 


Intervention Regimen: Triple (eso/amo/lev) 


Dose and timing: 7 days; eso (40 mg b.i.d) / amo (1000 mg b.i.d.) / lev (500 mg m.i.d.)  


Route: Oral 


Comparator Regimen: Triple  (eso/amo/tet)  


Dose and timing: 14 days; eso (40 mg b.i.d) / amo (1000 mg b.i.d) / tet (500 mg q.i.d.)  
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Bibliographic 
reference (Ref ID) 


Chuah et al 2012 


Route: Oral 


Length of follow up Follow-up occurred 126 days following treatment 


Outcomes measures 
and effect sizes 


 


 Triple 


 (eso/amo/lev) 


 


 Triple 


(eso/amo/tet) 


 


  


 N k Mea
n % 


95% CI N k Mean 
% 


95% CI p 


Eradication 
rate ITT 


64 50 78 N/R 64 48 75 N/R 0.67 


Eradication 
rate ITT 


amo sen 


17 11 65 N/R 15 9 60 N/R N/R 


Eradication 
rate ITT lev 


sus 


13 9 69 N/R N/A N/A N/A N/A N/A 


Eradication 
rate ITT lev 


res 


4 2 50 N/R N/A N/A N/A N/A N/A 


Eradication 
rate ITT tet 


sus 


N/A N/A N/A N/A 15 9 60 N/R N/A 


Adverse 
events 
(diarrhoea/l


oose stools) 


64 0 0 N/R 64 0 0 N/R N/R 


Adverse 
events 


(rash) 


64 0 0 N/R 64 1 NR N/R 1.0 
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Bibliographic 
reference (Ref ID) 


Chuah et al 2012 


Adherence 
to 


medication 


64 61 95 N/R 64 62 97 N/R 0.95 


 


Source of funding Research Foundation of Chang Gung Memorial Hospital Taiwan 


Comments Double blinded study 


 32 


Bibliographic 
reference (Ref ID) 


Di Caro et al, 2009 


Study type  Randomised controlled trial 


Location Italy 


Number 160 


Characteristics of 
patients 


Mean age (yr): Not reported 


Number of males: 72 


Inclusion criteria: Patients H pylori positive who had failed previous eradication therapy 


Exclusion criteria: Patients taking PPIs, H2RAs or antibiotics in the 4 weeks preceeding the enrolment were excluded as were 
pregnant women, patients with known antibiotic allergy or hepatic impairment of kidney failure 


Dyspeptic condition types(s): Peptic ulcer, duodenitis, gastritis 


Previous 1st line eradication regimen: Standard first-line triple therapy (either amoxicillin or metronidazole based) 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 160 consecutive Caucasian patients (aged 18 – 70 years, 72 male patients). No additional 
baseline characteristics were provided. 


Intervention Regimen: Triple (eso/amo/lev) 


Dose and timing: 7 days; eso (20 mg b.i.d) / amo (1 g b.i.d) / lev (500 mg m.a.n.e) 


Route: Oral 


Comparator Regimen: Triple (eso/amo/lev) 
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Bibliographic 
reference (Ref ID) 


Di Caro et al, 2009 


Dose and timing: 10 days; eso (20 mg b.i.d) / amo (1 g b.i.d) / lev (500 mg m.a.n.e) 


Route: Oral 


 


Regimen: Triple (eso/amo/lev) – double dose lev 


Dose and timing: 7 days; eso (20 mg b.i.d) / amo (1 g b.i.d) / lev (500 mg b.i.d)  


Route: Oral 


 


Regimen: Triple (eso/amo/lev) – double dose lev 


Dose and timing: 10 days; eso (20 mg b.i.d) / amo (1 g b.i.d) / lev (500 mg b.i.d) 


Route: Oral 


Length of follow up Follow-up occurred  6 weeks following  treatment 


 


Outcomes measures 
and effect sizes 


 


 Eradication  ITT P  


 


Eradicatio
n PP 


 k, n, % (95% CI)   n, k, % 
(95% CI) 


Triple 7 (eso/amo/lev) 26, 40, 65 (NR) 0.81 compared with 
Triple 7 (eso/amo/lev) 


– double dose lev 


 


<0.02 compared with 
Triple 10 (eso/amo/lev) 


Same as 
ITT 


Triple 10 (eso/amo/lev) 36, 40, 90 (NR) 0.73 compared with 
Triple 10 (eso/amo/lev) 


– double dose lev 


Same as 
ITT 


Triple 7 (eso/amo/lev) 
– double dose lev 


28, 40, 70 (NR) 0.18 compared with 
Triple 10 (eso/amo/lev) 


– double dose lev 


Same as 
ITT 
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Bibliographic 
reference (Ref ID) 


Di Caro et al, 2009 


Triple 10 (eso/amo/lev) 
– double dose lev 


34, 40, 85 (NR) 0.18 compared with 
Triple 7 (eso/amo/lev) 


– double dose lev 


Same as 
ITT 


 Adherence to 
medication (n) 


 


Adherence to 
medication (k) 


Adherenc
e to 
medicatio


n (%) 


Triple 7 (eso/amo/lev) 40 36 90 


Triple 10 (eso/amo/lev) 40 33 82.5 


Triple 7 (eso/amo/lev) 
– double dose lev 


40 31 77.5 


Triple 10 (eso/amo/lev) 
– double dose lev 


40 36 90 


 


Source of funding Not reported 


Comments  
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Bibliographic 
reference (Ref ID) 


Gisbert et al 2007 


Study type  Randomised controlled trial 


Location Spain 


Number 100 


Characteristics of 
patients 


Mean age (yr): 47 


Number of males: 43 


Inclusion criteria: Persistent H pylori infection, gastroduodenal ulcer disease, functional dyspepsia 


Exclusion criteria: <18 years, presence of clinically significant associated disease, previous gastric surgery, allergy to study 
medication 


Dyspeptic condition types(s): Gastroduodenal ulcer disease, functional dyspepsia 
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Bibliographic 
reference (Ref ID) 


Gisbert et al 2007 


Previous 1st line eradication regimen: PPI/AMO/CLA  


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Triple 


(ome/amo/lev) 


N=50 


Quad 


(ran/bis/met/tet) 


N=50 


p 


Age (yr) (mean) 46 47  N/S 


Gender male % 38 29 N/S 


Smoking % 23 18 N/S 


Functional dyspepsia 
% 


82 81 N/S 


Duodenal ulcer % 18 19 N/S 
 


Intervention Regimen: triple (ome/amo/lev) 


Dose and timing: 7 days; ome (20 mg b.i.d) / amo (1000 mg b.i.d) / lev (500 mg b.i.d)  


Route: Oral 


Comparator Regimen: quad (ran/bis/met/tet)  


Dose and timing: 7 days; ran/bis (400 mg b.i.d) / met (250 mg q.i.d) / tet (500 mg q.i.d.) 


Route: Oral 


Length of follow up Follow-up occurred  8 weeks following  treatment 


Outcomes measures 
and effect sizes 


 


 


 Triple 


(ome/amo/lev) 


 Quad 


(ran/bis/met/tet) 


  


 N k Mean 
% 


95% CI N k Mean 
% 


95% CI p 
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reference (Ref ID) 


Gisbert et al 2007 


Eradication 
rate ITT 


50 3
4 


68 N/R 5
0 


3
4 


68 N/R 0.76 


Adherence 50 4
5 


90 N/R 5
0 


4
5 


90 N/R N/R 


Adverse 
events 
(diarrhoea/lo


ose stools) 


50 5 10 N/R 5
0 


1 2 N/R N/R 


Adverse 
events (rash) 


50 0 0 N/R 5
0 


1  2 N/R N/R 


 


Source of funding Instituto de Salud Carlos III 


Comments Open trial 
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Bibliographic 
reference (Ref ID) 


Gisbert et al, 1999 


Study type  Randomised controlled trial 


Location Spain 


Number 60 


Characteristics of 
patients 


Mean age (yr): 45 


Number of males: 28 


Inclusion criteria: Patients in whom a first H pylori eradication therapy failed 


Exclusion criteria: Having had antibiotic or bismuth therapy within 30 days prior to entering the study, use of gastroerosive drugs, 
presence of associated conditions (hepatic, cardiorespiratory or renal diseases, diabetes, malign diseases, coagulopathy or 


previous gastric surgery) 


Dyspeptic condition types(s): Duodenal ulcer, non-ulcer dyspepsia 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 
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Gisbert et al, 1999 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics:  


 Quad (bis/ome/met/tet) 


n=30 


Quad (bis/ran/met/tet) 


n=30 


p 


Mean age, yr ± SD 47 ± 12 43 ± 11 0.19 


Sex: males/females 14/16 14/16 0.79 


Smoking (% smokers) 53 33 0.19 


Diagnosis (% duodenal ulcer/non-ulcer) 27/73 17/83 0.54 
 


Intervention Regimen: Quad (bis/ome/met/tet) 


Dose and timing: 7 days; bismuth (120 mg q.i.d) / ome (20 mg b.i.d) / met (250 mg q.i.d) / tet (500 mg q.i.d)  


Route: Oral 


Comparator Regimen: Quad (bis/ran/met/tet) 


Dose and timing: 7 days; Ranitidine bismuth citrate (400 mg b.i.d) / met (250 mg q.i.d) / tet (500 mg q.i.d)  


Route: Oral 


Length of follow up Follow-up occurred  4 weeks following  treatment 


Outcomes measures 
and effect sizes 


 


 


 Quad 
(bis/ome/met/tet) 


 


 Quad 
(bis/ran/met/tet) 


 


  


 N k Mea
n % 


95% CI N k Mea
n % 


95% CI p 


Eradication 
rate ITT 


30 17 57 39-73 30 25 83 66-93 0.04
6 


Eradication 
rate PP 


29 17 59 41-14 
(as 


29 25 86 69-94 0.03
7 
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Gisbert et al, 1999 


reported 
by 


author) 


Adherence to 
medication 


29 29 100 N/R 29 29 100 N/R N/R 


 


Source of funding Not reported 


Comments Open trial. Adverse events were recorded in the study but was not reported in a way that the data could be extracted 
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Bibliographic 
reference (Ref ID) 


Georgopoulos et al 2002 


Study type  Randomised controlled trial 


Location Greece 


Number 95 


Characteristics of 
patients 


Mean age (yr): 45 


Number of males: 59 


Inclusion criteria: Persistent H pylori (failed one eradication attempt) 


Exclusion criteria: Use of antibiotics, bismuth PPI, NSAIDs in month prior to study, pregnancy, lactation, previous gastric surgery, 
severe chronic disease 


Dyspeptic condition types(s): Duodenal ulcer, non-ulcer dyspepsia 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Quad 


 (ome/bis/met/tet) 


N=49 


Quad 


(ome/bis/cla/met) 


N=46 


p 
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Age (yr) (median +range)) 43(18-78) 44(19-78) 0.97 


Gender male/female 31/18 28/18 0.81 


Smoking % 50 39.5 0.24 


Duodenal ulcer 13 17 0.27 


Non ulcer  dyspepsia 36 29 0.27 


Met sus and Cla sus 20 16 N/R 


Met sus Cla res 5 3 N/R 


Met res Cla sus 8 11 N/R 


Met res Cla res 4 6 N/R 
 


Intervention Regimen: Quad  (ome/bis/cla/met) 


Dose and timing: 7 days; ome (20 mg b.i.d) / bis (120mg q.i.d) / cla (500 mg b.i.d) / met (500 mg b.i.d)  


Route: Oral 


Comparator Regimen: Quad (ome/bis/met/tet) 


Dose and timing: 7 days; ome (20 mg b.i.d) / bis (120 mg q.i.d) / met (500 mg b.i.d) / tet (500 mg q.i.d)  


Route: Oral 


Length of follow up Follow-up occurred 49 days following treatment 


Outcomes measures 
and effect sizes 


 


 Quad 


 
(ome/bis/met/tet


) 


 


 Quad 


(ome/bis/cla/met
) 


 


  


 N k Mea
n % 


95% CI N k Mean 
% 


95% CI p 


Eradication 
rate ITT 


49 4
1 


83.7 70-92 4
6 


2
7 


58 43-73 0.00
7 
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Adherence 49 4
9 


100 86-100 4
6 


4
6 


100 86-100 0.66 


 


Source of funding Not reported 


Comments Data could not be extracted on eradication rates in relation to resistance as the graphs were labelled incorrectly 
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Bibliographic 
reference (Ref ID) 


Hu et al 2011 


Study type  Randomised controlled trial 


Location Taiwan 


Number 90 


Characteristics of 
patients 


Mean age (yr): 56 


Number of males: 50 


Inclusion criteria: Adult, endoscopically proven peptic ulcer disease, gastritis/normal endoscopy, H pylori positive 


Exclusion criteria: Previous H pylori eradication, ingestion of antibiotics ,bismuth, PPI within 4 weeks, use of NSAIDs within 4 weeks, history of 
allergic reaction to study medication, previous gastric surgery, serious concomitant illness, pregnancy. 


Dyspeptic condition types(s): Endoscopically proven peptic ulcer disease, gastritis 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: Esomeprazole 40mg daily for patients with peptic ulcers only 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Triple (eso/amo/lev) 


N=45 


Triple (eso/amo/met) 


N=45 


p 


Age (yr) (mean) 56 + 13.5 56.3 + 10.2 0.9 


Gender male/female 21/24 29/16 0.13 


Smoking 5 10 0.25 


Alcohol consumption 5 12 0.10 
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reference (Ref ID) 


Hu et al 2011 


History of PU 30 32 0.8 


Gastric ulcer 13 19 0.08 


Duodenal ulcer 12 17 N/R 


Gastric and dudodenal 
ulcer 


8 5 N/R 


Gastritis 12 4 N/R 
 


Intervention Regimen: Triple (eso/amo/lev) 


Dose and timing: 7 days; eso (40 mg b.i.d) / amo((1000 mg b.i.d) / lev (500 mg daily) 


Route: Oral 


Comparator Regimen: Triple (eso/amo/met) 


Dose and timing: 14 days; eso (40 mg b.i.d) / amo (1000 mg b.i.d) / met (250 mg q.i.d) 


Route: Oral 


Length of follow up Follow-up occurred  8 weeks following treatment 


Outcomes measures 


and effect sizes 


 


 Triple 


 (eso/amo/lev) 


 Triple 
(eso/amo/met) 


  


 N k Mean 
% 


95% CI N k Mean 
% 


95% CI p 


Eradication 
rate ITT 


45 32 68.9 N/R 45 38 84.4 N/R 0.134 


Adverse 
events 
(diarrhoea/loos
e stools) 


45 2 4.4 N/R 45 2 4.4 N/R 1.00 


Adverse 
events (rash) 


45 0 0 N/R 45 2 4.4 N/R 0.49 


Adherence  45 43 95.6 N/R 45 45 100 N/R 0.49 
 


Source of funding Foundation of Chang Gung Memorial Hospital 


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Koksal et al, 2005 


Study type  Randomised controlled trial 


Location Turkey 


Number 56 


Characteristics of 
patients 


Mean age (yr): 44 


Number of males: 25 


Inclusion criteria: Patients who remained H pylori positive after an initial treatment failure 


Exclusion criteria: Patients who received bismuth compounds, anti-secretory drugs, or antibiotics during the 4 weeks before 
endoscopy were excluded from the study. Other exclusion criteria were age under 18 years, previous gastrointestinal surgery, 
concomitant diabetes, heart, liver or renal disease, malignancy, pregnancy or lactation, use of NSAIDS and allergy to penicillin, 


clarithromycin, bismuth or metronidazole 


Dyspeptic condition types(s): Gastric ulcer and non-ulcer dyspepsia 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics:  


 Quad (bis/ran/amo/cla) 


n=28 


Quad (bis/ran/met/tet) 


n=28 


p 


Mean age, yr  46 ±11 42 ± 10 0.1 


Sex: males/females 12/16 13/15 0.7 


Smoking (% smokers) 17.8 32.1 0.2 


Diagnosis (duodenal ulcer/gastric 
ulcer/non-ulcer) 


0/2/26 0/1/27 0.5 


 


Intervention Regimen: Quad (bis/ran/amo/cla) 


Dose and timing: 10 days; ranitidine bismuth citrate (400 mg b.i.d) / amo (1 g b.i.d) / cla (500 mg b.i.d) 


Route: Oral 
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Comparator Regimen: Quad (bis/ran/met/tet) 


Dose and timing: 10 days; ranitidine bismuth citrate (400 mg b.i.d) / met (500 mg b.i.d) / tet (500 mg b.i.d) 


Route: Oral 


Length of follow up Follow-up occurred  8 weeks following  treatment 


Outcomes measures 
and effect sizes 


 


 


 Quad 
(bis/ran/amo/cla) 


 


 Quad 
(bis/ran/met/tet) 


 


  


 N k Mea
n % 


95% CI N k Mea
n % 


95% CI p 


Eradication 
rate ITT 


28 17 60.7 42-79 28 24 85.7 73-98 0.03 


Eradication 
rate PP 


28 17 60.7 42-79 28 24 85.7 73-98 0.03 


Adverse 
events 
(diarrhoea/lo


ose stools) 


28 2 7.1 N/R 28 4 14.2 N/R N/R 


Adverse 
events (rash) 


28 1 3.5 N/R 28 0 0 N/R N/R 


Adverse 
events 
(mouth 


dryness) 


28 2 7.1 N/R 28 0 0 N/R N/R 


Adherence to 
medication 


28 28 100 N/R 28 28 100 N/R N/R 


N.B. PP eradication rate not reported in table as results were the same as for ITT eradication 
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reference (Ref ID) 


Koksal et al, 2005 


Source of funding Not reported 


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Kuo et al 2009 


Study type  Randomised controlled trial 


Location Taiwan 


Number 166 


Characteristics of 
patients 


Mean age (yr): 50 


Number of males: 84 


Inclusion criteria: H pylori positive after previous eradication attempt 


Exclusion criteria: Ingestion of antibiotics, bismuth PPI within 4 weeks, allergic reaction to study medication, previous gastric 
surgery, coexistence of serious concomitant illness, pregnancy. 


Dyspeptic condition types(s): Gastritis, gastric ulcer, duodenal ulcer 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Quad (eso/bis/met/tet) 


N=83 


Triple 


(eso/amo/lev) 


N=83 


p 


Age (yr) (mean) 49.1 + 13.6 50.2 + 12.4 0.15 


Gender male/female 40/43 44/39 0.45 


Smoking 10 12 0.13 


Gastric ulcer 21 19 N/R 
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Kuo et al 2009 


Duodenal ulcer 33 34 N/R 


Gastritis 29 30 N/R 
 


Intervention Regimen: Quad (eso/bis/met/tet) 


Dose and timing: 7 days; eso (40 mg b.i.d) / bis (120 q.i.d) / met (250 mg q.i.d) / tet (500 mg q.i.d)  


Route: Oral 


Comparator Regimen: Triple (eso/amo/lev)  


Dose and timing: 7 days; eso (40 mg b.i.d) / amo (1000 mg b.i.d) / lev (500 mg m.a.n.e) 


Route: Oral 


Length of follow up Follow-up occurred 120 days following treatment 


Outcomes measures 
and effect sizes 


 


 


 Quad 
(eso/bis/amo/tet) 


 


 Quad 


(eso/bis/met/tet) 


  


 N k Mean 
% 


95% CI N k Mean 
% 


95% CI p 


Eradication 
rate ITT 


83 5
3 


63.9 53.6-74.2 8
3 


5
8 


69.9 60.1-79.7 0.89 


Adherance to 
medication 


71 6
6 


92.7 N/R 8
0 


7
9 


99 N/R 0.32 


Adverse 
events 
(diarrhoea/lo


ose stools) 


83 2 2.5 N/R 8


3 


0 0 N/R N/R 


Adverse 
events (rash) 


83 1 1 N/R 8
3 


0 0 N/R N/R 


 


Source of funding Kaohsiung Medical University Hospital, Kaohsiung Medical University, Kaohsiung Veterans General hospital 
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reference (Ref ID) 


Kuo et al 2009 


Comments Blinded study. Levofloxacin resistance reported as 21% in study population 
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Bibliographic 


reference (Ref ID) 


Mantzaris et al, 2005 


Study type  Randomised controlled trial 


Location Greece 


Number 115 


Characteristics of 
patients 


Mean age (yr): 40 


Number of males: Not reported 


Inclusion criteria: Patients with persistent H pylori infection after first-line therapy and an active duodenal ulcer 


Exclusion criteria: Chronic alcoholism, chronic renal or hepatic failure, malignant disease, previous gastric surgery, treatment with 
anticoagulants, treatment with antibiotics other than those prescribed for the study, regular treatment with NSAIDS and well 


documented allergy to any of the study drugs 


Dyspeptic condition types(s): Duodenal ulcer 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics:  


 Quad 7 (bis/ome/met/tet) 


n=54 


Quad 14 (bis/ome/met/tet) 


n=61 


p 


Mean age, yr (mean range) 38.5 (18-69) 40.5 (19-68) N/S 


Sex: males/females 30/24 33/28 N/S 


Disease duration, yr (mean range) 4.2 (1-19) 5 (1-17) N/S 


Ulcer size (</> 1 cm) 23/31 24/37 N/S 


Ulcer number (1 / > 1) 44/10 46/15 N/S 
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Mantzaris et al, 2005 


Past bleeders 18 25 N/S 


Smokers 34 38 N/S 


Social drinkers 30 39 N/S 


Occasional NSAID users 21 29 N/S 
 


Intervention Regimen: Quad (bis/ome/met/tet) 


Dose and timing: 7 days; bismuth (120 mg q.i.d) / ome (20 mg b.i.d) / met (500 mg t.i.d) / tet (500 mg q.i.d)  


Route: Oral 


Comparator Regimen: Quad (bis/ome/met/tet) 


Dose and timing: 14 days; bismuth (120 mg q.i.d) / ome (20 mg b.i.d) / met (500 mg t.i.d) / tet (500 mg q.i.d) 


Route: Oral 


Length of follow up Follow-up occurred  6 weeks following  treatment 


Outcomes measures 
and effect sizes 


 


 


 Quad 7 
(bis/ome/met/tet) 


 


 Quad 14 
(bis/ome/met/tet) 


 


  


 N k Mea
n % 


95% CI N k Mea
n % 


95% CI p 


Eradication 
rate ITT 


54 36 66.7 N/R 61 48 78.7 N/R 0.21
5 


Eradication 
rate PP 


45 36 80 N/R 50 48 96 N/R 0.03
5 


Adherence to 
medication 


54 51 94.4 N/R 61 54 88.5 N/R N/R 


Recurrence  36 0 0 N/R 48 0 0 N/R N/R 
 


Source of funding Not reported 


Comments Single-blind trial 
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Bibliographic 
reference (Ref ID) 


Matsuhisa et al 2006 


Study type  Randomised controlled trial 


Location Japan 


Number 228 


Characteristics of 
patients 


Mean age (yr): 54 


Number of males: 161 


Inclusion criteria: H pylori positive after previous eradication attempt 


Exclusion criteria: Non stated 


Dyspeptic condition types(s): Peptic ulcer disease, atrophic gastritis, functional dyspepsia, MALT lymphoma (2%), early gastr ic 
cancer (<1%), gastric polyp (<0.5%) 


Previous 1st line eradication regimen: PPI/AMO/CLA  


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Triple low 


(ppi/amo/met) 


N=121 


Triple high 


(ppi/amo/met) 


N=107 


p 


Age (yr) (mean) 55.7 + 12.1 51.2 + 10.7 0.0025 


Gender male/female 82/39 79/28 0.36 


PUD 91 83 0.67 


Atrophic gastritis 21 18 0.91 


Functional Gastritis 3 4 0.86 


MALT lymphoma 3 2 0.889 


Early gastric cancer 2 0 0.53 


Gastric polyp 1 0 0.95 
 


Intervention Regimen: Triple low (ppi/amo/met) 
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reference (Ref ID) 


Matsuhisa et al 2006 


Dose and timing: 7 days; PPI(- mg b.i.d) / amo ( 750 mg b.i.d) / met (250 mg b.i.d) 


Route: Oral 


Comparator Regimen: Triple high (ppi/amo/met) 


Dose and timing: 7 days; PPI(- mg b.i.d) / amo ( 750 mg b.i.d) / met (500 mg t.i.d) 


Route: Oral 


Length of follow up Follow-up occurred  8 weeks following treatment 


Outcomes measures 
and effect sizes 


 


 Triple low 


(PPI/amo/met) 


 Triple high 


(PPI/amo/met) 


 


  


 N k Mea


n % 


95% CI N k Mean 


% 


95% CI p 


Eradication 
rate ITT 


121 106 87.6 N/R 107 9
3 


86 N/R 0.87 


Adverse 
events 
(diarrhoea/lo


ose stools) 


118 9 7.6 N/R 106 2
5 


23.6 N/R 0.0009 


 


Source of funding Not reported 


Comments N/A 


 41 


Bibliographic 
reference (Ref ID) 


Matsumoto et al, 2005  


Study type  Randomised controlled trial 


Location Japan 


Number 51 


Characteristics of Mean age (yr): 51 
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reference (Ref ID) 


Matsumoto et al, 2005  


patients Number of males: 36 


Inclusion criteria: Patients between 20 and 70 years of age with persistent H pylori infection after a standard triple therapy 


Exclusion criteria: Patients who had been taking aspirin, other NSAIDS, known drug allergy to the study drugs, gastric cancer, 
severe concomitant disease and previous gastric surgery were excluded 


Dyspeptic condition types(s): Gastric ulcer, duodenal ulcer, gastroduodenal ulcer and gastritis 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics:  


 Triple (lan/amo/lev) 


n=30 


Triple (lan/amo/met) 


n=30 


p 


Mean age, yr  50.8 ± 13.5 52 ± 13 N/R 


Sex: males/females 17/13 19/11 N/R 


Gastric ulcer (n) 15 11 N/R 


Duodenal ulcer (n) 6 8 N/R 


Gastroduodenal ulcer (n) 2 2 N/R 


Gastritis (n) 7 9 N/R 


Smoking/non smoking 8/22 14/16 N/R 


Drinking/non drinking 13/17 16/14 N/R 


Amo S/R/unknown 17/0/13 18/0/12 N/R 


Cla S/R/unknown 5/12/13 9/9/12 N/R 


Lev S/R/unknown 15/2/13 15/3/12 N/R 


Met S/R/Unknown 15/2/13 17/1/12 N/R 


S = susceptible; R = resistant  


 


Intervention Regimen: Triple (lan/amo/lev) 
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reference (Ref ID) 


Matsumoto et al, 2005  


Dose and timing: 7 days; lan (20 mg b.i.d) / amo (1 g b.i.d) / lev (300 mg b.i.d)  


Route: Oral 


Comparator Regimen: Triple (lan/amo/met) 


Dose and timing: 7 days; lan (20 mg b.i.d) / amo (1 g b.i.d) / met (500 mg b.i.d)  


Route: Oral 


Length of follow up Follow-up occurred  8 weeks following  treatment 


Outcomes measures 
and effect sizes 


 


 Triple 
(lan/amo/lev) 


 


 Triple 
(lan/amo/met) 


 


  


 N k Mea
n % 


95% CI N k Mea
n % 


95% CI p 


Eradication 


rate ITT 


30 21 70 45-95 30 29 96.7 90-100 0.00


6 


Eradication 
rate PP 


29 21 72.4 56-89 29 29 100 N/R 0.00
2 


Adverse 
events 
(diarrhoea/lo


ose stools) 


30 3 10 N/R 30 6 20 N/R N/R 


Adverse 
events (rash) 


30 1 3.3 N/R 30 0 0 N/R N/R 


Eradication 
rate PP (cla-


S/lev-S) 


4 3 75 N/R N/A N/A N/A N/A N/R 


Eradication 
rate PP (cla-


R/lev-S) 


10 6 60 N/R N/A N/A N/A N/A N/R 


Eradication 2 1 50 N/R N/A N/A N/A N/A N/R 
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rate PP (cla-


R/lev-R) 


Eradication 
rate PP (cla-


S/met-S) 


N/A N/A N/A N/A 8 8 100 N/R N/R 


Eradication 
rate PP (cla-


S/met-R) 


N/A N/A N/A N/A 1 1 100 N/R N/R 


Eradication 
rate PP (cla-


R/met-R) 


N/A N/A N/A N/A 8 8 100 N/R N/R 


Susceptible (S); Resistant (R)  


 


Source of funding Not reported 


Comments Open trial. Adherence to medication was assessed but data was not reported in a way that could be extracted - two patients did not 
complete the therapeutic regimens 
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Bibliographic 
reference (Ref ID) 


Michopoulos et al 2000 


Study type  Randomised controlled trial 


Location France 


Number 156 


Characteristics of 
patients 


Mean age (yr): 48 


Number of males: Not reported 


Inclusion criteria: 18-80 years, erosive duodentitis or duodenal ulcer failed eradication attempt and H pylori positive 


Exclusion criteria: Allergy to study medication, complications of ulcer disease, or taking omeprazole. Liver or kidney disease, severe 
cardiac or pulmonary, drug abuse malignancy, pregnancy, breast feeding or NSAID use 


Dyspeptic condition types(s): Duodenal ulcer 
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Previous 1st line eradication regimen: PPI/AMO/CLA or dual therapy 


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Quad 


(ome/bis/met/tet) 


N=78 


Quad 


(ran/bis/met/tet) 


N=78 


p 


Age (yr) (mean + SD) 47 (44-50) 49 (46-52) 0.35 


Gender male/female 44/34 43/35 0.87 


Smokers/non-smokers 34/44 35/43 0.87 


Previous treatments 
dual/triple 


40/38 40/38 1.00 


Erosive duodenitis 19 18 0.85 


Duodenal ulcer 59 60 0.85 
 


Intervention Regimen: Quad (ome/bis/met/tet) 


Dose and timing: 14 days; ome (20 mg b.i.d) / bis (120 mg t.i.d) / met (500 mg t.i.d) / tet (500 mg t.i.d) 


Route: Oral 


Comparator Regimen: Quad (ran/bis/met/tet) 


Dose and timing: 14 days; ran (300 mg b.i.d) / bis (120 mg t.i.d) / met (500 mg t.i.d) / tet (500 mg t.i.d)  


Route: Oral 


Length of follow up Follow-up occurred 4-6 weeks following treatment 


Outcomes measures 
and effect sizes 


 


 Quad 


(ome/bis/met/tet) 


 


 Quad 


(ran/bis/met/tet) 


 


  


 N k Mean 95% CI N k Mean 95% CI p 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
86 


 


Bibliographic 
reference (Ref ID) 


Michopoulos et al 2000 


% % 


Eradication 
rate ITT 


76 7
6 


100 N/R 7
6 


7
4 


97.4 N/R 0.79 


Adverse 
events 
(diarrhoea/lo


ose stools) 


76 1
1 


14.5 N/R 7
6 


7 9.2 N/R N/R 


Adverse 


events (rash) 


76 3 3.9 N/R 7


6 


1 1.3 N/R N/R 


 


Source of funding Not reported 


Comments Only subset of patients who received PPI/AMO/CLA as their first line therapy are applicable as the rest had a dual therapy as their 
previous eradication regimen 
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Bibliographic 


reference (Ref ID) 


Nista et al, 2003 


Study type  Randomised controlled trial 


Location Italy 


Number 280 


Characteristics of 


patients 


Mean age (yr): 48 


Number of males: 134 


Inclusion criteria: H pylori patients with one failed eradication attempt 


Exclusion criteria: Recent (within the previous 30 days) use of antimicrobial agents, bismuth compounds, PPIs and H2RAs, 
hypersensitivity to one of the studied drugs, previous treatment with one of the studied combinations, pregnant or lactating women, 


patients with major concomitant diseases or who had undergone gastric surgery 


Dyspeptic condition types(s): Non-ulcer dyspepsia 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: None 
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Concomitant treatment: None 


Baseline clinical patient characteristics:  


 Triple 


(rab/amo/lev) 


n=70 


Triple (rab/lev/tin) 


n=70 


Quad 
(bis/rab/met/tet) – 7 


days 


n=70 


Quad 
(bis/rab/met/tet) – 14 


days 


n=70 


p 


Mean age, yr (SD) 47 ±10.4 48 ± 9.4 48 ± 9.9 49 ± 11.1 N/R 


Sex: males/females 33/37 34/36 34/36 33/37 N/R 


Ulcer-like dyspesia 
(%) 


37 41 40 43 N/R 


Dismotility-like 


dyspesia (%) 


33 30 34 33 N/R 


Reflux-like dyspepsia 
(%) 


30 29 26 24 N/R 


 


Intervention Regimen: Triple (rab/amo/lev) 


Dose and timing: 10 days; rab (20 mg b.i.d) / amo (1 g b.i.d) / lev (500 mg m.a.n.e) 


Route: Oral 


Comparator Regimen: Triple (rab/lev/tin) 


Dose and timing: 10 days; rab (20 mg b.i.d) / lev (500 mg m.a.n.e) / tin (500 mg b.i.d)  


Route: Oral 


 


Regimen: Quad (bis/rab/met/tet) 


Dose and timing: 7 days; bismuth (120 mg q.i.d) / rab (20 mg b.i.d) / met (500 mg t.i.d) / tet (500 mg q.i.d) 


Route: Oral 


 


Regimen: Quad (bis/rab/met/tet) 


Dose and timing: 14 days; bismuth (120 mg q.i.d) / rab (20 mg b.i.d) / met (500 mg t.i.d) / tet (500 mg q.i.d) 


Route: Oral 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
88 


 


Bibliographic 
reference (Ref ID) 


Nista et al, 2003 


Length of follow up Follow-up occurred  6 weeks following  treatment 


Outcomes measures 
and effect sizes 


 


 Eradication  ITT P  


 


Eradication PP P  


 


 n, k, % (95% CI)   n, k, % (95% CI)   


Triple 
(rab/amo/lev) 


70, 66, 94.3, N/R N/R 70, 66, 94.3, N/R N/R 


Triple (rab/lev/tin) 70, 63, 90, N/R N/R 70, 63, 90, N/R N/R 


Quad 7 
(bis/rab/met/tet) 


 


70, 44, 62.9, N/R N/R 64, 44, 68.8, N/R N/R 


Quad 14 


(bis/rab/met/tet) 


70, 48, 68.6, N/R N/R 60, 48, 80, N/R N/R 


 Adverse events 


 


n k % 


Triple 
(rab/amo/lev) 


Diarrhoea/loose 
stools 


70 3 4.3 


Triple (rab/lev/tin) Diarrhoea/loose 
stools 


70 3 4.3 


Quad 7 


(bis/rab/met/tet) 


 


Diarrhoea/loose 


stools 


70 1 1.4 


Quad 14 
(bis/rab/met/tet) 


Diarrhoea/loose 
stools 


70 6 8.6 


Triple 
(rab/amo/lev) 


Rash 70 0 0 


Triple (rab/lev/tin) Rash 70 0 0 


Quad 7 Rash 70 0 0 
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(bis/rab/met/tet) 


 


Quad 14 
(bis/rab/met/tet) 


Rash 70 1 1.4 


 


Source of funding This study was supported in part by an unrestricted grant from 'Fondazione Ricerca in Medicina', Bologna, Italy 


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Ueki et al 2009 


Study type  Randomised controlled trial 


Location Japan 


Number 104 


Characteristics of 
patients 


Mean age (yr): 55 


Number of males: 67 


Inclusion criteria: Persistent H pylori infection (failure of first line medication) 


Exclusion criteria: <18 yrs, pregnancy/lactation, allergy to study medication, contradiction to biopsy, peptic ulcer complica tions, 
regular NSAID use, chronic corticosteroid   use 


Dyspeptic condition types(s): Gastric ulcer, duodenal ulcer, gastroduodenal ulcer, chronic gastritis, gastric adenoma (4%) 


Previous 1st line eradication regimen: PPI/AMO/CLA  


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Quad 
(rab/amo/cla/met) 


N=52 


Triple 


(rab/amo/met) 


N=52 


p 


Age (yr) (mean) 53.6  + 16.2 56.6 + 11.5 N/S 
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Gender male/female 37/15 30/22 N/S 


Smoking 16 14 N/S 


Alcohol consumption 21 24 N/S 


Gastric ulcer 19 18 N/R 


Duodenal ulcer 14 12 N/R 


Gastroduodenal ulcer 2 7 N/R 


Gastritis 15 13 N/R 


Adenoma 2 2 N/R 


Cla resistant 43 42 N/S 


Amo resistant 2 3 N/S 


Met resistant 0 0 N/S 
 


Intervention Regimen: Quad (rab/amo/cla/met) 


Dose and timing: 7 days; rab (10 mg b.i.d) / amo (750mg b.i.d) / cla (200 mg b.i.d) / met (250 mg b.i.d) 


Route: Oral 


Comparator Regimen: Triple (rab/amo/met) 


Dose and timing: 7 days; rab (10 mg b.i.d) /amo (750 mg b.i.d) / met (250 mg b.i.d)  


Route: Oral 


Length of follow up Follow-up occurred 12 weeks following treatment 


Outcomes measures 
and effect sizes 


 


 


 Quad 
(rab/amo/cla/met) 


 


 Triple 


(rab/amo/met) 


 


  


 N k Mean 
% 


95% CI N k Mean 
% 


95% CI p 


Eradication 52 4 88.5 79-97 5 4 82.3 72.7-92.7 0.40
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Ueki et al 2009 


rate ITT 5 2 3 7 


Eradication 
rate ITT cla 


res  


40 3
7 


92.5 84-100 4
2 


3
5 


83 72-95 N/R 


Adverse 
events 
(diarrhoea/lo


ose stools) 


52 8 15.4 N/R 5
2 


6 11.5 N/R N/R 


Adverse 


events (rash) 


52 2 3.8 N/R 5


2 


0 0 N/R N/R 


 


Source of funding Not reported 


Comments Single blinded 
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Bibliographic 
reference (Ref ID) 


Uygun et al 2008 


Study type  Randomised controlled trial 


Location Turkey 


Number 300 


Characteristics of 
patients 


Mean age (yr): 42 


Number of males: 161 


Inclusion criteria: H pylori positive after previous eradication attempt 


Exclusion criteria: Active peptic ulcer, previous gastric surgery, malignancy, allergy to any first line drugs, fertile women not on 
contraception.   


Dyspeptic condition types(s): Non-ulcer dyspepsia (dyspepsia and gastritis and/or duodenitis) 


Previous 1st line eradication regimen: PPI/AMO/CLA  


Lead-in treatment: None 


Lead-out treatment: None 
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Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Quad 


(lan/bis/amo/met) 


N=100 


Quad 


(lan/bis/amo/tet)) 


N=100 


Quad 


(lan/bis/met/tet) 


N=100 


p 


Age (yr) (mean) 41.12 + 12.5 45.17 + 13.5 41.64 + 11.7 N/R 


Gender male/female 57/34 47/45 48/47 N/R 
 


Intervention Regimen: Quad (lan/bis/amo/met) 


Dose and timing: 14 days; lan (30 mg b.i.d) / bis (300 mg q.i.d) / amo (1000 mg q.i.d) / met (500 mg q.i.d)  


Route: Oral 


Comparator Regimen: Quad (lan/bis/amo/tet) 


Dose and timing: 7 days; lan (30 mg b.i.d) / bis (300 mg q.i.d) /amo (1000 mg q.i.d) / tet (500 mg q.i.d)  


Route: Oral 


 


Regimen: Quad (lan/bis/amo/tet) 


Dose and timing: 14 days; lan (30 mg b.i.d) / bis (300 mg q.i.d) /amo (1000 mg q.i.d) / tet (500 mg q.i.d)  


Route: Oral 


 


Length of follow up Follow-up occurred 9 weeks following treatment 


Outcomes measures 


and effect sizes 


 


 


 Quad 
lan/bis/amo/met  


 Quad 


(lan/bis/amo/tet) 


 


  Quad 


(lan/bis/met/tet) 


 


 


 N k Mean 
% 


N k Mean % N K        Mean%                p p 


Eradication 91 6 81.5 9 7 80.9 9 78   82.2                       N/R 0.76 
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Uygun et al 2008 


rate ITT 8 2 5 5 
 


Source of funding Not reported 


Comments N/A 


 46 


Bibliographic 
reference (Ref ID) 


Wu et al 2011 


Study type  Randomised controlled trial 


Location Taiwan 


Number 120 


Characteristics of 
patients 


Mean age (yr): 54 


Number of males: 60 


Inclusion criteria: H pylori positive after previous eradication attempt 


Exclusion criteria: Ingestion of antibiotics, bismuth, PPI within 2 weeks of investigation, allergy to study medication, prev ious gastric 
surgery, coexistence of serious 


Dyspeptic condition types(s): Gastritis, gastric ulcer, duodenal ulcer 


Previous 1st line eradication regimen: PPI/AMO/CLA 


Lead-in treatment: None 


Lead-out treatment: Esomeprazole 40mg daily for patients with peptic ulcers only 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Quad (eso/bis/amo/tet) 


N=58 


Quad 


(eso/bis/met/tet) 


N=62 


p 


Age (yr) (mean) 54.3 + 11 53.6 + 11.7 0.75 


Gender male/female 30/28 30/32 0.72 


Smoking 9 8 0.68 
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Alcohol consumption 3 5 N/R 


Gastric ulcer 8 9 N/R 


Duodenal ulcer 12 22 N/R 


Gastritis 34 27 N/R 


Tet (sus/res) 24/1 30/0 0.46 


Amo (sus/res) 25/0 30/0 N/R 


Met (sus/res) 11/14 15/15 0.66 
 


Intervention Regimen: Quad (eso/bis/amo/tet) 


Dose and timing: 7 days; eso (40 mg b.i.d) / bis (120 mg q.i.d) / amo (500 mg q.i.d) / tet (500 mg q.i.d)  


Route: Oral 


Comparator Regimen: Quad (eso/bis/met/tet)  


Dose and timing: 7 days; eso (40 mg b.i.d) / bis (120 mg q.i.d) / met (250 mg q.i.d ) / tet (500 mg q.i.d)  


Route: Oral 


Length of follow up Follow-up occurred  8 weeks following treatment 


 


Outcomes measures 


and effect sizes 


 


 


 Quad 
(eso/bis/amo/tet) 


 


 Quad 


(eso/bis/met/tet) 


  


 N k Mean 
% 


95% 
CI 


N k Mean 
% 


95% CI p 


Eradication 


rate ITT 


58 3


6 


62 N/R 62 50 81 N/R 0.02 


Eradication 
rate ITT tet 


susceptible 


24 1
6 


67 N/R 30 24 80 N/R N/R 
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Eradication 
rate ITT amo 


susceptible 


25 1
6 


64 N/R N/A N/A N/A N/A N/A 


Eradication 
rate ITT met 


susceptible 


N/A N/
A 


N/A N/R 15 11 73 N/A N/A 


Eradication 
rate ITT met 


resistant  


N/A N/


A 


N/A N/R 15 13 87 N/A N/A 


Adherence 58 5
6 


97 N/R 62 60 97 N/R 1.0 


Adverse 
events 
(diarrhoea/lo


ose stools) 


58 0 0 N/R 62 2 3.2 N/R 0.39 


Adverse 
events (rash) 


58 0 0 N/R 62 0 0 N/R 1.0 


 


Source of funding Kaohsiung Veterans General Hospital and Department of Health Taiwan 


Comments N/A 
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Bibliographic 
reference (Ref ID) 


Wu et al 2006 


Study type  Randomised controlled trial 


Location Taiwan 


Number 93 


Characteristics of 
patients 


Mean age (yr): 50 


Number of males: 46 


Inclusion criteria: H pylori positive after previous eradication attempt 
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Exclusion criteria: Ingestion of antibiotics, bismuth, PPI within 2 weeks of investigation, allergy to study medication, prev ious gastric 
surgery, coexistence of serious 


Dyspeptic condition types(s): Gastritis, gastric ulcer, duodenal ulcer 


Previous 1st line eradication regimen: PPI/AMO/CLA  


Lead-in treatment: None 


Lead-out treatment: None 


Concomitant treatment: None 


Baseline clinical patient characteristics: 


 Quad (eso/bis/met/tet) 


N=46 


Quad 


(eso/cla/met/tet) 


N=47 


p 


Age (yr) (mean) 49.9 + 13.5 51.7 + 12.8 0.50 


Gender male/female 20/26 26/21 0.25 


Smoking 12 9 0.42 


Alcohol consumption 4 4 0.98 


Gastric ulcer 5 4 N/R 


Duodenal ulcer 20 19 N/R 


Gastritis 21 24 N/R 


Tet (sus/res) 23/0 21/0 N/R 


Amo (sus/res) 13/10 9/12 0.37 


Met (sus/res) 7/16 7/14 0.84 
 


Intervention Regimen: Quad (eso/bis/met/tet) 


Dose and timing: 7 days; eso (40 mg b.i.d) / bis (120 mg q.i.d) / met (500 mg q.i.d) / tet (500 mg q.i.d) 


Route: Oral 


Comparator Regimen: Quad (eso/cla/met/tet)  


Dose and timing: 7 days; eso (40 mg b.i.d) / cla (500 mg b.i.d) / met (250 mg q.i.d) / tet (500 mg q.i.d) 


Route: Oral 
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Length of follow up Follow-up occurred  8 weeks following treatment 


 


Outcomes measures 
and effect sizes 


 


 Quad 
(eso/bis/met/tet) 


 Quad 


(eso/cla/met/tet) 


  


 N k Mea
n % 


95% CI N k Mean 
% 


95% CI p 


Eradication 
rate ITT 


46 34 74 N/R 4
7 


3
6 


77 N/R 0.76 


Eradication 
rate ITT met 


susceptible 


9 9 100 N/R 1
3 


9 69 N/R N/R 


Eradication 
rate ITT cla 


susceptible 


N/A N/A N/A N/A 7 4 57 N/R N/R 


Eradication 
rate ITT cla 


res 


N/A N/A N/A N/A 1
6 


1
2 


75 N/R N/R 


Eradication 
rate ITT met 


resistant  


12 8 67 N/R 1
0 


7 70 N/R N/R 


Adherence 47 45 96 N/R 4
6 


4
3 


94 N/R 0.68 


Adverse 
events 
(diarrhoea/lo


ose stools) 


47 1 2.1 N/R 4
6 


4 6.3 N/R 0.20 


Adverse 
events (rash) 


47 0 0 N/R 4
7 


2 4.3 N/R 0.87 
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Wu et al 2006 


Source of funding Kaohsiung Veteans General Hospital and National Science Council Taiwan 


Comments N/A 
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D.6 Question 6 49 


 50 


Bibliographic 
reference (Ref ID) 


Anvari M, Allen C., Marshall J. et al. (2006) A randomized controlled trial of laparoscopic nissen fundoplication versus 
proton pump inhibitors for treatment of patients with chronic gastroesophageal reflux disease: One-year follow-up. 


Surgical Innovation 13 (4): 238-249 (#341) 


& 


Goeree R, Hopkins R., Marshall J.K. et al. (2011) Cost-utility of laparoscopic Nissen fundoplication versus proton pump 
inhibitors for chronic and controlled gastroesophageal reflux disease: a 3-year prospective randomized controlled trial 


and economic evaluation. Value in Health 14 (2): 263-273 (#40) 


Study type & aim Blinded: No 


Crossover trial: No  


Multicentre: Not reported 


Number and 
characteristics of 


patients 


Gender: 55 Male and 49 Female 


Age range: 18 years and older 


Reflux confirmed): 24hr pH monitoring 


Exclusions: GERD score >18, Symptoms persisting for 1 year, Symptoms not expected to last 2 years, previous surgery, cancer 
within last 1 year (except basal cell cancer) 


Baseline characteristics: 


 


  lap fundoplication  PPI medical management     


  N K MEAN  N K MEAN  Δ P 
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reference (Ref ID) 


Anvari M, Allen C., Marshall J. et al. (2006) A randomized controlled trial of laparoscopic nissen fundoplication versus 
proton pump inhibitors for treatment of patients with chronic gastroesophageal reflux disease: One-year follow-up. 


Surgical Innovation 13 (4): 238-249 (#341) 


& 


Goeree R, Hopkins R., Marshall J.K. et al. (2011) Cost-utility of laparoscopic Nissen fundoplication versus proton pump 
inhibitors for chronic and controlled gastroesophageal reflux disease: a 3-year prospective randomized controlled trial 


and economic evaluation. Value in Health 14 (2): 263-273 (#40) 


Demographics: 


Age mean (SD)  52 52 42.9 (N/R)  52 52 42.1 (SD N/R)  0.8 
N/
S 


GERSS off medication  


mean (SD)  52 52 29.6 (14.2)  52 52 31.0 (10.6)  1.4 
N/


S 
 


Intervention(s) Laparoscopic fundoplication:  


N: 52 (k = 51) 


Laporoscopic Nissen fundoplication with 2.5 to 3 cm 360 degree wrap 


 


PPI medication:  


N: 52 (k = 50) 


PPI medication as at baseline and adjusted to control symptoms using a standardised treatment algorithm 


Concomitant treatments Other medication allowed: not reported  


 


Length of follow up Outcomes on or off med? pH monitoring ON medication in PPI arm and OFF medication in Lap fundoplication arm 


If off washout period (d): Not reported. 


Follow-up: 12 months ,and 36 months 


 


Location Country: USA 


Outcomes measures 
and effect sizes 


 


  lap fundoplication PPI medical    


  N K MEAN/% N K MEAN/% Δ P 
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Anvari M, Allen C., Marshall J. et al. (2006) A randomized controlled trial of laparoscopic nissen fundoplication versus 
proton pump inhibitors for treatment of patients with chronic gastroesophageal reflux disease: One-year follow-up. 


Surgical Innovation 13 (4): 238-249 (#341) 


& 


Goeree R, Hopkins R., Marshall J.K. et al. (2011) Cost-utility of laparoscopic Nissen fundoplication versus proton pump 
inhibitors for chronic and controlled gastroesophageal reflux disease: a 3-year prospective randomized controlled trial 


and economic evaluation. Value in Health 14 (2): 263-273 (#40) 


Symptoms VAS Continuous 52  
89.2 (SD 
13.5) 52  


73.5 (SD 
19.7) 


-15.6 (95% CI -23.7 
to -8.0) < 0.001 


GERSS 12 months Continuous 52  
8.3 (SD 
8.4) 52  


13.6 (SD 
9.5) 


5.3 (95% CI 2.0 to 
8.7) = 0.0020 


GERSS 60 months Continuous 52   52   
2.66 (95% CI -1.11 


to 6.43) = 0.1660 


Mortality Dichotomous 52 0  52 0  N/S N/S 


SF-36 General Health Continuous 52  
75.4 (SD 
23.2 52  


66.4 (SD 
23.6). 


-12.3 (95% CI -20.8 
to -3.7) = 0.0048 


% time <pH 4 Continuous 52   52   
3.63 (95% CI 1.15 to 
6.120 = 0.0042 


Dysphagia at 3 months Dichotomous 50 4  51 0  
OR 9.97 (95% CI 
0.52 to 190.17) = 0.1264 


          


 


 


Authors’ conclusion No statistically significant differences in GORD symptom scores, but laparoscopic fundoplication resulted in fewer heartburn days, 
and improved QOL 


Source of funding Supported by Canadian institute of Health research and Ontario ministry of Health  


Comments Control arm medication regimen tightly managed making direct comparison to other studies difficult. No comparison of patient 
characteristics between study arms reported. Complications in assessment of outcomes made off medication for surgery and on 


medication in the control arm 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
101 


 


 51 


Bibliographic 
reference (Ref ID) 


Galmiche JP, Hatlebakk J., Attwood S. et al. (2011) Laparoscopic antireflux surgery vs esomeprazole treatment for chronic 
GERD: the LOTUS randomized clinical trial. JAMA 305 (19): 1969-1977. (#52) 


Study type & aim Blinded: No 


Crossover trial: No  


Multicentre: Not reported 


Number and 
characteristics of 


patients 


Gender: 398 male 156 female. 


Age range: 18 years and older (mean 45 years) 


Reflux confirmed): with GORD clinical history, endoscopy, or pH monitoring positive. 


Exclusions: required who did not  respond positively to PPI in 3 motnh run-in 


Baseline characteristics: 


 


  lap fundoplication  PPI medical management     


  N K MEAN / %  N K MEAN / %  Δ P 


Demographics: 


Age mean (SD)  288 
28
8 45.0  (10.9)  266 


26
6 45.0 (11.5)  0.0 


N/
S 


Severe heartburn  288 44 15%  266 48 18%  3% 
N/
S 


 


Intervention(s) Laparoscopic fundoplication:  


N: 288 


Laparoscopic fundoplication (not otherwise described) 


 


PPI:  


N: 266 


PPI esomeprazole 20mg/day adjusted up to 20mg / twice day 


Concomitant treatments Other medication allowed: not reported 


Length of follow up Outcomes on or off med? Not reported 
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Galmiche JP, Hatlebakk J., Attwood S. et al. (2011) Laparoscopic antireflux surgery vs esomeprazole treatment for chronic 
GERD: the LOTUS randomized clinical trial. JAMA 305 (19): 1969-1977. (#52) 


If off washout period (d): Not reported. 


Follow-up: 60 months 


Location Country:  


Outcomes measures 
and effect sizes 


  lap fundoplication PPI medical    


  N K 
MEAN


/% N K MEAN/% Δ P 


Remission Dichotomous 168 142 85% 181 167 92%  
= 


0.048* 


Acid regurgitation (any grade) Dichotomous 180 4 2% 191 25 13%  


< 
0.001
* 


% time <pH 4 Continuous N/R N/R 0.7 N/R N/R 1.9 N/R N/R 


          


          


* P value reported from study text based on log-rank comparison between groups. 


 


Authors’ conclusion Trial demonstrated that contemporary anti-reflux therapy for GORD either drug acid suppression with esomeprazole or 


Laparoscopic anti reflux surgery  most patient achieve remission at 5 years follow up. 


Source of funding Supported by manufacturer 


Comments Analysis undertaken on IIT but also per protocol and best and worst case scenarios. Notdesigned as a superiority or equivalence 
trial. At 5 years 23.1% of patients in the med arm were recieving increased dose esomeprazole. No crossover was permitted in 


protocol 


 52 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
103 


 


Bibliographic 
reference (Ref ID) 


Grant AM, Wileman S.M., Ramsay C.R. et al. (2008) Minimal access surgery compared with medical management for 
chronic gastro-oesophageal reflux disease: UK collaborative randomised trial. BMJ 337: a2664.(#200) 


& 


Grant AM (2012)  


Study type & aim Blinded: No 


Crossover trial: No  


Multicentre: 21 sites 


Number and 
characteristics of 


patients 


Gender: 236 male 121 female. 


Age range: 18 years and older (mean 46 years) 


Reflux confirmed): long term PPI treatment of 1 year, endoscopic or 24 hr pH evidence of GORD or both. 


Exclusions: Barrett’s oesophagus >3cm, evidence of dysplasia, hernia, or stricture, BMI >40 


Baseline characteristics: 


   Sevelamer  Calcium Acetate    


   N K MEAN/%  N K MEAN/%  Δ P 


Age Continuous  179  46.7 (SD 10.3)  178  45.9 (SD 11.9)   
N/
S 


Duration of medication - 
months (IQR) Continuous  179  33 [15–83]  178  31 [16–71]   


N/
S 


 


Intervention(s) Laparoscopic fundoplication:  


N: 179 


Laparoscopic Fundoplication (type at the discression of the surgeon) 


 


Drug:  


N: 178 


'Best medical management' according to Geneva workshop including  PPI- with option for surgery if clear indication developed. 


Concomitant treatments Other medication allowed: Not reported 


Length of follow up Outcomes on or off med?: Not reported 


If off washout period (d):  
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Grant AM, Wileman S.M., Ramsay C.R. et al. (2008) Minimal access surgery compared with medical management for 
chronic gastro-oesophageal reflux disease: UK collaborative randomised trial. BMJ 337: a2664.(#200) 


& 


Grant AM (2012)  


Follow-up: 60 months 


Location Country: UK 


Outcomes measures 
and effect sizes 


  lap fundoplication PPI medical    


  N K MEAN/% N K 
MEAN/


% Δ P 


REFLUX score 12 months 


(SD) Continuous  
17


9 


17


9 84.6 (17.9) 
17


8 


17


8 


73.4 


(23.3) 18.3 (95% CI 13.8 to 22.9) <0.001* 


VAS scale 12 months (SD) Continuous 
17
9 


17
9 74.3 (18.0) 


17
8 


17
8 


75.9 
(17.8) N/R N/R 


EQ-5D score 12 months 
(SD) Continuous 


17
9 


17
9 0.75 (0.25) 


17
8 


17
8 


0.71 
(0.27) 


0.047 (95% CI -0.001 to 
0.10) * = 0.07 *  


Visceral injury 12 months Dichotomous 
17
8 2  


17
9 0  


5.085 (95% CI 
0.24 to 106.68) = 0.295 


REFLUX score 60 months 
(SD) Continuous  


17
9 


17
9 86.7 (13.8) 


17
8 


17
8 


80.7 
(20.3) 6.4 (95% CI 1.6 to 11.2) 


= 0.009 
* 


SF-36  score 60 months 
(SD) Continuous 


17
9 


17
9 44.1 (10.3) 


17
8 


17
8 


43.2 
(11.5) 


2.76 (95% CI 0.21 to 5.31) 
* 


= 0.034 
* 


EQ-5D score 60 months 
(SD) Continuous 


17
9 


17
9 0.77 (0.26) 


17
8 


17
8 


0.76 
(0.28) 


0.047 (95% CI -0.01 to 
0.11) * 


= 0.126 
* 


          


* Mean difference and P value reported from study text with correction for baseline characteristics.  
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Grant AM, Wileman S.M., Ramsay C.R. et al. (2008) Minimal access surgery compared with medical management for 
chronic gastro-oesophageal reflux disease: UK collaborative randomised trial. BMJ 337: a2664.(#200) 


& 


Grant AM (2012)  


Authors’ conclusion At 5 years follow up Laparoscopic fundoplciation continues to provide better GORD symptom relief, and improved health related 
QOL. Complications were uncommon. 


Source of funding Funded by NIHR HTA programme 


Comments Patients with strong preference for either arm were invited into a separate preference trail. 


All types of lap fundopication considered the same. 2% conversion to open surgery (across both randomised and open study). 21 
centre UK study. High attrition rate in the Surgery arm. Surgery group were younger, more male, and had taken medication for 


longer than control group. 


 53 


Bibliographic 
reference (Ref ID) 


Mahon D, Rhodes M., Decadt B. et al. (2005) Randomized clinical trial of laparoscopic Nissen fundoplication compared 
with proton-pump inhibitors for treatment of chronic gastro-oesophageal reflux. British Journal of Surgery 92 (6): 695-699 


(#466) 


Study type & aim Blinded: No 


Crossover trial: No  


Multicentre: 2 sites 


Number and 
characteristics of 


patients 


Gender: 149 Male and 38 female 


Age range: 18 years and older (mean 48 years) 


Reflux confirmed):. Patients with pathological reflux on endoscopy 


Exclusions: with symptoms of GORD for <6 months,  not dependent on PPIs, BMI>35. 


 Baseline characteristics: 


   Sevelamer  Calcium Acetate   


   N K MEAN/%  N K MEAN/% Δ P 


Age (IQR) Continuous  109  48 (39 to 56)  108  47 (35 to 57)  N/S 
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Mahon D, Rhodes M., Decadt B. et al. (2005) Randomized clinical trial of laparoscopic Nissen fundoplication compared 
with proton-pump inhibitors for treatment of chronic gastro-oesophageal reflux. British Journal of Surgery 92 (6): 695-699 


(#466) 


Duration of medication - 
months (IQR) Continuous  109  30 (12 to 56)  108  24 (12 to 16)*  N/S 


Grade 3 or 5 
oesophagitis Dichotamous  109 22   108 15  1.52 Chi  


2
 N/S 


* Figure for IQR maximum as reported in study manuscript. 


Intervention(s) Laparoscopic fundoplication:  


N: 109 


Laparoscopic fundoplication with 5 port entry creating a 3 cm wrap (proportion of circumference not reported) with division og short 
gastric vessels as necessary 


 


Drug:  


N: 108 


PPI medication using rabeprazole 10mg, pantoprazole 20mg, lansoprazole 20g, omeprazole 20mg, or esopemprazole 20mg and 
adjusted to control symptoms.  


Concomitant treatments Other medication allowed: Not reported 


Length of follow up Outcomes on or off med?: Baseline measurements taken off medication. Follow up pH and manometry studies in the med group 
undertaken on medication. For Laparoscopic fundoplication not reported whether on or off any medication. 


If off washout period (d): 5 days 


Follow-up: 12 months 


Location Country: UK 


Outcomes measures 
and effect sizes 


 


  lap fundoplication PPI medical    


  N K MEAN/% N K 
MEAN/
% Δ P 
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Mahon D, Rhodes M., Decadt B. et al. (2005) Randomized clinical trial of laparoscopic Nissen fundoplication compared 
with proton-pump inhibitors for treatment of chronic gastro-oesophageal reflux. British Journal of Surgery 92 (6): 695-699 


(#466) 


GI wellbeing score 12 months 
(SD) Continuous  


10
8 80 37.0 (5.4) 


10
9 86 


35.0 
(7.3) 3.0 (95% CI 1.1 to 4.9) = 0.003 


General wellbeing score 12 
months (SD) Continuous  


10
8 79 


106.2 
(16.3) 


10
9 86 


100.4 
(18.9) 7.1 (95% CI 2.5 to 11.7) = 0.003 


Major intraoperative complication.  
Dichotamo
us  


10
9 4  


10
8 0  


9.26 (95% CI 
0.49to 174.05) = 0.137 


Dysphagia >3 months.  
Dichotamo
us  


10
9 5  


10
8 0  


11.42  (95% CI 
0.62 to 209.14) = 0.101 


 


Authors’ conclusion Laparoscopic fundoplication leads to significantly less acid exposure at 3 months and significantly greater improvements in GI and 
general well being at 12 months compared to PPI treatment. 


Source of funding Supported by manufacturer 


Comments PPI medication considered a class effect in the study with no subgroup analysis. Two surgeons undertook all procedures.  
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Bibliographic reference 


(Ref ID) 


Cooper,G.S.,  Kou,T.D.,  Chak,A.. Receipt of previous diagnoses and endoscopy and outcome from esophageal adenocarcinoma: 


a population-based study with temporal trends. American Journal of Gastroenterology 2009;104(6):1356-62. (#10399) 


Study type & aim Study type: Cohort study (retrospective) 


Number and 
characteristics of 


patients 


n = 2,754 with cancer (proportion with BO at baseline not reported) 


Gender: Male 80% 


Age: 78 years (mean) 


Barrett’s Oesophagus defined as: N/R  


Exclusions: N/R 


Baseline characteristics: These characteristics relate to all patients with cancer for retrospective analysis : 
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Cooper,G.S.,  Kou,T.D.,  Chak,A.. Receipt of previous diagnoses and endoscopy and outcome from esophageal adenocarcinoma: 
a population-based study with temporal trends. American Journal of Gastroenterology 2009;104(6):1356-62. (#10399) 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  N/R  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes, patients analysed for factors relating to cancer stage and survival from 3 
years to 6 months retrospectively. 


Intervention(s) Surveillance: Surveillance protocol not reported 


Initial frequency of recall (for BO with no dysplasia): N/R 


 


No Surveillance: N/R 


Concomitant treatments Patients on PPI for GORD?: N/R 


Length of follow up Follow-up: 6 months to 3 years (retrospective) 


Location Country: USA 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K 
MEAN/


% N K MEAN/% Δ P 


100 patient year incidence of 


cancer Dichotomous N/R   
N/A   N/R N/R 


100 patient year incidence of 
HDG Dichotomous N/R   


N/A   N/R N/R 
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Cooper,G.S.,  Kou,T.D.,  Chak,A.. Receipt of previous diagnoses and endoscopy and outcome from esophageal adenocarcinoma: 
a population-based study with temporal trends. American Journal of Gastroenterology 2009;104(6):1356-62. (#10399) 


Mortality from cancer Dichotomous N/R   
N/A   N/A N/A 


Absolute number of patients 


developing cancer Dichotomous N/R   
N/A   N/A N/A 


Independent  predictor of early 
stage on presentation Dichotomous N/S   


     


Independent  predictor of Survival Dichotomous 
HR 
0.45  


(95% CI 
0.25 to 


0.80) 


     


          


          


          


          


 


Factors included in multivariate analysis include: Site / centre, Age (5 year bands), sex, ethnicity, income , education, comorbidity, 
and year of diagnosis (year on year). 


Authors’ conclusion Despite the development of practice guidelines, we were unable to demonstrate any temporal increases in diagnostic frequency or 
endoscopic utilization, which highlights the challenges that clinicians face 


Source of funding Supported by national grants, no COI 


Comments Retrospective analysis. No detials provided of the denominator with BO at baseline and proportion that did not progress to cancer.  


 57 


Bibliographic 
reference (Ref ID) 


Fitzgerald,R.C.,  Saeed,I.T.,  Khoo,D.,  Farthing,M.J.,  Burnham,W.R..  Rigorous surveillance protocol increases detection 
of curable cancers associated with Barrett's esophagus.  Digestive Diseases & Sciences 2001;46(9):1892-98. (#7697) 


Study type & aim Study type: Cohort study 


Number and 
characteristics of 


patients 


n = 204  (108 Surveillance, 96 No surveillance) 


Gender: Male 76% 


Age range: 64 years 
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Fitzgerald,R.C.,  Saeed,I.T.,  Khoo,D.,  Farthing,M.J.,  Burnham,W.R..  Rigorous surveillance protocol increases detection 
of curable cancers associated with Barrett's esophagus.  Digestive Diseases & Sciences 2001;46(9):1892-98. (#7697) 


Barrett’s Oesophagus defined as: Patients with endoscopically confirmed BO  


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment    N/A 


Degree of dysplasia (if 


any)  
82% No, 13% Low, 


3% High , 2% Cancer  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: No – patients with cancer at baseline are included. 


Intervention(s) Surveillance: Surveillance protocol not reported 


Initial frequency of recall (for BO with no dysplasia): 1 year 


 


No Surveillance: Follow up of patients not in surveillance arm is not described 


Concomitant treatments Patients on PPI for GORD?: N/R  


 


Length of follow up Follow-up: 108 patient years for formal surveillance, 375 patient years for informal surveillance.  


Location Country: UK 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   1.85 


  0.00 N/R N/R 
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Fitzgerald,R.C.,  Saeed,I.T.,  Khoo,D.,  Farthing,M.J.,  Burnham,W.R..  Rigorous surveillance protocol increases detection 
of curable cancers associated with Barrett's esophagus.  Digestive Diseases & Sciences 2001;46(9):1892-98. (#7697) 


100 patient year incidence of HDG Dichotomous   2.78 
  0.27 N/R N/R 


Mortality from cancer Dichotomous 108 N/R  
96 N.R  N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 108 2  


96 0  N/A N/A 


          


          


          


          
 


Authors’ conclusion In conclusion, a rigorous biopsy protocol increases the detection of early cancer in Barrett's esophagus 


Source of funding Lead author is national research counsel fellow 


Comments ‘no surveillance’ was not described,. It is unlikely to be true no surveillance, but patients followed up with ad hoc surve illance. Few 
outcomes were reported comparing the two groups.  
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Gladman,L.,  Chapman,W.,  Iqbal,T.H.,  Gearty,J.C.,  Cooper,B.T..  Barrett's oesophagus: an audit of surveillance over a 17 -
year period.  European Journal of Gastroenterology & Hepatology 2006;18(3):271-76 (#7801) 


Study type & aim Study type: Cohort Study 


Number and 
characteristics of 
patients 


n = 343  (195 Surveillance, 148 No Surveillance) 


Gender:  


Age range:  


Barrett’s Oesophagus defined as: Patients with BO but no Intestinal metaplasia 


Exclusions: Patients with severe concurrent illness (including cancer) were exluded from surveillance. 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  
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Gladman,L.,  Chapman,W.,  Iqbal,T.H.,  Gearty,J.C.,  Cooper,B.T..  Barrett's oesophagus: an audit of surveillance over a 17 -
year period.  European Journal of Gastroenterology & Hepatology 2006;18(3):271-76 (#7801) 


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/R 


Degree of dysplasia (if 
any)  No dysplasia  No dysplasia 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes – up to 2 years. 


Intervention(s) Surveillance: Surveillance with 'multiple biopsies at 1 cm intervals 


Initial frequency of recall (for BO with no dysplasia): mixed 


 


No Surveillance: Endoscopy as required based on symptoms. 


Concomitant treatments Patients on PPI for GORD?: N/R 


 


Length of follow up Follow-up: 5.5 years 


Location Country: UK 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.37 


  N/R N/R N/R 


100 patient year incidence of HDG Dichotomous   0.19 
  N/R N/R N/R 


Mortality from cancer Dichotomous 195 N/R  
148 N/R  N/R N/R 


Absolute number of patients 
developing cancer Dichotomous 195 4  


148 N/R  N/R N/R 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
113 


 


Bibliographic 
reference (Ref ID) 


Gladman,L.,  Chapman,W.,  Iqbal,T.H.,  Gearty,J.C.,  Cooper,B.T..  Barrett's oesophagus: an audit of surveillance over a 17 -
year period.  European Journal of Gastroenterology & Hepatology 2006;18(3):271-76 (#7801) 


          


 


 


Authors’ conclusion The incidence of adenocarcinoma was low compared with many published series, and we speculate whether this is the result of 
maintenance PPI therapy 


Source of funding No conflicts of interest 


Comments Most endoscopies and biospies assessed by 1 person which suggests low variability. Incidence of cancer not reported between 
groups.  
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Bibliographic 
reference (Ref ID) 


Macdonald,C.E.,  Wicks,A.C.,  Playford,R.J..  Final results from 10 year cohort of patients undergoing surveillance for 
Barrett's oesophagus: observational study.  BMJ 2000;321(7271):1252-55. (#8414) 


Study type & aim Study type: Cohort study 


Number and 
characteristics of 


patients 


n = 409 (143 surveillance, 266 No surveillance) 


Gender: 52% Male 


Age: 63 years 


Barrett’s Oesophagus defined as: Patients with BO >3cm on endoscopy and biopsy detected columnar metaplasia 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 
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Macdonald,C.E.,  Wicks,A.C.,  Playford,R.J..  Final results from 10 year cohort of patients undergoing surveillance for 
Barrett's oesophagus: observational study.  BMJ 2000;321(7271):1252-55. (#8414) 


Degree of dysplasia (if 
any)  N/R  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: N/R 


Intervention(s) Surveillance: Biopsy from 4 quadrants and other areas showing abnormality. Endoscopies used to investigate deter iorating 
symptoms in patients in the surveillance group were excluded. 


Initial frequency of recall (for BO with no dysplasia): Mixed 


 


No Surveillance: Endoscopy when symptoms suggest it 


Concomitant treatments Patients on PPI for GORD?: N/R 


Length of follow up Follow-up: 4.4 years 


Location Country: UK 


Outcomes measures 


and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.79 


  N/R N/A N/A 


100 patient year incidence of 
HDG Dichotomous   N/R 


  N/R N/A N/A 


Mortality from cancer Dichotomous 143 3  
266 1  N/R N/R 


Absolute number of patients 
developing cancer Dichotomous 143 5  


266 N/R  N/A N/A 
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Macdonald,C.E.,  Wicks,A.C.,  Playford,R.J..  Final results from 10 year cohort of patients undergoing surveillance for 
Barrett's oesophagus: observational study.  BMJ 2000;321(7271):1252-55. (#8414) 


Rate of cancer incidence possible to calculate for surveillance cohort, but only cancer death available from no surveillance group. 


Authors’ conclusion The current surveillance strategy has limited value, and it may be appropriate to restrict surveillance to patients with addi tional risk 
factors such as stricture, ulcer, or long segment (>80 mm) Barrett's oesophagus. 


Source of funding No conflicts of interest. 


Comments High attrition in the surveillance group. Mostly through death from other causes 20%, comorbidity 27%, age 32%, loss to follow up 
11%, moving from area 10%. Patients excluded from surveillance were older and more likely to have comorbidity. If these patients 


are more likely to develop cancer then the incidence rate in the surveillance programme will appear artificially low 
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Corley DA, Mehtani K, Quesenberry C, et al.  Impact of Endoscopic Surveillance on Mortality From Barrett’s 


Esophagus–Associated Esophageal Adenocarcinomas. Gastroenterology 2013; 145:312-319. 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


patients 


n = 139 (38 cases in surveillance, 101 controls in surveillance) 


Gender: Cases (89.5% male); controls (92.1% male) 


Age: Mean age: Cases = 73.5 years; controls = 73.8 years 


Barrett’s Oesophagus defined as: The presence of visible endoscopic changes consistent with BO and the histologic presence of 
esophageal intestinal metaplasia. 


Exclusions: had only gastric-type metaplasia of the esophagus, had columnar metaplasia without intestinal metaplasia, lacked 
endoscopic changes indicating BO; or lacked an esophageal biopsy. 


Baseline characteristics: 


  
CASES IN 
SURVEILLANCE  


CONTROLS IN 
SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 
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Corley DA, Mehtani K, Quesenberry C, et al.  Impact of Endoscopic Surveillance on Mortality From Barrett’s 


Esophagus–Associated Esophageal Adenocarcinomas. Gastroenterology 2013; 145:312-319. 


Length of BO segment 


<3cm 


≥3cm 


Not defined  


1 (2.6%) 


31 (81.6%) 


6 (15.8%)  


15 (14.9%) 


79 (78.2%) 


7 (6.9%) 


Degree of dysplasia (if 
any)  N/R  N/R 


 


Prevalent cancer / HGD excluded up to 6 months?: N/A 


Intervention(s) Cases: 


People who were diagnosed with esophageal or gastroesophageal junction adenocarcinoma before September 2007; had a 
Barrett’s esophagus diagnosis (as defined earlier) 6 months or more before their cancer diagnosis; and subsequently died of 


esophageal/gastroesophageal junction adenocarcinoma or its complications before December 31, 2009. 


Controls: 


People with a diagnosis of Barrett’s esophagus (confirmed as described earlier) who did not die of esophageal or gastroesophageal 
junction adenocarcinoma through the end of the follow-up evaluation. Controls were matched to cases by age at Barrett’s 


esophagus diagnosis, year of Barrett’s esophagus diagnosis, medical center of Barrett’s esophagus diagnosis, sex, and race. 


Concomitant treatments Patients on PPI for GORD?: N/R 


Length of follow up Follow-up: 14 years 


Location Country: USA 


Outcomes measures 
and effect sizes   


CASES IN 
SURVEILLANCE  


CONTROLS IN 
SURVEILLANCE  


 


RISK OF DEATH FROM 
OESOPHAGEAL CANCER  N (%)  N (%) 


ADJ OR (95%CI) 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
117 


 


Bibliographic 
reference (Ref ID) 


Corley DA, Mehtani K, Quesenberry C, et al.  Impact of Endoscopic Surveillance on Mortality From Barrett’s 


Esophagus–Associated Esophageal Adenocarcinomas. Gastroenterology 2013; 145:312-319. 


Adjusted for dysplasia status 


Adjusted for dysplasia status and BO 


length  


21 (55.3%) 


21 (55.3%) 


  


61 (60.4%) 


61 (60.4%) 


 


0.99 (0.36 to 2.75) 


1.14 (0.39 to 3.32) 


      


 


 


Authors’ conclusion Endoscopic surveillance of Barrett’s esophagus was not associated with any substantial decrease in the risk of death from 
esophageal adenocarcinoma, within a large, community-based population. The results cannot exclude a small to moderate benefit 
or a benefit from more intensive surveillance (eg, annual); however, many patients had cancer-related deaths and some were not 
able to be treated despite detection of early stage disease, a finding at least partially influenced by the risks, acceptability, and 


effectiveness of standard existing treatments. 


Source of funding No conflicts of interest. 


Comments This study had several limitations. It cannot exclude the possibility of a small to moderate benefit from surveillance; however, if 
present, the benefit would be much smaller than those incorporated into widely used cost-effectiveness analyses. Second, 
endoscopic surveillance performed in the community may not be performed optimally, even if it is performed at appropriate 


intervals. 
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 Abela,J.E.,  Going,J.J.,  Mackenzie,J.F.,  McKernan,M.,  O'Mahoney,S.,  Stuart,R.C..  Systematic four-quadrant biopsy 
detects Barrett's dysplasia in more patients than nonsystematic biopsy.  American Journal of Gastroenterology 


2008;103(4):850-55. (#7020) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 180 


Gender: 66% Male 


Age range: 64 years (mean)  


Barrett’s Oesophagus defined as: Barrett’s Oesophagus >3cm, with histology of intestinal metaplasia 
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 Abela,J.E.,  Going,J.J.,  Mackenzie,J.F.,  McKernan,M.,  O'Mahoney,S.,  Stuart,R.C..  Systematic four-quadrant biopsy 
detects Barrett's dysplasia in more patients than nonsystematic biopsy.  American Journal of Gastroenterology 


2008;103(4):850-55. (#7020) 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  


78% No, 19% LGD, 
3% HGD  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: N/R 


Intervention(s) Surveillance: quad biopsy every 2cm. All biopsies examined at minimum of 3 levels, at 1 lab, to Vienna classification 


 


Initial frequency of recall (for BO with no dysplasia): 1 year 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: not reported 


Length of follow up Follow-up: 3 years 


Location Country: UK 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K FREQ N K FREQ Δ P 


100 patient year incidence of 


cancer Dichotomous   0.37 
N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   1.67 N/A N/A N/A N/A N/A 
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 Abela,J.E.,  Going,J.J.,  Mackenzie,J.F.,  McKernan,M.,  O'Mahoney,S.,  Stuart,R.C..  Systematic four-quadrant biopsy 
detects Barrett's dysplasia in more patients than nonsystematic biopsy.  American Journal of Gastroenterology 


2008;103(4):850-55. (#7020) 


Mortality from cancer Dichotomous 180 0  N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 180 2  


N/A N/A N/A N/A N/A 


          


 


Progression to high grade dysplasia or to cancer are not reported separately 


Authors’ conclusion Our data support the hypothesis that systematic four-quadrant biopsy is considerably more effective than nonsystematic biopsy 


sampling in detecting Barrett's dysplasia and early adenocarcinoma 


Source of funding none – salaries paid by University 


Comments Patients selected for systematic Quad biopsy or standard biopsy on consultant preference. Only Quad biopsy data are extracted 
here. 
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 Ajumobi,A.,  Bahjri,K.,  Jackson,C.,  Griffin,R..  Surveillance in Barrett's esophagus: an audit of practice.  Digestive 
Diseases & Sciences 2010;55(6):1615-21. (#7045) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 165 


Gender: not reported 


Age: 65 years mean 


Barrett’s Oesophagus defined as: patients with Barrett’s Oesophagus – not otherwise described 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 
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 Ajumobi,A.,  Bahjri,K.,  Jackson,C.,  Griffin,R..  Surveillance in Barrett's esophagus: an audit of practice.  Digestive 
Diseases & Sciences 2010;55(6):1615-21. (#7045) 


Degree of dysplasia (if 
any)  


No dysplasia 59%, 
LGD 38%, HGD 4%.  N/A 


 


Prevalent cancer / HGD excluded up to 6 months? 


Intervention(s) Surveillance: N/R 


Initial frequency of recall (for BO with no dysplasia): Frequency of recall not reported – analysis of variation from national 
recommended intervals was undertaken. No details given of treatment regimen while under surveillance 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R 


Length of follow up Follow-up: 4.2 months 


Location Country: USA 


Outcomes measures 


and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K 
MEAN/
% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.00 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   0.0086 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 165 0  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 165 0  


N/A N/A N/A N/A N/A 
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Authors’ conclusion Veteran patients with Barrett's esophagus undergoing SE rarely progress to high-grade dysplasia or esophageal adenocarcinoma. 


Source of funding N/R 


Comments More patients in the study regressed to normal mucosa (11.5%) than progressed to HGD (3.6%) or Caner (0.0%). Of patients who 
missed recall by twice the recommended interval none progressed to HGD or cancer 
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 Bani-Hani,K.,  Sue-Ling,H.,  Johnston,D.,  Axon,A.T.,  Martin,I.G..  Barrett's oesophagus: results from a 13-year 
surveillance programme.  European Journal of Gastroenterology & Hepatology 2000;12(6):649-54.(#7146) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 357 


Gender: 58% male 


Age: 65 years 


Barrett’s Oesophagus defined as: Patients with columnar epithelium >3cm above gastro-oesophageal junction, or specialised type 
epithelium anywhere in oesophagus 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  6.1 cm (mean)  N/A 


Degree of dysplasia (if 
any)  N/R  N/A 


 


Prevalent cancer / HGD excluded up to 6 months? 


Intervention(s) Surveillance: No mandatory biopsy protocol used. 


Initial frequency of recall (for BO with no dysplasia): 1 year 
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 Bani-Hani,K.,  Sue-Ling,H.,  Johnston,D.,  Axon,A.T.,  Martin,I.G..  Barrett's oesophagus: results from a 13-year 
surveillance programme.  European Journal of Gastroenterology & Hepatology 2000;12(6):649-54.(#7146) 


No Surveillance: N/R 


Concomitant treatments Patients on PPI for GORD? N/R 


Length of follow up Follow-up: 3.8 years 


Location Country: UK 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.9 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   N/R N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 357 0  N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 357 12  


N/A N/A N/A N/A N/A 


          
 


Authors’ conclusion Whilst the role of screening patients with Barrett's oesophagus remains controversial, this study supports the routine survei llance of 
male patients with specialized epithelium 


Source of funding N/R 


Comments No mandatory biopsy protocol used. 12 patients lost to follow up (no record available) 
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 Conio,M.,  Blanchi,S.,  Lapertosa,G.,  Ferraris,R.,  Sablich,R.,  Marchi,S., et al.  Long-term endoscopic surveillance of 
patients with Barrett's esophagus. Incidence of dysplasia and adenocarcinoma: a prospective study.  American Journal of 


Gastroenterology 2003;98(9):1931-39. (#7428) 


Study type & aim Study type: Case series 


Number and n = 166 
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 Conio,M.,  Blanchi,S.,  Lapertosa,G.,  Ferraris,R.,  Sablich,R.,  Marchi,S., et al.  Long-term endoscopic surveillance of 
patients with Barrett's esophagus. Incidence of dysplasia and adenocarcinoma: a prospective study.  American Journal of 


Gastroenterology 2003;98(9):1931-39. (#7428) 


characteristics of 


patients 
Gender: 78% Male 


Age range: 60 years 


Barrett’s Oesophagus defined as: Detectable upward displacement of the squamocolumnar junction at endoscopy, with intestinal 
metaplasia 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  


no dysplasia 90%, 
LGD 10%  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: N/R 


Intervention(s) Surveillance: Endoscopy with multiple biopsies  


 


Initial frequency of recall (for BO with no dysplasia): 2 years 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


 


Length of follow up Follow-up: 5.5 years 


Location Country: Italy 


Outcomes measures 
and effect sizes 
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 Conio,M.,  Blanchi,S.,  Lapertosa,G.,  Ferraris,R.,  Sablich,R.,  Marchi,S., et al.  Long-term endoscopic surveillance of 
patients with Barrett's esophagus. Incidence of dysplasia and adenocarcinoma: a prospective study.  American Journal of 


Gastroenterology 2003;98(9):1931-39. (#7428) 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.54 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   0.33 N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 166 0  N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 166 5  


N/A N/A N/A N/A N/A 


          


 


 


Authors’ conclusion In our patient cohort, surveillance involved a large expenditure of effort but did not prevent any cancer deaths. The benefit  of 
surveillance remains uncertain 


Source of funding N/R 


Comments Patients  who missed some surveillance endoscopies were analysed separately as ‘partially compliant’. 8/174 patients lost to follow 
up and excluded from analysis – no comparison made to completers 
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oesophagus: the patients' perspective.  European Journal of Gastroenterology & Hepatology 2009;21(8):850-54 (#7443) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


n = 151 


Gender: 67% Male 
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 Cooper,S.C.,  El-agib,A.,  Dar,S.,  Mohammed,I.,  Nightingale,P.,  Murray,I.A., et al.  Endoscopic surveillance for Barrett's 
oesophagus: the patients' perspective.  European Journal of Gastroenterology & Hepatology 2009;21(8):850-54 (#7443) 


patients Age: 66 years 


Barrett’s Oesophagus defined as: Patients with red columnar lined oesophagus above the proximal margins of the upper folds, and 
intestinal metaplasia on biopsy.  


Exclusions: Exclusions not reported 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 


any)  
90% no, 3% indefinite, 


7% LGD, 0% HGD  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: N/R 


Intervention(s) Surveillance:. Surveillance protocol not reported. 


Initial frequency of recall (for BO with no dysplasia): Mixed 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


Length of follow up Follow-up: N/R 


Location Country: UK 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   N/R 


N/A N/A N/A N/A N/A 
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100 patient year incidence of HDG Dichotomous   N/R 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 151 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 151 N/R  


N/A N/A N/A N/A N/A 


Patient information Categorical 
Too little information 29% (43/151), no information 22% (33/151), 
desire for more information 85% (129/151) 


Perception of benefit of 
surveillance Categorical 


Reduce risk of Oesophageal cancer 74% (109/151), completely 
negate risk 5% (7/151), greatly reduce risk 49% (72/151) 


Hospital anxiety and depression 
(HAD) Anxiety Conrinous 6.1 points (SD 4.2 points) 


Hospital anxiety and depression 
(HAD) Depression Continous 4.0 points (SD 3.5 points) 


Trust in Physician score (TIPS) (11 
to 55 points higher score better) Continous 44 points (range 27 to 55 points) 


SF-36 Continous 


Pain 57.2 points, General perception of health 53.9 points, mental 
health 72.4 points, physical functioning 57.0 points, role 
limitations emotional 63.0, role limitations physical 50.9, social 


functioning 88.1, energy 53.1 


          


 


All SF-36 domains were significantly lower in the BO surveillance patients than in an age, sex, and socio-economic adjusted 
general population cohort except for mental health 


Authors’ conclusion Patients undergoing endoscopic surveillance for BO suffer anxiety and have impaired quality of life 


Source of funding No conflicts of interests 


Comments Questionnaire completed at a time independent to surveillance appointments. Proximity to next endoscopy may have influenced 
scores. 71% of patients invited to take part agreed to. And 151/178 patients completed the questionnaire in full. 3 study sites. 
Comparison between responders and those who did not take part showed no significant difference in demographic or clinical 
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oesophagus: the patients' perspective.  European Journal of Gastroenterology & Hepatology 2009;21(8):850-54 (#7443) 


characteristics.  UK perspective. 
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 de Jonge,P.J.,  van,Blankenstein M.,  Looman,C.W.,  Casparie,M.K.,  Meijer,G.A.,  Kuipers,E.J..  Risk of malignant 
progression in patients with Barrett's oesophagus: a Dutch nationwide cohort study.  Gut 2010;59(8):1030-36. (#7502) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 16,365 


Gender: 63% Male 


Age range: 82 years 


Barrett’s Oesophagus defined as: Histologically confirmed Barrett’s Oesophagus with no dysplasia or low grade dysplasia at 
baseline.  


Exclusions: Previous surgery, or malignancy 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  None 90%, LGD 10%  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes – up to 12 months  


Intervention(s) Surveillance; not defined  


Initial frequency of recall (for BO with no dysplasia): not defined – mean of 3 endoscopies per patient over 4.8 years follow up. 
Significantly more pfrequent if LGD at baseline 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?:   
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 de Jonge,P.J.,  van,Blankenstein M.,  Looman,C.W.,  Casparie,M.K.,  Meijer,G.A.,  Kuipers,E.J..  Risk of malignant 
progression in patients with Barrett's oesophagus: a Dutch nationwide cohort study.  Gut 2010;59(8):1030-36. (#7502) 


 


Length of follow up Follow-up: 4.8 years 


Location Country: Holland 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.65 


N/A N/A N/A N/A N/A 


100 patient year incidence of 
HDG Dichotomous   0.0021* 


N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 16,365 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 16,365 505  


N/A N/A N/A N/A N/A 


          


 


* possibly analysis of  patients that developed HGD but not cancer 


Authors’ conclusion In this largest reported cohort of unselected patients with BO, the annual risk of OAC was 0.4%. Male sex, older age and LGD at 
diagnosis are independent predictors of malignant progression 


Source of funding One author is on executive board of the National registry 


Comments Cancer / HGD incidence rates of patients not in surveillance are not reported. Patients in Surveillance programme significantly 
younger than those not included p<0.001. Patients with LGD were significantly older than those with no dysplasia (p<0.001) 


Younger (p<0.001) and male (p<0.001) patients were more likely to be in ‘surveillance’ group 


Follow up frequency was significantly shorter for patients with LGD (mean 1.4 years) than those with no dysplasia (mean 2.0 years) 
(p<0.001) 


Patients with LGD were significantly older than those with no dysplasia. 
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Drewitz,D.J.,  Sampliner,R.E.,  Garewal,H.S..  The incidence of adenocarcinoma in Barrett's esophagus: a prospective 
study of 170 patients followed 4.8 years.  American Journal of Gastroenterology 1997;92(2):212-15. (#7576) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 170 


Gender: 98% Male 


Age: 62 years 


Barrett’s Oesophagus defined as: Patients with columnar epithelium on endoscopy and metaplasia on biopsy specimen  


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  5cm  N/A 


Degree of dysplasia (if 
any)  N/R  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes 


Intervention(s) Surveillance: Dual biopsy rather than quad biopsy undertaken which might reduce detection rate 


Initial frequency of recall (for BO with no dysplasia): 1 to 2 years (mix)  


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


Length of follow up Follow-up: 4.8 years 


Location Country: USA 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    
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  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.48 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   N/R 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 170 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 170 4  


N/A N/A N/A N/A N/A 


          
 


Authors’ conclusion The current series is larger and has a longer follow-up period than previous prospective trials and demonstrates a lower incidence 
of adenocarcinoma. Surveillance of patients with Barrett's esophagus for dysplasia remains an appropriate clinical practice 


Source of funding N/R 


Comments Patients encouraged to enter surveillance at their own preference 
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Ferraris,R.,  Bonelli,L.,  Conio,M.,  Fracchia,M.,  Lapertosa,G.,  Aste,H..  Incidence of Barrett's adenocarcinoma in an Italian 
population: an endoscopic surveillance programme. Gruppo Operativo per lo Studio delle Precancerosi Esofagee 


(GOSPE).  European Journal of Gastroenterology & Hepatology 1997;9(9):881-85 (#7686) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 187 


Gender: 74% Male 


Age range: 19-75 years 


Barrett’s Oesophagus defined as: Patients with columnar epithelium on endoscopy and metaplasia on biopsy specimen  


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  
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(GOSPE).  European Journal of Gastroenterology & Hepatology 1997;9(9):881-85 (#7686) 


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  


97% no dysplasia / 
indefinite, 3% LGD, 


0% HGD 


  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes – 12 months 


Intervention(s) Surveillance: Quad biopsy every 2 cm 


Initial frequency of recall (for BO with no dysplasia): 1 year 


 


No Surveillance:  


Concomitant treatments Patients on PPI for GORD?: Some patients on H2RAs – earlier in the cohort 


Length of follow up Follow-up: 3 years 


Location Country: Italy 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.53 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   0.01* 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 187 N/R  
N/A N/A N/A N/A N/A 
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Absolute number of patients 
developing cancer Dichotomous 187 3  


N/A N/A N/A N/A N/A 


          


 


* possibly analysis of  patients that developed HGD but not cancer 


Authors’ conclusion The present report shows that the incidence of adenocarcinoma in Italian Barrett's oesophagus patients is in the range of that 
reported from other Western countries 


Source of funding N/R 


Comments 51.7% (187/344) eligible complied with follow up (no difference in dysplasia status between groups). Patients over 75 years were 
excluded from surveillance and hence this study 
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Fisher,D.,  Jeffreys,A.,  Bosworth,H.,  Wang,J.,  Lipscomb,J.,  Provenzale,D..  Quality of life in patients with Barrett's 
esophagus undergoing surveillance.  American Journal of Gastroenterology 2002;97(9):2193-2000 (#7695) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 15 


Gender: 100% Male 


Age range: 67 years (median) 


Barrett’s Oesophagus defined as: Patients with BO on endoscopy and biopsy. 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 
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Degree of dysplasia (if 
any)  N/R  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: N/R 


Intervention(s) Surveillance N/R 


Initial frequency of recall (for BO with no dysplasia): N/R 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: All on PPI  


Length of follow up Follow-up: N/A 


Location Country: USA 


Outcomes measures 


and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 


cancer Dichotomous   
N/R N/A N/A N/A N/A N/A 


100 patient year incidence of 
HDG Dichotomous   


N/R N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 15 N/R 
N/R N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 15 N/R 


N/R N/A N/A N/A N/A N/A 


QUALRAD total score Continuous 15 N/R 
6.8 
points* 


N/A N/A N/A N/A N/A 


          







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
134 


 


Bibliographic 
reference (Ref ID) 


Fisher,D.,  Jeffreys,A.,  Bosworth,H.,  Wang,J.,  Lipscomb,J.,  Provenzale,D..  Quality of life in patients with Barrett's 
esophagus undergoing surveillance.  American Journal of Gastroenterology 2002;97(9):2193-2000 (#7695) 


 


* For all 5 domains of QOLRAD scores were significantly higher in patients in surveillance than gender matched cohort having 
endoscopy for upper GI symptoms – data not reported 


Authors’ conclusion This population of BE patients had significantly higher QOLRD scores than a previously published population referred for 
endoscopy 


Source of funding A number of authors supported by national grants 


Comments Higher QOLRAD score denotes better QOL (scale 0 to 7). QOLRAD score  did not correlate well with utility rating score (p=0.71) 
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Hillman,L.C.,  Chiragakis,L.,  Clarke,A.C.,  Kaushik,S.P.,  Kaye,G.L..  Barrett's esophagus: Macroscopic markers and the 
prediction of dysplasia and adenocarcinoma.  Journal of Gastroenterology & Hepatology 2003;18(5):526-33. (#7650) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 353 


Gender: 71 Male 


Age: 60 years 


Barrett’s Oesophagus defined as: Patients with BO (not otherwise described) 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  


No dysplasia 83% , 
LGD 16% , HGD 1%  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: No - excluded up to 2 months  


Intervention(s) Surveillance: Quad biopsy every 2 cm. Two or more independent pathologists undertook assessment of biopsy samples 
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prediction of dysplasia and adenocarcinoma.  Journal of Gastroenterology & Hepatology 2003;18(5):526-33. (#7650) 


Initial frequency of recall (for BO with no dysplasia): 1 year (3 to 6 months if severe oesophagitis)  


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: Not all patients on PPIs some on H2RAs  


Length of follow up Follow-up: 4.5 years  


Location Country: Australia 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.05 


N/A N/A N/A N/A N/A 


100 patient year incidence of 


HDG Dichotomous   0.05 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 353 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 353 9  


N/A N/A N/A N/A N/A 


          


 


1/3 patients with HGD at baseline regressed to LGD, 28/56 patients with LGD regressed to no dysplasia. 


Authors’ conclusion The presence of severe esophagitis, Barrett's ulcer, nodularity or stricture at entry indicates a high-risk group for Barrett's 
esophagus.  


Source of funding N/R 


Comments Follow up was changed from retrospective to prospective during the study period.  
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Horwhat,J.D.,  Baroni,D.,  Maydonovitch,C.,  Osgard,E.,  Ormseth,E.,  Rueda-Pedraza,E., et al.  Normalization of intestinal 
metaplasia in the esophagus and esophagogastric junction: incidence and clinical data.  American Journal of 


Gastroenterology 2007;102(3):497-506. (#7978) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 101 


Gender: 73% Male 


Age: 65 years 


Barrett’s Oesophagus defined as: Patients with short segment BO, long segment BO, or specialized intestinal mucosa at the gas tro-
oesophageal junction. Confirmed endoscopically and histologically.  


Exclusions: Patients with history of oesophageal carcinoma or contraindication to endoscopy 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  


43% short segment 
Barrett’s, 25% Long 


segment Barrett’s  N/A 


Degree of dysplasia (if 
any)  


32% specialist 
intestinal mucosa at 
Gastro-oesophageal  
junction  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: N/R 


Intervention(s) Surveillance: Quad biopsies every 2cm 


Initial frequency of recall (for BO with no dysplasia): N/R 


 


No Surveillance:  


Concomitant treatments Patients on PPI for GORD?: Yes  
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Horwhat,J.D.,  Baroni,D.,  Maydonovitch,C.,  Osgard,E.,  Ormseth,E.,  Rueda-Pedraza,E., et al.  Normalization of intestinal 
metaplasia in the esophagus and esophagogastric junction: incidence and clinical data.  American Journal of 


Gastroenterology 2007;102(3):497-506. (#7978) 


Length of follow up Follow-up: 3.7 years 


Location Country: USA 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.54 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   N/R 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 101 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 101 2  


N/A N/A N/A N/A N/A 


          


 


Regression occurred in 30% (13/44) of patients with short segment BO 


Authors’ conclusion Surveillance of long segment BO results in the greatest yield for identifying dysplasia and cancer 


Source of funding No conflicts 


Comments Only 68% (101/148) of patients undergoing surveillance were available for analysis. Endoscopy undertaken off PPI 
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Study type & aim Study type: Case series 


Number and n = 20 
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characteristics of 


patients 
Gender: 55% Male 


Age: 65 years 


Barrett’s Oesophagus defined as: Patients with BO confirmed on biopsy having an endoscopy or clinic visit, and asked to image 
that they had HGD 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment    N/A 


Degree of dysplasia (if 


any)  


90% none, 10% LGD 
(although asked to 
imagine they had 


HGD)  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: N/R – not applicable 


Intervention(s) Surveillance: N/R – imagined surveillance scenario 


Initial frequency of recall (for BO with no dysplasia): Mixed 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


 


Length of follow up Follow-up: N/R 


Location Country: USA 


Outcomes measures 
and effect sizes 
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  SURVEILLANCE 
NO 
SURVEILLANCE    


  N K MEAN/% N K 
MEAN/
% Δ P 


100 patient year incidence of 
cancer Dichotomous   N/R 


N/
A 


N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   N/R 
N/
A 


N/A N/A N/A N/A 


Mortality from cancer Dichotomous 20 N/R  
N/
A 


N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 20 N/R  


N/
A 


N/A N/A N/A N/A 


Preference for treatment of HGD 
Surveillance / oesophagectomy / 
PDT (0 to 100 scale – higher 


better) Dichotomous 20  


Surveillance  79.3 
points (range 50 to 
100), 
oesophagectomy 
46.0 points (5 to 
100), PDT 59.5 


points (10 to 90)* 


     


          


 


*Significantly more patients chose Surveillance 70% (14/20) ,  than oesophagectomy 15% (3/20) , and PDT 15% (3/20) (p=0.0024)  
two tailed Chi-square. 


Authors’ conclusion In summary, when patients with Barrett's esophagus were presented with three options to manage HGD, the majority chose 
endoscopic surveillance 


Source of funding N/R 


Comments Treatment scenarios (outcomes) presented to patients are open to debate – relating to cure and complications. No surveillance was 
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not presented as an option (although unlikely in the situation where HGD diagnosed). Order of presenting scenarios might have 


affected preference. One interviewer undertook all sessions with patients 
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Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 102 


Gender: 83% Male 


Age: 63 years 


Barrett’s Oesophagus defined as: patients with endoscopic appearance of BO >3cm and specialized epithelium on at least 1 biopsy 
specimen. Exclusions: Patients with previous resection for cancer, current cancer or HGD were excluded.  


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment    N/A 


Degree of dysplasia (if 


any)  
Mixed no dysplasia / 


HGD  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: Patients with HGD at baseline were excluded  


Intervention(s) Surveillance Pathologists undertaking follow up biopsy review were blind to original diagnosis, and confirmed by 2 pathologists. 


Initial frequency of recall (for BO with no dysplasia): N/R 


 


No Surveillance:  


Concomitant treatments Patients on PPI for GORD?: N/R  


Length of follow up Follow-up: 4.8 years 
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Location Country: Holland 


Outcomes measures 
and effect sizes 


 


  
SURVEILLANCE 
BASELINE 


SURVEILLANCE 
FOLLOW UP   


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.36 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   0.71 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 
10


2 


N/


R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 


10
2 2  


N/A N/A N/A N/A N/A 


 


Authors’ conclusion Our results suggest that surveillance endoscopy can be safely deferred for at least 2 yr following an initial biopsy that is negative or 
indeterminate for dysplasia 


Source of funding Lead author supported by fellowship from national institution and funding from university. 


 


Comments Method of biopsy changed during study period, with systematic quad biopsy sampling used later in the cohort (post 1983). 1/102 
patients lost to follow up.  
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Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 192 


Gender: 66% Male 
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Age: 62 years 


Barrett’s Oesophagus defined as: Patients with BO of 2cm or more, with pathology confirmed intestinal metaplasia.  


Exclusions: Patients with HGD or cancer at baseline were excluded.  


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  78% no, 22% Low  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?:  


Intervention(s) Surveillance: endoscopy technique not reported, sedation not used in all patients 


Initial frequency of recall (for BO with no dysplasia): N/R 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


Length of follow up Follow-up: 1 month 


Location Country: Holland 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   N/R 


N/A N/A N/A N/A N/A 
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100 patient year incidence of 
HDG Dichotomous   N/R 


N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 
19
2 N/R  


N/A N/A N/A N/A N/A 


Absolute number of patients 


developing cancer Dichotomous 
19


2 N/R  
N/A N/A N/A N/A N/A 


HAD anxiety (0 to 21 lower scores 
better) 1 wk Continous 


10
2 From 6.0 (5.3 to 6.8)  to 5.3 (4.6 to 6.0) 


0.7 0.02 


HAD depression (0 to 21 lower 
scores better) 1 wk Continous 


10
2 From 2.9 (2.5 to 3.2) to 2.4 (2.0 to 2.8) 


0.5 <0.01 


          


          


 


Anxiety scores before endoscopy (6.0 points) were significantly higher (worse) than in the general population (3.9 points) 
(p<0.0001) 


Authors’ conclusion Upper gastrointestinal endoscopy is burdensome for many patients with Barrett's esophagus and causes moderate distress. 
Perception of a high risk of adenocarcinoma may increase distress and the burden experienced from the procedure  


Source of funding None 


Comments 3 centre study. Follow up was at 1 week and 1 month. 84% of patients had undergone a previous endoscopy. Not all outcomes 
described are reported in the results section, possible selective reporting. Throat ache was significantly higher following endoscopy 


47% than at baseline 12% (p<0.01). 
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Study type & aim Study type: Case series 


Number and 
characteristics of 


n = 705 


Gender: N/R 
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patients Age range: N/R 


Barrett’s Oesophagus defined as: Patients with GORD or Barrett's oesophagus. Mixture of screening and surveillance patients, not 
all had BO at baseline 


Exclusions: Patients in whom endoscopy were contraindicated or who had limited life expectance were excluded. 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 


any)  N/R  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?:  


Intervention(s) Surveillance: Up to 10 samples for endoscopically visible lesion, and quad biopsies every 2 cm (or 1 cm is high grade dysplas ia). 


Jumbo forceps used for sampling biopsies 


Initial frequency of recall (for BO with no dysplasia): Mixed 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


 


Length of follow up Follow-up: N/R 


Location Country: USA 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of cancer Dichotomous   N/R N/A N/A N/A N/A N/A 
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100 patient year incidence of HDG Dichotomous   N/R 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 705 0  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous N/R N/R  


N/A N/A N/A N/A N/A 


Adverse event Dichotomous 705 5  
N/A N/A N/A N/A N/A 


          


 


*Rate of adverse events calculated patient not per biopsy. 18 adverse events in 11 patients 


Adverse events that required hospitalisation were included in this analysis for event rate. Both bleeding events involved procedures 
with stricture 


Authors’ conclusion A rigorous, systematic endoscopic biopsy protocol in patients with Barrett's esophagus does not produce esophageal perforation or 
bleeding when performed by an experienced team of physicians, nurses, and technicians 


Source of funding Supported by a national grant 


Comments Patients pre-selected for suitability for endoscopy at baseline. 
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Study type & aim Study type: Case series 


Number and 
characteristics of 
patients 


n = 178 


Gender: 71% Male 


Age: 57 years 


Barrett’s Oesophagus defined as: Patients with BO defined as columnar epithelium of any length and specialized intestinal 
metaplasia on biopsy.. 


Exclusions: Patients with significant comorbidity or unsuitability for oesophagectomy were excluded 
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Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  


63% No, 18% 
indefinite, 19% Low  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes. Patients with cancer at baseline or at up to 6 months FU were excluded as 
prevalent cancer 


Intervention(s) Surveillance: multiple samples taken from Barrett’s segment and additional biopsies of suspicious areas 


Initial frequency of recall (for BO with no dysplasia): Mixed, 1 year at start of cohort then 2 years from 2001 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R 


Length of follow up Follow-up: 3.4 years 


Location Country: UK 


Outcomes measures 


and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 


cancer Dichotomous   0.49 
N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   0.98 
N/A N/A N/A N/A N/A 
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Mortality from cancer Dichotomous 178 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 178 3  


N/A N/A N/A N/A N/A 


          
 


Authors’ conclusion The incidence of adenocarcinoma in patients in Northern Ireland was similar to the incidence reported by other large institutions. 
Clinical benefit is suggested but is not certain from these data, because of biases that affect surveillance programmes. Large 


multicentre studies are required to determine whether surveillance is beneficial 


Source of funding No conflicts on interest 


Comments No standard biopsy protocol used, multiple samples taken from Barrett’s segment and additional biopsies of suspicious areas 
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of a surveillance program for columnar metaplasia of the oesophagus.  Scandinavian Journal of Gastroenterology 


2000;35(1):10-16. (#8591) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 199 


Gender: 70% Male 


Age range: 59 years 


Barrett’s Oesophagus defined as: Patients with specialized columnar epithelium, or gastric type metaplasia. Endoscopic and biopsy 
confirmation. 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 
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2000;35(1):10-16. (#8591) 


Length of BO segment  


67% 134/199 patients 
had long segment BO 


(>3cm).  N/A 


Degree of dysplasia (if 
any)  


No dysplasia or LGD 
100%. 68% patients 
with specialized 


columnar epithelium  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes 


Intervention(s) Surveillance: Not described. 6 or 8 biopsies per endoscopy. 


Initial frequency of recall (for BO with no dysplasia): Mixed, 6 months to 2 years 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


Length of follow up Follow-up: 4.0 years 


Location Country: Sweden 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.63 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   N/R 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 199 N/R  
N/A N/A N/A N/A N/A 
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Absolute number of patients 
developing cancer Dichotomous 199 5  


N/A N/A N/A N/A N/A 


          


 


HGD and cancer lumped for analysis of incidence. 1 in 159 patient years (95% CI 1 in 67 to 1 in 500).   


Authors’ conclusion Low cancer incidence, high costs, and the doubtful prognosis for the patients with identified cancer question the benefits and cost-
effectiveness of cancer screening among patients with columnar metaplasia in the oesophagus  


Source of funding N/R 


Comments All endoscopies performed by experienced endoscopists with >1000 endoscopies performed. 6 to 8 biopsies taken at each 
endoscopy 
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Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 136 


Gender: 67% Male 


Age:  58 years 


Barrett’s Oesophagus defined as: Patients with Barrett’s Oesophagus with  endoscopic and biopsy confirmation 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment    N/A 
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Degree of dysplasia (if 
any)  


92% No dysplasia, 7% 
LGD, 1% HGD  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes. Patients with <1 yr FU were excluded to avoid misclassification of 
prevalent dyplasia or cancer 


Intervention(s) Surveillance: Quad biopsy every 2 cm 


Initial frequency of recall (for BO with no dysplasia): 2 years 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: Patients treated with either H2RA or PPI  


Length of follow up Follow-up: 4.2  years 


Location Country: USA 


Outcomes measures 


and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.35 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   0.70 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 136 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 136 2  


N/A N/A N/A N/A N/A 
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9/136 patients lost to follow up none of whom had developed dysplasia 


Authors’ conclusion The incidence of adenocarcinoma in Barrett's esophagus is lower than initially thought. However, large multicenter studies are 
required to clarify the epidemiological and clinical factors related to the development of dysplasia and adenocarcinoma in Barrett's 


esophagus 


Source of funding N/R 


Comments Patients treated with either H2RA or PPI – cancer incidence rate might be higher on PPI if acid suppression not so complete. 
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Surgery 2001;234(5):619-26  (#8626) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 177 


Gender: 76 Male 


Age range: 57 years 


Barrett’s Oesophagus defined as: Patients with specialized columnar epithelium. Endoscopic and biopsy confirmation 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  


67% 134/199 patients 
had long segment BO 


(>3cm).  N/A 


Degree of dysplasia (if 
any)  


No dysplasia or LGD 
100%.   N/A 
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Surgery 2001;234(5):619-26  (#8626) 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes 


Intervention(s) Surveillance: Quad biopsy every 2 cm. 6 to 8 biopsies taken at each endoscopy 


Initial frequency of recall (for BO with no dysplasia): Mixed, 6 months to 2 years 


 


No Surveillance:  


Concomitant treatments Patients on PPI for GORD?: N/R 


Length of follow up Follow-up: 5.1 years 


Location Country: Sweden 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   N/R 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   N/R 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 177 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 177 N/R  


N/A N/A N/A N/A N/A 
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 51% (35/69) of patients with no metaplasia at baseline developed it over the 5.5 year follow up 


 


Authors’ conclusion Biopsy samples from a single endoscopy, despite an adequate biopsy protocol, are insufficient to rule out the presence of intestinal 
metaplasia. Patients in whom biopsy specimens from a segment of CLE show no intestinal metaplasia have a significant risk of 


having undetected intestinal metaplasia or of developing intestinal metaplasia with time. 


Source of funding N/R 


Comments As many as 143 of the patients reported here are also included in Nilsson (2000) within this review 
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Study type & aim Study type: Case series 


Number and 
characteristics of 
patients 


n = 121 


Gender: 70% Male 


Age: 60 years 


Barrett’s Oesophagus defined as: Patients with visible columnar lined mucosa >cm with histological confirmation.  


Exclusions: Patients over 75, with comorbidity, or condition that would limit oesophagectomy were excluded 


 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  N/R  N/A 
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Grade of dysplasia not reported but study reports that it was not intending to study progression of LGD 


 


Prevalent cancer / HGD excluded up to 6 months?: No. results at index endoscopy were excluded from analysis of incidence 


Intervention(s) Surveillance: Quad biopsy every 2 to 4 cm 


Initial frequency of recall (for BO with no dysplasia): 2 years 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


Length of follow up Follow-up: 3.5 years 


Location Country: UK 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.47 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   1.18 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 121 
N/
R  


N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 121 2  


N/A N/A N/A N/A N/A 


          


 


 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


National Institute for Health and Care Excellence 2014. 
155 


 


Bibliographic 
reference (Ref ID) 


Olithselvan,A.,  Gorard,D.A.,  McIntyre,A.S..  A surveillance programme for Barrett's oesophagus in a UK general hospital.  
European Journal of Gastroenterology & Hepatology 2007;19(4):305-09. (#8653) 


Authors’ conclusion This surveillance programme for classical Barrett's oesophagus was effective with six cancers being detected early and treated 


Source of funding N/R 


Comments 79/121 (65%) of patients available at final follow up 
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 Ramus,J.R.,  Gatenby,P.A.,  Caygill,C.P.,  Winslet,M.C.,  Watson,A..  Surveillance of Barrett's columnar-lined oesophagus 
in the UK: endoscopic intervals and frequency of detection of dysplasia.  European Journal of Gastroenterology & 


Hepatology 2009;21(6):636-41. (#8832) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 817 


Gender: 64% Male 


Age: 61 years 


Barrett’s Oesophagus defined as: Patients with BO, not otherwise described 


Exclusions: Patients with only 1 follow up endoscopy were excluded from analysis. Patients that were excluded from surveillance 
were significantly older than those included (p<0.001) 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  


91% No dysplasia, 7% 
LGD, 2% HGD  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?:  


Intervention(s) Surveillance: Not described. Only 7.6% of patients had quad biopsies during endoscopy 


 


Initial frequency of recall (for BO with no dysplasia): Mix – separate analysis for each period / frequency 
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 Ramus,J.R.,  Gatenby,P.A.,  Caygill,C.P.,  Winslet,M.C.,  Watson,A..  Surveillance of Barrett's columnar-lined oesophagus 
in the UK: endoscopic intervals and frequency of detection of dysplasia.  European Journal of Gastroenterology & 


Hepatology 2009;21(6):636-41. (#8832) 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?:  


Length of follow up Follow-up: 4.8 years 


Location Country: UK 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.21 


N/A N/A N/A N/A N/A 


100 patient year incidence of 
HDG Dichotomous   0.53 


N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 817 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 


developing cancer Dichotomous 817 13  
N/A N/A N/A N/A N/A 


          


 


 


Authors’ conclusion A variation in surveillance practice for CLO was observed throughout the UK. A large proportion of dysplastic disease is detected on 
specific surveillance endoscopies. 


Source of funding Supported by charity / trust / foundation 


Comments Male patients were significantly younger than female patients (p=0.016). 6 centre study. Separate analysis for different recall 
frequencies. No relationship found between detection of cancer and frequency if surveillance for HGC (p=0.299). Cancer incidence 
rate calculated for only cancers detected during surveillance endoscopy, not for those detected at additional endoscopy for 
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 Ramus,J.R.,  Gatenby,P.A.,  Caygill,C.P.,  Winslet,M.C.,  Watson,A..  Surveillance of Barrett's columnar-lined oesophagus 
in the UK: endoscopic intervals and frequency of detection of dysplasia.  European Journal of Gastroenterology & 


Hepatology 2009;21(6):636-41. (#8832) 


symptoms.. 6 centre study. Separate analysis for different recall frequencies 
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 Schnell,T.G.,  Sontag,S.J.,  Chejfec,G.,  Aranha,G.,  Metz,A.,  O'Connell,S., et al.  Long-term nonsurgical management of 
Barrett's esophagus with high-grade dysplasia.  Gastroenterology 2001;120(7):1607-19. (#9034) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 1099 


Gender: N/R 


Age range: N/R 


Barrett’s Oesophagus defined as: Patients with BO not otherwise described 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  


22% No, 71% LGD, 
7% HGD  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?:  


Intervention(s) Surveillance: Circumferential quad biopsy not used in all patients . 2 endoscopists undertook all procedures, and 1 pathologist 


examined all specimens with endoscopist 


Initial frequency of recall (for BO with no dysplasia): Mixed. Recall period varied during the study 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: No. Patients earlier in the cohort were prescribed H2RAs    
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 Schnell,T.G.,  Sontag,S.J.,  Chejfec,G.,  Aranha,G.,  Metz,A.,  O'Connell,S., et al.  Long-term nonsurgical management of 
Barrett's esophagus with high-grade dysplasia.  Gastroenterology 2001;120(7):1607-19. (#9034) 


 


Length of follow up Follow-up: 7.3 years 


Location Country: USA 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.15 


N/A N/A N/A N/A N/A 


100 patient year incidence of 


HDG Dichotomous   0.56 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 1099 1  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 1099 12  


N/A N/A N/A N/A N/A 


          


 


Length of BO segment at baseline was associated with incidence of cancer on multivariate analysis HR 1.38 (1.06 to 1.81). 


Authors’ conclusion HGD without cancer in Barrett's esophagus follows a relatively benign course in the majority of patients. In the patients who 
eventually progress to cancer during regular surveillance, surgical resection is curative. Surveillance endoscopies with biopsy is a 


valid and safe follow-up strategy for Barrett's patients who have HGD without cancer 


Source of funding N/R 


Comments None 
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 Schoenfeld,P.,  Johnston,M.,  Piorkowski,M.,  Jones,D.M.,  Eloubeidi,M.,  Provenzale,D..  Effectiveness and patient 
satisfaction with nurse-directed treatment of Barrett's esophagus.  American Journal of Gastroenterology 1998;93(6):906-


10. (#9038) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 123 


Gender: 79% Male 


Age : 55 years 


Barrett’s Oesophagus defined as: Patients with short or long segment BO, candidates for oesophagectomy or PDT, <80 years, no 
HGD or cancer at baseline 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  N/R  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: No. Patients with HGD or cancer at index endoscopy were excluded from 
analysis 


Intervention(s) Surveillance Type of endoscopy and biopsy protocol not reported.  


 


Initial frequency of recall (for BO with no dysplasia): 2 years 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: PPIs used as a 2
nd


 line treatment  


Length of follow up Follow-up: 4.0  years 


Location Country: USA 


Outcomes measures  
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 Schoenfeld,P.,  Johnston,M.,  Piorkowski,M.,  Jones,D.M.,  Eloubeidi,M.,  Provenzale,D..  Effectiveness and patient 
satisfaction with nurse-directed treatment of Barrett's esophagus.  American Journal of Gastroenterology 1998;93(6):906-


10. (#9038) 


and effect sizes 
  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.00 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   0.40 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 123 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 123 0  


N/A N/A N/A N/A N/A 


Adverse events Dichotomous 123 0  
     


          
 


Authors’ conclusion The registered nurse in our clinical setting effectively administered clinical practice guidelines for the management of Barrett's 
esophagus without clinically significant morbidity or patient dissatisfaction 


Source of funding N/R 


Comments Patients treated by a specialty trained registered nurse.  
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 Sikkema,M.,  Looman,C.W.,  Steyerberg,E.W.,  Kerkhof,M.,  Kastelein,F.,  van,Dekken H., et al.  Predictors for neoplastic 
progression in patients with Barrett's Esophagus: a prospective cohort study.  American Journal of Gastroenterology 


2011;106(7):1231-38 (#9133) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 713 


Gender: 74% Male 


Age: 61 years 
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 Sikkema,M.,  Looman,C.W.,  Steyerberg,E.W.,  Kerkhof,M.,  Kastelein,F.,  van,Dekken H., et al.  Predictors for neoplastic 
progression in patients with Barrett's Esophagus: a prospective cohort study.  American Journal of Gastroenterology 


2011;106(7):1231-38 (#9133) 


Barrett’s Oesophagus defined as: Patients with BO >2cm at baseline with biopsy confirmation of no dysplasia or LGD.  


Exclusions: Patients with previous history of HGD or cancer were excluded. 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  84% No, 16% LGD  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes. HGD or cancer found within 6 months of index endoscopy were 
considered to be prevalent 


Intervention(s) Surveillance: Endoscopy protocol not surprised. Biopsy samples assessed by local pathologist and confirmed by investigating 
pathologists blinded to initial results. 


Initial frequency of recall (for BO with no dysplasia): Mixed 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


Length of follow up Follow-up: 3.5 years 


Location Country: Holland 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 
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 Sikkema,M.,  Looman,C.W.,  Steyerberg,E.W.,  Kerkhof,M.,  Kastelein,F.,  van,Dekken H., et al.  Predictors for neoplastic 
progression in patients with Barrett's Esophagus: a prospective cohort study.  American Journal of Gastroenterology 


2011;106(7):1231-38 (#9133) 


100 patient year incidence of 
cancer Dichotomous   N/R 


N/A N/A N/A N/A N/A 


100 patient year incidence of 
HDG Dichotomous   1.03 


N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 713 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 713 N/R  


N/A N/A N/A N/A N/A 


          


 


 


HGD incidence rate calculated is for both HGD plus Cancer – not reported seperately. Author was contacted for data – no reponse.  


Authors’ conclusion In patients with BE, the risk of developing HGD or EAC is predominantly determined by the presence of LGD, a known duration of 
BE of >=10 years, longer length of BE, and presence of esophagitis. One or combinations of these risk factors are able to identify 


patients with a low or high risk of neoplastic progression and could therefore be used to individualize surveillance intervals in BE 


Source of funding National grant , no conflicts of interest 


Comments LGD was an independent predictor of progression to HGD or cancer on multivariate analysis RR 9.7 (95% CI 4.4 to 21.5), other 
factors were oesophagitis RR 3.5, BO for >10 years at baseline RR 3.2, and longer length of BO RR 1.11 per cm 
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 Streitz,J.M.,Jr.,  Ellis,F.H.,Jr.,  Tilden,R.L.,  Erickson,R.V..  Endoscopic surveillance of Barrett's esophagus: a cost-
effectiveness comparison with mammographic surveillance for breast cancer.  American Journal of Gastroenterology 


1998;93(6):911-15 (#9242) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 136 


Gender: N/R 


Age range: N/R 
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 Streitz,J.M.,Jr.,  Ellis,F.H.,Jr.,  Tilden,R.L.,  Erickson,R.V..  Endoscopic surveillance of Barrett's esophagus: a cost-
effectiveness comparison with mammographic surveillance for breast cancer.  American Journal of Gastroenterology 


1998;93(6):911-15 (#9242) 


Barrett’s Oesophagus defined as: Patients with BO, not otherwise defined. 


Exclusions: N/R 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  Mixed  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?:  


Intervention(s) Surveillance: No details of endoscopy protocol but possibly not quad biopsy in the earlier cases at least 


 


Initial frequency of recall (for BO with no dysplasia): No details of endoscopy protocol or recall frequency. 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


Length of follow up Follow-up: 3.8 years 


Location Country: USA 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   1.37 


N/A N/A N/A N/A N/A 
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 Streitz,J.M.,Jr.,  Ellis,F.H.,Jr.,  Tilden,R.L.,  Erickson,R.V..  Endoscopic surveillance of Barrett's esophagus: a cost-
effectiveness comparison with mammographic surveillance for breast cancer.  American Journal of Gastroenterology 


1998;93(6):911-15 (#9242) 


100 patient year incidence of 
HDG Dichotomous   N/R 


N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 136 1  
N/A N/A N/A N/A N/A 


Absolute number of patients 


developing cancer Dichotomous 136 7  
N/A N/A N/A N/A N/A 


Adverse events Dichotomous 136 0  
N/A N/A N/A N/A N/A 


          


 


Of 7 cancers detected three stage o, two stage I and two stage IIA 


Authors’ conclusion Endoscopic surveillance of patients with Barrett's esophagus compares favorably with the common practice of surveillance 
mammography to detect early breast cancer 


Source of funding N/R 


Comments Costs and incidence compared to that for breast cancer surveillance 
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 Switzer-Taylor,V.,  Schlup,M.,  Lubcke,R.,  Livingstone,V.,  Schultz,M..  Barrett's esophagus: a retrospective analysis of 13 
years surveillance.  Journal of Gastroenterology & Hepatology 2008;23(9):1362-67. (#9260) 


Study type & aim Study type: Case series  


Number and 
characteristics of 


patients 


n = 212 


Gender: 69% Male 


Age: 57 years 


Barrett’s Oesophagus defined as: Patients with long segment (>3cm) BO with histological finding of columnar epithelium with 
intestinal metaplasia.  


Exclusions: Patients were excluded if thought to be unsuitable for oesophagectomy if required. 


Baseline characteristics: 
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 Switzer-Taylor,V.,  Schlup,M.,  Lubcke,R.,  Livingstone,V.,  Schultz,M..  Barrett's esophagus: a retrospective analysis of 13 
years surveillance.  Journal of Gastroenterology & Hepatology 2008;23(9):1362-67. (#9260) 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment    N/A 


Degree of dysplasia (if 
any)  


70% no (dysplasia), 
15% LGD, 3% HGD  N/A 


 


Patients excluded from surveillance programme were significantly older than those included (p<0.05) 


 


Prevalent cancer / HGD excluded up to 6 months?: N/R 


Intervention(s) Surveillance : Quad biopsy every 2 cm and multiple samples from areas of macroscopic abnormality. All endoscopies performed or 
supervised by an experienced gastroenterologist. 


Initial frequency of recall (for BO with no dysplasia): 3 years 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R  


Length of follow up Follow-up: 4.0 years 


Location Country: New Zealand 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   


1.00 (95% 
CI 0.45 to 


1.9) 


N/A N/A N/A N/A N/A 
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 Switzer-Taylor,V.,  Schlup,M.,  Lubcke,R.,  Livingstone,V.,  Schultz,M..  Barrett's esophagus: a retrospective analysis of 13 
years surveillance.  Journal of Gastroenterology & Hepatology 2008;23(9):1362-67. (#9260) 


100 patient year incidence of HDG Dichotomous   N/R 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 212 2  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 212 9  


N/A N/A N/A N/A N/A 


          


 


 


Authors’ conclusion During 13 years of Barrett's surveillance, 88% of all adenocarcinoma occurred in a subset of only 11% patients. To stratify 
surveillance for Barrett's esophagus, programs could focus on male patients with dysplasia or ulcerations on index endoscopy 


Source of funding Supported by local grant 


Comments Patients were excluded if thought to be unsuitable for oesophagectomy if required 
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 Wani,S.,  Falk,G.,  Hall,M.,  Gaddam,S.,  Wang,A.,  Gupta,N., et al.  Patients with nondysplastic Barrett's esophagus have 
low risks for developing dysplasia or esophageal adenocarcinoma.  Clinical Gastroenterology & Hepatology 2011;9(3):220 -


27 (#9465) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 1204 


Gender: 88% Male 


Age range: 59 years 


Barrett’s Oesophagus defined as: Patients with presence of columnar lined mucosa in the distal oesophagus of any length,  and 
intestinal metaplasia documented on histology.  


Exclusions: Patients with any dysplasia at baseline, and patients with no metaplasia on histology were excluded 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  
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 Wani,S.,  Falk,G.,  Hall,M.,  Gaddam,S.,  Wang,A.,  Gupta,N., et al.  Patients with nondysplastic Barrett's esophagus have 
low risks for developing dysplasia or esophageal adenocarcinoma.  Clinical Gastroenterology & Hepatology 2011;9(3):220 -


27 (#9465) 


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  N/R  N/A 


Degree of dysplasia (if 
any)  100% No dysplasia  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: Yes. Patients with HGD or cancer at up to 1 year FU were excluded as 
prevalent cases 


Intervention(s) Surveillance: Quad biopsy every 2 cm with standard or jumbo forceps 


Initial frequency of recall (for BO with no dysplasia): Mixed 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: N/R 


Length of follow up Follow-up: 5 years 


Location Country: USA 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.27 


N/A N/A N/A N/A N/A 


100 patient year incidence of 
HDG Dichotomous   0.48 


N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 1204 N/R  
N/A N/A N/A N/A N/A 
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 Wani,S.,  Falk,G.,  Hall,M.,  Gaddam,S.,  Wang,A.,  Gupta,N., et al.  Patients with nondysplastic Barrett's esophagus have 
low risks for developing dysplasia or esophageal adenocarcinoma.  Clinical Gastroenterology & Hepatology 2011;9(3):220 -


27 (#9465) 


Absolute number of patients 
developing cancer Dichotomous 1204 18  


N/A N/A N/A N/A N/A 


          


 


Mean time to development of cancer 5.29 (SD 3.83). No difference in progression to HGD or Cancer in Males of females. Patients 


with BO segment >6 cm had significantly higher cancer incidence rate 0.65 (95% CI 0.33 to 1.25) Vs 0.09 


Authors’ conclusion There is a lower incidence of dysplasia and EAC among patients with NDBE than previously reported. Because most patients are 
cancer free after a long-term follow-up period, surveillance intervals might be lengthened, especially for patients with shorter 


segments of BE 


Source of funding Support from manufacturer. No conflict of interest. 


Comments 5 centre study. All biopsies were reviewed by 2
nd


 pathologist.  
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 Weston,A.P.,  Sharma,P.,  Mathur,S.,  Banerjee,S.,  Jafri,A.K.,  Cherian,R., et al.  Risk stratification of Barrett's esophagus: 
updated prospective multivariate analysis.  American Journal of Gastroenterology 2004;99(9):1657-66 (#9495) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 324 


Gender: 99% Male 


Age: 62 years 


Barrett’s Oesophagus defined as: Patients with BO confirmed histologically.  


Exclusions: Patients with no biopsy follow up, follow up < 3 months, cancer or multi focal HGD within 3 months were excluded 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  Length of BO 3.7 cm  N/A 
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 Weston,A.P.,  Sharma,P.,  Mathur,S.,  Banerjee,S.,  Jafri,A.K.,  Cherian,R., et al.  Risk stratification of Barrett's esophagus: 
updated prospective multivariate analysis.  American Journal of Gastroenterology 2004;99(9):1657-66 (#9495) 


Degree of dysplasia (if 
any)  


77% no, 18% LGD, 
5% HGD.   N/A 


 


Prevalent cancer / HGD excluded up to 6 months?: No. Patients with Cancer or HGD within 3 months of FU were excluded 


Intervention(s) Surveillance:. All cancer biopsy samples were confirmed by a second pathologist. Quad biopsy ever 2cm or less and target biopsies 
of suspicious areas, using jumbo forceps. 


Initial frequency of recall (for BO with no dysplasia): 1 year 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: Not all patients were on PPIs  


Length of follow up Follow-up: 3.2 years 


Location Country: USA 


Outcomes measures 


and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   2.03 


N/A N/A N/A N/A N/A 


100 patient year incidence of HDG Dichotomous   0.68 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 324 N/R  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 324 21  


N/A N/A N/A N/A N/A 
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updated prospective multivariate analysis.  American Journal of Gastroenterology 2004;99(9):1657-66 (#9495) 


Study end point of 'cancer' included a very conservative definition for cancer including patients with HGD and dysplasia related 
lesion or mass, and HGD in which intramucosal cancer couldn't be ruled out  


Authors’ conclusion Endoscopic and histologic features of BE at initial diagnosis are predictive of index HGD and cancer as well as with risk of BE 
progression 


Source of funding Supported by national grant 


Comments 324/550 patients were included in surveillance.  
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 Wong,T.,  Tian,J.,  Nagar,A.B..  Barrett's surveillance identifies patients with early esophageal adenocarcinoma.  American 
Journal of Medicine 2010;123(5):462-67 (#9535) 


Study type & aim Study type: Case series 


Number and 
characteristics of 


patients 


n = 248 


Gender: N/R – mostly Male – veterans affairs study 


Age: 63 years 


Barrett’s Oesophagus defined as: Patients with specialised intestinal metaplasia above the gastro-oesophageal junction.. 


Exclusions: Patients over 80 years, or unfit for surgery were excluded 


Baseline characteristics: 


  SURVEILLANCE  NO SURVEILLANCE  


  MEAN / MEDIAN  MEAN / MEDIAN 


Length of BO segment  
63% <3cm, 37% 
>3cm.  N/A 


Degree of dysplasia (if 
any)  100% no dysplasia  N/A 


 


Prevalent cancer / HGD excluded up to 6 months?:  


Intervention(s) Surveillance:. Quad biopsy every 3 cms 
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Bibliographic 
reference (Ref ID) 


 Wong,T.,  Tian,J.,  Nagar,A.B..  Barrett's surveillance identifies patients with early esophageal adenocarcinoma.  American 
Journal of Medicine 2010;123(5):462-67 (#9535) 


Initial frequency of recall (for BO with no dysplasia): 3 years, 72% of patients received surveillance endoscopy at recommended 


 


No Surveillance: N/A 


Concomitant treatments Patients on PPI for GORD?: Not all patients on PPIs some on H2RAs 


Length of follow up Follow-up: 4.0 years 


Location Country: USA 


Outcomes measures 
and effect sizes 


 


  SURVEILLANCE NO SURVEILLANCE    


  N K MEAN/% N K MEAN/% Δ P 


100 patient year incidence of 
cancer Dichotomous   0.51 


N/A N/A N/A N/A N/A 


100 patient year incidence of 


HDG Dichotomous   0.41 
N/A N/A N/A N/A N/A 


Mortality from cancer Dichotomous 248 0  
N/A N/A N/A N/A N/A 


Absolute number of patients 
developing cancer Dichotomous 248 5  


N/A N/A N/A N/A N/A 


          


 


Of 5 cancers detected in the surveillance group, four stage I and one stage II. Of 46 other cancers detected at same site three 
stage I, eight stage II, 34 stages III / IV 


Authors’ conclusion Patients with Barrett's esophagus undergoing endoscopic surveillance benefit from early-stage cancer diagnosis. Progression to 
adenocarcinoma is low, but long-segment and high-grade dysplasias have an increased risk of cancer 


Source of funding No conflicts of interest 


Comments Patients in the surveillance cohort were compared to patients at the same centre with new on set cancer, but it is not clear whether 
these patients had BO at baseline, or what the total denominator was. Therefore study treated as a case series. 
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Appendix D: Evidence Tables [update 2014] 1 


D.1 Question 1 2 


Bibliographic 
reference (Ref ID) 


Lieberman (2004) 


ID: 758 


Study type & aim  Study design: Retrospective cross-sectional study  


 


Aims: The aim of this study was to characterize patients who receive endoscopy for dyspepsia and measure predictors of primary 
endoscopic outcomes, utilizing a large national endoscopic database. 


Number and 
characteristics of 


patients 


Patients with reflux dyspepsia and non-reflux dyspepsia were identified from January 2000 to June 2002 from the Clinical 
Outcomes Research Initiative (CORI) database, which received endoscopy reports from a network of 74 sites in the United States. 
61% of reports come from private practice settings. The database was queried to determine the number, age, and sex of unique 
patients undergoing upper endoscopy per year, indications for endoscopic procedures, and significant endoscopic findings. Pat ients 
undergoing endoscopic surveillance of established Barrett’s esophagus were excluded from the analysis, as were those with 


dysphagia. 


The aim was to include patients for whom the predominant indication for endoscopy was ‘dyspepsia’. 


Patient characteristics: 


Two distinct groups: (1) Reflux dyspepsia included patients with reflux symptoms, and (2) non-reflux dyspepsia included patients 
with upper abdominal pain or discomfort who did not have reported reflux symptoms, dysphagia, or known Barrett’s esophagus, 


were identified. 


 


 


Reflux dyspepsia 


n=18,106 


Nonreflux 
dyspepsia 


n=18251 
X


2
P value 


between 


groups 


n 
% of 


group n 
% of 


group 


Sex 


Female  8969 49.5 11,005 60.3 <0.0001 
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Bibliographic 
reference (Ref ID) 


Lieberman (2004) 


ID: 758 


Male 9137 50.5 7246 39.7 <0.0001 


Sex excluding VA (n=32,045) 


Female  8690 56.9 10,816 64.5 <0.0001 


Male 6583 43.1 5956 35.5 <0.0001 


Age, year, mean (SD) 


<40  3352 18.5 4178 22.9 <0.0001 


40-49 4073 22.5 3741 20.5 <0.0001 


50-59 4889 27 3835 21 <0.0001 


60-69 3242 17.9 3029 16.6 0.001 


70-79 2070 11.4 2501 13.7 <0.0001 


≥80 480 2.7 967 5.3 <0.0001 


Race 


Hispanic 1568 8.7 2470 13.5 <0.0001 


Black non-Hispanic 1200 6.6 1786 9.8 <0.0001 


White non-Hispanic 14,791 81.7 13,102 71.8 <0.0001 


Asian/Pacific Island non-
Hispanic 


288 1.6 641 3.5 <0.0001 


Native American non-
Hispanic 


238 1.3 230 1.3 0.646 


Multiracial non-Hispanic 21 0.12 22 0.12 0.8994 


Practice site 
a
Community (n=24,151) 11,800 48.9 12,351 51.1  


b
University (n=7894) 3473 44.0 4421 56.0  


VA (n= 4312) 2833 65.7 1479 34.3  


Alarm symptoms      
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Bibliographic 
reference (Ref ID) 


Lieberman (2004) 


ID: 758 
c
Bleeding cluster 910 5 1602 8.8 <0.0001 


Vomiting 619 3.4 1624 8.9 <0.0001 


Weight loss 259 1.4 1159 6.4 <0.0001 


Any 1557 8.6 3711 20.3 <0.0001 
a
Community vs. university: among patients with dyspepsia who receive endoscopy, reflux is more 


prevalent than nonrelux dyspepsia (P<0.0001). 
b
VA vs. other: reflux more prevalent than nonreflux dyspepsia (P<0.0001). 


c
Bleeding cluster is defined as suspected upper UGI bleed, hematemesis, melena and anaemia or iron 


deficiency. 
 


Risk factors/ signs & 
symptoms 


Weight loss  


Vomiting  


Evidence of GI bleeding (suspected upper GI bleed, hematemesis, melena, anaemia, or iron deficiency) 


Reflux symptoms  


Race and ethnicity (data only available in 85.0% of the procedures) 


Three logistic regression analyses for the following end points: (1) suspected BE (≥2cm) as identified at the time of endoscopy, (2) 
suspected esophageal or gastric malignancy at endoscopy, and (3) gastric or duodenal ulcer at endoscopy. Only analysis (3) was 
relevant to the review protocol. 


Analyses: 


Backward stepwise selection was used with a retention level of 0.05. The Hosmer and Lemeshow Goodness-of-Fit Test was used 
to assess the model fit.  The adjusted relative risk (RR) of each outcome was separately calculated with 95% confidence intervals 
(CI). With the exception of age and race, each of the predictor variables was categorized as a dichotomous variable, and the 


significance of each was assessed using a likelihood-ratio test statistic obtained from a logistic regression model. 


Comparator N/A 


Length of follow up Retrospective data between 2000 and 2002, no follow-up of patient’s outcomes post 2002. 


Location United States (73 practice sites in 24 states). 


Outcomes measures 
and effect sizes 


Predictors of gastric or duodenal ulcer from ‘dyspepsia’ (confirmed by endoscopy) for appropriate diagnosis and management 
strategy were shown in Table 6 below:  
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Bibliographic 
reference (Ref ID) 


Lieberman (2004) 


ID: 758 


 
Adjusted relative 


risk 
95%c confidence 


interval 


Sex 


Female  1.0 (reference)  


Male 1.14 1.03-1.27 


Age 


<40  1.0 (reference)  


40-49 1.27 1.08-1.50 


50-59 1.46 1.25-1.71 


60-69 1.63 1.38-1.93 


≥70 1.94 1.66-2.28 


Race/ethnicty 


White non-Hispanic 1.0 (reference)  


Black non-Hispanic 1.20 1.02-1.41 


Asian/Pacific Island non-Hispanic 1.15 0.86-1.52 


Native American non-Hispanic 1.01 0.65-1.57 


Hispanic 1.26 1.09-1.46 


Reflux symptoms 


No reflux 1.0 (reference)  


Reflux 0.34 0.31-0.39 


Vomiting-reflux interaction   


Vomiting, with reflux symptoms 2.58 1.83-3.65 


Vomiting, with no reflux symptoms 1.48 1.24-1.77 


Bleeding cluster
a
 sex interaction 


Bleeding cluster
  
in females 2.38 1.97-2.88 
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Bibliographic 
reference (Ref ID) 


Lieberman (2004) 


ID: 758 


Bleeding cluster
 
in male 3.35 2.80-4.00 


a
Bleeding cluster defined as suspected upper GI bleeding, hematemesis, melena, 


anaemia or iron deficiency 


 


 


 


 Gastric or duodenal ulcer findings were associated with gender (male) (RR, 1.14; 95% CI: 1.03, 1.27) and age greater than 40 
years. Black non-Hispanics and Hispanics were associated to have ulcers compared to other race/ethnicity. There was an inverse 
relationship with presence of reflux symptoms, although, if vomiting was present, there was an increased risk of ulcer. The 
presence of 1 or more elements of the bleeding cluster was associated with increased risk in both male (RR, 3.35; 95% CI: 2.80, 
4.00) and female (RR, 2.38; 95% CI: 1.97, 2.88) patients. [Note: However, ‘bleeding cluster’ overlapped with ‘alarm signs and 


symptoms’ for suspected cancer, which is covered by CG27 Referral for suspected cancer update].   


Author’s conclusion A unique feature of this study is that data were accrued from diverse practice settings. Although limited to patients with dyspepsia 
who receive endoscopy, these data provide an interesting profile of this group. These data cannot be generalized to the general 


population of patients with dyspepsia symptoms, most of whom never have endoscopy.  


The benefits of endoscopy in patients less than 50 years of age without alarm symptoms are uncertain and require further study. 


Source of funding The practice network (Clinical Outcomes Research Initiative) has received support from the following entities to support the 
infrastructure of the practice-based network: AstraZeneca, Bard International, Pentax USA, ProVation, Endosoft, GIVEN Imaging, 


and Ethicon. The commercial entities had no involvement in this research. 


Comments Very poor quality retrospective study with unclear study population (unclear whether patients were ‘uninvestigated dyspepsia’ as 
defined in the review protocol). The authors stated univariate analyses were conducted prior to multivariate analyses, however, the 
variables used and the results from the univariate analyses were not reported. Also, there was no follow-up data that investigated 


the patient outcomes based on the endoscopic findings. 


 3 


Bibliographic 
reference (Ref ID) 


Voutilainen (2003) 


ID: 1029 


Study type & aim  Study design: Retrospective cross-sectional study 


Aim: To investigate the volume of dyspeptic patients referred by GPs to upper gastrointestinal endoscopy and the impact on 
endoscopic findings, as well as to examine the correlation between clinical symptoms and endoscopic findings.  
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Bibliographic 
reference (Ref ID) 


Voutilainen (2003) 


ID: 1029 


Number and 
characteristics of 


patients 


Data were collected on all patients (N=3378) sent for upper GI endoscopy in a hospital by GPs between 1 January and 31 
December 1996. Only a subgroup of data (patients with ‘dyspeptic symptoms’) (N=1116) was relevant to  the review protocol. 


Study exclusion: 


Those had H.pylory eradication therapy or oesophagogastric surgery 


Those underwent endoscopy owing to sinister symptoms and signs suggestive of acute GI bleeding or for follow-up endoscopy 
(Barrett’s, peptic ulcer, gastric polyp, chronic atrophic gastritis/dysplasia). 


Dyspepsia was defined as: epigastric pain and/or other chronic or recurrent symptoms centred in the upper abdomen (bloating or 
distension, belching, nausea, or early satiety) 


Gastric or duodenal ulcer was defined as: a lesion at least 0.5cm in diameter, possessing unequivocal depth, and located in gastric 
or duodenal bulb mucosa, respectively. 


Mean age of the whole study population (N=3378) = 58 years (IQR: 25 years) 


Male:female ratio of the whole study population (N=3378) = 1482:1896 (1.0:1.3) 


Note: mean age and gender ratio for the subgroup of interest (Dyspepsia: N=1116) was not reported in the study.  


Gastric and duodenal findings classified according to upper GI endoscopy: 


  Duodenal ulcer Gastric ulcer Gastropsthy Gastric cancer Gastric polyp 


Dyspepsia 
(N=1116) 


48 (4%) 55 (5%) 471 (42%) 2 (0.1%) 17 (2%) 


‘High referral volume’ units was defined as: ≥3.3/1000/year, 15 healthcare units serving a referral area of 75,606 inhabitants, 1297 
patients. 


Risk factors/ signs & 
symptoms 


Variables (signs, symptoms, risk factors, indicators) that were entered in the univariate analyses were not reported.  


Variables (signs, symptoms, risk factors, indicators) that were entered in the multivariate analyses were: 


Age 


Gender 


H.pylori infection 


Alarm symptoms (anaemia, weight loss, dysphagia, vomiting) 


High/low referral area 


Comparator N/A 


Length of follow up Retrospective data in 1996, no follow-up on patient’s outcomes post 1996. 
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Bibliographic 
reference (Ref ID) 


Voutilainen (2003) 


ID: 1029 


Location Jyvaskyla Central Hospital, Finland. 


Outcomes measures 
and effect sizes 


Independent risk and protective factors for significant findings on endoscopy among patients with dyspeptic symptoms: 


 Duodenal ulcer 


Adj OR (95%CI) 


Gastric ulcer 


Adj OR (95%CI) 


Gastric cancer 


Adj OR (95%CI) 


Gastric polyp 


Adj OR (95%CI) 


Age (per decade) 


Male sex 


H.pylori infection 


Alarm symptoms 


High referral rate 


- 


1.6 (1.1 to 2.2) 


3.9 (2.7 to 5.5) 


- 


- 


- 


- 


2.6 (1.9 to 3.5) 


2.0 (1.4 to 2.7) 


- 


6.5 (2.4 to 17.9) 


5.5 (1.8 to 17.1) 


- 


3.6 (1.2 to 10.7) 


- 


2.0 (1.1 to 3.5) 


0.5 (0.3 to 0.9) 


0.3 (0.1 to 0.6) 


- 


1.7 (1.0 to 2.8) 


*High referral rate: ≥3.3/1000/year 


Author’s conclusion This was a cross-sectional uncontrolled study with probable selection bias: GPs may have referred older patients for endoscopy 
more often than younger ones, the latter being treated empirically. In conclusion, the present study revealed that alarm symptoms 
strongly associated with significant endoscopic findings, such as gastric ulcer and cancer. However, increased referral volume to 


upper GI endoscopy resulted only in an increased number of gastric polyps, but not gastric/duodenal ulcer or gastric cancer. 


Source of funding Not reported. 


Comments Very poor quality retrospective study with unclear study population (unclear whether patients were ‘uninvestigated dyspepsia’ as 
defined in the review protocol). The authors stated univariate analyses were conducted prior to multivariate analyses, however, the 
variables used and the results from the univariate analyses were not reported. No model diagnostics or validation were performed 


for the prediction model. Also, there was no follow-up data that investigated the patient outcomes based on the endoscopic findings.  


D.2 Question 2 4 


Abbreviations 5 


NSAIDs – Non steroidal anti-inflammatory drugs. 6 


HH – Hiatus Hernia 7 


GI – Gastrointestinal 8 
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CI – Confidence interval 9 


BMI – Body Mass Index 10 


N/R – Not reported 11 


N/S – Not significant  12 


GORD - Gastro-oesophageal reflux disease 13 


IM – Intestinal metaplasia 14 


BO – Barrett’s oesophagus 15 
 16 


Bibliographic 
reference (Ref ID) 


Abrams (2008) 


ID: 0017 


Study type & aim  Study type: Cross-sectional study 


Number and 
characteristics of 


patients 


N = 2100 (92 BO, 2108 no BO): Endoscopy due to various indications. 


Gender: Male 39.8 % 


Age:  56 years (mean) 


Analysis: retrospective 


Recruitment: N/R 


Barrett’s Oesophagus defined as: oesophageal biopsies with confirming the presence of intestinal metaplasia  


Exclusions: patients with endoscopy within 5 years, or if indication for endoscopy suggested a prior diagnosis of BO or cancer 


Baseline characteristics / stratification: None 


  BO  No BO  


  Mean / median  Mean / median 


Male / Female  5.9% / 3.4%  N/R 


White / Hispanic / Black / Other   6.1% / 1.7% / 1.6% / 5.4%  N/A 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
9 


 


Bibliographic 
reference (Ref ID) 


Abrams (2008) 


ID: 0017 


<40 / 40-49 / 50-59 / 60-69 / >70  2.7% / 2.5% / 4.4% / 7.0% / 4.9%   


Prevalent BO or cancer excluded? see exclusions above . 


Risk factors/ signs & 
symptoms 


Factors examined:  Age, Sex, Ethnicity, indication for endoscopy, HH 


 


Comparator Patients on acid suppressant for GORD?: N/R 


Length of follow up Study recruitment period: 1 year (April 2005 to March 2006) 


Location Country: USA (single centre) 


Outcomes measures 
and effect sizes   


Risk for developing 
outcome   


  OR  95% CI  p 


Black Vs White  0.34  
(0.12 to 
0.97) 


 N/R 


Hispanic Vs White  0.38  
(0.18 to 
0.84) 


 N/R 


Other Vs White  0.91  
(0.56 to 
1.58) 


 N/S 


Male Vs Female  1.86  
(1.20 to 


2.87) 


 N/R 


40-49 yrs Vs <40  0.86  
(0.34 to 
2.18) 


 N/S 


50-59 yrs Vs <40  1.49  
(0.69 to 
3.20) 


 N/S 


60-69 yrs Vs <40  2.35  
(1.16 to 
4.76) 


 N/R 


≥ 70yrs Vs <40  1.55  
(0.75 to 
3.23) 


 N/S 
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Bibliographic 
reference (Ref ID) 


Abrams (2008) 


ID: 0017 


Reflux indication Vs non reflux  2.87  
(1.84 to 
4.45) 


 N/R 


HH Y / N  3.53  
(2.17 to 


5.72) 


 N/R 


Predictors of Long Segment BO (≥3cm)       


Male Vs Female  6.37  
(1.29 to 
31.4) 


 N/R 


HH Y / N  
12.8
1  


(2.61 to 
63.0) 


 N/R 


 


Author’s conclusion Among patients who underwent upper endoscopy, Blacks and Hispanics have a significantly lower prevalence of BO compared with 
Whites 


Source of funding Supported by funds from the National Cancer Institute 


Comments Sample size calculated based on estimated prevelance rates of different ethnicities. One centre study. No details on blinding. 
Unclear if OR for long segment BO was on: Long Segment vs. no BO OR Long Segemnt vs. Short segment. 


No model diagnostics, no control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Bu (2006)  


ID: 10255 


Study type & aim  Study type: Case control study 


Number and 
characteristics of 


patients 


N = 448 (174 BO, 274 no BO): Endoscopy due to various indications. 


Gender: Male 59% 


Age:  N/R 


Analysis: Prospective  


Recruitment: ‘All patients’  


Barrett’s Oesophagus defined as: presence of intestinal metaplasia defined by the presence of goblet cells on biopsy sample  


Exclusions: History of malignancy or surgery in the stomach or oesophagus 


Baseline characteristics / stratification: None 
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Bibliographic 
reference (Ref ID) 


Bu (2006)  


ID: 10255 


  BO  No BO  


  Mean / median  Mean / median 


N/R    N/A 


    N/A 


Prevalent BO or cancer excluded?: N/R. 


Risk factors/ signs & 
symptoms 


Factors examined:  Age, Sex, BMI 


Comparator Patients on acid suppressant for GORD?: N/R 


Length of follow up Study recruitment period: 2 years (1998 to 2000) 


Location Country: USA (single centre) 


Outcomes measures 
and effect sizes   


Risk for developing 
outcome   


  OR  95% CI  p 


Unit: kg/m2 


Reference: BMI <22 


BMI 22-24.9 


BMI 25-29.9                                   


BMI Obese >30  


1.2 
1.6 


3.3  


(0.6 to 2.5)                                                                                    
(0.9 to 3.1) 


(1.6 to 6.7) 


 Trend 
for 
dose-
respons


e: 


0.0004 
 


Author’s conclusion BMI is associated with BO and columnar metaplasia and appears to act early in the sequence of events leading from 
gastroesophageal reflux disease to metaplasia  to dysplasia and finally to adenocarcinoma 


Source of funding N/R 


Comments Additional analysis of cardiac mucosa metaplasia Vs controls not extracted here. Possibly the same patients as Campos (2001) 
although different number of controls reported, and differernt recruitment period described. 
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reference (Ref ID) 


Bu (2006)  


ID: 10255 


No model diagnostics but the model was controlled age and gender as potential confounders. 
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Bibliographic 


reference (Ref ID) 


Campos (2001) 


ID: 10280 


Study type & aim  Study type: Case control study 


 


Number and 
characteristics of 


patients 


N = 502 (174 BO, 328 no BO): Endoscopy due to GORD (tested with pH monitoring)  


Gender: Male 68% 


Age: 52 years (median) 


Analysis: Prospective  


Recruitment: Consecutive 


Barrett’s Oesophagus defined as: endoscopically visible segment of columnar lining in the distal oesophagus, and histology 
demonstrating goblet cells indicative of intestinal metaplasia.  


Exclusions: motility disorders, and patients with a history of oesophageal or gastric surgery 


Baseline characteristics / stratification: None 


  BO  No BO  


  Mean / median  Mean / median 


Age  52 yrs (median)  52 yrs (median) 


Male  77%  63% 


BMI kg/m2  27  27 


Duration of symptoms   11 yrs  5 yrs 


Prevalent BO or cancer excluded?: N/R. 


Risk factors Factors examined: Age, Sex, BMI, HH, Symptoms, Duration, 24hr pH test, Manometry / lower oesophageal pressure, bilirubin 
exposure (bilitec) 
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Bibliographic 
reference (Ref ID) 


Campos (2001) 


ID: 10280 


Concomitant treatments Patients on acid suppressant for GORD?: N/R 


Length of recruitment Study recruitment period: 8 years (Aug 1991 to Feb 1999) 


Location Country: USA (single centre) 


Outcomes measures 
and effect sizes   


Risk for developing 
outcome   


  OR  95% CI  p 


Abnormal bilirubin exposure  4.2  (1.9 to 9.7)  0.001 


HH >4cm vs No HH  4.1  (2.1 to 8.0)  <0.001 


HH 2-4cm vs No HH  2.4  (1.4 to 4.6)  0.002 


Defective lower oesophageal sphincter 
Y/N  2.7  (1.4 to 5.4) 


 0.004 


Male vs Female  2.6  (1.6 to 4.3)  <0.001 


GORD symptoms >5 years Y/N  2.1  (1.4 to 3.2)  0.001 


Predictors of long segment BO (≥3cm)       


HH >4cm vs No HH  
17.
8  (4.1 to 76.6) 


 <0.001 


HH 2-4cm vs No HH  8.5  (2.3 to 31.7)  0.002 


Defective lower oesophageal sphincter 
Y/N  


16.
9  


(1.6 to 
181.4) 


 0.02 


Longest Reflux episode >31.7 min  8.1   (2.8 to 24.0)  <0.001 


Longest Reflux episode 19.9 -31.7 min  6.8  (2.3 to 20.1)  0.001 
 


Author’s conclusion Among patients with GORD, specific factors are associated with the presence and extent of BO 


Source of funding N/R 


Comments A wide range of risk factors (some derived by invasive tests) were examined using forward step-wise logistic regression. 


No model diagnostics and not controlling for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Conio (2002) 


ID: 10390 


Study type & aim  Study type: Case control study 


Number and 
characteristics of 


patients 


N = 457 (149 BO, 308 no BO): Endoscopy due to GORD. 


Gender:  Male 59% 


Age:  61 years (mean) 


Analysis: Prospective  


Recruitment: Consecutive 


Barrett’s Oesophagus defined as: Presence of intestinal metaplasia with goblet cells on biopsy sample 


Exclusions: Previous diagnosis of BO, Oesophagitis, oesophageal or gastric surgery, previous or new diagnosis of cancer, chronic 
liver disease, or oesophageal varices. 


Baseline characteristics / stratification: None 


  BO  No BO  


  Mean   Mean  


Age  59yrs  61 yrs 


Male  / Female  76% / 25%  50% / 50% 


 


Prevalent BO or cancer excluded?: Yes see exclusions. 


Risk factors Factors examined: Age, Sex, Education, Smoking, Alcohol, HH, Symptoms, Ulcer, Medication 


Concomitant Patients on acid suppressant for GORD?: N/R 


Length of recruitment Study recruitment period: 4 years (Feb 1995 to Apr 1999) 


Location Country: Italy (multicentre) 


Outcomes measures 
and effect sizes   


Risk for developing 
outcome   


  OR  95% CI  p 
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reference (Ref ID) 


Conio (2002) 


ID: 10390 


Weekly GORD symptoms Y/ N  5.8  (4.0 to 8.4)  <0.0001 


HH Y/ N  3.9  (2.5 to 6.0)  <0.0001 


Ulcer present Y / N  2.2  (1.3 to 3.5)  0.001 


Spirit consumption Y / N  1.3  (0.8 to 2.0)  N/R 


Wine consumption Y / N  1.3  (0.9 to 2.0)  N/R 


Smoking 1 to 20 per day vs No smoking  1.0  (0.6 to 1.7)  N/R 


Smoking >20 per day vs No smoking  0.7  (0.4 to 1.4)  N/R 
 


Author’s conclusion Multivariate analysis showed that the frequency of weekly GORD symptoms was significantly associated with both BO and 
Oesophagitis. 


Source of funding Not reported 


Comments Controls taken from no GI patients admited to the same centres, often trauma or eye diseases. Eight sites multicentre study. 


No model diagnostics but the model was controlled for age, gender and centre as potential confounders. 
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Bibliographic 
reference (Ref ID) 


De Mas (1999) 


ID: 10459 


Study type & aim  Study type: Case control study 


Number and 
characteristics of 


patients 


N = 353 (48 short BO, 305 no BO): Endoscopy due to various indications, short BO defined as <3cm. 


Gender: Male 48% 


Age:  59 years 


Analysis: Prospective 


Recruitment: Consecutive 


Barrett’s Oesophagus defined as: Specialized columnar epithelium with goblet and pre-goblet cells. 


Exclusions: Oesophageal varices, low platelet count, emergency endoscopy,   


Baseline characteristics / stratification: None 


  BO  No BO  
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Bibliographic 
reference (Ref ID) 


De Mas (1999) 


ID: 10459 


  Mean / median  Mean / median 


Female / Male  5.1% / 7.7%  45.1% / 37.3% 


Reflux symptoms Y / N  5.9% / 7.7%  14.2% / 72.2% 


 


Prevalent BO or cancer excluded?: not reported.. 


Risk factors Factors examined: Age, Sex, HH, reflux symptoms, duration, oesophagitis. H Pylori 


Concomitant Patients on acid suppressant for GORD?: N/R 


Length of recruitment Study recruitment period: 18 months (Sept 1995 to Feb 1996) 


Location Country: UK (single centre) 


Outcomes measures 
and effect sizes 


. 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Reflux symptoms Y/N  4.7  (2.2 to 10.2)  0.0001 


Irregular zona serrata (tongues) Y/N  2.8  (1.2 to 6.4)  0.005 


Oesophagitis Y/N  
N/
R  N/R 


 0.023 


Male vs Female  
N/
R  N/R 


 0.05 


 


Author’s conclusion Patients with reflux symptoms and irregular zona serrata should be selectively biopsied at the gastro-oesophageal junction, even 
when the latter presents a grossly normal appearance, with the aim of detecting patients at risk of developing a Barrett’s carcinoma 


Source of funding Not reported 


Comments 17 Patients with overt ‘classical’ BO were excluded from analysis. Only cases of short segment BO vs no BO controls were 
analysed. 
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Bibliographic 
reference (Ref ID) 


De Mas (1999) 


ID: 10459 


No model diagnostics and no control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Dickman (2005)  


ID: 10514 


Study type & aim Study type: Cross-sectional study 


 


Number and 
characteristics of 


patients 


n = 263 (142 long segment BO, 121 short segment  BO): Endoscopy due to various indications, long-segment BO defined as ≥3cm. 


Gender: Male 81% 


Age:  62 years (mean) 


Analysis: Prospective  


Recruitment: Consecutive 


Barrett’s Oesophagus defined as: Histology with presence of intestinal metaplasia with goblet cells. Long segment BO ≥3cm.  


Exclusions: N/R 


Baseline characteristics / stratification: None 


  Long segment BO  Short segment BO  


  Mean   Mean  


Age  61.6 yrs  62.3 yrs 


Male/Female  81% / 19%  81% / 19% 


Prevalent BO or cancer excluded?: Not reported . 


Risk factors Factors examined: Age, Sex, Ethnicity, Smoking, Alcohol, HH, Symptoms, Medication, Education, BMI, coffee, dysplasia, stricture 


Concomitant treatments Patients on acid suppressant for GORD?: PPIs (long BO = 82%; short BO = 88%), H2RA (long BO = 30%; short BO = 22%) 


 


Length of recruitment Study recruitment period: 2 years (Apr 2001 to Jun 2003) 


Location Country: USA (multicentre) 


Outcomes measures  







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
18 


 


Bibliographic 
reference (Ref ID) 


Dickman (2005)  


ID: 10514 


and effect sizes 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Age >50yrs vs <50yrs  0.7  (0.4 to 1.3)  N/S 


HH Y/ N  1.9  (1.0 to 3.4)  N/R 


BMI Overweight (>25 kg/m2) vs <25 
kg/m2  1.4  (0.8 to 2.5) 


 N/S 


BMI Obese (>30 kg/m2) vs <25 kg/m2  1.6  (1.0 to 2.8)  N/R 


White vs Other racial groups  1.6  (0.6 to 4.0)  N/S 


PPI Y/ N  0.6  (0.3 to 1.2)  N/S 


Actively smoking Y / N  0.6  (0.3 to 0.96)  N/R 


Dysplasia Y / N  2.2  (1.02 to 4.6)  N/R 


H2RA Y/ N  
1.5
6  (0.88 to 2.8) 


           N/S  


 


Authors’ conclusion PPIs were correlated with shorter length of BO. In contrast, a longer hiatal hernia, any dysplasia, non-smoking, or use of H2RAs 
were correlated with a longer BO segment 


Source of funding Study supported by grant from manufacturer. 


Comments Skewed distributions were log transformed to create a normal distribution for inclusion in multiple regression. Smoking appears to 
reduce risk of long Segment BO. 


No model diagnostics and no control for potential confounders. 


Bibliographic 
reference (Ref ID) 


Dietz (2006)  


ID: 10520 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


patients 


N = 89 (42 short BO, 47 no BO): Endoscopy due to various indications. Short BO defined as <3cm. 


Gender: Male 44 % 


Age: 60 years (mean)  







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
19 


 


Bibliographic 
reference (Ref ID) 


Dickman (2005)  


ID: 10514 


Analysis: Prospective  


Recruitment: All patients invited to participate but only included patients who were 40 years old or older 


Barrett’s Oesophagus defined as: Intestinal metaplasia confirmed by goblet cells in the biopsy sample from the distal oesophagus  


Exclusions: Upper GI bleeding, Previous diagnosis of BO, Co-agulopathy, oesophageal varices, oesophagitis, upper GI neoplasms, 
previous GI surgery, or severe comorbidity. Patients <40 years old were excluded. 


Baseline characteristics / stratification: none 


  BO  No BO  


  Mean   Mean  


Age  63 yrs  56 yrs 


Male / Female  43% / 57%  45% / 55% 


Prevalent BO or cancer excluded?: See exclusions above. 


Risk factors Factors examined: Age, Sex, H Pylori, Symptoms, Intestinal metaplasia in corpus / antrum 


Concomitant treatments Patients on acid suppressant for GORD?: N/R 


 


Length of recruitment Study recruitment period: 16 months (Mar 2002 to Jul 2003) 


 


Location Country: Brazil (single centre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Age  
2.8
7   


(1.14 to 
7.24) 


 0.004 
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reference (Ref ID) 


Dickman (2005)  


ID: 10514 


Male vs Female  
0.9
3   


(0.40 to 
2.15) 


 1.00 


GORD symptoms Y/N  
0.6


3  
(0.26 to 


1.54) 


 0.37 


H Pylori infection  Y/N  
1.7
9  


(0.74 to 
4.35) 


 0.27 


Intestinal metaplasia in corpus / antrum 
Y/N  


5.7
1  


(2.09 to 
15.61) 


 0.001 


 


Authors’ conclusion In the present study, short segment intestinal metaplasia in the oesophagus was associated with distal gastric intestinal metaplasia. 


Gastroesophageal reflux disease symptoms and H. pylori infection did not differ among the two groups studied. 


Source of funding N/R 


Comments Outcome of interest was short segment BO, not clear if cases of logn segment are exlcued from analysis. Study excluded patients 
with oesophagitis which was examined as a risk factor for BO in other studies. Presence of intestinal metaplasia in corpus or  


antrum was unsurprisingly associated with BO, but would only be found during endoscopy. 


No model diagnostics and no control for potential confounders. 
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Bibliographic 


reference (Ref ID) 


Eloubeidi (2001)  


ID: 10575 


Study type & aim Study type: Case control study 


 


Number and 
characteristics of 


patients 


N =  176 (88 BO, 88 no BO): Endoscopy due to GORD. 


Gender: Male 96% 


Age:  61 years (mean) 


Analysis: Prospective  


Recruitment: Consecutive 


Barrett’s Oesophagus defined as: Biopsy revealing specialised intestinal metaplasia in a columnar lined segment of the oesophagus 


Exclusions: History of gastric surgery or fundoplication 
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Bibliographic 
reference (Ref ID) 


Eloubeidi (2001)  


ID: 10575 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Median  Median 


Age  64 yrs  57 yrs 


Male / Female  98% / 2%  92% / 8% 


Prevalent BO or cancer excluded?: Not reported. 


Risk factors Factors examined: Age, Sex, Ethnicity, Symptoms, Duration, Medication 


Concomitant treatments Patients on acid suppressant for GORD?: PPIs use (BO = 68%; no BO = 57%) 


Length of recruitment Study recruitment period: N/R 


 


Location Country: USA (single centre) 


Outcomes measures 


and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Age >40yrs vs <40 yrs  
4.8


6  
(1.50 to 


15.80) 


 0.009 


Heartburn or Regurgitation Y / N  
4.3
8  


(1.26 to 
17.00) 


 0.030 


Frequency of Heartburn (>1 per week) 
Y / N  


3.0
1  


(1.35 to 
6.73) 


 0.007 


Nocturnal Heartburn Y / N  
0.3
6  


(0.14 to 
0.91) 


 0.030 
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reference (Ref ID) 


Eloubeidi (2001)  


ID: 10575 


Severity of Heartburn (categorised 4 
groups)   


0.1
25  


(0.04 to 
0.42) 


 0.001 


 


Authors’ conclusion Upper endoscopy should be performed in GORD patients more than 40 years of age who reported heartburn once or more per 
week. The severity of symptoms and the presence of nocturnal symptoms were not reliable indicators of the presence of BO 


Source of funding Supported by Veterans Affairs research grant 


Comments Patients who did not respond to questionnaire were more likely to be African American (p<0.02). 


No model diagnostics and no control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Fan (2009) 


ID: 10603 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


patients 


N = 4500 (77 BO, 4423 no BO): Endoscopy due to various indications. 


Gender: Male 46% 


Age:  55 years (mean) 


Analysis: retrospective 


Recruitment: Not reported 


Barrett’s Oesophagus defined as: Goblet or Paneth cells present on histology 


Exclusions: Patients with known BO at baseline  


Baseline characteristics / stratification: None 


  BO  No BO  


  Mean / median  Mean / median 


Male / Female  75% / 25%  N/R 


     


Prevalent BO or cancer excluded?: N/R . 
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Bibliographic 
reference (Ref ID) 


Fan (2009) 


ID: 10603 


 


Risk factors Factors examined: Age, Sex, Ethnicity, Symptoms 


Concomitant treatments Patients on acid suppressant for GORD?: N/R 


 


Length of recruitment Study recruitment period: 20 months (2005 to 2007) 


Location Country: USA (single centre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 


outcome   


  OR  95% CI  p 


White vs Afrian American  
1.80
3  


(0.92 to 
3.55) 


 N/S 


White vs Hispanic  
1.06
2  


(0.52 to 
2.16) 


 N/S 


White vs Other racial groups  
2.47
0  


(0.34 to 
18.13) 


 N/S 


 


Authors’ conclusion BO is a male-dominant disease. The prevalence of Barrett's esophagus was not significant different among Caucasian, Hispanics, 
and African Americans. Most of the patients with BO, dysplasia, and adenocarcinoma did not have GORD symptoms  


Source of funding N/R 


Comments Very low prevenalance of BO. Many patients did not have GORD symptoms undergoing endoscopy. 


No model diagnostics but the model was controlled for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Ford (2005)  


ID: 10658 


Study type & aim Study type: Case control study nested within a cross-sectional study 
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Bibliographic 
reference (Ref ID) 


Ford (2005)  


ID: 10658 


Number and 
characteristics of 


patients 


N = 20,310 (401 BO, 19,909 no BO): Endoscopy due to various indications. 


Gender: Male 47%  


Age: 56  years (mean) (White = 59, South Asian = 48, Afro-Caribbean = 56) 


Analysis: Retrospective 


Recruitment: NA 


Barrett’s Oesophagus defined as:  Two definitions were used to define BO, the 1st with biopsy confirmation fo intestinal metaplasia, 
the second without biopsy confirmation. Both grousp were lumped for analysis. Long BO segment defined as >3cm, only patients 


with long BO were included as BO in analysis 


Exclusions: Patients of ethnic background not being studied 


Baseline characteristics / stratification: none 


 


  Ethnicity  BO/No BO  


  
White/South Asian/Afro-
Caribbean  Mean / median 


Male 


Female  


 


6728 /2405 /458 


7367 /2785 /567   N/R 


Long BO with IM  401 /16 /2  N/R 


Long BO 


Short BO 


BO (length unspecified)  


684 /44 /8 


172 /24 /6 


60 /6 /1  


N/R 


N/R 


N/R 


Prevalent BO or cancer excluded?: N/R. 


Risk factors Factors examined: Age, Sex, Ethnicity, Socio economic status 


Concomitant treatments Patients on acid suppressant for GORD?: N/R 
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Bibliographic 
reference (Ref ID) 


Ford (2005)  


ID: 10658 


Length of recruitment Study recruitment period: 3 years (Jan 2001 to Jan 2003) 


Location Country: UK (multicentre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Age (per year)  
1.0
3  


(1.02 to 
1.03) 


 N/R 


Male Vs Female  
2.7
0  


(2.18 to 
3.35) 


 N/R 


White Vs South Asian  
6.0
3  


(3.56 to 
10.22) 


 N/R 


Afro-Carribean Vs South Asian  
0.4
9  


(0.11 to 
2.17) 


 N/S 


Middle status Vs Low  
1.9
8  


(1.48 to 
2.65) 


 N/R 


High status Vs Low  
1.5


8  
(1.16 to 


2.15) 


 N/R 


 


Authors’ conclusion White Caucasian ethnicity, male gender, and higher socioeconomic status were independent risk factors for Barrett's esophagus  


Source of funding Two authors received speakign fees from manufacrurer, one of whom’s position was also supported by manufacturer. 


Comments Two definitions were used to define BO, the 1st with biopsy confirmation fo intestinal metaplasia, the second without biopsy 
confirmation. Both groups were lumped for analysis. Patients with both BO and oesophagitis were classified as BO. Patients with 


multiple endoscopies but BO diagnosed only on one were classidied as BO. Two sites multicentre study. 


No model diagnostics and no control for potential confounders. 


 25 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
26 
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reference (Ref ID) 


Gatenby (2008)  


ID: 10703 


Study type & aim Study type: Retrospective observational cohort study 


Number and 
characteristics of 


patients 


N = 3568 (2347 intestinal metaplasia, 1221 no intestinal metaplasia). Units were no. of endoscopies,  not patients.  


Entry for endoscopy was patients who had been diagnosed with non-dysplastic columnar-lined oesophagus (CLO) (with or without 
IM). 


Gender: Not reported 


Age:  Mean age not reported 


Analysis: retrospective 


Recruitment: Not reported 


Barrett’s Oesophagus defined as: Intestinal metaplasia was defined as presence of goblet cells on biopsy. No central verification of 
histo-pathological or endoscopic findings was possible.  


Exclusions: N/R 


Baseline characteristics / stratification: All patients has columnar lined oesophagus.  


  BO  No BO  


  Mean / median  Mean / median 


N/R    N/A 


    N/A 


Prevalent BO or cancer excluded?: Patients whose biopsy demonstrated dysplasia were excluded from analysis. 


Risk factors Factors examined: Age, Sex, length of BO segment,  number of biopsies taken 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: Year of data being extracted was not reported. 


Location Country: UK (multicentre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 


outcome (IM)   
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Gatenby (2008)  


ID: 10703 


  OR  95% CI  p 


Male / Female  
1.2
44  


(0.02 to 
1.52) 


 0.031 


Age at 1st biopsy (per additional year)  
1.0
03  


(1.00 to 
1.01) 


 N/S 


BO first segment length (per cm 
increase)  


1.1
03  


(1.07 to 
1.14) 


 <0.001 


Number of biopsy samples taken  
1.2
40  


(1.17 to 
1.32) 


 <0.001 


 


Authors’ conclusion Detection of intestinal metaplasia was subject ed to significant sampling error. It increased with segment length and number of 
biopsies taken. 


Source of funding Suppoted by foundations / trusts. No conflicts of interest. 


Comments Very high prevelance rate for BO in the study population. 


No model diagnostics and no control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Gerson (2001)  


ID: 10713 


Study type & aim Study type: Cross-sectional study 


Number and 
characteristics of 


patients 


N = 517 (99 BO [33 long segment, 66 short segment], 418  no BO): Endoscopy due to GORD. 


Gender: Male 65 % 


Age:  52 years (mean) 


Analysis: Prospective 


Recruitment: not reported 


Barrett’s Oesophagus defined as: Segments of intestinal metaplasia on biopsy. Long segment BO defined >3cm.  


Exclusions: N/R 


Baseline characteristics / stratification: None 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
28 


 


Bibliographic 
reference (Ref ID) 


Gerson (2001)  


ID: 10713 


 


  BO  No BO  


  Number  Number 


Male / Female  82 / 17  255 / 163 


White / Asian / African American / 
Hispanic  20 / 17 / 11 / 13  330 / 29 / 24 / 35 


Prevalent BO or cancer excluded?: N/R. 


 


Risk factors Factors examined: Age, Sex, Ethnicity, Symptoms, Oesophagitis 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: N/R 


Location Country: USA (assumed single centre) 


Outcomes measures 


and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Female vs Male  
0.2
7  


(0.15 to 
0.49) 


 <0.0001 


Age (not reported)  
0.9
3  


(0.63 to 
1.37) 


 N/S 


Asian vs White  
0.7
2  


(0.28 to 
1.82) 


 N/S 
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Gerson (2001)  


ID: 10713 


African American vs White  
0.3
9  


(0.11 to 
1.37) 


 N/S 


Hispanic vs White  
0.4


9  
(0.18 to 


1.38) 


 N/S 


Heartburn Y / N  
1.8
0  


(1.06 to 
3.06) 


 0.03 


Nocturnal pain Y / N  
1.7
3  


(1.05 to 
2.84) 


 0.03 


Odynophagia Y / N  
1.6
5  


(1.13 to 
2.42) 


 0.01 


Belch Y / N  
0.6
6  


(0.41 to 
1.06) 


 N/S 


Dysphagia Y / N  
0.3
8  


(0.20 to 
0.74) 


 0.004 


Nausea Y / N  
0.6
1  


(0.35 to 
1.05) 


 N/S 


Relief with food Y / N  
0.7
8  


(0.59 to 
1.03) 


 N/S 


AUC = 0.67 (95%CI: 0.67 to 0.77).          


 


 


Authors’ conclusion By asking seven questions about symptom severity, clinicians may be able to assign a probability to the presence of BO, and thus, 
determine the need for endoscopy in GORD patients 


Source of funding Supported by foundation and veterans affairs grant 


Comments 15 Patients with intestinal metaplasia at the gastro-oesophageal junction were classified as not having BO. 


No model diagnostics and no control for potential confounders. 
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reference (Ref ID) 


Gerson (2007) 


ID: 10718 


Study type & aim Study type: Prospective cohort study 


Number and 
characteristics of 


patients 


N = 751 (165 BO, 586 no BO): Endoscopy due to GORD. 


Gender: Male74%% 


Age:  55 years (mean) 


Analysis: Prospective  


Recruitment: N/R 


Barrett’s Oesophagus defined as: presence of intestinal metaplasia on biopsy of salmon coloured mucosa 


Exclusions: Prior endoscopy, or known BO. 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean  Mean 


Age  55 yrs  59 yrs 


Male / Female  90% / 10%  69% / 31% 


Prevalent BO or cancer excluded?: N/R. 


 


Risk factors Factors examined: Age, Sex, Ethnicity, Smoking, Alcohol, BMI, Symptoms, Duration, socio economic status, familial history 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R 


Length of recruitment Study recruitment period: 4 years (2000 to 2004) 


Location Country: USA (assumed single centre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   
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Gerson (2007) 


ID: 10718 


  OR  95% CI  p 


Age (not reported)  
1.0
1  


(1.00 to 
1.03) 


 N/S 


Male vs Female  
3.2
7  


(1.81 to 
5.90) 


 <0.0001 


GORD duration (per additional year)  
1.3
9  


(1.15 to 
1.69) 


 0.0006 


Socioeconomic (income level – not 
reported)  


1.0
0  


(0.99 to 
1.01) 


 0.91 


Smoking Y / N  
1.3


3  
(0.90 to 


1.98) 


 0.16 


Alcohol consumption Y /N  
1.0
6  


(0.71 to 
1.58) 


 0.77 


Familial history Y / N  
0.8
7  


(0.57 to 
1.33) 


 0.53 


 


 


Authors’ conclusion While obesity is a risk factor for both GORD and BMI, patients with BO did not demonstrate increased BMI compared with patients 
having chronic GORD. 


Source of funding N/R 


Comments Patients with heartburn or regurgitation for >3 months undergoing endoscopy. Possibly some overlap of patients as Gerson (2001), 
but recuitmant period mostly after publication date of previous study, and patient demographics are dissimilar. BMI classified into 4 
categories underweight (<18.5 kg/m2), Normal (18.4 to 24.9 kg/m2), overweight (25 to 29.9 kg/m2), obese (>30 kg/m2). No 
difference in significance of results if missing values deleted, or given mean values. Comparison made for ethnicity not reported so 


data not extracted here. No items from symptom questionnaire were significant in multivariate regression analysis. 


No model diagnostics and no control for potential confounders. 
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reference (Ref ID) 


Johansson (2007)  


ID: 10974 


Study type & aim Study type: Cross-sectional study 


 


Number and 
characteristics of 


patients 


N = 519 (21 BO, 498 no BO): Endoscopy due to various indications. 


Gender: BO male = 29%; no BO male = 43% 


Age: BO mean = 60; no BO mean = 51 


Analysis: Prospective  


Recruitment: Consecutive 


Barrett’s Oesophagus defined as: Concomitant presence of macroscopic columnar metaplasia, and any length of intestinal metaplasia 
(at least one goblet cell) above the gastro-oesophageal junction.  


Exclusions: N/R 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


Age  60 yrs  51 yrs 


Male / Female  29% / 71%  43% / 57% 


Prevalent BO or cancer excluded?: N/R. 


Risk factors Factors examined: Age, Sex, Smoking, Alcohol, HH, Symptoms, BMI, H Pylori 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: 16 months (Mar – June 1997; Apr 1998 – Mar 1999) 


Location Country: Sweden (multicentre) 


Outcomes measures 
and effect sizes 
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Risk for developing 
outcome   


  OR  95% CI  p 


Age (per additional year)  
1.0
5  


(1.01 to 
1.09) 


 N/R 


Female vs Male  1.8  (0.7 to 5.2)  N/S 


Reflux symptoms >50 times/yr  vs  <50 
times/yr  2.0  (0.8 to 5.0) 


 N/S 


BMI Middle tertile  (23.6-26.6kg/m2) vs  


(<23.6kg/m2)  0.9  (0.3 to 2.9) 
 N/S 


BMI Highest tertile (>26.6 kg/m2)  vs  
(<23.6kg/m2)  1.1  (0.3 to 3.3) 


 N/S 


H pylori Y / N  1.7  (0.7 to 4.6)  N/S 


Smoking (ever) Y / N  1.8  (0.7 to 4.4)  N/S 


Alcohol consumption  Y / N  0.6  (0.2 to 1.7)  N/S 


 


 


Authors’ conclusion Reflux is the predominant risk factor for BO, and proximal gastric colonization of H. pylori seems to amplify this risk. 


Source of funding N/R 


Comments Population based study at 2 participating centres. Low prevelance of BO. Biopsy proven BO analysed seperately from endoscopically 
visualised macroscopic columnar metaplasia, and from intestinal metaplasia above the gastro-oesophageal junction.   


No model diagnostics and no control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Jonaitis (2011)  


ID: 10983 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


patients 


N = 4032 (33 BO, 3999 no BO): Endoscopy due to various indications. 


Gender: Male 39.6% 


Age:  45 years (mean) 


Analysis: Prospective  


Recruitment: Consecutive 


Barrett’s Oesophagus defined as: presence of intestinal metaplasia with goblet cells on biopsy specimen 


Exclusions: N/R 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean  Mean / median 


  Mean age = 62.7  N/R 


    N/R 


Prevalent BO or cancer excluded?: N/R . 


Risk factors Factors examined: Age, Sex, H Pylori, Smoking BMI, HH, ulcer / stricture 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: N/R 


Location Country: Lithuanian rural area with high prevalence of H. pylori. (single centre) 


Outcomes measures 
and effect sizes   


Risk for developing 
outcome   


  OR  95% CI  p 
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Ulcer / stricture Y / N  


11.
94


5  
(2.51 to 
41.38) 


 0.001 


Age >60 yrs vs <60 yrs  
1.0
56  


(1.01 to 
1.20) 


 0.031 


Smoking >10 per day  vs <10 per day  
4.6


19  
(1.01 to 


12.51) 


 0.048 


HH Y / N  
5.2
21  


(1.86 to 
14.65) 


 0.002 


H Pylori N / Y  
5.6
02  


(1.38 to 
22.72) 


 0.016 


BMI (threshold not reported)  
1.1
09  


(0.92 to 
1.33) 


 0.269 


Male vs female  
1.5
62  


(0.26 to 
1.22) 


 0.146 


 


 


Authors’ conclusion The prevalence of erosive oesophagitis was found to be low, and the prevalence of BO was found to be very low among routinely  
endoscoped patients in primary and secondary care settings in a Lithuanian rural area with high H. pylori prevalence 


Source of funding No conflicts of interest 


Comments Patient samlpe taken from an area of high prevelance fo H Pylori. Patient population came from patients referred for upper GI  
endoscopy with either upper GI symptoms, or other alarm symptoms. 


No model diagnostics and no control for potential confounders. 
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Khoury (2012)  


ID: 11062 


Study type & aim Study type: Prognostic study 


Number and 
characteristics of 


patients 


N = 7308 (115 BO, 7193 no BO): Endoscopy due to various indications. 


Gender: Male 36.4% 


Age:  57.3 years (mean) 


Analysis: retrospective 


Recruitment: All endoscopies performed at one site 


Barrett’s Oesophagus defined as: Salmon colour on visual inspection and intestinal metaplasia with goblet cells on biopsy  


Exclusions: <18 years. 


Baseline characteristics / stratification: None 


Long-segment BO defined as ≥3cm. 


 


  BO  No BO  


  Mean / median  Mean / median 


Male / Female  2.9% / 0.8%  N/R 


White / African American / others  2.2% / 0.6% / 0.8%  N/R 


Prevalent BO or cancer excluded?: N/R. 


Risk factors Factors examined: Age, Sex, Ethnicity, Smoking, Alcohol, HH, Symptoms, Duration, Medication 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: 5 years (Sept 2002 to Aug 2007) 


 


Location Country: USA (single centre) 


Outcomes measures 


and effect sizes 
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Risk for developing 
outcome   


  OR  95% CI  p 


Female vs Male  
0.3
0  


(0.20 to 
0.44) 


 <0.005 


African American vs White  
0.2
8  


(0.16 to 
0.48) 


 <0.005 


Other ethnicity vs White  
0.3
7  


(0.14 to 
1.02) 


 0.055 


 


 


Authors’ conclusion Long segment BO and dysplasia were less frequent in African Americans than non white Hispanics. 


Source of funding No conflicts of interest reported. 


Comments No results reported of factors that were not significant on univariate analysis, or selection of factors for multivariate ana lysis . 


No model diagnostics and no control for potential confounders. 
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reference (Ref ID) 


Koek (2008)  


ID: 11078 


Study type & aim Study type: Case control study 


 


Number and 
characteristics of 


patients 


N = 422 (30 BO, 392 no BO): Endoscopy due to suspected GORD. 


Gender: Male 48% 


Age: 46.8 years (mean) 


Analysis: Prospective  


Recruitment: N/R 
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Barrett’s Oesophagus defined as: Patients with typical GORD symptoms, Columnar epithelium extending at least 1cm into the tubular 
oesophagus with biopsy specimen showing intestinal metaplasia. 


Exclusions: peptic ulcer disease, previous oesophageal gastric or biliary surgery, previous radiotherapy, active GI bleeding, 
oesophageal varices, diabetes mellitus, Zollinger-Ellison syndrome, connective tissue disease, neurological disorder, Crohn’s 


disease, infectious oesophagitis, active neoplastic disease 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean   Mean  


Age  49 yrs  47 yrs 


     


Prevalent BO or cancer excluded?: See exclusion criteria above . 


 


Risk factors Factors examined: Age, Sex, Smoking, Alcohol, HH, H Pylori, 24 hr pH, Lower oesophageal sphincter pressure, bilirubin exposure 
(bilitec) 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: 2.5 years (actual year not reported). 


Location Country: Belgium (assumed single centre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 
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Male vs Female  
2.7
7   


(1.17 to 
6.53) 


 0.02 


Acid exposure 1st quartile vs other 
quartiles 


Acid exposure 2nd quartile vs other 
quartiles 


Acid exposure 3rd quartile vs other 
quartiles  


3.5
4 


3.6
9 


5.1
1  


(1.23 to 
10.17)  


(1.77 to 
7.69) 


(2.66 to 
9.83) 


 0.0143 


<0.001 


<0.001 


No. of acid episodes >5mins 1st quartile vs 
other 


No. of acid episodes >5mins 2nd quartile 
vs other 


No. of acid episodes >5mins 3rd quartile vs 
other   


4.0
5 


4.4
2 


6.7
8  


(1.51 to 
10.87) 


(1.27 to 
15.41) 


(1.81 to 
25.41) 


 <0.01 


<0.05 


<0.005 


DGOR exposure 1st quartile  vs other 
quartiles 


DGOR exposure 2nd quartile  vs other 
quartiles 


DGOR exposure 3rd quartile  vs other 
quartiles  


3.0
4 


3.7
4 


4.1
8  


(0.09 to 
10.25) 


(1.48 to 
9.46) 


(1.89 to 
9.24) 


 0.074 


0.0045 


0.0008 


 


For acid exposure: 1st / 2nd / 3rd quartile cut-off = 0.6% / 2.4% / 7.5% of time 


For DGOR exposure: 1st / 2nd / 3rd quartile cut-off = 0.6% / 4.9% / 20.1% of time 


DGOR = duodeno-gastro-oesophageal reflux. 


Authors’ conclusion Barrett's oesophagus is associated with male sex and exposure to both acid and duration 


Source of funding One author is an advisor to manufacturers 


Comments A number of risk factors analysed were obtained by invasive tests. 


No model diagnostics and no control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Lam (2008)  


ID: 11137 


Study type & aim Study type: Cross-sectional study (with nested case control study) 


Number and 
characteristics of 


patients 


N = 336 (56 BO, 280no BO): Endoscopy due to various indications. 


Gender: Male 43% 


Age: 55 years mean 


Analysis: Retrospective  


Recruitment: N/A 


Barrett’s Oesophagus defined as: Biopsy proven BO with intestinal metaplasia 


Exclusions: Patients with anaemia, GI bleeding, or other upper GI symptoms 


Baseline characteristics / stratification: 5/56 BO cases were long segment BO (defined as ≥3cm). Study excluded Afircan American 
patients 


 


  BO  No BO  


  Mean   Mean  


Male / Female  68% / 32%  40% / 60% 


Asian / others  43% / 57%  72% / 28% 


Prevalent BO or cancer excluded?: yes. 


Risk factors Factors examined: Age, Sex, Ethnicity, Smoking, Alcohol, HH, Symptoms / indication for endoscopy, oesophigitis, H Pylori infection 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R 


 


Length of recruitment Study recruitment period: 6.5 years (Feb 2000 to Sept 2006) 


Location Country: USA (single centre) 


Outcomes measures 
and effect sizes 
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Risk for developing 
outcome   


  OR  95% CI  p 


Age  
1.0
1  


(0.99 to 
1.04) 


 N/S 


Male  
2.6
8  


(1.32 to 
5.45) 


 N/R 


Non Asian vs Asian  
3.5
5  


(1.85 to 
6.85) 


 N/R 


Smoking (Y/N)  
1.7


1  
(0.78 to 


3.76) 


 N/S 


Alcohol (Y/N)  
1.2
9  


(0.58 to 
2.86) 


 N/S 


 


 


Authors’ conclusion BO is uncommon in Asian Americans; non-Asian ethnicity and male gender were significant independent predictors of BO. 


Source of funding Supported by the Pacific Health Foundation. No conflicts of interest. 


Comments Five controls selected at random for every case. Very low prevelance of BO in the study sample, study excluded Afircan American 
patients. Smoking and alcohol consumption were significant factors on univariate anlysis but were not independent predictors of BO 


on multivariate anlaysis. Cut off / categorisation for age, smoking, or alcohol were not reported. 


No model diagnostics and no control for potential confounders. 
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Lieberman (1997) 
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Study type & aim Study type: Case control study 
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Lieberman (1997) 


ID: 11203 


Number and 
characteristics of 


patients 


N = 662 (77 BO, 585 no BO): Endoscopy due to various indications. 


Gender: Male 46% 


Age: 53.4 years (mean) 


Analysis: Prospective 


Recruitment: consecutive 


Barrett’s Oesophagus defined as: Patients referred to endoscopy because of GORD symptoms. BO defined as having at least one of 
the following criteria 1) intestinal metaplasia on pathology,2) >3cm of columnar epithelium, 3) obvious columnar islands. Pat ients with 


ceratin and uncertain BO were defined as having ‘probable BO’ 


Exclusions: N/R 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


  NR  NR 


  NR  NR 


Prevalent BO or cancer excluded?:N/R . 


 


Risk factors Factors examined: Age, Sex, Duration, dysphagia, oesophagitis, prior treatment for oesophagitis. 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: 6 months data collection period 


Location Country: USA (35 community-based GI specialists) 


Outcomes measures 


and effect sizes 


 


  
Risk for developing 
outcome   
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  OR  95% CI  p 


Duration of GORD symptoms >10 yrs vs 
<1 yr 


Duration of GORD symptoms 1-5 yrs vs 
<1 yr 


Duration of GORD symptoms 5-10 yrs 
vs <1 yr  


6.4 


3.0 


5.1  


(2.4 to 17.1) 


(1.2 to 8.0) 


(1.7 to 14.7) 


 0.005 


0.005 


0.005 


 


 


Authors’ conclusion Prevalence of BO was strongly associated with duration of symptoms. 


Source of funding Supported by a grant from a national society. 


Comments Not all BO cases had biopsy confirmation. 20 patients had incomplete data and were exlcuded from analysis. 


No model diagnostics and no control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Menon (2011)  


ID: 11349 


Study type & aim Study type: Cross-sectional study (with nested case control study) 


Number and 
characteristics of 


patients 


N = 154,406 (7298 BO, 14708 no BO): Endoscopy due to various indications. 


Gender: Male 46 % 


Age:  Range 20-90 years old 


Analysis: retrospective 


Recruitment: N/R 


Barrett’s Oesophagus defined as: Histological corroboration of BO not possible in the majority of cases. IM was present in 61% of all 
BO endoscopies. 


Exclusions: patients undergoing repeat endoscopy, surveillance endoscopy, or therapeutic procedures were excluded.  
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Menon (2011)  


ID: 11349 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


N/R    NR 


    NR 


Prevalent BO or cancer excluded?: N/R. 


 


Risk factors Factors examined: Age, Sex, HH, oesophagitis, stricture, cancer. 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: 11 years (1997 to 2009) 


Location Country: UK (multicentre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Age >50 yrs vs <50 yrs  
1.0
2  


(1.019 to 
1.021) 


 <0.001 


Male vs Female  
1.0
7  


(1.01 to 
1.07) 


 0.027 


Oesophagitis  Y / N  
3.4
6  


(3.33 to 
3.59) 


 <0.001 
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Oesophageal stricture Y / N  
1.2
0  


(1.07 to 
1.35) 


 0.002 


HH     Y / N  
1.2


2  
(1.17 to 


1.27) 


 <0.001 


 


 


Authors’ conclusion Reflux Oeso[phagitis and its complications, BO and benign oesophageal stricture increased with age. 


Source of funding No conflicts of interest. 


Comments Six particialting centres. Endoscopic definition of BO was not standardised. No model diagnostics and no control for potentia l 
confounders. 


37 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
46 


 


 38 


Bibliographic 


reference (Ref ID) 


Nandurkar (1997) 


ID: 11430 


Study type & aim Study type: Cross-sectional study with nested case control study 


Number and 
characteristics of 


patients 


N = 158 (46 short BO, 112 no BO): Endoscopy due to various indications. 


Gender: Male 34% 


Age:  51 years (mean) 


Analysis: Prospective  


Recruitment: Consecutive 


Barrett’s Oesophagus defined as: Intestinal metaplasia present if goblet cells identified. Outcome of interest is short segment BO 
(defined as <3cm). Patients with long segment BO were excluded from the analysis. 


Exclusions: Patients with known BO, co-agulopathy, oesophageal varices,  


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


Age  56 yrs  48 yrs 


Male / Female  35% / 65%  32% / 68% 


Prevalent BO or cancer excluded?: See exclusion criteria above. 


Risk factors Factors examined: Age, Sex, Oesophagitis, H Pylori, Inflammation of the gastro-oesophageal junction, Symptoms, Medication 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: 50% on H2RAs, 9% on PPIs, 5% on both H2RAs and PPIs 


 


Length of recruitment Study recruitment period: 4 months (Apr to Aug 1995) 


Location Country: Australia (single centre) 


Outcomes measures 
and effect sizes 
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Risk for developing 
outcome   


  OR  95% CI  p 


Age (per decade)  
1.0
3  


(1.01 to 
1.06) 


 0.005 


Histological oesophagitis Y / N  
3.2
0  (1.4 to 7.2) 


 0.006 


Inflammation of the GE junction Y/N  5.9  (2.2 to 15.6)  <0.001 


 


 


Authors’ conclusion Unrecognised short segment Barrett’s oesophagus was highly prevalent in patients presenting for diagnostic upper endoscopy if 
alcian blue staining is applied 


Source of funding N/R 


Comments Single study site. Pathology examined blind to exposure status. Patients with clear BO on initial endoscopy were entered into  
surveillance programme and excluded from analysis. 


No model diagnostics and no control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Nelson (2012)  


ID: 11445 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


patients 


N = 100 (50 BO, 50 no BO): Endoscopy due to various indications. 


Gender: Male 80 % 


Age:  66 years (median) 


Analysis: Prospective 
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Recruitment: Consecutive 


Barrett’s Oesophagus defined as: Visible columnar mucosa in the oesophagus >1cm with intestinal metaplasia on histology. 


Exclusions: N/R 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


Age  66 yrs  66 yrs 


Male / Female  80% / 20%  80% / 20% 


Prevalent BO or cancer excluded?: N/R. 


Risk factors Factors examined: Age, Sex, BMI, Waist size, Body fat, Medication 


Concomitant 


treatments 


Patients on acid suppressant for GORD?: BO group = 98% on PPIs; control group = 26% on PPIs. 


 


Length of recruitment Study recruitment period: 1 year (2009) 


Location Country: USA (single centre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 


BMI ≥30 kg/m2 vs <30 kg/m2  
2.0
8  


(0.81 to 
4.96) 


 N/S 


GE junction fat ≥6.1cm2  vs <6.1cm2    
5.9
7  


(1.28 to 
27.74) 


 0.023 
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Subcutaneous fat ≥97cm2  vs <97cm2  
2.4
6  


(0.58 to 
10.32) 


 N/S 


Visceral fat ≥97cm2  vs <97cm2  
4.8


8  
(1.04 to 


22.85) 


 0.044 


Waist circumference  ≥97.8cm  vs 
<97.8cm  


4.0
5  


(1.45 to 
57.17) 


 0.019 


 


 


Authors’ conclusion Gastro-oesophageal junction fat and visceral fat are associated with BO 


Source of funding Supported by national grants. No conflicts fo interest 


Comments Control patients matched for age and sex without a known diagnosis of BO from a radiology database. Figures extracted here are 
from model including BMI as a risk factor. 


No model diagnostics but the model has some control for potential confounders. 
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reference (Ref ID) 


Omer (2012)  


ID: 11505 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


patients 


N = 868 (434 BO, 434 no BO): Endoscopy due to various indications. 


Gender: Male 59% 


Age:  62 years (mean) 


Analysis: retrospective 


Recruitment: N/R 


Barrett’s Oesophagus defined as: Pathology report reviewed to determine biopsy findings from index endoscopy.  


Exclusions: History of GI cancer, cirrhosis, any surgery on the GI tract. 


Baseline characteristics / stratification: None 


 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
50 


 


Bibliographic 
reference (Ref ID) 


Omer (2012)  


ID: 11505 


  BO  No BO  


  Mean / median  Mean / median 


Age  61 yrs  63 yrs 


Male / Female  72% / 28%  47% / 53% 


Prevalent BO or cancer excluded?: Yes, see exclusions above. 


Risk factors Factors examined: Age, Sex, Ethnicity, Smoking, Alcohol, BMI, history of cancer, aspirin use. 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R 


 


Length of recruitment Study recruitment period: 13 years (1997 to 2010) 


Location Country: USA (single centre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Age >60 years vs < 60 years  
0.9
7  (0.68 to 1.4) 


 N/S 


Male vs Female  3.2  (2.3 to 4.4)  <0.001 


White Vs Other  1.0  (0.56 to 1.9)  N/S 


BMI >30 kg/m2  vs <30 kg/m2    1.2  (0.84 to 1.7)  N/S 
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Alcohol Moderate (<2 drinks/week) vs 
none 


   Alcohol Moderate (2-14 drinks/week) 
vs none 


Alcohol Heavy (>14 drinks/week) vs 


none  


1.0 


0.8
3 


1.1  


(0.65 to 
1.50) 


(0.55 to 
1.30) 


(0.59 to 1.9) 


 N/S 


N/S 


N/S 


Smoking Y / N  1.2  (0.84 to 1.6)  N/S 


PPI vs no acid suppressant  
0.9
1  (0.64 to 1.3) 


 N/S 


H2RA vs no acid suppressant  
0.7
1  (0.39 to 1.3) 


 N/S 


Aspirin vs no other medication  
0.5
6  


(0.39 to 
0.80) 


 N/S 


NSAID vs no NSAID use  
0.9
2  


(0.53 to 
1.60) 


           N/S  


 


 


Authors’ conclusion Current aspirin use appeared to reduce the risk of BO 


Source of funding Supported by national grants. No conflists of interest. 


Comments Controls matched based on year, indication of endoscopy, and endoscopist performing procedure. Patiesnts without biopsy or which 
failed to demonstrate intestinal metaplasia wer exclded from analysis. Atypical risk factor examined. 


No model diagnostics and no control for potential confounders. 
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reference (Ref ID) 


Romero (2002)  


ID: 11734 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


N = 200 (13 BO, 187 no BO): Endoscopy due to various indications. 


Gender: BO group male = 67%; control group male = 59% 
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patients Age:  BO group median age = 47; control group median age = 55 


Analysis: Prospective  


Recruitment: Consecutive 


Barrett’s Oesophagus defined as: >3cm distance from the gastro oesophageal junction showing red columnar epithelium, and with 
histological confirmation of intestinal metaplasia with goblet cells.  


Exclusions: N/R 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


Male / Female  7.9% / 4.1% had BO  NR 


    NR 


Prevalent BO or cancer excluded?: N/R. 


Risk factors Factors examined: Age, Sex, Smoking, Familial history, Symptoms, Duration, Medication 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: 1 year (Jan 1998 to Feb 1999) 


Location Country: USA (single centre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Familial history Y / N  
1.5
8  


(0.46 to 
5.45) 


 N/S 
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Romero (2002)  


ID: 11734 


 


 


Authors’ conclusion The risk of Barrett's esophagus in any one symptomatic relative of a patient with Barrett's esophagus was not statistica lly higher than 
in other persons with reflux symptoms. 


Source of funding Supportd by a national grant 


Comments Patients recruited from relatives of patients with known BO. Control patients matched for GORD symptoms. Not clear how exposure 
to familail history was confirmed as negative in control patients. 


No model diagnostics but the model has some control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Rubenstein (2010)  


ID: 1764 ‘CORI’ (clinical outcomes research initiative) 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


patients 


N = 25,337 (704 BO, 24633 no BO): Endoscopy due to various indications. 


Gender: Male 62% 


Age:  N/R 


Analysis: retrospective 


Recruitment: N/R 


Barrett’s Oesophagus defined as: Patients with histological interpretations consistent with BO – intestinal metaplasia or goblet cells 
obtained from the oesophagus.  


Exclusions: Endoscopies for surveillance of BO were excluded. 


Baseline characteristics / stratification: unclear – some analysis stratified for ethnicity or sex factors.  


 


  BO  No BO  


  Mean / median  Mean / median 


N/R    N/A 
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Bibliographic 
reference (Ref ID) 


Rubenstein (2010)  


ID: 1764 ‘CORI’ (clinical outcomes research initiative) 


    N/A 


Prevalent BO or cancer excluded?: N/R. 


Risk factors Factors examined: Age, Sex, Ethnicity, indication for endoscopy  


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: 6 years (2000 to 2006) 


Location Country: USA (multicentre dataset) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Black vs White  
0.2
6  


(0.13 to 
0.53) 


 N/R 


 


 


Authors’ conclusion The yield of upper endoscopy for the diagnosis of Barrett's esophagus increased rapidly among white men with GORD until 
approximately age 50 and then reached a plateau. 


Source of funding N/R 


Comments Probably some overlap of patients as in Wang (2008).  35 study sites. Final study sample not clear. Data extracted here related to 
histologically confirmed BO. Opaque grouping for analysis fo risk factors for BO. 


No model diagnostics but the model has some control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Thompson (2009)  


ID: 12085 


Study type & aim Study type: Case control study 
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Bibliographic 
reference (Ref ID) 


Thompson (2009)  


ID: 12085 


Number and 
characteristics of 


patients 


N = 352  (170 BO, 182 no BO) 


Gender: Male 62 % 


Age:  55 years (mean) 


Analysis: Prospective  


Recruitment: N/R 


Barrett’s Oesophagus defined as: presence of specialised metaplastic epithelium, 87 BO cases had visible columnar epithelium also.  


Exclusions: >80 yrs 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


Age  54 yrs  54 yrs 


Male / Female  58% / 42%  62% / 38% 


Prevalent BO or cancer excluded?: N/R . 


Risk factors Factors examined: Age, Sex, Ethnicity, Smoking, education, income, Symptoms, BMI, waist / hip ratio, Calories 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R 


 


Length of recruitment Study recruitment period: 3 years 


Location Country: USA (multicentre) 


Outcomes measures 


and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  P* 
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Bibliographic 
reference (Ref ID) 


Thompson (2009)  


ID: 12085 


Vegatables (servings / 1000 kCal/day)       


0.67 to 1.23 vvs <0.67  
0.4
0  


(0.23 to 
0.71) 


 N/R 


>1.24  vs <0.67  
0.3


3  
(0.17 to 


0.63) 


 N/R 


Fruit (servings / 1000 kCal/day)       


0.44 to 0.99  vs <0.44  
0.7
3  


(0.42 to 
1.26) 


 N/R 


>1.00  vs <0.44  
0.7
6  


(0.42 to 
1.36) 


 N/R 


Vegatables and Fruit (servings / 1000 
kCal/day)     


  


1.24 to 2.30  vs <1.24  
0.4
9  


(0.28 to 
0.86) 


 N/R 


>2.31  vs <1.24  
0.3
9  


(0.21 to 
0.75) 


 N/R 


* P value for trends across categories p=0.048 for Vegetable, p = 0.191 for fruit, p=0.047 for vegetables and fruit 


 


Authors’ conclusion The results support previous findings that increased intakes of vegetables and of vegetables and fruit were associated with a  lower 
risk of BO in men and women. Prospective data that examined relations between diet and BO were needed. 


Source of funding N/R 


Comments Controls were matched for age and sex from 5 centres undertaking endoscopy. 


No model diagnostics but the model has some control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Thrift (2012)  


ID: 12089 


Study type & aim Study type: Case control study 
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Bibliographic 
reference (Ref ID) 


Thrift (2012)  


ID: 12089 


Number and 
characteristics of 


patients 


N = 598 (285 BO, 313 no BO): Endoscopy due to various indications. 


Gender: See below 


Age:  See below 


Analysis: retrospective 


Recruitment: N/R 


Barrett’s Oesophagus defined as: the presence of specialised intestinal metaplasia (with goblet cells) in oesophageal biopsy. 


Exclusions: Previous diagnosis of BO or cancer 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


Age  58 yrs  54 yrs 


Male / Female  63% / 37%  47% / 53% 


Prevalent BO or cancer excluded?: Yes, see exclusions. 


Risk factors Factors examined: Age, Sex, Smoking, BMI, Education, Medication 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R 


 


Length of recruitment Study recruitment period: 40 months (Feb 2003 to Jun 2006) 


Location Country: Australia (Brisbane dataset) [the prediction model further validated in a USA case-control study dataset]. 


Outcomes measures 


and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 
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Bibliographic 
reference (Ref ID) 


Thrift (2012)  


ID: 12089 


Age (per 5 years)  
1.1
4  


(1.06 to 
1.23) 


 N/R 


Male vs Female  
2.1
7  (1.50to 3.14) 


 N/R 


Smoking Ex vs Never  
1.4


1  
(0.96 to 


2.06) 


 N/R 


Smoking Yes vs Never  
1.9
3  


(1.15 to 
3.24) 


 N/R 


(kg/m2) BMI 25 to 29.9 vs <25  
0.9
6  


(0.64 to 
1.44) 


 N/S 


(kg/m2) BMI >30 vs <25  
1.4
1  


(0.90 to 
2.22) 


 N/S 


Education College vs University  
1.2
9  


(0.77 to 
2.15) 


 N/S 


Education School vs University  
2.0
8  


(1.23 to 
3.50) 


 N/R 


PPI or H2RA in last 5 yrs Y / N  
2.0


7  
(1.46 to 


2.93) 


           N/R  


 


Discriminatory performance: AUC = 0.70 (95%CI: 0.66 to 0.74) [validation AUC = 0.61 (95%CI: 0.56 to 0.66)] 


 
AUC: 0.90-1.00 = excellent; 0.80-0.90 = good; 0.70-0.80 = fair; 0.60-0.70 = poor; 0.50-0.60 = fail 


 


Authors’ conclusion The prediction model performed reasonably well and has the potential to be an effective and useful clinical tool in selecting patients 
with gastroesophageal reflux symptoms to refer for endoscopic screening for Barrett esophagus  


Source of funding Suppored by a national grant 


Comments Patients and controls with frequent GORD symptoms. Study included controls with either inflammation on endoscopy and also 
population controls, only anlaysis using the former was reported.  Stated no evidence of multicollinearity after assessment with model 
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Bibliographic 
reference (Ref ID) 


Thrift (2012)  


ID: 12089 


fit p = 0.75 (Hosmer-Lemeshow test). 
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Bibliographic 
reference (Ref ID) 


Thrift (2013)  


Update search 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


patients 


N = 683 (236 BO, 447 no BO): Endoscopy due to various indications. 


Gender: See below 


Age:  See below 


Analysis: retrospective 


Recruitment: N/R 


Barrett’s Oesophagus defined as: the presence of specialized small intestinal epithelium in the histopathological examination of at 
least one biopsy obtained from endoscopically suspected BE areas using Jumbo biopsy forceps. 


Exclusions: Endoscopically suspected BE patients without specialized intestinal metaplasia and controls recruited from the elective 
EGD group; previous history of gastroesophageal surgery, previous diagnosis of cancer (esophageal, lung, liver, colon, breast, or 
stomach), currently taking anticoagulants, with significant liver disease, or a history of major stroke or mental disorder were ineligible 


for the study. 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


Age  61.8 yrs  62.1 yrs 


Male / Female  97% / 33%  96.4% / 3.6% 


Prevalent BO or cancer excluded?: Yes, see exclusions. 


Risk factors Factors examined: Age at onset, duration of GORD symptoms 
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Bibliographic 
reference (Ref ID) 


Thrift (2013)  


Update search 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R 


 


Length of recruitment Study recruitment period: 22 months (Feb 2008 to Dec 2011) 


Location Country: Michael E. DeBakey Veterans Affairs Medical Center in Houston, Texas, USA. 


Outcomes measures 
and effect sizes 


 


  


Risk for developing outcome 


(≤20 years GORD symptoms) 


Risk for developing outcome 


(>20 years GORD symptoms)  


  Adj OR  95% CI Adj OR      95% CI p-trend 


Age at onset <30 yrs  4.09  (1.43 to 75.8) 31.4      (13.0 to 75.8) 0.001 


Age at onset 30-49 yrs  6.93  (3.67 to 13.1) 6.29      (3.48 to 11.4) 0.77 


Age at onset 50-79 yrs  4.51  (2.43 to 8.37) 5.03      (2.72 to 9.29) 0.58 


 


Multivariate analyses were adjusted for age at study recruitment (in years; continuous), sex, highest level of education cumulative 
smoking history, BMI (continuous), alcohol intake (in standard drinks / week; continuous), and use of aspirin or NSAIDs in the last 
year. 


Authors’ conclusion In summary, in this cross-sectional study, there was a significant increase in the risk of BE with earlier age at onset of frequent 


GERD symptoms. This knowledge may aid practitioners in the selection of GERD patients for targeted screening for BE. 


Source of funding Supported by a national grant 


Comments No model diagnostics were reported and no validation of the regression model. 
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Bibliographic 
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Voutilainen (2000)  


ID: 12218 
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Bibliographic 
reference (Ref ID) 


Voutilainen (2000)  


ID: 12218 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


patients 


N = 960 (25 BO, 935 no BO): Endoscopy due to various indications. 


Gender: Male 40% 


Age:  57 years 


Analysis: Prospective  


Recruitment: Consecutive 


Barrett’s Oesophagus defined as: Presence of incomplete intestinal metaplasia of any length on biopsy sample  


Exclusions: Patients with previous H pylori eradication, gastric surgery, or using medication for upper GI symptoms 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


Age  63  56 


Male:Female  2.4:1  1:1.6 


Prevalent BO or cancer excluded?: Not reported. 


Risk factors Factors examined: Age, Sex, oesophagitis, gastric,  ulcer , chronic Symptoms/ Duration, Medication 


Duration of symptoms categorised 1) <1 week, 2) 1 week to 1 month, 3) 1 month to 6 months, 4) >6 months 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: No – excluded.  


 


Length of recruitment Study recruitment period: 4 months (year not reported) 


Location Country: Finland (single centre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   
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reference (Ref ID) 


Voutilainen (2000)  


ID: 12218 


  OR  95% CI  p 


Age (per year)  
1.0
3  


(1.00 to 
1.06) 


 N/R 


Male vs Female  
3.2
0   


(1.27 to 
8.12) 


 N/R 


Endoscopic oesophagitis  
6.5
7  


(2.69 to 
16.06) 


 N/R 


Microscopic oesophagitis  
1.8
4  


(0.75 to 
4.50) 


 N/S 


 


 


Authors’ conclusion Both BO and Junctional Specialsied clumnar epithelium without BO increase in prevalence with age, and both associate with 
endoscopic erosive esophagitis but not with H. pylori gastritis. 


Source of funding Not reported 


Comments Study also compared factors relating to junctional specialized columnar epithelium. 


No model diagnostics and no control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Wang (2008)  


ID: 12227 ‘CORI’ (clinical outcomes research initiative) 


Study type & aim Study type: Case control study 


Number and 
characteristics of 


patients 


N = 2511 (1215 BO, 1296 no BO): Endoscopy due to suspected BO. 


Gender: Male 73% 


Age:  N/R 


Analysis: retrospective 


Recruitment: N/R 


Barrett’s Oesophagus defined as: pathology results including the terms BO, intestinal metaplasia, columnar epithelium with goblet 
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reference (Ref ID) 


Wang (2008)  


ID: 12227 ‘CORI’ (clinical outcomes research initiative) 


cells, or other description consistent with BO 


Exclusions: patients <18 years, cases in which biopsy samples were taken for any other suspicion than BO 


Baseline characteristics / stratification: None 


 


  BO  No BO  


  Mean / median  Mean / median 


  NR  NR 


     


Prevalent BO or cancer excluded?: N/R. 


Risk factors Factors examined: Age, Sex, Ethnicity, HH, Length of BO 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: 6 years (Jan 2000 to Dec 2005) 


Location Country: USA (multicentre dataset) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Male vs Female  
1.8
2  


(1.49 to 
2.22) 


 N/R 


Age 50 to 59 vs 18 to 49  
1.7
2  


(1.36 to 
2.17) 


 N/R 


Age 60 to 69  vs 18 to 49  
1.8
5  


(1.44 to 
2.37) 


 N/R 
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reference (Ref ID) 


Wang (2008)  


ID: 12227 ‘CORI’ (clinical outcomes research initiative) 


Age 70 to 79 vs 18 to 49  
2.3
3  


(1.75 to 
3.10) 


 N/R 


Age > 80 vs 18 to 49  
1.9


6  
(1.25 to 


3.08) 


 N/R 


Black  vs White  
0.2
4   


(0.14 to 
0.41) 


 N/R 


Hispanic vs White  
0.8
2  


(0.42 to 
1.60) 


 N/S 


Asian / Pacific Island vs White  
0.4
8  


(0.11 to 
2.08) 


 N/S 


Native American vs White  
1.0
4  


(0.62 to 
1.75) 


 N/S 


Multiracial  vs White  
1.8
3  


(0.14 to 
24.63) 


 N/S 


HH Y/ N  
1.4
6  


(1.22 to 
1.74) 


 N/R 


Segment BO >3cm visual endoscopy  
vs <3cm  


4.6
1  


(3.73 to 
5.69) 


 N/R 


 


 


Authors’ conclusion Endoscopic evaluation has limitations for the diagnosis of BO 


Source of funding Supported by national grants and manufacturers. No conflicts of interest. 


Comments Multi centre study at 13 participating sites. Particiapatn sites were required to report pathology in at leat 75% of cases. 


Stated there was collinearity after assessment between gender and age group 50-69 years old. Model fit was tested by Hosmer-
Lemeshow test. 
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Bibliographic 
reference (Ref ID) 


Jacobson (2011)  


ID: 10947 


Study type & aim Study type: Case control study  


(Women only – nurses) 


Number and 
characteristics of 


patients 


N = 20,863 (377 BO, 20,486 no BO): Endoscopy due to various indications. 


Gender: Male 0% (100% female) 


Age:  Mean age (smoking groups): Never = 64; former = 64; current = 61 


Analysis: Retrospective  


Recruitment: N/R 


Barrett’s Oesophagus defined as: Oesophageal specialised intestinal metaplasia of any length.  


Exclusions: Cancer (except skin melanoma), missing data on smoking. 


Baseline characteristics / stratification: Women sample only  


 


  BO  No BO  


  Mean / median  Mean / median 


  NR  NR 


     


Prevalent BO or cancer excluded?: Cancer excluded  


Risk factors Factors examined: Age, Smoking, diagnosis, Diet, Medication, BMI 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: 26 years 


Location Country: Sweden (registered female nurses database) 


Outcomes measures  
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Jacobson (2011)  


ID: 10947 


and effect sizes 


  
Risk for developing 
outcome   


  OR  95% CI  p 


Always smoked       


Smoking current Vs Never  
0.9
0  


(0.58 to 
1.40) 


 N/S 


Smoking  1 -10 Pack years  Vs 0 years  
1.0
9  


(0.81 to 
1.48) 


 N/S 


Smoking  11 -25 Pack years  Vs 0 years  
1.2


6  
(0.92 to 


1.73) 


 N/S 


Smoking  25 -50 Pack years  Vs 0 years  
1.2
3  


(0.89 to 
1.69) 


 N/S 


Smoking  >50 Pack years  Vs 0 years  
1.4
5  


(0.95 to 
2.22) 


 N/S 


Former smoker       


Smoking Former Vs Never  
1.2
7  


(1.02 to 
1.60) 


 N/R 


Smoking  1 -10 Pack years  Vs 0 years  
1.1
2  


(0.83 to 
1.52) 


 N/S 


Smoking  11 -25 Pack years  Vs 0 years  
1.2


5  
(0.91 to 


1.73) 


 N/S 


Smoking  25 -50 Pack years  Vs 0 years  
1.4
4  


(1.02 to 
2.02) 


 N/R 


Smoking  >50 Pack years  Vs 0 years  
1.7
0  


(1.00 to 
2.89) 


 N/R 


P values given for trend across different categories rather than for each OR reported. 
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reference (Ref ID) 


Jacobson (2011)  


ID: 10947 


Authors’ conclusion Heavy, remote smoking was associated with an increased risk for Barrett's oesophagus. This finding suggested a long latency period 
between exposure and development of the disease, even after discontinuation of smoking 


Source of funding Supported by national grants. No conflicts of interest.  


Comments Large database. Large degree of straicfication of analysis, suggest potential data dredging. A sample of patients who reported not 
having BO were evaluated by studing record (with permission) to confirm that they were BO negative status.  


No model diagnostics but the model has some control for potential confounders. 


 53 


Bibliographic 
reference (Ref ID) 


Stein (2005)  


ID: 12020 


Study type & aim Study type: Cross-sectional study 


(Male only study) 


Number and 
characteristics of 


patients 


N = 450 (65 BO, 385 no BO) 


Gender: Male 100% 


Age:  60 years 


Analysis: retrospective 


Recruitment: N/R 


Barrett’s Oesophagus defined as: Endoscopic identification of the squamocolumnar junc tion proximal to the gastro oesophageal 
junction with targeted biopsies revealing columnar epithelium with goblet cells.  


Exclusions: prevalent cancer, or no records of height / weight 


Baseline characteristics / stratification: Male patients only 


 


  BO  No BO  


  Mean   Mean  


Age  61  60 


White  59 (90.8%)  315 (82.0%) 
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Stein (2005)  


ID: 12020 


Prevalent BO or cancer excluded?: See exclusions above . 


Risk factors Factors examined: Age, Sex, Ethnicity, BMI 


Concomitant 
treatments 


Patients on acid suppressant for GORD?: N/R  


 


Length of recruitment Study recruitment period: 6 years (1998 to 2004) 


Location Country: USA (assumed single centre) 


Outcomes measures 
and effect sizes 


 


  
Risk for developing 


outcome   


  OR  95% CI  p 


Age 40 to 49 Yrs vs 24 to 30 yrs  
0.2
1  


(0.06 to 
0.79) 


 0.02 


Age 50 to 59 Yrs vs 24 to 30 yrs  
0.3
4  


(0.11 to 
1.04) 


 N/S 


Age 60 to 69 Yrs vs 24 to 30 yrs  
0.6


2  
(0.22 to 


1.77) 


 N/S 


Age 70 to 86 Yrs vs 24 to 30 yrs  
0.6
9  


(0.23 to 
2.05) 


 N/S 


White vs Other racial groups  
2.2
7  N/R 


 N/R 


BMI overweight (25 to 30 kg/m2) vs <25 kg/m2  
(reference)  


2.4
3  (1.12 to5.31) 


 0.03 


BMI obese (> 30 kg/m2) vs <25 kg/m2  
(reference)  


2.4
6  


(1.11 to 
5.44) 


 0.03 
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Stein (2005)  


ID: 12020 


Authors’ conclusion This retrospective cross-sectional study in male veterans shows that overweight was associated with a two-and-half-fold increased 
risk of Barrett's oesophagus. 


Source of funding One author received national grant / award 


Comments Risk factors included in multivariate analysis included both weight and BMI, no analysis undertaken to assess whether there was 
multiple colinearity between factors. Age appears to be a protective risk factor. 


No model diagnostics and no control for potential confounders. 
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Bibliographic 
reference (Ref ID) 


Meineche-Schmidt (2003) 


ID: 1342 


Study type & aim To investigate the options for the GP: perform ‘‘own’’ investigation, refer to a specialist or secondary care, or maintain wa tchful waiting. 


Study design: Cross-sectional survey 


Number and 
characteristics of 


patients 


The information was gathered by one of the 93 participating GPs during structured interviews with the patients. Only 82 GPs participated 
in the follow-up. 


A total of 749 patients reported 881 alarm symptoms. During follow-up, only a total of 608 patients reporting 708 alarm symptoms could 
be analysed (81%). 


 


Baseline characteristics 


 % (no.) 


Age quartiles (years) 


18-40 


41-52 


53-68 


69- 


 


27.6 (168) 


23.0 (140) 


27.0 (164) 


22.4 (136) 


Sex  
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Meineche-Schmidt (2003) 


ID: 1342 


Females 


Males 


52.5 (319) 


47.5 (289) 


Dyspepsia subtype 


Dysmotility-like 


Ulcer-like 


Reflux-like 


Uncharacteristic 


Combined 


 


27.5 (167) 


15.3 (93) 


37.2 (226) 


2.5 (15) 


17.6 (107) 


No. of alarm symptoms 


1 


2 


3 


 


83.9 (510) 


14.3 (87) 


1.8 (11) 
 


Risk factors/ signs 
& symptoms 


The following information was recorded: 1) from the diagnostic charts: age, sex, dyspepsia subtype, dwelling (rural, suburban or urban), 
2) from the GP’s records: the GP’s response to the alarm symptom(s): investigations in own office: ano-rectoscopy, blood test or stool 
test; referral to investigation in primary care setting: X-ray, ultrasound, open access endoscopy; or referral to a specialist for advice (in 


private practice or in secondary care). 


Comparator N/A 


Length of follow up 1-2 years (82 GPs accepted a request to participate in a follow-up study based on postal questionnaires sent out in November 1994 and 
returned by April 1995). 


Location Country: Copenhagen, Denmark  


Recruitment: In the period June 1991 to May 1993 a diagnostic chart was filled in for every consecutive patient seeking general practice 
because of dyspepsia. 


Outcomes 
measures and 


effect sizes 


Overall, 67% of the patients were investigated and, of these, 8% were referred to a specialist or hospital for advice. 


Analyses: logistic regression - Age and sex were tested for interaction and males and females were analysed separately if interaction 
was found. Other variables were tested adjusted for age and sex, and interaction between variables was tested. 


 


Factors associated with the GP’s reaction to 608 patients: Specialist referral (n=80) versus GP investigation or expectance (n=513) 


Variable Adj OR 95%CI 
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reference (Ref ID) 


Meineche-Schmidt (2003) 


ID: 1342 


Age quartiles (years) 


18-40 


41-52 


53-68 


69- 


 


1.00 


0.75 


1.34 


2.22 


 


 


0.33-1.68 


0.67-2.70 


1.11-4.41 


Sex 


Females 


Males 


 


1.00 


0.94 


 


 


0.57-1.56 


Settling 


Urban 


Rural 


Suburban 


 


1.00 


0.97 


0.36 


 


 


0.54-1.73 


0.18-0.77 


Dwelling 


Eastern 


Western 


 


1.00 


1.64 


 


 


0.97-2.77 


Alarm symptoms 


Dysphagia 


Bloody stools 


Black stools 


Weight loss 


Blood+black stools 


Dysphagia+weight loss 


Anaemia 


Other combinations 


 


1.00 


0.74 


1.08 


1.50 


1.10 


1.92 


12.32 


3.01 


 


 


0.28-1.95 


0.44-2.66 


0.75-2.98 


0.22-5.46 


0.62-5.89 


3.66-41.44 


1.27-7.15 
 


Authors’ conclusion Referral to a specialist was significantly associated with old age, anaemia and different combinations of alarm symptoms. Compared to 


urban settling, suburban settling was associated with less referral to specialist or secondary care. 


Source of funding Grants from Public Health Insurance in Denmark. 
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reference (Ref ID) 


Meineche-Schmidt (2003) 


ID: 1342 


Comments The follow-up did not collected downstream patient outcomes after the specialist referrals. 
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D.4 Question 4 57 


Bibliographic 
reference (Ref ID) 


Fennerty MB, Johanson JF, Hwang C, Sostek M.  Efficacy of esomeprazole 40 mg vs  lansoprazole 30 mg for healing moderate 
to severe erosive oesophagitis. Aliment Pharmacol Ther 2005; 21(4):455-463 


Study type  Double blind, double dummy RCT 


Number and 
characteristics of 


patients 


Randomised (n = 1001) 


Esomeprazole 40 mg = 499 


Lansoprazole 30 mg =  502 


 


Evaluable population (n = 999) 


Esomeprazole 40 mg = 498 


Lansoprazole 30 mg =  501 


 


Completers: 


Esomeprazole 40 mg = 467 


Lansoprazole 30 mg =  472 


 


Withdrawals: total (numbers for Esomeprazole/Lansoprazole) 


Failed entry criteria: 7 (3/4) 


Adverse event: 14 (5/9) 


Unwilling to continue: 11 (6/5) 


Lost to follow up: 18 (9/9) 


Other reason: 12 (9/3) 
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Fennerty MB, Johanson JF, Hwang C, Sostek M.  Efficacy of esomeprazole 40 mg vs  lansoprazole 30 mg for healing moderate 
to severe erosive oesophagitis. Aliment Pharmacol Ther 2005; 21(4):455-463 


Esomeprazole (498): Lansoprazole (501): 


Mean age (s.d): 47.3 (13.3) Mean age (s.d): 47.1 (12.9) 


Male: 327 (65.5%) Male: 333 (66.5%) 


Female: 171 (34.3%) Female: 168 (33.5%) 


Ethnic origin Ethnic origin 


White: 411  (82.5%) White: 411  (82.0%) 


Black: 20 (4.0%) Black: 27 (5.4%) 


Asian: 3 (0.6%) Asian: 2 (0.4%) 


Other: 64 (12.9%) Other: 61  (12.2%) 


GERD history: GERD history: 


< 1 year: 38 (7.6%) < 1 year: 27 (5.4%) 


1-5 years: 204 (41.0%) 1-5 years: 203 (40.5%) 


> 5 years: 256 (51.4%) > 5 years: 271  (54.1%) 


H pylori status H pylori status: 


Positive: 54 (10.8%) Positive: 34 (6.8%) 


Negative: 437 (87.8) Negative: 466 (93.0) 


Not evaluable/missing: 7 (1.4) Not evaluable/missing: 1 (0.2) 


Baseline LA grade: Baseline LA grade: 


Grade C: 390 (78.3%) Grade C: 403 (80.4%) 


Grade D: 108 (21.7%) Grade D: 98 (19.6%) 


  


Heartburn: 99.6% Heartburn: 99.2% 


Acid regurgitation: 92% Acid regurgitation: 92.2% 


Dysphasia: 41% Dysphasia: 41.1% 


Epigastric pain: 72.9% Epigastric pain: 73.3% 
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Fennerty MB, Johanson JF, Hwang C, Sostek M.  Efficacy of esomeprazole 40 mg vs  lansoprazole 30 mg for healing moderate 
to severe erosive oesophagitis. Aliment Pharmacol Ther 2005; 21(4):455-463 


Inclusion & 
exclusion criteria 


Inclusion: 


Erosive esophagitis of endoscopic grade C or D (LA classification) within one week of randomisation and heartburn for at least 2 of 7 
days in previous week 


Adults aged 18 to 75, (non-pregnant, non-lactating women taking a medically acceptable form of birth control) 


 


Exclusion: 


Participants with any bleeding disorder or signs of gastrointestinal bleeding at the time of the baseline endoscopy or within three days of 
randomisation 


History of gastric or oesophageal surgery, except for simple closure of a perforated ulcer 


Current or evidence within the last three months of Zollinger Ellison syndrome, primary oesophageal motility disorders (achalasia, 
scleroderma, or primary oesophageal spasm), inflammatory bowel disease,pancreatitis, malabsorption, generalised bleeding diso rders 
resulting from haemorrhagic diathesis, oesophageal stricture, duodenal ulcer, gastric ulcer, evidence of upper gastrointestinal 
malignancy, endoscopic Barrett's oesophagus, significant dysplastic changes in the oesophagus or any other severe concomitant  


disease. 


Concomitant medications leading to exclusion: Participants who used a PPI within 28 days before the baseline visit, or daily histamine 
H2-receptor antagonists in doses exceeding standard approved prescription strengths.  Participants with the need for continuous 
concurrent therapy with warfarin or other anticoagulants, prostaglandin analogues, antineoplastic agents, salicylates (unless under 165 
mg/day for cardiovascular prophylaxis), steroids, pro-motility drugs, sucralfate, NSAIDS, phenytoin, tegaserod. H.pylori eradication 


therapy, or a concomitant pH-dependent medication. 


Permitted rescue medication: 200 mg antacid tablets (Gelusil), no more than six per day 


Study arm with 
dose and duration 


of treatment 


Esomeprazole 40 mg once daily (498) 


 


Lansoprazole 30 mg once daily (501) 


Outcomes 
measures and 


effect sizes 


 


Primary outcome: Observed healing rates after 
4 weeks' treatment: 


Observed healing rates after 8 weeks' 
treatment: 


Grade C: Grade C: 


Esomeprazole: 60.3% Esomeprazole: 80.3% 


Lansoprazole: 50.6% Lansoprazole: 74.9% 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
75 


 


Bibliographic 
reference (Ref ID) 


Fennerty MB, Johanson JF, Hwang C, Sostek M.  Efficacy of esomeprazole 40 mg vs  lansoprazole 30 mg for healing moderate 
to severe erosive oesophagitis. Aliment Pharmacol Ther 2005; 21(4):455-463 


Grade D: Grade D: 


Esomeprazole: 39.8% Esomeprazole: 67.6% 


Lansoprazole: 34.7% Lansoprazole: 66.3% 


  


Grade C and D: Grade C and D: 


Esomeprazole (498) : 55.8% (95% CI: 51.5 to 
60.2), p = 0.005  


Esomeprazole (498): 77.5% (95% CI: 73.8 to 
81.2), p = 0.099 


Lansoprazole (501): 47.5% (95% CI: 43.1  to 51.9) Lansoprazole (501): 73.3% (95% CI: 69.4 to 
77.1) 


Secondary outcome: patient-rated resolution of heartburn - not reported for subgroups 


Adverse events Overall report: 


Esomeprazole 33.1% 


Lansoprazole 36.9% 


 


Most common adverse event, occurring in >2% of patients were Barrett's esophagus, gastritis, diarrhoea, and headache.  All reported by 
<5% of patients in each group 


Source of funding Supported by AstraZeneca LP 


Comments Data reported for all randomised patients who took at least one dose of study medication and had LA grade C or D erosive oesophagitis 
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reference (Ref ID) 


Laine L, Katz PO, Johnson DA, Ibegbu I, Goldstein MJ, Chou C et al.  Randomised clinical trial: a novel rabeprazole extended 
release 50 mg formulation vs  esomeprazole 40 mg in healing of moderate-to-severe erosive oesophagitis - the results of two 


double-blind studies.    Aliment Pharmacol Ther 2011; 33(2):203-212 


Study type  RCT 


Number and 
characteristics of 
patients 


1061 randomised 


1055 evaluable 


 


Rabeprazole ER 50 mg: 524 took study medication (527 randomised) 
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Laine L, Katz PO, Johnson DA, Ibegbu I, Goldstein MJ, Chou C et al.  Randomised clinical trial: a novel rabeprazole extended 
release 50 mg formulation vs  esomeprazole 40 mg in healing of moderate-to-severe erosive oesophagitis - the results of two 


double-blind studies.    Aliment Pharmacol Ther 2011; 33(2):203-212 


Esomeprazole 40 mg: 531 took study medication (534 randomised) 


 


Completers: 


Rabeprazole ER 50 mg: 479 


Esomeprazole: 491 


 


Discontinuations, 85 total (45 Rabeprazole/40 Esomeprazole): 


Lost to follow up: 36 (22/14) 


Adverse event: 12 (7/5) 


Participant choice: 14 (6/8) 


Administrative/other: 23 (10/13) 


 


Rabeprazole-ER (524): Esomeprazole (531): 


Male: 322 (61.5%) Male: 325 (61.2%) 


Female: 202 (38.5%) Female: 206 (38.8%) 


Ethnic origin: Ethnic origin: 


White: 466 (88.9%) White: 467 (87.9%) 


Black or African American: 20 (3.8%) Black or African American: 22 (4.1%) 


Asian: 31 (5.9%) Asian: 29 (5.5%) 


Other: 7 (1.3%) Other: 13 (2.4%) 


Mean age (s.d.): 48.0 (13.4%) Mean age (s.d.): 49.0 (13.1%) 


Age < 65 years: 465 (88.7%) Age < 65 years: 467 (87.9%) 


Age ≥ 65 years: 59 (11.3%) Age ≥ 65 years: 64 (12.1%) 


H. pylori status: H. pylori status: 


Positive: 0 (0) Positive: 3 (0.6) 


Negative: 520 (99.2%) Negative: 527 (99.2%) 
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Laine L, Katz PO, Johnson DA, Ibegbu I, Goldstein MJ, Chou C et al.  Randomised clinical trial: a novel rabeprazole extended 
release 50 mg formulation vs  esomeprazole 40 mg in healing of moderate-to-severe erosive oesophagitis - the results of two 


double-blind studies.    Aliment Pharmacol Ther 2011; 33(2):203-212 


Unknown: 4 (0.8%) Unknown: 1 (0.2%) 


BMI (kg/m2): BMI (kg/m2): 


≤ 30: 301  57.4%) ≤ 30: 282 (53.1%) 


> 30: 222 (42.4%) > 30: 249 (46.9%) 


Unknown: 1 (0.2%) Unknown: 0 (0%) 


Baseline LA grade: Baseline LA grade: 


Grade C: 467 (89.1%) Grade C: 466 (87.8%) 


Grade D: 57 (10.9%) Grade D: 65 (12.2%) 
 


Inclusion & 
exclusion criteria 


Inclusion: 


Adults aged 18 to 75, (non-pregnant, non-lactating women) 


History of GERD symptoms (e.g. heartburn, regurgitation) for at least 3 months before screening, heartburn for at least 2 days per week 
for more than 1 month before screening endoscopy and moderate to severe erosive oesophagitis (LA grade C or D). 


 


Exclusion: 


Positive urea breath test for H.pylori in the month before the screening endoscopy 


Current or history of oesophageal motility disorders, Barrett's oesophagus, oesophageal strictures, or oesophagitis due to aetiology other 
than GERD 


History of upper gastrointestinal surgery (except simple suturing of an ulcer) 


Zollinger-Ellison syndrome, or other acid hypersecretory syndrome and current gastric or duodenal ulcer 


Participants were not allowed to use: PPIs, histamine H2 receptor antagonists, or prokinetics within 2 weeks of study entry or during 
treatment.  Concomitant use of daily NSAIDS, oral corticosteroids (more than 20 mg/day prednisone or equivalent), aspirin (>325 mg 
day), anticholinergics, or drugs that are significant substrates or modulators of cytochrome P450 2C19 and/or 3A4 (e.g. warfarin, digoxin, 


fluoxetine, clarithromycin, rifampicin) were not allowed. 


Permitted rescue medication: aluminium/magnesium hydroxide tablets 


Study arm with 
dose and duration 
of treatment 


Rabeprazole-ER 50 mg once daily before breakfast for 4 or 8 weeks dependent on healing (524) 


 


Esomeprazole 40 mg once daily before breakfast for 4 or 8 weeks dependent on healing  (531) 
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Laine L, Katz PO, Johnson DA, Ibegbu I, Goldstein MJ, Chou C et al.  Randomised clinical trial: a novel rabeprazole extended 
release 50 mg formulation vs  esomeprazole 40 mg in healing of moderate-to-severe erosive oesophagitis - the results of two 


double-blind studies.    Aliment Pharmacol Ther 2011; 33(2):203-212 


Outcomes 
measures and 


effect sizes 


 


Primary outcome: Healing after 8 weeks' 
treatment (non-inferiority rabeprazole ER vs 
esomeprazole), combined data for C and D 


grade participants: 


Healing after 4 weeks' treatment 
(superiority rabeprazole ER vs 


esomeprazole): 


Rabeprazole ER (524): 80.0% Rabeprazole ER (524): 54.8% 


Esomeprazole (531): 75.0% Esomeprazole (531): 50.3% 


 (95% CI for the difference between treatment 
groups: 0 to 10.0%) 


p value for the difference = 0.162 


 


Secondary outcome: resolution of heartburn - not reported for subgroups. 


Adverse events 2105 patients included in safety analyses: 


Treatment emergent adverse events: 


Rabeprazole-ER 289 (28%) 


Esomeprazole 282 (27%) 


 


Diarrhoea most frequently reported AE: 


Rabeprazole-ER 2.4% 


Esomeprazole 1.5% 


 


Two deaths reported in rabeprazole-ER group: one patient with acute coronary syndrome and another with a head injury 


Source of funding Trials funded by Eisai Inc and Pricara, Division of Ortho-McNeil Janssen Pharmaceuticals Inc. 


 


Employees of Eisai contributed to the study management and data collection 


Comments Data reported for all randomised patients who took at least one dose of study medication. 


Two studies of identical design. 


Criterion for non-inferiority: lower bound of the 95% CI of the difference was greater than -8.   







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
79 


 


Bibliographic 
reference (Ref ID) 


Laine L, Katz PO, Johnson DA, Ibegbu I, Goldstein MJ, Chou C et al.  Randomised clinical trial: a novel rabeprazole extended 
release 50 mg formulation vs  esomeprazole 40 mg in healing of moderate-to-severe erosive oesophagitis - the results of two 


double-blind studies.    Aliment Pharmacol Ther 2011; 33(2):203-212 


Superiority claimed if the lower bound of the 95% CI was greater than 0%. 


Participants achieving healing at 4 weeks were considered to be healed in the 8-week data. 
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reference (Ref ID) 


Laine L, Katz PO, Johnson DA, Ibegbu I, Goldstein MJ, Chou C et al.  Randomised clinical trial: a novel rabeprazole extended 
release 50 mg formulation vs  esomeprazole 40 mg in healing of moderate-to-severe erosive oesophagitis - the results of two 


double-blind studies.    Aliment Pharmacol Ther 2011; 33(2):203-212 


Study type  RCT 


Number and 
characteristics of 


patients 


1069 randomised 


1065 evaluable 


 


Rabeprazole ER 50 mg: 528 took study medication (529 randomised) 


Esomeprazole 40 mg: 537 took study medication (540 randomised) 


 


Completers: 


Rabeprazole ER 50 mg: 485 


Esomeprazole 40 mg: 495 


 


Discontinuations, 85 total (43 Rabeprazole/42 Esomeprazole): 


Lost to follow up: 35 (18/17) 


Adverse event: 10 (6/4) 


Participant choice: 10 (4/6) 


Administrative/other: 30 (15/15) 


 


Rabeprazole-ER (524): Esomeprazole (531): 


Male: 322 (61.5%) Male: 325 (61.2%) 


Female: 202 (38.5%) Female: 206 (38.8%) 
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Laine L, Katz PO, Johnson DA, Ibegbu I, Goldstein MJ, Chou C et al.  Randomised clinical trial: a novel rabeprazole extended 
release 50 mg formulation vs  esomeprazole 40 mg in healing of moderate-to-severe erosive oesophagitis - the results of two 


double-blind studies.    Aliment Pharmacol Ther 2011; 33(2):203-212 


Ethnic origin: Ethnic origin: 


White: 466 (88.9%) White: 467 (87.9%) 


Black or African American: 20 (3.8%) Black or African American: 22 (4.1%) 


Asian: 31 (5.9%) Asian: 29 (5.5%) 


Other: 7 (1.3%) Other: 13 (2.4%) 


Mean age (s.d.): 48.0 (13.4%) Mean age (s.d.): 49.0 (13.1%) 


Age  < 65 years: 465 (88.7%) Age  < 65 years: 467 (87.9%) 


Age ≥  65 years: 59 (11.3%) Age ≥  65 years: 64 (12.1%) 


H pylori status: H pylori status: 


Positive: 0 (0) Positive: 3 (0.6) 


Negative: 520 (99.2%) Negative: 527 (99.2%) 


Unknown: 4 (0.8%) Unknown: 1  (0.2%) 


BMI (kg/m2): BMI (kg/m2): 


≤ 30: 301  (57.4%) ≤ 30: 282  (53.1%) 


> 30: 222 (42.4%) > 30: 249 (46.9%) 


Unknown: 1 (0.2%) Unknown: 0 (0%) 


Baseline LA grade: Baseline LA grade: 


Grade C: 467 (89.1%) Grade C: 466 (87.8%) 


Grade D: 57 (10.9%) Grade D: 65 (12.2%) 
 


Inclusion & 
exclusion criteria 


Inclusion: 


Adults aged 18 to 75, (non-pregnant, non-lactating women) 


History of GERD symptoms (e.g. heartburn, regurgitation) for at least 3 months before screening, heartburn for at least 2 days per week 
for more than 1 month before screening endoscopy and moderate to severe erosive oesophagitis (LA grade C or D). 


Exclusion: 


Positive urea breath test for H.pylori in the month before the screening endoscopy 
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Laine L, Katz PO, Johnson DA, Ibegbu I, Goldstein MJ, Chou C et al.  Randomised clinical trial: a novel rabeprazole extended 
release 50 mg formulation vs  esomeprazole 40 mg in healing of moderate-to-severe erosive oesophagitis - the results of two 


double-blind studies.    Aliment Pharmacol Ther 2011; 33(2):203-212 


Current or history of oesophageal motility disorders, Barrett's oesophagus, oesophageal strictures, or oesophagitis due to aetiology other 
than GERD 


History of upper gastrointestinal surgery (except simple suturing of an ulcer) 


Zollinger-Ellison syndrome, or other acid hypersecretory syndrome and current gastric or duodenal ulcer 


Participants were not allowed to use: PPIs, histamine H2 receptor antagonists, or prokinetics within 2 weeks of study entry or during 
treatment.  Concomitant use of daily NSAIDS, oral corticosteroids (more than 20 mg/day prednisone or equivalent), aspirin (>325 mg 
day), anticholinergics, or drugs that are significant substrates or modulators of cytochrome P450 2C19 and/or 3A4 (e.g. warfarin, digoxin, 


fluoxetine, clarithromycin, rifampicin) were not allowed. 


Permitted rescue medication: aluminium/magnesium hydroxide tablets 


Study arm with 
dose and duration 


of treatment 


Rabeprazole-ER 50 mg once daily before breakfast for 4 or 8 weeks dependent on healing (528) 


 


Esomeprazole 40 mg once daily before breakfast for 4 or 8 weeks dependent on healing  (537) 


Outcomes 
measures and 


effect sizes 


Primary  outcome: 


Healing after 8 weeks' treatment (non-
inferiority rabeprazole ER vs esomeprazole), 


combined data for C and D grade participants: 


Healing after 4 weeks' treatment 
(superiority rabeprazole ER vs 


esomeprazole): 


Rabeprazole ER (528): 77.5% Rabeprazole ER (528): 50.9% 


Esomeprazole (537): 78.4% Esomeprazole (537): 50.7% 


 (95% CI for the difference between treatment 
groups: -5.9 to 4.0%) 


p value for the difference = 0.828 


 


Secondary outcome: resolution of heartburn - not reported for subgroups. 


Adverse events 2105 patients included in safety analyses: 


Treatment emergent adverse events: 


Rabeprazole-ER 289 (28%) 


Esomeprazole 282 (27%) 
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Laine L, Katz PO, Johnson DA, Ibegbu I, Goldstein MJ, Chou C et al.  Randomised clinical trial: a novel rabeprazole extended 
release 50 mg formulation vs  esomeprazole 40 mg in healing of moderate-to-severe erosive oesophagitis - the results of two 


double-blind studies.    Aliment Pharmacol Ther 2011; 33(2):203-212 


Diarrhoea most frequently reported AE: 


Rabeprazole-ER 2.4% 


Esomeprazole 1.5% 


 


Two deaths reported in rabeprazole-ER group: one patient with acute coronary syndrome and another with a head injury 


Source of funding Trials funded by Eisai Inc and Pricara, Division of Ortho-McNeil Janssen Pharmaceuticals Inc. 


 


Employees of Eisai contributed to the study management and data collection 


Comments Data reported for all randomised patients who took at least one dose of study medication. 


Two studies of identical design. 


Criterion for non-inferiority: lower bound of the 95% CI of the difference was greater than -8.   


Superiority claimed if the lower bound of the 95% CI was greater than 0%. 


Participants achieving healing at 4 weeks were considered to be healed in the 8-week data. 
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Jaspersen D, Diehl KL, Schoeppner H, Geyer P, Martens E.   


A comparison of omeprazole, lansoprazole and pantoprazole in the maintenance treatment of severe reflux oesophagitis.   
Aliment Pharmacol Ther 1998; 12(1):49-52 


Study type  RCT 


Number and 
characteristics of 


patients 


36 participants underwent initial treatment: weekly stricture dilatation until no need for further dilatation. 


Treatment with omeprazole 20 mg twice daily until healing of oesophagitis and relief from all reflux symptoms. 


 


30 healed patients randomised to maintenance phase: 


Omeprazole 20 mg twice daily: 10 
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A comparison of omeprazole, lansoprazole and pantoprazole in the maintenance treatment of severe reflux oesophagitis.   
Aliment Pharmacol Ther 1998; 12(1):49-52 


Lansoprazole 30 mg twice daily: 10 


Pantoprazole 40 mg twice daily: 10 


 


No participants dropped out during the maintenance phase 


Omeprazole (10): Lansoprazole (10): Pantoprazole (10): 


Gender (M/F): 6/4 Gender (M/F): 5/5 Gender (M/F): 7/3 


Age/years: 59.6 ± 14.9 Age/years: 57.0 ± 11.5 Age/years: 62.1 ± 11.6 


History of oesophagitis/years: 6.6 ± 
2.1 


History of oesophagitis/years: 7.0 ± 1.3 History of oesophagitis/years: 6.7 ± 2.5 


Time to complete remission prior 
randomisation/weeks: 7.0 ± 0.8 


Time to complete remission prior 
randomisation/weeks: 6.8 ± 0.9 


Time to complete remission prior 
randomisation/weeks: 7.2 ± 0.8 


 


Inclusion & 


exclusion criteria 


Inclusion: 


Outpatients with endoscopically confirmed severe oesophagitis and peptic stricture.   


Grade 4 oesophagitis (Savary Miller classification) 


One or more of four symptoms: heartburn, pain, regurgitation, solid food dysphagia 


 


Exclusion: 


Participants aged under 18 years 


Pregnancy 


Malignant oesophageal stenosis, oesophagogastric surgery 


serious renal, cardiac, hepatic or pulmonary disease and expected poor compliance with treatment 


 


Rescue medication: not stated 


Study arm with 
dose and duration 


Omeprazole 20 mg twice daily for 4 weeks (10) 
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A comparison of omeprazole, lansoprazole and pantoprazole in the maintenance treatment of severe reflux oesophagitis.   
Aliment Pharmacol Ther 1998; 12(1):49-52 


of treatment Lansoprazole 30 mg twice daily for 4 weeks (10) 


 


Pantoprazole 40 mg twice daily for 4 weeks (10) 


Outcomes 
measures and 


effect sizes 


Main outcome: Proportion of participants still in remission after 4 weeks' treatment: 


Omeprazole: 9/10 (90%) 


Lansoprazole: 2/10 (20%) 


Pantoprazole: 3/10 (30%) 


 


Omeprazole significantly more patients in remission than lansoprazole or pantoprazole (p < 0.01 for both comparisons) 


Adverse events Not described 


Source of funding Source of funding not reported 


Comments Very short follow up for a maintenance study.  Other trials used 6 or 12 months, but may be appropriate for small participant numbers 
involved 
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reflux disease.   Am J Gastroenterol 2001; 96(10):2849-2857 


Study type  Double blind, double dummy RCT 


Number and 
characteristics of 


patients 


220 patients randomised to treatment.   


Pantoprazole 111 


Nizatidine 109 


12 patients did not have symptom relief data after 28 days treatment and were excluded from modified ITT population 


 


208 patients in the evaluable population: 


Pantoprazole 106 


Nizatidine 102 
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reflux disease.   Am J Gastroenterol 2001; 96(10):2849-2857 


 


Pantoprazole (n = 106): Nizatidine (n = 102): 


Male: 57 (54%) Male: 51 (50%) 


Mean age ± s.d.: 47.1 ± 14 Mean age ± s.d.: 47.6 ± 14.1 


Smoking history: Smoking history: 


Current: 20 (19%) Current: 25 (25%) 


Past: 46 (43%) Past: 39 (38%) 


Alcohol consumers: 71 (67%) Alcohol consumers: 67 (66%) 


Esophagitis grade: Esophagitis grade: 


Grade 0: 39 (37%) Grade 0: 44 (43%) 


Grade 1: 41 (39%) Grade 1: 37 (36%) 


Grade 2: 20 (19%) Grade 2: 15 (15%) 


Grade 3: 6 (6%) Grade 3: 6 (6%) 


  


H. pylori infection: 16 (15%) H. pylori infection: 19 (19%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Outpatients with symptomatic GERD and were at least 18 years of age 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
86 


 


Bibliographic 
reference (Ref ID) 


Armstrong D, Pare P, Pericak D, Pyzyk M.  Symptom relief in gastroesophageal reflux disease: a randomized, controlled 
comparison of pantoprazole and nizatidine in a mixed patient population with erosive esophagitis or endoscopy-negative 


reflux disease.   Am J Gastroenterol 2001; 96(10):2849-2857 


Diagnosis of symptomatic GERD if the patients primary symptom was significant heartburn, occurring at least four times weekly for a 
period of  at least six months 


 


Exclusions: 


Pregnant or nursing mother, or women of childbearing age not using an effective method of contraception 


Patients with grade 4 esophagitis (Savary Miller classification), including Barrett's esophagitis or strictures 


Severe disease of any major body system, malignant disease of any kind 


Prior diagnosis of Zollinger Ellison syndrome, surgery of the GI tract other than appendectomy, cholecystectomy, or colonic 
polypectomy, pyloric stenosis, peptic ulcer disease or any of its complications, severe GI disease with haemorrhage, mechanical 


obstruction or perforation, and irritable bowel syndrome or other lower GI disorders 


Patients were also excluded if they had used any other investigational drug in the the four weeks before study entry 


Excluded concomitant medications: any PPI taken more than once in the 28 days before study entry, any prescription dose of an H2RA, 
calcium channel blockers, spasmolytics, nitrates, phenothiazines, theophylline preparations, antidepressants, and NSAIDS 


 


Antacid treatment permitted (Maalox) 


Study arm with 
dose and duration 


of treatment 


Pantoprazole 40 mg once daily for 4 weeks  (n = 106) 


 


Nizatidine 150 mg twice daily for 4 weeks  (n = 102) 


Outcomes 
measures and 


effect sizes 


Primary outcome: percentage of patients with complete relief of heartburn after 28 days treatment  


 


Secondary outcome: 


Endoscopy-confirmed healing after 4 weeks in grade 3 patients: 


Pantoprazole 20% (1 patient) 


Nizatidine 0% 


p value for pantoprazole vs. nizatidine not reported 


Adverse events Adverse events reported by 57% of patients on nizatidine and 54% on pantoprazole. 


Most commonly reported adverse events: 


Headache (nizatidine 11/109, pantoprazole 14/111) 
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reflux disease.   Am J Gastroenterol 2001; 96(10):2849-2857 


Fatigue (nizatidine 6/109, pantoprazole 0/111) 


Diarrhoea (nizatidine 8/109, pantoprazole 10/111) 


Nausea (nizatidine 6/109, pantoprazole 4/111) 


Rash (nizatidine 6/109, pantoprazole 4/111) 


 


AEs lead to study discontinuation in 8 patients, none related to worsening GERD 


Source of funding Supported by Solvay Pharma 


Comments Evidence limitations: 


Blinding of outcome assessment unclear 
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Castell DO, Kahrilas PJ, Richter JE, Vakil NB, Johnson DA, Zuckerman S et al. Esomeprazole (40 mg) compared with 
lansoprazole (30 mg) in the treatment of erosive esophagitis.   


Am J Gastroenterol 2002; 97(3):575-583 


Study type  Double-blind, double-dummy RCT 


Number and 
characteristics of 


patients 


ITT (n = 5241): 


Esomeprazole 40 mg 2624 


Lansoprazole 30 mg 2617 


 


94% completed 


 


313 withdrawals (not described by treatment group) 


Loss to follow up 103 


Adverse event 97 


Withdrawn consent 55 


 


Esomeprazole (2624): Lansoprazole (2617): 
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Mean age (± s.d.): 47.0 ± 13 Mean age (± s.d.): 47.4 ± 13.1 


Female: 1120 (42.7%) Female: 1116 (42.6%) 


Male: 1504 (57.3%) Male: 1501 (57.4%) 


Ethnic origin: Ethnic origin: 


White: 2384 (90.9%) White: 2379 (90.9%) 


Black: 162 (6.2%) Black: 162 (6.2%) 


Asian: 14 (0.5%) Asian: 23 (0.9%) 


Other: 64 (2.4%) Other: 53 (2.0%) 


H pylori status: H pylori status: 


Positive: 378 (14.4%) Positive: 391 (14.9%) 


Negative: 2236 (85.2%) Negative: 2211 (84.5%) 


Missing: 10 (0.4%) Missing: 15 (0.6%) 


GERD history: GERD history: 


< 1 year: 191 (7.3%) < 1 year: 204 (7.8%) 


1-5 years: 1065 (40.6%) 1-5 years: 1091 (41.7%) 


> 5 years: 1368 (52.1%) > 5 years: 1322 (50.5%) 


Baseline severity of oesophagitis: Baseline severity of oesophagitis: 


Grade A: 962 (36.7%) Grade A: 916 (35.0%) 


Grade B: 1022 (38.9%) Grade B: 1054 (40.3%) 


Grade C: 482 (18.4%) Grade C: 477 (18.2%) 


Grade D: 158 (6.0%) Grade D: 169 (6.5%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Adults aged 18 to 75 
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Endoscopically confirmed erosive oesophagitis (LA grades A to D) and heartburn 


Male or nonpregnant, non-lactating females. 


Females were postmenopausal, surgically sterilised, or using a medically acceptable form of birth control 


 


Exclusion: 


Any bleeding disorder or signs of GI bleeding at the time of the baseline esophagogastroduodenoscopy (EGD) 


Patients with a history of gastric or oesophageal surgery 


Evidence of Zollinger-Ellison syndrome,  a primary motility disorder, esophageal stricture, Barrett's oesophagus (> 3 cm)  


Evidence of upper GI malignancy or other severe concomitant disease 


Concomitant medication leading to exclusion: PPI therapy within 28 days of trial entry, H2RA use in two weeks before EGD, or other 
concomitant medications that could affect interpretation of the treatment outcome (i.e. quinidine, diazepam, diphenylhydantoins, 
mephenytoin, warfarin, anticholinergics, prostaglandin analogues, antineoplastic agents, salicylates (except £ 165 mg for cardiovascular 


prophylaxis) and those with known hypersensitivity to any of the study drugs.  


 


Use of rescue medication: aluminium/magnesium hydroxide up to 6 tablets per day 


Study arm with 
dose and duration 


of treatment 


Esomeprazole 40 mg once daily for up to 8 weeks (n = 2624) 


 


Lansoprazole 30 mg once daily for up to 8 weeks (n = 2617) 


Outcomes 
measures and 


effect sizes 


Primary outcome: Healing rate at 8 weeks estimated from post-hoc analysis life-table rates, (raw data evaluated but not reported): 


 


Grade C 


Esomeprazole 88%  (424/482*) 


Lansoprazole 77% (367/477*) 


 


Grade D 


Esomeprazole 81% (128/158*) 


Lansoprazole 65% (110/169*) 
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* Reviewers estimates from figure 1 


 


Secondary outcome: resolution of heartburn 


Adverse events 5228 patients evaluated for safety: 


Percentages of patients experiencing at least one adverse event: 


Esomeprazole 31.7% 


Lansoprazole 30.9% 


 


Percentages of patients with treatment-related adverse events:  


Esomeprazole 10.7% 


Lansoprazole 10.2% 


 


Discontinuations due to AEs: 


Esomeprazole 1.8% 


Lansoprazole 1.9% 


 


Most frequently reported AEs were headache and diarrhoea 


 


GI-related events: 14.7% in each group 


Respiratory system 7.4% 


Central nervous system 6.6% 


 


19/48 adverse events leading to withdrawal from esomeprazole group were considered to be treatment-related compared with 32/49 
events in the lansoprazole group. 


Source of funding Study supported by a grant from AstraZeneca LP.   


AstraZeneca listed among author affiliations.  List of study investigators includes contract research organisations 
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Comments  
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Gillessen A, Beil W, Modlin IM, Gatz G, Hole U.  


40 mg pantoprazole and 40 mg esomeprazole are equivalent in the healing of esophageal lesions and relief from 
gastroesophageal reflux disease-related symptoms.  


J Clin Gastroenterol 2004; 38(4):332-340 


Study type  Double-blind RCT 


Number and 
characteristics of 


patients 


Enrolled: 227 


 


ITT: 


Pantoprazole 113 


Esomeprazole 114 


 


PP: 


Pantoprazole 94 


Esomeprazole 103 


 


Pantoprazole: Esomeprazole: 


Mean age (± s.d.): 53 ± 15 Mean age (± s.d.): 54 ± 14 


Ethnic origin: Ethnic origin: 


Caucasian 110 (97%) Caucasian 112 (98%) 


Oriental 3 (3%) Oriental 2 (2%) 


  


Male: 64 (57%) Male: 57 (50%) 


Not smoker: 287 (77%) Not smoker: 84 (74%) 
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No/occasional alcohol: 104 (92%) No/occasional alcohol: 108 (95%) 


Hiatal hernia presence: 48 (43%) Hiatal hernia presence: 53 (47%) 


  


H pylori status: H pylori status: 


Positive 25 (22%) Positive 35 (31%) 


Negative 87 (77%) Negative 79 (69%) 


Not assessed 1 (1%) Not assessed 0 


Endoscopy grading: Endoscopy grading: 


Grade B:  95/113 (84%) Grade B: 95/114 (83%) 


Grade C: 18/113 (16%) Grade C: 19/114 (17%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Participants aged over 18 years 


Endoscopically proven GERD (Los Angeles Grade B and C) and typical symptoms of GERD (heartburn, acid regurgitation, dysphagia) 


 


Exclusion: 


Endoscopically proven GERD LA Grade A or D 


Peptic ulcer complications 


Florid peptic ulcer disease 


medical history of Zollinger-Ellison syndrome, pyloric stenosis and prior oesophageal and/or gastrointestinal surgery (with exception of 
appendectomy, cholecystectomy, or polypectomy) 


Patients  with known allergies, especially to any of the two study drugs and their components, rare genetic diseases, severe concomitant 
diseases, malignant disease within the past 5 years, moderate to severe malfunctions of liver and kidney disease, clinically relevant 


deviations from normal laboratory parameters or a history of alcohol or drug abuse.  
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Female participants who were pregnant, breast feeding or considered to be using insufficient contraception 


 


Concomitant medications exclusions: Participants taking systemic glucocorticoids or NSAIDS (including COX-2 inhibitors), individuals 
taking a PPI within 14 days of study entry, H2RAs or prokinetics within 10 days.  Helicobacter pylori eradication therapy with a PPI plus 


antibiotics within 28 days.  Intake of sucralfate and antacids within 3 days or intake of ketoconazole in the course of the s tudy. 


 


Use of rescue medication: not reported 


Study arm with 
dose and duration 
of treatment 


Pantoprazole 40 mg od for 10 weeks (n = 113) 


 


Esomeprazole 40 mg od for 10 weeks  (n = 114) 


Outcomes 
measures and 
effect sizes 


Healing rate after 10 weeks, percentages from Figure 3 (per protocol population): 


Grade C: 


Pantoprazole: 67% (12/18*) 


Esomeprazole: 45% (9/19*) 


 


* reviewers estimate using baseline patient numbers 


 


(n.b. numbers of grade C patients in the per protocol population at baseline not reported) 


 


Relief of GERD-related symptoms (heartburn, acid regurgitation, dysphagia, gastric complaints, pressure in the epigastrum, flatulence, 
retrosternal tightness, feeling of satiety, nausea, retching and vomiting) were not reported for EE-grade-related subgroups 


Adverse events 62 adverse events were reported in 43 patients (23/113 pantoprazole, 20/114 ranitidine), 61% were classed as 'not related'. 


 


6 patients discontinued prematurely due to an adverse event. 


 


Most frequent adverse event was dizziness, occurring in 4/227 patients 
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J Clin Gastroenterol 2004; 38(4):332-340 


Source of funding Work supported partly by a grant from: 


Altana Pharma AG, Constance, Germany 


Comments Using extrapolation figures described below: 


Pantoprazole = 10/15 healed 


Esomeprazole = 8/17 healed 


 


(Extrapolating baseline percentages of Grade C participants to per protocol population: 


Pantoprazole 16% of 94 = 15 


Esomeprazole 17% of 103 = 17) 
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Aliment Pharmacol Ther 1999; 13(12):1611-1620 


Study type  Double-blind RCT 


Number and 
characteristics of 


patients 


133 patients: 


Lansoprazole 30 mg (n = 68) 


Ranitidine 300 mg twice daily (n = 65) 


 


Lansoprazole (n = 68): Ranitidine (n = 65): 


Male: 61.8% Male: 60.0% 


White: 95.6% White: 98.5% 


Mean age ±  s.d.: 53.7 ±14.8 Mean age ±  s.d.: 53.3 ±13.7 


Smoking: 13.2% Smoking: 30.8%, p < 0.05 vs lansoprazole 


Alcohol users: 54.4% Alcohol users: 50.8% 


Mean time elapsed since first appearance of Mean time elapsed since first appearance of 
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symptoms ± s.d/months:  23.6 ± 35.5 symptoms ± s.d/months:  22.4 ± 31.0 


  


Baseline endoscopy grade: Baseline endoscopy grade: 


Grade 2: 83.8% Grade 2: 75.4% 


Grade 3:16.2% Grade 3: 24.6% 


  


Hiatus hernia: 82.4% Hiatus hernia: 89.2% 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Patients aged 18 years or over with proven reflux esophagitis of grade II or grade III (Savary Miller classification) 


 


Exclusions: 


Bleeding ulcer 


Zollinger-Ellison syndrome, a concurrent malignant disease, any uncontrolled significant disease or a history of vagotomy or gastrectomy 


Evidence of current drug or alcohol abuse 


Use of any other anti-ulcer medication or anticoagulant drug during the trial period, use of any investigational drug during the past 4 


weeks 


Pregnancy or lactation 


Use of concomitant medication allowed with  the exception of PPIs, H2-receptor antagonists, mucosa protectives, prokinetics or antacids 


Study arm with 
dose and duration 


of treatment 


Lansoprazole 30 mg  once daily  for 4 to 8 weeks dependent on healing (n = 68) 


 


Ranitidine 300 mg twice daily for 4 to 8 weeks dependent on healing (n = 65) 


Outcomes 
measures and 


effect sizes 


Endoscopically confirmed healing rates after 4  weeks in grade 3 patients: 


Lansoprazole: 6/11 (55% ) 


Ranitidine:  2/16 (13%) 
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Endoscopically confirmed cumulative healing rates after 8  weeks in grade 3 patients: 


Lansoprazole: 10/11 (91%) 


Ranitidine: 7/16 (44%) 


Adverse events Adverse events were reported by 50% (34/68) of the lanoprazole group and  to 46% (30/65) of patients in the ranitidine group 


 


20% of the adverse events in the lansoprazole group and 27% of the events in the ranitidine group were considered to be treatment 
related 


 


Most frequently reported events: 


Lansoprazole: headache, diarrhoea, common cold, influenza 


Ranitidine: sore throat 


(no significant differences between the treatments) 


Source of funding Financial support from Janssen Cilag, and Hoechst Marion Roussel. 


Statistical analysis provided by Janssen Cilag 


Comments Evidence limitations: 


Concealment of allocation was not described 


There were significantly more smokers randomised to the ranitidine group than lansoprazole  


Unclear if outcome assessment was blinded 
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Study Investigators.  Aliment Pharmacol Ther 2000; 14(10):1249-1258. 


Study type  Double-blind RCT 


Number and 
characteristics of 


patients 


1960 randomised: 


Esomeprazole 20 mg (n = 656) 
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resolution as compared with omeprazole in reflux oesophagitis patients: a randomized controlled trial. The Esomeprazole 


Study Investigators.  Aliment Pharmacol Ther 2000; 14(10):1249-1258. 


Esomeprazole 40 mg (n = 654) 


Omeprazole 20 mg (n = 650) 


 


Esomeprazole 20 mg: 


596/656 completed (91%) 


Not completed = 60 


Adverse event 18 


Lost to follow up 21 


Other 21 


 


Esomeprazole 40 mg: 


606/654 completed (93%) 


Not completed = 48 


Adverse event 13 


Lost to follow up 20 


Other 15 


 


Omeprazole 20 mg: 


599/650 completed (92%)  


Not completed = 51 


Adverse event 13 


Lost to follow up 13 


Other 55 


 


Esomeprazole 20 mg (n = 656): Esomeprazole 40 mg (n = 654): Omeprazole 20 mg (n = 650): 


Male: 391 (59.6%) Male: 384 (58.7%) Male: 399 (61.4%) 
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Female: 265 (40.4%) Female: 270 (41.3%) Female: 251 (38.6%) 


Mean age (± sd): 45.3 (13.3) Mean age (± sd): 44.8 (13.0) Mean age (± sd): 46.5 (13.5) 


< 65 years: 587 (89.5%) < 65 years: 597 (91.3%) < 65 years: 574 (88.3%) 


Severity of oesophagitis: Severity of oesophagitis: Severity of oesophagitis: 


Grade A: 217 (33.1%) Grade A: 235 (35.9%) Grade A: 203 (31.2%) 


Grade B: 274 (41.8%) Grade B: 253 (38.7%) Grade B: 265 (40.8%) 


Grade C: 119 (18.1%) Grade C: 119 (18.2%) Grade C: 137 (21.1%) 


Grade D: 46 (7.0%) Grade D: 47 (7.2%) Grade D: 45 (6.9%) 


GERD history GERD history GERD history 


Unknown: 0 (0%) Unknown: 1 (0.2%) Unknown: 0 (0%) 


< 1 year: 30 (4.6%) < 1 year: 32 (4.9%) < 1 year: 39 (6.0%) 


1-5 year: 317 (48.3%) 1-5 year: 316 (48.3%) 1-5 year: 300 (46.2%) 


> 5 years: 309 (47.1%) > 5 years: 305 (46.6%) > 5 years: 311 (47.8%) 


Heartburn Heartburn Heartburn 


None: 20 (3.0%) None: 14 (2.1%) None: 17 (2.6%) 


Mild: 60 (9.1%) Mild: 71 (10.9%) Mild: 69 (10.6%) 


Moderate: 309 (47.1%) Moderate: 282 (43.1%) Moderate: 296 (45.5%) 
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Severe: 267 (40.7%) Severe: 286 (43.7%) Severe: 268 (41.2%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Endoscopy confirmed erosive oesophagitis (Los Angeles Grade A to D) 


 


 


Exclusion: 


Participants testing positive for H.pylori infection. 


Participants with any bleeding disorder or signs of gastrointestinal bleeding within 3 days of randomisation 


History of gastric or oesophageal surgery 


Participants with evidence of Zollinger-Ellison syndrome, primary motility disorders, oesophageal stricture, Barrett's oesophagitis, 
evidence of upper GI malignancy, severe concomitant disease 


Participants who were pregnant or lactating 


Concomitant medications leading to exclusion: PPI therapy within 28 days of the baseline visit, or H2-receptor antagonist on a daily 
basis during the 2 weeks before baseline, participants taking NSAIDs or other concomitant medication that might affect the interpretation 
or the treatment outcome (e.g. diazepam, quinidine, Dilantin, warfarin, anticholinergics, prostaglandin analogues, sucralfate.  Participants 


with a known sensitivity to omeprazole or aluminium/magnesium hydroxide 


 


Rescue medication permitted: aluminium/magnesium hydroxide antacid 


Study arm with 
dose and duration 


of treatment 


Esomeprazole 20 mg once daily for  4 to 8 weeks dependent on healing (n = 656) 


 


Esomeprazole 40 mg once daily for 4 or 8 weeks dependent on healing (n = 654) 


 


Omeprazole 20 mg once daily for 4 or 8 weeks dependent on healing (n = 650) 


Outcomes 
measures and 


effect sizes 


Endoscopy-confirmed healing rates after 8 weeks (data from participants considered to be healed after 4 weeks was carried forward):  
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Data reported for grades C and D combined, estimated from Figure 2: 


Esomeprazole 20 mg: 75% (124/165) 


Esomeprazole 40 mg: 82% (136/166) 


Omeprazole 20 mg: 73% (133/182) 


 


esomeprazole 40 mg vs. omeprazole, p < 0.05 


 


Secondary outcome: 


Resolution of heartburn 


Adverse events No serious drug-related adverse events reported 


 


Proportions of patients discontinuing due to adverse events were: 


Esomeprazole 40 mg: 2% 


Esomeprazole 20 mg: 2.6% 


Omeprazole 20 mg: 2% 


 


One fatality:  an MI in the esomeprazole 20 mg group 


 


GI events occurred in 2 to 5% of patients across the groups 


Headache occurred in 7 to 8% of patients 


Respiratory infection occurred in 4 to 5% 


Source of funding Not stated but 4 study authors are employees of Astra Zeneca LP 


Comments Method of randomisation was not described but concealment of treatment allocation was. 


Blinding of outcome assessment was not described 
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Koop H, Schepp W, Dammann HG, Schneider A, Luhmann R, Classen M. Comparative trial of pantoprazole and ranitidine in the 
treatment of reflux esophagitis.  Results of a German multicenter study.   


 J Clin Gastroenterol 1995; 20(3):192-195 


Study type  Double-blind, double-dummy RCT 


Number and 
characteristics of 


patients 


249 participants enrolled 


Pantoprazole 166 


 


 


Ranitidin
e 83 


 


 


 


Ranitidine 83Pantoprazole (n = 166): Ranitidine (n = 83): 


Male: 69% Male: 66% 


Median age: 53 Median age: 53 


Smokers: 20% Smokers: 23% 


Alcohol drinkers: 11% Alcohol drinkers: 14% 


Oesophagitis grade: Oesophagitis grade: 


Grade 2: 80% Grade 2: 81% 


Grade 3: 20% Grade 3: 19% 


Symptoms: Symptoms: 


Heartburn: 97% Heartburn: 98% 


Acid eructation: 92% Acid eructation: 92% 


Pain on swallowing: 55% Pain on swallowing: 60% 


Inclusion & 
exclusion criteria 


Inclusion: 


Acute reflux oesophagitis grade 2 or 3 (Savary Miller classification) and at least one of the following: heartburn, acid eruc tation, and/or 
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Koop H, Schepp W, Dammann HG, Schneider A, Luhmann R, Classen M. Comparative trial of pantoprazole and ranitidine in the 
treatment of reflux esophagitis.  Results of a German multicenter study.   


 J Clin Gastroenterol 1995; 20(3):192-195 


pain on swallowing 


 


Exclusion: 


Concomitant peptic ulcer or ulcer complications, gastrinoma, reflux oesophagitis grade 1 or grade 4 including Barrett's oesophagitis and 


strictures 


Previous surgery of the oesophagus or gastrointestinal tract 


Pregnant or lactating females 


Women of childbearing age without reliable contraception 


Intake of PPIs within 30 days of trial entry, and simultaneous intake of drugs whose absorption was pH dependent (e.g. ketoconazole), 
or than can potentially interact with substituted benzimidazoles (e.g. oral coagulants, phenytoin) 


Concomitant severe cardiovascular or respiratory diseases, or other severe disorders 


Clinically relevant abnormal laboratory values, and participants not expected to comply with the study protocol (e.g. alcohol or drug 
abusers) 


 


Permitted concomitant medication: antacids (use to be recorded in patient diaries) 


Study arm with 
dose and duration 


of treatment 


Pantoprazole 40 mg once daily for 4 or 8 weeks dependent on healing (n = 166) 


 


Ranitidine 150 mg twice daily for 4 or 8 weeks dependent on healing (n = 83) 


Outcomes 
measures and 


effect sizes 


4-week data reported for stratified outcome: 


Grade 3 healing rates  


Per protcol population: 


Pantoprazole 17/30 (56%) 


Ranitidine 9/14 (63%) 


 


Symptom relief also reported as an outcome but not for subgroups 


Adverse events Adverse events were reported in 17/166 (10%) pantoprazole patients and 9/83 (11%) ranitidine patients 
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 J Clin Gastroenterol 1995; 20(3):192-195 


Most frequent events were: 


pantoprazole: skin rash (n = 2) and abdominal pain (n = 2)  


ranitidine: diarrhoea (n = 3) and headache (n = 2) 


 


Discontinuations:  


Pantoprazole 4: increased sweating, abdominal pain, dizziness, nausea) 


Ranitidine 1: nausea 


Source of funding Supported by a grant from Byk Gulden Pharmaceuticals, Konstanz, Germany 


Comments Data were reported for the per protocol population only 


The method of randomisation and concealment of treatment allocation were not described 


Blinding of outcome assessment was not described 
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Kovacs TO, Wilcox CM, DeVault K, Miska D, Bochenek W. Comparison of the efficacy of pantoprazole vs  nizatidine in the 
treatment of erosive oesophagitis: a randomized, active-controlled, double-blind study.  Aliment Pharmacol Ther 2002; 


16(12):2043-2052 


Study type  Double-blind, double dummy RCT 


Number and 
characteristics of 


patients 


 


Data are not reported for the ITT population (all patients who received the study drug) but the article states that there were no significant 
difference between ITT and per protocol populations 


 


221 patients (per protocol population): 


Pantoprazole 20 mg (n = 73) 


Pantoprazole 40 mg (n = 76) 


Nizatidine (n = 72) 


 


Completers (n = 214): 
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16(12):2043-2052 


Pantoprazole 20 mg (n = 73; 100% 


Pantoprazole 40 mg (n = 72; 95%) 


Nizatidine (n = 69; 96%) 


 


Pantoprazole 20 mg (n = 73): Pantoprazole 40 mg (n = 76) Nizatidine 150 mg bd (n = 72): 


Mean age ± s.d.: 47.8 ± 12.9 Mean age ± s.d.: 49.4 ± 13.8 Mean age ± s.d.: 50.1 ± 13.4 


Male: 53 (72.6%) Male: 52 (68.4%) Male: 50 (69.4%) 


Female: 20 (27.4%) Female: 24 (31.6%) Female: 22 (30.6%) 


Ethnic origin: Ethnic origin: Ethnic origin: 


Black: 6 (8.2%) Black: 5 (6.6%) Black: 2 (2.8%) 


Hispanic: 6 (6.8%) Hispanic: 4 (5.3%) Hispanic: 2 (2.8%) 


White: 68 (84.9%) White: 67 (88.2%) White: 68 (94.4%) 


Baseline EE severity: Baseline EE severity: Baseline EE severity: 


Grade 2: 45 (61.6%) Grade 2: 46 (60.5%) Grade 2: 50 (69.4%) 


Grade 3: 22 (30.1%) Grade 3: 22 (28.9%) Grade 3: 16 (22.2%) 


Grade 4: 6 (8.2%) Grade 4: 8 (10.5%) Grade 4: 6 (8.3%) 


H pylori status (n = 72) H pylori status (n = 76) H pylori status (n = 71) 


Positive 15 (20.8%) Positive 12 (15.8%) Positive 11 (15.5%) 
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16(12):2043-2052 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Men and non-pregnant women aged at least 18 years 


Endoscopically confirmed erosive esophagitis of at least grade 2 (Hetzel Dent classification) and at least one symptom typical of reflux 
(night-time or day-time heartburn, or regurgitation) on at least 4  of the previous 7 days 


 


Exclusions: 


Patients with Barrett's esophagus > 3 cm in length and/or high grade dysplasia 


Peptic ulcers, oher upper gastrointestinal disorders including primary esophageal motility disorders, scleroderma, chronic use of 


glucocorticoids or NSAIDs other than daily low-dose aspirin 


Patients taking therapeutic doses of H2- receptor antagonists within 2 weeks of study entry and other PPIs within 1 month of entry.  
Patients who had previously failed treatment with another PPI or H2-receptor antagonist 


 


Permitted rescue medication: Aluminium/magnesium hydroxide antacid 


Study arm with 
dose and duration 


of treatment 


Pantoprazole 20 mg once daily for 8 weeks (n = 73) 


 


Pantoprazole 40 mg once daily for 8 weeks (n = 76) 


 


Nizatidine 150 mg twice daily for 8 weeks (n = 72) 


Outcomes 
measures and 


effect sizes 


Primary outcome: Endoscopy confirmed healing 


 


Data reported for severe EE (Hetzel Dent grade 3 or 4) 


 


4 weeks: 8 weeks: 


Pantoprazole 20 mg: 9/28 (32%, p = 0.029 vs nizatidine) Pantoprazole 20 mg: 15/28 (54%, p < 0.01 vs nizatidine) 


Pantoprazole 40 mg: 11/30  (37%, p < 0.01 vs nizatidine) Pantoprazole 40 mg: 16/27  (59%, p < 0.01 vs nizatidine) 


Nizatidine: 1/22 (4.5%) Nizatidine: 2/21 (10%) 
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Secondary outcome: Time to persistent absence of symptoms: not reported for severe subgroup 


Adverse events No significant differences between treatment groups:  


Headache and diarrhoea most frequent (incidence over 10%) 


 


Serious Aes in 4 patients: one patient receiving pantoprazole 20 mg hospitalised for depression, one patient receiving 40 mg 
pantoprazole stopped due to a skin rash (probably drug related).  One nizatidine-treated patient was withdrawn due to abdominal 


cramping (possibly drug related) and a second was hospitalised for abdominal pain, nausea and vomiting (all probably drug related). 


 


Headache: 9.9% esomeprazole vs 6.3% omeprazole 


Gastritis: 5.3% vs 3.1% 


Respiratory infection: 4.6% vs 4.3% 


Diarrhoea: 4.6% vs 4.8% 


Source of funding Supported by a grant from Wyeth-Ayerst Research 


Comments Evidence limitations: 


Method of randomisation and concealment of treatment allocation not described 


Unclear if outcome assessment blinded 
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Lightdale CJ, Schmitt C, Hwang C, Hamelin B.     A multicenter, randomized, double-blind, 8-week comparative trial of low-dose 
esomeprazole (20 mg) and standard-dose omeprazole (20 mg) in patients with erosive esophagitis.   Dig Dis Sci 2006; 
51(5):852-857 


Study type  Double-blind RCT 


Number and 
characteristics of 


1176 patient randomised: 
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51(5):852-857 


patients Evaluable population and completers (1106): 


Esomeprazole 20 mg: 588  


Omeprazole 20 mg: 588  


 


Reasons for withdrawal (70): 


Adverse event 18 


Loss to follow up 23 


Withdrawn consent 17 


Sponsor or investigator decision 12 
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Esomeprazole (n = 588): Omeprazole (n = 588): 


Male: 372 (63.3%) Male: 376 (63.9%) 


Mean age (SD): 44.7 (13.2) Mean age (SD): 45.3 (13.0) 


Ethnic origin: Ethnic origin: 


White: 537 (91.3%) White: 543 (92.3%) 


Black: 28 (4.8%) Black: 28 (4.8%) 


Other: 23 (3.9%) Other: 17 (2.9%) 


Severity of erosive oesophagitis: Severity of erosive oesophagitis: 


LA Grade A: 223 (37.9%) LA Grade A: 212 (36.1%) 


Grade B: 206 (35.0%) Grade B: 222 (37.8%) 


Grade C: 121 (20.6%) Grade C: 103 (17.5%) 


Grade D: 37 (6.3%) Grade D: 51 (8.7%) 


GERD history: GERD history: 


< 1 year: 32 (5.4%) < 1 year: 24 (4.1%) 


1-5 years: 260 (44.2%) 1-5 years: 253 (43.0%) 


> 5 years: 296 (50.3%) > 5 years: 311 (52.9%) 


H pylori status: H pylori status: 


Negative: 529 (90.0%) Negative: 529 (90.0%) 


Positive: 55 (9.4%) Positive: 56 (9.5%) 


Missing: 4 (0.7%) Missing: 3 (0.5%) 


Inclusion & 
exclusion criteria 


Inclusion: 


Patients aged 18 to 75 years with erosive esophagitis confirmed by EGD 


Men or non-pregnant, non-lactating women who were postmenopausal, surgically sterile or using an acceptable form of birth control.  


 


Exclusion: 
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A positive H.pylori serology test at screening 


Any bleeding disorder or signs of gastrointestinal bleeding at the time of the screening EGD 


A history of gastric or esophageal surgery, except for simple closure of perforated ulcer 


Current or historical evidence of Zollinger-Ellison syndrome, primary oesophageal motility disorders, esophageal stricture, or any serious 
medical condition including Barrett's oesophagus or known dysplasia in the oesophagus 


Use of a PPI in the 28 days before the baseline visit or a H2-receptor antagonis daily in the 2 weeks before the baseline EGD 


Study arm with 
dose and duration 


of treatment 


Esomeprazole 20 mg for  4 to 8 weeks dependent on healing (n = 588) 


 


Omeprazole 20 mg for  4 to 8 weeks dependent on healing (n = 588) 


Outcomes 
measures and 


effect sizes 


Endoscopy- confirmed cumulative healing rates after 8  weeks: Grade C patients: 


Esomeprazole: 78.5% (95/121) 


Omeprazole:  72.8% (75/103) 


 


Grade D patients: 


Esomeprazole: 73.0% (27/37) 


Omeprazole:  68.6% (35/51) 


 


 


Endoscopy-confirmed healing rates after 4  weeks not reported by individual grade  


 


Percentage of patients with resolution of heartburn not reported by individual grade 


Adverse events Adverse events reported in  44% of 585 esomeprazole-treated patients and 43% of 588 omeprazole-treated patients 


 


Treatment discontinuation due to adverse events occurred in 9 patients in the esomeprazole group and 10 patients in the omeprazole 
group.  The most common AE causing discontinuation was abdominal pain in 6 patients. 


 


Serious adverse events were reported in 7 patients (1 esomeprazole patient and 6 omeprazole-treated patients).  None were considered 
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to be treatment related 


 


Adverse events: 


Headache 9.9% esomeprazole 6.3% omeprazole 


Gastritis 5.3% vs 3.1% 


Respiratory infection 4.6% vs 4.3% 


Diarrhoea 4.6% vs 4.8% 


Abdominal pain 2.7% vs 3.7% 


Nausea 2.7% vs 3.9% 


Vomiting 2.1% vs 1.9% 


Source of funding Funding not stated but 2 authors are employees of Astra Zeneca and editorial assistance was supplied 


Comments Few evidence limitations: 


Unclear if outcome assessment was blinded 
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Mee AS, Rowley JL.  Rapid symptom relief in reflux oesophagitis: a comparison of lansoprazole and omeprazole.  Aliment 
Pharmacol Ther 1996; 10(5):757-763 


Study type  Double-blind RCT 


Number and 
characteristics of 


patients 


604 screened 


Exclusions: 


Barrett's esophagus 2% 


 


 


537 Evaluable: 


Lansoprazole 30mg 266 


Omeprazole 20 mg 271 
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Lansoprazole (n = 266): Omeprazole (n = 271): 


Male: 66% Male: 67% 


Median age: 53.4 Median age: 52.4 


Alcohol drinkers: 78% Alcohol drinkers: 77% 


Smokers: 28% (p < 0.05 vs omeprazole) Smokers: 19% 


Oesophagitis grade: Oesophagitis grade: 


Grade 1: 112 (40%) Grade 1: 109 (38%) 


Grade 2: 124 (44%) Grade 2: 126 (45%) 


Grade 3: 39 (14%) Grade 3: 43 (15%) 


Grade 4: 7 (2%) Grade 4: 5 (2%) 


Inclusion & 


exclusion criteria 


Inclusion: 


Participants aged 18 to 80 


Endoscopically proven reflux oesophagitis grades 1 to 4 (Savary Miller classification) and a recent history of at least mild heartburn 


 


Exclusions: 


Participants with Barrett's oesophagitis and/or oesophageal ulcer 


Participants with concomitant peptic ulcer or major co-existent disease 


Pregnant or lactating women 


Participants who had taken H2-receptor antagonist within 3 days of trial entry or a PPI within 7 days of trial entry. 


Participants were not permitted to take corticosteroids, phenytoin, anticoagulants, or NSAIDS during the study 


Study arm with 
dose and duration 


of treatment 


Lansoprazole 30 mg once daily before breakfast for 4 weeks or 8 weeks dependent on healing (n = 266) 


 


Omeprazole 20 mg once daily for 4 or 8 weeks dependent on healing (n = 271) 


Outcomes 
measures and 
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effect sizes 4-week data 


 


8-week data 


Per protocol population: Per protocol population: 


Healing rates in patients with initial baseline grade 3: Cumulative healing rates in patients with initial baseline grade 3: 


Lansoprazole: 15/33 (45%) Lansoprazole: 24/33 (73%) 


Omeprazole: 21/37 (57%) Omeprazole: 26/36 (72%) 


  


Healing rates in patients with initial baseline grade 4: Cumulative healing rates in patients with initial baseline grade 4: 


Lansoprazole: 3/7 (43%) Lansoprazole: 2/4 (50%) 


Omeprazole: 3/5 (60%) Omeprazole: 1/2 (50%) 


 


Patient and clinician assessment of symptoms also reported but not for subgroups 


Adverse events 51% of patients reported adverse events. 


 


Most frequently reported adverse events 


Headache 36 (12%) lansoprazole vs 33 (11%) omeprazole 


Diarrhoea 28 (9.4%) lansoprazole vs 24 (8%) omeprazole 


Nausea 13 (4.3%) lansoprazole vs 14 (4.7%) omeprazole 


 


2 incidences of serious adverse events not considered related to study treatment ( 1 esophageal cancer, vasovagal syncope and loose 
stools of unknown drug relationship) 


Source of funding Not stated but one of the authors is an employee of Lederle Laboratories, Gosport, Hampshire 


Comments n/a 
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Efficacy and tolerability of pantoprazole versus ranitidine in the treatment of reflux esophagitis and the influence of 
Helicobacter pylori infection on healing rate.  


Dis Esophagus 2002; 15(1):50-56. 


Study type  Double-blind, double-dummy RCT 


Number and 
characteristics of 


patients 


ITT: 256 participants 


Pantoprazole 40 mg od (128) 


Ranitidine 150 mg bd (128) 


 


Per protocol: 222 participants 


Pantoprazole 40 mg od (109) 


Ranitidine 150 mg bd (113) 


 


Protocol violations: P19/R15 


Drop outs: P2/R3 


Pantoprazole Ranitidine: 


Total ITT: 128  Total ITT: 128 


Total per protcol: 109 Total per protocol: 113 


Male/female: 80/48 Male/female: 88/40 


Median age/years: 46.5 (range 19-82) Median age/years: 47.0 (range 21-74) 


Median BMI (kg/m2): 26.5 (19.5-38.9) Median BMI (kg/m2): 26.4 (17.2-39.5) 


Smokers: 108 (84%) Smokers: 105 (82%) 


Alcohol consumers: 123 (96%) Alcohol consumers: 124 (97%) 


Oesophagitis diagnosis: Oesophagitis diagnosis: 


Grade 2: 104 (81%) Grade 2: 104 (81%) 


Grade 3: 24 (19%) Grade 3: 24 (19%) 


Symptoms: Symptoms: 


Acid regurgitation: 106 (83%) Acid regurgitation: 110 (86%) 
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Heartburn (123 (96%) Heartburn 120 (94%) 


Pain on swallowing 50 (39%) Pain on swallowing 50 (39%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Outpatients aged ≥ 18 years 


Endoscopically verified reflux oesophagitis; SM classification grade 2 or grade 3 


All participants had to have at least one symptom: acid eructation, heartburn or pain while swallowing 


 


Exclusions: 


Endoscopic evidence of peptic ulcer and ulcer complications 


Signs or symptoms suggesting gastrinoma, oesophageal strictures, previous oesophagus and/or gastrointestinal tract surgery except 
appendectomy, cholecystectomy and polypectomy, severe concurrent illnesses, intake of substituted benzimidazoles for 3 to 20 days 
before inclusion, treatment with supportive medication including antacids for the management of reflux oesophagitis during the study, 
chronic use  of steroidal or NSAIDS drugs, simultaneous intake of drugs whose absorption is pH dependent, concurrent use of any 


medication that could interact with any of the study drugs. 


Alcohol or drug abuse, pregnancy or breast-feeding periods. women of child-bearing potential not using any effective contraceptive 
method, clinically relevant deviations from the normal range in laboratory parameters, patients whose compliance with the trial protocol 


was doubtful, participants in any clinical trial up to 2 months before inclusion. 


 


Rescue medication: not permitted 


Study arm with 
dose and duration 


of treatment 


Pantoprazole 40 mg od for 4 or 8 weeks dependent on healing (n = 128) 


 


Ranitidine 150 mg twice daily for 4 or 8 weeks dependent on healing (n = 128) 


Outcomes 
measures and 


effect sizes 


Primary outcome: Rate of endoscopically verified healing after 4 weeks: 


Grade 3 patients (reviewers conservative estimate): 
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Pantoprazole 53% (13/24) 


Rani  14% (3/24) 


 


Rate of healing after 8 weeks (cumulative percentages reported): 


Grade 3 patients  


(Per protocol): 


Pant 82% (20/24) 


Rani 43% (10/24) 


 


(n.b. Actual numbers of grade 3 patients in the per protocol population not reported) 


 


Secondary outcome: proportion of patients with freedom from symptoms 


Adverse events Adverse events were reported by 13/128 (10%; 6 considered not related to treatment) patients in the pantoprazole group and by  17/128 
(13%; 5 considered not related to treatment) patients in the ranitidine group 


 


Most common adverse events: 


Pantoprazole: diarrhoea (2%) and somnolence (2%) 


ranitidine: headache (4%), diarrhoea (2%), dizziness (2%), increase in AST and ALT-levels (2%), pruritis (2%) 


 


1 patient in the pantoprazole group and 2 patients in the ranitidine group discontinued the study early 


Source of funding Byk Gulden Pharmaceuticals, Konstanz, Germany.  


Role of funder not stated 


Comments Rate of endoscopically verified healing after 4 weeks: 


Grade 3 patients  


(Reviewer's estimate: Percentages from ITT baseline characteristics applied to reported per protocol data): 


Pantoprazole 11/21  (53%) 
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Rani  3/21 (14%) 


 


n.b. percentage can't be related back to baseline because per protocol data reported for results and ITT data for baseline features.  
Estimated figures quoted. 


 


Rate of healing after 8 weeks (cumulative percentages reported): 


Grade 3 patients  


(Per protocol): 


Pant 17/21 (82%) 


Rani 9/21 (43%) 


(n.b. reviewer's estimate) 
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Study type  Double-blind RCT 


Number and 
characteristics of 


patients 


ITT (286, randomised 2:1): 


Pantoprazole 191 


Omeprazole 95 


 


30 protocol violations: 


Endoscopic exam more than three days before starting treatment: 3 


AEs not related to study meds 3 


Non-compliance 1 


Non attendance or attendance outside study schedule 23 
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Withdrawals: one patient in each group due to an adverse event 


 


Pantoprazole:  Omeprazole: 


Male: 133 (70%) Male: 66 (69%) 


Female: 58 (30) Female: 29 (31) 


Median age (range): 53 (19-89) Median age (range): 55 (21-81) 


Grade of reflux oesophagitis: Grade of reflux oesophagitis: 


Grade 2: 155 (81%) Grade 2: 73 (77%) 


Grade 3: 36 (19%) Grade 3: 22 (23%) 


  


No previous history of reflux oesophagitis 107 (56%) No previous history of reflux oesophagitis 52 (55%) 


Number of previous episodes of reflux oesophagitis Number of previous episodes of reflux oesophagitis 


1: 9 (5%) 1: 8 (9%) 


2 or more: 75 (39%) 2 or more: 34 (36%) 


Presence of principal symptoms: Presence of principal symptoms: 


Heartburn 186 (97%) Heartburn 95 (100%) 


Acid regurgitation 171 (90%) Acid regurgitation 91 (95%) 


Pain on swallowing 83 (43%) Pain on swallowing 47 (49%) 


  


Smokers: 51 (27%) Smokers: 21 (22%) 


Alcohol consumption: 32 (17%) Alcohol consumption: 21 (22%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Male or female, aged at least 18 years 


Reflux oesophagitis grade 2 or 3 (Savary Miller classification) and at least one of the following symptoms: acid regurgitation without 
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nausea, heartburn, or pain on swallowing 


 


Exclusions: 


Participants with peptic ulcer, reflux oesophagitis grade 1 or 4 


History of Zollinger Ellison syndrome, or participants who had had previous surgery of the oesophagus or gastrointestinal tract 


Concomitant treatment leading to exclusion: treatment with substituted benzimidazoles in the 30 days before trial entry, any drugs whose 
absorption was pH-dependent, or drugs which could interact with substituted benzimidazoles. 


Severe concomitant disease, pregnancy, lactation, lack of reliable contraception in women of child-bearing age, and clinically relevant 
deviations from the normal range in screening laboratory studies 


 


Rescue medication: not permitted 


Study arm with 
dose and duration 


of treatment 


Pantoprazole 40 mg once daily for 4 or 8 weeks dependent on healing (n = 191) 


 


Omeprazole 20 mg once daily for 4 or 8 weeks dependent on healing (n = 95) 


Outcomes 
measures and 


effect sizes 


Percentage rate of oesophageal healing after 4 weeks reported for the intention to treat population, grade 3-rated patients: 


 


Pantoprazole: 59% (21/36) 


Omeprazole: 53% (12/22) 


 


 


Improvement of symptoms: 


- Not reported separately by EE grade 


Adverse events 23/191 patients in the pantoprazole group (12%) and 8/95 patients in the omeprazole group (8%) reported adverse events. 


 


9 patients in the pantoprazole group and 3 patients in the omeprazole group experienced events considered to be treatment related 


Source of funding Not stated.  But one of the study authors is an  employee of Byk Gulden Pharmaceuticals 


Comments Concealment of treatment allocation not described 
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Unclear if outcome assessment blinded 
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Pace F, Annese V, Prada A, Zambelli A, Casalini S, Nardini P et al.  Rabeprazole is equivalent to omeprazole in the treatment of 
erosive gastro-oesophageal reflux disease. A randomised, double-blind, comparative study of rabeprazole and omeprazole 20 
mg in acute treatment of reflux oesophagitis, followed by a maintenance open-label, low-dose therapy with rabeprazole.   Dig 


Liver Dis 2005; 37(10):741-750 


Study type  Double-blind, double-dummy RCT 


Number and 
characteristics of 


patients 


Healing phase: 560 randomised 


Rabeprazole 20 mg once daily 283 


Omeprazole 20 mg once daily 277 


 


ITT population (not otherwise defined): 


Rabeprazole 20 mg once daily 271 


Omeprazole 20 mg once daily 271 


 


Safety population: 


Rabeprazole 20 mg once daily 277 


Omeprazole 20 mg once daily 272 


 


Per protocol population: 


Rabeprazole 20 mg once daily 233 


Omeprazole 20 mg once daily 237 


 


 


513 participants completed 


47 discontinued (Rabeprazole/omeprazole): 


Lost to follow up 9 (7/2) 


Consent withdrawn 24 (12/12) 
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mg in acute treatment of reflux oesophagitis, followed by a maintenance open-label, low-dose therapy with rabeprazole.   Dig 


Liver Dis 2005; 37(10):741-750 


Adverse events 11 (5/6) 


Not valid data/other 3 (1/2) 


 


Rabeprazole (n = 277): Omeprazole (n = 272): 


Male: 190 (68.6%) Male: 184 (67.7%) 


Female: 87 (31.4%) Female: 88 (32.3%) 


Mean age (±SD): 47.7 (±14.2) Mean age (±SD): 47.1 (±14.9) 


Mean BMI kg/m2, (±SD): 26.2 (±3.6) Mean BMI kg/m2, (±SD): 26.6 (±3.8) 


Mean duration of symptoms/ months, (±SD): 51.5 (±59.0) Mean duration of symptoms/months, (±SD): 56.6 (±67.2) 


Participants with a first episode of oesophagitis: 186 (67.2%) Participants with a first episode of oesophagitis: 200 (73.5%) 


  


Oesophagitis grade: Oesophagitis grade: 


Grade 0: 3 (1.1%) Grade 0: 3 (1.1%) 


Grade 1: 188 (67.9%) Grade 1: 192 (70.6%) 


Grade 2: 71 (25.6%) Grade 2: 62 (22.8%) 


Grade 3: 15 (5.4%) Grade 3: 15 (5.5%) 


  


Regurgitation: 231 (83.4%) Regurgitation: 219 (80.5%) 


Heartburn: Heartburn: 


Daytime:  272 (98.2%) Daytime:  265 (97.4%) 


Night time: 206 (74.4%) Night time: 205 (75.4%) 


Epigastric pain: 196 (70.8%) Epigastric pain: 190 (69.9%) 
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erosive gastro-oesophageal reflux disease. A randomised, double-blind, comparative study of rabeprazole and omeprazole 20 
mg in acute treatment of reflux oesophagitis, followed by a maintenance open-label, low-dose therapy with rabeprazole.   Dig 


Liver Dis 2005; 37(10):741-750 


Inclusion & 
exclusion criteria 


Inclusion: 


Male or female outpatients aged at least 18 years 


Presence of esophagitis grades 1 to 3 (Savary Miller classificatin) 


Minimum heartburn score 2 (Intensity of symptoms scores: 0 = absent, 1 = mild, 2 = moderate [annoying but not interfering with usual 
activities or sleep, 3 = severe) 


A history of at least 3 months of oesophagitis-like symptoms and heartburn for ast least 3 days in each of the two weeks before study 
entry 


 


Exclusion: 


Oesophagitis of infectious origin or caused by exogenous acid or alkaline substances 


Grade 4 oesophagitis  


Zollinger-Ellison syndrome 


Presence of active gastroduodenal ulcer or previous oesophageal, gastric or biliary surgery (including vagotomy) 


Primary oesophageal motility disorders 


Recent treatment with PPIs, and previous (in two weeks before study entry) or concomitant therapy with H2-receptor antagonists, 
prokinetic agents, anticholinergics or mucosal protective agents 


Pregnant or breast-feeding female 


Severe liver or renal disease, end-stage heart or lung disease, cancer or HIV infection 


Daily use of NSAIDs, alcoholism or drug abuse 


Permitted rescue medication: Aluminium/magnesium hydroxide antacid 


Study arm with 
dose and duration 


of treatment 


Rabeprazole 20mg once daily for 4 or 8 weeks dependent on healing (n = 277) 


 


Omeprazole 20 mg once daily for 4 or 8 weeks dependent on healing (n = 272) 


Outcomes 
measures and 


effect sizes 


Endoscopic healing rates after 4 to 8 weeks: 


Grade 3: 


Rabeprazole 91.7% (estimated 14/15*) 


Omeprazole 86.7% (estimated 13/15*) 
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Liver Dis 2005; 37(10):741-750 


 


Other outcomes: 


Time to onset of relief of heartburn 


Time to complete relief of heartburn  


Not reported by severity of initial oesophagitis grade 


 


* rates estimated from baseline safety population subgroups.  Actual subgroup totals for the per protocol population not reported. 


Adverse events 2% of patients withdrew from the study due to adverse events during the double-blind healing phase 


 


Most frequent adverse events were recorded for the GI system 


 


Headache occurred significantly more frequently in the in the omeprazole group compared with rabeprazole: 4.8% (13/17) vs 1.4% 
(4/17), p = 0.0241 


 


In the uncontrolled maintenance phase (rabeprazole for 48 weeks (n= 425): 


 


Severe adverse effects occurred in 12 patients 


Adverse effects with an incidence ≥ 1: 


Flu 1.8% 


Fever 1% 


Hypertension 1% 


Headache 1.8% 


Dyspepsia 1.2% 


Diarrhoea 1.2% 


Sciatalga 1.4% 


Abdominal pain 1.2% 
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erosive gastro-oesophageal reflux disease. A randomised, double-blind, comparative study of rabeprazole and omeprazole 20 
mg in acute treatment of reflux oesophagitis, followed by a maintenance open-label, low-dose therapy with rabeprazole.   Dig 


Liver Dis 2005; 37(10):741-750 


Source of funding Funded by Janssen Cilag.   


Two of the study authors were employees of Janssen Cilag 


Comments Baseline characteristics listed for the 'safety' population but outcome data on healing rates for subgroups only reported as percentages 
of the per protocol population  


 


Concealment of treatment allocation was not described 


The outcome 'endoscopic healing' was not further defined.  Other trials have defined healing in terms of absence of esophageal erosions 
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Study type  Double blind RCT 


Number and 
characteristics of 


patients 


603 patients randomised: 


Pantoprazole 10 mg (n = 174) - protocol-excluded dose 


Pantoprazole 20 mg (n = 174) 


Pantoprazole 40 mg (n = 173) 


Placebo (n = 82) 


 


Discontinuations (n = 65): 


Adverse events 21 (placebo vs pantoprazole, p < 0.006) 


Failure to return 21 


Unsatisfactory response 11 (placebo vs pantoprazole, p < 0.006) 


 


Pantoprazole 10 mg (n = 
174): 


Pantoprazole 20 mg (n = 
174): 


Pantoprazole 40 mg (n = 
173): 


Placebo (n = 82): 


Mean age ± s.d. (range): 49.6 ± 
13.9 (23-80) 


Mean age ± s.d. (range): 48.7 ± 
12.4 (18 - 78) 


Mean age ± s.d. (range): 49.3 ± 
13.6 (24-80) 


Mean age ± s.d. (range): 48.3 ± 
14.0 (25-82) 
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Male: 111 (63.8%) Male: 115 (66.1%) Male: 121 (69.9%) Male: 53 (64.6%) 


Female: 63 (36.2%) Female: 59 (33.9%) Female: 52 (30.1%) Female: 29 (35.4%) 


Ethnic origin: Ethnic origin: Ethnic origin: Ethnic origin: 


White: 151 (86.8%) White: 156 (86.7%) White: 150 (86.7%) White: 67 (81.7%) 


Black: 10 (5.7%) Black: 10 (5.7%) Black: 8 (4.6%) Black: 11 (13.4%) 


Hispanic: 13 (7.5%) Asian: 1 (0.6%) Asian: 0 Asian: 1 (1.2%) 


Other: 0 (1.7%) Hispanic: 6 (3.4%) Hispanic: 12 (6.9%) Hispanic: 2 (2.4%) 


 Other: 1 (0.6%) Other: 23 (1.7%) Other: 1 (1.2%) 


Baseline EE severity: Baseline EE severity: Baseline EE severity: Baseline EE severity: 


 Grade 1: 1 (0.6%) Grade 1: 0 Grade 1: 0 


Grade 2: 114 (65.5%) Grade 2: 108 (62.1%) Grade 2: 113 (65.3%) Grade 2: 54 (65.9%) 


Grade 3: 43 (24.7%) Grade 3: 52 (29.9%) Grade 3: 48 (27.7%) Grade 3: 23 (28.0%) 


Grade 4: 17 (9.8%) Grade 4: 13 (7.5%) Grade 4: 12 (6.9%) Grade 4: 5 (6.1%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Men and non-pregnant women aged at least 18 years 


Endoscopically confirmed erosive esophagitis of at least grade 2 (Hetzel Dent classification) and at least one symptom typical of reflux 
(night-time or day-time heartburn, or regurgitation) 


 


Exclusions: 


Patients with Barrett's oesophagus ≥ 3 cm in length, high-grade dysplasia, peptic ulcers, gastroparesis, or previous gastric or 
esophageal surgery 


Use of promotility agents, H2-receptor antagonists within 2 weeks, or other PPIs within 1 month of study entry 


 


Permitted rescue medication: Aluminium/magnesium hydroxide antacid 


Study arm with Pantoprazole 10 mg once daily for 8 weeks (n = 174) 
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dose and duration 


of treatment 
 


Pantoprazole 20 mg once daily for 8 weeks (n = 174) 


 


Pantoprazole 40 mg once daily for 8 weeks (n = 173) 


 


Placebo dose once daily for 8 weeks      (n = 82) 


Outcomes 
measures and 


effect sizes 


Primary outcome - endoscopy-confirmed healing: 


 


Week 4 endoscopy-confirmed healing (grades 3 and 4 
combined): 


Week 8 endoscopy-confirmed healing (grades 3 and 4 
combined): 


Pantoprazole 10 mg: 21.4% (13/60), p = 0.031 vs placebo Pantoprazole 10 mg: 38% (23/60), p = 0.031 vs placebo 


Pantoprazole 20 mg: 34.5% (22/65), p < 0.001 vs placebo Pantoprazole 20 mg: 69% (45/65), p < 0.001 vs placebo 


Pantoprazole 40 mg: 54.8% (33/60), p < 0.001 vs placebo, p < 


0.05 vs pantoprazole 20 mg 


Pantoprazole 40 mg: 85.7% (51/60), p < 0.001 vs placebo, p < 


0.05 vs pantoprazole 20 mg 


Placebo: 2.4% (1/28) Placebo: 5.9% (2/28) 


 


Secondary outcome: proportions of patients with complete relief of symptoms 


 


Adverse events Most frequent adverse events: 


Headache: 


Placebo: 12% 


Pantoprazole 10 mg: 8% 


Pantoprazole 20 mg: 12% 


Pantoprazole 40 mg: 7% 


 


Drug-related rash in 2 pantoprazole-treated patients 


Source of funding Wyeth-Ayerst research 
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Comments Evidence limitations: 


Method of randomisation and concealment of treatment allocation not described 


Unclear if outcome assessment blinded 
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Study type  Double blind RCT 


Number and 
characteristics of 


patients 


2425 patients: 


Esomeprazole 40 mg (n = 1216) 


Omeprazole 20 mg (n = 1209) 


 


Completers: 


Esomeprazole 1161 


Omeprazole 1155 


 


Withdrawals 55/54 (Esomeprazole/omeprazole):  


Adverse event 11/13 


Investigator-initiated decision 13/12 


Lost to follow up 13/12 


Consent withdrawn 17/14 


Lack of therapeutic response 1/3 


 


Esomeprazole (n = 1216): Omeprazole (n = 1209): 


Male: 722 (59.4%) Male: 760 (62.9%) 


Aged < 65 years: 1108 (91.1%) Aged < 65 years: 1088 (90.0%) 


Caucasian: 1134 (93.3%) Caucasian: 1133 (93.7%) 


Positive test for H pylori: 90 (7.4%) Positive test for H pylori: 96 (7.9%) 
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Severity of EE (Los Angeles Classification): Severity of EE (Los Angeles Classification): 


Grade A: 427 (35.1%) Grade A: 386 (31.9%) 


Grade B: 470 (38.7%) Grade B: 502 (41.5%) 


Grade C: 257 (21.1%) Grade C: 240 (19.9%) 


Grade D: 60 (4.9%) Grade D: 80 (6.6%) 


  


History of GERD: History of GERD: 


< 1 year: 74 (6.1%) < 1 year: 82 (6.8%) 


1-5 years: 537 (44.2%) 1-5 years: 482 (39.9%) 


> 5 years: 605 (49.8%) > 5 years: 645 (53.3%) 


  


Heartburn: Heartburn: 


None: 18 (1.5%) None: 23 (1.9%) 


Mild: 121 (10%) Mild: 126 (10.4%) 


Moderate: 587 (48.3%) Moderate: 597 (49.4%) 


Severe: 490 (40.3%) Severe: 460 (38.0%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Male and female patients aged 18 to 75, with EE confirmed by EGD and graded according to the Los Angeles Classification.  Female 
patients were required to be non-pregnant, non-lactating, postmenopausal, surgically sterile or using an acceptable form of birth control 


 


Exclusions: 


Patients who tested positive for H.pylori during screening 


Patients with any bleeding disorder or signs of gastrointestinal bleeding during the baseline EGD 
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Patients with a history of gastric or oesophageal surgery 


Current or historical evidence of Zollinger Ellison syndrome, primary esophageal motility disorders, esophageal stricture, endoscopic 
Barrett's esophagus or significant dysplastic changes in the esophagus, duodenal or gastric ulcer, inflammatory bowel disease, upper 


gastrointestinal malignancy, unstable diabetes mellitus or other severe concomitant disease 


Concomitant medication leading to exclusion: treatment with a PPI 28 days before baseline, daily therapy with an H2 receptor 
antagonist.  Concomitant use of anticholinergics, antineoplastic agents, diazepam, diphenylhydantoins, H2-RAs, NSAIDS, promotility 
drugs, prostaglandin analogs, quinidine, salicylates (except low-dose prophylactic antithrombotic therapy, steroids, sucralfate, and 


warfarin. 


 


Permitted rescue medication: Aluminium/magnesium hydroxide antacid 


Study arm with 
dose and duration 


of treatment 


Esomeprazole 40 mg once daily for 8 weeks (n = 1216) 


 


Omeprazole 20 mg once daily for 8 weeks (n = 1209) 


Outcomes 
measures and 


effect sizes 


Endoscopy-confirmed healing at 4 weeks (ITT population), percentage (n/n): 


Initial baseline Grade C: 


Esomeprazole: 70.6% (181/257) 


Omeprazole: 51.8% (124/240) 


 


Initial baselineGrade D: 


Esomeprazole: 56.5% (34/60) 


Omeprazole: 34.1% (28/80) 


 


Healing at week 8: 


Initial baseline Grade C: 


Esomeprazole: 85.9% (221/257) 


Omeprazole: 69.4% (167/240) 


 


Initial baseline Grade D: 


Esomeprazole: 78.9% (47/60) 
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Omeprazole: 62.3% (50/80) 


 


In all comparisons, p = 0.001 for esomeprazole vs omeprazole 


 


Secondary outcome: complete resolution of heartburn 


Adverse events At least one adverse event reported in 32.2% of esomeprazole-treated patients vs. 34.3% of omeprazole patients 


15.3% and 15.1% of patients in the esomeprazole and omeprazole groups, respectively, had an adverse event considered to be 
treatment related 


 


Adverse events (esomeprazole/omeprazole) 


Headache: 75 (6.2%)/70 (5.8%) 


Diarrhoea: 47 (3.9%)/56 (4.7%) 


Nausea: 36 (3.0%)/36 (3.0%) 


Abdominal pain: 31 (2.6%)/32 (2.7%) 


Source of funding Supported by a grant from Astra Zeneca 


Comments Evidence limitations: 


Unclear if outcome assessment blinded 
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 Aliment Pharmacol Ther 1995; 9(1):25-31 


Study type  Double-blind, double-dummy 


RCT 


Number and 
characteristics of 


patients 


247 participants enrolled.  5 excluded from evaluable population:   


Lansoprazole 4 


Ranitidine 1 
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 Aliment Pharmacol Ther 1995; 9(1):25-31 


Violation of admissions criteria in 2, receiving less than 14 days trial medication in 2 and absence of follow-up endoscopy in 1 


 


242 evaluable patients: 


Lansoprazole (n = 115) 


Ranitidine (n = 127) 


 


Lansoprazole (n = 115): Ranitidine (n = 127) 


Male: 72 (62.6%) Male: 79 (62.2%) 


Female: 43 (37.4%) Female: 48 (37.8%) 


  


Ethnic origin: Ethnic origin: 


Caucasian: 111 (96.5%) Caucasian: 118 (92.9%) 


Hispanic: 1 (0.9%) Hispanic: 5 (3.9%) 


Black: 2: (1.7%) Black: 2: (1.6%) 


Other: 1 (0.9%) Other: 2 (1.6%) 


  


Oesophagitis grade: Oesophagitis grade: 


Grade 2: 52 (45%) Grade 2: 56 (44%) 


Grade 3: 55 (48%) Grade 3: 61  (48%) 


Grade 4: 8 (7%) Grade 4: 10 (8%) 


  


Tobacco Users: Tobacco Users: 


Non-users and ex-users: 81 (70%) Non-users and ex-users: 97 (76.4%) 


Users: 34 (30%) Users: 30 (23.6%) 
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 Aliment Pharmacol Ther 1995; 9(1):25-31 


Alcohol drinkers:  64 (56%) Alcohol drinkers:  67 (52.7%) 


  


Caffeine drinkers: 91 (79%) Caffeine drinkers: 104 (81.9%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Erosive oesophagitis of at least grade 2 


 


Exclusion criteria: 


Not stated 


 


Rescue medication permitted: Gelusil 


Study arm with 
dose and duration 


of treatment 


Lansoprazole 30 mg once daily for 8 weeks (n = 115) 


 


Ranitidine 150 mg twice daily for 8 weeks (n = 127) 


Outcomes 
measures and 


effect sizes 


8-week data: 


Healing rate for patients with initial baseline grades 3 and 4 combined: 


Lansoprazole: 76.8% (48/63) 


Ranitidine 64.2% (46/71) 


 


Patient-recorded relief of symptoms was also an outcome but not reported for subgroups  


Adverse events Adverse events considered to be possibly or probably related to the study medication occurred in 10.9% of lansoprazole-treated patients 
and 7% of ranitidine-treated patients. 


 


Most frequent events were headache (2.5% vs. 1.6%) and diarrhoea (3.4% vs. 1.6%) 
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 Aliment Pharmacol Ther 1995; 9(1):25-31 


Two severe events with lansoprazole: 1 patient with abnormal liver function tests, and one patient with diarrhoea 


 


1 severe event with ranitidine: severe allergic reaction to medication 


 


12 premature withdrawals due to AEs: 


Lansoprazole: 7 (3 treatment-related) 


Ranitidine: 5 (1 treatment related) 


Source of funding Not stated but two of the authors are employees of TAP Pharmaceuticals Inc 


Comments Data reported for all evaluable patients 


The method of randomisation and concealment of treatment allocation were not described 


Blinding of outcome assessment was not described 
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Study type  Double-blind 


RCT 


Number and 
characteristics of 


patients 


1148 randomised: 


Esomeprazole 40 mg (576) 


Omeprazole 20 mg (572) 


 


1079 participants (94%) completed. 


Withdrawals: 


AE 26 


Sponsor or investigator decision 20 


Withdrawn consent 12 
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Loss to follow up 11 


 


Esomeprazole (n = 576): Omeprazole (n = 572): 


Male: 346 (60.1%) Male: 335 (58.6%) 


Mean age (SD): 47.1 (13.3) Mean age (SD): 46.2 (13.6) 


Ethnic origin: Ethnic origin: 


White: 539 (93.6) White: 542 (94.8) 


Black: 25 (4.3%) Black: 23 (4.0%) 


Other: 12 (2.1%) Other: 7 (1.2%) 


LA classification: LA classification: 


Grade A: 187 (32.5%) Grade A: 189 (33.0%) 


Grade B: 200 (34.7%) Grade B: 214 (37.4%) 


Grade C: 144 (25.0) Grade C: 126 (22.0) 


Grade D: 45 (7.8%) Grade D: 43 (7.5%) 


GERD history: GERD history: 


< 1 year: 35 (6.1%) < 1 year: 35 (5.8%) 


1-5 years: 255 (44.3%) 1-5 years: 256 (44.8%) 


> 5 years: 286 (49.7%) > 5 years: 283 (49.5%) 


Heartburn: Heartburn: 


None: 13 (2.3) None: 6 (1.0) 


Mild: 67 (11.6%) Mild: 75 (13.1%) 


Moderate: 244 (42.4%) Moderate: 245 (42.8%) 


Severe: 252 (43.8) Severe: 246 (43.0) 


H pylori status: H pylori status: 


Negative: 518 (89.9%) Negative: 508 (88.8%) 
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Positive: 52 (9.0%) Positive: 60 (10.5%) 


Missing: 6 (1.0%) Missing: 4 (0.7%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Participants aged 18 to 75 with erosive oesophagitis, confirmed by endoscopy within 1 week of trial entry (grades A to D, Los  Angeles 
classification) 


Women required to be nonpregnant, non-lactating, postmenopausal, surgically sterile, or using an acceptable form of birth control 


 


Exclusion: 


Positive for H. pylori by serology at screening 


Any bleeding disorder or signs of gastrointestinal bleeding detected at the time of screening or within 3 days of trial entry 


History of gastric or oesophageal surgery, except for simple closure of perforated ulcer 


Participants with a history of Zollinger Ellison syndrome, primary oesophageal motility disorder, oesophageal stricture, or any other 
serious medical condition, including cancer and Barrett's oesophagus (> 3 cm by endoscopy) 


Concomitant drug treatment leading to exclusion:  Use of PPIs prohibited within 28 days of study entry, and daily H2-receptor antagonist 
use during the 2 weeks before baseline measurements.  Participants were not permitted who had used another investigational 


compound within 28 days of starting study medication, or had participated previously in a clinical study of esomeprazole  


 


Permitted rescue medication: Aluminium/magnesium hydroxide antacid 


Study arm with 
dose and duration 


of treatment 


Esomeprazole 40 mg once daily for 4 to 8 weeks dependent on healing (n = 576) 


 


Omeprazole 20 mg once daily for 4 or 8 weeks dependent on healing (n = 572) 


Outcomes 
measures and 


effect sizes 


Percentage of participants with healed oesophageal erosions stratified by initial baseline grade: 


 


Observed healing rate after 4 weeks' treatment: 


Initial baseline Grade C: 
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Esomeprazole 67.4% (97/144) 


Omeprazole 52.4% (66/126) 


Initial baseline Grade D: 


Esomeprazole 40.0% (18/45) 


Omeprazole: 34.9% (15/43) 


 


Initial baseline Grades C+D: 


Esomeprazole 60.8% (115/189) 


Omeprazole 47.9% (81/169) 


p = 0.015 


 


Cumulative observed healing rate after 8 weeks' treatment: 


Initial baseline Grade C: 


Esomeprazole 91% (131/144) 


Omeprazole 81.7% (103/126) 


Initial baseline Grade D: 


Esomeprazole 80% (36/45) 


Omeprazole: 65.1% (28/43) 


Grades C+D: 


Esomeprazole 88.4% (167/189) 


Omeprazole 77.5% (131/169) 


p = 0.007 


Adverse events 49.1% of esomeprazole patients and 45% of omeprazole-treated patients reported adverse events 


 


The most common Aes were headache, diarrhoea and gastritis 


 


28 discontinuations for Aes: 18 esomeprazole and 10 omeprazole; mainly diarrhoea and nausea 
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15 patients with serious AEs (7 for esomeprazole and 8 for omeprazole)  


Source of funding 2 study authors are employees of Astra Zeneca LP, and editorial support was provided by Astra Zeneca 


Comments No serious limitations 
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DeVault KR, Johanson JF, Johnson DA, Liu S, Sostek MB. Maintenance of healed erosive esophagitis: a randomized six-month 
comparison of esomeprazole twenty milligrams with lansoprazole fifteen milligrams.   Clin Gastroenterol Hepatol 2006; 
4(7):852-859 


Study type  Double-blind RCT 


Number and 
characteristics of 


patients 


1026 patients randomised: 


Esomeprazole 20 mg 512 


Lansoprazole 15 mg 514 


 


Excluded for not meeting baseline criteria 25 (Esomeprazole11/ Lansoprazole 14): 


 


Included in efficacy analyses (n = 1001): 


Esomeprazole 20 mg 501 


Lansoprazole 15 mg 500 


 


Esomeprazole (n = 501): Lansoprazole (n = 500): 


Mean age (range): 47.5 (18-75) Mean age (range): 47.9 (18-78) 


Male: 297 (59.3) Male: 293 (58.6) 
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Ethnic origin: Ethnic origin: 


White: 391  (78%) White: 386  (77.2%) 


Black: 28 (5.6%) Black: 32 (6.4%) 


Other: 82 (16.4%) Other: 82 (16.4%) 


  


GERD history: GERD history: 


1-5 yr: 241 (48.1%) 1-5 yr: 221  (44.2%) 


> 5 yr:  212 (42.3%) > 5 yr:  243 (48.6%) 


  


LA classification: LA classification: 


Grade A: 178 (35.5%) Grade A: 194 (38.8%) 


Grade B: 202 (40.3%) Grade B: 175 (35.0%) 


Grade C: 98 (19.6) Grade C: 109 (21.8%) 


Grade D: 23 (4.6%) Grade D: 22 (4.4%) 


  


H pylori status (by serology): H pylori status (by serology): 


Positive: 53 (10.6%) Positive 57 (11.4%) 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Patients (initial grade LA C or D) with healed erosive esophagitis from a previous healing trial 


Patients with LA grade A or B who were ineligible for the healing trial and who were healed after 8 weeks esomeprazole 40 mg once 


daily 


Eligible patients  with confirmed healing by esophagogastroduodenoscopy (EGD) who reported no heartburn or acid regurgitation 
symptoms during the previous 7 days 
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Exclusion: 


Gastrointestinal complications or bleeding disorders that could affect study participation 


Study arm with 
dose and duration 


of treatment 


Esomeprazole 20 mg once daily for six months (n = 501) 


 


Lansoprazole 15 mg once daily for 6 months (n = 500) 


Outcomes 
measures and 


effect sizes 


Observed cumulative endoscopic/symptomatic remission rates after 6 months treatment in patients with initial EE grade LA C or D: 


Esomeprazole  96/121 (79.3%) 


Lansoprazole 91/131 (69.5%) 


Adverse events Esomeprazole and lansoprazole had similar adverse event profiles 


 


Treatment-related adverse events 


Esomeprazole 8% (41/510)  


Lansoprazole 5% (30/514) 


 


Most common events were diarrhoea, gastritis, nausea and headache 


Source of funding Supported by Astra Zeneca 


Two study authors are employees of AZ and the manufacturer was responsible for study management and editorial assistance 


Comments Maintenance follow on trial to Fennerty (ref 585). 


 


No serious limitations 
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Study type  Double-blind, double-dummy RCT 


Number and 
characteristics of 


1236 randomised: 


Esomeprazole 20 mg (619) 
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patients Lansoprazole 15 mg od (617) 


 


Evaluable population (n = 1224) 


(12 patients excluded after randomisation  because they did not take the study drug or had persistent esophagitis present at trial entry): 


Esomeprazole 20 mg: 615 


Lansoprazole 15 mg: 609 


 


Completers: 


Esomeprazole 20 mg: 522 (84%) 


Lansoprazole 15 mg: 489 (79%) 


 


Withdrawals: total 225 (Eso meprazole 97/Lansoprazole 128) 


Adverse events: 51 (27/24) 


Lack of therapeutic response: 124 (40/84) 


Lost to follow up 25 (17/8) 


Other 25 (13/12) 


 


Esomeprazole (n = 615): Lansoprazole (n = 609): 


Male: 388 (63.1%) Male: 356 (58.5%) 


Caucasian: 599 (97.4%) Caucasian: 595 (97.7%) 


Mean age/years: 49.3 Mean age/years: 49.2 


  


Initial erosive esophagitis grade: Initial erosive esophagitis grade: 


Grade A: 232 (37.7%) Grade A: 229 (37.6%) 


Grade B: 269 (43.7%) Grade B: 278 (45.6%) 


Grade C: 95 (15.4%) Grade C: 82 (13.5%) 


Grade D: 19 (3.1%) Grade D: 20 (3.3%) 
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History of  reflux symptoms ≥ 1 year: 480 (78.1%) History of  reflux symptoms ≥ 1 year: 485 (79.7%) 


  


H pylori status: H pylori status: 


Positive: 184 (29.9%) Positive:195 (32.0%) 


Missing: 29 (4.7%) Missing: 21 (3.4%) 


 


 


Inclusion & 


exclusion criteria 


Inclusion: 


Patients over 18 with a history of heartburn (with or without acid regurgitation) and endoscopy-verified reflux esophagitis (Los Angeles 
grade A to D were entered into the open label uncontrolled healing phase 


After 4 to 8 weeks' treatment asymptomatic patients underwent endoscopy, and those with healed esophagitis were randomised to the 
double-blind maintenance phase. 


 


Exclusions: 


History of gastrointestinal surgery, evidence of Zollinger Ellison syndrome, upper gastrointestinal malignancy, abnormal absorption or 
motility disorders 


Gastric or duodenal ulcer and or duodenal erosions within the last 3 months 


Oesophageal stricture, Barrett's oesophagus (> 3 cm), or any signs indicating serious or malignant disease 


Pregnant or lactating females 


Patient taking PPIs within 28 days of study entry or those requiring continuous concomitant treatment with medication that may affect the 
interpretation of treatment outcomes (anticholinergics, cisapride, prostaglandin analogues, NSAIDS or aspirin [except for cardiovascular 
prophylaxis])  In addition, histamine-2 receptor antagonists, prokinetics and H.pylori eradication therapy were not permitted during the 
course of the study 


Study arm with 
dose and duration 


of treatment 


Esomeprazole 20 mg once daily for six months (n = 615) 


 


Lansoprazole 15 mg once daily for 6 months (n = 609) 


Outcomes Primary outcome measure: 
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measures and 


effect sizes 
Time to first symptomatic  or endoscopy-confirmed relapse after treatment (life table estimates in Figure 3): 


Esomeprazole 20 mg : 76% (87/114), p < 0.01  vs lansoprazole 


Lansoprazole 15 mg: 59%  (60/102) 


 


Secondary outcome: Endoscopy-confirmed remission rates (from text) for grades C and D: 


Grade C: 


Esomeprazole 20 mg: 75% (71/95), p <0.05 


Lansoprazole 15 mg: 61% (50/82) 


 


Grade D: 


Esomeprazole 20 mg: 77% (15/19), p < 0.05 


Lansoprazole 15 mg: 50% (10/20) 


Adverse events The treatment groups had similar adverse event profiles.  The most frequently reported adverse events in both treatment groups were 
diarrhoea and flatulence 


 


3 lansoprazole-treated patients had serious Aes considered to be treatment related: rash, arthralgia and confusion with hallucinations.  


 


Three deaths occurred in the esomeprazole group but none was considered to be treatment related (colon carcinoma, pulmonary 
embolism, death of unknown cause) 


 


Drug treatment was discontinued due to adverse events in 29 (4.7%) esomeprazole patients and 32 (5.2%) lansoprazole patients 


 


Adverse events 617 esomeprazole vs 614 lansoprazole: 


Diarrhoea 5.7% vs 6.8% 


Flatulence 5.3% vs 3.7% 


Respiratory infection 4.7% vs 3.7% 


Headache  4.2% vs 3.6% 


Abdominal pain 3.4% vs 2.3% 
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Source of funding Supported by a grant from Astra Zeneca 


2 study authors, AZ employees 


Comments Limitations: 


Concealment of treatment allocation was not described 


It was unclear if outcome assessment was blinded. 


 


A relapse was defined as endoscopically confirmed oesophagitis following patient report of symptoms or patient unwillingness to 
continue due to reflux symptoms 
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Study type  Double-blind, double-dummy RCT 


Number and 
characteristics of 


patients 


371 patients randomised: 


Pantoprazole 10 mg 88 


Pantoprazole 20 mg 93 


Pantoprazole 40 mg 94 


Ranitidine 96 


 


183 participants remaining after 12 months 


 


Withdrawals: 


Pantoprazole 10 mg 51% 


Pantoprazole 20 mg 47% 


Pantoprazole 40 mg 32% 


Ranitidine 72% 


Significantly fewer withdrawals in pantoprazole groups.  Most frequent reason for withdrawal - unsatisfactory efficacy 
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Pantoprazole 10mg (n = 89): Pantoprazole 20mg (n = 93): Pantoprazole 40mg (n = 94): Ranitidine (n = 96): 


Mean age ± s.d. (range): 49.62 


± 13.26 (22-80) 


Mean age ± s.d. (range): 49.19 


± 13.39 (21-80) 


Mean age ± s.d. (range): 49.24 


± 12.53 (27-81) 


Mean age ± s.d. (range): 48.93 


± 13.78 (18-80) 


Female: 37 (41.6) Female: 36 (38.7) Female: 39 (41.5) Female: 36 (37.9) 


Male: 52 (58.4%) Male: 57 (61.3%) Male: 55 (58.5%) Male: 59 (62.1%) 


Ethnic origin: Ethnic origin: Ethnic origin: Ethnic origin: 


Black: 9 (10.1%) Black: 4 (4.3%) Black: 5 (5.3%) Black: 8 (8.4%) 


Hispanic: 3 (3.4%) Hispanic: 8 (8.6%) Hispanic: 4 (4.3%) Hispanic: 9 (9.5%) 


White: 77 (86.5%) White: 80 (86.0%) Asian: 0 Asian: 1 (1.1%) 


  White: 85 (90.4%) White: 76 (80.0%) 


  Other: 0 Other: 1 (1.1%) 


Initial baseline endoscopy 
grade (n = 83): 


Initial baseline endoscopy 
grade (n = 88): 


Initial baseline endoscopy 
grade (n = 83) 


Initial baseline endoscopy 
grade (n = 85): 


 Grade 1: 1 (1.1%) Grade 1: 0 Grade 1: 0 


Grade 2: 49 (59%) Grade 2: 64 (72.7%) Grade 2: 57 (68.7%) Grade 2: 51 (60.0%) 


Grade 3: 28 (33.7%) Grade 3: 18 (20.5%) Grade 3: 20 (24.1%) Grade 3: 29 (34.1%) 


Grade 4: 6 (7.2%) Grade 4: 5 (5.7%) Grade 4: 6 (7.2%) Grade 4: 5 (5.9%) 


Baseline H. pylori status (n = 
82): 


Baseline H. pylori status (n = 
88): 


Baseline H. pylori status (n = 
91): 


Baseline H. pylori status (n = 
93): 


Negative 74 (90.2%) Negative 77 (87.5%) Negative: 82 (90.1%) Negative: 82 (90.1%) 


Positive: 8 (9.8%) Positive: 11 (12.5%) Positive: 9 (9.9%) Positive: 9 (9.9%) 
 


Inclusion & 
exclusion criteria 


Inclusion: 


Men and women aged at least 18 years with endoscopically demonstrated healed erosive oesophagitis (Hetzel Dent classification) 


Known history of at least one of the symptoms typical of erosive oesophagitis: daytime or night time heartburn, acid regurgitation, or 
dysphagia 
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Exclusions: 


Oesophageal strictures, diverticula, varices or Barrett's oesophagitis (> 3 cm or with high grade dysplasia) 


Participants with gastric, pyloric channel, or duodenal ulcers and Zollinger-Ellison syndrome or other gastric hypersecretory conditions 


Any history of clinically significant gastrointestinal disorders or unstable cardiovascular, pulmonary or endocrine disease, renal or hepatic 
dysfunction, scleroderma, achalasia or malignancy 


Chronic use of glucocorticosteroids, NSAIDs, simutaneous use of pH-dependent drugs, or use of drugs that could interact with the study 
medication 


Women who were pregnant, breastfeeding or not using medically acceptable birth control 


Study arm with 
dose and duration 


of treatment 


Pantoprazole 10 mg once daily for 12 monnths (report of first 12 months of a 36.5-month study) (n = 88) 


 


Pantoprazole 20 mg once daily for 12 months (report of first 12 months of a 36.5-month study) (n = 93) 


 


Pantoprazole 40 mg once daily for 12 months (report of first 12 months of a 36.5-month study) (n = 94) 


 


Ranitidine 150 mg bd for 12 months (report of first 12 months of a 36.5-month study)  (n = 96) 


Outcomes 
measures and 


effect sizes 


Percentage of participants remaining healed after 12 months (Grades 3 and 4 data combined):  


Pantoprazole 10 0% 


Pantoprazole 20 64.3% (15/23) 


Pantoprazole 40 62.1% (16/26) 


Ranitidine 9.3% (3/34) 


 


p < 0.001 for both pantoprazole groups vs. ranitidine 


Adverse events The proportion of patients with treatment-emergent adverse events in the pantoprazole group was higher than in the other treatment 
groups (p < 0.05).  Patients in this group also had the longest duration of exposure because of a di fference in withdrawal rates. 


 


Headache was the most commonly reported AE:  


pantoprazole (14%)  


ranitidine (8%), p = 0.127 vs pantoprazole 
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There was a significant difference between treatment groups for the number of withdrawals due to adverse events (p = 0.006) but the 
effect was not dose-related amongst the groups receiving pantoprazole: 


Pantoprazole 10 mg 1% 


Pantoprazole 20 mg 13% 


Pantoprazole 40 mg 3% 


Ranitidine 6% 


 


No deaths occurred during the study and the incidence of serious adverse events was not significantly different between treatment 
groups 


Source of funding Supported by a grant from Wyeth Research 


Comments If a relapse of erosive oesophagitis occurred during the first year, the participant was withdrawn from the trial. 


Significantly more ranitidine-treated participants withdrew from the trial than those receiving pantoprazole 


 


Evidence limitations: 


Method of randomisation and concealment of treatment allocation not described 


Blinding of outcome assessment was not described 
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Study type  Double-blind, double-dummy RCT 


Number and 
characteristics of 


patients 


True intention to treat = all randomised patients analysed 


Pantoprazole 10 mg (88) 


Pantoprazole 20 mg (88) 


Pantoprazole 40 mg (85) 


Ranitidine (88) 
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Pantoprazole 20mg (n = 88): Pantoprazole 40mg (n = 85): Ranitidine 150mg (n = 88): 


Mean age ± s.d. (range): 50.18 ± 12.25 
(21-78) 


Mean age ± s.d. (range): 48.93 ± 13.07 
(24-80) 


Mean age ± s.d. (range): 50.14 ± 13.17 
(24-81) 


Female: 27 (30.7%) Female: 20 (23.5%) Female: 23  (26.1%) 


Male: 61 (69.3%) Male: 65 (76.5%) Male: 65 (73.9%) 


Ethnic origin: Ethnic origin: Ethnic origin: 


Black: 2 (2.3%) Black: 2 (2.4%) Black: 9 (10.2%), p = 0.03 vs pantoprazole 


Hispanic: 4 (4.5%) Hispanic: 7 (8.2%) Hispanic: 2 (2.3%) 


Oriental (Asian): 0 Oriental (Asian): 1 (1.2%) Oriental (Asian): 0 


White: 80  (90.9%) White: 75  (88.2%) White: 77 (87.5%) 


Other: 2 (2.3%) Other: 0 Other: 0 


   


Acute baseline endoscopy grade (n = 
78): 


Acute baseline endoscopy grade (n = 
81): 


Acute baseline endoscopy grade (n = 
86): 


Grade 2: 47  (60.3%) Grade 2: 62  (76.5%) Grade 2: 60  (69.8%) 


Grade  3: 25 (32.1%) Grade  3: 14 (17.3%) Grade  3: 21 (24.4%) 


Grade 4: 6 (7.7%) Grade 4: 5 (6.2%) Grade 4: 5 (5.8%) 


   


H pylori status (n = 79): H pylori status (n = 80): H pylori status (n = 81): 


Positive: 13 (16.5%) Positive: 13 (16.3%) Positive: 17 (21%) 
 


Inclusion & 
exclusion criteria 


Inclusion: 


Patients with endoscopically confirmed healing of erosive esophagitis (Hetzel Dent grade O or 1) on entry or after the 4 to 8 -week open-
label run in phase 


Known history of at least one of the symptoms of GERD: heartburn or  regurgitation 


Population limited to men and non-pregnant, non breast-feeding women aged 18 years or older 


 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
147 


 


Bibliographic 
reference (Ref ID) 


Richter JE, Fraga P, Mack M, Sabesin SM, Bochenek W.  Prevention of erosive oesophagitis relapse with pantoprazole.   
Aliment Pharmacol Ther 2004; 20(5):567-575 


Exclusion: 


Oesophageal strictures, diverticulum, varices, Barrett's oesophagus > 3 cm or high-grade dysplasia 


Evidence of gastric, pyloric, or duodenal ulcers or other clinically significant gastric disorders, including history of surgery of the upper 
oesophagus and or upper gastrointestinal tract 


Unstable cardiovascular, pulmonary or endocrine disease, renal or hepatic dysfunction or clinically significant haematological, 
neurological, or psychiatric disorders. 


Evidence of scleroderma, achalasia, history of malignancy, Zollinger Ellison syndrome, drug or alcohol abuse or HIV positive status 


Study arm with 
dose and duration 


of treatment 


Pantoprazole 20 mg once daily for 12 months (n = 88) 


 


Pantoprazole 40 mg once daily for 12 months (n = 85) 


 


Ranitidine 150 mg twice daily for 12 months (n = 88) 


Outcomes 
measures and 
effect sizes 


Incidence of endoscopically confirmed relapse of EE within 12 months of the start of maintenance therapy 


 


Results reported for grade 3 and 4 patients combined (reviewer's estimate from Fig. 3, time-point estimates): 


Pantoprazole 20 mg 53.6% (17/31) p < 0.05 vs ranitidine 


Pantoprazole 40 mg 71.1% (14/19) p < 0.01 vs ranitidine 


Ranitidine 19.6% (5/26) 


Adverse events Most common treatment-emergent adverse event in pantoprazle-treated patients was headache (13%) 


No significant difference vs incidence in ranitidine-treated patients (6%) , p = 0.093 


 


Other adverse events with pantoprazole treatment: 


Abdominal pain (11%), diarrhoea (10%), infection (11%) 


 


No difference between groups in withdrawals due to adverse events 


 


17/261 pantoprazole and 3/89 ranitidine treated patients had serious adverse events 


Source of funding Wyeth research supported the study and three study authors are manufacturer employees 
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Bibliographic 
reference (Ref ID) 


Richter JE, Fraga P, Mack M, Sabesin SM, Bochenek W.  Prevention of erosive oesophagitis relapse with pantoprazole.   
Aliment Pharmacol Ther 2004; 20(5):567-575 


Comments Limitations: 


Significantly more black patients in ranitidine group vs pantoprazole: 9/88 (10.2%) vs 2/88 or 2/85 in pantoprazole groups, p = 0.03 


 


Concealment of treatment allocation was not described. 


 


Unclear if outcome assessment was blinded 


 


Significantly more patients discontinued treatment from the ranitidine group than pantoprazole 20 or 40 mg due to lack of eff icacy 


 85 


 86 


Bibliographic 
reference (Ref ID) 


Robinson M, Lanza F, Avner D, Haber M.   Effective maintenance treatment of reflux esophagitis with low-dose lansoprazole.  A 


randomized, double-blind, placebo-controlled trial.   


Ann Intern Med 1996; 124(10):859-867 


Study type  Double-blind RCT 


Number and 
characteristics of 


patients 


186 participants enrolled. 


13 dropped out before entry: 


 9 remained unhealed at the end of the lead-in phase 


 4 did not complete lead-in phase 


 


3 lost during DB phase: 2 had no endoscopies, 1 had other medication 


 


170 evaluable: 


Lansoprazole 15 mg 59 


Lansoprazole 30 mg 56 


Placebo 55 


 







Dyspepsia and gastro-oesophageal reflux disease 
Evidence tables 


 


National Institute for Health and Care Excellence 2014. 
149 


 


Bibliographic 


reference (Ref ID) 


Robinson M, Lanza F, Avner D, Haber M.   Effective maintenance treatment of reflux esophagitis with low-dose lansoprazole.  A 
randomized, double-blind, placebo-controlled trial.   


Ann Intern Med 1996; 124(10):859-867 


Lansoprazole 15mg (n = 59): Lansoprazole 30 mg (n = 56): Placebo (n = 55): 


Mean age: 43.2 ± 14.5 Mean age: 44.1 ± 16.1 Mean age: 47.2 ± 13.9 


Female/male: 26/33 Female/male: 30/26 Female/male: 22/33 


Ethnic origin: Ethnic origin: Ethnic origin: 


Black: 3 Black: 1 Black: 1 


White: 55 White: 55 White: 52 


Other: 1 Other: 0 Other: 2 


Baseline oesophagitis grade before 
healing: 


Baseline oesophagitis grade before 
healing: 


Baseline oesophagitis grade before 
healing: 


Grade 2: 26 (44.0%) Grade 2: 24 (42.8%) Grade 2: 20 (36.4%) 


Grade 3: 31 (52.5%) Grade 3: 24 (42.8%) Grade 3: 31 (56.3%) 


Grade 4: 2 (3.5%) Grade 4: 8 (14.4%) Grade 4: 4 (7.3%) 


   


Tobacco use N/Y: 43/16 (27% users) Tobacco use N/Y: 42/14 (25% users) Tobacco use N/Y: 42/13 (24% users) 


Alcohol use N/Y: 26/33 (56%) Alcohol use N/Y: 31/25 (45%) Alcohol use N/Y: 26/29 (53%) 


Caffeine use N/Y: 12/47 Caffeine use N/Y: 9/47 Caffeine use N/Y: 9/46 


 


 


 


Inclusion & 
exclusion criteria 


Inclusion: 


Patients with endoscopic evidence of Savary Miller grade 2 or higher oesophagitis before receiving short-term healing treatment. 


Endoscopic evidence of healing within 7 days of entering double blnd maintenance phase (return of the oesophageal mucosa to grade 0 
or grade 1, i.e. no evidence of erosion) 


 


No exclusion criteria stated 
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Bibliographic 


reference (Ref ID) 


Robinson M, Lanza F, Avner D, Haber M.   Effective maintenance treatment of reflux esophagitis with low-dose lansoprazole.  A 
randomized, double-blind, placebo-controlled trial.   


Ann Intern Med 1996; 124(10):859-867 


Study arm with 
dose and duration 


of treatment 


Lansoprazole 15mg once daily before breakfast for 12 months (n = 59) 


 


Lansoprazole 30 mg once daily before breakfast for 12 months (n = 56) 


 


Placebo dose once daily before breakfast (n = 55) 


Outcomes 
measures and 


effect sizes 


Life table estimates of remission rates after  12 months: 


Initial acute Grade 3 erosive esophagitis (data for lansoprazole groups pooled):  


Lansoprazole 78.7% (43/55) 


Placebo 26.5% (8/31) 


 


Initial acute Grade 4 erosive esophagitis (data for lansoprazole groups pooled):  


Lansoprazole 76.5% (9/12) 


Placebo 0 


 


(reviewer estimates from figure 2) 


 


Maintenance of symptom relief 


Severity of daytime and night time heartburn 


Frequency of Gelusil use 


Adverse events 6 patients withdrew due to adverse events: 2 placebo recipients, one due to bloating and constipation and one receiving open-label 
lansoprazole due to abdominal pain, syncope and depression 


Patients in the lansoprazole group withdrew due to diarrhoea (1), chest pain (1) and one MI 


Also, one unintended pregnancy 


 


Duration of total exposure to the double-blind study medication was about 1.7-times longer in the lansoprazole groups than in the 
placebo group.  There was a high drop out of placebo recipients due to rapid recurrence of EE 
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Bibliographic 


reference (Ref ID) 


Robinson M, Lanza F, Avner D, Haber M.   Effective maintenance treatment of reflux esophagitis with low-dose lansoprazole.  A 
randomized, double-blind, placebo-controlled trial.   


Ann Intern Med 1996; 124(10):859-867 


2 placebo recipients reported constipation considered to be treatment-related 


5 lansoprazole patients reported diarrhoea considered to be treatment related 


Source of funding Grant from TAP Holdings Inc, Deerfield Illinois 


Comments No serious evidence limitations 
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Appendix E: Network meta-analyses – 1 


methods and detailed results 2 


Network meta-analysis (NMA) was undertaken to inform decision making for 2 review 3 
questions in this guideline – those concerning the effectiveness of PPIs for severe erosive 4 


oesophagitis (healing and maintenance phases; see full guideline section 4.4.3.1) and the 5 
effectiveness of different eradication regimens for H pylori (first- and second-line options; see 6 


full guideline sections 4.7.3 and 4.7.7). 7 


This appendix explains methods used for NMAs, highlighting any deviations from the 8 
Guidelines Manual (2012), and presents full results to accompany the summary results 9 
presented in the full guideline. 10 


E.1 Introduction 11 


In a decision problem comparing more than 2 mutually exclusive treatment options, the 12 
results of conventional pairwise meta-analyses of direct evidence alone are unlikely fully to 13 


inform a decision about which option is most effective. The challenge of interpretation has 14 
arisen for the following reasons:  15 


 In isolation, each direct pairwise comparison cannot fully inform the choice between all the 16 


different options; therefore, a series of discrete pairwise comparisons can be difficult to 17 
interpret. 18 


 Invariably, direct comparisons of some treatments of interest are not available. For 19 
example, option A may be compared, in separate trials and analyses, with options B and 20 


C, but there is no direct evidence of the relative effectiveness of treatments B and C. 21 


NMAs overcome these issues by allowing all evidence to be combined in a single, internally 22 


consistent model, synthesising data from direct and indirect comparisons whilst preserving 23 


the randomisation of the RCTs included in the reviews. The resulting syntheses produce 24 
estimates of relative effectiveness for all comparators and ranking of different interventions.  25 


The terms indirect treatment comparisons, mixed treatment comparisons and NMA are often 26 
used interchangeably in the published literature. We use the term NMA as the networks 27 


conducted for this guideline consist of both indirect treatment comparisons (some trials have 28 
a common comparator and some do not) and mixed treatment comparisons (with at least 29 
one closed loop, combination of direct and indirect evidence).  30 


 31 


E.2 Synthesis methods 32 


General methods common to all NMAs undertaken for this guideline are detailed below. Any 33 
additional steps taken in approaching individual questions are discussed 34 


E.2.1 Implementation of syntheses 35 


We undertook hierarchical Bayesian NMA using WinBUGS version 1.4.3. The models used 36 
reflected the recommendations of the NICE Decision Support Unit's Technical Support 37 
Documents (TSDs) on evidence synthesis, particularly TSD 2 ('A generalised linear 38 
modelling framework for pairwise and network meta-analysis of randomised controlled trials'; 39 


see http://www.nicedsu.org.uk/). We used the WinBUGS code provided in the appendices of 40 
TSD 2 without substantive alteration to specify synthesis models. 41 



http://www.nicedsu.org.uk/
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We report results summarising 10,000 samples from the posterior distribution of each model, 42 
having first run and discarded 50,000 ‘burn-in’ iterations. Three separate chains with different 43 
initial values were used. 44 


E.2.2 Prior distributions 45 


Non-informative prior distributions were used in all models. Trial-specific baselines and 46 
treatment effects were assigned N(0, 1000) priors, and the between-trial standard deviations 47 
used in random-effects models were given U(0, 5) priors. These are consistent with the 48 


recommendations in TSD 2 for dichotomous outcomes.  49 


E.2.3 Dichotomous outcomes 50 


As advised in TSD 2, dichotomous outcomes can be synthesised using 2 alternative models: 51 


 The most straightforward model adopts a binomial likelihood with a logit link function, 52 
and generates output on a log-odds scale, with results transformed to odds ratios for 53 


presentation. 54 


 An alternative model incorporates data on duration of follow-up in each underlying RCT, 55 


assuming a constant rate of events, to estimate the probability of events occurring over 56 
time. Again, a binomial likelihood is assumed, but a complementary log–log ('cloglog') 57 


link function is used, which results in outputs on a log-hazard scale (transformed into 58 
hazard ratios for presentation). 59 


Where differences in follow-up in the underlying evidence were believed or shown to be 60 


minor and/or unimportant, the simpler logit-link model was preferred. Where duration of 61 
follow-up was believed to have a potential impact on outcomes, both models were explored, 62 
and the choice made on the basis of goodness of fit (see E.2.4).  63 


Zero cells 64 


In datasets containing studies with 'zero cells' (that is, trials in which no events occurred in 1 65 
or more arm), substantial instability was encountered when performing syntheses. To 66 


address this problem, a constant of 0.5 was added to all cell counts (effectively adding 0.5 to 67 
the numerator and 1 to the denominator of the proportion). The same approach was used to 68 
address instability for datasets containing studies with 100% events reported in all arms. 69 


Studies reporting no events in any arms were excluded from NMAs, as they do not provide 70 
any information on the relative likelihood of events occurring. 71 


E.2.4 Choice of reference treatment 72 


To undertake an NMA, the analyst must specify 1 treatment in the network as a common 73 
‘reference’ option in comparison to which the model will estimate the treatment effects of all 74 


other options. The choice of reference treatment is mathematically arbitrary; however, it may 75 
have implications for the computational efficiency of the network and/or the interpretability of 76 
outputs. For these reasons, it is advisable to choose an option that is well connected within 77 


the network (that is, one that has been compared with as many of the other treatments as 78 
possible). A ‘standard treatment’ or placebo option often provides a good choice, because it 79 
will usually be well represented in the underlying evidence, and it also provides a readily 80 


understood common comparator for summary outputs (that is, everything else compared with 81 
placebo will be easier to interpret than everything compared with an option with which some 82 
readers are unfamiliar). 83 
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E.2.5 Goodness of fit 84 


Measures of model fit were scrutinised to assess appropriateness of each model. Particular 85 


attention was paid to: 86 


 Total residual deviance: a calculation of the model’s ability to predict the individual 87 
datapoints underlying it. In every iteration of the model sampling procedure, the amount 88 
each model-estimated datapoint deviates from the observed evidence is calculated, 89 


summed and averaged over all iterations. Each datapoint should contribute about 1 to the 90 
posterior mean deviance; therefore, the total residual deviance of a well fitting model will 91 
be approximately the same as the number of independent datapoints in the model 92 


 Deviance information criterion (DIC): an estimate of deviance that is ‘penalised’ 93 


according to the number of parameters in the model (adding parameters to a model 94 
should increase its ability to predict known data; however, this may come at the expense 95 


of reducing its ability to predict external datasets). 96 


 SD of random-effects term (tau): where a random-effects model is fitted, the width of the 97 


inter-study heterogeneity distribution estimated by the model is a reflection of how well the 98 


model accounts for heterogeneity in the underlying data. Therefore, while not a measure 99 
of goodness of fit per se, it is useful to consider as an indication of how broad a model is 100 


required to fit the data. There is no analogous quantity for fixed-effects models. 101 


E.2.6 Reported outputs 102 


The NMA outputs shown in the full guideline and/or this appendix are as follows: 103 


 Network diagram, showing availability of evidence. These diagrams have the following 104 
features: 105 


o The size of each node is proportional to total number of participants randomised to 106 


receive the treatment in question across the evidence-base. 107 


o The width of connecting lines is proportional to number of trial-level comparisons 108 


available. 109 


o Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more 110 


effective than b) – filled arrowheads show comparisons where one option is 111 
significantly superior (p<0.05); outlined arrowheads show direction of trend where 112 
effect does not reach statistical significance. 113 


 Table of input data, showing the evidence used in the model. 114 


 Relative effect matrix, showing an estimate of effect for each regimen compared with each 115 


of its comparators; an estimate of effect based on direct evidence only (pairwise 116 
frequentist meta-analysis using fixed- or random-effects models as in the NMA) is also 117 


presented for comparisons where data is available  118 


 Plot of the relative effectiveness, including the results of the NMA of each regimen 119 


compared with the reference treatment (see E.2.4) and any direct estimate available for 120 


the same comparison. 121 


 Tabulated rank probabilities, giving the probability of each treatment being best (that is, 122 


ranked #1) and its median rank with 95% credible interval (CrI). In these outputs, higher 123 
ranking always reflect what is best for the patient (for example: higher rates of disease 124 


eradication, lower rates of adverse events, higher IQ, lower blood pressure, and so on). 125 


 Histograms demonstrating the probability of each treatment being at each possible rank 126 


('rankograms')  127 
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E.2.7 Quality assessment 128 


E.2.7.1 GRADE for pairwise meta-analyses 129 


GRADE was used to assess the quality of outcomes as specified in the Guidelines manual 130 
(2012). 131 


E.2.7.2 Modified GRADE for NMAs 132 


As there is no published guidance for using GRADE with NMAs, a modified approach was 133 
adopted:  134 


 A quality rating was assigned, based on the study design, therefore as each NMA 135 
contained only RCTs they started at ‘high’ 136 


 The rating was then downgraded for risk of bias, inconsistency, imprecision and 137 


indirectness using the criteria detailed below. Each quality element considered to have 138 


‘serious’ or ‘very serious’ limitations was rated down 1 or 2 levels respectively. 139 


Risk of bias 140 


The overall quality of evidence for each outcome was considered for risk of bias and 141 
assessed conventionally for each included trial. These were then compiled as an overall 142 
assessment for the entire group of included studies within the NMA for the following criteria:  143 


 Appropriateness of randomisation method 144 


 Adequacy of concealment methods  (blinding) 145 


 Study design – outcomes were downgraded if the methodology used for outcome 146 


detection was not clear. For example, reporting methods for some outcomes were poor 147 
across the studies, in particular methods used to obtain data on adverse events and 148 
adherence to medication were often not reported or unclear 149 


For this criterion it is also important to assess how the risk of bias from the direct 150 


comparisons may have an effect on the indirect comparisons within the network. Therefore, 151 
the risk of bias was assessed for each direct comparison and then an assessment was made 152 


about how the risk of bias from the direct comparisons would affect the indirect comparisons. 153 
Additionally, there was an assessment of treatment effect modifiers and if they differed 154 
between links in the network. 155 


Inconsistency 156 


Within a NMA inconsistency refers to unexplained heterogeneity (that is, widely differing 157 
estimates of treatment effect across studies that suggest true differences in the underlying 158 


treatment effect) between the direct and indirect comparisons (i.e. the ‘loops’ of data within 159 
the network diagrams).  Therefore, evidence may be downgraded in quality if there is 160 
inconsistency between indirect estimates produced by the NMA and direct estimates that are 161 


obtained from pairwise comparisons in included trials. Heterogeneity across studies for each 162 
direct pairwise meta-analysis was assessed using I2. This allowed for the assessment of 163 
heterogeneity within the included studies using the following decision rules: 164 


 The NMA was downgraded 1 level when there was observed heterogeneity (I2>50%) for 1 165 
link or more in a network, but there were also links with no observed heterogeneity 166 


 The NMA was downgraded 2 levels for inconsistency  if all links within the network had 167 
considerable (I2>50%), substantial (I2>30%) or moderate (I2 >10%) heterogeneity 168 


Additionally, to assess for inconsistency for each pairwise comparison where both direct and 169 


indirect evidence were available, the values of the direct and indirect estimates were 170 
compared to see if they were similar.  171 



http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelinedevelopmentmethods/clinical_guideline_development_methods.jsp

http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelinedevelopmentmethods/clinical_guideline_development_methods.jsp
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Indirectness 172 


When assessing indirectness within an NMA the quality of the evidence was not downgraded 173 
for indirectness due to the use of indirect comparisons, as this is taken into account within 174 


the other GRADE criteria. The evidence could however be downgraded in quality if an 175 
indirect population, intervention, comparator or outcome was used, as in conventional 176 
pairwise comparisons for GRADE. 177 


Imprecision 178 


Imprecision relates to the overall level of confidence that may be placed in the estimated 179 
treatment effects. As currently there is no guidance on how to set MIDs and no guidance on 180 


the defaults MIDs in the context of Bayesian statistics with 95% credible intervals in NMAs, 181 
evidence was downgraded if there was uncertainty around the indirect estimates and the 182 
probability ranking of relative treatments. This was judged for the following variables: 183 


 The number of studies within each link used to form the network  184 


 The number of direct head-to-head trials  185 


 Event rates within the included trials 186 


 Assessment of the CrI in terms of degree of overlapping with each other. 187 


The number of studies within each link used to form the network, event rates and the 188 
resulting width of CrI were the main criteria considered for this review as all included trials 189 


were head-to head: 190 


 For the purposes of this guideline when the majority of links contained only 1 trial the NMA 191 
was downgraded 1 level  192 


 The quality of the evidence was downgraded by 1 level where the total number of events 193 


was less than 300 (a threshold rule-of-thumb value for frequentist analysis but considered 194 
to be applicable to Bayesian analysis) (based on: Mueller et al. Ann Intern Med. 195 
2007;146:878-881)  196 


 When overlaps of the 95% Crl occurred in >50% of the point estimates for each node the 197 


NMA was downgraded by 1 level. When the 95% Crl overlapped in >75%  of the point 198 
estimates for each node the NMA was downgraded by 2 levels  199 


 200 


E.3 PPIs for severe erosive oesophagitis 201 


E.3.1 Question-specific methods 202 


E.3.1.1 Healing 203 


E.3.1.1.1 Selection of data 204 


The critical outcome for this question is probability of healing, as assessed by endoscopy. 205 
Included RCTs reported these data after 4 and/or 8 weeks of treatment. It would have been 206 
possible to perform separate NMAs for each juncture; however, this would have led to sparse 207 
evidence networks, with some treatment options represented at 4 weeks’ follow-up but not at 208 


8, and vice versa. Consequently, we explored the possibility of using data from both 209 
junctures in a single synthesis. 210 


We compared the relative effect measures from RCTs reporting at both 4 and 8 weeks and 211 
found that there was a very strong correlation between the 2 junctures (Figure 1). This 212 


means that the degree to which one treatment is better than another is very closely 213 
comparable at both timepoints (that is, if drug A is twice as good as drug B at achieving 214 



http://www.annals.org/cgi/content/abstract/146/12/878

http://www.annals.org/cgi/content/abstract/146/12/878
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healing after 4 weeks, it will be twice as good at 8 weeks, too, although the absolute 215 
probability of healing will rise for both options as treatment extends). 216 
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Figure 1: Comparison of relative effect ( log odds ratios) for healing in trials reporting both 4- 218 
and 8-wk follow-up 219 


Having established the equivalence of relative effect at the 2 junctures, we considered it was 220 


appropriate to pool data from both 4- and 8-week timepoints to estimate the relative 221 
effectiveness of all comparators. However, using both junctures from any individual RCT 222 
would amount to double-counting of data. Therefore, the datapoints used reflect the latest 223 


follow-up available in each RCT (that is, 4-week data are only used for RCTs that do not 224 
provide 8-week data). 225 


E.3.1.1.2 Reference treatment 226 


Pantoprazole 40mg/d was selected as the reference treatment, as it is connected to all other 227 
options by the fewest number of links (it is common to use placebo as a reference treatment, 228 
where available; however, it would not be sensible to do so in this instance, as the amount of 229 


placebo-controlled evidence is small and, as can be seen in Figure 2, it is peripheral to the 230 
network). 231 


E.3.1.1.3 Models used 232 


We used logit-link binomial models (see E.2.2). Fixed- (FE) and random-effects (RE) models 233 
were fitted for each network. The RE model was selected as the residual deviance for the RE 234 
model was closer to the number of unconstrained datapoints and DIC was lower (Table 1). 235 
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Table 1: Measures of goodness of fit of fixed- and random-effects models for the healing 236 
network 237 


Measure of goodness of fit FE model RE model 


Residual deviance* 53.39 43.44 


Deviance information criterion (DIC) 260.863 255.766 


Tau n/a 0.002 (95%CrI: 0.004, 0.654) 


*Compared to 41 datapoints 


E.3.1.2 Maintenance 238 


E.3.1.2.1 Selection of data 239 


The critical outcome is probability of relapse, as assessed by endoscopy.  240 


The evidence network for this question presented a problem for coherent analysis, as it 241 
consisted of 2 discrete, disconnected networks (firstly, pantoprazole at 10 mg/d, 20 mg/d and 242 


40 mg/d compared with ranitidine 300 mg/d and, secondly, lansoprazole at 15 mg/d and 243 
30 mg/d compared with esomeprazole 20 mg/d and placebo). Analysis of these separate 244 
networks would enable inference to be drawn about the relative effectiveness of options 245 


within each group, but it would not be possible to reach conclusions about how treatments 246 
from different sub-networks compare with each other. To overcome this problem, the GDG 247 


agreed to consider pantoprazole 10 mg/d as equivalent to placebo, thereby merging the 248 
nodes and providing a common point of comparison for all treatments. The justification for 249 
this decision was twofold: firstly, the GDG noted that 10 mg/d is half the recommended 250 


minimum dose for pantoprazole (hence, it would not be expected to have more than a 251 
placebo effect in practice); secondly, inspection of the raw data supported this a priori 252 
expectation – the relapse rate in the 1 placebo arm in the evidence-base was 74% and the 2 253 


pantoprazole 10 mg/d arms had relapse rates of 73% and 100% (see Table 7). 254 
Consequently, the GDG were happy to treat the two options as equivalent. 255 


E.3.1.2.2 Reference treatment 256 


Once placebo and pantoprazole 10 mg/d had been combined to form a single comparator 257 
(see above), it was sensible to use this as the reference treatment for the network, both 258 
because it is central to and well connected in the evidence-base and because it makes 259 


comparisons readily interpretable. 260 


E.3.1.2.3 Models used 261 


Included RCTs reported relapse rate after either 6 or 12 months' follow-up. In contrast to the 262 
4- and 8-week datapoints in the healing phase evidence-base (see above), there were no 263 
trials reporting both these junctures; therefore, it was not possible to assess whether relative 264 


effects can be assumed to change as follow-up extends. For this reason, 2 different models 265 
were explored for the maintenance dataset – 1 that, in an identical way to the healing-phase 266 
NMA, combined effectiveness estimates regardless of duration of follow-up (log-odds scale; 267 


binomial likelihood; logit link function) and one that incorporated data on duration of follow-up 268 
to estimate effects on a log-hazard scale (binomial likelihood; complementary log–log 269 
['cloglog'] link function; see E.2.2).  270 


We fitted FE and RE versions of each model and examined measures of goodness of fit to 271 
discriminate between them (Table 2). 272 


 273 
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Table 2: Measures of goodness of fit for candidate models for the maintenance network 274 


Measure of 
goodness of fit 


Logit-link odds ratio Cloglog-link hazard ratio 


FE RE FE RE 


Residual deviance* 24.14 17.41 20.79 15.4 


Deviance information 
criterion (DIC) 89.989 86.623 86.518 84.536 


Tau 
n/a 


1.085 
(95%CrI: 0.102, 1.943) n/a 


0.726 
(95%CrI: 0.068, 1.843) 


*Compared to 15 datapoints 


The RE version of the cloglog modle was found to have a superior fit to the data (as 275 
assessed by lower residual deviance and DIC), so was preferred for all analyses. 276 


E.3.2 Results 277 


E.3.2.1 Healing 278 


 279 


1 Pantoprazole - 40


2 Esomeprazole - 20


3 Esomeprazole - 40


4 Lansoprazole - 30


5 Nizatidine - 300


6 Omeprazole - 20


7 Pantoprazole - 10


8 Pantoprazole - 20


9 Placebo


10 Rabeprazole - 20


11 Rabeprazole - 50 (ER)


12 Ranitidine - 300


13 Ranitidine - 600


1


2 3


4


5


6


7


8


9


10


11


12


13


 


Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled 
arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show 
direction of trend where effect does not reach statistical significance. 


Figure 2: Network meta-analysis of healing (4-8wks) – evidence network 280 
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Table 3: Network meta-analysis of healing (4–8wks) – input data 
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0
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Armstrong (2001) – 4wk 1/6    0/6         


Castell (2002) – 8wk   552/640 477/646          


Fennerty (2005) – 8wk
a
   386/498 367/501          


Gillessen (2004) – 10wk
b
 12/18  9/19           


Jansen (1999) – 8wk    10/11         7/16 


Kahrilas (2000) – 8wk  124/165 136/166   133/182        


Koop (1995) – 4wk 17/30           9/14  


Kovacs (2002) – 8wk
a
 16/27    2/21   15/28      


Laine(a) (2011) – 8wk
a
   398/531        419/524   


Laine(b) (2011)   421/537        409/528   


Lightdale (2006) – 8wk  122/158    110/154        


Mee (1996) – 8wk
a
    26/37  27/38        


Meneghelli (2002) – 8wk
a
 20/24           10/24  


Mossner (1995) – 4wk 21/36     12/22        


Pace (2005) – 8wk      13/15    14/15    


Richter (2000) – 8wk
a
       23/60 45/65 2/28     


Richter (2001) – 8wk
a
   268/317   217/320        


Robinson (1995) – 8wk    48/63        46/71  


Schmitt (2006) – 8wk
a
   167/189   131/169        


a
  Data also available for 4wk follow-up; only 8wk data used in analysis 


b
  Assumed same as 8wk in analyses 
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Table 4: Network meta-analysis of healing (4–8wks) – relative effectiveness of all pairwise combinations 


 P
a


n
to


p
ra


z
o


le
 -


 


4
0
 


E
s


o
m


e
p


ra
z
o


le
 


- 
2


0
 


E
s


o
m


e
p


ra
z
o


le
 


- 
4


0
 


L
a


n
s
o


p
ra


z
o


le
 -


 


3
0
 


N
iz


a
ti


d
in


e
 -


 


3
0


0
 


O
m


e
p


ra
z
o


le
 -


 


2
0
 


P
a


n
to


p
ra


z
o


le
 -


 


1
0
 


P
a


n
to


p
ra


z
o


le
 -


 
2


0
 


P
la


c
e


b
o


 


R
a


b
e


p
ra


z
o


le
 -


 


2
0
 


R
a


b
e


p
ra


z
o


le
 -


 


5
0


(E
R


) 


R
a


n
it


id
in


e
 -


 


3
0


0
 


R
a


n
it


id
in


e
 -


 


6
0


0
 


Pantoprazole - 40  - 0.45 


(0.12,1.70) 


- 0.09 


(0.02,0.41) 


0.86 


(0.29,2.50) 


- 0.79 


(0.27,2.31) 


- - - 0.45 


(0.05,4.11) 


- 


Esomeprazole - 20 0.67 
(0.24,1.84) 


 1.50 
(0.88,2.55) 


- - 0.82 
(0.58,1.16) 


- - - - - - - 


Esomeprazole - 40 1.06 
(0.44,2.43) 


1.59 
(0.77,3.05) 


 0.60 
(0.34,1.04) 


- 0.45 
(0.34,0.59) 


- - - - 1.12 
(0.80,1.57) 


- - 


Lansoprazole - 30 0.63 
(0.25,1.48) 


0.93 
(0.41,2.03) 


0.59 
(0.36,0.98) 


 - 1.04 
(0.38,2.81) 


- - - - - 0.58 
(0.27,1.23) 


0.08 
(0.01,0.76) 


Nizatidine - 300 0.05 
(0.01,0.30) 


0.08 
(0.01,0.59) 


0.05 
(0.01,0.35) 


0.09 
(0.01,0.58) 


 - - 10.96 
(2.14,56.3) 


- - - - - 


Omeprazole - 20 0.53 
(0.22,1.26) 


0.79 
(0.43,1.46) 


0.50 
(0.32,0.82) 


0.84 
(0.48,1.61) 


9.92 
(1.47,97.0) 


 - - - 2.15 
(0.17,26.7) 


- - - 


Pantoprazole - 10 0.22 


(0.04,1.15) 


0.32 


(0.04,2.20) 


0.20 


(0.03,1.33) 


0.34 


(0.05,2.27) 


4.01 


(0.51,48.0) 


0.40 


(0.06,2.62) 


 3.62 


(1.73,7.59) 


0.12 


(0.03,0.57) 


- - - - 


Pantoprazole - 20 0.79 


(0.21,2.90) 


1.17 


(0.22,5.88) 


0.75 


(0.16,3.51) 


1.27 


(0.26,6.08) 


14.38 


(2.63,132) 


1.50 


(0.31,6.80) 


3.62 


(1.30,10.6) 


 0.03 


(0.01,0.16) 


- - - - 


Placebo 0.02 
(0.00,0.17) 


0.03 
(0.00,0.33) 


0.02 
(0.00,0.19) 


0.04 
(0.00,0.33) 


0.40 
(0.03,6.55) 


0.04 
(0.00,0.38) 


0.11 
(0.01,0.51) 


0.03 
(0.00,0.14) 


 - - - - 


Rabeprazole - 20 1.46 
(0.08,49.9) 


2.13 
(0.12,72.3) 


1.34 
(0.08,44.9) 


2.28 
(0.13,77.9) 


28.34 
(0.9,1441) 


2.68 
(0.16,86.5) 


6.60 
(0.25,358) 


1.80 
(0.08,83.7) 


67.10 
(1.8,5366) 


 - - - 


Rabeprazole - 50(ER) 1.19 
(0.42,3.23) 


1.79 
(0.71,4.29) 


1.13 
(0.63,2.03) 


1.91 
(0.88,4.14) 


22.63 
(3.03,232) 


2.27 
(1.03,4.64) 


5.55 
(0.77,39.7) 


1.52 
(0.29,7.79) 


53.12 
(5.40,777) 


0.84 
(0.02,15.5) 


 - - 


Ranitidine - 300 0.39 
(0.16,0.91) 


0.58 
(0.19,1.72) 


0.37 
(0.15,0.94) 


0.62 
(0.26,1.50) 


7.30 
(1.06,73.9) 


0.73 
(0.28,1.88) 


1.80 
(0.28,12.4) 


0.49 
(0.10,2.37) 


17.14 
(1.89,243) 


0.27 
(0.01,5.14) 


0.32 
(0.11,0.99) 


 - 


Ranitidine - 600 0.03 
(0.00,0.37) 


0.05 
(0.00,0.53) 


0.03 
(0.00,0.32) 


0.05 
(0.00,0.52) 


0.57 
(0.01,15.2) 


0.06 
(0.00,0.64) 


0.14 
(0.00,2.96) 


0.04 
(0.00,0.67) 


1.40 
(0.02,42.8) 


0.02 
(0.00,0.97) 


0.03 
(0.00,0.30) 


0.08 
(0.00,0.99) 


 


Values given are odds ratios. 
The segment below and to the left of the shaded cells is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus 
column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. The segment above and to the right of the 
shaded cells gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). Numbers in parentheses are 95% confidence 
intervals. 
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0.0039063 0.015625 0.0625 0.25 1 4 16 64


Esomeprazole - 20


Esomeprazole - 40


Lansoprazole - 30


Nizatidine - 300


Omeprazole - 20


Pantoprazole - 10


Pantoprazole - 20


Placebo


Rabeprazole - 20


Rabeprazole - 50 (Er)


Ranitidine - 300


Ranitidine - 600


Odds Ratio -v- Pantoprazole - 40


 NMA


 Direct pairwise
 


Values less than 1 favour Pantoprazole 40; values greater than 1 favour the comparator treatment. Solid error 
bars are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 3: Network meta-analysis of healing (4–8wks) – relative effect of all options compared 
with placebo 


 


Table 5: Network meta-analysis of healing (4–8wks) – rankings for each comparator 


 Probability best Median rank (95%CrI) 


Pantoprazole - 40 0.105 3 (1, 7) 


Esomeprazole - 20 0.011 6 (2, 9) 


Esomeprazole - 40 0.054 3 (1, 6) 


Lansoprazole - 30 0.002 6 (3, 9) 


Nizatidine - 300 0.000 11 (10, 13) 


Omeprazole - 20 0.000 7 (4, 10) 


Pantoprazole - 10 0.002 10 (3, 11) 


Pantoprazole - 20 0.122 5 (1, 9) 


Placebo 0.000 12 (11, 13) 


Rabeprazole - 20 0.482 2 (1, 11) 


Rabeprazole - 50 (ER) 0.221 2 (1, 7) 


Ranitidine - 300 0.001 9 (4, 10) 


Ranitidine - 600 0.000 12 (9, 13) 
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Figure 4: Network meta-analysis of healing (4–8wks) – rank probability histograms 


 


Table 6: Network meta-analysis of healing (4–8wks) – model fit statistics 


Residual deviance Dbar Dhat pD DIC tau 


43.41 


(compared to 41 datapoints) 


219.796 183.906 35.89 255.687 0.294 (95%CrI: 0.054, 0.793) 
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E.3.2.2 Maintenance 


 


1 Placebo / Panto - 10


2 Esomeprazole - 20


3 Lansoprazole - 15


4 Lansoprazole - 30


5 Pantoprazole - 20


6 Pantoprazole - 40


7 Ranitidine - 300


1


23


4


5


6


7


 


Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons 
available. Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – 
filled arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads 
show direction of trend where effect does not reach statistical significance. 


Figure 5: Network meta-analysis of relapse (6–12mo) – evidence network 


 


Table 7: Network meta-analysis of relapse (6–12mo) – input data 
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Robinson (1996) – 1yr 26/35  9/33 5/32    


Lauritsen (2003) – 0.5yr  27/114 42/102     


DeVault (2006) – 0.5yr  25/121 40/131     


Richter (2004) – 1yr 22/30    14/31 5/19 21/26 


Metz (2003) – 1yr 34/34    8/23 10/26 31/34 
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Table 8: Network meta-analysis of relapse (6–12mo) – relative effectiveness of all pairwise combinations 
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Placebo        


Esomeprazole - 20 
0.13 


(0.01, 1.64) 
      


Lansoprazole - 15 
0.22 


(0.03, 1.89) 
1.76 


(0.41, 7.57) 
     


Lansoprazole - 30 
0.12 


(0.01, 1.02) 
0.91 


(0.06, 13.14) 
0.52 


(0.05, 4.81) 
    


Pantoprazole - 20 
0.19 


(0.03, 0.68) 
1.47 


(0.05, 22.34) 
0.83 


(0.04, 8.63) 
1.61 


(0.07, 19.72) 
   


Pantoprazole - 40 
0.13 


(0.02, 0.50) 
1.05 


(0.04, 16.05) 
0.59 


(0.03, 6.38) 
1.15 


(0.05, 14.58) 
0.72 


(0.15, 3.36) 
  


Ranitidine - 300 
0.74 


(0.10, 2.67) 
5.76 


(0.20, 88.64) 
3.27 


(0.16, 33.92) 
6.28 


(0.30, 74.27) 
3.91 


(0.90, 17.84) 
5.42 


(1.21, 25.27) 
 


Values given are hazard ratios. The segment below and to the left of the shaded cells is derived from the network meta-analysis, reflecting direct and indirect evidence of 
treatment effects (row versus column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. Because it is 
not easily possible to derive analogous estimates of hazard ratios from a frequentist analysis of direct data only, the segment above and to the right of the shaded cells is left 
blank. 
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 1 
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Hazard Ratio -v- Placebo


 NMA


 


Values less than 1 favour the comparator treatment; values greater than 1 favour placebo. Solid error bars are 95% 
credible intervals. 


Figure 6: Network meta-analysis of relapse (6–12mo) – relative effect of all options compared 2 
with placebo 3 


 4 


Table 9: Network meta-analysis of relapse (6–12mo) – rankings for each comparator 5 


 Probability best Median rank (95%CrI) 


Placebo / Pantoprazole 10 0.000 7 (5, 7) 


Esomeprazole - 20 0.294 2 (1, 6) 


Lansoprazole - 15 0.020 4 (2, 7) 


Lansoprazole - 30 0.338 2 (1, 6) 


Pantoprazole - 20 0.096 4 (1, 5) 


Pantoprazole - 40 0.249 3 (1, 5) 


Ranitidine - 300 0.003 6 (3, 7) 


 6 
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Figure 7: Network meta-analysis of relapse (6–12mo) – rank probability histograms 7 


 8 


Table 10: Network meta-analysis of relapse (6–12month) – model fit statistics 9 


Residual deviance Dbar Dhat pD DIC tau 


15.47 


(compared to 15 datapoints) 


70.247 55.828 14.42 84.667 0.712 (95%CrI: 0.055, 1.845) 


 10 


E.4 H pylori eradication 11 


E.4.1 Question-specific methods 12 


E.4.1.1 Study selection and data collection 13 


To estimate the relative efficacy of different H pylori eradication regimens for first and second-14 


line treatment, NMAs were conducted using included RCT evidence identified for the review 15 


questions. 16 


Five NMAs were conducted, defined by population and outcome measure: 17 
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First-line eradication 18 


 Eradication network 19 


Second-line eradication 20 


 Eradication network 21 


 Adverse events (rash) network 22 


 Adverse events (loose stools) network 23 


 Adherence to medication network 24 


E.4.1.2 Reference treatment 25 


We selected the following as reference treatments in the networks: 26 


 First-line eradication: PPI/AMO/CLA as this regimen was recommended in the previous 27 
guideline (CG17) 28 


 Second-line eradication (all outcomes): PPI/BIS/NIT/TET as this regimen was most fully 29 


represented in the evidence-base 30 


E.4.1.3 Models used 31 


We explored 2 alternative models for synthesising dichotomous outcomes (see E.2.2). There 32 
were negligible differences between results from the two types of model. However, it was 33 


observed that the cloglog model can be unstable when there are no or few events in either arm 34 
(even when a constant was added to studies with zero cells); this problem was particularly 35 
common for individual adverse events. For this reason, logit models were used in the final 36 


syntheses. It was also noted that producing results as odds ratios may be more helpful for 37 
model validation, as they provide a straightforward point of comparison with frequentist 38 


syntheses of direct evidence. 39 


Fixed versus random effects 40 


FE and RE models were fitted for each network. The model selected for each network and 41 


rationale for selection is outlined in the tables below. 42 


 43 


Table 11: Measures of goodness of fit of fixed- and random-effects models for the first-line 44 
eradication network 45 


Measure of goodness of fit FE model RE model 


Residual deviance* 59.35 44.49 


Deviance information criterion (DIC) 254.885 245.905 


Tau n/a 0.630 (95%CrI: 0.232, 1.458) 


*Compared to 41 datapoints 


The RE model was selected as the residual deviance for the RE model was closer to the 46 
number of unconstrained datapoints and DIC was lower. 47 


Table 12: Measures of goodness of fit of fixed- and random-effects models for the second-line 48 
eradication network 49 


Measure of goodness of fit FE model RE model 


Residual deviance* 42.07 38.76 
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Measure of goodness of fit FE model RE model 


Deviance information criterion (DIC) 210.781 210.626 


Tau n/a 0.678 (95%CrI: 0.045, 1.854) 


*Compared to 36 datapoints 


The RE model was selected as the residual deviance for the RE model was close to the number 50 
of unconstrained datapoints, although it was noted that there was very little to choose between 51 
the models in DIC. 52 


Table 13: Measures of goodness of fit of fixed- and random-effects models for the second-line 53 
adverse event (rash) network 54 


Measure of goodness of fit FE model RE model 


Residual deviance* 25.72 25.72 


Deviance information criterion (DIC) 93.959 94.611 


Tau n/a 0.851 (95%CrI: 0.046, 1.931) 


*Compared to 24 datapoints 


There was only a marginal difference in the residual deviance for both models and they were 55 
both relatively close to the number of unconstrained datapoints. The FE model was selected 56 


due to its slight advantage in DIC and more parsimonious interpretation. 57 


Table 14: Measures of goodness of fit of fixed- and random-effects models for the second-line 58 
adverse event (loose stools) network 59 


Measure of goodness of fit FE model RE model 


Residual deviance* 34 33.47 


Deviance information criterion (DIC) 143.053 143.832 


Tau n/a 0.710 (95%CrI: 0.036, 1.872) 


*Compared to 32 datapoints 


There was only a marginal difference in the residual deviance for both models and they were 60 


both relatively close to the number of unconstrained datapoints. The FE model was selected 61 
due to its slight advantage in DIC and more parsimonious interpretation. 62 


Table 15: Measures of goodness of fit of fixed- and random-effects models for the second-line 63 
adherence to medication network 64 


Measure of goodness of fit FE model RE model 


Residual deviance* 21.63 22.06 


Deviance information criterion (DIC) 105.973 107.06 


Tau n/a 0.670 (95%CrI: 0.031, 1.892) 


*Compared to 22 datapoints 


Both models had residual deviance that was very close to the number of unconstrained 65 
datapoints. The FE model was selected due to its slight advantage in DIC and more 66 
parsimonious interpretation. 67 
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E.4.2 Results 68 


E.4.2.1 First-line eradication 69 


Eradication network 70 


A total of 16 RCTs from the evidence review met the inclusion criteria for the eradication NMA. 71 
Six studies which reported eradication could not be included in the NMA for the following 72 


reasons: 73 


 The studies compared the same regimens and only the dose or duration differed (internal 74 
loop: denoted by a dashed line on the network) (5 studies) 75 


 One comparison was not linked to the network and therefore could not be compared 76 


(indirectly) with the regimens in the network (1 study) 77 


The data from these studies was analysed using pairwise meta-analysis and was presented to 78 


the GDG and considered alongside the outputs from the NMA. Full GRADE tables can be 79 


viewed in appendix F. 80 


Table 17 shows the odds ratio matrix for first-line H pylori eradication and summarises the 81 


results of the conventional pairwise meta-analyses together with the results generated by the 82 
NMA for every possible treatment comparison. The section below and to the left of the shaded 83 


diagonal is derived from the NMA, reflecting the combined direct and indirect evidence of 84 
treatment effects (row versus column). The point estimate reflects the mean of the posterior 85 
distribution, and numbers in parentheses are 95%Crl. The section above and to the right of the 86 


shaded diagonal gives pooled direct evidence (pairwise meta-analysis) where available (column 87 
versus row). Numbers in parentheses are 95% CI.  88 


The plot of relative effectiveness (Figure 9) shows indirect estimates of interventions in 89 


comparison to standard first-line treatment (PPI/AMO/CLA) from the NMA with 95% Crl (solid 90 
error bars) and direct pairwise head-to-head comparisons with 95% Cl (dashed error bars) in 91 
graphical form. 92 


The rank probability table (Table 18) and rankograms (Figure 10 & Figure 11) show the 93 
probability of ranking in each position for each regimen for achieving H pylori eradication. 94 


Results are given separately for the network including and excluding regimens including an 95 
unlicensed component; this is because the inclusion of options that could only be recommended 96 


in unusual circumstances may conceal differences between other options.  97 


 98 


 99 
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1 AMO-CLA-PPI


2 AMO-H2RA-NIT


3 AMO-NIT-PPI


4 AMO-PPI


5 AMO-PPI-QUI


6 BIS-H2RA-CLA


7 BIS-H2RA-NIT-TET


8 BIS-CLA-NIT


9 BIS-NIT-PPI-TET


10 BIS-NIT-TET


11 BIS-NTF-TET


12 CLA-NIT-PPI


13 CLA-PPI


14 PPI


15 NTZ-PPI-QUI-TET


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


 


Outlined nodes with dark numbers represent regimens with an unlicensed component. 
Size of nodes is proportional to total number of participants randomised to receive the treatment in question across 
the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled arrowheads 
show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show direction of trend 
where effect does not reach statistical significance. 


Figure 8: Eradication - evidence network  100 


 101 
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Table 16: Network meta-analysis of first-line eradication of H pylori – input data 
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Antos et al. (2006) 26/31    26/30           


Arkkila et al. (2005) 27/27   24/29     25/27     0/29  


Basu et al. (2011) 66/90              161/180 


Chiba (1996)            28/34 18/31   


Ecclissato et al. (2002) 27/46          24/46     


Hsu et al. (2001)  48/60 50/60             


Katelaris et al. (2000)   89/109         64/111    


Katelaris et al. (2002) 104/134        110/134 95/137      


Koivisto et al. (2005) 100/110  83/106    92/113         


Laine et al. (2000) Trial A 179/233            112/215   


Laine et al. (2000) Trial B 58/74             1/24  


Laine et al. (2003) 114/137        121/138       


Lee et al. (1999) 83/116           140/192    


Lerang et al. (1997)   44/46       49/54      


Lerang et al. (1997)   70/77     74/78    72/76    


Ohlin et al. (2002) 48/62   56/115            


Veldhuyzen van Zanten et al. (2003) 118/152     101/153          
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Table 17: Network meta-analysis of first-line eradication of H pylori – relative effectiveness of all pairwise combinations 
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AMO-CLA-PPI  - 
0.36 


(0.16,0.80) 
0.26 


(0.13,0.51) 
1.25 


(0.30,5.19) 
0.56 


(0.34,0.93) 
0.44 


(0.20,0.98) 
- 


1.32 
(0.84,2.05) 


0.65 
(0.38,1.13) 


0.77 
(0.34,1.75) 


1.07 
(0.64,1.79) 


0.33 
(0.22,0.49) 


0.00 
(0.00,0.10) 


3.08 
(1.58,6.00) 


AMO-H2RA-NIT 
0.70 


(0.08,5.37) 
 


1.25 
(0.49,3.16) 


- - - - - - - - - - - - 


AMO-NIT-PPI 
0.87 


(0.28,2.56) 
1.25 


(0.21,7.50) 
 - - - 


1.21 
(0.63,2.35) 


1.85 
(0.52,6.60) 


- 
0.45 


(0.08,2.41) 
- 


0.68 
(0.12,3.81) 


- - - 


AMO-PPI 
0.27 


(0.08,0.87) 
0.39 


(0.04,4.35) 
0.31 


(0.06,1.57) 
 - - - - 


2.60 
(0.46,14.7) 


- - - - 
0.00 


(0.00,0.07) 
- 


AMO-PPI-QUI 
1.25 


(0.16,10.9) 
1.80 


(0.10,37.0) 
1.44 


(0.14,16.4) 
4.62 


(0.42,56. 9) 
 - - - - - - - - - - 


BIS-H2RA-CLA 
0.56 


(0.12,2.72) 


0.81 


(0.06,11.6) 


0.65 


(0.10,4.55) 


2.07 


(0.30,15.4) 


0.45 


(0.03,5.99) 
 - - - - - - - - - 


BIS-H2RA-NIT-TET 
0.70 


(0.15,3.11) 


1.00 


(0.10,10.4) 


0.81 


(0.18,3.69) 


2.59 


(0.36,18.6) 


0.56 


(0.04,7.29) 


1.26 


(0.13,10.9) 
 - - - - - - - - 


BIS-CLA-NIT 
1.21 


(0.16,9.41) 


1.74 


(0.14,23.0) 


1.38 


(0.23,9.40) 


4.45 


(0.44,48.5) 


0.97 


(0.05,17.4) 


2.18 


(0.17,29.4) 


1.71 


(0.17,19.0) 
 - - - 


0.97 


(0.23,4.04) 
- - - 


BIS-NIT-PPI-TET 
1.18 


(0.40,3.17) 


1.71 
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1.36 


(0.31,5.61) 
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- 


BIS-NIT-TET 
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(0.08,7.45) 
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0.43 
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0.45 
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0.46 


(0.12,1.73) 
 - - - - - 


BIS-NTF-TET 
0.76 


(0.14,4.22) 
1.10 


(0.08,16.7) 
0.87 


(0.12,6.77) 
2.80 


(0.36,22.8) 
0.60 


(0.04,9.24) 
1.35 


(0.13,14.4) 
1.08 


(0.11,11.5) 
0.63 


(0.04,8.91) 
0.64 


(0.09,4.91) 
1.40 


(0.17,12.6) 
 - - - - 


CLA-NIT-PPI 
0.74 


(0.26,2.24) 
1.07 


(0.14,8.80) 
0.85 


(0.31,2.56) 
2.72 


(0.58,14.2) 
0.59 


(0.05,6.15) 
1.32 


(0.19,9.31) 
1.05 


(0.21,6.03) 
0.62 


(0.09,3.95) 
0.62 


(0.16,2.87) 
1.34 


(0.33,6.86) 
0.97 


(0.13,7.60) 
 


0.30 
(0.10,0.92) 


- - 


CLA-PPI 
0.28 


(0.08,0.99) 
0.41 


(0.04,4.34) 
0.32 


(0.07,1.55) 
1.04 


(0.18,6.03) 
0.22 


(0.02,2.52) 
0.51 


(0.07,3.87) 
0.40 
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0.23 


(0.02,2.08) 
0.24 


(0.05,1.26) 
0.52 


(0.10,3.22) 
0.37 
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0.38 
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 - - 


PPI 
0.00 
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0.00 


(0.00,0.03) 
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0.00 
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0.00 


(0.00,0.02) 
0.00 


(0.00,0.05) 
 - 


NTZ-PPI-QUI-TET 
3.11 


(0.73,13.7) 
4.48 


(0.36,60.2) 
3.58 


(0.59,23.2) 
11.45 


(1.84,76.9) 
2.49 


(0.19,32.6) 
5.56 


(0.66,47.8) 
4.40 


(0.54,38.7) 
2.59 


(0.21,30.9) 
2.62 


(0.48,16.6) 
5.67 


(0.92,44.0) 
4.10 


(0.43,37.9) 
4.21 


(0.68,25.5) 
10.96 


(1.63,79.5) 
2892.00 


(213,123900) 
 


Values given are odds ratios. 
The segment below and to the left of the green diagonal cells is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus 
column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. The segment above and to the right of the 
green diagonal cells gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). Numbers in parentheses are 95% confidence 
intervals. 
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Values less than 1 favour AMO-CLA-PPI; values greater than 1 favour the comparator treatment. Solid error bars 
are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 9: Network meta-analysis of first-line eradication of H pylori – relative effect of all 
options compared with placebo 
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Table 18: Network meta-analysis of first-line eradication of H pylori – rankings for each 
comparator 


Regimen 


Including regimens 
with unlicensed components 


Excluding regimens 
with unlicensed components 


Probability 
best 


Median rank 
(95%CrI) 


Probability 
best 


Median rank 
(95%CrI) 


BIS-NIT-PPI-TET 0.032 4 (1, 11) 0.152 3 (1, 9) 


AMO-PPI-QUI 0.163 4 (1, 14) 0.309 3 (1, 12) 


BIS-CLA-NIT 0.133 4 (1, 13) 0.267 3 (1, 12) 


AMO-CLA-PPI 0.001 6 (3, 10) 0.024 4 (2, 8) 


AMO-NIT-PPI 0.005 7 (2, 12) 0.021 5 (2, 10) 


BIS-NTF-TET 0.036 8 (1, 14) 0.016 6 (2, 10) 


AMO-H2RA-NIT 0.043 8 (1, 14) 0.103 7 (1, 12) 


BIS-H2RA-NIT-TET 0.017 8 (2, 14) 0.053 7 (1, 12) 


BIS-H2RA-CLA 0.013 10 (2, 14) 0.042 8 (1, 12) 


BIS-NIT-TET 0.002 10 (3, 14) 0.010 8 (2, 12) 


CLA-PPI 0.001 13 (6, 14) 0.002 11 (5, 12) 


AMO-PPI 0.000 13 (6, 14) 0.002 11 (5, 12) 


PPI 0.000 15 (15, 15) 0.000 13 (13, 13) 


NTZ-PPI-QUI-TET 0.550 1 (1, 8)   


CLA-NIT-PPI 0.003 8 (3, 12)   


 







 


 


Dyspepsia and gastro-oesophageal reflux disease 
Network meta-analyses – methods and detailed results 


National Institute for Health and Care Excellence, 2014. 
27 


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


AMO-CLA-PPI


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


AMO-H2RA-NIT


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


AMO-NIT-PPI


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


AMO-PPI


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


AMO-PPI-QUI


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


BIS-H2RA-CLA


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


BIS-H2RA-NIT-TET


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


BIS-CLA-NIT


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


BIS-NIT-PPI-TET


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


BIS-NIT-TET


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


CLA-NIT-PPI


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


CLA-PPI


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


PPI


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


NTZ-PPI-QUI-TET


0.0


0.2


0.4


0.6


0.8


1.0


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15


BIS-NTF-TET


 


Figure 10: Network meta-analysis of first-line eradication of H pylori – rank probability 
histograms (including regimens with an unlicensed component) 
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Figure 11: Network meta-analysis of first-line eradication of H pylori – rank probability 
histograms (excluding regimens with an unlicensed component) 


 


Table 19: Network meta-analysis of first-line eradication of H pylori – model fit statistics 


Residual deviance Dbar Dhat pD DIC tau 


44.7 


(compared to 41 datapoints) 


209.322 172.411 36.911 246.234 0.627 (95%CrI: 0.224, 
1.406) 


E.4.2.2 Second-line eradication 


Eradication 


A total of 18 RCTs from the evidence review met the inclusion criteria for the eradication 
network. Four studies which reported eradication could not be included in the NMA for the 


following reason: 


 The studies compared the same regimens and only the dose or duration differed (internal 
loop: denoted by a dashed line on the full network diagram [see main guideline]) 
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The data from these studies was analysed using pairwise meta-analyses and was presented 


to the GDG and considered alongside the outputs from the NMA. Full GRADE tables can be 
viewed in appendix F 


Table 21 is the odds ratio matrix for second-line H pylori eradication summarising the results 


of the conventional pairwise meta-analyses together with the results generated by the NMA 
for every possible treatment comparison.  


The plot of relative effectiveness (Figure 13) shows indirect estimates of interventions in 
comparison to PPI/BIS/NIT/TET from the NMA with 95% Crl (solid error bars) and direct 
pairwise head-to-head comparisons with 95% CI (dashed error bars) in graphical form. The 
rankograms (Figure 14) show the probability of being the best regimen for achieving H pylori 


eradication second-line.  
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2 AMO-BIS-CLA-H2RA


3 AMO-BIS-NIT-PPI


4 AMO-BIS-PPI-TET


5 AMO-CLA-NIT-PPI


6 AMOCLAV-BIS-PPI-TET
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8 AMO-PPI-QUI


9 AMO-PPI-TET


10 BIS-CLA-NIT-PPI
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12 BIS-PPI-QUI-TET


13 CLA-NIT-PPI-TET


14 NIT-PPI-QUI
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Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled 
arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show 
direction of trend where effect does not reach statistical significance. 


Figure 12: Network meta-analysis of second-line eradication of H pylori – evidence network 







 


 


Dyspepsia and gastro-oesophageal reflux disease 
Network meta-analyses – methods and detailed results 


National Institute for Health and Care Excellence, 2014. 30 


Table 20: Network meta-analysis of second-line eradication of H pylori – input data 
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Bago J et al. (2009) 42/78             60/82 


Cheon JH et al. (2006) 19/29     4/25         


Cheon JH et al. (2006) 24/44       31/41       


Chi CH et al. (2003)   29/50 39/50           


Chuah SK et al. (2012)        50/64 48/64      


Chuah S-K et al. (2012) 59/74           60/76   


Georgopoulos SD et al. (2002) 41/49         27/46     


Gisbert JP et al. (1999) 17/30          25/30    


Gisbert JP et al. (2007)         34/50   34/50    


Hu TH et al. (2011)       38/45 31/45       


Koksal AS et al. (2005)  17/28         24/28    


Kuo CH et al. (2009) 53/83       58/83       


Kuo C-H et al. (2013) 43/50       43/51       


Matsumoto Y et al. (2005)       29/30 21/30       


Michopoulos S et al. (2000) 76/76          74/76    


Ueki N et al. (2009)     45/52  43/52        


Wu DC et al. (2006) 36/47            34/46  


Wu DC et al. (2011) 50/62   36/58           
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Table 21: Network meta-analysis of second-line eradication of H pylori – relative effectiveness of all pairwise combinations 
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BIS-NIT-PPI-TET  - - 
0.39 


(0.17, 0.89) 
- 


0.10 
(0.03, 0.37) 


- 
1.46 


(0.85, 2.50) 
- 


0.28 
(0.11, 0.72) 


1.22 
(0.07, 20.81) 


0.95 
(0.43, 2.10) 


0.87 
(0.34, 2.22) 


2.34 
(1.21, 4.53) 


AMO-BIS-CLA-H2RA 
0.37 


(0.02, 4.81) 
 - - - - - - - - 


3.88 
(1.06, 14.28) 


- - - 


AMO-BIS-NIT-PPI 
0.15 


(0.01, 2.92) 
0.39 


(0.01, 30.56) 
 


2.57 
(1.07, 6.15) 


- - - - - - - - - - 


AMO-BIS-PPI-TET 
0.39 


(0.05, 3.31) 
1.04 


(0.04, 45.65) 
2.63 


(0.31, 21.35) 
 - - - - - - - - - - 


AMO-CLA-NIT-PPI 
9.46 


(0.50, 214.6) 
26.51 


(0.67, 1907) 
63.92 


(0.98, 4838) 
24.36 


(0.66, 1142) 
 - 


0.74 
(0.25, 2.17) 


- - - - - - - 


AMOCLAV-BIS-PPI-TET 
0.09 


(0.01, 0.86) 
0.24 


(0.01, 11.19) 
0.60 


(0.01, 25.49) 
0.23 


(0.01, 4.85) 
0.01 


(0.00, 0.40) 
 - - - - - - - - 


AMO-NIT-PPI 
6.96 


(0.99, 59.61) 
18.88 


(0.95, 720.1) 
46.53 


(1.36, 1980) 
17.95 


(1.06, 388.4) 
0.73 


(0.08, 6.83) 
79.82 


(3.98, 1997) 
 


0.24 
(0.05, 1.07) 


- - - - - - 


AMO-PPI-QUI 
1.51 


(0.45, 4.45) 


4.05 


(0.28, 83.03) 


10.18 


(0.36, 225.5) 


3.89 


(0.31, 38.64) 


0.16 


(0.01, 2.22) 


16.73 


(1.23, 223.5) 


0.22 


(0.03, 1.01) 
 


0.84 


(0.37, 1.91) 
- 


1.00 


(0.43, 2.32) 
- - - 


AMO-PPI-TET 
1.23 


(0.10, 12.97) 


3.28 


(0.11, 137.2) 


8.59 


(0.17, 353.9) 


3.20 


(0.12, 72.66) 


0.13 


(0.00, 3.88) 


13.87 


(0.48, 425.4) 


0.18 


(0.01, 2.28) 


0.82 


(0.10, 6.88) 
 - - - - - 


BIS-CLA-NIT-PPI 
0.27 


(0.03, 2.31) 


0.73 


(0.03, 32.33) 


1.81 


(0.04, 70.96) 


0.69 


(0.03, 13.82) 


0.03 


(0.00, 1.09) 


3.04 


(0.13, 73.85) 


0.04 


(0.00, 0.71) 


0.18 


(0.02, 2.19) 


0.22 


(0.01, 6.33) 
 - - - - 


BIS-H2RA-NIT-TET 
1.60 


(0.27, 5.83) 


4.31 


(0.42, 48.07) 


10.95 


(0.27, 231.0) 


4.15 


(0.23, 41.50) 


0.17 


(0.00, 3.14) 


17.93 


(0.89, 241.1) 


0.23 


(0.01, 1.72) 


1.07 


(0.18, 4.29) 


1.30 


(0.07, 15.30) 


6.01 


(0.32, 63.89) 
 - - - 


BIS-PPI-QUI-TET 
0.95 


(0.12, 7.97) 


2.57 


(0.10, 103.8) 


6.56 


(0.16, 240.7) 


2.48 


(0.12, 46.05) 


0.10 


(0.00, 3.79) 


10.61 


(0.50, 264.4) 


0.14 


(0.01, 2.25) 


0.63 


(0.06, 7.47) 


0.77 


(0.03, 20.53) 


3.48 


(0.18, 73.54) 


0.58 


(0.06, 10.78) 
 - - 


CLA-NIT-PPI-TET 
0.84 


(0.10, 7.48) 
2.29 


(0.09, 99.93) 
5.96 


(0.14, 224.4) 
2.22 


(0.11, 44.82) 
0.09 


(0.00, 3.35) 
9.73 


(0.42, 236.9) 
0.12 


(0.01, 2.10) 
0.57 


(0.05, 7.07) 
0.70 


(0.03, 18.60) 
3.20 


(0.16, 65.93) 
0.53 


(0.05, 9.65) 
0.90 


(0.05, 18.63) 
 - 


NIT-PPI-QUI 
2.31 


(0.30, 18.15) 
6.14 


(0.25, 256.9) 
16.17 


(0.41, 557.4) 
6.07 


(0.29, 116.9) 
0.25 


(0.01, 8.62) 
25.88 


(1.28, 624.8) 
0.34 


(0.02, 5.43) 
1.54 


(0.16, 16.77) 
1.90 


(0.08, 49.36) 
8.77 


(0.44, 176.3) 
1.43 


(0.14, 23.78) 
2.44 


(0.12, 45.40) 
2.72 


(0.14, 51.83) 
 


Values given are odds ratios. 
The segment below and to the left of the shaded diagonal is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus 
column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. 
The segment above and to the right of the shaded diagonal gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). 
Numbers in parentheses are 95% confidence intervals. 







 


 


Dyspepsia and gastro-oesophageal reflux disease 
Network meta-analyses – methods and detailed results 


National Institute for Health and Care Excellence, 2014. 
32 


 


0.015625 0.0625 0.25 1 4 16 64 256


AMO-BIS-CLA-H2RA


AMO-BIS-NIT-PPI


AMO-BIS-PPI-TET


AMO-CLA-NIT-PPI


AMOCLAV-BIS-PPI-TET


AMO-NIT-PPI


AMO-PPI-QUI


AMO-PPI-TET


BIS-CLA-NIT-PPI


BIS-H2RA-NIT-TET


BIS-PPI-QUI-TET


CLA-NIT-PPI-TET


NIT-PPI-QUI


Odds ratio -v- BIS-NIT-PPI-TET
 NMA


 Direct pairwise  


Values less than 1 favour BIS-NIT-PPI-TET; values greater than 1 favour the comparator treatment. Solid error 
bars are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 13: Network meta-analysis of second-line eradication of H pylori – relative effect of all 
options compared with BIS-NIT-PPI-TET 


 


Table 22: Network meta-analysis of second-line eradication of H pylori – rankings for each 
comparator 


 Probability best Median rank (95%CrI) 


AMO-CLA-NIT-PPI 0.569 1 (1, 9) 


AMO-NIT-PPI 0.261 2 (1, 6) 


NIT-PPI-QUI 0.078 4 (1, 11) 


BIS-H2RA-NIT-TET 0.012 5 (2, 11) 


AMO-PPI-QUI 0.001 5 (3, 10) 


AMO-PPI-TET 0.024 6 (2, 13) 


BIS-NIT-PPI-TET 0.000 7 (4, 10) 


BIS-PPI-QUI-TET 0.019 8 (2, 13) 


CLA-NIT-PPI-TET 0.018 8 (2, 13) 


AMO-BIS-PPI-TET 0.004 11 (3, 13) 


AMO-BIS-CLA-H2RA 0.007 11 (3, 14) 


BIS-CLA-NIT-PPI 0.002 11 (4, 14) 


AMO-BIS-NIT-PPI 0.005 13 (4, 14) 


AMOCLAV-BIS-PPI-TET 0.000 13 (8, 14) 
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Figure 14: Network meta-analysis of second-line eradication of H pylori – rank probability 
histograms 


 


Table 23: Network meta-analysis of second-line eradication of H pylori – model fit statistics 


Residual deviance Dbar Dhat pD DIC tau 


38.76 


(compared to 36 datapoints) 


176.376 142.125 34.251 210.626 0.678 (95%CrI: 0.045, 1.854) 


 


Second-line adverse events – rash 


A total of 12 RCTs from the evidence review met the inclusion criteria for the adverse events 
(rash) network. One study which reported on rash could not be included in the NMA for the 
following reason: 


 The study compared the same regimens and only the duration differed (internal loop: 
denoted by a dashed line on the full network diagram [see full guideline]) 
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The data from this study were analysed using pairwise meta-analysis and were presented to 


the GDG and considered alongside the outputs from the NMA. Full GRADE tables can be 
viewed in appendix F. 


Table 25 is the odds ratio matrix for rash summarising the results of the conventional 
pairwise meta-analyses together with the results generated by the NMA for every possible 
treatment comparison.  


The plot of relative effectiveness (Figure 16) shows indirect estimates of interventions in 
comparison to (PPI/BIS/NIT/TET) from the NMA with 95% CrI (solid error bars) and direct 
pairwise head-to-head comparisons with 95% CIs (dashed error bars) in graphical form. The 
rankograms (Figure 17) show the probability of being the best second-line eradication 


regimen for achieving the lowest incidence of rash. 
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Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled 
arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show 
direction of trend where effect does not reach statistical significance. 


Figure 15: Network meta-analysis of second-line H pylori treatment – rash – evidence network 
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Table 24: Network meta-analysis of second-line H pylori treatment – rash – input data 
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Bago,J. et al. (2009) 0/78         1/82 


Chuah,S.K. et al. (2012)     0/64 1/64     


Chuah,S.-K. et al. (2012) 0/74       2/76   


Gisbert,J.P. et al. (2007)     0/50  1/50    


Hu,T.H. et al. (2011)    2/45 0/45      


Koksal,A.S. et al. (2005)  1/28     0/28    


Kuo,C.H. et al. (2009) 1/83    0/83      


Kuo,C.-H. et al. (2013) 3/50    1/51      


Matsumoto,Y. et al. (2005)    0/30 1/30      


Michopoulos,S. et al. (2000) 3/76      1/76    


Ueki,N. et al. (2009)   2/52 0/52       


Wu,D.C. et al. (2006) 1/47        2/46  
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Table 25: Network meta-analysis of second-line H pylori treatment – rash – relative effectiveness of all pairwise combinations 
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BIS-NIT-PPI-TET  - - - 
0.32 


(0.05, 2.07) 
- 


0.32 


(0.03, 3.19) 


5.00 


(0.24, 105.93) 


2.09 


(0.18, 23.89) 


2.89 


(0.12, 72.00) 


AMO-BIS-CLA-H2RA 
2.19 


(0.03, 1444) 
 - - - - 


0.32 


(0.01, 8.24) 
- - - 


AMO-CLA-NIT-PPI 
3.68 


(0.05, 2526) 
1.70 


(0.00, 3041) 
 


0.19 
(0.01, 4.11) 


- - - - - - 


AMO-NIT-PPI 
0.33 


(0.02, 5.26) 
0.15 


(0.00, 16.53) 
0.10 


(0.00, 2.06) 
 


0.67 
(0.11, 4.05) 


- - - - - 


AMO-PPI-QUI 
0.21 


(0.02, 1.15) 
0.09 


(0.00, 6.27) 
0.06 


(0.00, 2.30) 
0.62 


(0.07, 4.00) 
 


3.05 
(0.12, 76.21) 


3.06 
(0.12, 76.95) 


- - - 


AMO-PPI-TET 
1.09 


(0.02, 555.3) 
0.51 


(0.00, 543.70) 
0.31 


(0.00, 297.90) 
3.39 


(0.06, 1668) 
5.17 


(0.17, 2110) 
 - - - - 


BIS-H2RA-NIT-TET 
0.39 


(0.04, 2.53) 


0.19 


(0.00, 5.93) 


0.10 


(0.00, 9.01) 


1.18 


(0.05, 23.09) 


1.90 


(0.20, 20.81) 


0.34 


(0.00, 23.39) 
 - - - 


BIS-PPI-QUI-TET 
9.48 


(0.48, 3450) 


4.56 


(0.00, 5974) 


2.83 


(0.00, 3169) 


32.29 


(0.45, 16,050) 


50.34 


(1.37, 21,960) 


9.36 


(0.01, 10170) 


26.35 


(0.71, 12,950) 
 - - 


CLA-NIT-PPI-TET 
2.54 


(0.19, 92.10) 


1.17 


(0.00, 261.6) 


0.71 


(0.00, 169.80) 


8.08 


(0.18, 711.50) 


12.89 


(0.55, 863.6) 


2.31 


(0.00, 549.70) 


6.86 


(0.26, 435.40) 


0.25 


(0.00, 25.86) 
 - 


NIT-PPI-QUI 
4.78 


(0.17, 2989) 
2.34 


(0.00, 4092) 
1.41 


(0.00, 2623) 
16.23 


(0.17, 16060) 
25.45 


(0.51, 19,200) 
4.82 


(0.00, 7237) 
13.19 


(0.26, 10,980) 
0.49 


(0.00, 656.70) 
1.97 


(0.01, 1835) 
 


Values given are odds ratios. 
The segment below and to the left of the shaded diagonal is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus 
column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. 
The segment above and to the right of the shaded diagonal gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). 
Numbers in parentheses are 95% confidence intervals. 
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Values greater than 1 favour BIS-NIT-PPI-TET; values less than 1 favour the comparator treatment. Solid error 
bars are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 16: Network meta-analysis of second-line H pylori treatment – rash – relative effect of all 
options compared with BIS-NIT-PPI-TET 


 


Table 26: Network meta-analysis of second-line H pylori treatment – rash – rankings for each 
comparator 


 Probability best Median rank (95%CrI) 


AMO-PPI-QUI 0.339 2 (1, 5) 


BIS-H2RA-NIT-TET 0.161 3 (1, 7) 


AMO-NIT-PPI 0.196 3 (1, 8) 


AMO-PPI-TET 0.126 5 (1, 10) 


BIS-NIT-PPI-TET 0.006 5 (2, 8) 


AMO-BIS-CLA-H2RA 0.081 7 (1, 10) 


CLA-NIT-PPI-TET 0.027 7 (1, 10) 


AMO-CLA-NIT-PPI 0.031 8 (1, 10) 


NIT-PPI-QUI 0.029 8 (1, 10) 


BIS-PPI-QUI-TET 0.006 9 (3, 10) 
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Figure 17: Network meta-analysis of second-line H pylori treatment – rash – rank probability 
histograms 


 


Table 27: Network meta-analysis of second-line H pylori treatment – rash – model fit statistics 


Residual deviance Dbar Dhat pD DIC tau 


25.72 


(compared to 24 datapoints) 


75.346 56.733 18.613 93.959 n/a 
(fixed-effects model) 


 


Second-line adverse events – loose stools 


A total of 16 RCTs from the evidence review met the inclusion criteria for the adverse events 
(loose stools) network. Three studies which reported on loose stools could not be included in 
the NMA for the following reason: 


 The studies compared the same regimens and only the dose or duration differed (internal 


loop: denoted by a dashed line on the full network diagram [see full guideline]) 
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The data from these studies was analysed using pairwise meta-analyses and was presented 


to the GDG and considered alongside the outputs from the NMA. Full GRADE tables can be 
viewed in appendix F 


Table 29 is the odds ratio matrix for loose stools summarising the results of the conventional 
pairwise meta-analyses together with the results generated by the NMA for every possible 
treatment comparison.  


The plot of relative effectiveness (Figure 19) shows indirect estimates of interventions in 
comparison to (PPI/BIS/NIT/TET) and direct pairwise head-to-head comparisons with 95% CI 
(dashed error bars) in graphical form. The rankograms (Figure 20) show the probability of 
being the best second-line eradication regimen for achieving the lowest incidence of loose 


stools. 


 


1 BIS-NIT-PPI-TET


2 AMO-BIS-CLA-H2RA


3 AMO-BIS-NIT-PPI


4 AMO-BIS-PPI-TET


5 AMO-CLA-NIT-PPI


6 AMOCLAV-BIS-PPI-TET


7 AMO-NIT-PPI


8 AMO-PPI-QUI


9 AMO-PPI-TET


10 BIS-H2RA-NIT-TET


11 BIS-PPI-QUI-TET


12 CLA-NIT-PPI-TET


13 NIT-PPI-QUI
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Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled 
arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show 
direction of trend where effect does not reach statistical significance. 


Figure 18: Network meta-analysis of second-line H pylori treatment – loose stools – evidence 
network 
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Table 28: Network meta-analysis of second-line H pylori treatment – loose stools – input data 
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Bago,J. et al. (2009) 0/78            2/82 


Cheon,J.H. et al. (2006) 1/29     4/25        


Cheon,J.H. et al. (2006) 0/44       1/41      


Chi,C.H. et al. (2003)   3/50 5/50          


Chuah,S.K. et al. (2012)        0/64 2/64     


Chuah,S.-K. et al. (2012) 1/74          4/76   


Gisbert,J.P. et al. (2007)        5/50  1/50    


Hu,T.H. et al. (2011)       2/45 2/45      


Koksal,A.S. et al. (2005)  2/28        4/28    


Kuo,C.H. et al. (2009) 2/83       0/83      


Kuo,C.-H. et al. (2013) 2/50       3/51      


Matsumoto,Y. et al. (2005)       6/30 3/30      


Michopoulos,S. et al. (2000) 11/76         7/76    


Ueki,N. et al. (2009)     2/52  1/52       


Wu,D.C. et al. (2006) 1/47           4/46  


Wu,D.C. et al. (2011) 2/62   0/58          
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Table 29: Network meta-analysis of second-line H pylori treatment – loose stools – relative effectiveness of all pairwise combinations 
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BIS-NIT-PPI-TET  - - 
0.21 


(0.01, 4.40) 
- 


5.33 
(0.55, 51.27) 


- 
1.00 


(0.29, 3.53) 
- 


0.60 
(0.22, 1.64) 


4.06 
(0.44, 37.17) 


4.38 
(0.47, 40.78) 


4.88 
(0.23, 103.1) 


AMO-BIS-CLA-H2RA 
0.20 


(0.02, 1.54) 
 - - - - - - - 


2.17 
(0.36, 12.92) 


- - - 


AMO-BIS-NIT-PPI 
0.06 


(0.00, 2.09) 
0.28 


(0.00, 23.71) 
 


1.74 
(0.39, 7.71) 


- - - - - - - - - 


AMO-BIS-PPI-TET 
0.12 


(0.00, 2.48) 
0.54 


(0.00, 30.20) 
1.82 


(0.40, 10.03) 
 - - - - - - - - - 


AMO-CLA-NIT-PPI 
6.32 


(0.29, 284.0) 
33.54 


(0.83, 2470) 
125.3 


(0.96,189400) 
66.40 


(0.70, 84290) 
 - 


0.49 
(0.04, 5.58) 


- - - - - - 


AMOCLAV-BIS-PPI-
TET 


7.38 
(0.83, 246.2) 


41.11 
(1.76, 2377) 


151.2 
(1.87,223200) 


77.62 
(1.35, 94510) 


1.24 
(0.02, 119.6) 


 - - - - - - - 


AMO-NIT-PPI 
2.43 


(0.47, 13.90) 
12.71 


(1.04, 209.9) 
44.17 


(0.87, 32260) 
22.88 


(0.67, 14000) 
0.40 


(0.01, 5.70) 
0.32 


(0.01, 5.52) 
 


0.59 
(0.18, 1.92) 


- - - - - 


AMO-PPI-QUI 
1.37 


(0.46, 4.36) 
7.07 


(0.78, 87.77) 
23.94 


(0.58, 16360) 
12.43 


(0.47, 6976) 
0.22 


(0.01, 4.03) 
0.18 


(0.00, 2.28) 
0.57 


(0.16, 1.88) 
 


5.16 
(0.24, 109.6) 


0.18 
(0.02, 1.63) 


- - - 


AMO-PPI-TET 
14.36 


(0.55, 5632) 


79.68 


(1.63, 37600) 


311.6 


(1.95,1821000) 


163.7 


(1.37,856700) 


2.38 


(0.02, 1565) 


1.87 


(0.02, 1094) 


5.65 


(0.21, 2399) 


9.86 


(0.51, 3936) 
 - - - - 


BIS-H2RA-NIT-TET 
0.48 


(0.18, 1.22) 


2.41 


(0.40, 21.11) 


8.27 


(0.21, 5780) 


4.26 


(0.17, 2328) 


0.08 


(0.00, 1.80) 


0.06 


(0.00, 0.73) 


0.20 


(0.03, 1.09) 


0.35 


(0.09, 1.18) 


0.03 


(0.00, 0.91) 
 - - - 


BIS-PPI-QUI-TET 
5.46 


(0.65, 197.7) 


30.33 


(1.34, 1918) 


112.4 


(1.39, 151500) 


60.23 


(1.04, 65290) 


0.92 


(0.01, 95.92) 


0.76 


(0.01, 47.80) 


2.35 


(0.14, 110.4) 


4.07 


(0.34, 168.4) 


0.39 


(0.00, 47.87) 


11.62 


(1.08, 472.6) 
 - - 


CLA-NIT-PPI-TET 
5.72 


(0.70, 147.0) 


31.98 


(1.52, 1437) 


114.4 


(1.54, 128200) 


60.49 


(1.17, 55780) 


0.96 


(0.01, 75.10) 


0.77 


(0.01, 35.92) 


2.41 


(0.16, 85.44) 


4.20 


(0.37, 123.1) 


0.40 


(0.00, 38.87) 


11.99 


(1.17, 347.4) 


1.04 


(0.02, 45.54) 
 - 


NIT-PPI-QUI 
9.55 


(0.47, 7851) 


55.03 


(1.24, 58440) 


240.8 


(1.32, 1514000) 


124.8 


(0.95, 731700) 


1.74 


(0.01, 2215) 


1.32 


(0.01, 1528) 


4.12 


(0.12, 3877) 


7.17 


(0.27, 5896) 


0.72 


(0.00, 850.8) 


20.16 


(0.85, 16870) 


1.79 


(0.02, 1884) 


1.73 


(0.02, 1748) 
 


Values given are odds ratios. 
The segment below and to the left of the shaded diagonal is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus column). The point 


estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. 
The segment above and to the right of the shaded diagonal gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). Numbers in parentheses are 
95% confidence intervals. 
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Values greater than 1 favour BIS-NIT-PPI-TET; values less than 1 favour the comparator treatment. Solid error 
bars are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 19: Network meta-analysis of second-line H pylori treatment – loose stools – relative 
effect of all options compared with placebo 


 


Table 30: Network meta-analysis of second-line H pylori treatment – loose stools – rankings 
for each comparator 


 Probability best Median rank (95%CrI) 


AMO-BIS-NIT-PPI 0.581 1 (1, 7) 


AMO-BIS-PPI-TET 0.128 2 (1, 8) 


AMO-BIS-CLA-H2RA 0.262 3 (1, 7) 


BIS-H2RA-NIT-TET 0.017 4 (2, 6) 


BIS-NIT-PPI-TET 0.001 5 (3, 8) 


AMO-PPI-QUI 0.001 6 (4, 9) 


AMO-NIT-PPI 0.001 8 (4, 11) 


AMO-CLA-NIT-PPI 0.005 10 (3, 13) 


BIS-PPI-QUI-TET 0.001 10 (4, 13) 


AMOCLAV-BIS-PPI-TET 0.000 10 (5, 13) 


CLA-NIT-PPI-TET 0.000 10 (5, 13) 


AMO-PPI-TET 0.001 11 (4, 13) 


NIT-PPI-QUI 0.002 11 (4, 13) 
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Figure 20: Network meta-analysis of second-line H pylori treatment – loose stools – rank 
probability histograms 


 


Table 31: Network meta-analysis of second-line H pylori treatment – loose stools – model fit 
statistics 


Residual deviance Dbar Dhat pD DIC tau 


34.00 


(compared to 32 datapoints) 


116.721 90.389 26.332 143.053 n/a 


(fixed-effects model) 


 


Second-line adherence to medication 


A total of 11 RCTs from the evidence review met the inclusion criteria for the adherence to 
medication network. Three studies which reported on adherence to medication could not be 


included in the NMA for the following reason: 
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 The studies compared the same regimens and only the duration differed (internal loop: 


denoted by a dashed line on the full network diagram [see full guideline]) 


The data from this study have been analysed using pairwise meta-analysis and were 


presented to the GDG and considered alongside the outputs from the NMA. Full GRADE 
tables can be viewed in appendix F 


Table 33 is the odds ratio matrix for adherence to medication summarising the results of the 
conventional pairwise meta-analyses together with the results generated by the NMA for 
every possible treatment comparison.  


The plot of relative effectiveness (Figure 22) shows indirect estimates of interventions in 
comparison to (PPI/BIS/NIT/TET) from the NMA with 95% CrI (solid error bars) and direct 
pairwise head-to-head comparisons with 95% CI (dashed error bars) in graphical form. The 
rankograms (Figure 23) show the probability of being the regimen with the best adherence. 
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Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled 
arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show 
direction of trend where effect does not reach statistical significance. 


Figure 21: Network meta-analysis of second-line H pylori treatment – adherence to treatment – 
evidence network 
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Table 32: Network meta-analysis of second-line H pylori treatment – adherence to treatment – input data 
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Bago,J. et al. (2009) 65/78         76/82 


Cheon,J.H. et al. (2006) 33/44    37/41      


Chi,C.H. et al. (2003)  43/50 44/50        


Chuah,S.K. et al. (2012)     61/64 62/64     


Chuah,S.-K. et al. (2012) 69/71       69/73   


Gisbert,J.P. et al. (2007)     45/50  45/50    


Hu,T.H. et al. (2011)    45/45 43/45      


Kuo,C.H. et al. (2009) 66/71    79/80      


Kuo,C.-H. et al. (2013) 47/50    51/51      


Wu,D.C. et al. (2006) 43/46        45/47  


Wu,D.C. et al. (2011) 60/62  56/58        
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Table 87: Network meta-analysis of second-line H pylori treatment – adherence to treatment – relative effectiveness of all pairwise combinations 
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BIS-NIT-PPI-TET  - 
0.93 


(0.13, 6.85) 
- 


4.13 
(1.52, 11.22) 


- - 
0.50 


(0.09, 2.82) 
1.57 


(0.25, 9.86) 
2.53 


(0.91, 7.04) 


AMO-BIS-NIT-PPI 
0.78 


(0.06, 9.31) 
 


1.19 
(0.37, 3.84) 


- - - - - - - 


AMO-BIS-PPI-TET 
0.95 


(0.10, 8.56) 
1.20 


(0.36, 4.09) 
 - - - - - - - 


AMO-NIT-PPI 
42.69 


(1.76, 18480) 
59.89 


(0.96, 36650) 
48.81 


(0.94, 28460) 
 


0.19 
(0.01, 4.10) 


- - - - - 


AMO-PPI-QUI 
4.29 


(1.68, 13.41) 
5.56 


(0.38, 84.69) 
4.59 


(0.41, 55.14) 
0.11 


(0.00, 2.12) 
 


1.52 
(0.25, 9.45) 


1.00 
(0.27, 3.69) 


- - - 


AMO-PPI-TET 
7.07 


(0.81, 78.39) 
9.31 


(0.33, 289.40) 
7.65 


(0.34, 198.30) 
0.16 


(0.00, 6.87) 
1.61 


(0.23, 14.02) 
 - - - - 


BIS-H2RA-NIT-TET 
4.32 


(0.81, 25.24) 
5.63 


(0.27, 118.10) 
4.66 


(0.29, 78.75) 
0.10 


(0.00, 3.01) 
1.00 


(0.25, 3.99) 
0.61 


(0.05, 6.66) 
 - - - 


BIS-PPI-QUI-TET 
0.46 


(0.05, 2.53) 
0.56 


(0.02, 12.56) 
0.47 


(0.02, 8.00) 
0.01 


(0.00, 0.42) 
0.10 


(0.01, 0.75) 
0.06 


(0.00, 0.98) 
0.10 


(0.01, 1.14) 
 - - 


CLA-NIT-PPI-TET 
1.65 


(0.24, 14.91) 
2.16 


(0.09, 58.22) 
1.80 


(0.09, 41.18) 
0.04 


(0.00, 1.96) 
0.38 


(0.04, 4.17) 
0.23 


(0.01, 5.01) 
0.38 


(0.03, 5.96) 
3.79 


(0.28, 75.40) 
 - 


NIT-PPI-QUI 
2.63 


(0.96, 8.09) 
3.36 


(0.24, 51.22) 
2.80 


(0.25, 33.01) 
0.06 


(0.00, 1.91) 
0.61 


(0.13, 2.66) 
0.37 


(0.03, 4.32) 
0.61 


(0.08, 4.58) 
5.89 


(0.77, 65.73) 
1.61 


(0.14, 14.33) 
 


Values given are odds ratios. 
The segment below and to the left of the shaded diagonal is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus 
column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. 
The segment above and to the right of the shaded diagonal gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). 
Numbers in parentheses are 95% confidence intervals. 
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Values greater than 1 favour BIS-NIT-PPI-TET; values less than 1 favour the comparator treatment. Solid error bars 
are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 22: Network meta-analysis of second-line H pylori treatment – adherence to treatment – 
relative effect of all options compared with placebo 


 


Table 33: Network meta-analysis of second-line H pylori treatment – adherence to treatment – 
rankings for each comparator 


 Probability best Median rank (95%CrI) 


BIS-PPI-QUI-TET 0.523 1 (1, 6) 


BIS-NIT-PPI-TET 0.040 3 (1, 5) 


AMO-BIS-NIT-PPI 0.249 3 (1, 9) 


AMO-BIS-PPI-TET 0.093 3 (1, 9) 


CLA-NIT-PPI-TET 0.077 5 (1, 9) 


NIT-PPI-QUI 0.003 6 (3, 9) 


BIS-H2RA-NIT-TET 0.006 7 (3, 10) 


AMO-PPI-QUI 0.000 7 (5, 9) 


AMO-PPI-TET 0.007 9 (3, 10) 


AMO-NIT-PPI 0.002 10 (5, 10) 
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Figure 23: Network meta-analysis of second-line H pylori treatment – adherence to treatment – 
rank probability histograms 


 


Table 34: Network meta-analysis of second-line H pylori treatment – adherence to treatment – 
model fit statistics 


Residual deviance Dbar Dhat pD DIC Tau 


21.63 


(compared to 22 datapoints) 


86.595 67.218 19.378 105.973 n/a (fixed-effects model) 
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E.5 H pylori second-line eradication by resistance status 


This appendix presents the unanalysed data for the outcome eradication by antibiotic resistance 
status which was considered an important outcome for the following review question: 


• What H pylori eradication regimens should be offered as second-line treatments when 


first-line treatments fail? 


It was not possible to pool and analyse the data for this outcome due to the following issues: 


• Several of the studies measured different antibiotic resistance phenotypes in each trial 
arm 


• Some studies measured resistance to an antibiotic, for example clarithromycin, even 
though the regimen did not include this antibiotic 


• As most studies measured resistance to more than one antibiotic in each arm it is not 
clear if individuals can be in more than one category and therefore counted more than 
once 


Due to the reasons outlined above the raw data was presented to the GDG in a summary table 
(below) and was considered as supporting evidence for the eradication outcome but no 


evidence statement was written. 
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Table 35: H pylori second-line eradication by resistance status 


Study Regimens CR CS MR MS LR LS TR TS AR AS CS/LS CR/LS CR/LR CS/MS CS/MR CR/MR 


Chi (2003) 


PPI/BIS/AMO/NIT 
6/11 


(55%) 
16/26 
(62%) 


5/15
a 


(33%) 
17/22


a
 


(77%) 
            


PPI/BIS/AMO/TET 
8/11 


(73%) 
23/26 
(89%) 


13/16
a
 


(81%) 
18/21 
(86%) 


            


Chuah 
(2012) 


PPI/AMO/QUI     
2/4


b
 


(50%) 
9/13


b
 


(69%) 
   


11/17 
(65%) 


      


PPI/AMO/TET        
9/15  


(60%) 
 


9/15 
(60%) 


      


Matsumoto 
(2005) 


PPI/AMO/QUI           
3/4  


(75%) 


6/10  


(60%) 


1/2  


(50%) 
   


PPI/AMO/NIT              
8/8 


(100%) 
1/1 


(100%) 
8/8 


(100%) 


Ueki (2009) 


PPI/AMO/CLA/NIT 
37/40 


(92.5%) 
               


PPI/AMO/NIT 
35/42 
(83%) 


               


Wu (2011) 


PPI/BIS/AMO/TET       
0/1 


(0%) 


16/24 


(67%) 
 


16/25 


(64%) 
      


PPI/BIS/NIT/TET   
13/15 
(87%) 


11/15 
(73%) 


   
24/30 
(80%) 


        


Wu (2006) 


PPI/BIS/NIT/TET   
8/12


c
 


(67%) 
9/9


c
 


(100%) 
            


PPI/CLA/NIT/TET 
12/16


d
 


(75%) 
4/7


d 


(57%) 
7/10


d
 


(70%) 
9/13


d 


(69%) 
            


Clarithromycin resistant (CR); Clarithromycin susceptible (CS); Metronidazole resistant (MR); Metronidazole susceptible (MS); Levofloxacin resistant (LR); Levofloxacin 
susceptible (LS); Tetracycline resistant (TR); Tetracycline susceptible (TS); Amoxicillin resistant (AR); Amoxicillin susceptible (AS) 


N.B. all regimens including NIT used metronidazole as the nitroimidazole; all regimens including QUI used levofloxacin as the quinolone. 
a  


33.3% vs. 73.3% p < 0.05; 33.3% vs. 81.3% p < 0.05 
b  


50% vs. 69% N/S 
c  


67% vs. 100% p = 0.05 
d  


57% vs. 75%; 70% vs. 69% N/S 
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Appendix E: Network meta-analyses – 1 


methods and detailed results 2 


Network meta-analysis (NMA) was undertaken to inform decision making for 2 review 3 
questions in this guideline – those concerning the effectiveness of PPIs for severe erosive 4 


oesophagitis (healing and maintenance phases; see full guideline section 4.4.3.1) and the 5 
effectiveness of different eradication regimens for H pylori (first- and second-line options; see 6 


full guideline sections 4.7.3 and 4.7.7). 7 


This appendix explains methods used for NMAs, highlighting any deviations from the 8 
Guidelines Manual (2012), and presents full results to accompany the summary results 9 
presented in the full guideline. 10 


E.1 Introduction 11 


In a decision problem comparing more than 2 mutually exclusive treatment options, the 12 
results of conventional pairwise meta-analyses of direct evidence alone are unlikely fully to 13 


inform a decision about which option is most effective. The challenge of interpretation has 14 
arisen for the following reasons:  15 


 In isolation, each direct pairwise comparison cannot fully inform the choice between all the 16 


different options; therefore, a series of discrete pairwise comparisons can be difficult to 17 
interpret. 18 


 Invariably, direct comparisons of some treatments of interest are not available. For 19 
example, option A may be compared, in separate trials and analyses, with options B and 20 


C, but there is no direct evidence of the relative effectiveness of treatments B and C. 21 


NMAs overcome these issues by allowing all evidence to be combined in a single, internally 22 


consistent model, synthesising data from direct and indirect comparisons whilst preserving 23 


the randomisation of the RCTs included in the reviews. The resulting syntheses produce 24 
estimates of relative effectiveness for all comparators and ranking of different interventions.  25 


The terms indirect treatment comparisons, mixed treatment comparisons and NMA are often 26 
used interchangeably in the published literature. We use the term NMA as the networks 27 


conducted for this guideline consist of both indirect treatment comparisons (some trials have 28 
a common comparator and some do not) and mixed treatment comparisons (with at least 29 
one closed loop, combination of direct and indirect evidence).  30 


 31 


E.2 Synthesis methods 32 


General methods common to all NMAs undertaken for this guideline are detailed below. Any 33 
additional steps taken in approaching individual questions are discussed 34 


E.2.1 Implementation of syntheses 35 


We undertook hierarchical Bayesian NMA using WinBUGS version 1.4.3. The models used 36 
reflected the recommendations of the NICE Decision Support Unit's Technical Support 37 
Documents (TSDs) on evidence synthesis, particularly TSD 2 ('A generalised linear 38 
modelling framework for pairwise and network meta-analysis of randomised controlled trials'; 39 


see http://www.nicedsu.org.uk/). We used the WinBUGS code provided in the appendices of 40 
TSD 2 without substantive alteration to specify synthesis models. 41 



http://www.nicedsu.org.uk/
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We report results summarising 10,000 samples from the posterior distribution of each model, 42 
having first run and discarded 50,000 ‘burn-in’ iterations. Three separate chains with different 43 
initial values were used. 44 


E.2.2 Prior distributions 45 


Non-informative prior distributions were used in all models. Trial-specific baselines and 46 
treatment effects were assigned N(0, 1000) priors, and the between-trial standard deviations 47 
used in random-effects models were given U(0, 5) priors. These are consistent with the 48 


recommendations in TSD 2 for dichotomous outcomes.  49 


E.2.3 Dichotomous outcomes 50 


As advised in TSD 2, dichotomous outcomes can be synthesised using 2 alternative models: 51 


 The most straightforward model adopts a binomial likelihood with a logit link function, 52 
and generates output on a log-odds scale, with results transformed to odds ratios for 53 


presentation. 54 


 An alternative model incorporates data on duration of follow-up in each underlying RCT, 55 


assuming a constant rate of events, to estimate the probability of events occurring over 56 
time. Again, a binomial likelihood is assumed, but a complementary log–log ('cloglog') 57 


link function is used, which results in outputs on a log-hazard scale (transformed into 58 
hazard ratios for presentation). 59 


Where differences in follow-up in the underlying evidence were believed or shown to be 60 


minor and/or unimportant, the simpler logit-link model was preferred. Where duration of 61 
follow-up was believed to have a potential impact on outcomes, both models were explored, 62 
and the choice made on the basis of goodness of fit (see E.2.4).  63 


Zero cells 64 


In datasets containing studies with 'zero cells' (that is, trials in which no events occurred in 1 65 
or more arm), substantial instability was encountered when performing syntheses. To 66 


address this problem, a constant of 0.5 was added to all cell counts (effectively adding 0.5 to 67 
the numerator and 1 to the denominator of the proportion). The same approach was used to 68 
address instability for datasets containing studies with 100% events reported in all arms. 69 


Studies reporting no events in any arms were excluded from NMAs, as they do not provide 70 
any information on the relative likelihood of events occurring. 71 


E.2.4 Choice of reference treatment 72 


To undertake an NMA, the analyst must specify 1 treatment in the network as a common 73 
‘reference’ option in comparison to which the model will estimate the treatment effects of all 74 


other options. The choice of reference treatment is mathematically arbitrary; however, it may 75 
have implications for the computational efficiency of the network and/or the interpretability of 76 
outputs. For these reasons, it is advisable to choose an option that is well connected within 77 


the network (that is, one that has been compared with as many of the other treatments as 78 
possible). A ‘standard treatment’ or placebo option often provides a good choice, because it 79 
will usually be well represented in the underlying evidence, and it also provides a readily 80 


understood common comparator for summary outputs (that is, everything else compared with 81 
placebo will be easier to interpret than everything compared with an option with which some 82 
readers are unfamiliar). 83 
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E.2.5 Goodness of fit 84 


Measures of model fit were scrutinised to assess appropriateness of each model. Particular 85 


attention was paid to: 86 


 Total residual deviance: a calculation of the model’s ability to predict the individual 87 
datapoints underlying it. In every iteration of the model sampling procedure, the amount 88 
each model-estimated datapoint deviates from the observed evidence is calculated, 89 


summed and averaged over all iterations. Each datapoint should contribute about 1 to the 90 
posterior mean deviance; therefore, the total residual deviance of a well fitting model will 91 
be approximately the same as the number of independent datapoints in the model 92 


 Deviance information criterion (DIC): an estimate of deviance that is ‘penalised’ 93 


according to the number of parameters in the model (adding parameters to a model 94 
should increase its ability to predict known data; however, this may come at the expense 95 


of reducing its ability to predict external datasets). 96 


 SD of random-effects term (tau): where a random-effects model is fitted, the width of the 97 


inter-study heterogeneity distribution estimated by the model is a reflection of how well the 98 


model accounts for heterogeneity in the underlying data. Therefore, while not a measure 99 
of goodness of fit per se, it is useful to consider as an indication of how broad a model is 100 


required to fit the data. There is no analogous quantity for fixed-effects models. 101 


E.2.6 Reported outputs 102 


The NMA outputs shown in the full guideline and/or this appendix are as follows: 103 


 Network diagram, showing availability of evidence. These diagrams have the following 104 
features: 105 


o The size of each node is proportional to total number of participants randomised to 106 


receive the treatment in question across the evidence-base. 107 


o The width of connecting lines is proportional to number of trial-level comparisons 108 


available. 109 


o Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more 110 


effective than b) – filled arrowheads show comparisons where one option is 111 
significantly superior (p<0.05); outlined arrowheads show direction of trend where 112 
effect does not reach statistical significance. 113 


 Table of input data, showing the evidence used in the model. 114 


 Relative effect matrix, showing an estimate of effect for each regimen compared with each 115 


of its comparators; an estimate of effect based on direct evidence only (pairwise 116 
frequentist meta-analysis using fixed- or random-effects models as in the NMA) is also 117 


presented for comparisons where data is available  118 


 Plot of the relative effectiveness, including the results of the NMA of each regimen 119 


compared with the reference treatment (see E.2.4) and any direct estimate available for 120 


the same comparison. 121 


 Tabulated rank probabilities, giving the probability of each treatment being best (that is, 122 


ranked #1) and its median rank with 95% credible interval (CrI). In these outputs, higher 123 
ranking always reflect what is best for the patient (for example: higher rates of disease 124 


eradication, lower rates of adverse events, higher IQ, lower blood pressure, and so on). 125 


 Histograms demonstrating the probability of each treatment being at each possible rank 126 


('rankograms')  127 
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E.2.7 Quality assessment 128 


E.2.7.1 GRADE for pairwise meta-analyses 129 


GRADE was used to assess the quality of outcomes as specified in the Guidelines manual 130 
(2012). 131 


E.2.7.2 Modified GRADE for NMAs 132 


As there is no published guidance for using GRADE with NMAs, a modified approach was 133 
adopted:  134 


 A quality rating was assigned, based on the study design, therefore as each NMA 135 
contained only RCTs they started at ‘high’ 136 


 The rating was then downgraded for risk of bias, inconsistency, imprecision and 137 


indirectness using the criteria detailed below. Each quality element considered to have 138 


‘serious’ or ‘very serious’ limitations was rated down 1 or 2 levels respectively. 139 


Risk of bias 140 


The overall quality of evidence for each outcome was considered for risk of bias and 141 
assessed conventionally for each included trial. These were then compiled as an overall 142 
assessment for the entire group of included studies within the NMA for the following criteria:  143 


 Appropriateness of randomisation method 144 


 Adequacy of concealment methods  (blinding) 145 


 Study design – outcomes were downgraded if the methodology used for outcome 146 


detection was not clear. For example, reporting methods for some outcomes were poor 147 
across the studies, in particular methods used to obtain data on adverse events and 148 
adherence to medication were often not reported or unclear 149 


For this criterion it is also important to assess how the risk of bias from the direct 150 


comparisons may have an effect on the indirect comparisons within the network. Therefore, 151 
the risk of bias was assessed for each direct comparison and then an assessment was made 152 


about how the risk of bias from the direct comparisons would affect the indirect comparisons. 153 
Additionally, there was an assessment of treatment effect modifiers and if they differed 154 
between links in the network. 155 


Inconsistency 156 


Within a NMA inconsistency refers to unexplained heterogeneity (that is, widely differing 157 
estimates of treatment effect across studies that suggest true differences in the underlying 158 


treatment effect) between the direct and indirect comparisons (i.e. the ‘loops’ of data within 159 
the network diagrams).  Therefore, evidence may be downgraded in quality if there is 160 
inconsistency between indirect estimates produced by the NMA and direct estimates that are 161 


obtained from pairwise comparisons in included trials. Heterogeneity across studies for each 162 
direct pairwise meta-analysis was assessed using I2. This allowed for the assessment of 163 
heterogeneity within the included studies using the following decision rules: 164 


 The NMA was downgraded 1 level when there was observed heterogeneity (I2>50%) for 1 165 
link or more in a network, but there were also links with no observed heterogeneity 166 


 The NMA was downgraded 2 levels for inconsistency  if all links within the network had 167 
considerable (I2>50%), substantial (I2>30%) or moderate (I2 >10%) heterogeneity 168 


Additionally, to assess for inconsistency for each pairwise comparison where both direct and 169 


indirect evidence were available, the values of the direct and indirect estimates were 170 
compared to see if they were similar.  171 



http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelinedevelopmentmethods/clinical_guideline_development_methods.jsp

http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelinedevelopmentmethods/clinical_guideline_development_methods.jsp
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Indirectness 172 


When assessing indirectness within an NMA the quality of the evidence was not downgraded 173 
for indirectness due to the use of indirect comparisons, as this is taken into account within 174 


the other GRADE criteria. The evidence could however be downgraded in quality if an 175 
indirect population, intervention, comparator or outcome was used, as in conventional 176 
pairwise comparisons for GRADE. 177 


Imprecision 178 


Imprecision relates to the overall level of confidence that may be placed in the estimated 179 
treatment effects. As currently there is no guidance on how to set MIDs and no guidance on 180 


the defaults MIDs in the context of Bayesian statistics with 95% credible intervals in NMAs, 181 
evidence was downgraded if there was uncertainty around the indirect estimates and the 182 
probability ranking of relative treatments. This was judged for the following variables: 183 


 The number of studies within each link used to form the network  184 


 The number of direct head-to-head trials  185 


 Event rates within the included trials 186 


 Assessment of the CrI in terms of degree of overlapping with each other. 187 


The number of studies within each link used to form the network, event rates and the 188 
resulting width of CrI were the main criteria considered for this review as all included trials 189 


were head-to head: 190 


 For the purposes of this guideline when the majority of links contained only 1 trial the NMA 191 
was downgraded 1 level  192 


 The quality of the evidence was downgraded by 1 level where the total number of events 193 


was less than 300 (a threshold rule-of-thumb value for frequentist analysis but considered 194 
to be applicable to Bayesian analysis) (based on: Mueller et al. Ann Intern Med. 195 
2007;146:878-881)  196 


 When overlaps of the 95% Crl occurred in >50% of the point estimates for each node the 197 


NMA was downgraded by 1 level. When the 95% Crl overlapped in >75%  of the point 198 
estimates for each node the NMA was downgraded by 2 levels  199 


 200 


E.3 PPIs for severe erosive oesophagitis 201 


E.3.1 Question-specific methods 202 


E.3.1.1 Healing 203 


E.3.1.1.1 Selection of data 204 


The critical outcome for this question is probability of healing, as assessed by endoscopy. 205 
Included RCTs reported these data after 4 and/or 8 weeks of treatment. It would have been 206 
possible to perform separate NMAs for each juncture; however, this would have led to sparse 207 
evidence networks, with some treatment options represented at 4 weeks’ follow-up but not at 208 


8, and vice versa. Consequently, we explored the possibility of using data from both 209 
junctures in a single synthesis. 210 


We compared the relative effect measures from RCTs reporting at both 4 and 8 weeks and 211 
found that there was a very strong correlation between the 2 junctures (Figure 1). This 212 


means that the degree to which one treatment is better than another is very closely 213 
comparable at both timepoints (that is, if drug A is twice as good as drug B at achieving 214 



http://www.annals.org/cgi/content/abstract/146/12/878

http://www.annals.org/cgi/content/abstract/146/12/878
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healing after 4 weeks, it will be twice as good at 8 weeks, too, although the absolute 215 
probability of healing will rise for both options as treatment extends). 216 
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Figure 1: Comparison of relative effect ( log odds ratios) for healing in trials reporting both 4- 218 
and 8-wk follow-up 219 


Having established the equivalence of relative effect at the 2 junctures, we considered it was 220 


appropriate to pool data from both 4- and 8-week timepoints to estimate the relative 221 
effectiveness of all comparators. However, using both junctures from any individual RCT 222 
would amount to double-counting of data. Therefore, the datapoints used reflect the latest 223 


follow-up available in each RCT (that is, 4-week data are only used for RCTs that do not 224 
provide 8-week data). 225 


E.3.1.1.2 Reference treatment 226 


Pantoprazole 40mg/d was selected as the reference treatment, as it is connected to all other 227 
options by the fewest number of links (it is common to use placebo as a reference treatment, 228 
where available; however, it would not be sensible to do so in this instance, as the amount of 229 


placebo-controlled evidence is small and, as can be seen in Figure 2, it is peripheral to the 230 
network). 231 


E.3.1.1.3 Models used 232 


We used logit-link binomial models (see E.2.2). Fixed- (FE) and random-effects (RE) models 233 
were fitted for each network. The RE model was selected as the residual deviance for the RE 234 
model was closer to the number of unconstrained datapoints and DIC was lower (Table 1). 235 
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Table 1: Measures of goodness of fit of fixed- and random-effects models for the healing 236 
network 237 


Measure of goodness of fit FE model RE model 


Residual deviance* 53.39 43.44 


Deviance information criterion (DIC) 260.863 255.766 


Tau n/a 0.002 (95%CrI: 0.004, 0.654) 


*Compared to 41 datapoints 


E.3.1.2 Maintenance 238 


E.3.1.2.1 Selection of data 239 


The critical outcome is probability of relapse, as assessed by endoscopy.  240 


The evidence network for this question presented a problem for coherent analysis, as it 241 
consisted of 2 discrete, disconnected networks (firstly, pantoprazole at 10 mg/d, 20 mg/d and 242 


40 mg/d compared with ranitidine 300 mg/d and, secondly, lansoprazole at 15 mg/d and 243 
30 mg/d compared with esomeprazole 20 mg/d and placebo). Analysis of these separate 244 
networks would enable inference to be drawn about the relative effectiveness of options 245 


within each group, but it would not be possible to reach conclusions about how treatments 246 
from different sub-networks compare with each other. To overcome this problem, the GDG 247 


agreed to consider pantoprazole 10 mg/d as equivalent to placebo, thereby merging the 248 
nodes and providing a common point of comparison for all treatments. The justification for 249 
this decision was twofold: firstly, the GDG noted that 10 mg/d is half the recommended 250 


minimum dose for pantoprazole (hence, it would not be expected to have more than a 251 
placebo effect in practice); secondly, inspection of the raw data supported this a priori 252 
expectation – the relapse rate in the 1 placebo arm in the evidence-base was 74% and the 2 253 


pantoprazole 10 mg/d arms had relapse rates of 73% and 100% (see Table 7). 254 
Consequently, the GDG were happy to treat the two options as equivalent. 255 


E.3.1.2.2 Reference treatment 256 


Once placebo and pantoprazole 10 mg/d had been combined to form a single comparator 257 
(see above), it was sensible to use this as the reference treatment for the network, both 258 
because it is central to and well connected in the evidence-base and because it makes 259 


comparisons readily interpretable. 260 


E.3.1.2.3 Models used 261 


Included RCTs reported relapse rate after either 6 or 12 months' follow-up. In contrast to the 262 
4- and 8-week datapoints in the healing phase evidence-base (see above), there were no 263 
trials reporting both these junctures; therefore, it was not possible to assess whether relative 264 


effects can be assumed to change as follow-up extends. For this reason, 2 different models 265 
were explored for the maintenance dataset – 1 that, in an identical way to the healing-phase 266 
NMA, combined effectiveness estimates regardless of duration of follow-up (log-odds scale; 267 


binomial likelihood; logit link function) and one that incorporated data on duration of follow-up 268 
to estimate effects on a log-hazard scale (binomial likelihood; complementary log–log 269 
['cloglog'] link function; see E.2.2).  270 


We fitted FE and RE versions of each model and examined measures of goodness of fit to 271 
discriminate between them (Table 2). 272 


 273 
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Table 2: Measures of goodness of fit for candidate models for the maintenance network 274 


Measure of 
goodness of fit 


Logit-link odds ratio Cloglog-link hazard ratio 


FE RE FE RE 


Residual deviance* 24.14 17.41 20.79 15.4 


Deviance information 
criterion (DIC) 89.989 86.623 86.518 84.536 


Tau 
n/a 


1.085 
(95%CrI: 0.102, 1.943) n/a 


0.726 
(95%CrI: 0.068, 1.843) 


*Compared to 15 datapoints 


The RE version of the cloglog modle was found to have a superior fit to the data (as 275 
assessed by lower residual deviance and DIC), so was preferred for all analyses. 276 


E.3.2 Results 277 


E.3.2.1 Healing 278 


 279 
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4 Lansoprazole - 30


5 Nizatidine - 300
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11 Rabeprazole - 50 (ER)


12 Ranitidine - 300


13 Ranitidine - 600
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Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled 
arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show 
direction of trend where effect does not reach statistical significance. 


Figure 2: Network meta-analysis of healing (4-8wks) – evidence network 280 
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Table 3: Network meta-analysis of healing (4–8wks) – input data 
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Armstrong (2001) – 4wk 1/6    0/6         


Castell (2002) – 8wk   552/640 477/646          


Fennerty (2005) – 8wk
a
   386/498 367/501          


Gillessen (2004) – 10wk
b
 12/18  9/19           


Jansen (1999) – 8wk    10/11         7/16 


Kahrilas (2000) – 8wk  124/165 136/166   133/182        


Koop (1995) – 4wk 17/30           9/14  


Kovacs (2002) – 8wk
a
 16/27    2/21   15/28      


Laine(a) (2011) – 8wk
a
   398/531        419/524   


Laine(b) (2011)   421/537        409/528   


Lightdale (2006) – 8wk  122/158    110/154        


Mee (1996) – 8wk
a
    26/37  27/38        


Meneghelli (2002) – 8wk
a
 20/24           10/24  


Mossner (1995) – 4wk 21/36     12/22        


Pace (2005) – 8wk      13/15    14/15    


Richter (2000) – 8wk
a
       23/60 45/65 2/28     


Richter (2001) – 8wk
a
   268/317   217/320        


Robinson (1995) – 8wk    48/63        46/71  


Schmitt (2006) – 8wk
a
   167/189   131/169        


a
  Data also available for 4wk follow-up; only 8wk data used in analysis 


b
  Assumed same as 8wk in analyses 
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Table 4: Network meta-analysis of healing (4–8wks) – relative effectiveness of all pairwise combinations 
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Pantoprazole - 40  - 0.45 


(0.12,1.70) 


- 0.09 


(0.02,0.41) 


0.86 


(0.29,2.50) 


- 0.79 


(0.27,2.31) 


- - - 0.45 


(0.05,4.11) 


- 


Esomeprazole - 20 0.67 
(0.24,1.84) 


 1.50 
(0.88,2.55) 


- - 0.82 
(0.58,1.16) 


- - - - - - - 


Esomeprazole - 40 1.06 
(0.44,2.43) 


1.59 
(0.77,3.05) 


 0.60 
(0.34,1.04) 


- 0.45 
(0.34,0.59) 


- - - - 1.12 
(0.80,1.57) 


- - 


Lansoprazole - 30 0.63 
(0.25,1.48) 


0.93 
(0.41,2.03) 


0.59 
(0.36,0.98) 


 - 1.04 
(0.38,2.81) 


- - - - - 0.58 
(0.27,1.23) 


0.08 
(0.01,0.76) 


Nizatidine - 300 0.05 
(0.01,0.30) 


0.08 
(0.01,0.59) 


0.05 
(0.01,0.35) 


0.09 
(0.01,0.58) 


 - - 10.96 
(2.14,56.3) 


- - - - - 


Omeprazole - 20 0.53 
(0.22,1.26) 


0.79 
(0.43,1.46) 


0.50 
(0.32,0.82) 


0.84 
(0.48,1.61) 


9.92 
(1.47,97.0) 


 - - - 2.15 
(0.17,26.7) 


- - - 


Pantoprazole - 10 0.22 


(0.04,1.15) 


0.32 


(0.04,2.20) 


0.20 


(0.03,1.33) 


0.34 


(0.05,2.27) 


4.01 


(0.51,48.0) 


0.40 


(0.06,2.62) 


 3.62 


(1.73,7.59) 


0.12 


(0.03,0.57) 


- - - - 


Pantoprazole - 20 0.79 


(0.21,2.90) 


1.17 


(0.22,5.88) 


0.75 


(0.16,3.51) 


1.27 


(0.26,6.08) 


14.38 


(2.63,132) 


1.50 


(0.31,6.80) 


3.62 


(1.30,10.6) 


 0.03 


(0.01,0.16) 


- - - - 


Placebo 0.02 
(0.00,0.17) 


0.03 
(0.00,0.33) 


0.02 
(0.00,0.19) 


0.04 
(0.00,0.33) 


0.40 
(0.03,6.55) 


0.04 
(0.00,0.38) 


0.11 
(0.01,0.51) 


0.03 
(0.00,0.14) 


 - - - - 


Rabeprazole - 20 1.46 
(0.08,49.9) 


2.13 
(0.12,72.3) 


1.34 
(0.08,44.9) 


2.28 
(0.13,77.9) 


28.34 
(0.9,1441) 


2.68 
(0.16,86.5) 


6.60 
(0.25,358) 


1.80 
(0.08,83.7) 


67.10 
(1.8,5366) 


 - - - 


Rabeprazole - 50(ER) 1.19 
(0.42,3.23) 


1.79 
(0.71,4.29) 


1.13 
(0.63,2.03) 


1.91 
(0.88,4.14) 


22.63 
(3.03,232) 


2.27 
(1.03,4.64) 


5.55 
(0.77,39.7) 


1.52 
(0.29,7.79) 


53.12 
(5.40,777) 


0.84 
(0.02,15.5) 


 - - 


Ranitidine - 300 0.39 
(0.16,0.91) 


0.58 
(0.19,1.72) 


0.37 
(0.15,0.94) 


0.62 
(0.26,1.50) 


7.30 
(1.06,73.9) 


0.73 
(0.28,1.88) 


1.80 
(0.28,12.4) 


0.49 
(0.10,2.37) 


17.14 
(1.89,243) 


0.27 
(0.01,5.14) 


0.32 
(0.11,0.99) 


 - 


Ranitidine - 600 0.03 
(0.00,0.37) 


0.05 
(0.00,0.53) 


0.03 
(0.00,0.32) 


0.05 
(0.00,0.52) 


0.57 
(0.01,15.2) 


0.06 
(0.00,0.64) 


0.14 
(0.00,2.96) 


0.04 
(0.00,0.67) 


1.40 
(0.02,42.8) 


0.02 
(0.00,0.97) 


0.03 
(0.00,0.30) 


0.08 
(0.00,0.99) 


 


Values given are odds ratios. 
The segment below and to the left of the shaded cells is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus 
column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. The segment above and to the right of the 
shaded cells gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). Numbers in parentheses are 95% confidence 
intervals. 
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Esomeprazole - 20


Esomeprazole - 40


Lansoprazole - 30


Nizatidine - 300


Omeprazole - 20


Pantoprazole - 10


Pantoprazole - 20


Placebo


Rabeprazole - 20


Rabeprazole - 50 (Er)


Ranitidine - 300


Ranitidine - 600


Odds Ratio -v- Pantoprazole - 40


 NMA


 Direct pairwise
 


Values less than 1 favour Pantoprazole 40; values greater than 1 favour the comparator treatment. Solid error 
bars are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 3: Network meta-analysis of healing (4–8wks) – relative effect of all options compared 
with placebo 


 


Table 5: Network meta-analysis of healing (4–8wks) – rankings for each comparator 


 Probability best Median rank (95%CrI) 


Pantoprazole - 40 0.105 3 (1, 7) 


Esomeprazole - 20 0.011 6 (2, 9) 


Esomeprazole - 40 0.054 3 (1, 6) 


Lansoprazole - 30 0.002 6 (3, 9) 


Nizatidine - 300 0.000 11 (10, 13) 


Omeprazole - 20 0.000 7 (4, 10) 


Pantoprazole - 10 0.002 10 (3, 11) 


Pantoprazole - 20 0.122 5 (1, 9) 


Placebo 0.000 12 (11, 13) 


Rabeprazole - 20 0.482 2 (1, 11) 


Rabeprazole - 50 (ER) 0.221 2 (1, 7) 


Ranitidine - 300 0.001 9 (4, 10) 


Ranitidine - 600 0.000 12 (9, 13) 
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Figure 4: Network meta-analysis of healing (4–8wks) – rank probability histograms 


 


Table 6: Network meta-analysis of healing (4–8wks) – model fit statistics 


Residual deviance Dbar Dhat pD DIC tau 


43.41 


(compared to 41 datapoints) 


219.796 183.906 35.89 255.687 0.294 (95%CrI: 0.054, 0.793) 
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E.3.2.2 Maintenance 
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Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons 
available. Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – 
filled arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads 
show direction of trend where effect does not reach statistical significance. 


Figure 5: Network meta-analysis of relapse (6–12mo) – evidence network 


 


Table 7: Network meta-analysis of relapse (6–12mo) – input data 
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Robinson (1996) – 1yr 26/35  9/33 5/32    


Lauritsen (2003) – 0.5yr  27/114 42/102     


DeVault (2006) – 0.5yr  25/121 40/131     


Richter (2004) – 1yr 22/30    14/31 5/19 21/26 


Metz (2003) – 1yr 34/34    8/23 10/26 31/34 
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Table 8: Network meta-analysis of relapse (6–12mo) – relative effectiveness of all pairwise combinations 
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Esomeprazole - 20 
0.13 


(0.01, 1.64) 
      


Lansoprazole - 15 
0.22 


(0.03, 1.89) 
1.76 


(0.41, 7.57) 
     


Lansoprazole - 30 
0.12 


(0.01, 1.02) 
0.91 


(0.06, 13.14) 
0.52 


(0.05, 4.81) 
    


Pantoprazole - 20 
0.19 


(0.03, 0.68) 
1.47 


(0.05, 22.34) 
0.83 


(0.04, 8.63) 
1.61 


(0.07, 19.72) 
   


Pantoprazole - 40 
0.13 


(0.02, 0.50) 
1.05 


(0.04, 16.05) 
0.59 


(0.03, 6.38) 
1.15 


(0.05, 14.58) 
0.72 


(0.15, 3.36) 
  


Ranitidine - 300 
0.74 


(0.10, 2.67) 
5.76 


(0.20, 88.64) 
3.27 


(0.16, 33.92) 
6.28 


(0.30, 74.27) 
3.91 


(0.90, 17.84) 
5.42 


(1.21, 25.27) 
 


Values given are hazard ratios. The segment below and to the left of the shaded cells is derived from the network meta-analysis, reflecting direct and indirect evidence of 
treatment effects (row versus column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. Because it is 
not easily possible to derive analogous estimates of hazard ratios from a frequentist analysis of direct data only, the segment above and to the right of the shaded cells is left 
blank. 
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Values less than 1 favour the comparator treatment; values greater than 1 favour placebo. Solid error bars are 95% 
credible intervals. 


Figure 6: Network meta-analysis of relapse (6–12mo) – relative effect of all options compared 2 
with placebo 3 


 4 


Table 9: Network meta-analysis of relapse (6–12mo) – rankings for each comparator 5 


 Probability best Median rank (95%CrI) 


Placebo / Pantoprazole 10 0.000 7 (5, 7) 


Esomeprazole - 20 0.294 2 (1, 6) 


Lansoprazole - 15 0.020 4 (2, 7) 


Lansoprazole - 30 0.338 2 (1, 6) 


Pantoprazole - 20 0.096 4 (1, 5) 


Pantoprazole - 40 0.249 3 (1, 5) 


Ranitidine - 300 0.003 6 (3, 7) 


 6 
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Figure 7: Network meta-analysis of relapse (6–12mo) – rank probability histograms 7 


 8 


Table 10: Network meta-analysis of relapse (6–12month) – model fit statistics 9 


Residual deviance Dbar Dhat pD DIC tau 


15.47 


(compared to 15 datapoints) 


70.247 55.828 14.42 84.667 0.712 (95%CrI: 0.055, 1.845) 


 10 


E.4 H pylori eradication 11 


E.4.1 Question-specific methods 12 


E.4.1.1 Study selection and data collection 13 


To estimate the relative efficacy of different H pylori eradication regimens for first and second-14 


line treatment, NMAs were conducted using included RCT evidence identified for the review 15 


questions. 16 


Five NMAs were conducted, defined by population and outcome measure: 17 







 


 


Dyspepsia and gastro-oesophageal reflux disease 
Network meta-analyses – methods and detailed results 


National Institute for Health and Care Excellence, 2014. 
18 


First-line eradication 18 


 Eradication network 19 


Second-line eradication 20 


 Eradication network 21 


 Adverse events (rash) network 22 


 Adverse events (loose stools) network 23 


 Adherence to medication network 24 


E.4.1.2 Reference treatment 25 


We selected the following as reference treatments in the networks: 26 


 First-line eradication: PPI/AMO/CLA as this regimen was recommended in the previous 27 
guideline (CG17) 28 


 Second-line eradication (all outcomes): PPI/BIS/NIT/TET as this regimen was most fully 29 


represented in the evidence-base 30 


E.4.1.3 Models used 31 


We explored 2 alternative models for synthesising dichotomous outcomes (see E.2.2). There 32 
were negligible differences between results from the two types of model. However, it was 33 


observed that the cloglog model can be unstable when there are no or few events in either arm 34 
(even when a constant was added to studies with zero cells); this problem was particularly 35 
common for individual adverse events. For this reason, logit models were used in the final 36 


syntheses. It was also noted that producing results as odds ratios may be more helpful for 37 
model validation, as they provide a straightforward point of comparison with frequentist 38 


syntheses of direct evidence. 39 


Fixed versus random effects 40 


FE and RE models were fitted for each network. The model selected for each network and 41 


rationale for selection is outlined in the tables below. 42 


 43 


Table 11: Measures of goodness of fit of fixed- and random-effects models for the first-line 44 
eradication network 45 


Measure of goodness of fit FE model RE model 


Residual deviance* 59.35 44.49 


Deviance information criterion (DIC) 254.885 245.905 


Tau n/a 0.630 (95%CrI: 0.232, 1.458) 


*Compared to 41 datapoints 


The RE model was selected as the residual deviance for the RE model was closer to the 46 
number of unconstrained datapoints and DIC was lower. 47 


Table 12: Measures of goodness of fit of fixed- and random-effects models for the second-line 48 
eradication network 49 


Measure of goodness of fit FE model RE model 


Residual deviance* 42.07 38.76 
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Measure of goodness of fit FE model RE model 


Deviance information criterion (DIC) 210.781 210.626 


Tau n/a 0.678 (95%CrI: 0.045, 1.854) 


*Compared to 36 datapoints 


The RE model was selected as the residual deviance for the RE model was close to the number 50 
of unconstrained datapoints, although it was noted that there was very little to choose between 51 
the models in DIC. 52 


Table 13: Measures of goodness of fit of fixed- and random-effects models for the second-line 53 
adverse event (rash) network 54 


Measure of goodness of fit FE model RE model 


Residual deviance* 25.72 25.72 


Deviance information criterion (DIC) 93.959 94.611 


Tau n/a 0.851 (95%CrI: 0.046, 1.931) 


*Compared to 24 datapoints 


There was only a marginal difference in the residual deviance for both models and they were 55 
both relatively close to the number of unconstrained datapoints. The FE model was selected 56 


due to its slight advantage in DIC and more parsimonious interpretation. 57 


Table 14: Measures of goodness of fit of fixed- and random-effects models for the second-line 58 
adverse event (loose stools) network 59 


Measure of goodness of fit FE model RE model 


Residual deviance* 34 33.47 


Deviance information criterion (DIC) 143.053 143.832 


Tau n/a 0.710 (95%CrI: 0.036, 1.872) 


*Compared to 32 datapoints 


There was only a marginal difference in the residual deviance for both models and they were 60 


both relatively close to the number of unconstrained datapoints. The FE model was selected 61 
due to its slight advantage in DIC and more parsimonious interpretation. 62 


Table 15: Measures of goodness of fit of fixed- and random-effects models for the second-line 63 
adherence to medication network 64 


Measure of goodness of fit FE model RE model 


Residual deviance* 21.63 22.06 


Deviance information criterion (DIC) 105.973 107.06 


Tau n/a 0.670 (95%CrI: 0.031, 1.892) 


*Compared to 22 datapoints 


Both models had residual deviance that was very close to the number of unconstrained 65 
datapoints. The FE model was selected due to its slight advantage in DIC and more 66 
parsimonious interpretation. 67 
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E.4.2 Results 68 


E.4.2.1 First-line eradication 69 


Eradication network 70 


A total of 16 RCTs from the evidence review met the inclusion criteria for the eradication NMA. 71 
Six studies which reported eradication could not be included in the NMA for the following 72 


reasons: 73 


 The studies compared the same regimens and only the dose or duration differed (internal 74 
loop: denoted by a dashed line on the network) (5 studies) 75 


 One comparison was not linked to the network and therefore could not be compared 76 


(indirectly) with the regimens in the network (1 study) 77 


The data from these studies was analysed using pairwise meta-analysis and was presented to 78 


the GDG and considered alongside the outputs from the NMA. Full GRADE tables can be 79 


viewed in appendix F. 80 


Table 17 shows the odds ratio matrix for first-line H pylori eradication and summarises the 81 


results of the conventional pairwise meta-analyses together with the results generated by the 82 
NMA for every possible treatment comparison. The section below and to the left of the shaded 83 


diagonal is derived from the NMA, reflecting the combined direct and indirect evidence of 84 
treatment effects (row versus column). The point estimate reflects the mean of the posterior 85 
distribution, and numbers in parentheses are 95%Crl. The section above and to the right of the 86 


shaded diagonal gives pooled direct evidence (pairwise meta-analysis) where available (column 87 
versus row). Numbers in parentheses are 95% CI.  88 


The plot of relative effectiveness (Figure 9) shows indirect estimates of interventions in 89 


comparison to standard first-line treatment (PPI/AMO/CLA) from the NMA with 95% Crl (solid 90 
error bars) and direct pairwise head-to-head comparisons with 95% Cl (dashed error bars) in 91 
graphical form. 92 


The rank probability table (Table 18) and rankograms (Figure 10 & Figure 11) show the 93 
probability of ranking in each position for each regimen for achieving H pylori eradication. 94 


Results are given separately for the network including and excluding regimens including an 95 
unlicensed component; this is because the inclusion of options that could only be recommended 96 


in unusual circumstances may conceal differences between other options.  97 


 98 


 99 
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1 AMO-CLA-PPI


2 AMO-H2RA-NIT


3 AMO-NIT-PPI


4 AMO-PPI


5 AMO-PPI-QUI


6 BIS-H2RA-CLA


7 BIS-H2RA-NIT-TET


8 BIS-CLA-NIT


9 BIS-NIT-PPI-TET


10 BIS-NIT-TET


11 BIS-NTF-TET


12 CLA-NIT-PPI


13 CLA-PPI


14 PPI


15 NTZ-PPI-QUI-TET


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


 


Outlined nodes with dark numbers represent regimens with an unlicensed component. 
Size of nodes is proportional to total number of participants randomised to receive the treatment in question across 
the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled arrowheads 
show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show direction of trend 
where effect does not reach statistical significance. 


Figure 8: Eradication - evidence network  100 


 101 
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Table 16: Network meta-analysis of first-line eradication of H pylori – input data 
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T
 


Antos et al. (2006) 26/31    26/30           


Arkkila et al. (2005) 27/27   24/29     25/27     0/29  


Basu et al. (2011) 66/90              161/180 


Chiba (1996)            28/34 18/31   


Ecclissato et al. (2002) 27/46          24/46     


Hsu et al. (2001)  48/60 50/60             


Katelaris et al. (2000)   89/109         64/111    


Katelaris et al. (2002) 104/134        110/134 95/137      


Koivisto et al. (2005) 100/110  83/106    92/113         


Laine et al. (2000) Trial A 179/233            112/215   


Laine et al. (2000) Trial B 58/74             1/24  


Laine et al. (2003) 114/137        121/138       


Lee et al. (1999) 83/116           140/192    


Lerang et al. (1997)   44/46       49/54      


Lerang et al. (1997)   70/77     74/78    72/76    


Ohlin et al. (2002) 48/62   56/115            


Veldhuyzen van Zanten et al. (2003) 118/152     101/153          
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Table 17: Network meta-analysis of first-line eradication of H pylori – relative effectiveness of all pairwise combinations 
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AMO-CLA-PPI  - 
0.36 


(0.16,0.80) 
0.26 


(0.13,0.51) 
1.25 


(0.30,5.19) 
0.56 


(0.34,0.93) 
0.44 


(0.20,0.98) 
- 


1.32 
(0.84,2.05) 


0.65 
(0.38,1.13) 


0.77 
(0.34,1.75) 


1.07 
(0.64,1.79) 


0.33 
(0.22,0.49) 


0.00 
(0.00,0.10) 


3.08 
(1.58,6.00) 


AMO-H2RA-NIT 
0.70 


(0.08,5.37) 
 


1.25 
(0.49,3.16) 


- - - - - - - - - - - - 


AMO-NIT-PPI 
0.87 


(0.28,2.56) 
1.25 


(0.21,7.50) 
 - - - 


1.21 
(0.63,2.35) 


1.85 
(0.52,6.60) 


- 
0.45 


(0.08,2.41) 
- 


0.68 
(0.12,3.81) 


- - - 


AMO-PPI 
0.27 


(0.08,0.87) 
0.39 


(0.04,4.35) 
0.31 


(0.06,1.57) 
 - - - - 


2.60 
(0.46,14.7) 


- - - - 
0.00 


(0.00,0.07) 
- 


AMO-PPI-QUI 
1.25 


(0.16,10.9) 
1.80 


(0.10,37.0) 
1.44 


(0.14,16.4) 
4.62 


(0.42,56. 9) 
 - - - - - - - - - - 


BIS-H2RA-CLA 
0.56 


(0.12,2.72) 


0.81 


(0.06,11.6) 


0.65 


(0.10,4.55) 


2.07 


(0.30,15.4) 


0.45 


(0.03,5.99) 
 - - - - - - - - - 


BIS-H2RA-NIT-TET 
0.70 


(0.15,3.11) 


1.00 


(0.10,10.4) 


0.81 


(0.18,3.69) 


2.59 


(0.36,18.6) 


0.56 


(0.04,7.29) 


1.26 


(0.13,10.9) 
 - - - - - - - - 


BIS-CLA-NIT 
1.21 


(0.16,9.41) 


1.74 


(0.14,23.0) 


1.38 


(0.23,9.40) 


4.45 


(0.44,48.5) 


0.97 


(0.05,17.4) 


2.18 


(0.17,29.4) 


1.71 


(0.17,19.0) 
 - - - 


0.97 


(0.23,4.04) 
- - - 


BIS-NIT-PPI-TET 
1.18 


(0.40,3.17) 


1.71 


(0.17,16.3) 


1.36 


(0.31,5.61) 


4.37 


(1.00,18.2) 


0.95 


(0.08,9.22) 


2.12 


(0.30,12.9) 


1.69 


(0.27,9.99) 


0.97 


(0.10,8.65) 
 


0.49 


(0.28,0.87) 
- - - 


0.00 


(0.00,0.04) 
- 


BIS-NIT-TET 
0.55 


(0.14,1.78) 


0.79 


(0.08,7.45) 


0.63 


(0.14,2.53) 


2.01 


(0.35,10.4) 


0.43 


(0.03,4.52) 


0.98 


(0.12,6.64) 


0.78 


(0.11,4.83) 


0.45 


(0.04,3.93) 


0.46 


(0.12,1.73) 
 - - - - - 


BIS-NTF-TET 
0.76 


(0.14,4.22) 
1.10 


(0.08,16.7) 
0.87 


(0.12,6.77) 
2.80 


(0.36,22.8) 
0.60 


(0.04,9.24) 
1.35 


(0.13,14.4) 
1.08 


(0.11,11.5) 
0.63 


(0.04,8.91) 
0.64 


(0.09,4.91) 
1.40 


(0.17,12.6) 
 - - - - 


CLA-NIT-PPI 
0.74 


(0.26,2.24) 
1.07 


(0.14,8.80) 
0.85 


(0.31,2.56) 
2.72 


(0.58,14.2) 
0.59 


(0.05,6.15) 
1.32 


(0.19,9.31) 
1.05 


(0.21,6.03) 
0.62 


(0.09,3.95) 
0.62 


(0.16,2.87) 
1.34 


(0.33,6.86) 
0.97 


(0.13,7.60) 
 


0.30 
(0.10,0.92) 


- - 


CLA-PPI 
0.28 


(0.08,0.99) 
0.41 


(0.04,4.34) 
0.32 


(0.07,1.55) 
1.04 


(0.18,6.03) 
0.22 


(0.02,2.52) 
0.51 


(0.07,3.87) 
0.40 


(0.06,2.84) 
0.23 


(0.02,2.08) 
0.24 


(0.05,1.26) 
0.52 


(0.10,3.22) 
0.37 


(0.04,3.10) 
0.38 


(0.10,1.44) 
 - - 


PPI 
0.00 


(0.00,0.01) 
0.00 


(0.00,0.03) 
0.00 


(0.00,0.01) 
0.00 


(0.00,0.04) 
0.00 


(0.00,0.02) 
0.00 


(0.00,0.03) 
0.00 


(0.00,0.02) 
0.00 


(0.00,0.02) 
0.00 


(0.00,0.01) 
0.00 


(0.00,0.02) 
0.00 


(0.00,0.02) 
0.00 


(0.00,0.02) 
0.00 


(0.00,0.05) 
 - 


NTZ-PPI-QUI-TET 
3.11 


(0.73,13.7) 
4.48 


(0.36,60.2) 
3.58 


(0.59,23.2) 
11.45 


(1.84,76.9) 
2.49 


(0.19,32.6) 
5.56 


(0.66,47.8) 
4.40 


(0.54,38.7) 
2.59 


(0.21,30.9) 
2.62 


(0.48,16.6) 
5.67 


(0.92,44.0) 
4.10 


(0.43,37.9) 
4.21 


(0.68,25.5) 
10.96 


(1.63,79.5) 
2892.00 


(213,123900) 
 


Values given are odds ratios. 
The segment below and to the left of the green diagonal cells is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus 
column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. The segment above and to the right of the 
green diagonal cells gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). Numbers in parentheses are 95% confidence 
intervals. 
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Values less than 1 favour AMO-CLA-PPI; values greater than 1 favour the comparator treatment. Solid error bars 
are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 9: Network meta-analysis of first-line eradication of H pylori – relative effect of all 
options compared with placebo 
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Table 18: Network meta-analysis of first-line eradication of H pylori – rankings for each 
comparator 


Regimen 


Including regimens 
with unlicensed components 


Excluding regimens 
with unlicensed components 


Probability 
best 


Median rank 
(95%CrI) 


Probability 
best 


Median rank 
(95%CrI) 


BIS-NIT-PPI-TET 0.032 4 (1, 11) 0.152 3 (1, 9) 


AMO-PPI-QUI 0.163 4 (1, 14) 0.309 3 (1, 12) 


BIS-CLA-NIT 0.133 4 (1, 13) 0.267 3 (1, 12) 


AMO-CLA-PPI 0.001 6 (3, 10) 0.024 4 (2, 8) 


AMO-NIT-PPI 0.005 7 (2, 12) 0.021 5 (2, 10) 


BIS-NTF-TET 0.036 8 (1, 14) 0.016 6 (2, 10) 


AMO-H2RA-NIT 0.043 8 (1, 14) 0.103 7 (1, 12) 


BIS-H2RA-NIT-TET 0.017 8 (2, 14) 0.053 7 (1, 12) 


BIS-H2RA-CLA 0.013 10 (2, 14) 0.042 8 (1, 12) 


BIS-NIT-TET 0.002 10 (3, 14) 0.010 8 (2, 12) 


CLA-PPI 0.001 13 (6, 14) 0.002 11 (5, 12) 


AMO-PPI 0.000 13 (6, 14) 0.002 11 (5, 12) 


PPI 0.000 15 (15, 15) 0.000 13 (13, 13) 


NTZ-PPI-QUI-TET 0.550 1 (1, 8)   


CLA-NIT-PPI 0.003 8 (3, 12)   
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Figure 10: Network meta-analysis of first-line eradication of H pylori – rank probability 
histograms (including regimens with an unlicensed component) 
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Figure 11: Network meta-analysis of first-line eradication of H pylori – rank probability 
histograms (excluding regimens with an unlicensed component) 


 


Table 19: Network meta-analysis of first-line eradication of H pylori – model fit statistics 


Residual deviance Dbar Dhat pD DIC tau 


44.7 


(compared to 41 datapoints) 


209.322 172.411 36.911 246.234 0.627 (95%CrI: 0.224, 
1.406) 


E.4.2.2 Second-line eradication 


Eradication 


A total of 18 RCTs from the evidence review met the inclusion criteria for the eradication 
network. Four studies which reported eradication could not be included in the NMA for the 


following reason: 


 The studies compared the same regimens and only the dose or duration differed (internal 
loop: denoted by a dashed line on the full network diagram [see main guideline]) 
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The data from these studies was analysed using pairwise meta-analyses and was presented 


to the GDG and considered alongside the outputs from the NMA. Full GRADE tables can be 
viewed in appendix F 


Table 21 is the odds ratio matrix for second-line H pylori eradication summarising the results 


of the conventional pairwise meta-analyses together with the results generated by the NMA 
for every possible treatment comparison.  


The plot of relative effectiveness (Figure 13) shows indirect estimates of interventions in 
comparison to PPI/BIS/NIT/TET from the NMA with 95% Crl (solid error bars) and direct 
pairwise head-to-head comparisons with 95% CI (dashed error bars) in graphical form. The 
rankograms (Figure 14) show the probability of being the best regimen for achieving H pylori 


eradication second-line.  


 


1 BIS-NIT-PPI-TET


2 AMO-BIS-CLA-H2RA


3 AMO-BIS-NIT-PPI


4 AMO-BIS-PPI-TET


5 AMO-CLA-NIT-PPI
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8 AMO-PPI-QUI
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Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled 
arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show 
direction of trend where effect does not reach statistical significance. 


Figure 12: Network meta-analysis of second-line eradication of H pylori – evidence network 
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Table 20: Network meta-analysis of second-line eradication of H pylori – input data 
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Bago J et al. (2009) 42/78             60/82 


Cheon JH et al. (2006) 19/29     4/25         


Cheon JH et al. (2006) 24/44       31/41       


Chi CH et al. (2003)   29/50 39/50           


Chuah SK et al. (2012)        50/64 48/64      


Chuah S-K et al. (2012) 59/74           60/76   


Georgopoulos SD et al. (2002) 41/49         27/46     


Gisbert JP et al. (1999) 17/30          25/30    


Gisbert JP et al. (2007)         34/50   34/50    


Hu TH et al. (2011)       38/45 31/45       


Koksal AS et al. (2005)  17/28         24/28    


Kuo CH et al. (2009) 53/83       58/83       


Kuo C-H et al. (2013) 43/50       43/51       


Matsumoto Y et al. (2005)       29/30 21/30       


Michopoulos S et al. (2000) 76/76          74/76    


Ueki N et al. (2009)     45/52  43/52        


Wu DC et al. (2006) 36/47            34/46  


Wu DC et al. (2011) 50/62   36/58           
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Table 21: Network meta-analysis of second-line eradication of H pylori – relative effectiveness of all pairwise combinations 
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BIS-NIT-PPI-TET  - - 
0.39 


(0.17, 0.89) 
- 


0.10 
(0.03, 0.37) 


- 
1.46 


(0.85, 2.50) 
- 


0.28 
(0.11, 0.72) 


1.22 
(0.07, 20.81) 


0.95 
(0.43, 2.10) 


0.87 
(0.34, 2.22) 


2.34 
(1.21, 4.53) 


AMO-BIS-CLA-H2RA 
0.37 


(0.02, 4.81) 
 - - - - - - - - 


3.88 
(1.06, 14.28) 


- - - 


AMO-BIS-NIT-PPI 
0.15 


(0.01, 2.92) 
0.39 


(0.01, 30.56) 
 


2.57 
(1.07, 6.15) 


- - - - - - - - - - 


AMO-BIS-PPI-TET 
0.39 


(0.05, 3.31) 
1.04 


(0.04, 45.65) 
2.63 


(0.31, 21.35) 
 - - - - - - - - - - 


AMO-CLA-NIT-PPI 
9.46 


(0.50, 214.6) 
26.51 


(0.67, 1907) 
63.92 


(0.98, 4838) 
24.36 


(0.66, 1142) 
 - 


0.74 
(0.25, 2.17) 


- - - - - - - 


AMOCLAV-BIS-PPI-TET 
0.09 


(0.01, 0.86) 
0.24 


(0.01, 11.19) 
0.60 


(0.01, 25.49) 
0.23 


(0.01, 4.85) 
0.01 


(0.00, 0.40) 
 - - - - - - - - 


AMO-NIT-PPI 
6.96 


(0.99, 59.61) 
18.88 


(0.95, 720.1) 
46.53 


(1.36, 1980) 
17.95 


(1.06, 388.4) 
0.73 


(0.08, 6.83) 
79.82 


(3.98, 1997) 
 


0.24 
(0.05, 1.07) 


- - - - - - 


AMO-PPI-QUI 
1.51 


(0.45, 4.45) 


4.05 


(0.28, 83.03) 


10.18 


(0.36, 225.5) 


3.89 


(0.31, 38.64) 


0.16 


(0.01, 2.22) 


16.73 


(1.23, 223.5) 


0.22 


(0.03, 1.01) 
 


0.84 


(0.37, 1.91) 
- 


1.00 


(0.43, 2.32) 
- - - 


AMO-PPI-TET 
1.23 


(0.10, 12.97) 


3.28 


(0.11, 137.2) 


8.59 


(0.17, 353.9) 


3.20 


(0.12, 72.66) 


0.13 


(0.00, 3.88) 


13.87 


(0.48, 425.4) 


0.18 


(0.01, 2.28) 


0.82 


(0.10, 6.88) 
 - - - - - 


BIS-CLA-NIT-PPI 
0.27 


(0.03, 2.31) 


0.73 


(0.03, 32.33) 


1.81 


(0.04, 70.96) 


0.69 


(0.03, 13.82) 


0.03 


(0.00, 1.09) 


3.04 


(0.13, 73.85) 


0.04 


(0.00, 0.71) 


0.18 


(0.02, 2.19) 


0.22 


(0.01, 6.33) 
 - - - - 


BIS-H2RA-NIT-TET 
1.60 


(0.27, 5.83) 


4.31 


(0.42, 48.07) 


10.95 


(0.27, 231.0) 


4.15 


(0.23, 41.50) 


0.17 


(0.00, 3.14) 


17.93 


(0.89, 241.1) 


0.23 


(0.01, 1.72) 


1.07 


(0.18, 4.29) 


1.30 


(0.07, 15.30) 


6.01 


(0.32, 63.89) 
 - - - 


BIS-PPI-QUI-TET 
0.95 


(0.12, 7.97) 


2.57 


(0.10, 103.8) 


6.56 


(0.16, 240.7) 


2.48 


(0.12, 46.05) 


0.10 


(0.00, 3.79) 


10.61 


(0.50, 264.4) 


0.14 


(0.01, 2.25) 


0.63 


(0.06, 7.47) 


0.77 


(0.03, 20.53) 


3.48 


(0.18, 73.54) 


0.58 


(0.06, 10.78) 
 - - 


CLA-NIT-PPI-TET 
0.84 


(0.10, 7.48) 
2.29 


(0.09, 99.93) 
5.96 


(0.14, 224.4) 
2.22 


(0.11, 44.82) 
0.09 


(0.00, 3.35) 
9.73 


(0.42, 236.9) 
0.12 


(0.01, 2.10) 
0.57 


(0.05, 7.07) 
0.70 


(0.03, 18.60) 
3.20 


(0.16, 65.93) 
0.53 


(0.05, 9.65) 
0.90 


(0.05, 18.63) 
 - 


NIT-PPI-QUI 
2.31 


(0.30, 18.15) 
6.14 


(0.25, 256.9) 
16.17 


(0.41, 557.4) 
6.07 


(0.29, 116.9) 
0.25 


(0.01, 8.62) 
25.88 


(1.28, 624.8) 
0.34 


(0.02, 5.43) 
1.54 


(0.16, 16.77) 
1.90 


(0.08, 49.36) 
8.77 


(0.44, 176.3) 
1.43 


(0.14, 23.78) 
2.44 


(0.12, 45.40) 
2.72 


(0.14, 51.83) 
 


Values given are odds ratios. 
The segment below and to the left of the shaded diagonal is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus 
column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. 
The segment above and to the right of the shaded diagonal gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). 
Numbers in parentheses are 95% confidence intervals. 
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Values less than 1 favour BIS-NIT-PPI-TET; values greater than 1 favour the comparator treatment. Solid error 
bars are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 13: Network meta-analysis of second-line eradication of H pylori – relative effect of all 
options compared with BIS-NIT-PPI-TET 


 


Table 22: Network meta-analysis of second-line eradication of H pylori – rankings for each 
comparator 


 Probability best Median rank (95%CrI) 


AMO-CLA-NIT-PPI 0.569 1 (1, 9) 


AMO-NIT-PPI 0.261 2 (1, 6) 


NIT-PPI-QUI 0.078 4 (1, 11) 


BIS-H2RA-NIT-TET 0.012 5 (2, 11) 


AMO-PPI-QUI 0.001 5 (3, 10) 


AMO-PPI-TET 0.024 6 (2, 13) 


BIS-NIT-PPI-TET 0.000 7 (4, 10) 


BIS-PPI-QUI-TET 0.019 8 (2, 13) 


CLA-NIT-PPI-TET 0.018 8 (2, 13) 


AMO-BIS-PPI-TET 0.004 11 (3, 13) 


AMO-BIS-CLA-H2RA 0.007 11 (3, 14) 


BIS-CLA-NIT-PPI 0.002 11 (4, 14) 


AMO-BIS-NIT-PPI 0.005 13 (4, 14) 


AMOCLAV-BIS-PPI-TET 0.000 13 (8, 14) 
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Figure 14: Network meta-analysis of second-line eradication of H pylori – rank probability 
histograms 


 


Table 23: Network meta-analysis of second-line eradication of H pylori – model fit statistics 


Residual deviance Dbar Dhat pD DIC tau 


38.76 


(compared to 36 datapoints) 


176.376 142.125 34.251 210.626 0.678 (95%CrI: 0.045, 1.854) 


 


Second-line adverse events – rash 


A total of 12 RCTs from the evidence review met the inclusion criteria for the adverse events 
(rash) network. One study which reported on rash could not be included in the NMA for the 
following reason: 


 The study compared the same regimens and only the duration differed (internal loop: 
denoted by a dashed line on the full network diagram [see full guideline]) 
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The data from this study were analysed using pairwise meta-analysis and were presented to 


the GDG and considered alongside the outputs from the NMA. Full GRADE tables can be 
viewed in appendix F. 


Table 25 is the odds ratio matrix for rash summarising the results of the conventional 
pairwise meta-analyses together with the results generated by the NMA for every possible 
treatment comparison.  


The plot of relative effectiveness (Figure 16) shows indirect estimates of interventions in 
comparison to (PPI/BIS/NIT/TET) from the NMA with 95% CrI (solid error bars) and direct 
pairwise head-to-head comparisons with 95% CIs (dashed error bars) in graphical form. The 
rankograms (Figure 17) show the probability of being the best second-line eradication 


regimen for achieving the lowest incidence of rash. 
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Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled 
arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show 
direction of trend where effect does not reach statistical significance. 


Figure 15: Network meta-analysis of second-line H pylori treatment – rash – evidence network 
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Table 24: Network meta-analysis of second-line H pylori treatment – rash – input data 
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Bago,J. et al. (2009) 0/78         1/82 


Chuah,S.K. et al. (2012)     0/64 1/64     


Chuah,S.-K. et al. (2012) 0/74       2/76   


Gisbert,J.P. et al. (2007)     0/50  1/50    


Hu,T.H. et al. (2011)    2/45 0/45      


Koksal,A.S. et al. (2005)  1/28     0/28    


Kuo,C.H. et al. (2009) 1/83    0/83      


Kuo,C.-H. et al. (2013) 3/50    1/51      


Matsumoto,Y. et al. (2005)    0/30 1/30      


Michopoulos,S. et al. (2000) 3/76      1/76    


Ueki,N. et al. (2009)   2/52 0/52       


Wu,D.C. et al. (2006) 1/47        2/46  
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Table 25: Network meta-analysis of second-line H pylori treatment – rash – relative effectiveness of all pairwise combinations 
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BIS-NIT-PPI-TET  - - - 
0.32 


(0.05, 2.07) 
- 


0.32 


(0.03, 3.19) 


5.00 


(0.24, 105.93) 


2.09 


(0.18, 23.89) 


2.89 


(0.12, 72.00) 


AMO-BIS-CLA-H2RA 
2.19 


(0.03, 1444) 
 - - - - 


0.32 


(0.01, 8.24) 
- - - 


AMO-CLA-NIT-PPI 
3.68 


(0.05, 2526) 
1.70 


(0.00, 3041) 
 


0.19 
(0.01, 4.11) 


- - - - - - 


AMO-NIT-PPI 
0.33 


(0.02, 5.26) 
0.15 


(0.00, 16.53) 
0.10 


(0.00, 2.06) 
 


0.67 
(0.11, 4.05) 


- - - - - 


AMO-PPI-QUI 
0.21 


(0.02, 1.15) 
0.09 


(0.00, 6.27) 
0.06 


(0.00, 2.30) 
0.62 


(0.07, 4.00) 
 


3.05 
(0.12, 76.21) 


3.06 
(0.12, 76.95) 


- - - 


AMO-PPI-TET 
1.09 


(0.02, 555.3) 
0.51 


(0.00, 543.70) 
0.31 


(0.00, 297.90) 
3.39 


(0.06, 1668) 
5.17 


(0.17, 2110) 
 - - - - 


BIS-H2RA-NIT-TET 
0.39 


(0.04, 2.53) 


0.19 


(0.00, 5.93) 


0.10 


(0.00, 9.01) 


1.18 


(0.05, 23.09) 


1.90 


(0.20, 20.81) 


0.34 


(0.00, 23.39) 
 - - - 


BIS-PPI-QUI-TET 
9.48 


(0.48, 3450) 


4.56 


(0.00, 5974) 


2.83 


(0.00, 3169) 


32.29 


(0.45, 16,050) 


50.34 


(1.37, 21,960) 


9.36 


(0.01, 10170) 


26.35 


(0.71, 12,950) 
 - - 


CLA-NIT-PPI-TET 
2.54 


(0.19, 92.10) 


1.17 


(0.00, 261.6) 


0.71 


(0.00, 169.80) 


8.08 


(0.18, 711.50) 


12.89 


(0.55, 863.6) 


2.31 


(0.00, 549.70) 


6.86 


(0.26, 435.40) 


0.25 


(0.00, 25.86) 
 - 


NIT-PPI-QUI 
4.78 


(0.17, 2989) 
2.34 


(0.00, 4092) 
1.41 


(0.00, 2623) 
16.23 


(0.17, 16060) 
25.45 


(0.51, 19,200) 
4.82 


(0.00, 7237) 
13.19 


(0.26, 10,980) 
0.49 


(0.00, 656.70) 
1.97 


(0.01, 1835) 
 


Values given are odds ratios. 
The segment below and to the left of the shaded diagonal is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus 
column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. 
The segment above and to the right of the shaded diagonal gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). 
Numbers in parentheses are 95% confidence intervals. 
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Values greater than 1 favour BIS-NIT-PPI-TET; values less than 1 favour the comparator treatment. Solid error 
bars are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 16: Network meta-analysis of second-line H pylori treatment – rash – relative effect of all 
options compared with BIS-NIT-PPI-TET 


 


Table 26: Network meta-analysis of second-line H pylori treatment – rash – rankings for each 
comparator 


 Probability best Median rank (95%CrI) 


AMO-PPI-QUI 0.339 2 (1, 5) 


BIS-H2RA-NIT-TET 0.161 3 (1, 7) 


AMO-NIT-PPI 0.196 3 (1, 8) 


AMO-PPI-TET 0.126 5 (1, 10) 


BIS-NIT-PPI-TET 0.006 5 (2, 8) 


AMO-BIS-CLA-H2RA 0.081 7 (1, 10) 


CLA-NIT-PPI-TET 0.027 7 (1, 10) 


AMO-CLA-NIT-PPI 0.031 8 (1, 10) 


NIT-PPI-QUI 0.029 8 (1, 10) 


BIS-PPI-QUI-TET 0.006 9 (3, 10) 
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Figure 17: Network meta-analysis of second-line H pylori treatment – rash – rank probability 
histograms 


 


Table 27: Network meta-analysis of second-line H pylori treatment – rash – model fit statistics 


Residual deviance Dbar Dhat pD DIC tau 


25.72 


(compared to 24 datapoints) 


75.346 56.733 18.613 93.959 n/a 
(fixed-effects model) 


 


Second-line adverse events – loose stools 


A total of 16 RCTs from the evidence review met the inclusion criteria for the adverse events 
(loose stools) network. Three studies which reported on loose stools could not be included in 
the NMA for the following reason: 


 The studies compared the same regimens and only the dose or duration differed (internal 


loop: denoted by a dashed line on the full network diagram [see full guideline]) 
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The data from these studies was analysed using pairwise meta-analyses and was presented 


to the GDG and considered alongside the outputs from the NMA. Full GRADE tables can be 
viewed in appendix F 


Table 29 is the odds ratio matrix for loose stools summarising the results of the conventional 
pairwise meta-analyses together with the results generated by the NMA for every possible 
treatment comparison.  


The plot of relative effectiveness (Figure 19) shows indirect estimates of interventions in 
comparison to (PPI/BIS/NIT/TET) and direct pairwise head-to-head comparisons with 95% CI 
(dashed error bars) in graphical form. The rankograms (Figure 20) show the probability of 
being the best second-line eradication regimen for achieving the lowest incidence of loose 


stools. 
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Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled 
arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show 
direction of trend where effect does not reach statistical significance. 


Figure 18: Network meta-analysis of second-line H pylori treatment – loose stools – evidence 
network 
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Table 28: Network meta-analysis of second-line H pylori treatment – loose stools – input data 
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Bago,J. et al. (2009) 0/78            2/82 


Cheon,J.H. et al. (2006) 1/29     4/25        


Cheon,J.H. et al. (2006) 0/44       1/41      


Chi,C.H. et al. (2003)   3/50 5/50          


Chuah,S.K. et al. (2012)        0/64 2/64     


Chuah,S.-K. et al. (2012) 1/74          4/76   


Gisbert,J.P. et al. (2007)        5/50  1/50    


Hu,T.H. et al. (2011)       2/45 2/45      


Koksal,A.S. et al. (2005)  2/28        4/28    


Kuo,C.H. et al. (2009) 2/83       0/83      


Kuo,C.-H. et al. (2013) 2/50       3/51      


Matsumoto,Y. et al. (2005)       6/30 3/30      


Michopoulos,S. et al. (2000) 11/76         7/76    


Ueki,N. et al. (2009)     2/52  1/52       


Wu,D.C. et al. (2006) 1/47           4/46  


Wu,D.C. et al. (2011) 2/62   0/58          
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Table 29: Network meta-analysis of second-line H pylori treatment – loose stools – relative effectiveness of all pairwise combinations 
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BIS-NIT-PPI-TET  - - 
0.21 


(0.01, 4.40) 
- 


5.33 
(0.55, 51.27) 


- 
1.00 


(0.29, 3.53) 
- 


0.60 
(0.22, 1.64) 


4.06 
(0.44, 37.17) 


4.38 
(0.47, 40.78) 


4.88 
(0.23, 103.1) 


AMO-BIS-CLA-H2RA 
0.20 


(0.02, 1.54) 
 - - - - - - - 


2.17 
(0.36, 12.92) 


- - - 


AMO-BIS-NIT-PPI 
0.06 


(0.00, 2.09) 
0.28 


(0.00, 23.71) 
 


1.74 
(0.39, 7.71) 


- - - - - - - - - 


AMO-BIS-PPI-TET 
0.12 


(0.00, 2.48) 
0.54 


(0.00, 30.20) 
1.82 


(0.40, 10.03) 
 - - - - - - - - - 


AMO-CLA-NIT-PPI 
6.32 


(0.29, 284.0) 
33.54 


(0.83, 2470) 
125.3 


(0.96,189400) 
66.40 


(0.70, 84290) 
 - 


0.49 
(0.04, 5.58) 


- - - - - - 


AMOCLAV-BIS-PPI-
TET 


7.38 
(0.83, 246.2) 


41.11 
(1.76, 2377) 


151.2 
(1.87,223200) 


77.62 
(1.35, 94510) 


1.24 
(0.02, 119.6) 


 - - - - - - - 


AMO-NIT-PPI 
2.43 


(0.47, 13.90) 
12.71 


(1.04, 209.9) 
44.17 


(0.87, 32260) 
22.88 


(0.67, 14000) 
0.40 


(0.01, 5.70) 
0.32 


(0.01, 5.52) 
 


0.59 
(0.18, 1.92) 


- - - - - 


AMO-PPI-QUI 
1.37 


(0.46, 4.36) 
7.07 


(0.78, 87.77) 
23.94 


(0.58, 16360) 
12.43 


(0.47, 6976) 
0.22 


(0.01, 4.03) 
0.18 


(0.00, 2.28) 
0.57 


(0.16, 1.88) 
 


5.16 
(0.24, 109.6) 


0.18 
(0.02, 1.63) 


- - - 


AMO-PPI-TET 
14.36 


(0.55, 5632) 


79.68 


(1.63, 37600) 


311.6 


(1.95,1821000) 


163.7 


(1.37,856700) 


2.38 


(0.02, 1565) 


1.87 


(0.02, 1094) 


5.65 


(0.21, 2399) 


9.86 


(0.51, 3936) 
 - - - - 


BIS-H2RA-NIT-TET 
0.48 


(0.18, 1.22) 


2.41 


(0.40, 21.11) 


8.27 


(0.21, 5780) 


4.26 


(0.17, 2328) 


0.08 


(0.00, 1.80) 


0.06 


(0.00, 0.73) 


0.20 


(0.03, 1.09) 


0.35 


(0.09, 1.18) 


0.03 


(0.00, 0.91) 
 - - - 


BIS-PPI-QUI-TET 
5.46 


(0.65, 197.7) 


30.33 


(1.34, 1918) 


112.4 


(1.39, 151500) 


60.23 


(1.04, 65290) 


0.92 


(0.01, 95.92) 


0.76 


(0.01, 47.80) 


2.35 


(0.14, 110.4) 


4.07 


(0.34, 168.4) 


0.39 


(0.00, 47.87) 


11.62 


(1.08, 472.6) 
 - - 


CLA-NIT-PPI-TET 
5.72 


(0.70, 147.0) 


31.98 


(1.52, 1437) 


114.4 


(1.54, 128200) 


60.49 


(1.17, 55780) 


0.96 


(0.01, 75.10) 


0.77 


(0.01, 35.92) 


2.41 


(0.16, 85.44) 


4.20 


(0.37, 123.1) 


0.40 


(0.00, 38.87) 


11.99 


(1.17, 347.4) 


1.04 


(0.02, 45.54) 
 - 


NIT-PPI-QUI 
9.55 


(0.47, 7851) 


55.03 


(1.24, 58440) 


240.8 


(1.32, 1514000) 


124.8 


(0.95, 731700) 


1.74 


(0.01, 2215) 


1.32 


(0.01, 1528) 


4.12 


(0.12, 3877) 


7.17 


(0.27, 5896) 


0.72 


(0.00, 850.8) 


20.16 


(0.85, 16870) 


1.79 


(0.02, 1884) 


1.73 


(0.02, 1748) 
 


Values given are odds ratios. 
The segment below and to the left of the shaded diagonal is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus column). The point 


estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. 
The segment above and to the right of the shaded diagonal gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). Numbers in parentheses are 
95% confidence intervals. 
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Values greater than 1 favour BIS-NIT-PPI-TET; values less than 1 favour the comparator treatment. Solid error 
bars are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 19: Network meta-analysis of second-line H pylori treatment – loose stools – relative 
effect of all options compared with placebo 


 


Table 30: Network meta-analysis of second-line H pylori treatment – loose stools – rankings 
for each comparator 


 Probability best Median rank (95%CrI) 


AMO-BIS-NIT-PPI 0.581 1 (1, 7) 


AMO-BIS-PPI-TET 0.128 2 (1, 8) 


AMO-BIS-CLA-H2RA 0.262 3 (1, 7) 


BIS-H2RA-NIT-TET 0.017 4 (2, 6) 


BIS-NIT-PPI-TET 0.001 5 (3, 8) 


AMO-PPI-QUI 0.001 6 (4, 9) 


AMO-NIT-PPI 0.001 8 (4, 11) 


AMO-CLA-NIT-PPI 0.005 10 (3, 13) 


BIS-PPI-QUI-TET 0.001 10 (4, 13) 


AMOCLAV-BIS-PPI-TET 0.000 10 (5, 13) 


CLA-NIT-PPI-TET 0.000 10 (5, 13) 


AMO-PPI-TET 0.001 11 (4, 13) 


NIT-PPI-QUI 0.002 11 (4, 13) 
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Figure 20: Network meta-analysis of second-line H pylori treatment – loose stools – rank 
probability histograms 


 


Table 31: Network meta-analysis of second-line H pylori treatment – loose stools – model fit 
statistics 


Residual deviance Dbar Dhat pD DIC tau 


34.00 


(compared to 32 datapoints) 


116.721 90.389 26.332 143.053 n/a 


(fixed-effects model) 


 


Second-line adherence to medication 


A total of 11 RCTs from the evidence review met the inclusion criteria for the adherence to 
medication network. Three studies which reported on adherence to medication could not be 


included in the NMA for the following reason: 
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 The studies compared the same regimens and only the duration differed (internal loop: 


denoted by a dashed line on the full network diagram [see full guideline]) 


The data from this study have been analysed using pairwise meta-analysis and were 


presented to the GDG and considered alongside the outputs from the NMA. Full GRADE 
tables can be viewed in appendix F 


Table 33 is the odds ratio matrix for adherence to medication summarising the results of the 
conventional pairwise meta-analyses together with the results generated by the NMA for 
every possible treatment comparison.  


The plot of relative effectiveness (Figure 22) shows indirect estimates of interventions in 
comparison to (PPI/BIS/NIT/TET) from the NMA with 95% CrI (solid error bars) and direct 
pairwise head-to-head comparisons with 95% CI (dashed error bars) in graphical form. The 
rankograms (Figure 23) show the probability of being the regimen with the best adherence. 


 


1 BIS-NIT-PPI-TET


2 AMO-BIS-NIT-PPI


3 AMO-BIS-PPI-TET


4 AMO-NIT-PPI


5 AMO-PPI-QUI


6 AMO-PPI-TET


7 BIS-H2RA-NIT-TET


8 BIS-PPI-QUI-TET


9 CLA-NIT-PPI-TET


10 NIT-PPI-QUI


1


2


3


4


5


6
7 8


9


10


 


Size of nodes is proportional to total number of participants randomised to receive the treatment in question 
across the evidence-base. Width of connecting lines is proportional to number of trial-level comparisons available. 
Arrowheads indicate direction of effect in pairwise data (a > b denotes a is more effective than b) – filled 
arrowheads show comparisons where one option is significantly superior (p<0.05); outlined arrowheads show 
direction of trend where effect does not reach statistical significance. 


Figure 21: Network meta-analysis of second-line H pylori treatment – adherence to treatment – 
evidence network 
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Table 32: Network meta-analysis of second-line H pylori treatment – adherence to treatment – input data 
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Bago,J. et al. (2009) 65/78         76/82 


Cheon,J.H. et al. (2006) 33/44    37/41      


Chi,C.H. et al. (2003)  43/50 44/50        


Chuah,S.K. et al. (2012)     61/64 62/64     


Chuah,S.-K. et al. (2012) 69/71       69/73   


Gisbert,J.P. et al. (2007)     45/50  45/50    


Hu,T.H. et al. (2011)    45/45 43/45      


Kuo,C.H. et al. (2009) 66/71    79/80      


Kuo,C.-H. et al. (2013) 47/50    51/51      


Wu,D.C. et al. (2006) 43/46        45/47  


Wu,D.C. et al. (2011) 60/62  56/58        
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Table 87: Network meta-analysis of second-line H pylori treatment – adherence to treatment – relative effectiveness of all pairwise combinations 
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BIS-NIT-PPI-TET  - 
0.93 


(0.13, 6.85) 
- 


4.13 
(1.52, 11.22) 


- - 
0.50 


(0.09, 2.82) 
1.57 


(0.25, 9.86) 
2.53 


(0.91, 7.04) 


AMO-BIS-NIT-PPI 
0.78 


(0.06, 9.31) 
 


1.19 
(0.37, 3.84) 


- - - - - - - 


AMO-BIS-PPI-TET 
0.95 


(0.10, 8.56) 
1.20 


(0.36, 4.09) 
 - - - - - - - 


AMO-NIT-PPI 
42.69 


(1.76, 18480) 
59.89 


(0.96, 36650) 
48.81 


(0.94, 28460) 
 


0.19 
(0.01, 4.10) 


- - - - - 


AMO-PPI-QUI 
4.29 


(1.68, 13.41) 
5.56 


(0.38, 84.69) 
4.59 


(0.41, 55.14) 
0.11 


(0.00, 2.12) 
 


1.52 
(0.25, 9.45) 


1.00 
(0.27, 3.69) 


- - - 


AMO-PPI-TET 
7.07 


(0.81, 78.39) 
9.31 


(0.33, 289.40) 
7.65 


(0.34, 198.30) 
0.16 


(0.00, 6.87) 
1.61 


(0.23, 14.02) 
 - - - - 


BIS-H2RA-NIT-TET 
4.32 


(0.81, 25.24) 
5.63 


(0.27, 118.10) 
4.66 


(0.29, 78.75) 
0.10 


(0.00, 3.01) 
1.00 


(0.25, 3.99) 
0.61 


(0.05, 6.66) 
 - - - 


BIS-PPI-QUI-TET 
0.46 


(0.05, 2.53) 
0.56 


(0.02, 12.56) 
0.47 


(0.02, 8.00) 
0.01 


(0.00, 0.42) 
0.10 


(0.01, 0.75) 
0.06 


(0.00, 0.98) 
0.10 


(0.01, 1.14) 
 - - 


CLA-NIT-PPI-TET 
1.65 


(0.24, 14.91) 
2.16 


(0.09, 58.22) 
1.80 


(0.09, 41.18) 
0.04 


(0.00, 1.96) 
0.38 


(0.04, 4.17) 
0.23 


(0.01, 5.01) 
0.38 


(0.03, 5.96) 
3.79 


(0.28, 75.40) 
 - 


NIT-PPI-QUI 
2.63 


(0.96, 8.09) 
3.36 


(0.24, 51.22) 
2.80 


(0.25, 33.01) 
0.06 


(0.00, 1.91) 
0.61 


(0.13, 2.66) 
0.37 


(0.03, 4.32) 
0.61 


(0.08, 4.58) 
5.89 


(0.77, 65.73) 
1.61 


(0.14, 14.33) 
 


Values given are odds ratios. 
The segment below and to the left of the shaded diagonal is derived from the network meta-analysis, reflecting direct and indirect evidence of treatment effects (row versus 
column). The point estimate reflects the mean of the posterior distribution, and numbers in parentheses are 95% credible intervals. 
The segment above and to the right of the shaded diagonal gives pooled direct evidence (random-effects pairwise meta-analysis), where available (column versus row). 
Numbers in parentheses are 95% confidence intervals. 


 


 







 


 


Dyspepsia and gastro-oesophageal reflux disease 
Network meta-analyses – methods and detailed results 


National Institute for Health and Care Excellence, 2014. 
47 
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AMO-PPI-QUI


AMO-PPI-TET


BIS-H2RA-NIT-TET


BIS-PPI-QUI-TET


CLA-NIT-PPI-TET


NIT-PPI-QUI


Odds ratio -v- BIS-NIT-PPI-TET


 NMA


 Direct pairwise
 


Values greater than 1 favour BIS-NIT-PPI-TET; values less than 1 favour the comparator treatment. Solid error bars 
are 95% credible intervals while dashed error bars are 95% confidence interval. 


Figure 22: Network meta-analysis of second-line H pylori treatment – adherence to treatment – 
relative effect of all options compared with placebo 


 


Table 33: Network meta-analysis of second-line H pylori treatment – adherence to treatment – 
rankings for each comparator 


 Probability best Median rank (95%CrI) 


BIS-PPI-QUI-TET 0.523 1 (1, 6) 


BIS-NIT-PPI-TET 0.040 3 (1, 5) 


AMO-BIS-NIT-PPI 0.249 3 (1, 9) 


AMO-BIS-PPI-TET 0.093 3 (1, 9) 


CLA-NIT-PPI-TET 0.077 5 (1, 9) 


NIT-PPI-QUI 0.003 6 (3, 9) 


BIS-H2RA-NIT-TET 0.006 7 (3, 10) 


AMO-PPI-QUI 0.000 7 (5, 9) 


AMO-PPI-TET 0.007 9 (3, 10) 


AMO-NIT-PPI 0.002 10 (5, 10) 
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Figure 23: Network meta-analysis of second-line H pylori treatment – adherence to treatment – 
rank probability histograms 


 


Table 34: Network meta-analysis of second-line H pylori treatment – adherence to treatment – 
model fit statistics 


Residual deviance Dbar Dhat pD DIC Tau 


21.63 


(compared to 22 datapoints) 


86.595 67.218 19.378 105.973 n/a (fixed-effects model) 
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E.5 H pylori second-line eradication by resistance status 


This appendix presents the unanalysed data for the outcome eradication by antibiotic resistance 
status which was considered an important outcome for the following review question: 


• What H pylori eradication regimens should be offered as second-line treatments when 


first-line treatments fail? 


It was not possible to pool and analyse the data for this outcome due to the following issues: 


• Several of the studies measured different antibiotic resistance phenotypes in each trial 
arm 


• Some studies measured resistance to an antibiotic, for example clarithromycin, even 
though the regimen did not include this antibiotic 


• As most studies measured resistance to more than one antibiotic in each arm it is not 
clear if individuals can be in more than one category and therefore counted more than 
once 


Due to the reasons outlined above the raw data was presented to the GDG in a summary table 
(below) and was considered as supporting evidence for the eradication outcome but no 


evidence statement was written. 
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Table 35: H pylori second-line eradication by resistance status 


Study Regimens CR CS MR MS LR LS TR TS AR AS CS/LS CR/LS CR/LR CS/MS CS/MR CR/MR 


Chi (2003) 


PPI/BIS/AMO/NIT 
6/11 


(55%) 
16/26 
(62%) 


5/15
a 


(33%) 
17/22


a
 


(77%) 
            


PPI/BIS/AMO/TET 
8/11 


(73%) 
23/26 
(89%) 


13/16
a
 


(81%) 
18/21 
(86%) 


            


Chuah 
(2012) 


PPI/AMO/QUI     
2/4


b
 


(50%) 
9/13


b
 


(69%) 
   


11/17 
(65%) 


      


PPI/AMO/TET        
9/15  


(60%) 
 


9/15 
(60%) 


      


Matsumoto 
(2005) 


PPI/AMO/QUI           
3/4  


(75%) 


6/10  


(60%) 


1/2  


(50%) 
   


PPI/AMO/NIT              
8/8 


(100%) 
1/1 


(100%) 
8/8 


(100%) 


Ueki (2009) 


PPI/AMO/CLA/NIT 
37/40 


(92.5%) 
               


PPI/AMO/NIT 
35/42 
(83%) 


               


Wu (2011) 


PPI/BIS/AMO/TET       
0/1 


(0%) 


16/24 


(67%) 
 


16/25 


(64%) 
      


PPI/BIS/NIT/TET   
13/15 
(87%) 


11/15 
(73%) 


   
24/30 
(80%) 


        


Wu (2006) 


PPI/BIS/NIT/TET   
8/12


c
 


(67%) 
9/9


c
 


(100%) 
            


PPI/CLA/NIT/TET 
12/16


d
 


(75%) 
4/7


d 


(57%) 
7/10


d
 


(70%) 
9/13


d 


(69%) 
            


Clarithromycin resistant (CR); Clarithromycin susceptible (CS); Metronidazole resistant (MR); Metronidazole susceptible (MS); Levofloxacin resistant (LR); Levofloxacin 
susceptible (LS); Tetracycline resistant (TR); Tetracycline susceptible (TS); Amoxicillin resistant (AR); Amoxicillin susceptible (AS) 


N.B. all regimens including NIT used metronidazole as the nitroimidazole; all regimens including QUI used levofloxacin as the quinolone. 
a  


33.3% vs. 73.3% p < 0.05; 33.3% vs. 81.3% p < 0.05 
b  


50% vs. 69% N/S 
c  


67% vs. 100% p = 0.05 
d  


57% vs. 75%; 70% vs. 69% N/S 
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Appendix F: Full GRADE profiles [2014 update] 1 


1.1 Full GRADE profiles (review question 2) 2 


Review question 2: 3 


Which risk factors indicate endoscopy in order to exclude Barrett's oesophagus? 4 


1.1.1 Patients who had undergone endoscopy due to various indications (compared those with confirmed BO with no BO) 5 


  
Gender (Male) 


Age (various 
thresholds) Smoking (Smoker) Alcohol consumption 


BMI (various 
thresholds) Hiatal hernia GORD symptoms Oesophagitis (endo) H pylori (diff. ref.) 


  


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


1 Abrams (2008) 1.86 (1.20 to 2.87) 2.35 (1.16 to 4.76)
a
             3.53 (2.17 to 5.72) 2.87 (1.84 to 4.45)


p
         


2 Ford (2005) 2.70 (2.18 to 3.35) 1.03  (1.02 to 1.03)
b
                             


3 Johansson (2007) 1.80 (0.70 to 5.20) 1.05 (1.01 to 10.9)
b
 1.80 (0.70 to 4.40)


h
 0.60 (0.20 to 1.70) 1.10 (0.30 to 3.30)


l
     2.00 (0.80 to 5.00)


r
     1.70 (0.70 to 4.60)


s
 


4 Voutilainen (2000) 3.20 (1.27 to 8.12) 1.03 (1.00 to 1.06)
b
                     6.57 (2.69 to 16.06)


u
     


5 Jonaitis (2011) 1.56 (0.26 to 1.22) 1.06 (1.01 to 1.20)
c
 4.62 (1.01 to 12.51)


i
     1.11 (0.92 to 1.33)


m
 5.22 (1.86 to 14.7)         5.60 (1.38 to 22.72)


t
 


6 Omer (2012) 3.20 (2.30 to 4.40) 0.97 (0.68 to 1.40)
c
 1.20 (0.84 to 1.60) 1.10 (0.59 to 1.90)


j
 1.20 (0.84 to 1.7)


n
                 


7 Lam (2008) 2.68 (1.32 to 5.45) 1.01 (0.99 to 1.04)
d
 1.71 (0.78 to 3.76) 1.29 (0.58 to 2.86)                     


8 Menon (2011) 1.07 (1.01 to 1.07) 1.02 (1.02 to 1.02)
e
             1.22 (1.17 to 1.27)     3.46 (3.33 to 3.59)     


9 Thrift (2012)** 2.17 (1.50 to 3.14) 1.14 (1.06 to 1.23)
f
 1.93 (1.15 to 3.24)     1.41 (0.90 to 2.22)


o
                 


10 Khoury (2012) 0.30 (0.20 to 0.44)
A
                                 


11 Nelsen (2012)                 2.08 (0.81 to 4.96)
n
                 


12 Rubenstein (2010)                                     


13 Bu (2006)                 3.30 (1.60 to 6.70)
k
                 


14 Conio (2002)         0.70 (0.40 to 1.40)
g
 1.30 (0.90 to 2.00)     3.90 (2.50 to 6.00) 5.80 (4.00 to 8.40)


q
         


15 Fan (2009)                                     


 


 
GRADE 


                  


 
Risk of bias Serious1 Serious3 Serious5 Serious8 Serious10 Serious12 Serious14 Serious17 Serious19 


 
Indirectness No serious No serious No serious No serious No serious No serious No serious No serious No serious 


 
Inconsistency Serious22 Serious22 Serious6 No serious No serious No serious Serious15 No serious Serious20 


 
Imprecision Serious2 Serious4  Serious7 Very serious9 Serious11 Very serious13 Very serious16 Very serious18 Very serious21 


 


Other 
considerations No serious No serious No serious No serious No serious No serious No serious No serious No serious 


 
CONFIDENCE Very low Low Very low Very low Low Very low Very low Very low Very low 


 
 6 


Footnote:       7 
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A = Reference: Male      8 
a = 60-69 yrs (Reference: <40 yrs); [Other age thresholds vs. Reference]: 40-49 yrs (Adj OR = 0.86, 95%CI: 0.34 to 2.18); 50-59 yrs (Adj OR = 1.49, 95%CI: 0.69 to 3.20); >70 9 
yrs (Adj OR = 1.55, 95%CI: 0.75 to 3.23) 10 
b = Each additional year      11 
c = >60 yrs       12 
d = Age threshold not reported     13 
e = >50 yrs       14 
f = Every 5 additional years     15 
g = Smoking >20 per day (Reference: Non-smoker) [Other thresholds vs. Reference]: Smoking 1-20 per day (Adj OR = 1.0, 95%CI: 0.6 to 1.7)  16 
h = Smoking everyday      17 
i = Smoking >10 per day (Reference: Smoking <10 per day)   18 
j = >14 drinks per week (Reference: Non-drinker) [Other thresholds vs. Reference]: <2 drinks per week (Adj OR = 1.0, 95%CI: 0.65 to 1.50); 2-14 drinks per week (Adj OR = 19 
0.83, 95%CI: 0.55 to 1.30) 20 
k = >30kg/m2 (Reference: <22kg/m2); [Other BMI thresholds vs. Reference]: 22-24.9kg/m2 (Adj OR = 1.2, 95%CI: 0.6 to 2.5); 25-29.9kg/m2 (Adj OR = 1.6, 95%CI: 0.9 to 3.1) 21 
l = >26.6kg/m2 (Reference: <23.6kg/m2); [Other BMI thresholds vs. Reference]: 23.6-26.6kg/m2 (Adj OR = 0.9, 95%CI: 0.3 to 2.9) 22 
m = Reference and threshold were not reported    23 
n = >30kg/m2 (Reference: <30kg/m2)     24 
o = >30kg/m2 (Reference: <25kg/m2); [Other BMI thresholds vs. Reference]: 25-30kg/m2 (Adj OR = 0.96, 95%CI: 0.64 to 1.44) 25 
p = Reflux indication (Reference: No reflux)    26 
q = Weekly GORD symptoms (Reference: No weekly GORD symptoms)  27 
r = Reflux symptoms >50 times per year (Reference: <50 times per year)  28 
s = Reference: H pylori negative     29 
t = Reference: H pylori positive     30 
u = Also reported oesophagitis confirmed by biopsies: Adj OR = 1.84 (95%CI: 0.75 to 4.50)  31 
 32 
Footnote for GRADE:       33 
1 = Downgraded 1 level: 7 out of 10 studies are retrospective; all 10 studies did not control for potential confounding factors.  34 
2 = Downgraded 1 level: only 1 out of 10 studies had carried out model diagnostics and validation.  35 
3 = Downgraded 1 level: 6 out of 9 studies are retrospective; all 9 studies did not control for potential confounding factors.  36 
4 = Downgraded 1 level: only 1 out of 9 studies had carried out model diagnostics and validation.  37 
5 = Downgraded 1 level: 3 out of 5 studies are retrospective; all 5 studies did not control for potential confounding factors .  38 
6 = Downgraded 1 level: inconsistency among the effect estimates.   39 
7 = Downgraded 1 level: only 1 out of 5 studies had carried out model diagnostics and validation.  40 
8 = Downgraded 1 level: 2 out of 4 studies are retrospective; only 1 out of 4 studies controlled for potential confounding factors.  41 
9 = Downgraded 2 levels: no studies had carried out model diagnostics and validation. 42 
10 = Downgraded 1 level: 2 out of 6 studies are retrospective; only 2 out of 6 studies controlled for potential confounding factors.  43 
11 = Downgraded 1 level: only 1 out of 6 studies had carried out model diagnostics and validation.  44 
12 = Downgraded 1 level: 2 out of 4 studies are retrospective; only 1 out of 4 studies controlled for potential confounding factors.  45 
13 = Downgraded 2 levels: no studies had carried out model diagnostics and validation. 46 
14 = Downgraded 1 level: 1 out of 3 studies are retrospective; only 1 out of 3 studies controlled for potential confounding factors.  47 
15 = Downgraded 1 level: inconsistency among the effect estimates.   48 
16 = Downgraded 2 levels: no studies had carried out model diagnostics and validation. 49 
17 = Downgraded 1 level: 1 out of 2 studies are retrospective; both studies did not control for potential confounding factors.  50 
18 = Downgraded 2 levels: no studies had carried out model diagnostics and validation. 51 
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19 = Downgraded 1 level: both studies did not control for potential confounding factors.  52 
20 = Downgraded 1 level: inconsistency among the effect estimates.   53 
21 = Downgraded 2 levels: no studies had carried out model diagnostics and validation. 54 
22 = Downgrade 1 level: inconsistent directions of effect estimate across different studies 55 


1.1.2 Patients who had undergone endoscopy due to various indications (compared those with confirmed BO with no BO) 56 


[ETHNICITY] 57 


  
Blacks


a
 Hispanic


a
 Others


a
 White Non-Asian  Afro-Carribean 


  
Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI 


1 Abrams (2008) 0.34 (0.12 to 0.97) 0.38 (0.18 to 0.84) 0.91 (0.56 to 1.58)             


2 Ford (2005)             6.03 (3.56 to 10.2)
c
     0.49 (0.11 to 2.17)


f
 


3 Johansson (2007)                         


4 Voutilainen (2000)                         


5 Jonaitis (2011)                         


6 Omer (2012)             1.00 (0.56 to 1.9)
d
         


7 Lam (2008)                 3.55 (1.85 to 6.85)
e
     


8 Menon (2011)                         


9 Thrift (2012)**                         


10 Khoury (2012) 0.28 (0.16 to 0.48)
b
     0.37 (0.14 to 1.02)             


11 Nelsen (2012)                         


12 Rubenstein (2010) 0.26 (0.13 to 0.54)                     


13 Bu (2006)                         


14 Conio (2002)                         


15 Fan (2009) 0.56 (0.28 to 1.09)
b
 0.94 (0.46 to 1.92) 0.40 (0.06 to 2.93)             


 


 
GRADE 


            


 
Risk of bias Serious1 Serious3 Serious6 Serious8 Serious11 Serious11 


 
Indirectness No serious No serious No serious No serious No serious No serious 


 
Inconsistency No serious Serious4 No serious Serious9 NA NA 


 
Imprecision Very serious2 Very serious5 Very serious7 Very serious10 Very serious12 Very serious12 


 
Other considerations No serious No serious No serious No serious No serious No serious 


 
CONFIDENCE Very low Very low Very low Very low Very low Very low 


 
 58 


Footnote:  59 
a = Reference: White 60 
b = African American 61 
c = Reference: South Asian 62 
d = Reference: Others 63 
e = Reference: Asian 64 
f = Reference: South Asian 65 
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 66 
Footnote for GRADE: 67 
1 = Downgraded 1 level: 1 out of 2 studies are retrospective; both studies did not control for potential confounding factors.  68 
2 = Downgraded 2 levels: no studies had carried out model diagnostics and validation. 69 
3 = Downgraded 1 level: both studies are retrospective; only 1 study controlled for potential confounding factors.  70 
4 = Downgraded 1 level: inconsistency among the effect estimates. 71 
5 = Downgraded 2 levels: no studies had carried out model diagnostics and validation. 72 
6 = Downgraded 1 level: both studies are retrospective; only 1 study controlled for potential confounding factors.  73 
7 = Downgraded 2 levels: no studies had carried out model diagnostics and validation. 74 
8 = Downgraded 1 level: both studies are retrospective and did not control for potential confounding factors.  75 
9 = Downgraded 1 level: inconsistency among the effect estimates. 76 
10 = Downgraded 2 levels: no studies had carried out model diagnostics and validation. 77 
11 = Downgraded 1 level: retrospective study and did not control for potential confounding factors.  78 
12 = Downgraded 2 levels: did not carry out model diagnostics and validation. 79 
NA = Cannot be assessed. 80 
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1.1.3 Patients who had undergone endoscopy due to various indications (compared those with confirmed BO with no BO) 81 


[OTHER RISK FACTORS] 82 


  
Other risk factors 


Adj 
OR 95%CI Other risk factors 


Adj 
OR 95%CI Other risk factors 


Adj 
OR 95%CI Other risk factors Adj OR 95%CI 


1 Abrams (2008)                         


2 Ford (2005) Middle statusa 1.98 (1.48 to 2.65) High statusa 1.58 (1.16 to 2.15)             


3 Johansson (2007)                         


4 Voutilainen (2000)                         


5 Jonaitis (2011) Ulcer/stricture present 11.95 (2.51 to 41.4)                   


6 Omer (2012) PPIc 0.91 (0.64 to 1.30) H2RAc 0.71 (0.39 to 1.30) Aspirine 0.56 (0.39 to 0.80) NSAIDe 0.92 (0.53 to 1.60) 


7 Lam (2008)                         


8 Menon (2011) Stricture present 1.20 (1.07 to 1.35)                   


9 Thrift (2012)** Education Schoolb 2.08 (1.23 to 3.50) PPI or H2RA in last 5 yrs 2.07 (1.46 to 2.93)             


10 Khoury (2012)                         


12 Nelsen (2012) Waist circumference  ≥97.8cmd 4.05 (1.45 to 57.2) GE junction fatf ≥6.1cm2 5.97 (1.28 to 27.7) Subcutaneous fatg ≥97cm2 3.20 (0.58 to 10.3) Visceral fatg ≥97cm2 3.51 (1.04 to 22.9) 


13 Rubenstein (2010)                         


14 Bu (2006)                         


15 Conio (2002) Ulcer present 2.20 (1.30 to 3.50)                   


16 Fan (2009)                         


  
                        


 
GRADE 


            


  
Risk of bias Indirectness Inconsistency Imprecision Other considerations CONFIDENCE 


   2 Ford (2005) Serious1 No serious NA Very serious2 No serious Very low 
   5 Jonaitis (2011) Serious3 No serious NA Very serious2 No serious Very low 
   6 Omer (2012) Serious1 No serious NA Very serious2 No serious Very low 
   8 Menon (2011) Serious1 No serious NA Very serious2 No serious Very low 
   9 Thrift (2012)** Serious1 No serious NA No serious No serious Moderate 
   12 Nelsen (2012) No serious No serious NA Very serious2 No serious Low 
   15 Conio (2002) No serious No serious NA Very serious2 No serious Low 
   


 
 83 


Footnote:  84 
a = Social status (Reference: Low status) 85 
b = Reference: University level 86 
c = Reference: No acid suppressant 87 
d = Reference: <97.8cm (adjusted for BMI) 88 
e = Reference: No medication 89 
f = Reference: <6.1cm2 (adjusted for BMI) 90 
g = Reference: <97cm2 (adjusted for BMI) 91 
 92 
Footnote for GRADE:    93 
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NA = Cannot be assessed.    94 
1 = Downgraded 1 level: retrospective study, did not control for potential confounding factors. 95 
2 = Downgraded 2 levels: did not carry out any model diagnostics and validation. 96 
3 = Downgraded 1 level: did not control for potential confounding factors.  97 


1.1.4 Patients who had undergone endoscopy due to GORD symptoms (compared those with confirmed BO with no BO) 98 


  
Gender (Male) 


Age (various 
thresholds) Smoking (Smoker) 


Alcohol 
consumption African-American Duration of GORD Heartburn/regurgitation Nocturnal heartburn Hiatal hernia 


  


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


1 Campos (2001) 2.60 (1.60 to 4.30)                 2.10 (1.40 to 3.20)d         4.10 (2.10 to 8.00)c 


2 Eloubeidi (2001)     4.86 (1.50 to 15.80)a                 4.38 (1.26 to 17.00) 0.36 (0.14 to 0.91)     


3 Gerson (2001) 3.70 (2.04 to 6.67) 0.93 (0.63 to 1.37)
b
         0.39 (0.11 to 1.37)


g
     1.80 (1.06 to 3.06) 1.73 (1.05 to 2.84)i     


4 Gerson (2007) 3.27 (1.81 to 5.90) 1.01 (1.00 to 1.03)
b
 1.33 (0.90 to 1.98) 1.06 (0.71 to 1.58)     1.39 (1.15 to 1.69)f             


5 Koek (2008) 2.77 (1.17 to 6.53)                                 


 


 
GRADE 


                  


 
Risk of bias Serious1 Serious1 Serious1 Serious1 Serious1 Serious1 Serious1 Serious1 Serious1 


 
Indirectness No serious No serious No serious No serious No serious No serious No serious No serious No serious 


 
Inconsistency No serious Serious3 NA NA NA No serious No serious Serious3 NA 


 
Imprecision Very serious2 Very serious2 Very serious2 Very serious2 Very serious2 Very serious2 Very serious2 Very serious2 Very serious2 


 
Other considerations No serious No serious No serious No serious No serious No serious No serious No serious No serious 


 
CONFIDENCE Very low Very low Very low Very low Very low Very low Very low Very low Very low 


 
 99 


Footnote:  100 
a = >40 yrs (Reference: <40 yrs) 101 
b = Age threshold or reference threshold not reported. 102 
c = >4cm long (Reference: No hiatal hernia); for 2-4cm (Adj OR = 2.4, 95%CI: 1.4 to 4.6) 103 
d = Duration >5 yrs 104 
e = Each additional year 105 
f = Duration of each additional year 106 
g = Reference: White [Other ethnicity: Asian Adj OR = 0.72, 95%CI: 0.28 to 1.83; Hispanic Adj OR = 0.49, 95%CI: 0.18 to 1.38] 107 
i = Nocturnal pain  108 
NR = Not reported 109 
 110 
Footnote for GRADE:  111 
1 = Downgraded 1 level: all studies did not control potential confounding factors. 112 
2 = Downgraded 2 levels: did not carry out any model diagnostics and validation. 113 
3 = Downgraded 1 level: inconsistency among the effect estimates. 114 
NA = Cannot be assessed. 115 
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1.1.5 Patients who had undergone endoscopy due to GORD symptoms (compared those with confirmed BO with no BO) 116 


[OTHER RISK FACTORS] 117 


  
Risk factors 


Adj 
OR 95%CI 


   
Risk factors 


Adj 
OR 95%CI 


2 Eloubeidi (2001) Severe hearburn 0.13 (0.04 to 0.42) 5 Koek (2008) Acid exp (7.5% of time) 5.11 (2.66 to 9.83)j 


2 Eloubeidi (2001) Heartburn >1 per wk 3.01 (1.35 to 6.73) 5 Koek (2008) No. acid episodes >5min (7.5% of time) 6.78 (1.81 to25.42)k 


1 Campos (2001) Ab. bilirubin exp 4.20 1.90 to 9.70 5 Koek (2008) DGOR exp (20.1% of time) 4.18 (1.89 to 9.24)l 


1 Campos (2001) Defective LES 2.70 1.40 to 5.40 
        1 Campos (2001) Defective DCA 2.20 1.40 to 3.05 
        


 
Note: Ab = Abnormal; exp = exposure; LES = lower oesophageal sphincter; DCA = distal contraction amplitude; DGOR = duodeno-gastro-oesophageal reflux 


              


 
GRADE 


            


  
Risk of bias Indirectness Inconsistency Imprecision Other considerations CONFIDENCE 


2 Eloubeidi (2001) Serious1 No serious NA Very serious2 No serious Very low 


1 Campos (2001) Serious1 No serious NA Very serious2 No serious Very low 


5 Koek (2008) Serious1 No serious NA Very serious2 No serious Very low 


 
 118 


Footnote:          119 
Ab = Abnormal; exp = exposure; LES = lower oesophageal sphincter; DCA = distal contraction amplitude; DGOR = duodeno-gastro-oesophageal reflux 120 
j = For other thresholds: 0.6% of time Adj OR = 3.54 (95%CI: 1.23 to 10.17); 2.4% of time Adj OR = 3.69 (95%CI: 1.77 to 7.69) 121 
k = For other thresholds: 0.6% of time Adj OR = 4.05 (95%CI: 1.51 to 10.87); 2.4% of time Adj OR = 4.42 (95%CI: 1.27 to 15.41) 122 
l = For other thresholds: 0.6% of time Adj OR = 3.04 (95%CI: 0.09 to 10.25); 4.9% of time Adj OR = 3.74 (95%CI: 1.48 to 9.46) 123 
 124 
Footnote for GRADE:  125 
1 = Downgraded 1 level: all studies did not control potential confounding factors. 126 
2 = Downgraded 2 levels: did not carry out any model diagnostics and validation. 127 
NA = Cannot be assessed. 128 
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1.1.6 Patients who had undergone endoscopy because of suspected BO (compared those with confirmed BO with no BO) 129 


  


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


Adj 
OR 95%CI 


  1 Wang (2008) Gender (Male)                 
      1.82 (1.49 to 2.22)                 
      Age (50-59 yrs) Age (60-69 yrs) Age (70-79 yrs) Age (>80 yrs)     
      1.72 (1.36 to 2.17) 1.85 (1.44 to 2.37) 2.33 (1.75 to 3.10) 1.96 (1.25 to 3.08)     
      Blacks Hispanic Asian/Pasific Islander Native American Multiracial 
      0.24 (0.14 to 0.41) 0.82 (0.42 to 1.60) 0.48 (0.11 to 2.08) 1.04 (0.62 to 1.75) 1.83 (0.14 to 24.6) 


      Hiatal hernia                 
      1.46 (1.22 to 1.74)                 
      Length of BO >3cm                 
      4.61 (3.73 to 5.69)                 
  


 
Age = Reference: 18-49 yrs; Ethnicity = Reference: White; Length of BO = Reference: <3cm 


      


              


 
GRADE 


            


  
Risk of bias Indirectness Inconsistency Imprecision Other considerations CONFIDENCE 


1 Wang (2008) Serious1 No serious No serious Serious2 No serious Low 


 
 130 


Footnote for GRADE:     131 
1 = Downgraded 1 level: the study did not control potential confounding factors. 132 
2 = Downgraded 1 level: the study lacks reproducibility (no validation). 133 
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1.1.7 SHORT BO: Patients who had undergone endoscopy due to various indications (compared those with SHORT BO with no 134 


BO) 135 


 
Reflux symptoms Presence of tonguesa Age (per decade) Oesophagitisb Inflammation GOc 


  


 
Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI 


  De Mas (1999) 4.70 (2.2 to 10.2) 2.80 (1.2 to 6.4)             
  Nandurkar (1997)         1.03 (1.01 to 1.06) 3.20 (1.4 to 7.2) 5.90 (2.2 to 15.6) 
  


             Footnote: 
            a = Tongue-like changes of the columnar epithelium 


         b = Histologically confirmed 
          c = Inflammation at the gastro-oesophageal junction 


         


             GRADE 
            


 
Risk of bias Indirectness Inconsistency Imprecision Other considerations CONFIDENCE 


De Mas (1999) Serious1 No serious NA Very serious2 No serious Very low 


Nandurkar (1997) Serious1 No serious NA Very serious2 No serious Very low 


Footnote for GRADE: 
           1 = Downgraded 1 level: all studies did not control potential confounding factors. 


      2 = Downgraded 2 levels: did not carry out any model diagnostics and validation.  
      NA = Cannot be assessed. 


           
 


 136 
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1.1.8 Patients with short (<3cm) segment columnar-appearing mucosa in the oesophagus (compared those with intestinal 137 


metaplasia vs. no intestinal metaplasia) 138 


 
Gender (Male) Agea GORD symptoms H. pylori infection Corpus/antrumb 


 
Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI 


Dietz (2006) 0.93 (0.40 to 2.15) 2.87 (1.14 to 7.24) 0.63 (0.26 to 1.54) 1.79 (0.74 to 4.35) 5.71 (2.09 to 15.6) 


           Footnote: 
          a = Age thresholds and reference not reported. 


       b = Presence of Corpus/antrum gastric intestinal metaplasia 
       


GRADE 
            


 
Risk of bias Indirectness Inconsistency Imprecision Other considerations CONFIDENCE 


Dietz (2006) Serious1 Serious2 NA Very serious3 No serious Very low 


Footnote for GRADE: 
           1 = Downgraded 1 level: the study did not control potential confounding factors. 


      2 = Downgraded 1 level: indirect population = only included those aged 40 yrs or above. 
      3 = Downgraded 2 levels: did not carry out any model diagnostics and validation.  
      NA = Cannot be assessed. 


           
 


 139 


1.1.9 Patients with GORD who have relatives of BO compared with matched controls with GORD but have no relatives of BO 140 


 
Have relatives of BO 


 
Adj OR 95%CI 


Romero (2002) 1.58 (0.46 to 5.45) 


 
GRADE 


            


 
Risk of bias Indirectness Inconsistency Imprecision Other considerations CONFIDENCE 


Romero (2002) No serious No serious NA Very serious1 No serious Low 


 
Footnote for GRADE: 


           1 = Downgraded 2 levels: did not carry out any model diagnostics and validation.  
      NA = Cannot be assessed. 


             141 


 142 
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1.1.10 Vegetable and fruit intake to predict BO (patients with BO compared with matched controls with no BO) 143 


 
Vegetablesa Fruitb Vegetables & fruitc 


     


 
Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI 


     Thompson (2009) 0.33 (0.17 to 0.63) 0.76 (0.42 to 1.36) 0.39 (0.21 to 0.75) 
     


            Footnote: 
           a = >1.24 Servings/1000kcal/day (Reference: <0.67 servings) [Other thresholds vs reference]: 0.67-1.23 servings (Adj OR = 0.40, 95%CI: 0.23 to 0.71) 


b = >1.00 Servings/1000kcal/day (Reference: <0.44 servings) [Other thresholds vs reference]: 0.44-0.99 servings (Adj OR = 0.73, 95%CI: 0.42 to 1.26) 


c = >2.31 Servings/1000kcal/day (Reference: <1.24 servings) [Other thresholds vs reference]: 1.24-2.30 servings (Adj OR = 0.49, 95%CI: 0.28 to 0.86) 


 
GRADE 


            


 
Risk of bias Indirectness Inconsistency Imprecision Other considerations CONFIDENCE 


Thompson (2009) No serious No serious NA Very serious1 No serious Low 


 
Footnote for GRADE: 


           1 = Downgraded 2 levels: did not carry out any model diagnostics and validation.  
      NA = Cannot be assessed. 


           
 


 144 


 145 
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1.1.11 Risk factors to predict BO length (different populations with different indications for endoscopy) 146 


1) Patients with confirmed BO (to predict long-segment BO ≥3cm) 
  Dickman (2005) Adj OR 95%CI Adj OR 95%CI 
  Agea 0.70 (0.40 to 1.30)     
  Hiatal hernia 1.90 (1.00 to 3.40)     
  BMIb 1.40 (0.80 to 2.50)


1
 1.60 (1.00 to 2.80)2 


  Ethnicity (White)c 1.60 (0.60 to 4.00)     
  PPI 0.60 (0.30 to 1.20)     
  Actively smokingd 0.60 (0.30 to 0.96)     
  Dysplasia 2.20 (1.02 to 4.60)     
  H2RA 1.56 (0.88 to 2.80)     
   


Footnote: 
      a = age >50 yrs old (Reference: >50 yrs old); b = Reference: <25kg/m2; [1 = BMI >25kg/m2 (overweight), 2 = BMI >30kg/m2 (obese)] 


c = Reference: other racial groups 
    d = Reference: not actively smoking 
    


       


       2) Patients who had undergone endoscopy due to various indications (to predict long-segment BO ≥3cm) 


 
Gender (male) Hiatal hernia 


  Abrams (2008)* Adj OR 95%CI Adj OR 95%CI 
    6.37 (1.29 to 31.4) 12.81 (2.61 to 63.0) 
  


       


       3)Patients who had undergone endoscopy due to GORD (to predict long-segment BO ≥3cm) 


 
Longest reflux epia Hiatal herniad Defective LESg 


Campos (2001)* Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI 


  8.10 (2.80 to 24.0)b 17.80 (4.10 to 76.6)e 16.90 (1.60 to 181.4) 


 
6.80 (2.30 to 20.1)c 8.50 (2.30 to 31.7)f     


       Footnote: 
      a = Longest reflux episode (Reference: <19.9 min); b = >31.7 min; c = 19.9-31.7 min. 


d = Hiatal hernia (Reference: <2cm); e = >4cm; e = 2-4cm. 
  g = Defective lower oesophageal sphincter. 


   * = Sub-analysis (also included in other overall multivariate analysis). 
 


       GRADE 
      


 
Risk of bias Indirectness Inconsistency 


1) Dickman (2005) Serious1 No serious NA 


2) Abrams (2008)* Serious3 No serious NA 


3) Campos (2001)* Serious1 No serious NA 


 
Footnote for GRADE: 


     1 = Downgraded 1 level: the study did not control potential confounders. 
 2 = Downgraded 2 levels: the study did not carry out model diagnostics and validation. 


3 = Downgraded 1 level: retrospective study and did not control potential confounders. 


 
 147 


 148 
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1.2 Full GRADE profiles (review question 4) 149 


Review question 4: 150 


What is the clinical effectiveness of PPIs in patients with severe erosive reflux disease: 151 


 to control/reduce oesophagitis? 152 


 as maintenance therapy? 153 


 154 


1.2.1 Outcome: Healing 155 


1.2.1.1 Network meta-analysis for healing phase 156 


 157 
Number of Studies Risk of bias Inconsistency Indirectness Imprecision Quality 


 


18 RCTs
a
 not serious


1
 serious


2
 serious


3
 very serious


4
 Very low 


1
 No serious limitations. All studies used an appropriate method of randomisation (limited selection bias) and the majority of studies had some level of blinding. Healing 


measured according to well defined criteria (unlikely to lead to detection bias). 
2
 I


2 
was estimable for 6 links in the network: it was >50% for 3 links in the network (pantoprazole 40 mg/d v. ranitidine 300 mg/d, esomeprazole 40 mg/d v. lansoprazole 


30 mg/d, esomeprazole 40 mg/d v rabeprazole 50 mg/d [ER]) and it was 0% for the 3 others (pantoprazole 40 mg/d v. nizatidine 300 mg/d, esomeprazole 20 mg/d v. 
omeprazole 20 mg/d, esomeprazole 40 mg/d v omeprazole 20 mg/d). There was fair agreement between direct and indirect estimates in the network loop.   
3
 The majority of the evidence came from trials that were not designed or powered to focus on people with severe oesophagitis only, and effectiveness evidence was only 


available where subgroups of interest were reported. 
4
 Wide confidence intervals for effect estimates which are likely due to small study sizes and/or reliance on subgroup results from trials that were not powered to detect 


differences between treatments in people with severe oesophagitis only. Most (12/18) of the ‘links’ in network include only 1 trial. As a consequence, there is substantial 
uncertainty of the ranking within the network.


 


a 
Fennerty (2005), Laine (2011), Richter (2000), Armstrong (2001), Kovacs (2002), Koop (1995), Meneghelli (2002), Jansen (1999), Robinson (1995), Mee (1996), Castell 


(2002), Gillessen (2004), Kahrilas (2000), Mossner (1995), Pace (2005), Richter (2001),Schmitt (2006),Lightdale (2006)  
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1.2.1.2 PPI versus placebo: no trials identified met the inclusion criteria 158 


1.2.1.3 PPI versus H2RA: no trials identified met the inclusion criteria 159 


1.2.1.4 Double-dose PPI versus full-dose PPI 160 


Laine 2011 (1) 161 


Rabeprazole-ER 50 mg compared to Esomeprazole 40 mg in severe erosive esophagitis 162 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Rabeprazole-ER 


50 mg 
Esomeprazole 


40 mg 
Relative 
(95% CI) 


Absolute 


Healing after 4 weeks in Grades C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


2
a 


randomised 
trials 


serious
1,2


 no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


4 
none 556/1052 


(52.9%) 
539/1068 
(50.5%) 


RR 1.05 
(0.96 to 
1.14) 


25 more per 1000 
(from 20 fewer to 71 


more) 


Low IMPORTANT
3
 


Healing after 8 weeks in Grades C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


2
a 


randomised 
trials 


serious
1,2


 no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


4 
none 828/1052 


(78.7%) 
819/1068 
(76.7%) 


RR 1.03 
(0.98 to 
1.07) 


23 more per 1000 
(from 15 fewer to 54 


more) 


Low IMPORTANT
3
 


a Laine (2011): 2 RCTs reported in one paper. 163 
1 Blinding of the assessment of baseline endoscopy data was described, but assessment of  endoscopy results for outcomes was not blinded.  164 
2 Greater loss to follow up in the intervention group than the control 165 
3 Endoscopic healing rather than a true patient-oriented outcome 166 
4 The lower limit of the 95%CI crosses over 1.25. 167 


 168 


1.2.1.5 Full-dose PPI versus low-dose PPI 169 


1.2.1.5.1 Individual PPIs 170 


Bibliography: Jaspersen 1998 (2)  171 


Lansoprazole 30 mg compared to Omeprazole 20 mg in severe erosive esophagitis  172 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lansoprazole 


30 mg 
Omeprazole 


20 mg 
Relative 
(95% CI) 


Absolute 
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Healing after 4 weeks treatment (follow-up 4 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


very 
serious


1
 


none 2/10  
(20%) 


9/10  
(90%) 


RR 0.222 
(0.06 to 0.78) 


700 fewer per 1000 
(from 198 fewer to 846 


fewer) 


 
LOW 


IMPORTANT
2
 


1 Upper limit of the 95%CI crosses over 0.75, and very low event rate. 173 
2 Endoscopic healing rather than a true patient-oriented outcome 174 


 175 


Bibliography: Jaspersen 1998 (2) 176 


Pantoprazole 40 mg compared to Omeprazole 20 mg in severe erosive esophagitis 177 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Pantoprazole 


40 mg 
Omeprazole 


20 mg 
Relative 
(95% CI) 


Absolute 


Healing after 4 weeks treatment (follow-up 4 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


very 
serious


1
 


none 3/10  
(30%) 


9/10  
(90%) 


RR 0.333 
(0.13 to 0.88) 


600 fewer per 1000 
(from 108 fewer to 783 


fewer) 


 
LOW 


IMPORTANT
2
 


1 Upper limit of the 95%CI crosses over 0.75, and very low event rate. 178 
2 Endoscopic healing rather than a true patient-oriented outcome 179 


 180 


Mee 1996 (9) 181 


Lansoprazole 30 mg compared to Omeprazole 20 mg in severe erosive esophagitis 182 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 


considerations 


Lansoprazole 


30 mg 


Omeprazole 


20 mg 


Relative 


(95% CI) 
Absolute 


Healing after 4 weeks in Grade 3 and 4 patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 


trials 


serious
1,2,3


 no serious 


inconsistency 


no serious 


indirectness 


serious
4
 none 18/40 


(45%) 


24/42 


(57.1%) 


RR 0.79 


(0.51 to 1.21) 


120 fewer per 1000 


(from 280 fewer to 120 
more) 


 


LOW 


IMPORTANT
5
 


Healing after 8 weeks in Grade 3 and 4 patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 


trials 


serious
1,2,3


 no serious 


inconsistency 


no serious 


indirectness 


Serious
4 


none 26/37 


(70.3%) 


27/38 


(71.1%) 


RR 0.99 


(0.74 to 1.32) 


7 fewer per 1000 (from 


185 fewer to 227 more) 
 


LOW 


IMPORTANT
5
 


1 Concealment of treatment allocation not described. 183 
2 Blinding of outcome assessment not described 184 
3 Imbalance between treatment groups: significantly more smokers in lansoprazole group than omeprazole (28% vs 19%) 185 
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4 Upper limit of the 95%CI crosses over 0.75, and very low event rate. 186 
5 Endoscopic healing rather than a true patient oriented outcome 187 


 188 


Mossner 1995 (10) 189 


Pantoprazole 40 mg compared to Omeprazole 20 mg in severe erosive esophagitis 190 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Pantoprazole 


40 mg 
Omeprazole 


20 mg 
Relative 
(95% CI) 


Absolute 


Healing after 4 weeks in Grade 3 patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1,2


 no serious 
inconsistency 


no serious 
indirectness 


serious
3
 none 21/36  


(58.3%) 
12/22  


(54.5%) 
RR 1.069 
(0.668 to 
1.713) 


38 more per 1000 
(from 181 fewer to 389 


more) 


 
LOW 


IMPORTANT
4
 


1 Concealment of treatment allocation not described 191 
2 Blinding of outcome assessment not described 192 
Upper limit of the 95%CI crosses over 0.75, and very low event rate. 193 
4 Endoscopic healing rather than a true patient oriented outcome 194 


 195 


Richter 2001 (12) 196 


Esomeprazole 40 mg compared to Omeprazole 20 mg in severe erosive esophagitis  197 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Esomeprazole 


40 mg 
Omeprazole 


20 mg 
Relative 
(95% CI) 


Absolute 


Healing after 4 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1
 no serious 


inconsistency 
no serious 
indirectness 


serious 
imprecision


3 
none 215/317 


(67.8%) 
152/320 
(47.5%) 


RR 1.43 
(1.24 to 
1.64) 


204 more per 1000 
(from 114 more to 304 


more) 


LOW IMPORTANT
2
 


Healing after 8 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1
 no serious 


inconsistency 
no serious 
indirectness 


serious 
imprecision


3 
none 268/317 


(84.5%) 
217/320 
(67.8%) 


RR 1.25 
(1.14 to 
1.36) 


170 more per 1000 
(from 95 more to 244 


more) 


LOW IMPORTANT
2
 


1 Blinding of outcome assessment not described 198 
2 Endoscopic healing rather than a true patient oriented outcome 199 
3 The lower limit of 95%CI crosses over 1.25 200 


 201 
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Schmitt 2006 (13) 202 


Esomeprazole 40 mg compared to Omeprazole 20 mg in severe erosive esophagitis  203 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Esomeprazole 


40 mg 
Omeprazole 


20 mg 
Relative 
(95% CI) 


Absolute 


Healing after 4 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


2 
none 115/189  


(60.8%) 
81/169  
(47.9%) 


RR 1.269 
(1.045 to 
1.542) 


129 more per 1000 
(from 22 more to 


260 more) 


Moderate IMPORTANT
1
 


Healing after 8 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


2 
none 167/189  


(88.4%) 
131/169  
(77.5%) 


RR 1.140 
(1.035 to 
1.255) 


109 more per 1000 
(from 27 more to 


198 more) 


Moderate IMPORTANT
1
 


1 Endoscopic healing rather than a true patient oriented outcome 204 
2 The lower limit of 95%CI crosses over 1.25 205 


 206 


 207 


Pace 2005 (11) 208 


Rabeprazole 20 mg compared to Omeprazole 20 mg in severe erosive esophagitis 209 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Rabeprazole 


20 mg 
Omeprazole 


20 mg 
Relative 
(95% CI) 


Absolute 


Healing after 8 weeks in Grade 3 patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1,2,3


 no serious 
inconsistency 


no serious 
indirectness 


serious
4
 none 14/15  


(93.3%) 
13/15  


(86.7%) 
RR 1.077 
(0.847 to 
1.369) 


67 more per 1000 
(from 133 fewer to 320 


more) 


 
LOW 


IMPORTANT
5
 


1 Concealment of treatment allocation not described 210 
2 Outcome: 'healing' not clearly defined 211 
3 Blinding of outcome assessment not described 212 
4 Low number of events, the lower limit of 95%CI crosses over 1.25 213 
5 Endoscopic healing rather than a true patient oriented outcome 214 


 215 


Kahrilas 2000 (8) 216 
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Esomeprazole 40 mg compared to Omeprazole 20 mg in severe erosive esophagitis  217 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Esomeprazole 


40 mg 
Omeprazole 


20 mg 
Relative 
(95% CI) 


Absolute 


Healing after 8 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1
 no serious 


inconsistency 
no serious 
indirectness 


serious 
imprecision


3 
none 136/166  


(81.9%) 
133/182  
(73.1%) 


RR 1.121 
(1.001 to 
1.256) 


88 more per 1000 
(from 1 more to 187 


more) 


Low IMPORTANT
2
 


1 Blinding of outcome assessment was not described 218 
2 Endoscopic healing rather than a true patient oriented outcome 219 
3 The effect estimate does not reach MID and the lower limit of 95%CI crosses over 1.25 220 


 221 


1.2.1.5.2 Pooled full-dose PPIs vs. low-dose PPIs 222 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 


considerations 


Full-dose 


PPIs 


Low-dose 


PPIs 


Relative 


(95% CI) 
Absolute 


Healing after 4 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


5
a 


randomised 
trials 


Serious
1 


no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


3 
none 374/602 


(62.1%) 
287/573 
(50.1%) 


RR 1.24 (1.12 
to 1.38) 


120 more per 1000 (from 
60 more to 190 more) 


LOW IMPORTANT 


Healing after 8 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


5
b 


randomised 
trials 


Serious
2
 no serious 


inconsistency 
no serious 
indirectness 


serious 
imprecision


3 
none 611/724 


(84.4%) 
521/724 
(72%) 


RR 1.17 (1.11 
to 1.24) 


122 more per 1000 (from 
79 more to 173 more) 


LOW IMPORTANT 


Full-dose PPIs: Lansoprazole 30mg; pantoprazole 40mg; esomeprazole 40mg; rabeprazole 20mg 223 
Low-dose PPIs: Omeprazole 20mg 224 
a Jaspersen (1998); Mee (1996); Mossner (1995); Richter (2001); Schmitt (2006) 225 
b Mee (1996); Kahrilas (2000); Richter (2001); Schmitt (2006); Pace (2005) 226 
1 Three out of the 5 RCTs were downgraded in risk of bias – overall downgraded 1-level 227 
2 Four out of the 5 RCTs were downgraded in risk of bias – overall downgraded 1-level 228 
3 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25 229 
 230 
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1.2.1.6 Double-dose PPI versus low-dose PPI: no trials identified that met the inclusion criteria 231 


1.2.1.7 Full-dose PPI versus full-dose PPI 232 


1.2.1.7.1 Individual PPIs 233 


Fennerty 2005 (3) 234 


Esomeprazole 40 mg compared to Lansoprazole 30 mg in severe erosive esophagitis 235 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 


considerations 


Esomeprazole 


40 mg  


Lansoprazole 


30 mg 


Relative 


(95% CI) 
Absolute 


Healing after 4 weeks in Grades C and D patients (follow-up 4 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


2 
none 278/498  


(55.8%) 
238/501  
(47.5%) 


RR 1.175 
(1.041 to 


1.326) 


83 more per 1000 
(from 19 more to 


155 more) 


Moderate IMPORTANT
1  


Healing after 8 weeks in Grades C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 


trials 


no serious 


risk of bias 


no serious 


inconsistency 


no serious 


indirectness 


serious 


imprecision
2 


none 386/498  


(77.5%) 


367/501  


(73.3%) 


RR 1.058 


(0.986 to 
1.136) 


42 more per 1000 


(from 10 fewer to 
100 more) 


Moderate IMPORTANT
1  


1 Endoscopic healing rather than a true patient-oriented outcome 236 
2 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25 237 


 238 


Castell 2002 (14) 239 


Esomeprazole 40 mg compared to Lansoprazole 30 mg in severe erosive esophagitis 240 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Esomeprazole 


40 mg 
Lansoprazole 


30 mg 
Relative 
(95% CI) 


Absolute 


Healing after 8 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1
 no serious 


inconsistency 
no serious 
indirectness 


serious 
imprecision


3 
none 552/640 


(86.3%) 
477/646 
(73.8%) 


RR 1.17 
(1.11 to 
1.23) 


126 more per 1000 
(from 81 fewer to 170 


more) 


Low IMPORTANT
2
 


1 Blinding of outcome assessment was not described, but study described concealment of treatment allocation 241 
2 Endoscopic healing rather than a true patient oriented outcome 242 
3 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25 243 
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 244 


1.2.1.7.2 Pooled full-dose PPIs vs. full-dose PPIs 245 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 
considerations 


Full-dose 
PPIs (1) 


Full-dose 
PPIs (2) 


Relative 
(95% CI) 


Absolute 


Healing after 4 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


1
a 


randomised 
trials 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


2 
none 374/602 


(62.1%) 
287/573 
(50.1%) 


RR 1.24 
(1.12 to 1.38) 


120 more per 1000 
(from 60 more to 190 


more) 


Moderate IMPORTANT 


Healing after 8 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


2
b 


randomised 
trials 


Serious
1 


no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


2 
none 611/724 


(84.4%) 
521/724 
(72%) 


RR 1.17 
(1.11 to 1.26) 


122 more per 1000 
(from 79 more to 173 


more) 


Low IMPORTANT 


Full-dose PPIs (1): Esomeprazole 40mg 246 
Full-dose PPIs (2): lansoprazole 30mg 247 
a Fennerty (2005) 248 
b Fennerty (2005); Castell (2002) 249 
1 One out of the 2 RCTs was downgraded in risk of bias – overall downgraded 1-level 250 
2 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25 251 


 252 


1.2.1.8 Low-dose PPI versus low-dose PPI 253 


1.2.1.8.1 Individual PPIs 254 


Kahrilas 2000 (8) 255 


Esomeprazole 20 mg compared to Omeprazole 20 mg in severe erosive esophagitis  256 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Esomeprazole 


20 mg 
Omeprazole 


20 mg 
Relative 
(95% CI) 


Absolute 


Healing after 8 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1
 no serious 


inconsistency 
no serious 
indirectness 


serious 
imprecision


3 
none 124/165  


(75.2%) 
133/182  
(73.1%) 


RR 1.028 
(0.908 to 
1.165) 


20 more per 1000 
(from 67 fewer to 121 


more) 


Low IMPORTANT
2
 


1 Blinding of outcome assessment was not described, but study described concealment of treatment allocation 257 
2 Endoscopic healing rather than a true patient oriented outcome 258 
3 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25 259 
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 260 


Lightdale 2006 (16) 261 


Esomeprazole 20 mg compared to Omeprazole 20 mg in severe erosive esophagitis  262 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Esomeprazole 


20 mg 
Omeprazole 


20 mg 
Relative 
(95% CI) 


Absolute 


Healing after 8 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1
 no serious 


inconsistency 
no serious 
indirectness 


serious 
imprecision


3 
none 122/158 


(77.2%) 
110/154 
(71.4%) 


RR 1.03 
(0.91 to 
1.16) 


21 more per 1000 
(from 64 fewer to 114 


more) 


Low IMPORTANT
2
 


1 Blinding of outcome assessment not described, but study described concealment of treatment allocation 263 
2 Endoscopic healing rather than a true patient oriented outcome 264 
3 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25 265 


 266 


1.2.1.8.2 Pooled low-dose vs. low-dose 267 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Low-dose 
PPIs (1) 


Low-dose 
PPIs (2) 


Relative 
(95% CI) 


Absolute 


Healing after 8 weeks in Grade C and D patients (follow-up 8 weeks; assessed with: Endoscopy) 


2
a 


randomised 


trials 


Serious
1
 no serious 


inconsistency 


no serious 


indirectness 


serious 


imprecision
2 


none 246/323 


(76.2%) 


243/336 


(72.3%) 


RR 1.05 (0.96 


to 1.15) 


36 more per 1000 (from 


29 fewer to 108 more) 


Low IMPORTANT 


Low-dose PPIs (1): Esomeprazole 20mg 268 
Low-dose PPIs (2): Omeprazole 20mg 269 
a Kahrilas (2000); Lightdale (2006) 270 
1 One out of the 2 RCTs was downgraded in risk of bias – overall downgraded 1-level 271 
2 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25 272 
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1.2.2 Outcome – Maintenance 273 


1.2.2.1 Network meta-analysis for maintenance phase 274 
Number of Studies Risk of bias Inconsistency Indirectness Imprecision Quality 


 


5 RCTs
a
 not serious


1
 serious


2
 serious


3
 very serious


4
 Very low 


1
 No serious limitations. All studies used an appropriate method of randomisation (limited selection bias) and the majority of studies had some level of blinding. Relapse 


measured according to well defined criteria (unlikely to lead to detection bias). 
2
 I


2 
not calculated for pairwise comparisons due to model used (cloglog-link hazard ratio model – no direct frequentist equivalent); however, in the odds-ratio-based model that 


was also explored with these data (see appendix E), I
2
 was >50% in 3 links and <50% in 4 others. There was some inconsistency between direct and indirect estimates in the 


network loop. Definitions of relapse were inconsistent or unclear between trials. 
3
 The majority of the evidence came from trials that were not designed or powered to focus on people with severe oesophagitis only, and effectiveness evidence was only 


available where subgroups of interest were reported. 
4
 Wide confidence intervals for effect estimates which are likely due to small study sizes and/or reliance on subgroup results from trials that were not powered to detect 


differences between treatments in people with severe oesophagitis only. Some (3/10) of the ‘links’ in network include only 1 trial. As a consequence, there is substantial 
uncertainty of the ranking within the network.


 


a 
Robinson (1996); Richter (2004); Metz (2003);De Vault (2006);Lauritsen (2003)  


 275 


1.2.2.2 PPI vs. placebo 276 


Robinson 1996 (1) 277 


Lansoprazole 15 mg and 30 mg compared to Placebo in severe erosive esophagitis 278 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lansoprazole 15 
mg and 30 mg  


Placebo 
Relative 
(95% CI) 


Absolute 


Grade 3 and 4 patients remaining in remission after 12 months (follow-up 12 months; assessed with: Endoscopy) 


1 randomised 
trials 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


No serious none 52/67 
(77.6%) 


8/35 
(22.9%) 


RR 3.40 
(1.82 to 6.33) 


549 more per 1000 
(from 187 more to 1000 


more) 


High IMPORTANT
1
 


1 Endoscopic healing rather than true patient oriented outcome 279 


 280 







Dyspepsia and gastro-oesophageal reflux disease 
Full GRADE profiles  


 


National Institute for Health and Care Excellence 2014. 
23 


 


1.2.2.3 PPI vs. H2RA 281 


1.2.2.3.1 Individual PPIs and H2RAs 282 


Metz 2003 (2) 283 


Pantoprazole 10 mg compared to Ranitidine 300 mg in severe erosive esophagitis 284 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 


considerations 


Pantoprazole 


10 mg 


Ranitidine 


300 mg 


Relative 
(95% 
CI) 


Absolute 


Grade 3 and 4 patients remaining in remission after 12 months (follow-up 12 months; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1,2,3


 no serious 
inconsistency 


no serious 
indirectness 


very 
serious


4
 


none 0/34  
(0%) 


3/34  
(8.8%) 


- 88 fewer per 1000 (from 
88 fewer to 88 fewer) 


 
VERY 
LOW 


IMPORTANT
5
 


1 Method of randomisation and concealment of treatment allocation not described 285 
2 Blinding of outcome assessment not described 286 
3 Significantly greater drop out rates in rantidine-treated patients compared with pantoprazole 287 
4 Low number of events, RR not calculable, very imprecise. 288 
5 Endoscopic healing rather than true patient oriented outcome 289 


 290 


Metz 2003 (2) 291 


Pantoprazole 20 mg compared to Ranitidine 300 mg in severe erosive esophagitis 292 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Pantoprazole 


20 mg 
Ranitidine 


300 mg 
Relative 
(95% CI) 


Absolute 


Grade 3 and 4 patients remaining in remission after 12 months (follow-up 12 months; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1,2,3


 no serious 
inconsistency 


no serious 
indirectness 


very 
serious


4
 


none 15/23  
(65.2%) 


3/34  
(8.8%) 


RR 7.391 
(2.409 to 
22.675) 


564 more per 1000 
(from 124 more to 


1000 more) 


 
VERY 
LOW 


IMPORTANT
5
 


1 Method of randomisation and concealment of treatment allocation not described 293 
2 Blinding of outcome assessment not described 294 
3 Significantly greater drop out rates in rantidine-treated patients compared with pantoprazole 295 
4 Although the effect estimate reaches the MID but the low number of events and wide CIs have raised concern on certainty, GDG agreed to downgrade. 296 
5 Endoscopic healing rather than true patient oriented outcome 297 


 298 
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Metz 2003 (2) 299 


Pantoprazole 40 mg compared to Rantidine 300 mg in severe erosive esophagitis 300 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Pantoprazole 


40 mg 
Rantidine 
300 mg 


Relative 
(95% CI) 


Absolute 


Grade 3 and 4 patients remaining in remission after 12 months (follow-up 12 months) 


1 randomised 
trials 


serious
1,2,3


 no serious 
inconsistency 


no serious 
indirectness 


very 
serious


4
 


none 16/26  
(61.5%) 


3/34  
(8.8%) 


RR 6.974 
(2.27 to 
21.427) 


527 more per 1000 
(from 112 more to 


1000 more) 


 
VERY 


LOW 


IMPORTANT
5
 


1 Method of randomisation and concealment of treatment allocation not described 301 
2 Blinding of outcome assessment not described 302 
3 Significantly greater drop out rates in rantidine-treated patients compared with pantoprazole 303 
4 Although the effect estimate reaches the MID but the low number of events and wide CIs have raised concern on certainty, GDG agreed to downgrade. 304 
5 Endoscopic healing rather than true patient oriented outcome 305 


 306 


Richter 2004 (3) 307 


Pantoprazole 10 mg compared to Ranitidine 300 mg in severe erosive esophagitis 308 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Pantoprazole 


10 mg 
Ranitidine 


300 mg 
Relative 
(95% CI) 


Absolute 


Grade 3 and 4 patients remaining in remission after 12 months (follow-up 12 months; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1
 no serious 


inconsistency 
no serious 
indirectness 


Very 
serious


2
 


none 8/30  
(26.7%) 


5/26  
(19.2%) 


RR 1.387 
(0.517 to 
3.718) 


74 more per 1000 
(from 93 fewer to 523 


more) 


Very 
low 


IMPORTANT
3
 


1 No description of concealment of treatment allocation 309 
2 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25; and the low number of events and wide CIs have raised concern on certainty, GDG 310 
agreed to downgrade 2-level. 311 
3 Endoscopic healing rather than true patient oriented outcome 312 


 313 


Richter 2004 (3) 314 


Pantoprazole 20 mg compared to Ranitidine 300 mg in severe erosive esophagitis 315 


Quality assessment No of patients Effect Quality Importance 
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No of 
studies 


Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 
considerations 


Pantoprazole 
20 mg 


Ranitidine 
300 mg 


Relative 
(95% CI) 


Absolute 


Grade 3 and 4 patients remaining in remission after 12 months (follow-up 12 months; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1,2


 no serious 
inconsistency 


no serious 
indirectness 


serious
3
 none 17/31  


(54.8%) 
5/26  


(19.2%) 
RR 2.852 
(1.219 to 
6.672) 


356 more per 1000 
(from 42 more to 1000 


more) 


 
LOW 


IMPORTANT
4
 


1 No description of concealment of treatment allocation 316 
2 Blinding of outcome assessment was not described 317 
3 Although the effect estimate reaches the MID but the low number of events and wide CIs have raised concern on certainty, GDG agreed to downgrade. 318 
4 Endoscopic healing rather than true patient oriented outcome 319 


 320 


Richter 2004 (3) 321 


Pantoprazole 40 mg compared to Ranitidine 300 mg in severe erosive esophagitis 322 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Pantoprazole 


40 mg 
Ranitidine 


300 mg 
Relative 
(95% CI) 


Absolute 


Grade 3 and 4 patients remaining in remission after 12 months (follow-up 12 months; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1,2


 no serious 
inconsistency 


no serious 
indirectness 


serious
3
 none 14/19  


(73.7%) 
5/26  


(19.2%) 
RR 3.832 
(1.667 to 
8.807) 


545 more per 1000 
(from 128 more to 1000 


more) 


 
LOW 


IMPORTANT
4
 


1 No description of concealment of treatment allocation 323 
2 Blinding of outcome assessment was not described 324 
3 Although the effect estimate reaches the MID but the low number of events and wide CIs have raised concern on certainty, GDG agreed to downgrade. 325 
4 Endoscopic healing rather than true patient oriented outcome 326 


 327 


1.2.2.3.2 pooled PPIs vs. H2RAs 328 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
PPIs H2RAs 


Relative 
(95% CI) 


Absolute 


Grade 3 and 4 patients remaining in remission after 12 months (follow-up 12 months; assessed with: Endoscopy) 


2
a 


randomised 
trials 


serious
1
 no serious 


inconsistency 
no serious 
indirectness 


No serious none 70/163 
(42.9%) 


24/180 
(13.3%) 


RR 3.21 (2.17 
to 4.76) 


295 more per 1000 (from 156 
more to 501 more) 


Moderate IMPORTANT 


PPIs: Pantoprazole 10mg, 20mg, 40mg 329 
H2RAs: Ranitidine 300mg 330 
a Richter (2004); Metz (2003) 331 
1 Both RCTs were downgraded in risk of bias – overall downgraded 1-level. 332 
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. 333 


 334 


1.2.2.4 Double-dose PPI versus full-dose PPI: no trials identified met the inclusion criteria 335 


1.2.2.5 Full-dose PPI versus low-dose PPI: no trials identified met the inclusion criteria 336 


1.2.2.6 Double-dose PPI versus low-dose PPI: no trials identified met the inclusion criteria 337 


1.2.2.7 Full-dose PPI versus full-dose PPI: no trials identified met the inclusion criteria 338 


1.2.2.8 Low-dose PPI versus low-dose PPI 339 


1.2.2.8.1 Individual PPIs 340 


Lauritsen 2003 (4) 341 


Esomeprazole 20 mg compared to Lansoprazole 15 mg in severe erosive esophagitis 342 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Esomeprazole 


20 mg 
Lansoprazole 


15 mg 
Relative 
(95% CI) 


Absolute 


Grade C and D patients remaining in remission after 6 months (follow-up 6 months; assessed with: Endoscopy) 


1 randomised 
trials 


serious
1,2


 no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


4 
none 87/114  


(76.3%) 
60/102  
(58.8%) 


RR 1.297 
(1.071 to 
1.572) 


175 more per 1000 
(from 42 more to 336 


more) 


Low IMPORTANT
3
 


1 Concealment of treatment allocation not described 343 
2 Blinding of outcome assessment not described 344 
3 Endoscopic healing rather than true patient oriented outcome 345 
4 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25 346 


 347 


DeVault 2006 (5) 348 


Esomeprazole 20 mg compared to Lansoprazole 15 mg in severe erosive esophagitis 349 


Quality assessment No of patients Effect Quality Importance 
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No of 
studies 


Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 
considerations 


Esomeprazole 
20 mg 


Lansoprazole 
15 mg 


Relative 
(95% CI) 


Absolute 


Grade C and D patients remaining in remission after 6 months (follow-up 6 months; assessed with: Endoscopy) 


1 randomised 
trials 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


2 
none 96/121  


(79.3%) 
91/131  
(69.5%) 


RR 1.142 
(0.987 to 
1.321) 


99 more per 1000 
(from 9 fewer to 


223 more) 


Moderate IMPORTANT
1
 


1 Endoscopic healing rather than true patient oriented outcome 350 
2 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25 351 


 352 


1.2.2.8.2 Pooled low-dose PPI versus low-dose PPI 353 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 
considerations 


Low-dose 
PPIs (1) 


Low-dose 
PPIs (2) 


Relative 
(95% CI) 


Absolute 


Grade C and D patients remaining in remission after 6 months (follow-up 6 months; assessed with: Endoscopy) 


2
a 


randomised 
trials 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


1 
none 183/235 


(77.9%) 
151/233 
(64.8%) 


RR 1.21 
(1.07 to 1.36) 


136 more per 1000 
(from 45 more to 233 


more) 


Moderate IMPORTANT 


Low-dose PPIs (1): Esomeprazole 20mg 354 
Low-dose PPIs (2): Lansoprazole 15mg 355 
a DeVault (2006); Lauritsen (2003) 356 
1 The effect estimates do not reach MID and the lower limit of 95%CI crosses over 1.25 357 


 358 


1.3 Full GRADE profiles (review question 5) 359 


Review question 5i: 360 


In patients with symptoms of dyspepsia who are positive for Helicobacter pylori, which eradication regimens are the most clinically effective in 361 
the eradication of H pylori? 362 
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1.3.1 Network meta-analysis for H pylori eradication 363 
Number of Studies Risk of bias Inconsistency Indirectness Imprecision Quality 


 


16 RCTs
a
 


 
not serious


1
 very serious


2
 not serious


3
 very serious


4
 


Very low 


 


 


 
1
 No serious limitations. All studies used an appropriate method of randomisation (limited selection bias) and the majority of studies had some level of blinding. Eradication was 


measured using a biological test in all instances (very unlikely to lead to detection bias). 
2
 I


2 
was 84% for PPI/CLA/NIT vs PPI/AMO/NIT which may indicate considerable heterogeneity; I


2
 was 61.3% for PPI vs PPI/AMO/CLA which may indicate considerable 


heterogeneity; I
2
 was 0% for all other comparisons which may indicate that any inconsistency might not be important. There was some inconsistency between direct and 


indirect estimates in the network loop. 
3
 All aspects of PICO conform to review protocol. 


4
 Very wide confidence intervals for effect estimates which are likely due to very small study sizes causing uncertainty of the ranking within the network (most were ranked from 


1 to 14); many of the ‘links’ in network include only 1 trial; limited head-to-head trials.
 


a 
Antos (2006); Arkkila (2005); Basu (2011); Chiba (1999); Ecclissato (2002); Hsu (2001); Katelaris (2000); Katelaris (2002); Koivisto (2005); Laine (2000); Laine (2003); Lee 


(1999); Lerang (1997)a; Lerang (1997)b; Ohlin (2002); van Zanten (2003) 


 


[all compared to PPI/AMO/CLA]
 


Abbreviations: RCT, randomised controlled trial.
 


1.3.2 Eradication (pair-wise comparisons) 364 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 
considerations 


Regimen 
1 


Regimen 
2 


Relative 
(95% CI) 


Absolute 


Eradication – Regimen 1: PPI/BIS/AMO/AZI (10 days); Regimen 2:  PPI/BIS/AMO/CLA (10 days); (assessed with: rapid urease test and histology on repeat endoscopy) 


1 randomised 
trials


1
 


no serious risk of 
bias 


no serious 
inconsistency 


serious
2
 serious


3
 none 15/29  


(51.7%) 
 


22/26  
(84.6%) 


RR 1.64 
(1.11 to 
2.41) 


331 more per 
1000 (from 57 
more to 729 


more) 


LOW CRITICAL 


Eradication – Regimen 1: PPI/CLA/NIT (7 days, Nitroimidazole - metronidazole); Regimen 2:  PPI/CLA/NIT (7 days, Nitroimidazole - tinidazole); (assessed with: C14 urea breath test) 


1 randomised 
trials


4
 


no serious risk of 
bias 


no serious 
inconsistency 


no serious 
indirectness 


serious
5
 none 36/41  


(87.8%) 
44/44  


(100%) 
RR 0.88 
(0.78 to 
0.99) 


120 fewer per 
1000 (from 10 
fewer to 220 


fewer) 


MODERATE CRITICAL 


Eradication – Regimen 1: PPI/AMO/NIT (7 days); Regimen 2: PPI/AMO/NIT (7 days, triple dose); (assessed with: culture, histology and C14 urea breath test) 
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1 randomised 
trials


6
 


serious
7
 no serious 


inconsistency 
no serious 
indirectness 


serious
8
 none 32/38  


(84.2%) 
29/35  


(82.9%) 
RR 1.02 
(0.83 to 
1.25) 


17 more per 
1000 (from 141 


fewer to 207 
more) 


LOW CRITICAL 


Eradication – Regimen 1: PPI/BIS/NIT/TET (10 days); Regimen 2: PPI/BIS/NIT/TET (14 days); (assessed with: histology and C14 urea breath test) 


1 randomised 
trials


9
 


no serious risk of 
bias 


no serious 
inconsistency 


no serious 
indirectness 


serious
10


 none 199/215  
(92.6%) 


185/202  
(91.6%) 


RR 1.01 
(0.96 to 


1.07) 


9 more per 
1000 (from 37 


fewer to 64 
more) 


MODERATE CRITICAL 


Eradication – Regimen 1: PPI/CLA/NIT (7 days, 250mg CLA); Regimen 2: PPI/CLA/NIT (7 days, 500mg CLA); (assessed with: C14 urea breath test) 


1 randomised 


trials
11


 


serious
12


 no serious 


inconsistency 


no serious 


indirectness 


serious
8
 none 62/82  


(75.6%) 


63/80  


(78.8%) 


RR 0.96 


(0.81 to 
1.14) 


32 fewer per 


1000 (from 150 
fewer to 110 


more) 


LOW CRITICAL 


Eradication – Regimen 1: PPI/AMO/CLA (3 days); Regimen 2: PPI/AMO/CLA (7 days); (assessed with: C14 urea breath test) 


1 randomised 
trials


13
 


no serious risk of 
bias 


no serious 
inconsistency 


no serious 
indirectness 


No serious none 51/187  
(27.3%) 


150/194  
(77.3%) 


RR 0.35 
(0.28 to 
0.45) 


503 fewer per 
1000 (from 425 


fewer to 557 
fewer) 


HIGH CRITICAL 


Eradication – Regimen 1: PPI/AMO/CLA (3 days); Regimen 2: PPI/AMO/CLA (10 days); (assessed with: C14 urea breath test) 


1 randomised 


trials
13


 


no serious risk of 


bias 


no serious 


inconsistency 


no serious 


indirectness 


No serious none 51/187  


(27.3%) 


304/402  


(75.6%) 


RR 0.36 


(0.28 to 
0.46) 


484 fewer per 


1000 (from 408 
fewer to 544 


fewer) 


HIGH CRITICAL 


Eradication – PPI/AMO/CLA (7 days); Regimen 2: PPI/AMO/CLA (10 days); (assessed with: C14 urea breath test) 


1 randomised 
trials


13
 


no serious risk of 
bias 


no serious 
inconsistency 


no serious 
indirectness 


serious
10


 none 150/194  
(77.3%) 


304/402  
(75.6%) 


RR 1.02 
(0.93 to 
1.12) 


15 more per 
1000 (from 53 


fewer to 91 
more) 


MODERATE CRITICAL 


1 Sullivan (2002) 365 
2 Study included a population with numerous varied conditions including gastric associated lymphoid tissue or intestinal metaplasia 366 
3 95% CI crosses MID 367 
4 Abbas (2003) 368 
5 95% CI borderline to no effect 369 
6 Bayerdorffer (1999) 370 
7 Multi-centre trial (German data was extracted only) but could not determine any of the baseline characteristics by country 371 
8 95% CI crosses MID and 95% CIs cross the line of no effect 372 
9 Dore (2011) 373 
10 95% CI crosses MID and 95% CIs cross the line of no effect 374 
11 Ellenreider (1998) 375 
12 Randomisation protocol used may result in bias 376 
13 Vakil (2004) 377 


 378 
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1.3.3 Adherence to medication (pairwise comparison) 379 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 


considerations 
Regimen 1 Regimen 2 


Relative 


(95% CI) 
Absolute 


Adherence to medication – Regimen 1: PPI/AMO/CLA (7 days); Regimen 2: H2RA/BIS/CLA (7 days); (assessed with: tablet/capsule counts) 


1 randomised 
trials


1
 


serious
2
 no serious 


inconsistency 
no serious 
indirectness 


no serious 
imprecision 


none 128/152  
(84.2%) 


143/153  
(93.5%) 


RR 0.90 
(0.83 to 


0.98) 


93 fewer per 1000 
(from 19 fewer to 159 


fewer) 


MODERATE CRITICAL 


Adherence to medication – Regimen 1: PPI/AMO/CLA (14 days); Regimen 2: PPI/AMO (14 days); (assessed with: tablet/capsule counts) 


1 randomised 
trials


3
 


serious
2
 no serious 


inconsistency 
no serious 
indirectness 


No serious none 33/34  
(97.1%) 


30/31  
(96.8%) 


RR 1.00 
(0.92 to 
1.09) 


0 fewer per 1000 
(from 77 fewer to 87 


more) 


MODERATE CRITICAL 


Adherence to medication – Regimen 1: PPI/AMO/CLA (7 days); Regimen 2: BIS/NIT/TET (14 days); (assessed with: tablet/capsule counts) 


1 randomised 
trials


5
 


no serious risk 
of bias 


no serious 
inconsistency 


no serious 
indirectness 


No serious none 130/134  
(97%) 


116/137  
(84.7%) 


RR 1.15 
(1.06 to 
1.24) 


127 more per 1000 
(from 51 more to 203 


more) 


HIGH CRITICAL 


Adherence to medication – Regimen 1: PPI/AMO/CLA (7 days
5
/10 days


6
); Regimen 2: PPI/BIS/NIT/TET (7 days


5
/10 days


6
); (assessed with: tablet/capsule counts)  


2 randomised 
trials


5,6
 


no serious risk 
of bias 


serious
7
 no serious 


indirectness 
no serious 
imprecision 


none 259/271  
(95.6%) 


252/272  
(92.6%) 


RR 1.03 
(0.99 to 
1.08) 


28 more per 1000 
(from 9 fewer to 74 


more) 


MODERATE CRITICAL 


Adherence to medication – Regimen 1: PPI/BIS/NIT/TET (7 days); Regimen 2: BIS/NIT/TET (14 days); (assessed with: tablet/capsule counts)  


1 randomised 
trials


5
 


no serious risk 
of bias 


no serious 
inconsistency 


no serious 
indirectness 


No serious none 126/134  
(94%) 


116/137  
(84.7%) 


RR 1.11 
(1.02 to 
1.21) 


93 more per 1000 
(from 17 more to 178 


more) 


HIGH CRITICAL 


Adherence to medication – Regimen 1: PPI/AMO/CLA (10 days); Regimen 2: PPI/TET/QUI/NTZ (7 DAYS); (assessed with: patient interview during course of therapy) 


1 randomised 


trials
8
 


very serious
9
 no serious 


inconsistency 


no serious 


indirectness 


No serious none 85/90  


(94.4%) 


87/90  


(96.7%) 


RR 0.98 


(0.92 to 
1.04) 


19 fewer per 1000 


(from 77 fewer to 39 
more) 


LOW CRITICAL 


Adherence to medication – Regimen 1: PPI/AMO/CLA (10 days); Regimen 2: PPI/TET/QUI/NTZ (10 days); (assessed with: patient interview during course of therapy) 


1 randomised 
trials


8
 


very serious
9
 no serious 


inconsistency 
no serious 
indirectness 


No serious none 85/90  
(94.4%) 


85/90  
(94.4%) 


RR 1.00 
(0.93 to 
1.07) 


0 fewer per 1000 
(from 66 fewer to 66 


more) 


LOW CRITICAL 


Adherence to medication – Regimen 1: PPI/BIS/NIT/TET (10 days); Regimen 2: PPI/BIS/NIT/TET (14 days); (assessed with: patient interview at completion of therapy) 
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1 randomised 
trials


10
 


serious
11


 no serious 
inconsistency 


no serious 
indirectness 


no serious 
imprecision 


none 207/209  
(99%) 


187/192  
(97.4%) 


RR 1.02 
(0.99 to 
1.04) 


19 more per 1000 
(from 10 fewer to 39 


more) 


MODERATE CRITICAL 


1 van Zanten (2003) 380 
2 Patients and investigators not blinded 381 
3 Chiba (1996) 382 
5 Katelaris (2002) 383 
6 Laine (2003) 384 
7 Laine (2003) population was active duodenal ulcer patients; Katelaris (2002) population was ulcer negative dyspepsia patients 385 
8 Basu (2011) 386 
9 Limited methodology for compliance measurement given and no allocation blinding following randomisation 387 
10 Dore (2011) 388 
11 Allocation not blinded following randomisation 389 


1.3.4 Adverse events (pairwise comparison) 390 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 
considerations 


Regimen 1 
Regimen 


2 
Relative 
(95% CI) 


Absolute 


Abnormal liver function test – Regimen 1: PPI/CLA/NIT (7 days); Regime 2: PPI/AMO/NIT (7 days); (assessed with: patient interview at 1, 2 and 6 weeks) 


1 randomised 
trials


1
 


no serious risk 
of bias 


no serious 
inconsistency 


no serious 
indirectness 


very serious
2
 none 7/113  


(6.2%) 
6/114  
(5.3%) 


RR 0.85 (0.29 
to 2.45) 


8 fewer per 1000 
(from 37 fewer to 76 


more) 


LOW IMPORTANT 


Dermatitis – Regimen 1: PPI/AMO/CLA (7 days); Regimen 2: PPI/AMO/QUI (7 days);  (assessed with: patient interview at completion of treatment) 


1 randomised 
trials


3
 


serious
4
 no serious 


inconsistency 
no serious 
indirectness 


very serious
2
 none 0/31  


(0%) 
2/30  


(6.7%) 
RR 0.19 (0.01 


to 3.88) 
54 fewer per 1000 


(from 66 fewer to 192 


more) 


VERY LOW IMPORTANT 


Rash – Regimen 1: PPI/AMO/NIT (14 days); Regimen 2: BIS/NIT/TET (14 days); (assessed with: patient questionnaire at completion of treatment) 


1 randomised 
trials


5
 


no serious risk 
of bias 


no serious 
inconsistency 


no serious 
indirectness 


very serious
2
 none 9/46  


(19.6%) 
9/54  


(16.7%) 
RR 1.17 (0.51 


to 2.71) 
28 more per 1000 


(from 82 fewer to 285 
more) 


LOW IMPORTANT 


Rash – Regimen 1: PPI/BIS/NIT/TET (7 days); Regimen 2: PPI/AMO/CLA (7 days); (assessed with: patient reported at 2 and 8 weeks)  


1 randomised 
trials


6
 


no serious risk 
of bias 


no serious 
inconsistency 


no serious 
indirectness 


very serious
2
 none 7/134  


(5.2%) 
4/134  
(3%) 


RR 1.75 (0.52 
to 5.84) 


22 more per 1000 
(from 14 fewer to 144 


more) 


LOW IMPORTANT 


Rash – Regimen 1: PPI/BIS/NIT/TET (7 days); BIS/NIT/TET (14 days);  (assessed with: patient reported at 2 and 8 weeks)  
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1 randomised 
trials


6
 


no serious risk 
of bias 


no serious 
inconsistency 


no serious 
indirectness 


very serious
2
 none 7/134  


(5.2%) 
16/137  
(11.7%) 


RR 0.45 (0.19 
to 1.05) 


64 fewer per 1000 
(from 95 fewer to 6 


more) 


LOW IMPORTANT 


Rash – Regimen 1: PPI/AMO/CLA (7 days); BIS/NIT/TET (14 days);  (assessed with: patient reported at 2 and 8 weeks) 


1 randomised 
trials


6
 


no serious risk 
of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious
10


 none 4/134  
(3%) 


16/137  
(11.7%) 


RR 0.26 (0.09 
to 0.74) 


86 fewer per 1000 
(from 30 fewer to 106 


fewer) 


MODERATE IMPORTANT 


Loose stools – Regimen 1: PPI/AMO/AZI/BIS (10 days); PPI/AMO/CLA/BIS (10 days); (assessed with: patient recording of side effects during treatment) 


1 randomised 


trials
7
 


no serious risk 


of bias 


no serious 


inconsistency 


no serious 


indirectness 


very serious
2
 none 5/29  


(17.2%) 


6/27  


(22.2%) 


RR 0.78 (0.27 


to 2.25) 


49 fewer per 1000 


(from 162 fewer to 278 
more) 


LOW IMPORTANT 


Loose stools – Regimen 1: PPI/AMO/CLA (7 days); Regimen 2: BIS/H2RA/CLA (7 days); (assessed with: patient checklist at completion of treatment) 


1 randomised 
trials


8
 


serious
9
 no serious 


inconsistency 
no serious 
indirectness 


serious
10


 none 64/156  
(41%) 


45/156  
(28.8%) 


RR 1.42 (1.04 
to 1.94) 


121 more per 1000 
(from 12 more to 271 


more) 


LOW IMPORTANT 


Loose stools – Regimen 1: PPI/AMO/QUI (7 days); Regimen 2: PPI/AMO/CLA (7 days); (assessed with: patient interview at completion of treatment) 


1 randomised 
trials


3
 


no serious risk 
of bias 


no serious 
inconsistency 


no serious 
indirectness 


very serious
2
 none 9/30  


(30%) 
10/31  


(32.3%) 
RR 0.93 (0.44 


to 1.96) 
23 fewer per 1000 


(from 181 fewer to 310 
more) 


LOW IMPORTANT 


Loose stools – Regimen 1: PPI/AMO/CLA (14 days); Regimen 2: PPI/AMO (14 days); (assessed with: patient reported during treatment
11


 / completion of treatment
12


) 


2 randomised 
trials


11,12
 


serious
13


 no serious 
inconsistency 


no serious 
indirectness 


No serious none 24/84  
(28.6%) 


15/129  
(11.6%) 


RR 2.47 (1.4 to 
4.33) 


171 more per 1000 
(from 47 more to 387 


more) 


MODERATE IMPORTANT 


Loose stools – Regimen 1: BIS/NIT/TET (14 days);  Regimen 2: PPI/AMO/CLA (7 days); (assessed with: patient reported at 2 and 8 weeks)  


1 randomised 
trials


6
 


no serious risk 
of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious
10


 none 53/137  
(38.7%) 


34/134  
(25.4%) 


RR 1.52 (1.06 
to 2.18) 


132 more per 1000 
(from 15 more to 299 


more) 


MODERATE IMPORTANT 


Loose stools – Regimen 1: BIS/NIT/TET (14 days); Regimen 2: PPI/BIS/NIT/TET (7 days); (assessed with: patient reported at 2 and 8 weeks)  


1 randomised 


trials
6
 


no serious risk 


of bias 


no serious 


inconsistency 


no serious 


indirectness 


serious
10


 none 53/137  


(38.7%) 


46/134  


(34.3%) 


RR 0.89 (0.65 


to 1.22) 


38 fewer per 1000 


(from 120 fewer to 76 
more) 


MODERATE IMPORTANT 


Loose stools – Regimen 1: PPI/BIS/NT/TET (7 days
6
 / 10 days


14
); Regimen 2: PPI/AMO/CLA (7 days


6
 / 10 days


14
); (assessed with: patient reported at 2 and 8 weeks


6
 / completion


14
) 
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2 randomised 
trials


6,14
 


no serious risk 
of bias 


serious
15


 no serious 
indirectness 


serious
10


 none 69/286  
(24.1%) 


47/281  
(16.7%) 


RR 1.45 (1.05 
to 2.01) 


75 more per 1000 
(from 8 more to 169 


more) 


LOW IMPORTANT 


Loose stools – Regimen 1: BIS/NIT/TET (14 days); Regimen 2: PPI/AMO/NIT (14 days); (assessed with: patient questionnaire at completion of treatment) 


1 randomised 
trials


5
 


no serious risk 
of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious
10


 none 41/54  
(75.9%) 


30/46  
(65.2%) 


RR 1.16 (0.9 to 
1.51) 


104 more per 1000 
(from 65 fewer to 333 


more) 


MODERATE IMPORTANT 


Loose stools – Regimen 1: PPI/AMO/NIT (7 days); Regimen 2: PPI/CLA/NIT (7 days); (assessed with: patient interview at 1, 2 and 6 weeks)  


1 randomised 


trials
1
 


no serious risk 


of bias 


no serious 


inconsistency 


no serious 


indirectness 


serious
10


 none 13/114  


(11.4%) 


6/113  


(5.3%) 


RR 2.15 (0.85 


to 5.45) 


61 more per 1000 


(from 8 fewer to 236 
more) 


MODERATE IMPORTANT 


Loose stools – Regimen 1: PPI/AMO/NIT (14 days); Regimen 2: H2RA/AMO/NIT (14 days); (assessed with: patient interview at completion of treatment) 


1 randomised 
trials


18
 


very serious
19


 no serious 
inconsistency 


no serious 
indirectness 


very serious
2
 none 3/60  


(5%) 
4/60  


(6.7%) 
RR 0.75 (0.18 


to 3.21) 
17 fewer per 1000 


(from 55 fewer to 147 
more) 


VERY LOW IMPORTANT 


Loose Stools – Regimen 1: PPI/BIS/NIT/TET (14 days); Regimen 2: PPI/BIS/NIT/TET (10 days); (assessed with: patient interview at completion of treatment) 


1 randomised 
trials


20
 


very serious
13


 no serious 
inconsistency 


no serious 
indirectness 


very serious
2
 none 3/202  


(1.5%) 
5/215  
(2.3%) 


RR 0.64 (0.15 
to 2.64) 


8 fewer per 1000 
(from 20 fewer to 38 


more) 


VERY LOW IMPORTANT 


Loose stools – Regimen 1: PPI/CLA/NIT (500mg CLA / 7 days); Regimen 2: PPI/CLA/NIT (250mg CLA / 7 days); (assessed with: patient recorded in a diary during treatment) 


1 randomised 
trials


22
 


serious
23


 no serious 
inconsistency 


no serious 
indirectness 


very serious
2
 none 5/72  


(6.9%) 
4/71  


(5.6%) 
RR 1.12 (0.13 


to 4.02) 
7 more per 1000 (from 
49 fewer to 170 more) 


VERY LOW IMPORTANT 


Loose stools – Regimen 1: PPI/CLA/NIT (NIT = TIN / 7 days); Regimen 2: PPI/CLA/NIT (NIT = MET / 7 days); (assessed with: questionnaire at completion of treatment) 


1 randomised 
trials


24
 


serious
25


 no serious 
inconsistency 


no serious 
indirectness 


serious
10


 none 2/44  
(4.5%) 


8/41  
(19.5%) 


RR 4.29 (0.97 
to 19.5) 


642 more per 1000 
(from 6 fewer to 1000 


more) 


LOW IMPORTANT 


1 Katelaris (2000) 391 
2 95% CI crosses both MID (0.75 and 1.25) 392 
3 Antos (2006) 393 
4 outcome assessment not blinded 394 
5 Lerang (1997)b 395 
6 Katelaris (2002) 396 
7 Sullivan (2002) 397 
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8 van Zanten (2003) 398 
9 Patients and investigators not blinded  399 
10 95% CI crosses one MID 400 
11 Chiba (1996) 401 
12 Ohlin (2002) 402 
13 Methodology unclear for adverse event detection. No blinding following randomisation. 403 
14 Laine (2003) 404 
15 Laine population -active duodenal ulcer, Katelaris population ulcer negative dyspepsia 405 
18 Hsu (2001) 406 
19 Methodology unclear including the adbverse event and randomisation method . No allocation blinding. 407 
20 Dore (2011) 408 
22 Ellenreider (1998) 409 
23 Randomisation protocol used may result in bias 410 
24 Abbas (2003) 411 
25 Methods of randomisation and allocation concealment not given 412 


1.3.5 Antibiotic resistance (pairwise comparison) 413 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 
considerations 


Regimen 1 Regimen 2 
Relative 


(95% 
CI) 


Absolute 


Antibiotic resistance (to macrolides) – Regimen 1: PPI/AMO/CLA (14 days); Regimen 2: PPI/AMO (14 days); (assessed with: E-test sensitivity testing at 6 weeks) 


1 randomised 
trials


1
 


no serious risk of bias no serious 
inconsistency 


no serious 
indirectness 


serious
2
 none 0/1  


(0%)
3
 


0/41  
(0%)


3
 


- - MODERATE IMPORTANT 


Antibiotic resistance (to penicillins) – Regimen 1: PPI/AMO/CLA (14 days); Regimen 2:  PPI/AMO (14 days); (assessed with: E-test sensitivity testing at 6 weeks) 


1 randomised 
trials


1
 


no serious risk of bias no serious 
inconsistency 


no serious 
indirectness 


serious
2
 none 0/1  


(0%)
3
 


0/41  
(0%)


3
 


- - MODERATE IMPORTANT 


1 Ohlin (2002) 414 
2 zero event rate, precision not assessable. 415 
3 After treatment H pylori was cultured in 42 patients (1 patient treated with PPI/AMO/CLA and 41 patients treated with PPI/AMO) 416 


 417 


Review question 5ii: 418 


What H pylori eradication regimens should be offered as second-line treatments when first-line treatments fail? 419 
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1.3.6 Eradication (pairwise comparison) 420 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 


considerations 


Regimen 


1 


Regimen 


2 


Relative 


(95% CI) 
Absolute 


Eradication – Regimen 1: PPI/BIS/NIT/TET (7 days); Regimen 2: PPI/BIS/NIT/TET (14 days); (assessed with: ) 


2 randomised 
trials


1,2
 


no serious 
risk of bias 


serious
3
 no serious 


indirectness 
No serious none 80/124  


(64.5%) 
96/131  
(73.3%) 


RR 0.88 (0.75 
to 1.04) 


88 fewer per 1000 (from 
183 fewer to 29 more) 


MODERATE CRITICAL 


Eradication – Regimen 1:  PPI/AMO/NIT (7 days, low-dose); Regimen 2: PPI/AMO/NIT (7 days, high-dose); (assessed with: ) 


1 randomised 
trials


5
 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


No serious none 106/121  
(87.6%) 


93/107  
(86.9%) 


RR 1.01 (0.91 
to 1.11) 


9 more per 1000 (from 78 
fewer to 96 more) 


HIGH CRITICAL 


Eradication – Regimen 1: PPI/BIS/AMO/TET (7 days); Regimen 2: PPI/BIS/AMO/TET (14 days); (assessed with: ) 


1 randomised 
trials


6
 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


No serious none 75/92  
(81.5%) 


78/95  
(82.1%) 


RR 0.99 (0.87 
to 1.14) 


8 fewer per 1000 (from 
107 fewer to 115 more) 


HIGH CRITICAL 


Eradication – Regimen 1: PPI/AMO/QUI (7 days); Regimen 2: PPI/AMO/QUI (7 days); (assessed with: ) 


1 randomised 
trials


7
 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


No serious none 50/62  
(80.6%) 


49/62  
(79%) 


RR 1.02 (0.85 
to 1.22) 


16 more per 1000 (from 
119 fewer to 174 more) 


HIGH CRITICAL 


Eradication – Regimen 1: PPI/AMO/QUI (7 days); Regimen 2: PPI/AMO/QUI (7 days; double-dose); (assessed with: ) 


1 randomised 
trials


8
 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious
9
 none 26/40  


(65%) 
28/40  
(70%) 


RR 0.93 (0.68 
to 1.26) 


49 fewer per 1000 (from 
224 fewer to 182 more) 


LOW CRITICAL 


Eradication – Regimen 1:  PPI/AMO/QUI (7 days); Regimen 2:  PPI/AMO/QUI (10 days); (assessed with: ) 


1 randomised 


trials
8
 


no serious 


risk of bias 


no serious 


inconsistency 


no serious 


indirectness 


serious
4
 none 26/40  


(65%) 


36/40  


(90%) 


RR 0.72 (0.56 


to 0.93) 


252 fewer per 1000 (from 


63 fewer to 396 fewer) 


MODERATE CRITICAL 


Eradication – Regimen 1:  PPI/AMO/QUI (10 days); Regimen 2:  PPI/AMO/QUI (10 days, double-dose); (assessed with: ) 


1 randomised 
trials


8
 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


No serious
4
 none 36/40  


(90%) 
34/40  
(85%) 


RR 1.06 (0.9 
to 1.25) 


51 more per 1000 (from 
85 fewer to 213 more) 


HIGH CRITICAL 
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Eradication – Regimen 1:  PPI/AMO/QUI (7 days); Regimen 2: PPI/AMO/QUI (10 days, double-dose); (assessed with: ) 


1 randomised 
trials


8
 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious
4
 none 26/40  


(65%) 
34/40  
(85%) 


RR 0.76 (0.59 
to 0.99) 


204 fewer per 1000 (from 
8 fewer to 349 fewer) 


MODERATE CRITICAL 


Eradication – Regimen 1: PPI/AMO/QUI (7 days, double-dose); Regimen 2 - PPI/AMO/QUI (10 days, double-dose); (assessed with: ) 


1 randomised 
trials


8
 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


serious
4
 none 28/40  


(70%) 
34/40  
(85%) 


RR 0.82 (0.65 
to 1.05) 


153 fewer per 1000 (from 
298 fewer to 42 more) 


MODERATE CRITICAL 


1 Mantzaris (2005) 421 
2 Nista (2003) 422 
3 Mantzaris (2005) only included patients with inactive duodenal ulcer; Nista (2003) included non-ulcer dyspepsia patients 423 
4 95% CI crosses one MID 424 
5 Matsuhisa (2006) 425 
6 Uygun (2008) 426 
7 Cheng (2007) 427 
8 Di Caro (2009) 428 
9 95% CIs cross both MIDs 429 
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1.3.7 Network meta-analysis for H pylori eradication 430 
Number of Studies Risk of bias Inconsistency Indirectness Imprecision Quality 


 


18 RCTs
a
 


 


not serious
1
 very serious


2
 not serious


3
 very serious


4
 Very low 


 


 


 
1
 No serious limitations. All studies used an appropriate method of randomisation (limited selection bias) and the majority of studies had some level of blinding. Eradication was 


measured using a biological test in all instances (very unlikely to lead to detection bias). 
2
 I


2 
was >44.4% for 5 comparisons which indicates inconsistency (between HH2RA/BIS/NIT/TET vs. PPI/BIS/NIT/TET; PPI/BIS/NIT/TET vs. PPI/BIS/AMO/TET; 


PPI/BIS/NIT/TET vs. PPI/QUI/NIT; PPI/BIS/NIT/TET vs. PPI/AMO/QUI and PPI/AMO/NIT vs. PPI/AMO/QUI) within the network. There was some inconsistency between direct 
and indirect estimates in the network loop. 
3
 All aspects of PICO conform to review protocol. 


4
 Very wide confidence intervals for effect estimates which are likely due to very small study sizes causing uncertainty of the ranking within the ne twork; many of the ‘links’ in 


network include only 1 trial; limited head-to-head trials.
 


a 
Bago (2009); Cheon (2006a); Cheon (2006b); Chi (2003); Chuah (2012); Georgopoulos (2002); Gisbert (2007); Gisbert (1999); Hu (2011); Koksal (2005); Kuo (2009); 


Matsumoto (2006); Michopoulos (2000); Nista (2003); Ueki (2009); Uygun (2008); Wu (2006); Wu (2011);  


 


[all compared to H2RA/BIS/AMO/CLA]
 


 431 


 432 


1.3.8 Adherence to medication (pairwise comparison) 433 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 
considerations 


Regimen 
1 


Regimen 
2 


Relative 
(95% CI) 


Absolute 


Adherence to medication – Regimen 1: BIS/OME/NIT/TET (14 days); BIS/OME/NIT/TET (7 days); (assessed with: ) 


1 randomised 
trials


1
 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


No serious none 54/61  
(88.5%) 


51/54  
(94.4%) 


RR 0.94 (0.84 
to 1.05) 


57 fewer per 1000 (from 
151 fewer to 47 more) 


HIGH IMPORTANT 


Adherence to medication – Regimen 1: PPI/AMO/QUI; Regimen 2: PPI/AMO/QUI (double-dose); (assessed with: )  
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1
3
 randomised 


trials
3
 


very serious
4
 no serious 
inconsistency 


no serious 
indirectness 


No serious none 57/60  
(95%) 


56/62  
(90.3%) 


RR 1.05 (0.95 
to 1.16) 


45 more per 1000 (from 
45 fewer to 145 more) 


LOW IMPORTANT 


Adherence to medication – Regimen 1: PPI/AMO/QUI (10 days); Regimen 2: PPI/AMO/QUI (7 days); (assessed with: )  


1
5
 randomised 


trials
5
 


serious
6
 no serious 


inconsistency 
no serious 
indirectness 


No serious none 33/40  
(82.5%) 


36/40  
(90%) 


RR 0.92 (0.77 
to 1.09) 


72 fewer per 1000 (from 
207 fewer to 81 more) 


MODERATE IMPORTANT 


Adherence to medication – Regimen 1: PPI/AMO/QUI (7 days, double-dose); Regimen 2: PPI/AMO/QUI (7 days); (assessed with: )  


1
5
 randomised 


trials
5
 


serious
6
 no serious 


inconsistency 
no serious 
indirectness 


No serious none 31/40  
(77.5%) 


36/40  
(90%) 


RR 0.86 (0.71 
to 1.05) 


126 fewer per 1000 
(from 261 fewer to 45 


more) 


MODERATE IMPORTANT 


Adherence to medication – Regimen 1: PPI/AMO/QUI (10 days, double-dose); Regimen 2: PPI/AMO/QUI (7 days); (assessed with: )  


1
5
 randomised 


trials
5
 


serious
6
 no serious 


inconsistency 
no serious 
indirectness 


No serious none 36/40  
(90%) 


36/40  
(90%) 


RR 1 (0.86 to 
1.16) 


0 fewer per 1000 (from 
126 fewer to 144 more) 


MODERATE IMPORTANT 


Adherence to medication – Regimen 1: PPI/AMO/QUI (10 days); Regimen 2: PPI/AMO/QUI (10 days, double-dose); (assessed with: ) 


1
5
 randomised 


trials
5
 


serious
6
 no serious 


inconsistency 


no serious 


indirectness 


serious
2  


none 33/40  


(82.5%) 


36/40  


(90%) 


RR 1.09 (0.91 


to 1.3) 


81 more per 1000 (from 


81 fewer to 270 more) 


LOW IMPORTANT 


Adherence to medication – Regimen 1: PPI/AMO/QUI (7 days, double-dose); Regimen 2 – PPI/AMO/QUI (10 days, double-dose); (assessed with: ) 


1
5
 randomised 


trials
5
 


serious
6
 no serious 


inconsistency 
no serious 
indirectness 


serious
2
 none 31/40  


(77.5%) 
36/40  
(90%) 


RR 1.16 (0.95 
to 1.41) 


144 more per 1000 (from 
45 fewer to 369 more) 


LOW IMPORTANT 


1 Mantzaris 2005 434 
2 95% CI crosses one MID 435 
3 Cheng 2007 436 
4 No methodology provided for adherence reporting and no blinding in the study 437 
5 Di Caro 2009 438 
6 Randomisation protocol used could potentially lead to bias 439 
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1.3.9 Network meta-analysis for adherence to medication 440 
Number of Studies Risk of bias Inconsistency Indirectness Imprecision Quality 


 


12 RCTs
a
 


 


not serious
1
 serious


2
 not serious


3
 very serious


4
 Very low 


 


 


 
1
 No serious limitations.  


2
 I


2
 was 0% for all comparisons which may indicate that any inconsistency might not be important. There was some inconsistency between direct and indirect estimates in the 


network loop. 
3
 All aspects of PICO conform to review protocol. 


4
 Very wide confidence intervals for effect estimates which are likely due to very small study sizes causing uncertainty of the ranking within the network; many of the ‘links’ in 


network include only 1 trial; limited head-to-head trials.
 


a 
Bago (2009); Cheon (2006b); Chi (2003); Chuah (2012); Georgopoulos (2002); Gisbert (1999); Gisbert 92007); Hu (2011); Koksal (2005); Kuo (2009); Wu (2006); Wu (2011) 


 


[all compared to H2RA/BIS/AMO/CLA]
 


 441 


 442 


1.3.10 Adverse events – loose stools (pairwise comparison) 443 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 
considerations 


Regimen 
1 


Regimen 
2 


Relative 
(95% CI) 


Absolute 


Loose stools – Regimen 1: PPI/AMO/QUI (7 days); Regimen 2: PPI/AMO/QUI (7 days; high-dose); (assessed with: ) 


1 randomised 


trials
1
 


very serious
2
 no serious 


inconsistency 


no serious 


indirectness 


very 


serious
3
 


none 3/62  


(4.8%) 


5/62  


(8.1%) 


RR 0.60 (0.15 


to 2.4) 


32 fewer per 1000 (from 


69 fewer to 113 more) 


VERY 


LOW 


CRITICAL 


Loose stools – Regimen 1: PPI/AMO/NIT (7 days; low-dose); Regimen 2: PPI/AMO/NIT (7 days; high-dose); (assessed with: ) 


1 randomised 
trials


4
 


very serious
2
 no serious 


inconsistency 
no serious 
indirectness 


No serious none 9/118  
(7.6%) 


25/106  
(23.6%) 


RR 0.32 (0.16 
to 0.66) 


160 fewer per 1000 (from 
80 fewer to 198 fewer) 


LOW CRITICAL 


Loose stools – Regimen 1: PPI/BIS/NIT/TET (7 days); Regimen 2: PPI/BIS/NIT/TET (14 days); (assessed with: ) 


1 randomised 
trials


6
 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


very 
serious


3
 


none 1/70  
(1.4%) 


6/70  
(8.6%) 


RR 0.17 (0.02 
to 1.35) 


71 fewer per 1000 (from 
84 fewer to 30 more) 


LOW CRITICAL 
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1 Cheng (2007) 444 
2 No methodology provided for adverse event reporting and no blinding in the study 445 
3 95% CIs cross both MIDs 446 
4 Matsuhisa (2006) 447 
6 Nista (2003) 448 


1.3.11 Network meta-analysis for adverse events (loose stools) 449 
Number of Studies Risk of bias Inconsistency Indirectness Imprecision Quality 


 


14 RCTs
a
 


 


not serious
1
 serious


2
 not serious


3
 very serious


4
 Very low 


 


 


 
1
 No serious limitations.  


2
 I


2 
was 64.7% for PPI/BIS/NIT/TET vs. PPI/BIS/AMO/TET which may indicate considerable level of heterogeneity; I


2
 was 0% for all other comparisons which may indicate that 


any inconsistency might not be important.  
3
 All aspects of PICO conform to review protocol. 


4
 Very wide confidence intervals for effect estimates which are likely due to very small study sizes and rare events causing uncertainty of the ranking within the network; almost 


all of the ‘links’ in network include only 1 trial; limited head-to-head trials.
 


a 
Cheon (2006a); Cheon (2006b); Chi (2003); Chuah (2012); Gisbert (2007); Hu (2011); Koksal (2005); Kuo (2009); Matsumoto (2006); Michopoulos (2000); Nista (2003); Ueki 


(2009); Wu (2006); Wu (2011) 


 


[all compared to H2RA/BIS/AMO/CLA]
 


 450 


 451 


1.3.12 Adverse events – mouth dryness (pairwise comparison) 452 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Regimen 


1 
Regimen 


2 
Relative 
(95% CI) 


Absolute 


Mouth dryness – Regimen 1:  H2RA/BIS/NIT/TET; Regimen 2:  H2RA/BIS/AMO/CLA; (assessed with: ) 


1 randomised 
trials


1
 


serious
2
 no serious 


inconsistency 
no serious 
indirectness 


very 
serious


3
 


none 0/28  
(0%) 


2/28  
(7.1%) 


RR 0.20 (0.01 
to 3.99) 


57 fewer per 1000 (from 71 
fewer to 214 more) 


VERY 
LOW 


CRITICAL 


1 Koksal (2005) 453 
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2 Randomisation protocol used may lead to high risk of bias and lack of blinding was used in the study 454 
3 95% CI crosses both MIDs 455 


 456 


1.3.13 Adverse events – rash (pairwise comparison) 457 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 
considerations 


Regimen 
1 


Regimen 
2 


Relative 
(95% CI) 


Absolute 


Rash – Regimen 1: PPI/BIS/NIT/TET (7 days); Regimen 2: PPI/BIS/NIT/TET (14 days); (assessed with: )  


1 randomised 
trials


1
 


no serious 
risk of bias 


no serious 
inconsistency 


no serious 
indirectness 


very 
serious


2
 


none 0/70  
(0%) 


1/70  
(1.4%) 


RR 0.33 (0.01 
to 8.04) 


10 fewer per 1000 (from 14 
fewer to 101 more) 


LOW CRITICAL 


1 Nista 2003 458 
2 95% CIs cross both MIDs 459 


1.3.14 Network meta-analysis for adverse events (rash) 460 
Number of Studies Risk of bias Inconsistency Indirectness Imprecision Quality 


 


13 RCTs
a
 


 


not serious
1
 not serious


2
 not serious


3
 very serious


4
 Low 


 


 


 
1
 No serious limitations.  


2
 I


2 
was 33.5% for PPI/AMO/QUI vs PPI/AMO/NIT which may indicate low levels of heterogeneity; I


2
 was 0% for all other comparisons which may indicate that any inconsistency 


might not be important.  
3
 All aspects of PICO conform to review protocol. 


4
 Very wide confidence intervals for effect estimates which are likely due to very small study sizes causing uncertainty of the ranking within the network; all of the ‘links’ in 


network include only 1 trial; limited head-to-head trials.
 


a 
Chuah (2012a); Chuah (2102b);  Gisbert (2007); Hu (2011); Koksal (2005); Kuo (2009); Kuo (2013); Matsumoto (2006); Nista (2003) Ueki (2009); Wu (2006); Wu (2011); 


Michopoulos (2000) 


 


[all compared to H2RA/BIS/AMO/CLA]
 


 461 
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 462 


1.3.15 Recurrence (pairwise comparison) 463 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 
considerations 


Regimen 
1 


Regimen 
2 


Relative 
(95% 
CI) 


Absolute 


Recurrence – Regimen 1:  


1 randomised 
trials


1
 


no serious risk of 
bias 


no serious 
inconsistency 


no serious 
indirectness 


serious
2
 none 0/36  


(0%) 
0/45  
(0%) 


- - MODERATE IMPORTANT 


1 Mantzaris (2005) 464 
2 Zero event rate, precision not assessable. 465 


 466 


1.4 Full GRADE profile (review question 6) 467 


Review question 6: 468 


What is the effectiveness of laparoscopic fundoplication compared to medical management in patients with GORD? 469 


1.4.1 Health related QOL. SF-36 General (higher score denotes better outcome) 1 year follow-up 470 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% 
CI) 


Absolute 


Health related QOL (follow-up median 1 years; measured with: SF-36 general; Better indicated by higher values)  


1
1
 randomised 


trials 
serious


2,4
 no serious 


inconsistency 
no serious 
indirectness 


serious
3
 none 52 52 - MD 9 higher (0.19 lower to 


18.19 higher) 
Favours lap fundoplication 


LOW CRITICAL 


1 Anvari 2006 and Goeree 2011 (one study with two reports) 471 
2 Lack of blinding of intervention - although impractical in this instance 472 
3 Less than 400 patients in continuous outcome 473 
4 Groups may have different prognostic factors at baseline 474 
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1.4.2 Health related QOL. REFLUX score (higher score denotes better outcome) 1 year follow-up 475 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 


(95% 
CI) 


Absolute 


Health related QOL (follow-up median 1 years; measured with: REFLUX score; Better indicated by higher values) 


1
1
 randomised 


trials 
serious


2
 no serious 


inconsistency 
no serious 
indirectness 


serious
3
 none 178 179 - MD 11.2 higher (6.89 to 


15.51 higher) 


Favours lap fundoplication 


LOW CRITICAL 


1 Grant 2008 & 2012 REFLUX 476 
2 Lack of blinding of intervention - although impractical in this instance 477 
3 Less than 400 patients in continuous outcome 478 


1.4.3 Health related QOL. GERSS score (lower score denotes better outcome) 1 year follow-up 479 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% 


CI) 


Absolute 


Health related QOL (follow-up median 1 years; measured with: GERSS score; Better indicated by lower values) 


1
1
 randomised 


trials 
serious


2,4
 no serious 


inconsistency 
no serious 
indirectness 


serious
3
 none 52 52 - MD 5.3 lower (8.75 to 1.85 


lower) 
Favours lap fundoplication 


LOW CRITICAL 


1 Anvari 2006 and Goeree 2011 480 
2 Lack of blinding of intervention - although impractical in this instance 481 
3 Less than 400 patients in continuous outcome 482 
4 Groups may have different prognostic factors at baseline 483 


1.4.4 All Health related QOL. GI wellbeing / REFLUX / GERSS score (higher score denotes better outcome) 1 year follow-up 484 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% 
CI) 


Absolute 


Health related QOL (follow-up median 1 years; measured with: GI wellbeing / REFLUX / GERSS score; Better indicated by higher values) 


3
1,4,5


 randomised 


trials 


serious
2
 serious


3
 no serious 


indirectness 


No serious none 339 339 - MD 0.45 higher (0.30 to 0.60 


higher) 
Favours lap fundoplication 


LOW CRITICAL 


1 Anvari 2006 and Goeree 2011 485 
2 Lack of blinding of intervention - although impractical in this instance 486 
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3 Studies using different scales pooled 487 
4 Grant 2008 & 2012 REFLUX 488 
5 Mahon 2005 489 
 490 


1.4.5 Health related QOL QOLRAD score (higher score denotes better outcome) 5 years FU 491 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 


(95% 
CI) 


Absolute 


Health related QOL (follow-up median 5 years; measured with: REFLUX score; Better indicated by higher values) 


1
1
 randomised 


trials 
Serious


2
 serious 


inconsistency
3 


no serious 
indirectness 


serious
3
 none 288 266 - MD 0.37 higher (0.24 to 0.5 


higher) 
Favours lap fundoplication 


LOW CRITICAL 


1 Galmiche 2011 LOTUS 492 
2 Lack of blinding of intervention - although impractical in this instance 493 
3 Studies using different scales pooled 494 
 495 


1.4.6 Health related QOL REFLUX score 5 years follow-up 496 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% 
CI) 


Absolute 


Health related QOL (follow-up median 5 years; measured with: REFLUX score; Better indicated by higher values) 


1
2
 randomised 


trials 
Serious


1
 no serious 


inconsistency 
no serious 
indirectness 


serious
3
 none 178 179 - MD 6.4 higher (1.6 to 11.2 


higher) 


Favours lap fundoplication 


LOW CRITICAL 


1 Lack of blinding of intervention - although impractical in this instance 497 
2 Grant 2008 & 2012 REFLUX 498 
3 less than 400 patients in continuous outcome 499 


1.4.7 Health related QOL EQ-5D score 1 year follow-up 500 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 


(95% 
CI) 


Absolute 


Health related QOL (follow-up median 1 years; measured with: EQ-5D score; Better indicated by higher values) 
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2
1,4


 randomised 


trials 


serious
2
 no serious 


inconsistency 


no serious 


indirectness 


No serious none 230 231 - MD 2.16 higher (2.34 lower to 


6.65 higher) 
Favours lap fundoplication 


Moderate CRITICAL 


1 Anvari 2006 and Goeree 2011 501 
2 Lack of blinding of intervention - although impractical in this instance 502 
4 Grant 2008 & 2012 REFLUX 503 


1.4.8 Health related QOL EQ-5D score 5 years follow-up 504 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% 
CI) 


Absolute 


Health related QOL (follow-up median 5 years; measured with: EQ-5D score; Better indicated by higher values) 


1
2
 randomised 


trials 
Serious


1
 no serious 


inconsistency 
no serious 
indirectness 


Serious
3
 none 178 179 - MD 0.047 higher (0.01 lower to 


0.11 higher) 
Favours lap fundoplication 


LOW CRITICAL 


1 Lack of blinding of intervention - although impractical in this instance 505 
2 Grant 2008 & 2012 REFLUX 506 
3 Less than 400 patients in continuous outcome 507 


1.4.9 Health related QOL. SF-36 score 5 years follow-up 508 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% 
CI) 


Absolute 


Health related QOL (follow-up median 5 years; measured with: SF-36; Better indicated by lower values) 


1
2
 randomised 


trials 
Serious


1
 no serious 


inconsistency 
no serious 
indirectness 


very 
serious


3
 


none 178 179 - MD 2.76 higher (0.21 to 
5.31 higher) 


Favours PPIs 


LOW CRITICAL 


1 Lack of blinding of intervention - although impractical in this instance 509 
2 Grant 2008 & 2012 REFLUX 510 
3 Less than 400 patients in continuous outcome 511 


1.4.10 Health related QOL. Visual Analogue Scale score1 year follow-up 512 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% 
CI) 


Absolute 
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Health related QOL (follow-up median 1 years; measured with: Visual Analogue Scale; Better indicated by higher values) 


2
1,4


 randomised 
trials 


serious
2,5


 no serious 
inconsistency 


no serious 
indirectness 


No serious none 230 231 - MD 2.67 higher (0.56 lower to 
5.89 higher) 


Favours lap fundoplication 


Moderate CRITICAL 


1 Anvari 2006 and Goeree 2011 513 
2 Lack of blinding of intervention - although impractical in this instance 514 
4 Grant 2008 & 2012 REFLUX 515 
5 Groups may have different prognostic factors at baseline 516 


1.4.11 Symptom Control. Proportion of patients in remission 5 years follow-up 517 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% CI) 


Absolute 


Symptom control (follow-up median 5 years; assessed with: Patients symptom free with no medication.  


1
1
 randomised 


trials 
serious


2,3
 no serious 


inconsistency 
no serious 
indirectness 


No serious none 245/288  
(85.1%) 


245/266  
(92.1%) 


RR 0.92 (0.87 to 0.98) 
(favours PPI medication 


group) 


8 fewer per 1000 
(from 2 fewer to 13 


fewer) 


Moderate CRITICAL 


  
  


1 Galmiche 2011 LOTUS 518 
2 Lack of blinding of intervention - although impractical in this instance 519 
3 Incomplete / inconsistent follow up of patients for certain outcomes without ITT analysis 520 


1.4.12 Symptom Control. Patients with acid reflux 5 years follow-up (Dichotomous outcome) 521 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% CI) 


Absolute 


Symptom control (follow-up median 5 years; assessed with: Acid regurgitation)  


1
1
 randomised 


trials 
serious


2
 no serious 


inconsistency 
no serious 
indirectness 


No serious none 6/288  
(2.1%) 


35/266  
(13.2%) 


RR 0.16 (0.07 to 0.37) 
(favours lap fundoplication  


group) 


84 fewer per 1000 
(from 63 fewer to 93 


fewer) 


Moderate IMPORTANT 


  
  


1 Galmiche 2011 LOTUS 522 
2 Lack of blinding of intervention - although impractical in this instance 523 


1.4.13 Mortality. Overall mortality at 1 year follow-up 524 


Quality assessment No of patients Effect 
Quality Importance 


No of studies Design Risk of bias Inconsistency Indirectness Imprecision Other considerations Lap fundoplication PPI Relative Absolute 
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(95% CI) 


Mortality (follow-up median 1 years; assessed with: Absolute mortality) 


1
1
 randomised trials serious


2,3
 no serious inconsistency no serious indirectness serious


4
 none 0/52  


(0%) 
0/52  
(0%) 


- - LOW CRITICAL 


  
 


- 


1 Anvari 2006 and Goeree 2011 525 
2 Lack of blinding of intervention - although impractical in this instance 526 
3 Groups may have different prognostic factors at baseline 527 
4 Zero event - unable to calculate relative risk, high uncertainty of the effect estimate. 528 


1.4.14 Serious adverse event: Any serious event reported (either bleeding, perforation, pneumothorax, or dysphagia) at 1 year 529 


follow-up 530 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% CI) 


Absolute 


Serious adverse event (any of the following events reported)(bleeding, perforation, pneumothorax, dysphagia) (follow-up mean 1 years; assessed with) 


3
1,3,4


 randomised 
trials 


serious
2,5


 no serious 
inconsistency 


no serious 
indirectness 


serious
6
 none 15/337  


(4.5%) 
0/338  
(0%) 


_ - LOW IMPORTANT 


  
  


1 Anvari 2006 and Goeree 2011 531 
2 Lack of blinding of intervention - although impractical in this instance 532 
3 Grant 2008 & 2012 REFLUX 533 
4 Mahon 2005 534 
5 Differential drop out and no ITT analysis 535 
6 Zero event in one arm - unable to calculate relative risk, high uncertainty of the effect estimate 536 


1.4.15 Acid reflux – 24hr monitoring. % time <4pH 1 year follow-up 537 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Lap 


fundoplication 
PPI 


Relative 
(95% 
CI) 


Absolute 


pH monitoring % time <4 1 year FU (follow-up median 1 years; Better indicated by higher values)  


1
1
 randomised 


trials 
serious


2
 no serious 


inconsistency 
no serious 
indirectness 


serious
3
 none 52 52 - MD 3.63 higher (1.15 to 


6.12 higher) 
Favours lap fundoplication 


LOW CRITICAL 


1 Anvari 2006 and Goeree 2011 538 
2 Lack of blinding of intervention - although impractical in this instance 539 
3 Less than 400 patients in continuous outcome 540 
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 541 


1.5 Full GRADE profiles (review question 8) 542 


Review question 8: 543 


Should surveillance be used for patients with Barrett’s oesophagus to detect progression to cancer, and improve survival?  544 


1.5.1 Cancer incidence 545 


1.5.1.1 Cohort studies – all studies 546 
1 Patients in formal arm had only 1 year follow up 547 


2 Fitzgerald (2001) 548 
3 Gladman (2006) 549 
5 Patients selected for surveillance based on age and fitness to undergo surgery 550 
6 Control arm of trial was informal surveillance rather than no surveillance  551 
7 Patients with a mixture of levels of dysplasia were included 552 
8 Protocol excluded studies with n<100 patients 553 
9 Macdonald (2000) 554 


1.5.1.2 Case series - all studies 555 


Quality assessment No of patients Effect 


Quality Importance 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 
considerations 


Surveillance 
case series 


Control 
Relative 


(95% 


CI) 


Absolute 


cancer incidence per patient year - overall (follow-up mean 6550 patient-years) 


20
4,16,17,18,20,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39


 observational 
studies


7
 


no 
serious 


risk of 
bias 


serious
12


 serious
3
 not 


assessable 
none Range from 


101 to 16365 


 


- - Incidence range 


from 0.00 to 


2.03% (per 


VERY 
LOW 


CRITICAL 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Surveillance 


No 
surveillance 


Relative 
(95% 
CI) 


Absolute 


Cancer incidence - Cohort studies (follow-up mean 4.9 years; measured with: Incidence per patient year follow up; Better indicated by lower values)  


3
2,3,9


 observational 
studies 


serious
5
 serious


1,6
 serious


7
 not 


assessable 
serious


8
 Range from 108 


to 195 
- - Incidence range from 0.37 to 


1.85% (per patient year) 
VERY 
LOW 


CRITICAL 
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patient year) 


For table notes please see end of document 556 


1.5.1.3 Subgroup analysis by degree of dysplasia at baseline 557 


Quality assessment No of patients Effect 


Quality Importance 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 


considerations 


Surveillance 


case series 
Control 


Relative 
(95% 
CI) 


Absolute 


cancer incidence per patient year - No HGD (follow-up mean 13465 patient-years) 


6
28,29,31,34,40,41


 observational 
studies


7
 


no serious 
risk of bias 


serious
12


 no serious 
indirectness 


not 
assessable 


none  
Range from 102 


to 16365 


- - Incidence range 
from 0.36 to 


0.65%  
(per patient year) 


VERY 
LOW 


CRITICAL 


cancer incidence per patient year - No LGD or HGD (follow-up mean 3817 patient-years) 


2
4,38


 observational 
studies


7
 


no serious 
risk of bias 


serious
12


 no serious 
indirectness 


not 
assessable 


none Range from 248 
to 1204 


- - Incidence range 
from 0.27 to 


0.51% 
(per patient year) 


VERY 
LOW 


CRITICAL 


cancer incidence per patient year - Mixed (follow-up mean 2764 patient-years) 


14
16,17,18,20,25,26,27,30,32,33,35,36,37,39


 observational 
studies


7
 


no serious 
risk of bias 


serious
42


 no serious 
indirectness 


not 
assessable 


none Range from 101 
to 1099 


- - Incidence range 
from 0.00 to 


2.03% 


(per patient year) 


VERY 
LOW 


CRITICAL 


For table notes please see end of document 558 


1.5.1.4 Case series – all studies - alternative analysis (studies with ≤5% HDG patients grouped as no HGD) 559 


Quality assessment No of patients Effect 


Quality Importance 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 
considerations 


Surveillance 
case series 


Control 


Relative 


(95% 
CI) 


Absolute 


Cancer incidence per patient year <5% HGD grouped as no HGD - overall (follow-up mean 6550 patient-years) 


20
4,16,17,18,20,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39


 observational 


studies
7
 


no 


serious 
risk of 
bias 


serious
12


 serious
3
 not 


assessable 


none Range from 


101 to 16365 
 


- - Incidence 


range from 
0.00 to 2.03% 


(per patient 
year) 


VERY 


LOW 


CRITICAL 


For table notes please see end of document 560 
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1.5.1.5 Case series – subgroup analysis by degree of dysplasia at baseline - alternative analysis (studies with ≤5% HDG patients grouped as 561 
no HGD) 562 


Quality assessment No of patients Effect 


Quality Importance 


No of studies Design Risk of bias Inconsistency Indirectness Imprecision 
Other 


considerations 


Surveillance 


case series 
Control 


Relative 
(95% 
CI) 


Absolute 


Cancer incidence per patient year <5% HGD grouped as no HGD - No HGD (follow-up mean 10249 patient-years) 


10
25,26,28,29,31,32,34,35,36,39


 observational 
studies


7
 


serious
46


 serious
12


 no serious 
indirectness 


not 
assessable 


none Range from 102 
to 16365 


- - Incidence range 
from 0.00 to 2.03% 
(per patient year) 


VERY 
LOW 


CRITICAL 


Cancer incidence per patient year <5% HGD grouped as no HGD - No LGD or HGD (follow-up mean 3817 patient-years) 


2
4,38


 observational 
studies


7
 


no serious 
risk of bias 


serious
12


 no serious 
indirectness 


not 
assessable 


none Range from 248 
to 1204 


- - Incidence range 
from 0.27 to 0.51% 
(per patient year) 


VERY 
LOW 


CRITICAL 


Cancer incidence per patient year <5% HGD grouped as no HGD - Mixed (follow-up mean 2211 patient-years) 


7
16,17,20,27,30,33,37


 observational 
studies


7
 


no serious 
risk of bias 


serious
42


 no serious 
indirectness 


not 
assessable 


none Range from 101 
to 1099 


- - Incidence range 
from 0.00 to 0.37% 
(per patient year) 


VERY 
LOW 


CRITICAL 


For table notes please see end of document 563 


1.5.2 HGD incidence  564 


1.5.2.1 Cohort studies – all studies 565 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Surveillance 


No 
surveillance 


Relative 


(95% 
CI) 


Absolute 


HGD incidence - Cohort studies (follow-up mean 4.9 years; measured with: Incidence per patient year follow up; Better indicated by lower values)  


2
2,3


 observational 
studies 


serious
5
 serious


1,6
 serious


7
 not 


assessable 
serious


8
 Range from 108 to 


195 
- - Incidence range from 


0.19 to 0.27% 


(per patient year) 


VERY 
LOW 


CRITICAL 


1 Patients in formal arm had only 1 year follow up 566 
2 Fitzgerald (2001) 567 
3 Gladman (2006) 568 
5 Patients selected for surveillance based on age and fitness to undergo surgery 569 
6 Control arm of trial was informal surveillance rather than no surveillance  570 
7 Patients with a mixture of levels of dysplasia were included 571 
8 Protocol excluded studies with n<100 patients 572 
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1.5.2.2 Case series – all studies 573 


Quality assessment No of patients Effect 


Quality Importance 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 
considerations 


Surveillance 
case series 


Control 


Relative 


(95% 
CI) 


Absolute 


HGD incidence per patient year - overall (follow-up mean 7396 patient-years) 


17
4,16,20,25,26,28,29,31,32,34,35,36,37,38,39,40,43


 observational 


studies
7
 


no serious 


risk of bias 


serious
3
 serious


44
 not 


assessable 


none Range from 102 


to 16365 


- - Incidence range 


from 0.05 to 
1.67% 


(per patient 
year) 


VERY 


LOW 


CRITICAL 


For table notes please see end of document 574 


1.5.2.3 Subgroup analysis by degree of dysplasia at baseline 575 


Quality assessment No of patients Effect 


Quality Importance 


No of studies Design Risk of bias Inconsistency Indirectness Imprecision 
Other 


considerations 


Surveillance 


case series 
Control 


Relative 
(95% 
CI) 


Absolute 


HGD incidence per patient year - No HGD (follow-up mean 1272 patient-years;) 


6
28,29,31,34,40,43


 observational 
studies


7
 


no serious 
risk of bias 


serious
3
 serious


44
 not 


assessable 
none Range from 102 to 


713 
- - Incidence range 


from 0.21 to 1.03% 
(per patient year) 


VERY 
LOW 


CRITICAL 


HGD incidence per patient year - No LGD or HGD (follow-up mean 3817 patient-years;) 


2
4,38


 observational 
studies


7
 


no serious 
risk of bias 


no serious 
inconsistency 


serious
45


 not 
assessable 


none Range from 248 to 
1204 


- - Incidence range 
from 0.41 to 0.48% 
(per patient year) 


VERY 
LOW 


CRITICAL 


HGD incidence per patient year - Mixed (follow-up mean 3865 patient-years) 


9
16,20,25,26,32,35,36,37,39


 observational 
studies


7
 


no serious 
risk of bias 


no serious 
inconsistency 


serious
42


 not 
assessable 


none Range from 121 to 
1099 


- - Incidence range 
from 0.05 to 1.67% 
(per patient year) 


VERY 
LOW 


CRITICAL 


For table notes please see end of document 576 


1.5.2.4 Case series – all studies - alternative analysis (studies with ≤5% HDG patients grouped as no HGD) 577 


Quality assessment No of patients Effect 


Quality Importance 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 
considerations 


Surveillance 
case series 


Control 
Relative 


(95% 
CI) 


Absolute 
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HGD incidence per patient year <5% HGD grouped as no HGD - overall (follow-up mean 7396 patient-years) 


17
4,16,20,25,26,28,29,31,32,34,35,36,37,38,39,40,43


 observational 
studies


7
 


no serious 
risk of bias 


serious
3
 serious


44
 not 


assessable 
none Range from 102 


to 16365 
- - Incidence range 


from 0.05 to 
1.67% 


(per patient 


year) 


VERY 
LOW 


CRITICAL 


For table notes please see end of document 578 


1.5.2.5 Case series - subgroup analysis by degree of dysplasia at baseline - alternative analysis (studies with ≤5% HDG patients grouped as 579 
no HGD) 580 


Quality assessment No of patients Effect 


Quality Importance 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision 


Other 
considerations 


Surveillance 
case series 


Control 
Relative 


(95% 
CI) 


Absolute 


HGD incidence per patient year <5% HGD grouped as no HGD - No HGD (follow-up mean 8802 patient-years;) 


12
25,26,28,29,31,32,34,35,36,39,40,43


 observational 
studies


7
 


no serious 
risk of bias 


serious
3
 serious


44
 not 


assessable 
none Range from 102 


to 16365 
- - Incidence range 


from 0.21 to 
1.67% 


(per patient year) 


VERY 
LOW 


CRITICAL 


HGD incidence per patient year <5% HGD grouped as no HGD - No LGD or HGD (follow-up mean 3817 patient-years) 


2
4,38


 observational 
studies


7
 


no serious 
risk of bias 


no serious 
inconsistency 


serious
45


 not 
assessable 


none Range from 248 
to 1204 


- - Incidence  range 
from 0.41 to 


0.48% 
(per patient year) 


VERY 
LOW 


CRITICAL 


HGD incidence per patient year <5% HGD grouped as no HGD - Mixed (follow-up mean 4158 patient-years) 


3
16,20,37


 observational 
studies


7
 


no serious 
risk of bias 


no serious 
inconsistency 


serious
42


 not 
assessable 


none Range from 123 
to 1099 


- - Incidence range 
from 0.40 to 


0.56% 


(per patient year) 


VERY 
LOW 


CRITICAL 


For table notes please see end of document 581 


1.5.3 Oesophageal Cancer related Mortality 582 


1.5.3.1 Cohort studies - all studies 583 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Surveillance 


No 
surveillance 


Relative 
(95% CI) 


Absolute 
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Mortality - Mixed (follow-up mean 4.9 years; assessed with: Oesophageal cancer related mortality) 


3
2,3,4


 observational 
studies 


serious
5
 no serious 


inconsistency 
no serious 
indirectness 


serious 
imprecision


11 
none 4/446  


(0.9%) 
1/362  
(0.3%) 


OR 5.68 
(0.59 to 55.1) 


13 more per 1000 
(from 1 fewer to 130 


more) 


VERY 
LOW 


CRITICAL 


  
  


1 Patients in formal arm had only 1 year follow up 584 
2 Fitzgerald (2001) 585 
3 Gladman (2006) 586 
4 Macdonald (2000) 587 
5 Patients selected for surveillance based on age and fitness to undergo surgery 588 


1.5.3.1.1 Forest plot Surveillance Vs No surveillance, outcome: Mortality 589 


 590 


 591 


 592 


1.5.3.2 Case control study 593 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Cases in 


surveillance 
Controls in 
surveillance 


Relative 
(95% CI) 


Absolute 


Mortality: Case control study - (follow-up: 14 years; assessed with: Oesophageal cancer related mortality): adjusted for dysplasia status 


1
10 


observational study 
(case control) 


No 
serious 


no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


13 
none 21/38 (55.3%) 61/101 


(60.4%) 


Adj OR 0.99 
(0.36 to 2.75) 


NR VERY 
LOW 


CRITICAL 
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Mortality: Case control study - (follow-up: 14 years; assessed with: Oesophageal cancer related mortality): adjusted for dysplasia status and length of BO  


1
10


 observational study 
(case control) 


No 
serious 


no serious 
inconsistency 


no serious 
indirectness 


serious 
imprecision


13
 


none 21/38 (55.3%) 61/101 (60.4%) Adj OR 1.14 
(0.39 to 3.32) 


NR VERY 
LOW 


CRITICAL 


 594 


 595 


1.5.3.3 Case series – all studies 596 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design Risk of bias Inconsistency Indirectness Imprecision 


Other 
considerations 


Surveillance case 
series 


Control 
Relative 


(95% 
CI) 


Absolute 


Mortality (follow-up 3.8 to 7.3 years; assessed with: Oesophageal cancer related mortality) 


5
4,15,16,17,18


 observational 
studies


7
 


no serious risk of 
bias 


no serious 
inconsistency 


serious
12


 not 
assessable 


none 0/248 (0%)
4 


0/705 (0%)
15 


1/1099 (0.009%)
16 


1/136 (0.74%)
17 


2/212 (0.94%)
18 


- - - VERY 
LOW 


IMPORTANT 


For table notes please see end of document 597 


1.5.4 Quality of life 598 


1.5.4.1 Case series – all studies 599 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 


bias 


Inconsisten


cy 
Indirectness Imprecision 


Other 


considerations 


Surveillance 


case series 
Control Absolute 


Quality of life Hospital anxiety and depression (HAD) Anxiety (0 to 21 lower scores better) (measured with: HAD anxiety scale; Better indicated by lower values)  


2
5,6


 observational 
studies


7
 


no serious 
risk of bias 


serious
8
 serious


9
 not 


assessable 
none 151 and 192 - Scores: 5.3 and 6.1 VERY 


LOW 
IMPORTANT 


Quality of life Hospital anxiety and depression (HAD) depression (0 to 21 lower scores better) (measured with: HAD depression scale; Better indicated by lower values)  


2
5,6


 observational 
studies


7
 


no serious 
risk of bias 


serious
12


 serious
9
 not 


assessable 
none 151 and 192 - Scores: 2.4 and 4.0 VERY 


LOW 
IMPORTANT 


Quality of life Trust in Physician score (TIPS) (11 to 55 points higher score better) (measured with: TIPS score; Better indicated by higher values) 


1
5
 observational 


studies
7
 


no serious 
risk of bias 


serious
12


 no serious 
indirectness 


not 
assessable 


none 151 - Median score 44 points, range 27 to 55 points 
 


VERY 
LOW 


IMPORTANT 


Quality of life - QOLRAD (measured with: Patient self reported scale; 0 to 7 points Better indicated by higher values) 


1
14


 observational no serious no serious no serious not none 15 - Mean score 6.8 points  VERY IMPORTANT 
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studies
7
 risk of bias inconsistency indirectness assessable LOW 


Preference for treatment of HGD Surveillance / oesophagectomy / PDT
21


 (measured with: % choosing each scenario) 


1
22


 observational 
studies


7
 


no serious 
risk of bias 


serious
23


 no serious 
indirectness 


not 
assessable 


none 20 - Significantly more patients chose Surveillance 70% 
(14/20) , than oesophagectomy 15% (3/20) , and PDT 
15% (3/20) (p=0.0024) two tailed Chi-square 


VERY 
LOW 


IMPORTANT 


Satisfaction score on 7 point likert scale
24


 (measured with  0 to 7 points likert scale - higher scores better; Better indicated by higher values)  


1
20


 observational 
studies


7
 


no serious 
risk of bias 


no serious 
inconsistency 


serious
12


 not 
assessable 


none 123 - 88% of 102 patients who returned questionnaires were 
very satisfied (6+ on 0 to 6 scale) with their care 


VERY 
LOW 


IMPORTANT 


Quality of life – SF-36  (measured with: SF-36 domains 0 to 100 points Better indicated by higher values)  


1
5
 observational 


studies
7
 


no serious 
risk of bias 


serious
12


 no serious 
indirectness 


not 
assessable 


none 151 - Pain 57.2 points, General perception of health 53.9 
points, mental health 72.4 points, physical functioning 
57.0 points, role limitations emotional 63.0, role 
limitations physical 50.9, social functioning 88.1, energy 
53.1. All SF-36 domains were significantly lower in the 


BO surveillance patients than in an age, sex, and socio-
economic adjusted general population cohort except for 
mental health 


VERY 
LOW 


IMPORTANT 


For table notes please see end of document 600 


1.5.5 Adverse events  601 


1.5.5.1 Case series – all studies 602 


Quality assessment No of patients Effect 


Quality Importance 
No of 


studies 
Design 


Risk of 
bias 


Inconsistency Indirectness Imprecision 
Other 


considerations 
Surveillance case series Control 


Relative 
(95% 
CI) 


Absolute 


Adverse events (follow-up 3.8 to 7.3; assessed with: Serious adverse event as defined in protocol) 


3
15,17,20


 observational 
studies


7
 


no serious 
risk of bias 


no serious 
inconsistency 


serious
3
 not 


assessable 
none 5/705 (0.5%)


15 


0/136 (0%)
17 


0/123 (0%)
20 


- - - VERY 
LOW 


CRITICAL 


Bleeding attributed to concomitant oesophageal 
stricture dilation (2 patients); cardiac dysrhythmias (2 


patients); and one respiratory arrest 


- 


For table notes please see end of document 603 


1.5.6 Table notes 604 
1 Control arm of trial was informal surveillance rather than no surveillance 605 
2 Patients in formal arm had only 1 year follow up 606 
3 Patients with a mixture of levels of dysplasia were included 607 
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4 Wong (2010) 608 
5 Cooper (2009) 609 
6 Kruijshaar (2006) 610 
7 Case series 611 
8 High lost to follow up 612 
9 All SF-36 domains were significantly lower in the BO surveillance patients than in an age, sex, and socio-economic adjusted general population cohort except for mental 613 
health 614 
10 Chorley (2013) 615 
11 GDG unable to define MIDs, very low event rate, high uncertainty of the precision. 616 
12 Patients selected for surveillance based on age and fitness to undergo surgery 617 
13 No model diagnostics for the regression model, high uncertainty on precision. 618 
14 Fisher (2002) 619 
15 Levine (2000) 620 
16 Schnell (2001) 621 
17 Streitz (1998) 622 
18 Switzer-Taylor (2008) 623 
20 Schoenfeld (1998) 624 
22 Hur (2005) 625 
23 Patients instructed to imagine scenario where they had dysplasia. Profile of safety and efficacy of treatment options presented is questionable. 626 
25 Abela (2008) 627 
26 Ajumobi (2010) 628 
27 Bani-Hani (2000) 629 
28 Conio (2003) 630 
29 de Jonge (2010) 631 
30 Drewitz (1997) 632 
31 Ferraris (1997) 633 
32 Hillman (2003) 634 
33 Horwhat (2007) 635 
34 Katz (1998) 636 
35 O’Connor (1999) 637 
36 Olithselvan (2007) 638 
37 Ramus (2009) 639 
38 Wani (2011) 640 
39 Weston (2004) 641 
40 Murphy (2005) 642 
41 Nilsson (2000) 643 
42 Recall period varied during the study 644 
43 Sikkema (2011) 645 
44 Circumferential quad biopsy not used in all patients 646 
45 Not all patients were on PPIs for acid suppression a proportion on H2RAs 647 
46 Follow up was initially retrospective, and later prospective 648 


 649 
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Appendix G: Excluded studies 1 


G.1 Question 1 2 


 3 


Excluded studies Reason for exclusion 


Altman KW, Prufer N, Vaezi MF (2011) The challenge of protocols for 
reflux disease: a review and development of a critical pathway. [Review]. 


Otolaryngology - Head & Neck Surgery 145: 7-14. 


Narrative review 


Andrew PJ, Dixon RA, Iya D et al. (1995) Upper gastrointestinal 
endoscopy in an urban hospital in northern Nigeria: association of 


presenting features with endoscopic findings. Tropical Doctor 25: 9-11. 


Patients already had 
alarm symptoms before 
endoscopy (covered by 


CG27 update) 


Andriulli A, Grossi E, Buscema M et al. (2007) Artificial neural networks 
can classify uninvestigated patients with dyspepsia. [Review] [9 refs]. 


European Journal of Gastroenterology & Hepatology 19: 1055-8. 


Not relevant – classifying 
functional or organic 
dyspepsia, not about who 


should have endoscopy. 


Christie J, Shepherd NA, Codling BW et al. (1997) Gastric cancer below 
the age of 55: implications for screening patients with uncomplicated 


dyspepsia. Gut 41: 513-7. 


Covered by CG27 update 


Colin-Jones DG (1987) When should endoscopy (or radiology) be used in 
dyspepsia and peptic ulcer disease?. [Review] [17 refs]. Alimentary 


Pharmacology & Therapeutics 1: Suppl-555S. 


Not a primary study 


Cooper GS, Yuan Z, Chak A et al. (2002) Association of prediagnosis 
endoscopy with stage and survival in adenocarcinoma of the esophagus 


and gastric cardia. Cancer 95: 32-8. 


Covered by CG27 update 


Cooper GS, Kou TD, Chak A (2009) Receipt of previous diagnoses and 
endoscopy and outcome from esophageal adenocarcinoma: a population-
based study with temporal trends. American Journal of Gastroenterology 


104: 1356-62. 


Covered by CG27 update 


DeVault KR (2006) Can endoscopy tell us anything about GERD in the 
absence of esophagitis or Barrett's esophagus? Gastrointestinal 


Endoscopy 63: 32-4. 


Not a primary study 


Duggan AE (2007) The management of upper gastrointestinal symptoms: 
is endoscopy indicated? Medical Journal of Australia 186: 166-7. 


Not a primary study 


Edenholm M, Gustavsson R, Jansson O et al. (1985) Endoscopic findings 
in patients with ulcer-like dyspepsia. Scandinavian Journal of 


Gastroenterology - Supplement 109: 163-7. 


Not relevant – about 
prevalence of different 
dyspepsia based on 


endoscoping findings 


Fielding JWL (1984) Non-radiological screening in gastric cancer. Clinics 
in Oncology 3: 259-71. 


Not a primary study 


Ford AC, Moayyedi P (2008) Current guidelines for dyspepsia 
management. [Review] [48 refs]. Digestive Diseases 26: 225-30. 


Not a primary study 


Ford AC, Moayyedi P, Jarbol DE et al. (2008) Meta-analysis: Helicobacter 
pylori'test and treat' compared with empirical acid suppression for 
managing dyspepsia. Alimentary Pharmacology & Therapeutics 28: 534-


44. 


Not relevant – H.pylori 
test and treat not in the 


scope 


Ford AC, Moayyedi P (2009) Should we step-up or step-down in the 
treatment of new-onset dyspepsia in primary care?. [Review] [41 refs]. 


Not a primary study 
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Excluded studies Reason for exclusion 


Polskie Archiwum Medycyny Wewnetrznej 119: 391-6. 


Ford AC, Moayyedi P (2009) Managing dyspepsia. [Review] [54 refs]. 
Current Gastroenterology Reports 11: 288-94. 


Not a primary study 


Fransen GA, Janssen MJ, Muris JW et al. (2004) Meta-analysis: the 
diagnostic value of alarm symptoms for upper gastrointestinal malignancy. 


Alimentary Pharmacology & Therapeutics 20: 1045-52. 


Covered by CG27 update 


Gerson LB, Triadafilopoulos G (2002) Screening for esophageal 
adenocarcinoma: an evidence-based approach. American Journal of 


Medicine 113: 499-505. 


Not a primary study 


Gillen D, McColl KE (1999) Does concern about missing malignancy 
justify endoscopy in uncomplicated dyspepsia in patients aged less than 


55? American Journal of Gastroenterology 94: 2329-30. 


Not a primary study 


Ginzburg L, Greenwald D, Cohen J (2007) Complications of Endoscopy. 
Gastrointestinal Endoscopy Clinics of North America 17: 405-32. 


Unavailable from NICE 
provider including British 


Library 


Guirguis EM (1989) Gastric cancer in primary care: how hard should you 
look? Canadian Family Physician 35: 243-8. 


Covered by CG27 update 


Harrison JD, Steele RJC, Morris DL et al. (2001) Screening for gastric 
cancer: Endoscopic investigation of dyspeptic subjects identified by postal 


questionnaire. GI Cancer 3: 335-42. 


Covered by CG27 update 


Hsu PI, Lai KH, Hsu PN et al. (2007) Helicobacter pylori infection and the 
risk of gastric malignancy. American Journal of Gastroenterology 102: 


725-30. 


Not relevant – prevalence 
of cancer from H.pylori 


population 


Hsu YC, Yang TH, Liou JM et al. (2012) Can clinical features stratify use 
of endoscopy for dyspeptic patients with high background prevalence of 


upper gastrointestinal cancer? Digestive & Liver Disease 44: 218-23. 


Covered by CG27 update 


Kapoor N, Bassi A, Sturgess R et al. (2005) Predictive value of alarm 
features in a rapid access upper gastrointestinal cancer service. Gut 54: 


40-5. 


Covered by CG27 update 


Khademi H, Radmard AR, Malekzadeh F et al. (2012) Diagnostic 
accuracy of age and alarm symptoms for upper GI malignancy in patients 
with dyspepsia in a GI clinic: a 7-year cross-sectional study. PLoS ONE 


[Electronic Resource] 7: e39173. 


Covered by CG27 update 


Lagergren J, Ye W, Bergstrom R et al. (2000) Utility of endoscopic 
screening for upper gastrointestinal adenocarcinoma [6]. Journal of the 


American Medical Association 284: 961-2. 


Covered by CG27 update 


Lagergren J (2008) Any role for endoscopy screening or surveillance for 
esophageal adenocarcinoma among persons with GERD? 


Gastrointestinal Endoscopy 68: 856-8. 


Not a primary study 


Lenglinger J, Riegler M, Cosentini E et al. (2012) Review on the annual 
cancer risk of Barrett's esophagus in persons with symptoms of 


gastroesophageal reflux disease. Anticancer Research 32: 5465-74. 


Not relevant – covered by 
question on Barrett’s 


Lichtenstein DR, Cash BD, Davila R et al. (2007) Role of endoscopy in the 


management of GERD. Gastrointestinal Endoscopy 66: 219-24. 


Not a primary study 


Lubbers H, Mahlke R, Lankisch PG et al. (2010) Follow-up endoscopy in 
gastroenterology: when is it helpful?. [Review] [30 refs]. Deutsches 


Arzteblatt International 107: 30-9. 


Non-English 


Mantynen T, Farkkila M, Kunnamo I et al. (2002) The impact of upper GI 
endoscopy referral volume on the diagnosis of gastroesophageal reflux 
disease and its complications: a 1-year cross-sectional study in a referral 


Covered by CG27 update 
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Excluded studies Reason for exclusion 


area with 260,000 inhabitants. American Journal of Gastroenterology 97: 


2524-9. 


Munk EM, Drewes AM, Gorst-Rasmussen A et al. (2007) Risk of 
gastrointestinal cancer in patients with unexplained chest/epigastric pain 
and normal upper endoscopy: a Danish 10-year follow-up study. Digestive 


Diseases & Sciences 52: 1730-7. 


Covered by CG27 update 


Munk EM, Drewes AM, Gorst-Rasmussen A et al. (2007) Risk of peptic 
ulcer, oesophagitis, pancreatitis or gallstone in patients with unexplained 
chest/epigastric pain and normal upper endoscopy: a 10-year Danish 


cohort study. Alimentary Pharmacology & Therapeutics 25: 1203-10. 


Not relevant – patients 
with epigastric/chest pain 
with clear endoscopy, 
then followed up to see 


what would develop. 


Murray IA, Palmer J, Waters C et al. (2012) Predictive value of symptoms 
and demographics in diagnosing malignancy or peptic stricture. World 


Journal of Gastroenterology 18: 4357-62. 


Covered by CG27 update 


 


Numans ME, van der Graaf Y, de Wit NJ et al. (2001) How useful is 
selection based on alarm symptoms in requesting gastroscopy? An 
evaluation of diagnostic determinants for gastro-oesophageal malignancy. 


Scandinavian Journal of Gastroenterology 36: 437-43. 


Covered by CG27 update 


 


Ofman JJ, Rabeneck L (1999) The effectiveness of endoscopy in the 
management of dyspepsia: A qualitative systematic review. American 


Journal of Medicine 106: 335-46. 


Narrative review 


Phull PS, Salmon CA, Park KG et al. (2006) Age threshold for endoscopy 
and risk of missing upper gastrointestinal malignancy--data from the 
Scottish audit of gastric and oesophageal cancer. Alimentary 


Pharmacology & Therapeutics 23: 229-33. 


Covered by CG27 update 


Qureshi NA, Hallissey MT, Fielding JW (2007) Outcome of index upper 
gastrointestinal endoscopy in patients presenting with dysphagia in a 


tertiary care hospital-A 10 years review. BMC Gastroenterology 7: 43. 


Covered by CG27 update 


Ruigomez A, Rodriguez LA, Wallander MA et al. (2007) Endoscopic 
findings in a cohort of newly diagnosed gastroesophageal reflux disease 
patients registered in a UK primary care database. Diseases of the 


Esophagus 20: 504-9. 


Not relevant – endoscopy 
to confirm reflux disease, 
not about who should 


have endoscopy. 


Ruigomez A, Rodriguez LA, Wallander MA et al. (2008) Endoscopic 
findings in a cohort of newly diagnosed gastroesophageal reflux disease 
patients registered in a UK primary care database. Diseases of the 


Esophagus 21: 251-6. 


Duplication of Ruigomez 
(2007) 


Ryan J, Murkies A (2006) Diagnosis of upper gastrointestinal malignancy. 
[Review] [3 refs]. Australian Family Physician 35: 200-1. 


Not a primary study 


Salo M, Collin P, Kyronpalo S et al. (2008) Age, symptoms and upper 
gastrointestinal malignancy in primary care endoscopy. Scandinavian 


Journal of Gastroenterology 43: 122-7. 


Covered by CG27 update 


Shaheen NJ, Provenzale D (2001) Screening strategies in 
gastroesophageal reflux disease: early identification of esophageal 


carcinoma. [Review] [64 refs]. Advances in Internal Medicine 47: 137-57. 


Not a primary study 


Shaheen NJ, Provenzale D, Sandler RS (2002) Upper endoscopy as a 
screening and surveillance tool in esophageal adenocarcinoma: A review 


of the evidence. American Journal of Gastroenterology 97: 1319-27. 


Not a primary study 


Spechler SJ (2006) Risk stratification for esophageal adenocarcinoma 
screening and surveillance. Gastroenterology and Hepatology 2: 798-9. 


Unavailable from NICE 
provider including British 


Library 


Stapley S, Peters TJ, Neal RD et al. (2013) The risk of oesophago-gastric Covered by CG27 update 
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Excluded studies Reason for exclusion 


cancer in symptomatic patients in primary care: a large case-control study 


using electronic records. British Journal of Cancer 108: 25-31. 


Testino G, Valentini M, Cornaggia M (2000) Age, uncomplicated 
dyspepsia, endoscopy, and gastric cancer. American Journal of 


Gastroenterology 95: 834-5. 


Not a primary study 


Tiwari AK, Laird-Fick HS, Wali RK et al. (2012) Surveillance for 
gastrointestinal malignancies. World Journal of Gastroenterology 18: 


4507-16. 


Not a primary study 


Vakil N (2006) Pretreatment endoscopy--pro & contra: is endoscopy 
needed before treatment in all patients with gastroesophageal reflux 


disease? Endoscopy 38: 276-8. 


Not a primary study 


Vakil N (2008) Endoscopy in GERD: Boondoggle, Diagnostic Test, or Risk 
Management Tool? American Journal of Gastroenterology 103: 276-8. 


Not a primary study 


Vakil N, Talley N, van Zanten SV et al. (2009) Cost of detecting malignant 
lesions by endoscopy in 2741 primary care dyspeptic patients without 


alarm symptoms. Clinical Gastroenterology & Hepatology 7: 756-61. 


Not relevant – only 
prevalence data in 


percentages 


 


Valle PC, Breckan RK, Amin A et al. (2006) "Test, score and scope": a 
selection strategy for safe reduction of upper gastrointestinal endoscopies 
in young dyspeptic patients referred from primary care. Scandinavian 


Journal of Gastroenterology 41: 161-9. 


Not relevant – only 
prevalence data from 


endoscoping findings 


Veldhuyzen van Zanten SJ, Thomson AB, Barkun AN et al. (2006) The 
prevalence of Barrett's oesophagus in a cohort of 1040 Canadian primary 
care patients with uninvestigated dyspepsia undergoing prompt 


endoscopy. Alimentary Pharmacology & Therapeutics 23: 595-9. 


Not relevant – covered by 
question on Barrett’s 


Voutilainen M, Mantynen T, Mauranen K et al. (2005) Is it possible to 
reduce endoscopy workload using age, alarm symptoms and H. pylori as 
predictors of peptic ulcer and oesophagogastric cancers? Digestive & 


Liver Disease 37: 526-32. 


Covered by CG27 update 


Wallace MB, Durkalski VL, Vaughan J et al. (2001) Age and alarm 
symptoms do not predict endoscopic findings among patients with 


dyspepsia: a multicentre database study. Gut 49: 29-34. 


Covered by CG27 update 


Zubarik R, Eisen G, Mastropietro C et al. (1999) Prospective analysis of 
complications 30 days after outpatient upper endoscopy. American 


Journal of Gastroenterology 94: 1539-45. 


Not relevant – about 
complication rates from 


endoscopy 


G.2 Question 2 4 


Excluded studies Reason for exclusion 


Akiyama,T.,  Inamori,M.,  Akimoto,K.,  Iida,H.,  Mawatari,H.,  Endo,H., et 
al.  Risk factors for the progression of endoscopic Barrett's epithelium in 
Japan: a multivariate analysis based on the Prague C & M 


Criteria.Digestive Diseases & Sciences 2009;54(8):1702-07. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Akiyama,T.,  Yoneda,M.,  Inamori,M.,  Iida,H.,  Endo,H.,  Hosono,K., et al.  
Visceral obesity and the risk of Barrett's esophagus in Japanese patients 


with non-alcoholic fatty liver disease.  BMC Gastroenterol. 2009;9:56. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Alonso,O.,  Hernandez,D.,  Moreno,E.,  Manrique,A.,  Moreno,A.,  Garcia-
Sesma,A.,  Calvo,J..  The real value of lower esophageal sphincter 
measurement for predicting acid gastroesophageal reflux or Barrett's 


esophagus.  Journal of Gastrointestinal Surgery. 2005;9(7):973-79. 


Not relevant risk factors  
Biochemical marker / 
other risk factor not 


included in protocol 
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Excluded studies Reason for exclusion 


Al-Tashi,M.,  Rejchrt,S.,  Kopacova,M.,  Tycova,V.,  Siroky,M.,  Repak,R., 
et al.  Hiatal hernia and Barrett's oesophagus impact on symptoms 
occurrence and complications.  Casopis Lekaru Ceskych 


2008;147(11):564-68.. 


Not multivariate analysis 


Anandasabapathy,S.,  Jhamb,J.,  Davila,M.,  Wei,C.,  Morris,J.,  
Bresalier,R..  Clinical and endoscopic factors predict higher pathologic 


grades of Barrett dysplasia.  Cancer 2007;109(4):668-74. 


Not relevant population, 
surveillance for the 


development of cancer 


Ash,S.,  Vaccaro,B.J.,  Dabney,M.K.,  Chung,W.K.,  Lightdale,C.J.,  
Abrams,J.A..  Comparison of endoscopic and clinical characteristics of 
patients with familial and sporadic Barrett's esophagus.  Digestive 


Diseases & Sciences 2011;56(6):1702-06. 


Not relevant population, 
surveillance for the 


development of cancer 


Avidan, B., Sonnenberg, A., Schnell, T.G., & Sontag, S.J. 2002. Hiatal 
hernia and acid reflux frequency predict presence and length of Barrett's 


esophagus. Digestive Diseases & Sciences, 47, (2) 256-264. 


The analysis only 
reported p-values with no 


adjusted OR or 95%CI. 


Banki,F.,  DeMeester,S.R.,  Mason,R.J.,  Campos,G.,  Hagen,J.A.,  
Peters,J.H., et al.  Barrett's esophagus in females: a comparative analysis 
of risk factors in females and males.  Am.J.Gastroenterol. 


2005;100(3):560-67. 


Not relevant risk factors - 
Biochemical marker / 
other risk factor not 


included in protocol 


Bersentes,K.,  Fass,R.,  Padda,S.,  Johnson,C.,  Sampliner,R.E..  
Prevalence of Barrett's esophagus in Hispanics is similar to Caucasians.  


Digestive Diseases & Sciences 1998;43(5):1038-41. 


Not multivariate analysis 


Burgess,J.N.,  Payne,W.S.,  Andersen,H.A.,  Weiland,L.H.,  Carlson,H.C..  
Barrett esophagus: the columnar-epithelial-lined lower esophagus.  Mayo 


Clin.Proc. 1971;46(11):728-34. 


Not multivariate analysis 


Cameron,A.J..  Barrett's esophagus: prevalence and size of hiatal hernia.  
Am.J.Gastroenterol. 1999;94(8):2054-59. 


Not multivariate analysis 


Carton,E.,  Caldwell,M.T.,  McDonald,G.,  Rama,D.,  Tanner,W.A.,  
Reynolds,J.V..  Specialized intestinal metaplasia in patients with gastro-


oesophageal reflux disease.  BR.J.SURG. 2000;87(1):116-21. 


Not multivariate analysis 


Chak,A.,  Lee,T.,  Kinnard,M.F.,  Brock,W.,  Faulx,A.,  Willis,J., et al.  
Familial aggregation of Barrett's oesophagus, oesophageal 
adenocarcinoma, and oesophagogastric junctional adenocarcinoma in 


Caucasian adults.  Gut 2002;51(3):323-28. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Chatzopoulos,D.,  Kyrgidis,A.,  Kountouras,J.,  Zavos,C.,  Molyvas,E.,  
Venizelos,I..  Bax upregulation may provide a rationale for the low 
incidence of esophageal adenocarcinoma in a Greek cohort of patients 


with Barrett's esophagus. Hepato-Gastroenterology 2007;54(75):705-09 


Not relevant population, 
surveillance for the 


development of cancer 


Chaves,P.,  Cardoso,P.,  de Almeida,J.C.,  Pereira,A.D.,  Leitao,C.N.,  
Soares,J..  Non-goblet cell population of Barrett's esophagus: an 
immunohistochemical demonstration of intestinal differentiation.  


Hum.Pathol. 1999;30(11):1291-95. 


Not relevant risk factors  
Biochemical marker / 
other risk factor not 


included in protocol 


Chen,Y.R.,  Wu,M.M.,  Nan,Q.,  Duan,L.P.,  Miao,Y.L.,  Li,X.Y..  
Heterotopic gastric mucosa in the upper and middle esophagus: 126 
Cases of gastroscope and clinical characteristics.  Hepato-


Gastroenterology 2012;59(116):1123-25. 


Not multivariate analysis 


Conio,M.,  Munizzi,F.,  Barone,D.,  Aste,H.,  Bonelli,L.,  Bruzzi,P., et al.  
Barrett's esophagus: Epidemiological and clinical results of a multicentric 


survey.  INT.J.CANCER 1991;48(3):364-68. 


Not multivariate analysis 


Cooper,G.S.,  Kou,T.D.,  Chak,A..  Receipt of previous diagnoses and 
endoscopy and outcome from esophageal adenocarcinoma: a population-
based study with temporal trends.  Am.J.Gastroenterol. 2009;104(6):1356-


Not relevant population, 
surveillance for the 


development of cancer 
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Excluded studies Reason for exclusion 


62. 


Corley,D.A.,  Kubo,A.,  Levin,T.R.,  Block,G.,  Habel,L.,  Rumore,G., et al.  
Race, ethnicity, sex and temporal differences in Barrett's oesophagus 
diagnosis: a large community-based study, 1994-2006.  Gut 


2009;58(2):182-88. 


Not multivariate analysis 


Corley,D.A.,  Kubo,A.,  Levin,T.R.,  Habel,L.,  Zhao,W.,  Leighton,P., et al.  
Iron intake and body iron stores as risk factors for Barrett's esophagus: a 


community-based study.  Am.J.Gastroenterol. 2008;103(12):2997-3004. 


Secondary publication of 


included study 


Derakhshan,M.H. &  McColl,K.E..  Gender, hiatus hernia and Barrett's 
oesophagus.  Gut 2009;58(7):1025-26. 


Not relevant study design:  
editorial / case report / 


review / letter / survey 


Dhawan,P.S.,  Alvares,J.F.,  Vora,I.M.,  Joseph,T.K.,  Bhatia,S.J.,  
Amarapurkar,A.D., et al.  Prevalence of short segments of specialized 
columnar epithelium in distal esophagus: association with 


gastroesophageal reflux.  Indian J.Gastroenterol. 2001;20(4):144-47. 


Not multivariate analysis 


Dickman,R.,  Kim,J.L.,  Camargo,L.,  Green,S.B.,  Sampliner,R.E.,  
Garewal,H.S.,  Fass,R..  Correlation of gastroesophageal reflux disease 
symptoms characteristics with long-segment Barrett's esophagus.  
Dis.Esophagus 2006;19(5):360-65. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 
Barrett's oesophagus 


Eisen,G.M.,  Sandler,R.S.,  Murray,S.,  Gottfried,M..  The relationship 
between gastroesophageal reflux disease and its complications with 


Barrett's esophagus.  Am.J.Gastroenterol. 1997;92(1):27-31. 


Not multivariate analysis 


Eloubeidi,M.A. &  Provenzale,D..  Does this patient have Barrett's 
esophagus? The utility of predicting Barrett's esophagus at the index 


endoscopy.  Am.J.Gastroenterol. 1999;94(4):937-43. 


Secondary publication of 
included study 


El-Serag,H.B.,  Sonnenberg,A.,  Jamal,M.M.,  Kunkel,D.,  Crooks,L.,  
Feddersen,R.M..  Characteristics of intestinal metaplasia in the gastric 


cardia.  Am.J.Gastroenterol. 1999;94(3):622-27. 


Not multivariate analysis 


El-Serag, H.B., Kvapil, P., Hacken-Bitar, J., & Kramer, J.R. 2005. 
Abdominal obesity and the risk of Barrett's esophagus. American Journal 


of Gastroenterology, 100, (10) 2151-2156. 


Selected population who 
had undergone CT scan 
only which is not routine 


practice. 


Falk,G.W.,  Thota,P.N.,  Richter,J.E.,  Connor,J.T.,  Wachsberger,D.M..  
Barrett's esophagus in women: demographic features and progression to 
high-grade dysplasia and cancer.  Clinical Gastroenterology & Hepatology 


2005;3(11):1089-94. 


Not multivariate analysis 


Felley,C.,  Bouzourene,H.,  VanMelle,M.B.G.,  Hadengue,A.,  Michetti,P.,  
Dorta,G., et al.  Age, smoking and overweight contribute to the 
development of intestinal metaplasia of the cardia.  World J.Gastroenterol. 


2012;18(17):2076-83. 


Not relevant population, 
surveillance for the 
development of cancer 


Fischbach,L.A.,  Nordenstedt,H.,  Kramer,J.R.,  Gandhi,S.,  Dick-
Onuoha,S.,  Lewis,A.,  El-Serag,H.B..  The association between Barrett's 
esophagus and Helicobacter pylori infection: A meta-analysis.  


Helicobacter 2012;17(3):163-75. 


Not multivariate analysis 


Fouad,Y.M.,  Makhlouf,M.M.,  Tawfik,H.M.,  el-Amin,H.,  Ghany,W.A.,  el-
Khayat,H.R..  Barrett's esophagus: prevalence and risk factors in patients 
with chronic GERD in Upper Egypt.  World J.Gastroenterol. 


2009;15(28):3511-15. 


Not multivariate analysis 


Freitas,M.C.,  Moretzsohn,L.D.,  Coelho,L.G..  Prevalence of Barrett's 
esophagus in individuals without typical symptoms of gastroesophageal 


reflux disease.  Arq.Gastroenterol. 2008;45(1):46-49. 


Not multivariate analysis 
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Excluded studies Reason for exclusion 


Fujiwara,Y.,  Higuchi,K.,  Shiba,M.,  Watanabe,T.,  Tominaga,K.,  
Oshitani,N., et al.  Association between gastroesophageal flap valve, 
reflux esophagitis, Barrett's epithelium, and atrophic gastritis assessed by 


endoscopy in Japanese patients. J.Gastroenterol. 2003;38(6):533-39. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


GadEl-Hak,N.A.,  El-Hemaly,M.,  Hamdy,E.,  AbdEl-Raouf,A.,  
Mostafa,M.,  Haleem,M..  Bile reflux measurement and its contribution to 
the severity of reflux esophagitis.  Saudi Journal of Gastroenterology 


2007;13(4):180-86. 


Not multivariate analysis 


Gatenby,P.A.,  Caygill,C.P.,  Ramus,J.R.,  Charlett,A.,  Watson,A..  
Barrett's columnar-lined oesophagus: demographic and lifestyle 
associations and adenocarcinoma risk.  Digestive Diseases & Sciences 


2008;53(5):1175-85. 


Not relevant population, 
surveillance for the 


development of cancer 


Gerson,L.B..  Is there an association between obesity and Barrett's 
esophagus?  Evid.-Based Gastroenterol. 2006;7(2):34-36. 


Not relevant study design:  
editorial / case report / 


review / letter / survey 


Gopal,D.V.,  Lieberman,D.A.,  Magaret,N.,  Fennerty,M.B.,  
Sampliner,R.E.,  Garewal,H.S., et al.  Risk factors for dysplasia in patients 
with Barrett's esophagus (BE): results from a multicenter consortium.  


Digestive Diseases & Sciences 2003;48(8):1537-4. 


Not relevant population, 
surveillance for the 


development of cancer 


Guardino,J.M.,  Khandwala,F.,  Lopez,R.,  Wachsberger,D.M.,  
Richter,J.E.,  Falk,G.W..  Barrett's esophagus at a tertiary care center: 
association of age on incidence and prevalence of dysplasia and 
adenocarcinoma.  Am.J.Gastroenterol. 2006;101(10):2187-9. 


Not relevant population, 
surveillance for the 


development of cancer 


Gudlaugsdottir,S.,  Verschuren,W.M.M.,  Dees,J.,  Stijnen,T.,  
Wilson,J.H.P..  Hypertension is frequently present in patients with reflux 
esophagitis or Barrett's esophagus but not in those with non-ulcer 


dyspepsia.  Eur.J.Intern.Med. 2002;13(6):369-75. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Heresbach,D..  Endoscopic diagnosis of early neoplasm in oesophagus.  
Acta Endosc. 2008;38(2):135-47. 


Not relevant study design:  
editorial / case report / 


review / letter / survey 


Hermansson,M. &  DeMeester,S.R..  Management of Stage 1 Esophageal 


Cancer.  Surg.Clin.North Am. 2012;92(5):1155-67. 


Not relevant study design:  
editorial / case report / 
review / letter / survey 


Hershcovici,T.,  Jha,L.K.,  Cui,H.,  Powers,J.,  Fass,R..  Night-time intra-
oesophageal bile and acid: A comparison between gastro-oesophageal 
reflux disease patients who failed and those who were treated 
successfully with a proton pump inhibitor. Aliment.Pharmacol.Ther. 


2011;33(7):837-44. 


Not relevant population, 
treatment of existing 
Barrett's Oesophagus or 


GORD 


Hirota,W.K.,  Loughney,T.M.,  Lazas,D.J.,  Maydonovitch,C.L.,  Rholl,V.,  
Wong,R.K..  Specialized intestinal metaplasia, dysplasia, and cancer of 
the esophagus and esophagogastric junction: prevalence and clinical 


data.  Gastroenterology 1999;116(2):277-8. 


Not multivariate analysis 


Jacobson,B.C.,  Chan,A.T.,  Giovannucci,E.L.,  Fuchs,C.S..  Body mass 
index and Barrett's oesophagus in women.  Gut 2009;58(11):1460-66. 


Secondary publication of 
included study 


Johansson,J.,  Hakansson,H.O.,  Mellblom,L.,  Kempas,A.,  
Johansson,K.E.,  Granath,F.,  Nyren,O..  Prevalence of precancerous and 
other metaplasia in the distal oesophagus and gastro-oesophageal 


junction.  Scand.J.Gastroenterol. 2005;40(8):893-902. 


Secondary publication of 
included study 


Juhasz,A.,  Mittal,S.K.,  Lee,T.H.,  Deng,C.,  Chak,A.,  Lynch,H.T..  
Prevalence of Barrett esophagus in first-degree relatives of patients with 
esophageal adenocarcinoma.  J.CLIN.GASTROENTEROL. 


Not multivariate analysis 
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Excluded studies Reason for exclusion 


2011;45(10):867-71. 


Jung,K.W.,  Talley,N.J.,  Romero,Y.,  Katzka,D.A.,  Schleck,C.D.,  
Zinsmeister,A.R., et al.  Epidemiology and natural history of intestinal 
metaplasia of the gastroesophageal junction and barrett's esophagus: A 


population-based study.  Am.J.Gastroenterol. 2011;106(8):1447-55. 


Not relevant population, 
surveillance for the 


development of cancer 


Kerkhof,M.,  Steyerberg,E.W.,  Kusters,J.G.,  Kuipers,E.J.,  
Siersema,P.D..  Predicting presence of intestinal metaplasia and 
dysplasia in columnar-lined esophagus: a multivariate analysis.  
Endoscopy 2007;39(9):772-78. 


Not relevant population, 
surveillance for the 


development of cancer 


Khoury,G.A. &  Bolton,J..  Age: An important factor in Barrett's 
oesophagus.  Ann.R.Coll.Surg.Engl. 1989;71(1):50-53. 


Not relevant study design:  
editorial / case report / 


review / letter / survey 


Kim,J.H.,  Rhee,P.L.,  Lee,J.H.,  Lee,H.,  Choi,Y.S.,  Son,H.J., et al.  
Prevalence and risk factors of Barrett's esophagus in Korea.  Journal of 


Gastroenterology & Hepatology 2007;22(6):908-12. 


Not multivariate analysis 


Kim,J.Y.,  Kim,Y.S.,  Jung,M.K.,  Park,J.J.,  Kang,D.H.,  Kim,J.S., et al.  
Prevalence of Barrett's esophagus in Korea.  Journal of Gastroenterology 


& Hepatology 2005;20(4):633-36.. 


Not multivariate analysis 


Kula,Z. &  Welshof,A..  The prevalence of Barrett's oesophagus in own 
material of 6326 endoscopies.  Gastroenterol.Pol. 2007;14(2):85-89. 


Not multivariate analysis 


Kuo, C.J., Lin, C.H., Liu, N.J., Wu, R.C., Tang, J.H., & Cheng, C.L. 2010. 
Frequency and risk factors for Barrett's esophagus in Taiwanese patients: 
a prospective study in a tertiary referral center. Digestive Diseases & 


Sciences, 55, (5) 1337-1343. 


Only Chinese population 
in Taiwan, out of the 
cntext of the review 


question. 


Lee,J.H.,  Kim,N.,  Chung,I.K.,  Jo,Y.J.,  Seo,G.S.,  Kim,S.W., et al.  
Clinical significance of minimal change lesions of the esophagus in a 
healthy Korean population: a nationwide multi-center prospective study.  


Journal of Gastroenterology & Hepatology. 2008;23(7:Pt 1):t-7. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Lenglinger,J.,  Ringhofer,C.,  Eisler,M.,  Sedivy,R.,  Wrba,F.,  Zacherl,J., 
et al.  Histopathology of columnar-lined esophagus in patients with 
gastroesophageal reflux disease.  Wien.Klin.Wochenschr. 2007;119(13-


14):405-11. 


Not multivariate analysis 


Lieberman,D.,  Fennerty,M.B.,  Morris,C.D.,  Holub,J.,  Eisen,G.,  
Sonnenberg,A..  Endoscopic evaluation of patients with dyspepsia: results 
from the national endoscopic data repository.  Gastroenterology 


2004;127(4):1067-75. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Locke,G.R.,  Zinsmeister,A.R.,  Talley,N.J..  Can symptoms predict 


endoscopic findings in GERD?  Gastrointest.Endosc. 2003;58(5):661-70. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Loffeld,R.J. &  van der Putten,A.B..  Rising incidence of reflux 
oesophagitis in patients undergoing upper gastrointestinal endoscopy.  


Digestion 2003;68(2-3):141-44. 


Not multivariate analysis 


Louis,H..  Reflux disease and Barrett's esophagus.  Endoscopy 
2007;39(11):969-73. 


Not relevant study design:  
editorial / case report / 


review / letter / survey 


Mahue-Giangreco,M. &  Bernstein,L..  Epidemiology of Barrett's 


esophagus.  Probl.Gen.Surg. 2001;18(2):4-11. 


Not relevant study design:  
editorial / case report / 
review / letter / survey 


Matsuzaki,J.,  Suzuki,H.,  Asakura,K.,  Saito,Y.,  Hirata,K.,  
Takebayashi,T.,  Hibi,T..  Gallstones increase the prevalence of Barrett's 


Not relevant population, 
not comparing Barrett's 
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Excluded studies Reason for exclusion 


esophagus.  J.Gastroenterol. 2010;45(2):171-78. oesophagus to no 


Barrett's oesophagus 


Mathew, P., Joshi, A.S., Shukla, A., & Bhatia, S.J. 2011. Risk factors for 
Barrett's esophagus in Indian patients with gastroesophageal reflux 


disease. Journal of Gastroenterology & Hepatology, 26, (7) 1151-1156. 


Only Indian population in 
Mumbai, out of context of 


the review question. 


Modiano,N. &  Gerson,L.B..  Risk factors for the detection of Barrett's 
esophagus in patients with erosive esophagitis.  Gastrointest.Endosc. 


2009;69(6):1014-20. 


Not multivariate analysis 


Musana,A.K.,  Resnick,J.M.,  Torbey,C.F.,  Mukesh,B.N.,  Greenlee,R.T..  
Barrett's esophagus: incidence and prevalence estimates in a rural Mid-


Western population.  Am.J.Gastroenterol. 2008;103(3):516-24. 


Not multivariate analysis 


Nandurkar,S.,  Locke,G.R.,III,  Murray,J.A.,  Melton,L.J.,III,  
Zinsmeister,A.R.,  Dierkhising,R.,  Talley,N.J..  Rates of endoscopy and 
endoscopic findings among people with frequent symptoms of 
gastroesophageal reflux in the community. Am.J.Gastroenterol. 


2005;100(7):1459-65. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Nason,K.S.,  Wichienkuer,P.P.,  Awais,O.,  Schuchert,M.J.,  Luketich,J.D.,  
O'Rourke,R.W., et al.  Gastroesophageal reflux disease symptom severity, 
proton pump inhibitor use, and esophageal carcinogenesis.  


ARCH.SURG. 2011;146(7):851-58. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Oberg,S.,  Wenner,J.,  Johansson,J.,  Walther,B.,  Willen,R..  Barrett 
esophagus: risk factors for progression to dysplasia and adenocarcinoma.  


Ann.Surg. 2005;242(1):49-54. 


Not relevant population, 
surveillance for the 


development of cancer 


Okita,K.,  Amano,Y.,  Takahashi,Y.,  Mishima,Y.,  Moriyama,N.,  
Ishimura,N., et al.  Barrett's esophagus in Japanese patients: its 


prevalence, form, and elongation.  J.Gastroenterol. 2008;43(12):928-34. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


O'Riordan,J.M.,  Tucker,O.N.,  Byrne,P.J.,  McDonald,G.S.,  Ravi,N.,  
Keeling,P.W.,  Reynolds,J.V..  Factors influencing the development of 
Barrett's epithelium in the esophageal remnant postesophagectomy.  


Am.J.Gastroenterol. 2004;99(2):205-11 


Not multivariate analysis 


Park,J.J.,  Kim,J.W.,  Kim,H.J.,  Chung,M.G.,  Park,S.M.,  Baik,G.H., et al.  
The prevalence of and risk factors for Barrett's esophagus in a Korean 
population: A nationwide multicenter prospective study.  


J.CLIN.GASTROENTEROL. 2009;43(10):907-14. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Parrilla,P.,  Liron,R.,  Martinez de Haro,L.F.,  Ortiz,A.,  Molina,J.,  
De,Andres B..  Gastric surgery does not increase the risk of developing 


Barrett's esophagus.  Am.J.Gastroenterol. 1997;92(6):960-63. 


Not multivariate analysis 


Pedersen,S.A.,  Hage,E.,  Nielsen,P.A.,  Sorensen,H.R..  Barrett's 
syndrome. Morphological and physiological characteristics.  Scandinavian 


Journal of Thoracic & Cardiovascular Surgery 1972;6(2):191-205. 


Not relevant study design:  
editorial / case report / 


review / letter / survey 


Peng, S., Cui, Y., Xiao, Y.L., Xiong, L.S., Hu, P.J., Li, C.J., & Chen, M.H. 
2009. Prevalence of erosive esophagitis and Barrett's esophagus in the 


adult Chinese population. Endoscopy, 41, (12) 1011-1017. 


Only Chinese population 
in China, out of context of 


the review question. 


Punia,R.S.,  Arya,S.,  Mohan,H.,  Duseja,A.,  Bal,A..  Spectrum of clinico-
pathological changes in Barrett oesophagus.  Journal of the Association of 


Physicians of India 2006;54:187-89. 


Not multivariate analysis 


Qureshi,N.A.,  Hallissey,M.T.,  Fielding,J.W..  Outcome of index upper 
gastrointestinal endoscopy in patients presenting with dysphagia in a 


tertiary care hospital-A 10 years review.  BMC Gastroenterol. 2007;7:43. 


Not multivariate analysis 


Rajendra,S.,  Kutty,K.,  Karim,N..  Ethnic differences in the prevalence of Not multivariate analysis 
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endoscopic esophagitis and Barrett's esophagus: the long and short of it 


all.  Digestive Diseases & Sciences 2004;49(2):237-42. 


Rex, D.K., Cummings, O.W., Shaw, M., Cumings, M.D., Wong, R.K., 
Vasudeva, R.S., Dunne, D., Rahmani, E.Y., & Helper, D.J. 2003. 
Screening for Barrett's esophagus in colonoscopy patients with and 


without heartburn. Gastroenterology, 125, (6) 1670-1677. 


Biased towards patients 
who had colonoscopy 


Rodriguez,S.,  Mattek,N.,  Lieberman,D.,  Fennerty,B.,  Eisen,G..  Barrett's 
esophagus on repeat endoscopy: should we look more than once?  
Am.J.Gastroenterol. 2008;103(8):1892-97.. 


Not relevant population, 
surveillance for the 
development of cancer 


Ronkainen,J.,  Aro,P.,  Storskrubb,T.,  Johansson,S.E.,  Lind,T.,  Bolling-
Sternevald,E., et al.  Prevalence of Barrett's esophagus in the general 


population: an endoscopic study.  Gastroenterology 2005;129(6):1825-31. 


Not multivariate analysis 


Rubenstein,J.H.,  Dahlkemper,A.,  Kao,J.Y.,  Zhang,M.,  Morgenstern,H.,  
McMahon,L.,  Inadomi,J.M..  A pilot study of the association of low plasma 
adiponectin and Barrett's esophagus.  Am.J.Gastroenterol. 


2008;103(6):1358-64. 


Not relevant risk factors  
Biochemical marker / 
other risk factor not 


included in protocol 


Salem,S.B.,  Kushner,Y.,  Marcus,V.,  Mayrand,S.,  Fallone,C.A.,  
Barkun,A.N..  The potential impact of contemporary developments in the 
management of patients with gastroesophageal reflux disease undergoing 
an initial gastroscopy.  Can.J.Gastroenterol. Can.J.Gastroenterol. 


2009;23(2):99-104. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Sarr,M.G.,  Hamilton,S.R.,  Marrone,G.C.,  Cameron,J.L..  Barrett's 
esophagus: its prevalence and association with adenocarcinoma in 
patients with symptoms of gastroesophageal reflux.  AM.J.SURG. 


1985;149(1):187-93. 


Not multivariate analysis 


Sipponen,P.,  Vauhkonen,M.,  Helske,T.,  Kaariainen,I.,  Harkonen,M..  
Low circulating levels of gastrin-17 in patients with Barrett's esophagus.  


World J.Gastroenterol. 2005;11(38):5988-92. 


Not multivariate analysis 


Smith,K.J.,  O'Brien,S.M.,  Green,A.C.,  Webb,P.M.,  Whiteman,D.C.,  
Study of Digestive Health.  Current and past smoking significantly 
increase risk for Barrett's esophagus.  Clinical Gastroenterology & 


Hepatology 2009;7(8):840-48. 


Secondary publication of 
included study 


Spechler,S.J.,  Zeroogian,J.M.,  Antonioli,D.A.,  Wang,H.H.,  Goyal,R.K..  
Prevalence of metaplasia at the gastro-oesophageal junction.  Lancet 


1994;344(8936):1533-36. 


Not multivariate analysis 


Stadelmann,O.,  Elster,K.,  Kuhn,H.A..  Columnar-lined oesophagus 
(Barrett's syndrome) - congenital or acquired?  Endoscopy 


1981;13(4):140-47. 


Not relevant study design:  
editorial / case report / 


review / letter / survey 


Taylor,J.B. &  Rubenstein,J.H..  Meta-analyses of the effect of symptoms 
of gastroesophageal reflux on the risk of barrett's esophagus.  


Am.J.Gastroenterol. 2010;105(8):1730-37. 


Not multivariate analysis 


Thrift,A.P.,  Pandeya,N.,  Smith,K.J.,  Mallitt,K.A.,  Green,A.C.,  
Webb,P.M.,  Whiteman,D.C..  Lifetime alcohol consumption and risk of 


Barrett's Esophagus.  Am.J.Gastroenterol. 2011;106(7):1220-30. 


Secondary publication of 
included study 


Toruner, M., Soykan, I., Ensari, A., Kuzu, I., Yurdaydin, C., & Ozden, A. 
2004. Barrett's esophagus: prevalence and its relationship with dyspeptic 


symptoms. Journal of Gastroenterology & Hepatology, 19, (5) 535-540. 


Only reported p-values in 
the analysis, no adjusted 


OR or 95%CI. 


Trudgill, N.J., Suvarna, S.K., Kapur, K.C., & Riley, S.A. 1997. Intestinal 
metaplasia at the squamocolumnar junction in patients attending for 


diagnostic gastroscopy. Gut, 41, (5) 585-589. 


Only reported p-values in 
the analysis, no adjusted 


OR or 95%CI. 


Tseng,P.H.,  Lee,Y.C.,  Chiu,H.M.,  Huang,S.P.,  Liao,W.C.,  Chen,C.C., Not multivariate analysis 
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Excluded studies Reason for exclusion 


et al.  Prevalence and clinical characteristics of Barrett's esophagus in a 


Chinese general population.  J.Clin.Gastroenterol. 2008;42(10):1074-79 


van Oijen,M.G.,  Josemanders,D.F.,  Laheij,R.J.,  van Rossum,L.G.,  
Tan,A.C.,  Jansen,J.B..  Gastrointestinal disorders and symptoms: does 


body mass index matter?  Neth.J.Med. 2006;64(2):45-49. 


Not relevant study design:  
editorial / case report / 


review / letter / survey 


Vega,K.J.,  Chisholm,S.,  Jamal,M.M..  Comparison of reflux esophagitis 
and its complications between African Americans and non-Hispanic 


whites.  World J.Gastroenterol. 2009;15(23):2878-81. 


Not multivariate analysis 


Voutilainen,M.,  Farkkila,M.,  Juhola,M.,  Nuorva,K.,  Mauranen,K.,  
Mantynen,T., et al.  Specialized columnar epithelium of the 
esophagogastric junction: prevalence and associations. The Central 


Finland Endoscopy Study Group.  Am.J.Gastroenterol. 1999;94. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Wakelin,D.E.,  Al-Mutawa,T.,  Wendel,C.,  Green,C.,  Garewal,H.S.,  
Fass,R..  A predictive model for length of Barrett's esophagus with hiatal 
hernia length and duration of esophageal acid exposure.  


Gastrointest.Endosc. 2003;58(3):350-55 


Not relevant risk factors  
Biochemical marker / 
other risk factor not 


included in protocol 


Werdmuller,B.F.M.,  van der Putten,A.B.M.M.,  Loffeld,R.J.L.F..  The 
presentation of reflux esophagitis, hiatal hernia, Barrett's esophagus and 
'reflux-like) dyspepsia: A prospective clinical and endoscopic study.  


Dis.Esophagus 1996;9(4):285-89. 


Not relevant population, 
not comparing Barrett's 
oesophagus to no 


Barrett's oesophagus 


Westhoff,B.,  Brotze,S.,  Weston,A.,  McElhinney,C.,  Cherian,R.,  
Mayo,M.S., et al.  The frequency of Barrett's esophagus in high-risk 


patients with chronic GERD.  Gastrointest.Endosc. 2005;61(2):226-31. 


Not multivariate analysis 


Wipff,J.,  Allanore,Y.,  Soussi,F.,  Terris,B.,  Abitbol,V.,  Raymond,J., et al.  
Prevalence of Barrett's esophagus in systemic sclerosis.  Arthritis & 


Rheumatism 2005;52(9):2882-88. 


Not multivariate analysis 


Xiong, L.S., Cui, Y., Wang, J.P., Wang, J.H., Xue, L., Hu, P.J., & Chen, 
M.H. 2010. Prevalence and risk factors of Barrett's esophagus in patients 
undergoing endoscopy for upper gastrointestinal symptoms. Journal of 


Digestive Diseases, 11, (2) 83-87. 


Selected Chinese 
population only in China, 
out of context of the 


review question. 


Yachimski,P.,  Lee,R.A.,  Tramontano,A.,  Nishioka,N.S.,  Hur,C..  Secular 
trends in patients diagnosed with Barrett's esophagus.  Digestive 


Diseases & Sciences 2010;55(4):960-66. 


Not multivariate analysis 


Yeh,C.,  Hsu,C.T.,  Ho,A.S.,  Sampliner,R.E.,  Fass,R..  Erosive 
esophagitis and Barrett's esophagus in Taiwan: a higher frequency than 


expected.  Digestive Diseases & Sciences 1997;42(4):702-06. 


Not multivariate analysis 


Yin,C.,  Zhang,J.,  Gao,M.,  Shen,Q.,  Liu,D..  Epidemiological 
investigation of Barrett's esophagus in patients with gastroesophageal 
reflux disease in Northwest China.  J.Med.Coll.PLA 2012;27(4):187-97. 


Not multivariate analysis 


Zagari,R.M.,  Fuccio,L.,  Wallander,M.A.,  Johansson,S.,  Fiocca,R.,  
Casanova,S., et al.  Gastro-oesophageal reflux symptoms, oesophagitis 
and Barrett's oesophagus in the general population: the Loiano-


Monghidoro study.  Gut 2008;57(10):1354-59 


Not multivariate analysis 


Zhang,J.,  Chen,X.L.,  Wang,K.M.,  Guo,X.D.,  Zuo,A.L.,  Gong,J..  
Barrett's esophagus and its correlation with gastroesophageal reflux in 


Chinese.  World J.Gastroenterol. 2004;10(7):1065-68. 


Not multivariate analysis 
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Excluded studies Reason for exclusion 


Balasubramanian G, Singh M, Gupta N et al. (2012) Prevalence and 
predictors of columnar lined esophagus in gastroesophageal reflux 
disease (GERD) patients undergoing upper endoscopy. American Journal 


of Gastroenterology 107: 1655-61. 


Not relevant – endoscopy 
for Barrett’s 


Bautista JM, Wong WM, Pulliam G et al. (2005) The value of ambulatory 
24 hr esophageal pH monitoring in clinical practice in patients who were 
referred with persistent gastroesophageal reflux disease (GERD)-related 
symptoms while on standard dose anti-reflux medications. Digestive 


Diseases & Sciences 50: 1909-15. 


Not relevant – pH 
monitoring for GORD. 


Boulton-Jones JR, Follows MC, Mahmoud AA (2003) Open-access 
endoscopy: Are age-based guidelines justified? An audit of experience of 
1000 open-access endoscopies at a district general hospital. Endoscopy  
35: 68-73. 


No multivariate analysis 


Cantu P, Savojardo D, Carmagnola S et al. (2005) Impact of referral for 
gastro-oesophageal reflux disease on the workload of an academic 


Gastroenterology Unit. Digestive & Liver Disease 37: 735-40. 


No multivariate analysis 


Castell DO, Brunton SA, Earnest DL et al. (1999) GERD: Management 
algorithms for the primary care physician and the specialist. Practical 


Gastroenterology 23: 20. 


Not a primary study 


Chan D, Harris S, Roderick P et al. (2009) A randomised controlled trial of 
structured nurse-led outpatient clinic follow-up for dyspeptic patients after 


direct access gastroscopy. BMC Gastroenterology 9: 12. 


Not relevant – nurse-led 
vs GP-led follow-up 


strategy 


Chey WD, Inadomi JM, Booher AM et al. (2005) Primary-care physicians' 
perceptions and practices on the management of GERD: results of a 


national survey. American Journal of Gastroenterology 100: 1237-42. 


Not relevant – about GPs’ 
perceptions. 


Di C, V, Ferrario F, Cannaviello C (1998) Digestive complaints, clinical 
decisions and endoscopy in primary care. Giornale Italiano di Endoscopia 


Digestiva 21: 167-71. 


Not relevant – GPs’ 
clinical judgement for 
endoscopy, no 


multivariate analysis. 


Ellis KK, Oehlke M, Helfand M et al. (1997) Management of symptoms of 
gastroesophageal reflux disease: Does endoscopy influence medical 


management? American Journal of Gastroenterology 92: 1472-4. 


Not relevant – about 


management of GORD 


Elwyn G, Owen D, Roberts L et al. (2007) Influencing referral practice 
using feedback of adherence to NICE guidelines: a quality improvement 


report for dyspepsia. Quality & Safety in Health Care 16: 67-70. 


Not relevant – about 
adherence to guideline 


Giangreco E, D'agate C, Barbera C et al. (2008) Prevalence of celiac 
disease in adult patients with refractory functional dyspepsia: value of 


routine duodenal biopsy. World Journal of Gastroenterology 14: 6948-53. 


Not relevant 


Guillemot F, Ducrotte P, Bueno L (2005) Prevalence of functional 
gastrointestinal disorders in a population of subjects consulting for 
gastroesophageal reflux disease in general practice. Gastroenterologie 


Clinique et Biologique 29: 243-6. 


Not relevant – prevalence 
of characteristics of 


functional dyspepsia 


Halland M, Young M, Fitzgerald MN et al. (2011) Bleeding peptic ulcer: 
characteristics and outcomes in Newcastle, NSW. Internal Medicine 


Journal 41: 605-9. 


Not relevant – tertiary 
care setting 


Hallissey MT, Allum WH, Jewkes AJ et al. (1990) Early detection of gastric 
cancer. BMJ 301: 513-5. 


Not relevant – detection 
of gastric cancer (covered 


by CG27 update) 


Hilton D, Iman N, Burke GJ et al. (2001) Absence of abdominal pain in 
older persons with endoscopic ulcers: A prospective study. American 


Journal of Gastroenterology 96: 380-4. 


Not relevant – endoscopic 


findings for peptic ulcer 







Dyspepsia and gastro-oesophageal reflux disease 
Excluded studies 


 


National Institute for Health and Care Excellence 2014. 
13 


 


Excluded studies Reason for exclusion 


Ho KY, Gwee KA, Khor CJ et al. (2005) Empirical treatment for the 
management of patients presenting with uninvestigated reflux symptoms: 
a prospective study in an Asian primary care population. Alimentary 


Pharmacology & Therapeutics 21: 1313-20. 


Not relevant – empirical 
treatment for reflux 


symptoms. 


Hungin AP, Seifert B (2007) Upper gastrointestinal endoscopy or not, and 
in whom?. [Review] [4 refs]. European Journal of Gastroenterology & 


Hepatology 19: 527-8. 


Not a primary study 


Hungin APS, Rubin GP (2001) Management of dyspepsia across the 
primary-secondary healthcare interface. Digestive Diseases 19: 219-24. 


Not a primary study 


Jones MP (2003) Evaluation and treatment of dyspepsia. Postgraduate 
Medical Journal 79: 25-9. 


Not a primary study 


Khademi H, Radmard AR, Malekzadeh F et al. (2012) Diagnostic 
accuracy of age and alarm symptoms for upper GI malignancy in patients 
with dyspepsia in a GI clinic: a 7-year cross-sectional study. PLoS ONE 


[Electronic Resource] 7: e39173. 


Not relevant – diagnosing 
malignancy (covered by 


CG27 update) 


Kolk H (2004) Evaluation of symptom presentation in dyspeptic patients 
referred for upper gastrointestinal endoscopy in Estonia. Croatian Medical 


Journal 45: 592-8. 


Not relevant – no data on 
indicators for referral 


Kuo CJ, Lin CH, Liu NJ et al. (2010) Frequency and risk factors for 
Barrett's esophagus in Taiwanese patients: a prospective study in a 


tertiary referral center. Digestive Diseases & Sciences 55: 1337-43. 


Not relevant – risk factors 
for Barrett’s, no 


multivariate analysis. 


Lien HC, Wang CC, Hsu JY et al. (2011) Classical reflux symptoms, 
hiatus hernia and overweight independently predict pharyngeal acid 
exposure in patients with suspected reflux laryngitis. Alimentary 


Pharmacology & Therapeutics 33: 89-98. 


Not relevant – about 
predicting pharyngeal 


acid reflux 


Lim L-G, Yeoh K-G, Wai C-T (2008) Metastatic pancreatic cancer 
presenting as a bleeding duodenal ulcer 30 months after initial diagnosis 
of duodenal ulcer. Should duodenal ulcers be biopsied or followed up with 


repeat endoscopy? Acta Gastro-Enterologica Belgica 71: 347-8. 


Not a primary study 


Longstreth GF (1992) Long-term costs after gastroenterology consultation 
with endoscopy versus radiography in dyspepsia. Gastrointestinal 


Endoscopy 38: 23-6. 


Not relevant 


Maconi G, Tosetti C, Stanghellini V et al. (2002) Dyspeptic symptoms in 
primary care. An observational study in general practice. European 


Journal of Gastroenterology and Hepatology 14: 985-90. 


Not relevant – 
epidemiology of dyspeptic 
symptoms in primary 
care, no indicators for 


referral. 


Madani A, Sowerby L, Gregor JC et al. (2010) Detecting the other reflux 
disease. Journal of Family Practice 59: 102-7. 


Not a primary study 


Mainie I, Tutuian R, Shay S et al. (2006) Acid and non-acid reflux in 
patients with persistent symptoms despite acid suppressive therapy: a 
multicentre study using combined ambulatory impedance-pH monitoring. 


Gut 55: 1398-402. 


Not relevant – pH 
monitoring and 
impedance testing for 


GORD 


Mansi C, Mela GS, Pasini D et al. (1990) Patterns of dyspepsia in patients 
with no clinical evidence of organic diseases. Digestive Diseases & 


Sciences 35: 1452-8. 


Not relevant – about 
characteristics of organic 


dyspepsia. 


Mansi C, Mela GS, Savarino V et al. (1993) Open access endoscopy: A 
large-scale analysis of its use in dyspeptic patients. Journal of Clinical 


Gastroenterology 16: 149-54. 


Not relevant – comparing 
characteristics of patients 
referred by GPs vs 
hospital physicians in 


endoscopic findings. 
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Excluded studies Reason for exclusion 


 


Mansi C, Savarino V, Mela GS et al. (1993) Are clinical patterns of 
dyspepsia a valid guideline for appropriate use of endoscopy? A report on 
2253 dyspeptic patients. American Journal of Gastroenterology  88: 1011-


5. 


Not relevant – simple 
rates on endoscopic 


findings 


Mearin F, Ponce J, Ponce M et al. (2012) Frequency and clinical 
implications of supraesophageal and dyspeptic symptoms in 
gastroesophageal reflux disease. European Journal of Gastroenterology & 


Hepatology 24: 665-74. 


Not relevant 


Meineche-Schmidt V, Jorgensen T (2002) Fluctuation in dyspepsia 
subgroups over time. A three-year follow-up of patients consulting general 


practice for dyspepsia. Digestive and Liver Disease 34: 332-8. 


Not relevant – factors 
associated with resolution 


of dyspepsia. 


Meineche-Schmidt V, Jorgensen T (2002) 'Alarm symptoms' in patients 
with dyspepsia: A three-year prospective study from general practice. 


Scandinavian Journal of Gastroenterology 37: 999-1007. 


Not relevant, not about 
indicators for referral. 


Mitchell RMS, Collins JSA, Watson RGP et al. (2002) Differences in the 
diagnostic yield of upper gastrointestinal endoscopy in dyspeptic patients 
receiving proton-pump inhibitors and H2-receptor antagonists. Endoscopy 


34: 524-6. 


Not relevant – endoscopic 
yields of PPI users vs 


H2RA users. 


Moayyedi P, Duffett S, Braunholtz D et al. (1998) The Leeds Dyspepsia 
Questionnaire: a valid tool for measuring the presence and severity of 


dyspepsia. Alimentary Pharmacology & Therapeutics 12: 1257-62. 


Not relevant – validation 
of a tool, no indicators for 


referral 


Moayyedi P, Talley NJ, Fennerty MB et al. (2006) Can the clinical history 
distinguish between organic and functional dyspepsia?. [Review] [52 refs]. 


JAMA 295: 1566-76. 


Not relevant – diagnosis 
of organic dyspepsia 


Moller HJ, Bytzer P, Schaffalitzky de Muckadell OB (1998) Management 
of dyspeptic patients in primary care: Value of the unaided clinical 
diagnosis and of dyspepsia subgrouping. Scandinavian Journal of 


Gastroenterology 33: 799-805. 


Not relevant – clinical 
judgement vs endoscopy 
to categorise subtypes of 


dyspepsia 


Muris JWM, Starmans R, Pop P et al. (1994) Discriminant value of 
symptoms in patients with dyspepsia. Journal of Family Practice 38: 139-


43. 


Narrative review, not 
primary study. 


Murray IA, Palmer J, Waters C et al. (2012) Predictive value of symptoms 
and demographics in diagnosing malignancy or peptic stricture. World 


Journal of Gastroenterology 18: 4357-62. 


Not relevant – predicting 
malignancy (covered by 


CG27 update) 


Nandurkar S, Locke GR, III, Murray JA et al. (2005) Rates of endoscopy 
and endoscopic findings among people with frequent symptoms of 
gastroesophageal reflux in the community. American Journal of 


Gastroenterology 100: 1459-65. 


Not relevant, about 
predicting health-seeking 


behaviour 


Nasseri-Moghaddam S, Malekzadeh R, Sotoudeh M et al. (2003) Lower 
esophagus in dyspeptic Iranian patients: A prospective study. Journal of 


Gastroenterology and Hepatology 18: 315-21. 


Not relevant – endoscopic 
findings of GORD 


Noe JD, Li BU (2009) Navigating recurrent abdominal pain through clinical 
clues, red flags, and initial testing. [Review] [30 refs]. Pediatric Annals 38: 


259-66. 


Not relevant – not a 
primary study 


Panter SJ, Bramble MG, O'Flanagan H et al. (2004) Urgent cancer referral 
guidelines: a retrospective cohort study of referrals for upper 
gastrointestinal adenocarcinoma. British Journal of General Practice 54: 


611-3. 


Not relevant – referral for 
upper GI cancer (covered 


by CG27 update) 


Patel P, Khulusi S, Mendall MA et al. (1995) Prospective screening of 
dyspeptic patients by Helicobacter pylori serology. Lancet 346: 1315-8. 


Not relevant – about 
H.pylori testing 
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Excluded studies Reason for exclusion 


Phung N, Kalantar J, Talley NJ (1998) Management of dyspepsia in 
general practice. Modern Medicine of Australia 41: 10-9. 


Not a primary study 


Ponce J, Garrigues V, Agreus L et al. (2011) Structured management 
strategy versus usual care for gastroesophageal reflux disease: rationale 
for pooled analysis of five European cluster-randomized trials. Therapeutic 


Advances in Gastroenterology 4: 11-26. 


Not relevant – 
management of GORD 


Prasad GA, Reddy JG, Boyd-Enders FT et al. (2008) Predictors of 
recurrent esophageal food impaction: a case-control study. Journal of 


Clinical Gastroenterology 42: 771-5. 


Not relevant – predictors 
for oesophageal food 


impaction. 


Qureshi NA, Hallissey MT, Fielding JW (2007) Outcome of index upper 
gastrointestinal endoscopy in patients presenting with dysphagia in a 


tertiary care hospital-A 10 years review. BMC Gastroenterology 7: 43. 


Not relevant – in a tertiary 
care setting 


Rhatigan E, Tyrmpas I, Murray G et al. (2010) Scoring system to identify 
patients at high risk of oesophageal cancer. British Journal of Surgery 97: 


1831-7. 


Not relevant – predicting 
cancer (covered by CG27 


update) 


Salkic NN, Zildzic M, Zerem E et al. (2009) Simple uninvestigated 
dyspepsia: age threshold for early endoscopy in Bosnia and Herzegovina. 


European Journal of Gastroenterology & Hepatology 21: 39-44. 


Not relevant – 
establishing age threshold 


for endoscopy in Bosnia. 


Salo M, Collin P, Kyronpalo S et al. (2008) Age, symptoms and upper 
gastrointestinal malignancy in primary care endoscopy. Scandinavian 


Journal of Gastroenterology 43: 122-7. 


Not relevant – cancer risk 
(covered by CG27 


update) 


Saunders BP, Trewby PN (1993) Open access endoscopy: Is the lost 
outpatient clinic of value? Postgraduate Medical Journal 69: 787-90. 


Not relevant – about open 
access endoscopy vs 
outpatient clinic vs 


endoscopy 


Seematter-Bagnoud L, Vader J-P, Wietlisbach V et al. (1999) Overuse 
and underuse of diagnostic upper gastrointestinal endoscopy in various 


clinical settings. International Journal for Quality in Health Care 11: 301-8. 


Not relevant – 
characteristics of overuse 
vs underuse of 


endoscopy 


Shah NH, Shah MS, Khan I et al. (1999) An audit of diagnostic upper GI 
endoscopy and comparison of booked versus open access cases. Journal 


of the College of Physicians and Surgeons Pakistan 9: 174-6. 


Not relevant – distribution 
of endoscopy findings 


Shaw IS, Valori RM, Charlett A et al. (2006) Limited impact on endoscopy 
demand from a primary care based 'test and treat' dyspepsia 
management strategy: the results of a randomised controlled trial. British 


Journal of General Practice 56: 369-74. 


Not relevant – H.pylori 
testing vs endoscopy in 


primary care 


Smith T, Verzola E, Mertz H (2003) Low yield of endoscopy in patients 
with persistent dyspepsia taking proton pump inhibitors. Gastrointestinal 


Endoscopy 58: 9-13. 


Not relevant – compared 
endoscopic findings 
between PPI users vs 


H2RA users. 


Summers A, Khan Z (2009) Managing dyspepsia in primary care. 
Practitioner 253: 23-7. 


Not a primary study 


Surdea BT, Dumitrascu D, Galmiche JP et al. (2013) Functional 
heartburn: clinical characteristics and outcome. European Journal of 


Gastroenterology & Hepatology 25: 282-90. 


Not relevant – pH 
monitoring for GORD 


Suriya C, Kasatpibal N, Kunaviktikul W et al. (2011) Diagnostic indicators 
for peptic ulcer perforation at a tertiary care hospital in Thailand. Clinical & 


Experimental Gastroenterology 4: 283-9. 


Not relevant – in tertiary 
care setting 


Suriya C, Kasatpibal N, Kunaviktikul W et al. (2012) Development of a 
simplified diagnostic indicators scoring system and validation for peptic 
ulcer perforation in a developing country. Clinical & Experimental 


Not relevant – scoring 
system for diagnosing 


peptic ulcer perforation. 
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Excluded studies Reason for exclusion 


Gastroenterology 5: 187-94. 


Tack J, Piessevaux H, Van RL et al. (2007) Appropriate management of 
symptomatic GORD in primary care: has expert opinion changed between 


2001 and 2005? Acta Gastroenterologica Belgica 70: 171-6. 


Not relevant – expert 
consensus statements 


Talley NJ (2004) What the physician needs to know for correct 
management of gastro-oesophageal reflux disease and dyspepsia. 


[Review] [80 refs]. Alimentary Pharmacology & Therapeutics 20: Suppl-30 


Not relevant – not a 


primary study 


Tosetti C, Bellentani S, Benedetto E et al. (2010) The management of 
patients with new onset of upper gastro-intestinal symptoms in primary 


care. Digestive & Liver Disease 42: 860-4. 


No multivariate analysis 


Tytgat GN, McColl K, Tack J et al. (2008) New algorithm for the treatment 
of gastro-oesophageal reflux disease. [23 refs]. Alimentary Pharmacology 


& Therapeutics 27: 249-56. 


Not relevant – expert 
consensus of treatment 


algorithm. 


van Kerkhoven LA, van Rijswijck SJ, van Rossum LG et al. (2007) Is there 
any association between referral indications for open-access upper 
gastrointestinal endoscopy and endoscopic findings? Endoscopy 39: 502-


6. 


No multivariate analysis 


van Kerkhoven LA, Laheij RJ, Meineche-Schmidt V et al. (2009) 
Functional dyspepsia: not all roads seem to lead to rome. Journal of 


Clinical Gastroenterology 43: 118-22. 


Not relevant – evaluation 
of the Rome criteria for 


functional dyspepsia. 


Veldhuyzen van Zanten SJ, Thomson AB, Barkun AN et al. (2006) The 
prevalence of Barrett's oesophagus in a cohort of 1040 Canadian primary 
care patients with uninvestigated dyspepsia undergoing prompt 


endoscopy. Alimentary Pharmacology & Therapeutics 23: 595-9. 


Not relevant – prevalence 
of Barrett’s 


Voutilainen M, Mantynen T, Kunnamo I et al. (2003) Impact of clinical 
symptoms and referral volume on endoscopy for detecting peptic ulcer 
and gastric neoplasms. Scandinavian Journal of Gastroenterology 38: 


109-13. 


Patients were already 
being managed in 


secondary care. 


Voutilainen M, Mantynen T, Mauranen K et al. (2005) Is it possible to 
reduce endoscopy workload using age, alarm symptoms and H. pylori as 
predictors of peptic ulcer and oesophagogastric cancers? Digestive & 


Liver Disease 37: 526-32. 


Not relevant – diagnostic 
yields from endoscopy 


Weijnen CF, de Wit NJ, Numans ME et al. (2001) Dyspepsia management 
in primary care in the Netherlands: To what extent is Helicobacter pylori 
diagnosis and treatment incorporated? Results from a survey among 


general practitioners in the Netherlands. Digestion 64: 40-5. 


Not relevant – H.pylori 
testing in primary care 


Xia B, Xia HH, Ma CW et al. (2005) Trends in the prevalence of peptic 
ulcer disease and Helicobacter pylori infection in family physician-referred 
uninvestigated dyspeptic patients in Hong Kong. Alimentary 


Pharmacology & Therapeutics 22: 243-9. 


Not relevant – prevalence 
and trend of peptic ulcer 
and H.pylori infection in 


primary care. 


Xiong LS, Cui Y, Wang JP et al. (2010) Prevalence and risk factors of 
Barrett's esophagus in patients undergoing endoscopy for upper 


gastrointestinal symptoms. Journal of Digestive Diseases 11: 83-7. 


Not relevant – endoscopy 
for Barrett’s 


G.4 Question 4 7 


Excluded studies Reason for exclusion 


Adachi K, Hashimoto T, Hamamoto N et al. (2003) Symptom relief in 
patients with reflux esophagitis: comparative study of omeprazole, 
lansoprazole, and rabeprazole. Journal of Gastroenterology & Hepatology 


18(12):1392-1398. 


Results not clear for 
patients with severe 


erosive esophagitis only. 
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Armbrecht U, Abucar A, Hameeteman W et al. (1997) Treatment of reflux 
oesophagitis of moderate and severe grade with ranitidine or 
pantoprazole--comparison of 24-hour intragastric and oesophageal pH. 


Alimentary Pharmacology & Therapeutics 11(5):959-965. 


Results not clear for 
patients with severe 


erosive esophagitis only. 


Bardhan KD, Cherian P, Vaishnavi A et al. (1998) Erosive oesophagitis: 
outcome of repeated long term maintenance treatment with low dose 


omeprazole 10 mg or placebo. Gut 43(4):458-464. 


not relevant, protocol-
excluded dose of 


omeprazole 


Bardhan KD, Achim A, Riddermann T et al. (2007) A clinical trial 
comparing pantoprazole and esomeprazole to explore the concept of 
achieving 'complete remission' in gastro-oesophageal reflux disease. 


Alimentary Pharmacology & Therapeutics 25(12):1461-1469. 


Results not clear for 
patients with severe 


erosive esophagitis only. 


Bardhan KD, Hawkey CJ, Long RG et al. (1995) Lansoprazole versus 
ranitidine for the treatment of reflux oesophagitis.  UK Lansoprazole 
Clinical Research Group. Alimentary Pharmacology & Therapeutics 


9(2):145-151. 


Results not clear for 
patients with severe 


erosive esophagitis only. 


Bate CM, Keeling PW, O'Morain C et al. (1990) Comparison of 
omeprazole and cimetidine in reflux oesophagitis: symptomatic, 


endoscopic, and histological evaluations.  Gut 31(9):968-972. 


Study includes patients 
with Barrett’s 


oesophagus. 


Bate CM, Crowe JP, Dickinson RJ et al (1991) Reflux oesophagitis 
resolves more rapidly with omeprazole 20 mg once daily that with 
ranitidine 150 mg twice daily: omeprazole 40 mg once daily provides 
further benefit in unresponsive patients. British Journal of Clinical 
Research 1991; 2:133-148 


Results not clear for 
patients with severe 


erosive esophagitis only. 


Bate CM, Booth SN, Crowe JP et al. (1995) Omeprazole 10 mg or 20 mg 
once daily in the prevention of recurrence of reflux oesophagitis.  Solo 


Investigator Group. Gut 36(4):492-498. 


Results not clear for 
patients with severe 


erosive esophagitis only. 


Bate CM, Green JR, Axon AT et al. (1997) Omeprazole is more effective 
than cimetidine for the relief of all grades of gastro-oesophageal reflux 
disease-associated heartburn, irrespective of the presence or absence of 
endoscopic oesophagitis. Alimentary Pharmacology & Therapeutics 


11(4):755-763. 


Results not clear for 
patients with severe 


erosive esophagitis only. 


Bate CM, Green JR, Axon AT et al. (1998) Omeprazole is more effective 
than cimetidine in the prevention of recurrence of GERD-associated 
heartburn and the occurrence of underlying oesophagitis. Alimentary 


Pharmacology & Therapeutics 12(1):41-47. 


Only patients with mild, 
non-erosive esophagitis 


included. 


Bianchi PG, Pace F, Peracchia A et al. (1992) Short-term treatment of 
refractory reflux esophagitis with different doses of omeprazole or 


ranitidine. Journal of Clinical Gastroenterology 15(3):192-198. 


Results not clear for 
patients with severe 


erosive esophagitis only. 


Bigard MA, Genestin E (2005) Treatment of patients with heartburn 
without endoscopic evaluation: on-demand treatment after effective 
continuous administration of lansoprazole 15 mg. Alimentary 


Pharmacology & Therapeutics 22(7):635-643. 


only patients with mild, 
non-erosive esophagitis 


included. 


Birbara C, Breiter J, Perdomo C et al. (2000) Rabeprazole for the 
prevention of recurrent erosive or ulcerative gastro-oesophageal reflux 
disease.  Rabeprazole Study Group.  European Journal of 


Gastroenterology & Hepatology 12(8):889-897. 


baseline disease severity 
not reported. 


Bjornsson E, Abrahamsson H, Simren M et al. (2006) Discontinuation of 
proton pump inhibitors in patients on long-term therapy: a double-blind, 
placebo-controlled trial Alimentary Pharmacology & Therapeutics 


24(6):945-954. 


only patients with mild, 
non-erosive esophagitis 


included. 


Bochenek WJ, Mack ME, Fraga PD et al. (2004) Pantoprazole provides not primary study 
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Excluded studies Reason for exclusion 


rapid and sustained symptomatic relief in patients treated for erosive 
oesophagitis. Alimentary Pharmacology & Therapeutics 20(10):1105-


1114. 


Caos A, Breiter J, Perdomo C et al. (2005) Long-term prevention of 
erosive or ulcerative gastro-oesophageal reflux disease relapse with 
rabeprazole 10 or 20 mg vs placebo: results of a 5-year study in the 


United States. Alimentary Pharmacology & Therapeutics 22(3):193-202. 


baseline disease severity 
only partially reported. 


Caos A, Moskovitz M, Dayal Y et al. (2000) Rabeprazole for the 
prevention of pathologic and symptomatic relapse of erosive or ulcerative 
gastroesophageal reflux disease.  Rebeprazole Study Group. American 


Journal of Gastroenterology 95(11):3081-3088. 


baseline disease severity 
only partially reported. 


Carling L, Axelsson CK, Forssell H O et al. (1998) Lansoprazole and 
omeprazole in the prevention of relapse of reflux oesophagitis: a long-term 
comparative study. Alimentary Pharmacology & Therapeutics 12(10):985-


990. 


Results not clear for 
patients with severe 


erosive esophagitis only. 


Carlsson R, Dent J, Watts R et al. (1998) Gastro-oesophageal reflux 
disease in primary care: an international study of different treatment 
strategies with omeprazole.  International GORD Study Group. European 


Journal of Gastroenterology & Hepatology 10(2):119-124. 


no control group in 
patients with oesophagitis 


Caro JJ, Salas M, Ward A. (2001) Healing and relapse rates in 
gastroesophageal reflux disease treated with the newer proton-pump 
inhibitors lansoprazole, rabeprazole, and pantoprazole compared with 
omeprazole, ranitidine, and placebo: evidence from randomized clinical 


trials. Clinical Therapeutics 23(7):998-1017. 


not a primary study, 
pooled data not reported 
by severity of erosive 


oesophagitis. 


Castell D Feldman M, Harford WV, Fisher RS et al. (1993)  Treatment of 
reflux esophagitis resistant to H2-receptor antagonists with lansoprazole, 
a new H+/K(+)-ATPase inhibitor: a controlled, double-blind study.  
Lansoprazole Study Group. American Journal of Gastroenterology 


88(8):1212-1217. 


study includes patients 
with Barrett’s 


oesophagus. 


Castell DO, Richter JE, Robinson M et al. (1996).  Efficacy and safety of 
lansoprazole in the treatment of erosive reflux esophagitis.  The 
Lansoprazole Group.  American Journal of Gastroenterology 91(9):1749-
1757. 


study includes patients 
with Barrett’s 


oesophagus. 


Castell D, Bagin R, Goldlust B et al. (2005) Comparison of the effects of 
immediate-release omeprazole powder for oral suspension and 
pantoprazole delayed-release tablets on nocturnal acid breakthrough in 
patients with symptomatic gastro-oesophageal reflux disease. Alimentary 


Pharmacology & Therapeutics 21(12):1467-1474. 


only patients with mild, 
non-erosive esophagitis 
included, follow up period 


< 28 days 


Chen CY, Lu CL, Luo JC et al. (2005) Esomeprazole tablet vs omeprazole 
capsule in treating erosive esophagitis. World Journal of Gastroenterology 


11(20):3112-3117. 


Results not clear for 
patients with severe 


erosive esophagitis only. 


Chiba N. (1997) Proton pump inhibitors in acute healing and maintenance 
of erosive or worse esophagitis: a systematic overview. Canadian Journal 


of Gastroenterology 11 Suppl B:66B-73B. 


not a primary study, only 
data ranges reported for 


relevant outcomes. 


Cho YK, Choi MG, Bak YT et al. (2012) Efficacy of S-pantoprazole 20 mg 
compared with pantoprazole 40 mg in the treatment of reflux esophagitis: 
a randomized, double-blind comparative trial. Digestive Diseases and 


Sciences 57(12):3189-3194. 


only patients with mild, 
non-erosive esophagitis 


included. 


Cloud ML, Enas N, Humphries TJ et al. (1998) Rabeprazole in treatment 
of acid peptic diseases: results of three placebo-controlled dose-response 
clinical trials in duodenal ulcer, gastric ulcer, and gastroesophageal reflux 
disease (GERD). The Rabeprazole Study Group. Digestive Diseases and 


results not clear for 
patients with severe 


erosive esophagitis only. 
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Excluded studies Reason for exclusion 


Sciences 43(5):993-1000. 


Corinaldesi R, Valentini M, Belaiche J et al. (1995) Pantoprazole and 
omeprazole in the treatment of reflux oesophagitis: a European 


multicentre study. Alimentary Pharmacology & Therapeutics 9(6):667-671. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Cutler A, Robinson M, Murthy A (2010) Rabeprazole 20 mg for erosive 
esophagitis-associated symptoms in a large, community-based study: 


additional results. Digestive Diseases and Sciences 55(2):338-345. 


not a primary study 


Dehn TC, Shepherd HA, Colin-Jones D (1990) Double blind comparison 
of omeprazole (40 mg od) versus cimetidine (400 mg qd) in the treatment 
of symptomatic erosive reflux oesophagitis, assessed endoscopically, 


histologically and by 24 h pH monitoring. Gut 31(5):509-513. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Dekkers CP, Beker JA, Thjodleifsson B et al (1999) Double-blind 
comparison [correction of Double-blind, placebo-controlled comparison] of 
rabeprazole 20 mg vs omeprazole 20 mg in the treatment of erosive or 
ulcerative gastro-oesophageal reflux disease.  The European 
Rabeprazole Study Group. Alimentary Pharmacology & Therapeutics 


13(1):49-57. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Delchier JC, Cohen G, Humphries TJ (2000) Rabeprazole, 20 mg once 
daily or 10 mg twice daily, is equivalent to omeprazole, 20 mg once daily, 
in the healing of erosive gastroesophageal reflux disease. Scandinavian 


Journal of Gastroenterology 35(12):1245-1250. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Dent J (1990) Australian clinical trials of omeprazole in the management 
of reflux oesophagitis [Review]. Digestion 47 Suppl 1:69-71. 


narrative review only 


Dent J, Yeomans ND, Mackinnon M DJ et al (1994) Omeprazole v 
ranitidine for prevention of relapse in reflux oesophagitis.  A controlled 


double blind trial of their efficacy and safety. Gut 35(5):590-598. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Dettmar PW, Sykes J, Little SL et al. (2006) Rapid onset of effect of 
sodium alginate on gastro-oesophageal reflux compared with ranitidine 
and omeprazole, and relationship between symptoms and reflux episodes. 


International Journal of Clinical Practice 60(3):275-283. 


only patients with mild, 
non-erosive esophagitis 
included. 


DeVault KR, Morgenstern DM, Lynn RB et al. (2007) Effect of 
pantoprazole in older patients with erosive esophagitis. Diseases of the 


Esophagus 20(5):411-415. 


not a primary study. 


Ducrotte P, Guillemot F, Elouaer-Blanc L et al. )1994) Comparison of 
omeprazole and famotidine on esophageal pH in patients with moderate 
to severe esophagitis: a cross-over study. American Journal of 


Gastroenterology 89(5):717-721. 


follow up period < 28 days 


Duvnjak M, Virovic L, Supanc V et al. (2002) Efficacy of pantoprazole 
compared with ranitidine in the treatment of gastroesophageal reflux 
disease: An open-labeled randomized parallel and longitudinal 


comparative trial. Pharmaca 40(3-4):199-206. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Earnest DL, Dorsch E, Jones J et al. (1998) A placebo-controlled dose-
ranging study of lansoprazole in the management of reflux esophagitis. 


American Journal of Gastroenterology 93(2):238-243. 


baseline disease severity 
not reported. 


Edwards SJ, Lind T, Lundell L. (2001) Systematic review of proton pump 
inhibitors for the acute treatment of reflux oesophagitis.  Alimentary 


Pharmacology & Therapeutics 15(11):1729-1736. 


data not reported by 
severity of erosive 


oesophagitis. 


Edwards SJ, Lind T, Lundell L (2006) Systematic review: proton pump 
inhibitors (PPIs) for the healing of reflux oesophagitis - a comparison of 
esomeprazole with other PPIs. Alimentary Pharmacology & Therapeutics 


24(5):743-750 


not a primary study, data 
not reported by severity of 


erosive oesophagitis. 
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Excluded studies Reason for exclusion 


Edwards SJ, Lind T, Lundell L, DAS R (2009) Systematic review: 
standard- and double-dose proton pump inhibitors for the healing of 
severe erosive oesophagitis -- a mixed treatment comparison of 
randomized controlled trials. Alimentary Pharmacology & Therapeutics 


30(6):547-556. 


not a primary study, data 
not reported by severity of 


erosive oesophagitis. 


Eggleston A, Katelaris PH, Nandurkar S et al. (2009) Clinical trial: the 
treatment of gastro-oesophageal reflux disease in primary care--
prospective randomized comparison of rabeprazole 20 mg with 
esomeprazole 20 and 40 mg. Alimentary Pharmacology & Therapeutics 


29(9):967-978. 


only patients with mild, 
non-erosive esophagitis 


included. 


Escourrou J, Deprez P, Saggioro A et al. (1999) Maintenance therapy with 
pantoprazole 20 mg prevents relapse of reflux oesophagitis. Alimentary 
Pharmacology & Therapeutics 13(11):1481-1491. 


protocol excluded, no 


control group. 


Farley A, Wruble LD, Humphries TJ (2000) Rabeprazole versus ranitidine 
for the treatment of erosive gastroesophageal reflux disease: a double-
blind, randomized clinical trial.  Rabeprazole Study Group. American 


Journal of Gastroenterology 95(8):1894-1899. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Fass R, Murthy U, Hayden CW et al. (2000) Omeprazole 40 mg once a 
day is equally effective as lansoprazole 30 mg twice a day in symptom 
control of patients with gastro-oesophageal reflux disease (GERD) who 
are resistant to conventional-dose lansoprazole therapy-a prospective, 
randomized, multi-centre study. Alimentary Pharmacology & Therapeutics 


14(12):1595-1603. 


only patients with mild, 
non-erosive esophagitis 


included. 


Fass R, Delemos B, Nazareno L et al. (2010) Clinical trial: maintenance 
intermittent therapy with rabeprazole 20 mg in patients with symptomatic 
gastro-oesophageal reflux disease - a double-blind, placebo-controlled, 
randomized study. Alimentary Pharmacology & Therapeutics 31(9):950-


960. 


only patients with mild, 
non-erosive esophagitis 


included. 


Feldman M, Harford WV, Fisher RS et al. (1993)  Treatment of reflux 
esophagitis resistant to H2-receptor antagonists with lansoprazole, a new 
H+/K(+)-ATPase inhibitor: a controlled, double-blind study.  Lansoprazole 


Study Group. American Journal of Gastroenterology 88(8):1212-1217. 


study includes patients 
with Barrett’s 


oesophagus. 


Fiorucci S, Santucci L, Morelli A (1990) Effect of omeprazole and high 
doses of ranitidine on gastric acidity and gastroesophageal reflux in 
patients with moderate-severe esophagitis. American Journal of 


Gastroenterology 85(11):1458-1462. 


follow up period < 28 


days. 


Frazzoni M, De ME, Grisendi A et al. (2002) Lansoprazole vs omeprazole 
for gastro-oesophageal reflux disease: a pH-metric comparison. 


Alimentary Pharmacology & Therapeutics 16(1):35-39. 


study includes patients 
with Barrett’s 


oesophagus. 


Frazzoni M, De ME, Grisendi A et al. (2003) Effective intra-oesophageal 
acid suppression in patients with gastro-oesophageal reflux disease: 
lansoprazole vs pantoprazole. Alimentary Pharmacology & Therapeutics 


17(2):235-241. 


study includes patients 
with Barrett’s 


oesophagus. 


Galmiche JP, Barthelemy P, Hamelin B (1997) Treating the symptoms of 
gastro-oesophageal reflux disease: a double-blind comparison of 
omeprazole and cisapride. Alimentary Pharmacology & Therapeutics 
11(4):765-773. 


only patients with mild, 
non-erosive esophagitis 


included. 


Gardner JD, Gallo-Torres H, Sloan S et al. (2003) The basis for the 
decreased response to proton pump inhibitors in gastro-oesophageal 
reflux disease patients without erosive oesophagitis. Alimentary 


Pharmacology & Therapeutics 18(9):891-905. 


follow up period < 28 
days. 
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Excluded studies Reason for exclusion 


Genta RM, Rindi G, Fiocca R et al. (2003) Effects of 6-12 months of 
esomeprazole treatment on the gastric mucosa. American Journal of 


Gastroenterology 98(6):1257-1265. 


not a primary study. 


Glatzel D, Abdel-Qader M, Gatz G et al. (2006) Pantoprazole 40 mg is as 
effective as esomeprazole 40 mg to relieve symptoms of 
gastroesophageal reflux disease after 4 weeks of treatment and superior 
regarding the prevention of symptomatic relapse. Digestion 74(3-4):145-


154. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Glatzel D, Abdel-Qader M, Gatz G (2007) Pantoprazole 40 mg is as 
effective as esomeprazole 40 mg to relieve symptoms of 
gastroesophageal reflux disease after 4 weeks of treatment and superior 
regarding the prevention of symptomatic relapse. Digestion 75 Suppl 1:69-
78. 


duplicate of Glatzel D, 
Abdel-Qader M, Gatz G et 
al. (2006) Digestion 74(3-


4):145-154. 


Goh KL, Benamouzig R, Sander P et al. (2007) Efficacy of pantoprazole 
20 mg daily compared with esomeprazole 20 mg daily in the maintenance 
of healed gastroesophageal reflux disease: a randomized, double-blind 
comparative trial - the EMANCIPATE study. European Journal of 


Gastroenterology & Hepatology 19(3):205-211. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Gough AL, Long RG, Cooper BT et al. (1996) Lansoprazole versus 
ranitidine in the maintenance treatment of reflux oesophagitis. Alimentary 


Pharmacology & Therapeutics 10(4):529-539. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Gralnek IM, Dulai GS, Fennerty MB et al. (2006) Esomeprazole versus 
other proton pump inhibitors in erosive esophagitis: a meta-analysis of 
randomized clinical trials. Clinical Gastroenterology & Hepatology 


4(12):1452-1458. 


not a primary study, data 
not reported by severity of 


erosive oesophagitis. 


Hallerback B, Unge P, Carling L et al. (1994) Omeprazole or ranitidine in 
long-term treatment of reflux esophagitis.  The Scandinavian Clinics for 


United Research Group. Gastroenterology 107(5):1305-1311. 


study includes patients 
with Barrett’s 


oesophagus. 


Hansen AN, Bergheim R, Fagertun H et al. (2006) Long-term 
management of patients with symptoms of gastro-oesophageal reflux 
disease -- a Norwegian randomised prospective study comparing the 
effects of esomeprazole and ranitidine treatment strategies on health-
related quality of life in a general practitioners setting. International 


Journal of Clinical Practice 60(1):15-22. 


only patients with mild, 
non-erosive esophagitis 


included. 


Hatlebakk JG, Berstad A, Carling L et al. (1993) Lansoprazole versus 
omeprazole in short-term treatment of reflux oesophagitis.  Results of a 
Scandinavian multicentre trial. Scandinavian Journal of Gastroenterology 


28(3):224-228. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Havelund T, Laursen LS, Skoubo-Kristensen E et al. (1988) Omeprazole 
and ranitidine in treatment of reflux oesophagitis: double blind 


comparative trial. Br Med J (Clin Res Ed) 296 (6615):89-92. 


baseline disease severity 
only partially reported. 


Hetzel DJ (1992) Controlled clinical trials of omeprazole in the long-term 
management of reflux disease [review]. Digestion 51 Suppl 1:35-42. 


not a primary study. 


Hetzel DJ, Dent J, Reed WD et al (1988) Healing and relapse of severe 
peptic esophagitis after treatment with omeprazole. Gastroenterology 


95(4):903-912. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Holtmann G, Bytzer P, Metz M et al (2002) A randomized, double-blind, 
comparative study of standard-dose rabeprazole and high-dose 
omeprazole in gastro-oesophageal reflux disease. Alimentary 


Pharmacology & Therapeutics 16(3):479-485. 


main outcome not 
relevant, follow up period 


< 28 days. 


Howden CW, Henning JM, Huang B (2001) Management of heartburn in a baseline disease severity 
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large, randomized, community-based study: comparison of four 
therapeutic strategies. American Journal of Gastroenterology 96(6):1704-


1710. 


not reported. 


Howden CW, Ballard D, Robieson W (2002) Evidence for therapeutic 
equivalence of lansoprazole 30 mg and esomeprazole 40 mg in the 
treatment of erosive oesophagitis.  Clinical Drug Investigation 22 (2): 99-


109. 


outcome results unclear 
for percentages of 


patients healed. 


James OF, Parry-Billings KS (1994) Comparison of omeprazole and 
histamine H2-receptor antagonists in the treatment of elderly and young 


patients with reflux oesophagitis. Age Ageing 23(2):121-126. 


not a primary study. 


Jaspersen D, Schwacha H, Schorr W et al (1996).  Omeprazole in the 
treatment of patients with complicated gastro-oesophageal reflux disease.  


Journal of  Gastroenterology & Hepatology 11(10):900-902. 


study includes patients 
with Barrett’s 


oesophagus. 


Johnson D, Crawley JA, Hwang C et al. (2010) Clinical trial: esomeprazole 
for moderate-to-severe nighttime heartburn and gastro-oesophageal reflux 
disease-related sleep disturbances. Alimentary Pharmacology & 


Therapeutics 32(2):182-190. 


no endoscopy performed. 


Johnson DA, Benjamin SB, Vakil NB et al. (2001)  Esomeprazole once 
daily for 6 months is effective therapy for maintaining healed erosive 
esophagitis and for controlling gastroesophageal reflux disease 
symptoms: a randomized, double-blind, placebo-controlled study of 


efficacy and safety. American Journal of Gastroenterology 96(1):27-34. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Johnson DA, Fennerty MB. (2004) Heartburn severity underestimates 
erosive esophagitis severity in elderly patients with gastroesophageal 


reflux disease. Gastroenterology 126(3):660-664. 


not a primary study. 


Johnson DA, Orr WC, Crawley JA et al (2005) Effect of esomeprazole on 
nighttime heartburn and sleep quality in patients with GERD: a 
randomized, placebo-controlled trial. American Journal of 


Gastroenterology 100(9):1914-1922. 


no endoscopy performed. 


Johnson DA, Stacy T, Ryan M et al. (2005) A comparison of 
esomeprazole and lansoprazole for control of intragastric pH in patients 
with symptoms of gastro-oesophageal reflux disease. Alimentary 


Pharmacology & Therapeutics 22(2):129-134. 


follow up period < 28 
days. 


Johnson M, Guilford S, Libretto SE (2002) Patients have treatment 
preferences: a multicentre, double-blind, crossover study comparing 
rabeprazole and omeprazole. Current Medical Research & Opinion 


18(5):303-310. 


no endoscopy performed. 


Johnsson F, Hatlebakk JG, Klintenberg AC et al (2003) Symptom-relieving 
effect of esomeprazole 40 mg daily in patients with heartburn. 


Scandinavian Journal of Gastroenterology 38(4):347-353. 


only patients with mild, 
erosive esophagitis 


included 


Johnsson F, Moum B, Vilien M et al. (2002) On-demand treatment in 
patients with oesophagitis and reflux symptoms: comparison of 
lansoprazole and omeprazole. Scandinavian Journal of Gastroenterology 


37(6):642-647. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Katz PO, Ginsberg GG, Hoyle PE et al. (2007) Relationship between 
intragastric acid control and healing status in the treatment of moderate to 
severe erosive oesophagitis. Alimentary Pharmacology & Therapeutics 


25(5):617-628. 


protocol excluded, no 
control group. 


Katz PO, Koch FK, Ballard ED et al. (2007) Comparison of the effects of 
immediate-release omeprazole oral suspension, delayed-release 
lansoprazole capsules and delayed-release esomeprazole capsules on 


follow up period < 28 


days. 
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nocturnal gastric acidity after bedtime dosing in patients with night-time 
GERD symptoms. Alimentary Pharmacology & Therapeutics 25(2):197-


205. 


Katz PO, Johnson DA, Levine D et al. (2010) A model of healing of Los 
Angeles grades C and D reflux oesophagitis: is there an optimal time of 
acid suppression for maximal healing? Alimentary Pharmacology & 


Therapeutics 32(3):443-447. 


not a primary study. 


Kawano S, Murata H, Tsuji S et al. (2002) Randomized comparative study 
of omeprazole and famotidine in reflux esophagitis. Journal of 


Gastroenterology & Hepatology 17(9):955-959. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Kinoshita Y, Hongo M (2012) Efficacy of twice-daily rabeprazole for reflux 
esophagitis patients refractory to standard once-daily administration of 
PPI: the Japan-based TWICE study. American Journal of 


Gastroenterology 107(4):522-530. 


protocol excluded, no 
control group. 


Klinkenberg-Knol EC, Jansen JM, Festen HP et al. (1987) Double-blind 
multicentre comparison of omeprazole and ranitidine in the treatment of 


reflux oesophagitis. Lancet (8529):349-351 


study includes patients 
with Barrett’s 


oesophagus. 


Klok RM, Postma MJ, van Hout BA et al. (2003) Meta-analysis: comparing 
the efficacy of proton pump inhibitors in short-term use. Alimentary 


Pharmacolgy & Therapeutics 17(10):1237-1245.   


limited relevant trials 
included, one in patients 
with non-erosive 


oesophagitis. 


Korner T, Schutze K, van Leendert RJ et al. (2003) Comparable efficacy 
of pantoprazole and omeprazole in patients with moderate to severe reflux 


esophagitis Results of a multinational study. Digestion 67(1-2):6-13. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Kovacs TO, Freston JW, Haber MM (2010) Long-term quality of life 
improvement in subjects with healed erosive esophagitis: treatment with 


Lansoprazole. Digestive Diseases and Sciences 55(5):1325-1336. 


not a primary study. 


Kusunoki H, Kusaka M, Kido S et al. (2009) Comparison of the effects of 
omeprazole and famotidine in treatment of upper abdominal symptoms in 
patients with reflux esophagitis. Journal of Gastroenterology 44(4):261-


270. 


not a randomised trial. 


Labenz J, Armstrong D, Lauritsen K, et al. (2005)  A randomized 
comparative study of esomeprazole 40 mg versus pantoprazole 40 mg for 
healing erosive oesophagitis: the EXPO study.  Alimentary Pharmacology 


& Therapeutics 21(6):739-746. 


study includes patients 
with Barrett’s 


oesophagus. 


Labenz J, Armstrong D, Lauritsen K et al. (2005) Esomeprazole 20 mg vs  
pantoprazole 20 mg for maintenance therapy of healed erosive 
oesophagitis: results from the EXPO study.  Alimentary Pharmacology & 


Therapeutics 22(9):803-811 


study includes patients 
with Barrett’s 


oesophagus. 


Labenz J, Armstrong D, Zetterstrand S et al. (2009) Clinical trial: factors 
associated with resolution of heartburn in patients with reflux 
oesophagitis--results from the EXPO study. Alimentary Pharmacology & 


Therapeutics 29(9):959-966. 


protocol excluded, main 
outcome not relevant. 


Labenz J, Armstrong D, Zetterstrand S et al. (2009) Clinical trial: factors 
associated with freedom from relapse of heartburn in patients with healed 
reflux oesophagitis--results from the maintenance phase of the EXPO 


study. Alimentary Pharmacology & Therapeutics 29(11):1165-1171. 


not a primary study. 


Laursen LS, Havelund T, Bondesen S et al (1995) Omeprazole in the 
long-term treatment of gastro-oesophageal reflux disease.  A double-blind 
randomized dose-finding study, Scandinavian Journal of Gastroenterology 


30(9):839-846. 


results not clear for 
patients with severe 


erosive esophagitis only. 
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Excluded studies Reason for exclusion 


Lewin van den Broek NT, Numans ME, Buskens E et al (2001) A 
randomised controlled trial of four management strategies for dyspepsia: 
relationships between symptom subgroups and strategy outcome. British 


Journal of General Practice 51(469):619-624. 


baseline endoscopy 
grades not reported. 


Lundell L (1990) Prevention of relapse of reflux oesophagitis after 
endoscopic healing: the efficacy and safety of omeprazole compared with 


ranitidine. Digestion 47 Suppl 1:72-75. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Lundell L, Backman L, Ekstrom P et al (1990) Omeprazole or high-dose 
ranitidine in the treatment of patients with reflux oesophagitis not 
responding to 'standard doses' of H2-receptor antagonists. Alimentary 


Pharmacology & Therapeutics 4(2):145-155. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Lundell L, Backman L, Ekstrom P et al (1991) Prevention of relapse of 
reflux esophagitis after endoscopic healing: the efficacy and safety of 
omeprazole compared with ranitidine. Scandinavian Journal of 


Gastroenterology 26(3):248-256. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Marks RD, Richter JE, Rizzo J et al (1994) Omeprazole versus H2-
receptor antagonists in treating patients with peptic stricture and 


esophagitis. Gastroenterology 106(4):907-915. 


not relevant, evaluating 
treatment of peptic 
stricture, not esophagitis. 
Comparator was a choice 
of H2RAs at investigators 


discretion. 


Mathias SD, Castell DO, Elkin EP et al. (1996) Health-related quality of life 
of patients with acute erosive reflux esophagitis. Digestive Diseases and 


Sciences 41(11):2123-2129. 


not a primary study. 


Mathias SD, Colwell HH, Miller DP et al. (2001) Health-Related quality-of-
life and quality-days incrementally gained in symptomatic nonerosive 
GERD patients treated with lansoprazole or ranitidine. Digestive Diseases 


and Sciences 46(11):2416-2423. 


only patients with mild, 
non-erosive esophagitis 


included. 


Maton PN, Orlando R, Joelsson B. (1999) Efficacy of omeprazole versus 
ranitidine for symptomatic treatment of poorly responsive acid reflux 
disease-a prospective, controlled trial. Alimentary Pharmacology & 


Therapeutics 13(6):819-826. 


no endoscopy performed. 


Mulder CJ, Dekker W, Gerretsen M. (1996).   Lansoprazole 30 mg versus 
omeprazole 40 mg in the treatment of reflux oesophagitis grade II, III and 
IVa (a Dutch multicentre trial).  Dutch Study Group.   European Journal of 


Gastroenterology & Hepatology 8(11):1101-1106. 


study includes patients 
with Barrett’s 


oesophagus. 


Mulder CJ, Westerveld BD, Smit JM et al. (2002) A double-blind, 
randomized comparison of omeprazole Multiple Unit Pellet System 
(MUPS) 20 mg, lansoprazole 30 mg and pantoprazole 40 mg in 
symptomatic reflux oesophagitis followed by 3 months of omeprazole 
MUPS maintenance treatment: a Dutch multicentre trial. European Journal 


of Gastroenterology & Hepatology14(6):649-656. 


no endoscopy performed. 


Norman HA, Bergheim R, Fagertun H et al. (2005) A randomised 
prospective study comparing the effectiveness of esomeprazole treatment 
strategies in clinical practice for 6 months in the management of patients 
with symptoms of gastroesophageal reflux disease. International Journal 
of Clinical Practice 59(6):665-671. 


no endoscopy performed. 


Pace F, Negrini C, Wiklund I et al. (2005) Quality of life in acute and 
maintenance treatment of non-erosive and mild erosive gastro-
oesophageal reflux disease. Alimentary Pharmacology & Therapeutics 


22(4):349-356. 


not a primary study. 


Pai VG, Pai NV, Thacker HP et al. (2006) Comparative clinical trial of S- baseline endoscopy 
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Excluded studies Reason for exclusion 


pantoprazole versus racemic pantoprazole in the treatment of gastro-
esophageal reflux disease. World Journal of 


Gastroenterology12(37):6017-6020. 


grades not reported for all 


patients. 


Pare P, Armstrong D, Pericak D et al. (2003) Pantoprazole rapidly 
improves health-related quality of life in patients with heartburn: a 
prospective, randomized, double blind comparative study with nizatidine. 


Journal of Clinical Gastroenterology 37(2):132-138. 


not a primary study. 


Peura DA, Freston JW, Haber MM et al. (2009) Lansoprazole for long-
term maintenance therapy of erosive esophagitis: double-blind 
comparison with ranitidine. Digestive Diseases and Sciences 54(5):955-


963. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Peura DA, Riff DS, Snoddy AM et al. (2009) Clinical trial: lansoprazole 15 
or 30 mg once daily vs placebo for treatment of frequent nighttime 
heartburn in self-treating subjects. Alimentary Pharmacology & 


Therapeutics 30(5):459-468. 


only patients with mild, 
non-erosive esophagitis 


included. 


Pilotto A, Leandro G, Franceschi M (2003) Short- and long-term therapy 
for reflux oesophagitis in the elderly: a multi-centre, placebo-controlled 
study with pantoprazole. Alimentary Pharmacology & Therapeutics 


17(11):1399-1406. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Pilotto A, Franceschi M, Leandro G et al. (2007) Comparison of four 
proton pump inhibitors for the short-term treatment of esophagitis in 


elderly patients. World Journal of Gastroenterology 13(33):4467-4472. 


study includes patients 
with Barrett’s 


oesophagus. 


Plein K, Hotz J, Wurzer H. (2000) Pantoprazole 20 mg is an effective 
maintenance therapy for patients with gastro-oesophageal reflux disease. 


European Journal of Gastroenterology & Hepatology 12(4):425-432. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Pratha V, Hogan DL, Lynn RB et al. (2006) Intravenous pantoprazole as 
initial treatment in patients with gastroesophageal reflux disease and a 
history of erosive esophagitis: a randomized clinical trial. Digestive 


Diseases and Sciences 51(9):1595-1601. 


follow up period < 28 
days. 


Revicki DA, Sorensen S, Maton PN. (1998) Health-related quality of life 
outcomes of omeprazole versus ranitidine in poorly responsive 
symptomatic gastroesophageal reflux disease. Digestive Diseases 


16(5):284-291. 


no endoscopy performed. 


Richter JE, Fraga P, Mack M et al. (1991) Reflux oesophagitis resolves 
more rapidly with omeprazole 20 mg once daily that with ranitidine 150 mg 
twice daily: omeprazole 40 mg once daily provides further benefit in 


unresponsive patients. British Journal of Clinical Research 2:133-148. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Richter JE, Sabesin SM, Kogut DG et al. (1996) Omeprazole versus 
ranitidine or ranitidine/metoclopramide in poorly responsive symptomatic 
gastroesophageal reflux disease. American Journal of Gastroenterology 


91(9):1766-1772.  


results not clear for 
patients with severe 


erosive esophagitis only. 


Richter JE, Kahrilas PJ, Sontag SJ et al. (2001) Comparing lansoprazole 
and omeprazole in onset of heartburn relief: results of a randomized, 
controlled trial in erosive esophagitis patients. American Journal of 


Gastroenterology 96(11):3089-3098.  


results not clear for 
patients with severe 


erosive esophagitis only. 


Robinson M, Decktor DL, Maton PN et al. (1993) Omeprazole is superior 
to ranitidine plus metoclopramide in the short-term treatment of erosive 


esophagitis. Alimentary Pharmacology & Therapeutics 7:67-73. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Ruth M, Enbom H, Lundell L et al. (1988) The effect of omeprazole or 
ranitidine treatment on 24-hour esophageal acidity in patients with reflux 


esophagitis. Scandinavian Journal of Gastroenterology 23(9):1141-1146. 


results not clear for 
patients with severe 


erosive esophagitis only. 
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Excluded studies Reason for exclusion 


Sakurai K, Nagahara A, Inoue K et al (2012) Efficacy of omeprazole, 
famotidine, mosapride and teprenone in patients with upper 
gastrointestinal symptoms: an omeprazole-controlled randomized study 


(J-FOCUS). BMC Gastroenterology 12:42. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Sandmark S, Carlsson R, Fausa O et al. (1988) Omeprazole or ranitidine 
in the treatment of reflux esophagitis.  Results of a double-blind, 
randomized, Scandinavian multicenter study. Scandinavian Journal of 


Gastroenterology 23(5):625-632. 


study includes patients 
with Barrett’s 


oesophagus. 


Schneider H, Van RC, Schmidt S et al. (2004) Esomeprazole 40 mg 
administered intravenously has similar safety and efficacy profiles to the 
oral formulation in patients with erosive esophagitis. Digestion 70(4):250-


256. 


protocol excluded, no 


control group. 


Scholten T, Gatz G, Hole U (2003)  Once-daily pantoprazole 40 mg and 
esomeprazole 40 mg have equivalent overall efficacy in relieving GERD-
related symptoms. Alimentary Pharmacology & Therapeutics 18(6):587-


594. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Sharma VK, Leontiadis GI, Howden CW. (2001) Meta-analysis of 
randomized controlled trials comparing standard clinical doses of 
omeprazole and lansoprazole in erosive oesophagitis. Alimentary 


Pharmacology & Therapeutics 15(2):227-231. 


not a primary study, data 
not reported by severity of 


erosive oesophagitis. 


Shimatani T, Inoue M, Kuroiwa T et al. (2007) Which has superior acid-
suppressive effect, 10 mg omeprazole once daily or 20 mg famotidine 
twice daily? Effects of single or repeated administration in Japanese 
Helicobacter pylori-negative CYP2C19 extensive metabolizers. Digestive 


Diseases and Sciences 52(2):390-395. 


follow up period < 28 


days. 


Soga T, Matsuura M, Kodama Y et al. (1999) Is a proton pump inhibitor 
necessary for the treatment of lower-grade reflux esophagitis?Journal of 


Gastroenterology 34(4):435-440. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Sontag SJ, Hirschowitz BI, Holt S et al. (1992) Two doses of omeprazole 
versus placebo in symptomatic erosive esophagitis: the US Multicenter 


Study. Gastroenterology 1992; 102(1):109-118. 


study includes patients 
with Barrett’s 


oesophagus. 


Sontag SJ, Kogut DG, Fleischmann R et al. (1996) Lansoprazole prevents 
recurrence of erosive reflux esophagitis previously resistant to H2-RA 
therapy  The Lansoprazole Maintenance Study Group. American Journal 


of Gastroenterology 91(9):1758-1765. 


baseline disease severity 
only partially reported. 


Sontag SJ, Kogut DG, Fleischmann R et al (1997) Lansoprazole heals 
erosive reflux esophagitis resistant to histamine H2-receptor antagonist 


therapy. American Journal of Gastroenterology 92(3):429-437. 


study includes patients 
with Barrett’s 


oesophagus. 


Sontag SJ, Robinson M, Roufail W et al. (1997) Daily omeprazole 
surpasses intermittent dosing in preventing relapse of oesophagitis: a US 
multi-centre double-blind study. Alimentary Pharmacology & Therapeutics 


11(2):373-380. 


baseline disease severity 
not clear. 


Suurna MV, Welge J, Surdulescu V et al. (2008) Randomized placebo-
controlled trial of pantoprazole for daytime sleepiness in GERD and 
obstructive sleep disordered breathing. Otolaryngology -- Head and Neck 


Surgery 139(2):286-290. 


no endoscopy performed. 


Talley NJ, Moore MG, Sprogis A et al. (2002) Randomised controlled trial 
of pantoprazole versus ranitidine for the treatment of uninvestigated 


heartburn in primary care. Medical Journal of Australia 177(8):423-427. 


no endoscopy performed. 


Tepes B, Stabuc B, Kocijancic B et al. (2009) Maintenance therapy of 
gastroesophageal reflux disease patients with omeprazole. 


no control in patients with 
severe oesophagitis. 
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Excluded studies Reason for exclusion 


Hepatogastroenterology 56(89):67-74. 


The Italian Reflux Oesophagitis Group (1991) Omeprazole produces 
significantly greater healing of erosive or ulcerative reflux esophagitis than 


ranitidine. European Journal of Gastroenterology & Hepatology 3:511-517. 


study includes patients 
with Barrett’s 


oesophagus. 


Thjodleifsson B, Beker JA, Dekkers C et al. (2000) Rabeprazole versus 
omeprazole in preventing relapse of erosive or ulcerative 
gastroesophageal reflux disease: a double-blind, multicenter, European 
trial.  The European Rabeprazole Study Group. Digestive Diseases and 
Sciences 45(5):845-853. 


baseline disease severity 


not reported. 


Thjodleifsson B, Rindi G, Fiocca R et al. (2003) A randomized, double-
blind trial of the efficacy and safety of 10 or 20 mg rabeprazole compared 
with 20 mg omeprazole in the maintenance of gastro-oesophageal reflux 
disease over 5 years. Alimentary Pharmacology & Therapeutics 


17(3):343-351. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Thomson AB. (2000) Are the orally administered proton pump inhibitors 
equivalent? A comparison of lansoprazole, omeprazole, pantoprazole, and 


rabeprazole [review]. Current Gastroenterology Reports 2(6):482-49. 


narrative review. 


Umeda N, Miki K, Hoshino E. (1995) Lansoprazole versus famotidine in 
symptomatic reflux esophagitis: a randomized, multicnter study. Journal of 


Clinical Gastroenterology 20 Suppl 1:S17-S23. 


not appropriately 
randomised. 


Vakil NB, Shaker R, Johnson DA et al. (2001) The new proton pump 
inhibitor esomeprazole is effective as a maintenance therapy in GERD 
patients with healed erosive oesophagitis: a 6-month, randomized, 
double-blind, placebo-controlled study of efficacy and safety. Alimentary 


Pharmacology & Therapeutics 15(7):927-935. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Vakil N. (2003) Review article: esomeprazole, 40 mg once daily, 
compared with lansoprazole, 30 mg once daily, in healing and symptom 
resolution of erosive oesophagitis. Alimentary Pharmacology & 


Therapeutics 17 Suppl 1:21-23. 


not a primary study. 


Vakil N, Fennerty MB (2003) Direct comparative trials of the efficacy of 
proton pump inhibitors in the management of gastro-oesophageal reflux 
disease and peptic ulcer disease [review] Alimentary Pharmacology & 


Therapeutics 18(6):559-568.  


not a primary study, data 
not reported by severity of 


erosive oesophagitis. 


van PB, Numans ME, Lau J et al. (2003) Short-term treatment of 
gastroesophageal reflux disease. Journal of General Internal Medicine 


18(9):755-763. 


only patients with mild, 
non-erosive esophagitis 


included. 


van Zanten SV, Wahlqvist P, Talley NJ K et al. (2011) Randomised clinical 
trial: the burden of illness of uninvestigated dyspepsia before and after 
treatment with esomeprazole--results from the STARS II study. Alimentary 


Pharmacology & Therapeutics 34(7):714-723. 


no endoscopy performed. 


van Zanten SJ, Henderson C, Hughes N (2012) Patient satisfaction with 
medication for gastroesophageal reflux disease: a systematic review. 


Canadian Journal of Gastroenterology 26(4):196-204.  


not a primary study, non-
RCTs selected. 


van ZJ, Van RC, Vieweg W et al. (2004) Efficacy and safety of 
pantoprazole versus ranitidine in the treatment of patients with 


symptomatic gastroesophageal reflux disease. Digestion 70(1):61-69. 


no endoscopy performed. 


Vantrappen G, Rutgeerts L, Schurmans P et al. (1988)  Omeprazole (40 
mg) is superior to ranitidine in short-term treatment of ulcerative reflux 


esophagitis.  Digestive Diseases Science 33(5):523-529.  


study includes patients 
with Barrett’s 


oesophagus. 


Vcev A, Begic I, Ostojic R (2006). Esomeprazole versus pantoprazole for 
healing erosive oesophagitis. Collegium Antropologicum 30(3):519-522. 


study includes patients 
with Barrett’s 
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Excluded studies Reason for exclusion 


oesophagus. 


Venables TL, Newland RD, Patel AC et al. (1997) Maintenance treatment 
for gastro-oesophageal reflux disease. A placebo-controlled evaluation of 
10 milligrams omeprazole once daily in general practice. Scandinavian 


Journal of Gastroenterology 32(7):627-632. 


only patients with mild, 
non-erosive esophagitis 


included. 


Venables TL, Newland RD, Patel AC et al. (1997) Omeprazole 10 
milligrams once daily, omeprazole 20 milligrams once daily, or ranitidine 
150 milligrams twice daily, evaluated as initial therapy for the relief of 
symptoms of gastro-oesophageal reflux disease in general practice. 


Scandinavian Journal of Gastroenterology 32(10):965-973. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Vigneri S, Termini R, Leandro G et al. (1995) A comparison of five 
maintenance therapies for reflux esophagitis.  New England Journal of 


Medicine 333(17):1106-1110. 


study includes patients 
with Barrett’s 


oesophagus. 


Wang WH, Huang JQ, Zheng GFet al. (2005) Head-to-head comparison 
of H2-receptor antagonists and proton pump inhibitors in the treatment of 
erosive esophagitis: a meta-analysis. World Journal of Gastroenterology 


11(26):4067-4077. 


not a primary study, data 
pooled across drug 


classes. 


Watson RG, Tham TC, Johnston BT et al. (1997) Double blind cross-over 
placebo controlled study of omeprazole in the treatment of patients with 
reflux symptoms and physiological levels of acid reflux--the "sensitive 


oesophagus". Gut 40(5):587-590. 


only patients with mild, 
non-erosive esophagitis 


included. 


Welage LS, Berardi RR (2000) Evaluation of omeprazole, lansoprazole, 
pantoprazole, and rabeprazole in the treatment of acid-related 
diseases.[Review] Journal of the American Pharmacist’s Association 


(Washington) 40(1):52-62.  


narrative review. 


Wiklund I, Bardhan KD, Muller-Lissner S et al (1998) Quality of life during 
acute and intermittent treatment of gastro-oesophageal reflux disease with 
omeprazole compared with ranitidine.  Results from a multicentre clinical 
trial.  The European Study Group. Italian Journal of Gastroenterology & 


Hepatology 30(1):19-27. 


results not clear for 
patients with severe 


erosive esophagitis only. 


Wong WM, Lai KC, Hui WM et al. (2004) Double-blind, randomized 
controlled study to assess the effects of lansoprazole 30 mg and 
lansoprazole 15 mg on 24-h oesophageal and intragastric pH in Chinese 
subjects with gastro-oesophageal reflux disease. Alimentary 


Pharmacology & Therapeutics 19(4):455-462. 


only patients with mild 
erosive esophagitis 


included. 
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G.5 Question 5 9 


Excluded studies Reason for exclusion 


Anon (2007) Switching antibiotics mid-course improves H pylori 
cure rate. Journal of Family Practice 56: 608. 


Not an RCT or SR 


Anon (2008) 7 days of triple therapy good for H pylori. Journal of 
Family Practice 57: 8. 


Secondary publication of 
included study 


Adachi K, Hashimoto T, Ishihara S et al. (2003) Comparison of 
five-day Helicobacter pylori eradication regimens: Rabeprazole-
based and omeprazole-based regimens with and without 
omeprazole pretreatment. Current Therapeutic Research - 


Clinical and Experimental 64: 412-21. 


Excluded geographical 
setting 


Adamek RJ, Freitag M, Opferkuch W et al. (1994) Intravenous 
omeprazole/amoxicillin and omeprazole pretreatment in 


Not an RCT or SR 
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Excluded studies Reason for exclusion 


Helicobacter pylori-positive acute peptide ulcer bleeding. A pilot 


study. Scandinavian Journal of Gastroenterology 29: 880-3. 


Adamek RJ, Szymanski C, Pfaffenbach B (1997) Pantoprazole 
versus omeprazole in one-week low-dose triple therapy for curve 
of H. pylori infection. American Journal of Gastroenterology 92: 


1949-50. 


Only PPI differs between 
regimens 


Adamek RJ, Bethke TD (1998) Cure of Helicobacter pylori 
infection and healing of duodenal ulcer: comparison of 
pantoprazole-based one-week modified triple therapy versus 
two-week dual therapy. The International Pantoprazole HP Study 


Group. American Journal of Gastroenterology 93: 1919-24. 


Excluded geographical 


setting 


Adamek RJ, Szymanski C, Pfaffenbach B (1999) Pantoprazole 
suppresses Helicobacter pylori without affecting cure. 


Helicobacter 4: 266-71. 


Only PPI differs between 
regimens 


al-Assi MT, Cole RA, Karttunen TJ et al. (1995) Treatment of 
Helicobacter pylori infection with omeprazole-amoxicillin 
combination therapy versus ranitidine/sodium bicarbonate-


amoxicillin. American Journal of Gastroenterology 90: 1411-4. 


Interventions do not 
include antibiotics, PPIs, 
H2RAs or chelates & 


complexes 


al-Assi MT, Genta RM, Karttunen TJ et al. (1995) Azithromycin 
triple therapy for Helicobacter pylori infection: azithromycin, 
tetracycline, and bismuth. American Journal of Gastroenterology 


90: 403-5. 


Not an RCT or SR 


Altintas E, Ulu O, Sezgin O et al. (2004) Comparison of ranitidine 
bismuth citrate, tetracycline and metronidazole with ranitidine 
bismuth citrate and azithromycin for the eradication of 
Helicobacter pylori in patients resistant to PPI based triple 


therapy. Turkish Journal of Gastroenterology 15: 90-3. 


Second line studies 


Amarapurkar D, Makesar M, Amarapurkar A et al. (2004) 
Helicobacter pylori eradication: efficacy of conventional therapy 


in India. Tropical Doctor 34: 101-2. 


Study not published as 
full text 


Amrani N, Kanouni N, Bennani M et al. (2003) Helicobacter 
pylori eradication: Which first intention tri-therapy?. [French, 
English] OT - Eradication d'Helicobacter pylori: Quelle tritherapie 


de premiere intention? Acta Endoscopica 33: 371-5. 


Excluded geographical 
setting 


Anagnostopoulos GK, Tsiakos S, Margantinis G et al. (2004) 
Esomeprazole versus omeprazole for the eradication of 
Helicobacter pylori infection: results of a randomized controlled 


study. Journal of Clinical Gastroenterology 38: 503-6. 


Excluded geographical 
setting 


Arkkila PE, Seppala K, Kosunen TU et al. (2003) Eradication of 
Helicobacter pylori improves the healing rate and reduces the 
relapse rate of nonbleeding ulcers in patients with bleeding 


peptic ulcer. American Journal of Gastroenterology 98: 2149-56. 


Unknown population 


Asaka M, Ohtaki T, Kato M et al. (1994) Causal role of 
Helicobacter pylori in peptic ulcer relapse. Journal of 


Gastroenterology 29: Suppl-8. 


Not an RCT or SR 


Avidan B, Melzer E, Keller N et al. (2001) The effect of culture 
results for Helicobacter pylori on the choice of treatment 
following failure of initial eradication. Israel Medical Association 


Journal: Imaj 3: 163-5. 


Excluded geographical 
setting 


Aydin A, Onder G, Akarca U et al. (2007) Comparison of 1- and 
2-week pantoprazole-based triple therapies in clarithromycin-


Excluded geographical 


setting 
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Excluded studies Reason for exclusion 


sensitive and resistant cases. European Journal of Internal 


Medicine 18: 496-500. 


Bago J, Halle ZB, Strinic D et al. (2002) The impact of primary 
antibiotic resistance on the efficacy of ranitidine bismuth citrate- 
vs. omeprazole-based one-week triple therapies in H. pylori 
eradication--a randomised controlled trial. Wiener Klinische 


Wochenschrift 114: 448-53. 


Excluded geographical 
setting 


Bago J, Galovic A, Belosic HZ et al. (2004) Comparison of the 
efficacy of 250 mg and 500 mg clarithromycin used with 
lansoprazole and amoxicillin in eradication regimens for 
Helicobacter pylori infection. Wiener Klinische Wochenschrift 


116: 495-9. 


Excluded geographical 
setting 


Bago J, Pevec B, Tomic M et al. (2009) Second-line treatment 
for Helicobacter pylori infection based on moxifloxacin triple 
therapy: a randomized controlled trial. Wiener Klinische 


Wochenschrift 121: 47-52. 


Second line studies 


Bago P, Vcev A, Tomic M et al. (2007) High eradication rate of 
H. pylori with moxifloxacin-based treatment: a randomized 


controlled trial. Wiener Klinische Wochenschrift 119: 372-8. 


Excluded geographical 
setting 


Bancu L, Georgescu D, Ureche C et al. (2004) A prospective, 
randomized study on duodenal ulcer. Annals of Fundeni Hospital 


9: 10-2. 


Excluded geographical 
setting 


Bardhan K, Bayerdorffer E, Veldhuyzen Van Zanten SJ et al. 
(2000) The HOMER Study: the effect of increasing the dose of 
metronidazole when given with omeprazole and amoxicillin to 


cure Helicobacter pylori infection. Helicobacter 5: 196-201. 


Excluded geographical 
setting 


Bardhan KD, Graham DY, Hunt RH et al. (1997) Effects of 
smoking on cure of Helicobacter pylori infection and duodenal 
ulcer recurrence in patients treated with clarithromycin and 


omeprazole. Helicobacter 2: 27-31. 


Exclude for any other 
question specific reason 


Bardhan KD, Dillon J, Axon AT et al. (2000) Triple therapy for 
Helicobacter pylori eradication: a comparison of pantoprazole 
once versus twice daily. Alimentary Pharmacology & 


Therapeutics 14: 59-67. 


Only PPI differs between 
regimens 


Bate CM, Keeling PWN, Crowe JP et al. (1998) Effect of 
Helicobacter pylori eradication in patients with non-ulcer 
dyspepsia and duodenal ulcer disease using two omeprazole 
treatment regimens - A 12 month follow-up study. Journal of 


Clinical Research 1: 103-18. 


British Library unable to 
fulfil 


Bayerdorffer E, Miehlke S, Mannes GA et al. (1995) Double-blind 
trial of omeprazole and amoxicillin to cure Helicobacter pylori 
infection in patients with duodenal ulcers. Gastroenterology 108: 
1412-7. 


Comparator dataset 


Bayerdorffer E, Lind T, Dite P et al. (1999) Omeprazole, 
amoxycillin and metronidazole for the cure of Helicobacter pylori 


infection. Eur J Gastroenterol Hepatol 11 Suppl 2: 19-22. 


Excluded geographical 
setting 


Bazzoli F, Pozzato P, Zagari M et al. (1998) Efficacy of 
lansoprazole in eradicating Helicobacter pylori: a meta-analysis. 


Helicobacter 3: 195-201. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Bazzoli F, Zagari M, Pozzato P et al. (1998) Evaluation of short- Excluded geographical 
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Excluded studies Reason for exclusion 


term low-dose triple therapy for the eradication of Helicobacter 
pylori by factorial design in a randomized, double-blind, 
controlled study. Alimentary Pharmacology & Therapeutics 12: 


439-45. 


setting 


Bazzoli F, Zagari RM, Pozzato P et al. (2002) Low-dose 
lansoprazole and clarithromycin plus metronidazole vs. full-dose 
lansoprazole and clarithromycin plus amoxicillin for eradication 
of Helicobacter pylori infection. Alimentary Pharmacology & 


Therapeutics 16: 153-8. 


Excluded geographical 
setting 


Befrits R, Sjostedt S, Tour R et al. (2004) Long-term effects of 
eradication of Helicobacter pylori on relapse and histology in 
gastric ulcer patients: a two-year follow-up study. Scandinavian 


Journal of Gastroenterology 39: 1066-72. 


Exclude for any other 
question specific reason 


Bell GD, Bate CM, Axon AT et al. (1995) Addition of 
metronidazole to omeprazole/amoxycillin dual therapy increases 
the rate of Helicobacter pylori eradication: a double-blind, 
randomized trial. Alimentary Pharmacology & Therapeutics 9: 


513-20. 


Unknown population 


Bell GD, Bate CM, Axon AT et al. (1996) Symptomatic and 
endoscopic duodenal ulcer relapse rates 12 months following 
Helicobacter pylori eradication treatment with omeprazole and 
amoxycillin with or without metronidazole. Alimentary 
Pharmacology & Therapeutics 10: 637-44. 


Not dyspepsia 


Bertoni G, Sassatelli R, Nigrisoli E et al. (1996) Triple therapy 
with omeprazole, amoxycillin and azitromycin is highly effective 
in the eradication of H. pylori infection - A multicenter controlled 
study versus dual therapy (amoxycillin and omeprazole). 


Argomenti Di Gastroenterologia Clinica 9: 55-61. 


Study not available in 
English 


Bertoni G, Sassatelli R, Nigrisoli E et al. (1996) Triple therapy 
with azithromycin, omeprazole, and amoxicillin is highly effective 
in the eradication of Helicobacter pylori: a controlled trial versus 
omeprazole plus amoxicillin. American Journal of 


Gastroenterology 91: 258-63. 


Unknown population 


Bianchi PG, Parente F, Lazzaroni M (1993) Short and long term 
outcome of Helicobacter pylori positive resistant duodenal ulcers 
treated with colloidal bismuth subcitrate plus antibiotics or 


sucralfate alone. Gut 34: 466-9. 


Exclude for any other 
question specific reason 


Bianchi PG, Lazzaroni M, Bargiggia S et al. (1996) Omeprazole 
coupled with two antibiotics for Helicobacter pylori eradication 
and prevention of ulcer recurrence. American Journal of 


Gastroenterology 91: 695-700. 


Unknown population 


Bilardi C, Dulbecco P, Zentilin P et al. (2004) A 10-day 
levofloxacin-based therapy in patients with resistant Helicobacter 
pylori infection: a controlled trial. Clinical Gastroenterology & 


Hepatology 2: 997-1002. 


Second line studies 


Bochenek WJ, Peters S, Fraga PD et al. (2003) Eradication of 
Helicobacter pylori by 7-day triple-therapy regimens combining 
pantoprazole with clarithromycin, metronidazole, or amoxicillin in 
patients with peptic ulcer disease: results of two double-blind, 
randomized studies.[Erratum appears in Helicobacter. 2004 


Apr;9(2):183]. Helicobacter 8: 626-42. 


Unknown population 


Broutet N, Marais A, Lamouliatte H et al. (2001) cagA Status and Excluded geographical 
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Excluded studies Reason for exclusion 


eradication treatment outcome of anti-Helicobacter pylori triple 
therapies in patients with nonulcer dyspepsia. Journal of Clinical 


Microbiology 39: 1319-22. 


setting 


Bujanda L, Sanchez A, Iriondo C et al. (2001) Ranitidine bismuth 
citrate versus omeprazole plus two antibiotics for Helicobacter 
pylori eradication during one week. Anales de Medicina Interna 


18: 361-3. 


Study not available in 
English 


Bujanda L, Herrerias JM, Ripolles V et al. (2001) Efficacy and 
tolerability of three regimens for Helicobacter pylori eradication: 
A multicentre, double-blind, randomised clinical trial. Clinical 


Drug Investigation 21: 1-7. 


Excluded geographical 
setting 


Burette A, Glupczynski Y, De PC (1992) Evaluation of various 
multi-drug eradication regimens for Helicobacter pylori. 
European Journal of Gastroenterology and Hepatology 4: 817-


23. 


Exclude for any other 
question specific reason 


Buzas GM, Gyorffy H, Szeles I et al. (2004) Second-line and 
third-line trial for helicobacter pylori infection in patients with 
duodenal ulcers: A prospective, crossover, controlled study. 
Current Therapeutic Research - Clinical and Experimental 65: 


13-25. 


Second line studies 


Buzas GM, Jozan J (2006) First-line eradication of H pylori 
infection in Europe: a meta-analysis based on congress 
abstracts, 1997-2004. World Journal of Gastroenterology 12: 


5311-9. 


Exclude for any other 
question specific reason 


Buzas GM, Szeles I (2008) Interpretation of the 13C-urea breath 
test in the choice of second- and third-line eradication of 
Helicobacter pylori infection. Journal of Gastroenterology 43: 


108-14. 


Second line studies 


Calvet X, Garcia N, Campo R et al. (1998) Two-day quadruple 
therapy for cure of Helicobacter pylori infection: a comparative, 
randomized trial. American Journal of Gastroenterology 93: 932-


4. 


One or more study arms 


are less than 7 days 


Calvet X, Lopez-Lorente M, Cubells M et al. (1999) Two-week 
dual vs. one-week triple therapy for cure of Helicobacter pylori 
infection in primary care: a multicentre, randomized trial. 


Alimentary Pharmacology & Therapeutics 13: 781-6. 


Excluded geographical 
setting 


Calvet X, Garcia N, Lopez T et al. (2000) A meta-analysis of 
short versus long therapy with a proton pump inhibitor, 
clarithromycin and either metronidazole or amoxycillin for 
treating Helicobacter pylori infection. Alimentary Pharmacology & 


Therapeutics 14: 603-9. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Calvet X, Ducons J, Guardiola J et al. (2002) One-week triple vs. 
quadruple therapy for Helicobacter pylori infection - a 
randomized trial. Alimentary Pharmacology & Therapeutics 16: 


1261-7. 


Excluded geographical 
setting 


Calvet X, Ducons J, Bujanda L et al. (2005) Seven versus ten 
days of rabeprazole triple therapy for Helicobacter pylori 
eradication: a multicenter randomized trial. American Journal of 


Gastroenterology 100: 1696-701. 


Excluded geographical 
setting 


Cammarota G, Tursi A, Papa A et al. (1996) Helicobacter pylori 
eradication using one-week low-dose lansoprazole plus 
amoxycillin and either clarithromycin or azithromycin. Alimentary 


Excluded geographical 
setting 
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Excluded studies Reason for exclusion 


Pharmacology & Therapeutics 10: 997-1000. 


Cammarota G, Cianci R, Gasbarrini G (1999) Eradication of 
Helicobacter pylori in routine clinical practice: doubts and 


uncertainties. Hepato-Gastroenterology 46: 312-5. 


Excluded geographical 
setting 


Carvalho AF, Fiorelli LA, Jorge VN et al. (1998) Addition of 
bismuth subnitrate to omeprazole plus amoxycillin improves 
eradication of Helicobacter pylori. Alimentary Pharmacology & 


Therapeutics 12: 557-61. 


Comparator dataset 


Caselli M, Trevisani L, Tursi A et al. (1997) Short-term low-dose 
triple therapy with azithromycin, metronidazole and lansoprazole 
appears highly effective for the eradication of Helicobacter pylori. 


European Journal of Gastroenterology & Hepatology 9: 45-8. 


Excluded geographical 
setting 


Caselli M, Zullo A, Maconi G et al. (2007) "Cervia II Working 
Group Report 2006": guidelines on diagnosis and treatment of 
Helicobacter pylori infection in Italy. Digestive & Liver Disease 


39: 782-9. 


Not an RCT or SR 


Catalano F, Catanzaro R, Bentivegna C et al. (1998) Ranitidine 
bismuth citrate versus omeprazole triple therapy for the 
eradication of Helicobacter pylori and healing of duodenal ulcer. 


Alimentary Pharmacology & Therapeutics 12: 59-62. 


Excluded geographical 


setting 


Catalano F, Branciforte G, Catanzaro R et al. (1999) 
Comparative treatment of Helicobacter pylori-positive duodenal 
ulcer using pantoprazole at low and high doses versus 


omeprazole in triple therapy. Helicobacter 4: 178-84. 


Excluded geographical 
setting 


Catalano F, Branciforte G, Brogna A et al. (1999) Helicobacter 
pylori-positive functional dyspepsia in elderly patients: 
comparison of two treatments. Digestive Diseases & Sciences 


44: 863-7. 


Comparator dataset 


Catalano F, Catanzaro R, Branciforte G et al. (2000) Five-day 
triple therapy in Helicobacter pylori-positive duodenal ulcer: an 
eighteen-month follow-up. Journal of Clinical Gastroenterology 


31: 130-6. 


Only PPI differs between 
regimens 


Catalano F, Branciforte G, Catanzaro R et al. (2000) 
Helicobacter pylori-positive duodenal ulcer: three-day antibiotic 
eradication regimen. Alimentary Pharmacology & Therapeutics 


14: 1329-34. 


Excluded geographical 
setting 


Catalano F, Terminella C, Branciforte G et al. (2002) Eradication 
therapy with rabeprazole versus omeprazole in the treatment of 


active duodenal ulcer. Digestion 66: 154-9. 


Excluded geographical 
setting 


Cataldo MG, Brancato D, Donatelli M et al. (1996) Treatment of 
patients with duodenal ulcer positive for Helicobacter pylori 
infection: Ranitidine or omeprazole associated with colloidal 
bismuth subcitrate plus amoxicillin. Current Therapeutic 


Research Clinical and Experimental. 57: 168-74. 


Comparator dataset 


Chaudhary A, Ahuja V, Bal CS et al. (2004) Rank order of 
success favors longer duration of imidazole-based therapy for 
Helicobacter pylori in duodenal ulcer disease: a randomized pilot 


study. Helicobacter 9: 124-9. 


Children < 16 (or mixed 
population without 
separate reporting of 


adult data) 


Chen LW, Chien RN, Chang JJ et al. (2010) Comparison of the 
once-daily levofloxacin-containing triple therapy with the twice-
daily standard triple therapy for first-line Helicobacter pylori 


Excluded geographical 


setting 
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Excluded studies Reason for exclusion 


eradication: a prospective randomised study. International 


Journal of Clinical Practice 64: 1530-4. 


Chen SY, Wang JY, Chen J et al. (1999) Assessment of 
decisions in the treatment of Helicobacter pylori-related 
duodenal ulcer: a cost-effectiveness study. Journal of 


Gastroenterology & Hepatology 14: 977-83. 


Excluded geographical 
setting 


Chen TS, Tsay SH, Chang FY et al. (1995) Triple therapy for the 
eradication of Helicobacter pylori and reduction of duodenal 
ulcer relapse: comparison of 1 week and 2 week regimens and 
recrudescence rates over 12 months. Journal of 


Gastroenterology & Hepatology 10: 300-5. 


Excluded geographical 


setting 


Chen YK, Jajodia P, DeGuzman L et al. (2006) Randomized 
controlled trial comparing proton pump inhibitor-based 
eradication regimen versus low-cost eradication regimen for 
patients with Helicobacter pylori with uninvestigated dyspepsia. 


Journal of Applied Research 6: 214-22. 


Contacted authors for 
further information / data 


but received no response 


Chen ZQ, Zhang J, Kong CM (2002) Effect and therapy cost of 
short-term low-dose therapy with azithromycin, metronidazole 
and lansoprazole for eradication of Helicobacter pylori. Chinese 


Journal of New Drugs and Clinical Remedies 21: 687-9. 


Study not available in 
English 


Cheng H, Hu FL (2009) Furazolidone, amoxicillin, bismuth and 
rabeprazole quadruple rescue therapy for the eradication of 
Helicobacter pylori. World Journal of Gastroenterology 15: 860-


4. 


Second line studies 


Cheng HC, Chang WL, Chen WY et al. (2007) Levofloxacin-
containing triple therapy to eradicate the persistent H. pylori after 


a failed conventional triple therapy. Helicobacter 12: 359-63. 


Second line studies 


Cheon JH, Kim SG, Kim JM et al. (2006) Combinations 
containing amoxicillin-clavulanate and tetracycline are 
inappropriate for Helicobacter pylori eradication despite high in 
vitro susceptibility. Journal of Gastroenterology & Hepatology 21: 


1590-5. 


Second line studies 


Cheon JH, Kim N, Lee DH et al. (2006) Efficacy of moxifloxacin-
based triple therapy as second-line treatment for Helicobacter 


pylori infection. Helicobacter 11: 46-51. 


Second line studies 


Chey WD, Fisher L, Elta GH et al. (1997) Bismuth subsalicylate 
instead of metronidazole with lansoprazole and clarithromycin for 
Helicobacter pylori infection: a randomized trial. American 


Journal of Gastroenterology 92: 1483-6. 


Not an RCT or SR 


Chi CH, Lin CY, Sheu BS et al. (2003) Quadruple therapy 
containing amoxicillin and tetracycline is an effective regimen to 
rescue failed triple therapy by overcoming the antimicrobial 
resistance of Helicobacter pylori. Alimentary Pharmacology & 


Therapeutics 18: 347-53. 


Second line studies 


Chiba N, Rao BV, Rademaker JW et al. (1992) Meta-analysis of 
the efficacy of antibiotic therapy in eradicating Helicobacter 


pylori. American Journal of Gastroenterology 87: 1716-27. 


Exclude for any other 
question specific reason 


Chiba N, Lahaie R, Fedorak RN et al. (1998) Helicobacter pylori 
and peptic ulcer disease. Current evidence for management 


strategies. Canadian Family Physician 44: 1481-8. 


Exclude for any other 
question specific reason 


Chiba N, Marshall CP (2000) Omeprazole once or twice daily Only PPI differs between 
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Excluded studies Reason for exclusion 


with clarithromycin and metronidazole for Helicobacter pylori 
eradication in a Canadian community practice. Canadian Journal 


of Gastroenterology 14: 27-31. 


regimens 


Childs SM, Roberts AP, Meineche-Schmidt V et al. (2000) The 
management of Helicobacter pylori infection in primary care: A 


systematic review of the literature. Family Practice 17: S6-S11. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Ching CK, Ng WC (1997) Clarithromycin makes a difference to 
the approved dual therapy for eradication of Helicobacter pylori 


infection. Hong Kong Practitioner 19: 131-5. 


Excluded geographical 
setting 


Ching SS, Sabanathan S, Jenkinson LR (2008) Treatment of 
Helicobacter pylori in surgical practice: a randomised trial of 
triple versus quadruple therapy in a rural district general hospital. 


World Journal of Gastroenterology 14: 3855-60. 


Unknown population 


Chisholm MA (1998) Eradication of Helicobacter pylori in the 
treatment of uncomplicated peptic ulcer disease. Disease 


Management and Health Outcomes 3: 191-200. 


Not an RCT or SR 


Choi HS, Park DI, Hwang SJ et al. (2007) Double-dose, new-
generation proton pump inhibitors do not improve Helicobacter 


pylori eradication rate. Helicobacter 12: 638-42. 


Only PPI differs between 
regimens 


Chu KM, Choi HK, Tuen HH et al. (1998) A prospective 
randomized trial comparing the use of omeprazole-based dual 
and triple therapy for eradication of Helicobacter pylori. American 


Journal of Gastroenterology 93: 1436-42. 


Excluded geographical 
setting 


Chuah SK, Tsay FW, Hsu PI et al. (2011) A new look at anti-
Helicobacter pylori therapy. World Journal of Gastroenterology 


17: 3971-5. 


Not an RCT or SR 


Chuah SK, Hsu PI, Chang KC et al. (2012) Randomized 
comparison of two non-bismuth-containing second-line rescue 


therapies for Helicobacter pylori. Helicobacter 17: 216-23. 


Second line studies 


Chuang CH, Sheu BS, Yang HB et al. (2001) Ranitidine bismuth 
citrate or omeprazole-based triple therapy for Helicobacter pylori 
eradication in Helicobacter pylori-infected non-ulcer dyspepsia. 


Digestive & Liver Disease 33: 125-30. 


Excluded geographical 
setting 


Chung JW, Lee JH, Jung HY et al. (2011) Second-line 
Helicobacter pylori eradication: a randomized comparison of 1-
week or 2-week bismuth-containing quadruple therapy. 


Helicobacter 16: 289-94. 


Second line studies 


Ciociola AA, Webb DD, Turner K (1996) Dual and triple therapy 
regimens of antisecretory agents and antibiotics for the 
eradication of Helicobacter pylori: an overview. Scandinavian 


Journal of Gastroenterology - Supplement 218: 3-9. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Cottrill MR, McKinnon C, Mason I et al. (1997) Two omeprazole-
based Helicobacter pylori eradication regimens for the treatment 
of duodenal ulcer disease in general practice. Alimentary 


Pharmacology & Therapeutics 11: 919-27. 


Exclude for any other 
question specific reason 


Crispino P, Iacopini F, Pica R et al. (2005) Beta-lactamase 
inhibition with clavulanic acid supplementing standard 
amoxycillin-based triple therapy does not increase Helicobacter 


pylori eradication rate. Digestive & Liver Disease 37: 826-31. 


Excluded geographical 
setting 


Dal BN, Di MF, Battaglia G et al. (1998) Low dose of Excluded geographical 
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Excluded studies Reason for exclusion 


clarithromycin in triple therapy for the eradication of Helicobacter 
pylori: one or two weeks? Journal of Gastroenterology & 


Hepatology 13: 288-93. 


setting 


Dammann HG, Folsch UR, Hahn EG et al. (2000) Eradication of 
H. pylori with pantoprazole, clarithromycin, and metronidazole in 
duodenal ulcer patients: a head-to-head comparison between 


two regimens of different duration. Helicobacter 5: 41-51. 


Unknown population 


Danese S, Armuzzi A, Romano A et al. (2001) Efficacy and 
tolerability of antibiotics in patients undergoing H. pylori 


eradication. Hepato-Gastroenterology 48: 465-7. 


Excluded geographical 
setting 


Daryani NE, Taher M, Shirzad S (2011) Helicobacter pylori 
infection: A review. Iranian Journal of Clinical Infectious 


Diseases 6 (1):  56-64. 


Not an RCT or SR 


de Boer WA, Driessen WM, Potters VP et al. (1994) 
Randomized study comparing 1 with 2 weeks of quadruple 
therapy for eradicating Helicobacter pylori. American Journal of 


Gastroenterology 89: 1993-7. 


Exclude for any other 
question specific reason 


de Boer WA, Driessen WM, Jansz AR et al. (1995) Quadruple 
therapy compared with dual therapy for eradication of 
Helicobacter pylori in ulcer patients: results of a randomized 
prospective single-centre study. European Journal of 


Gastroenterology & Hepatology 7: 1189-94. 


Unknown population 


de BW, Driessen W, Jansz A et al. (1995) Effect of acid 
suppression on efficacy of treatment for Helicobacter pylori 


infection. Lancet 345: 817-20. 


Unknown population 


De F, V, Zullo A, Hassan C et al. (2001) Two new treatment 
regimens for Helicobacter pylori eradication: a randomised 


study. Digestive & Liver Disease 33: 676-9. 


Excluded geographical 
setting 


De F, V, Zullo A, Hassan C et al. (2004) The prolongation of 
triple therapy for Helicobacter pylori does not allow reaching 
therapeutic outcome of sequential scheme: a prospective, 


randomised study. Digestive & Liver Disease 36: 322-6. 


Excluded geographical 
setting 


De KJD, Joubert M, Bazin N et al. (1994) Lansoprazole versus 
lansoprazole plus antibiotics in the treatment of Helicobacter 
pylori gastric infection. A randomised multicenter trial. ANN MED 


NANCY EST 33: 123-5. 


Study not available in 
English 


Delchier JC, Elamine I, Goldfain D et al. (1996) Omeprazole-
amoxycillin versus omeprazole-amoxycillin-clarithromycin in the 
eradication of Helicobacter pylori. Alimentary Pharmacology & 


Therapeutics 10: 263-8. 


Excluded geographical 
setting 


Della LE, Rohr MR, Moraes M et al. (2001) Eradication of 
Helicobacter pylori infection in patients with duodenal ulcer and 
non-ulcer dyspepsia and analysis of one-year reinfection rates. 


Brazilian Journal of Medical & Biological Research 34: 753-7. 


Unknown population 


Deltenre M, Jonas C, van GM et al. (1995) Omeprazole-based 
antimicrobial therapies: results in 198 Helicobacter pylori-positive 
patients. European Journal of Gastroenterology & Hepatology 7: 


Suppl-44. 


Not an RCT or SR 


Deltenre M, Jonas C, Otero J et al. (1996) Strategies for 
Helicobacter pylori eradication in 1995: a review of international 
and Belgian experience. Journal of Physiology & Pharmacology 


Not an RCT or SR 
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Excluded studies Reason for exclusion 


47: 59-69. 


Demir M, Gokturk HS, Ozturk NA et al. (2009) Efficacy of two 
different Helicobacter pylori eradication regimens in patients with 
type 2 diabetes and the effect of Helicobacter pylori eradication 
on dyspeptic symptoms in patients with diabetes: a randomized 
controlled study. American Journal of the Medical Sciences 338: 


459-64. 


Excluded geographical 
setting 


Demir M, Gokturk S, Ozturk NA et al. (2010) Bismuth-based first-
line therapy for Helicobacter pylori eradication in type 2 diabetes 


mellitus patients. Digestion 82: 47-53. 


Excluded geographical 
setting 


Di CS, Franceschi F, Mariani A et al. (2009) Second-line 
levofloxacin-based triple schemes for Helicobacter pylori 


eradication. Digestive & Liver Disease 41: 480-5. 


Second line studies 


Di MF, Battaglia F, Dal BN et al. (2000) Cure of Helicobacter 
pylori-positive active duodenal ulcer patients: a double-blind, 
multicentre, 12-month study comparing a two-week dual vs a 
one-week triple therapy. GISU (Interdisciplinary Group for Ulcer 


Study). Digestive & Liver Disease 32: 108-15. 


Unknown population 


Di MF, Aragona G, Bo ND et al. (2003) Use of lactoferrin for 
Helicobacter pylori eradication. Preliminary results. Journal of 


Clinical Gastroenterology 36: 396-8. 


Excluded geographical 
setting 


Dixon JS (1995) Helicobacter pylori eradication: unravelling the 
facts. Scandinavian Journal of Gastroenterology - Supplement 


212: 48-62. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Dixon JS, Pipkin GA, Mills JG et al. (1997) Ranitidine bismuth 
citrate plus clarithromycin for the eradication of H. pylori. Journal 


of Physiology & Pharmacology 48: Suppl-58. 


Secondary publication of 
included study 


Dogan UB, Tuncer C, Dursun A et al. (1997) A randomized 
prospective trial comparing results of different therapeutic 
regimens in the treatment of duodenal ulcer and Helicobacter 


pylori infection. Turkish Journal of Gastroenterology 8: 342-5. 


Excluded geographical 
setting 


Dong J, Yu XF, Zou J (2009) Azithromycin-containing versus 
standard triple therapy for Helicobacter pylori eradication: a 


meta-analysis. World Journal of Gastroenterology 15: 6102-10. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Dotto P, Battaglia G, Franceschi M et al. (1993) Comparison of 
three different therapeutic regimens for eradicating Helicobacter 


pylori. CURR THER RES CLIN EXP 53: 557-64. 


Exclude for any other 
question specific reason 


Dresner D, Coyle W, Nemec R et al. (1996) Efficacy of 
ciprofloxacin in the eradication of Helicobacter pylori. Southern 


Medical Journal 89: 775-8. 


Unknown population 


Ell C, Schoerner C, Solbach W et al. (2001) The AMOR study: a 
randomized, double-blinded trial of omeprazole versus ranitidine 
together with amoxycillin and metronidazole for eradication of 
Helicobacter pylori. European Journal of Gastroenterology & 


Hepatology 13: 685-91. 


Unknown population 


Eralp Y, Dobrucali A, Bagatur N et al. (2000) A comparison of 
lansoprazole and omeprazole based triple combinations for the 
treatment of Helicobacter pylori associated gastritis and peptic 


ulcer. Turkish Journal of Gastroenterology 11: 25-9. 


Excluded geographical 
setting 
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Excluded studies Reason for exclusion 


Ercin CN, Yesilova Z, Ozcan A et al. (2008) The effect of 
helicobacter pylori eradication therapy on dyspepsia and 
histopathologic score in patients with helicobacter pylori positive 
nonulcer dyspepsia. Anatolian Journal of Clinical Investigation 2: 


118-22. 


Not an RCT or SR 


Essa AS, Kramer JR, Graham DY et al. (2009) Meta-analysis: 
four-drug, three-antibiotic, non-bismuth-containing "concomitant 
therapy" versus triple therapy for Helicobacter pylori eradication. 


Helicobacter 14: 109-18. 


Exclude for any other 
question specific reason 


Fanti L, Ieri R, Mezzi G et al. (2001) Long-term follow-up and 
serologic assessment after triple therapy with omeprazole or 
lansoprazole of Helicobacter-associated duodenal ulcer. Journal 
of Clinical Gastroenterology 32: 45-8. 


Excluded geographical 


setting 


Farup PG, Tholfsen J, Wetternus S et al. (2002) Comparison of 
three triple regimens with omeprazole or ranitidine bismuth 
citrate for Helicobacter pylori eradication. Scandinavian Journal 


of Gastroenterology 37: 1374-9. 


Not dyspepsia 


Fattahi MR, Saberi-Firoozi M, Saadat AR et al. (1999) 
Helicobacter pylori re-infection and recurrence rates of duodenal 
ulcer following treatment with three different anti-H. pylori 
regimens: A two-year follow-up study. Iranian Journal of Medical 


Sciences 24: 82-6. 


Excluded geographical 
setting 


Fennerty MB, Kovacs TO, Krause R et al. (1998) A comparison 
of 10 and 14 days of lansoprazole triple therapy for eradication 


of Helicobacter pylori. Archives of Internal Medicine 158: 1651-6. 


Not dyspepsia 


Fischbach L, Evans EL (2007) Meta-analysis: the effect of 
antibiotic resistance status on the efficacy of triple and quadruple 
first-line therapies for Helicobacter pylori. Alimentary 


Pharmacology & Therapeutics 26: 343-57. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Fischbach LA, Correa P, Ramirez H et al. (2001) Anti-
inflammatory and tissue-protectant drug effects: results from a 
randomized placebo-controlled trial of gastritis patients at high 
risk for gastric cancer. Alimentary Pharmacology & Therapeutics 


15: 831-41. 


Comparator dataset 


Fischbach LA, Goodman KJ, Feldman M et al. (2002) Sources of 
variation of Helicobacter pylori treatment success in adults 
worldwide: a meta-analysis. International Journal of 


Epidemiology 31: 128-39. 


Exclude for any other 
question specific reason 


Fischbach LA, van ZS, Dickason J (2004) Meta-analysis: the 
efficacy, adverse events, and adherence related to first-line anti-
Helicobacter pylori quadruple therapies. Alimentary 


Pharmacology & Therapeutics 20: 1071-82. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Forbes GM, Collins BJ, McCullough CA et al. (1998) Short 
duration therapy for Helicobacter pylori in Western Australia: the 
impact of metronidazole resistance. Australian & New Zealand 


Journal of Medicine 28: 13-7. 


Not dyspepsia 


Ford A, Moayyedi P (2003) How can the current strategies for 
Helicobacter pylori eradication therapy be improved? Canadian 


Journal of Gastroenterology 17: Suppl-40B. 


Not an RCT or SR 


Ford AC, Malfertheiner P, Giguere M et al. (2008) Adverse 
events with bismuth salts for Helicobacter pylori eradication: 
Systematic review and meta-analysis. World Journal of 


Exclude for any other 
question specific reason 







Dyspepsia and gastro-oesophageal reflux disease 
Excluded studies 


 


National Institute for Health and Care Excellence 2014. 
39 


 


Excluded studies Reason for exclusion 


Gastroenterology 14: 7361-70. 


Forne M, Viver JM, Espinos JC et al. (1995) Impact of colloidal 
bismuth subnitrate in the eradication rates of Helicobacter pylori 
infection-associated duodenal ulcer using a short treatment 
regimen with omeprazole and clarithromycin: a randomized 


study. American Journal of Gastroenterology 90: 718-21. 


Excluded geographical 
setting 


Forne M, Viver JM, Esteve M et al. (1998) Randomized clinical 
trial comparing two one-week triple-therapy regimens for the 
eradication of Helicobacter pylori infection and duodenal ulcer 


healing. American Journal of Gastroenterology 93: 35-8. 


Excluded geographical 


setting 


Frevel M, Daake H, Janisch HD et al. (2000) Eradication of 
Helicobacter pylori with pantoprazole and two antibiotics: a 
comparison of two short-term regimens. Alimentary 


Pharmacology & Therapeutics 14: 1151-7. 


Unknown population 


Fuccio L, Minardi ME, Zagari RM et al. (2007) Meta-analysis: 
duration of first-line proton-pump inhibitor based triple therapy for 
Helicobacter pylori eradication. Annals of Internal Medicine 147: 


553-62. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Furuta T, Shirai N, Kodaira M et al. (2007) Pharmacogenomics-
based tailored versus standard therapeutic regimen for 
eradication of H. pylori. Clinical Pharmacology & Therapeutics 


81: 521-8. 


Excluded geographical 
setting 


Gabryelewicz A, Czajkowski A, Skrodzka D et al. (1999) 
Multicentre study of efficacy and safety of lansoprazole, 
clarithromycin and amoxicillin in the treatment of duodenal ulcer 
in patients with Helicobacter pylori infection. Gastroenterologia 


Polska 6: 349-54. 


Study not available in 
English 


Gambaro C, Bilardi C, Dulbecco P et al. (2003) Comparable 
Helicobacter pylori eradication rates obtained with 4- and 7-day 
rabeprazole-based triple therapy: a preliminary study. Digestive 


& Liver Disease 35: 763-7. 


Excluded geographical 
setting 


Gasbarrini A, Ojetti V, Pitocco D et al. (2000) Efficacy of different 
Helicobacter pylori eradication regimens in patients affected by 
insulin-dependent diabetes mellitus. Scandinavian Journal of 


Gastroenterology 35: 260-3. 


Not dyspepsia 


Gasparetto M, Pescarin M, Guariso G (2012) Helicobacter pylori 
Eradication Therapy: Current Availabilities. Isrn 


Gastroenterology Print 2012: 186734. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Gatta L, Vakil N, Leandro G et al. (2009) Sequential therapy or 
triple therapy for helicobacter pylori infection: Systematic review 
and meta-analysis of randomized controlled trials in adults and 
children. American Journal of Gastroenterology 104: 3069-79. 


Systematic reviews 
which have been 
screened for relevant 
studies 


Gene E, Calvet X, Azagra R et al. (2003) Triple vs quadruple 
therapy for treating Helicobacter pylori infection: an updated 
meta-analysis. Alimentary Pharmacology & Therapeutics 18: 


543-4. 


Not an RCT or SR 


Gene E, Calvet X, Azagra R et al. (2003) Triple vs. quadruple 
therapy for treating Helicobacter pylori infection: a meta-analysis. 


Alimentary Pharmacology and Therapeutics 17: 1137-43. 


Systematic reviews 
which have been 
screened for relevant 


studies 
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Excluded studies Reason for exclusion 


Georgopoulos SD, Ladas SD, Karatapanis S et al. (2002) 
Effectiveness of two quadruple, tetracycline- or clarithromycin-
containing, second-line, Helicobacter pylori eradication 


therapies. Alimentary Pharmacology & Therapeutics 16: 569-75. 


Second line studies 


Georgopoulos SD, Papastergiou V, Karatapanis S (2012) 
Helicobacter pylori eradication therapies in the era of increasing 
antibiotic resistance: A paradigm shift to improved efficacy. 
Gastroenterology Research and Practice Article Number: 


757926.  


Not an RCT or SR 


Giannini E, Romagnoli P, Fasoli A et al. (2000) Influence of 
Helicobacter pylori eradication therapy on 13C aminopyrine 
breath test: comparison among omeprazole-, lansoprazole-, or 
pantoprazole-containing regimens. American Journal of 


Gastroenterology 95: 2762-7. 


Excluded geographical 


setting 


Giannini EG, Bilardi C, Dulbecco P et al. (2006) A study of 4- 
and 7-day triple therapy with rabeprazole, high-dose levofloxacin 
and tinidazole rescue treatment for Helicobacter pylori 


eradication. Alimentary Pharmacology & Therapeutics 23: 281-7. 


Second line studies 


Gilbert G (2008) 7 Days of treatment good for Helicobacter 
pylori. Journal of the National Medical Association 100: 266-7. 


Not an RCT or SR 


Gisbert JP, Gisbert JL, Marcos S et al. (1999) Seven-day 
'rescue' therapy after Helicobacter pylori treatment failure: 
omeprazole, bismuth, tetracycline and metronidazole vs. 
ranitidine bismuth citrate, tetracycline and metronidazole. 


Alimentary Pharmacology & Therapeutics 13: 1311-6. 


Second line studies 


Gisbert JP, Carpio D, Marcos S et al. (2000) One-week therapy 
with pantoprazole versus ranitidine bismuth citrate plus two 
antibiotics for Helicobacter pylori eradication. European Journal 


of Gastroenterology & Hepatology 12: 489-95. 


Excluded geographical 
setting 


Gisbert JP, Gonzalez L, Calvet X et al. (2000) Helicobacter pylori 
eradication: proton pump inhibitor vs. ranitidine bismuth citrate 
plus two antibiotics for 1 week-a meta-analysis of efficacy. 


Alimentary Pharmacology & Therapeutics 14: 1141-50. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Gisbert JP, Gonzalez L, Calvet X et al. (2000) Proton pump 
inhibitor, clarithromycin and either amoxycillin or nitroimidazole: 
a meta-analysis of eradication of Helicobacter pylori. Alimentary 


Pharmacology & Therapeutics 14: 1319-28. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Gisbert JP, Khorrami S, Calvet X et al. (2003) Meta-analysis: 
Proton pump inhibitors vs. H<sub>2</sub>-receptor antagonists 
-Their efficacy with antibiotics in Helicobacter pylori eradication. 


Alimentary Pharmacology and Therapeutics 18: 757-66. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Gisbert JP, Khorrami S, Calvet X et al. (2003) Systematic 
review: Rabeprazole-based therapies in Helicobacter pylori 
eradication. Alimentary Pharmacology & Therapeutics 17: 751-


64. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Gisbert JP, Pajares JM (2004) Esomeprazole-based therapy in 
Helicobacter pylori eradication: a meta-analysis. Digestive & 


Liver Disease 36: 253-9. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Gisbert JP, Pajares JM (2004) Esomeprazole-based therapy in 
Helicobacter pylori eradication: A meta-analysis. Digestive and 


Systematic reviews 
which have been 
screened for relevant 
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Excluded studies Reason for exclusion 


Liver Disease 36: 253-9. studies 


Gisbert JP, Khorrami S, Calvet X et al. (2004) Pantoprazole 
based therapies in Helicobacter pylori eradication: a systematic 
review and meta-analysis. European Journal of 


Gastroenterology & Hepatology 16: 89-99. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Gisbert JP, Gonzalez L, Calvet X (2005) Systematic review and 
meta-analysis: proton pump inhibitor vs. ranitidine bismuth 
citrate plus two antibiotics in Helicobacter pylori eradication. 
Helicobacter 10: 157-71. 


Systematic reviews 
which have been 
screened for relevant 
studies 


Gisbert JP, Dominguez-Munoz A, Dominguez-Martin A et al. 
(2005) Esomeprazole-based therapy in Helicobacter pylori 
eradication: any effect by increasing the dose of esomeprazole 
or prolonging the treatment? American Journal of 


Gastroenterology 100: 1935-40. 


Excluded geographical 
setting 


Gisbert JP, Fuentes J, Carpio D et al. (2005) 7-day rescue 
therapy with ranitidine bismuth citrate after Helicobacter pylori 
treatment failure. Alimentary Pharmacology & Therapeutics 21: 


1249-53. 


Second line studies 


Gisbert JP, Gisbert JL, Marcos S et al. (2006) Third-line rescue 
therapy with levofloxacin is more effective than rifabutin rescue 
regimen after two Helicobacter pylori treatment failures. 


Alimentary Pharmacology & Therapeutics 24: 1469-74. 


Third line therapy 


Gisbert JP, Morena F (2006) Systematic review and meta-
analysis: levofloxacin-based rescue regimens after Helicobacter 
pylori treatment failure. Alimentary Pharmacology & 


Therapeutics  23: 35-44. 


Second line studies 


Gisbert JP, Gisbert JL, Marcos S et al. (2007) Levofloxacin- vs. 
ranitidine bismuth citrate-containing therapy after H. pylori 


treatment failure. Helicobacter 12: 68-73. 


Second line studies 


Gisbert JP, Pajares R, Pajares JM (2007) Evolution of 
Helicobacter pylori therapy from a meta-analytical perspective. 


Helicobacter 12: 50-8. 


Not an RCT or SR 


Gisbert JP, Gisbert JL, Marcos S et al. (2008) Empirical rescue 
therapy after Helicobacter pylori treatment failure: a 10-year 
single-centre study of 500 patients. Alimentary Pharmacology & 


Therapeutics 27: 346-54. 


Second line studies 


Gisbert JP, Calvet X, O'Connor JP et al. (2010) The sequential 
therapy regimen for Helicobacter pylori eradication. Expert 


Opinion on Pharmacotherapy 11: 905-18. 


Exclude for any other 
question specific reason 


Gisbert JP, Calvet X, O'Connor A et al. (2010) Sequential 
therapy for Helicobacter pylori eradication: a critical review. 


Journal of Clinical Gastroenterology 44: 313-25. 


Exclude for any other 
question specific reason 


Gisbert JP, Calvet X (2011) Review article: non-bismuth 
quadruple (concomitant) therapy for eradication of Helicobater 


pylori. Alimentary Pharmacology & Therapeutics 34: 604-17. 


Exclude for any other 
question specific reason 


Gisbert JP, Calvet X (2011) Erratum: Review article: Non-
bismuth quadruple (concomitant) therapy for eradication of 
Helicobacter pylor (Aliment Pharmacol Ther (2011) 34 (604-


167)). Alimentary Pharmacology and Therapeutics 34: 1352. 


Exclude for any other 
question specific reason 


Gisbert JP (2012) Rescue therapy for Helicobacter pylori 
infection 2012. Gastroenterology Research and Practice  Article 


Second line studies 
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Excluded studies Reason for exclusion 


Number: 974594.  


Gisbert JP, Calvet X (2012) Review article: Rifabutin in the 
treatment of refractory Helicobacter pylori infection. Alimentary 


Pharmacology and Therapeutics 35 (2): 209-21. 


Second line studies 


Gisbert JP, Calvet X (2012) Update on non-bismuth quadruple 
(concomitant) therapy for eradication of Helicobacter pylori. 


Clinical and Experimental Gastroenterology 5 (1): 23-34. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Goddard AF, Logan RP, Lawes S et al. (1999) Randomized 
controlled comparison of nitroimidazoles for the eradication of 
Helicobacter pylori and relief of ulcer-associated and non-ulcer 
dyspepsia. Alimentary Pharmacology & Therapeutics 13: 637-


42. 


Unknown population 


Goenka MK, Das K, Vaiphei K et al. (1996) Helicobacter pylori 
eradication--evaluation of triple therapy containing omeprazole. 


Indian Journal of Gastroenterology 15: 1-3. 


Excluded geographical 
setting 


Goh KL, Chuah SY, Azian M et al. (1994) Roxithromycin in the 
eradication of Helicobacter pylori. American Journal of 
Gastroenterology 89: 2099-100. 


Comparator dataset 


Goh KL, Peh SC, Parasakthi N et al. (1994) Omeprazole 40 mg 
o.m. combined with amoxycillin alone or with amoxycillin and 
metronidazole in the eradication of Helicobacter pylori. American 


Journal of Gastroenterology 89: 1789-92. 


Excluded geographical 
setting 


Gong C, Mera R, Bravo JC et al. (1999) KRAS mutations predict 
progression of preneoplastic gastric lesions. Cancer 


Epidemiology, Biomarkers & Prevention 8: 167-71. 


Study looked at efficacy / 
effectiveness of non-


pharmacological therapy 


Goodwin CS, Mendall MM, Northfield TC (1997) Helicobacter 


pylori infection. Lancet 349: 265-9. 


Not an RCT or SR 


Graham DY, Breiter JR, Ciociola AA et al. (1998) An alternative 
non-macrolide, non-imidazole treatment regimen for curing 
Helicobacter pylori and duodenal ulcers: ranitidine bismuth 
citrate plus amoxicillin. The RBC H. pylori Study Group. 


Helicobacter 3: 125-31. 


Comparator dataset 


Graham DY, Hammoud F, El-Zimaity HM et al. (2003) Meta-
analysis: proton pump inhibitor or H2-receptor antagonist for 
Helicobacter pylori eradication. Alimentary Pharmacology & 


Therapeutics 17: 1229-36. 


Excluded geographical 
setting 


Grimley CE, Penny A, O'sullivan M et al. (1999) Comparison of 
two 3-day Helicobacter pylori eradication regimens with a 
standard 1-week regimen. Alimentary Pharmacology & 


Therapeutics 13: 869-73. 


Exclude for any other 
question specific reason 


Grimm KJ (1999) Treatment of Helicobacter pylori infection in 
functional dyspepsia. Journal of Family Practice 48: 496-7. 


Not an RCT or SR 


Gschwantler M, Dragosics B, Schutze K et al. (1999) Famotidine 
versus omeprazole in combination with clarithromycin and 
metronidazole for eradication of Helicobacter pylori--a 
randomized, controlled trial. Alimentary Pharmacology & 


Therapeutics 13: 1063-9. 


Excluded geographical 
setting 


Gu LY, Lin WW, Lu H et al. (2011) Quadruple therapy with 
medications containing either rufloxacin or furazolidone as a 
rescue regimen in the treatment of Helicobacter pylori-infected 


Second line studies 
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Excluded studies Reason for exclusion 


dyspepsia patients: a randomized pilot study. Helicobacter 16: 


284-8. 


Guo CY, Wu YB, Liu HL et al. (2004) Clinical evaluation of four 
one-week triple therapy regimens in eradicating Helicobacter 


pylori infection. World Journal of Gastroenterology 10: 747-9. 


Excluded geographical 
setting 


Harris AW, Misiewicz JJ, Bardhan KD et al. (1998) Incidence of 
duodenal ulcer healing after 1 week of proton pump inhibitor 
triple therapy for eradication of Helicobacter pylori. The 
Lansoprazole Helicobacter Study Group. Alimentary 


Pharmacology & Therapeutics 12: 741-5. 


Unknown population 


Hawkey CJ, Atherton JC, Treichel HC et al. (2003) Safety and 
efficacy of 7-day rabeprazole- and omeprazole-based triple 
therapy regimens for the eradication of Helicobacter pylori in 
patients with documented peptic ulcer disease. Alimentary 


Pharmacology & Therapeutics 17: 1065-74. 


Excluded geographical 
setting 


Hojo M, Miwa H, Nagahara A et al. (2001) Pooled analysis on 
the efficacy of the second-line treatment regimens for 
Helicobacter pylori infection. Scandinavian Journal of 


Gastroenterology 36: 690-700. 


Exclude for any other 
question specific reason 


Holtmann G, Layer P, Goebell H (1996) Proton-pump inhibitors 
or H2-receptor antagonists for Helicobacter pylori eradication - A 


meta-analysis. Lancet 347: 763. 


Not an RCT or SR 


Houben MH, van de Beek D, Hensen EF et al. (1999) A 
systematic review of Helicobacter pylori eradication therapy--the 
impact of antimicrobial resistance on eradication rates. 


Alimentary Pharmacology & Therapeutics 13: 1047-55. 


Exclude for any other 
question specific reason 


Houben MH, Hensen EF, Rauws EA et al. (1999) Randomized 
trial of omeprazole and clarithromycin combined with either 
metronidazole or amoxycillin in patients with metronidazole-
resistant or -susceptible Helicobacter pylori strains. Alimentary 


Pharmacology & Therapeutics 13: 883-9. 


Unknown population 


Houben MHMG, van de Beek D, Hensen EF et al. (1999) 
Helicobacter pylori eradication therapy in The Netherlands. 
Scandinavian Journal of Gastroenterology, Supplement 33: 17-


22. 


Exclude for any other 
question specific reason 


Hsu CC, Lu SN, Changchien CS (2003) One-week low-dose 
triple therapy without anti-acid treatment has sufficient efficacy 
on Helicobacter pylori eradication and ulcer healing. Hepato-


Gastroenterology 50: 1731-4. 


Excluded geographical 
setting 


Hsu PI, Lai KH, Lin CK et al. (2005) A prospective randomized 
trial of esomeprazole- versus pantoprazole-based triple therapy 
for Helicobacter pylori eradication. American Journal of 
Gastroenterology 100: 2387-92. 


Excluded geographical 


setting 


Hu TH, Chuah SK, Hsu PI et al. (2011) Randomized comparison 
of two nonbismuth-containing rescue therapies for Helicobacter 


pylori. American Journal of the Medical Sciences 342: 177-81. 


Second line studies 


Huang J, Hunt RH (1999) The importance of clarithromycin dose 
in the management of Helicobacter pylori infection: a meta-
analysis of triple therapies with a proton pump inhibitor, 
clarithromycin and amoxycillin or metronidazole. Alimentary 


Pharmacology & Therapeutics 13: 719-29. 


Systematic reviews 
which have been 
screened for relevant 


studies 
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Excluded studies Reason for exclusion 


Huang WH, Ho AS, Shyu RY et al. (1998) New one-week, low-
dose triple therapy for the treatment of duodenal ulcer with 
Helicobacter pylori infection. Chung Hua i Hsueh Tsa Chih - 


Chinese Medical Journal 61: 448-55. 


Excluded geographical 
setting 


Huang YK, Wu MC, Wang SS et al. (2012) Lansoprazole-based 
sequential and concomitant therapy for the first-line Helicobacter 


pylori eradication. Journal of Digestive Diseases 13: 232-8. 


Excluded geographical 
setting 


Hundal O, Bergseth M, Gharehnia B et al. (1999) Absorption of 
bismuth from two bismuth compounds before and after healing 


of peptic ulcers. Hepato-Gastroenterology 46: 2882-6. 


Comparator dataset 


Hunt R, Fallone C, Veldhuyzan van ZS et al. (2004) Canadian 
Helicobacter Study Group Consensus Conference: Update on 
the management of Helicobacter pylori--an evidence-based 
evaluation of six topics relevant to clinical outcomes in patients 
evaluated for H pylori infection. Canadian Journal of 


Gastroenterology 18: 547-54. 


Exclude for any other 
question specific reason 


Hurenkamp GJ, Van Der Ende A, Grundmeijer HG et al. (2000) 
Equally high efficacy of 4, 7 and 10-day triple therapies to 
eradicate Helicobacter pylori infection in patients with ulcer 


disease. Alimentary Pharmacology & Therapeutics 14: 1065-70. 


Unknown population 


Iacopini F, Crispino P, Paoluzi OA et al. (2005) One-week once-
daily triple therapy with esomeprazole, levofloxacin and 
azithromycin compared to a standard therapy for Helicobacter 


pylori eradication. Digestive & Liver Disease 37: 571-6. 


Excluded geographical 


setting 


Inaba T, Mizuno M, Kawai K et al. (2002) Randomized open trial 
for comparison of proton pump inhibitors in triple therapy for 
Helicobacter pylori infection in relation to CYP2C19 genotype. 


Journal of Gastroenterology & Hepatology 17: 748-53. 


Excluded geographical 
setting 


Isakov V, Domareva I, Koudryavtseva L et al. (2002) 
Furazolidone-based triple 'rescue therapy' vs. quadruple 'rescue 
therapy' for the eradication of Helicobacter pylori resistant to 
metronidazole. Alimentary Pharmacology & Therapeutics 16: 


1277-82. 


Second line studies 


Isomoto H, Inoue K, Furusu H et al. (2003) High-dose 
rabeprazole-amoxicillin versus rabeprazole-amoxicillin-
metronidazole as second-line treatment after failure of the 
Japanese standard regimen for Helicobacter pylori infection. 


Alimentary Pharmacology & Therapeutics 18: 101-7. 


Second line studies 


Isomoto H, Inoue K, Furusu H et al. (2003) Lafutidine, a novel 
histamine H2-receptor antagonist, vs lansoprazole in 
combination with amoxicillin and clarithromycin for eradication of 


Helicobacter pylori. Helicobacter  8: 111-9. 


Excluded geographical 
setting 


Jacobson K, Chiba N, Chen Y et al. (2001) Gastric acid 
secretory response in Helicobacter pylori-positive patients with 
duodenal ulcer disease. Canadian Journal of Gastroenterology 


15: 29-39. 


Exclude for any other 


question specific reason 


Jafri NS, Hornung CA, Howden CW (2008) Meta-analysis: 
sequential therapy appears superior to standard therapy for 
Helicobacter pylori infection in patients naive to 
treatment.[Erratum appears in Ann Intern Med. 2008 Sep 


16;149(6):439]. Annals of Internal Medicine 148: 923-31. 


Exclude for any other 
question specific reason 


Jalalzadeh M, Nazarian M, Vafaeimanesh J et al. (2012) Excluded geographical 
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Excluded studies Reason for exclusion 


Comparison of azithromycin and clarithromycin triple therapy 
regimens for Helicobacter pylori eradication in hemodialysis 


patients. Nephro-Urology Monthly 4 (3): 571-7. 


setting 


Janssen MJ, Van Oijen AH, Verbeek AL et al. (2001) A 
systematic comparison of triple therapies for treatment of 
Helicobacter pylori infection with proton pump inhibitor/ ranitidine 
bismuth citrate plus clarithromycin and either amoxicillin or a 
nitroimidazole. Alimentary Pharmacology & Therapeutics 15: 


613-24. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Janssen MJ, Laheij RJ, de Boer WA et al. (2005) Meta-analysis: 
the influence of pre-treatment with a proton pump inhibitor on 
Helicobacter pylori eradication. Alimentary Pharmacology & 


Therapeutics 21: 341-5. 


Not an RCT or SR 


Jaup BK (1996) Duodenal ulcer healing after 7-day treatment: a 
pilot study with lansoprazole, amoxicillin, and clarithromycin. 


Helicobacter 1: 260-1. 


Not an RCT or SR 


Jodlowski TZ, Lam S, Ashby J (2008) Emerging therapies for the 
treatment of Helicobacter pylori infections. Annals of 


Pharmacotherapy 42: 1621-39. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Kale-Pradhan PB, Landry HK, Sypula WT et al. (2002) 
Esomeprazole for acid peptic disorders. Annals of 


Pharmacotherapy 36: 655-63. 


Study not relevant to 
review question 


Kang JM, Kim N, Lee DH et al. (2007) Second-line treatment for 
Helicobacter pylori infection: 10-day moxifloxacin-based triple 
therapy versus 2-week quadruple therapy. Helicobacter 12: 623-


8. 


Second line studies 


Kashifard M, Malekzadeh R, Siavoshi F et al. (1998) Continuous 
and more effective duodenal ulcer healing under therapy with 
bismuth and two antibiotics than with dual therapy comprising 
omeprazole and amoxicillin. European Journal of 


Gastroenterology & Hepatology 10: 847-50. 


Excluded geographical 
setting 


Kawai T, Kawakami K, Kataoka M et al. (2006) Comparison of 
efficacies of dual therapy and triple therapy using rabeprazole in 
second-line eradication of Helicobacter pylori in Japan. 


Alimentary Pharmacology and Therapeutics 24: 16-22. 


Second line studies 


Kawai T, Yamagishi T, Yagi K et al. (2008) Tailored eradication 
therapy based on fecal Helicobacter pylori clarithromycin 
sensitivities. Journal of Gastroenterology and Hepatology 23 


Suppl 2: S171-S174. 


Excluded geographical 
setting 


Kearney DJ (2001) Retreatment of Helicobacter pylori infection 
after initial treatment failure. American Journal of 
Gastroenterology 96: 1335-9. 


Not an RCT or SR 


Kihira K, Satoh K, Saifuku K et al. (2000) Rabeprazole, 
amoxycillin and low- or high-dose clarithromycin for cure of 
Helicobacter pylori infection.[Erratum appears in Aliment 
Pharmacol Ther 2000 Oct;14(10):1381]. Alimentary 


Pharmacology & Therapeutics 14: 1083-7. 


Excluded geographical 
setting 


Kilic ZM, Koksal AS, Cakal B et al. (2008) Moxifloxacine plus 
amoxicillin and ranitidine bismuth citrate or esomeprazole triple 
therapies for Helicobacter pylori infection. Digestive Diseases & 


Sciences 53: 3133-7. 


Excluded geographical 
setting 
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Excluded studies Reason for exclusion 


Kim HS, Lee DK, Kim KH et al. (2001) Comparison of the 
efficacy and safety of different formulations of omeprazole-based 
triple therapies in the treatment of Helicobacter pylori-positive 


peptic ulcer. Journal of Gastroenterology 36: 96-102. 


Only PPI differs between 
regimens 


Kim JI, Park SH, Kim JK et al. (2002) The effects of nocturnal 
acid breakthrough on Helicobacter pylori eradication. 


Helicobacter 7: 331-6. 


Excluded geographical 
setting 


Kim NY, Oh HS, Jung MH et al. (1994) The effect of eradication 
of Helicobacter pylori upon the duodenal ulcer recurrence--a 24 
month follow-up study. Korean Journal of Internal Medicine 9: 


72-9. 


Excluded geographical 
setting 


Kim SY, Lee SW, Jung SW et al. (2008) Comparative study of 
Helicobacter pylori eradication rates of twice-versus four-times-
daily amoxicillin administered with proton pump inhibitor and 


clarithromycin: a randomized study. Helicobacter 13: 282-7. 


Excluded geographical 
setting 


Kirstein FW, Epple HJ, Bojarski C et al. (1998) Dual versus triple 
therapy: comparison of five antibiotic regimens for eradication of 
Helicobacter pylori in a prospective, randomized study. 


Zeitschrift fur Gastroenterologie 36: 803-9. 


Second line studies 


Kiyota K, Habu Y, Sugano Y et al. (1999) Comparison of 1-week 
and 2-week triple therapy with omeprazole, amoxicillin, and 
clarithromycin in peptic ulcer patients with Helicobacter pylori 
infection: results of a randomized controlled trial. Journal of 


Gastroenterology 34: Suppl-9. 


Excluded geographical 


setting 


Klok RM, Postma MJ, Van Hout BA et al. (2003) Meta-analysis: 
Comparing the efficacy of proton pump inhibitors in short-term 


use. Alimentary Pharmacology and Therapeutics 17: 1237-45. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Kohli Y, Kato T, Azuma T et al. (1995) Lansoprazole treatment of 
Helicobacter pylori-positive peptic ulcers. Journal of Clinical 


Gastroenterology 20: Suppl-51. 


Not an RCT or SR 


Koizumi W, Tanabe S, Hibi K et al. (1998) A prospective 
randomized study of amoxycillin and omeprazole with and 
without metronidazole in the eradication treatment of 
Helicobacter pylori. Journal of Gastroenterology & Hepatology 


13: 301-4. 


Excluded geographical 
setting 


Koksal AS, Parlak E, Filik L et al. (2005) Ranitidine bismuth 
citrate-based triple therapies as a second-line therapy for 
Helicobacter pylori in Turkish patients. Journal of 


Gastroenterology & Hepatology  20: 637-42. 


Second line studies 


Kotzampassi K, Herodotou A, Paramythiotis D et al. (1997) 
Comparison of two therapeutic regimens for H. pylori 


eradication. Hellenic Journal of Gastroenterology 10: 215-9. 


Excluded geographical 
setting 


Kuo CH, Hu HM, Kuo FC et al. (2009) Efficacy of levofloxacin-
based rescue therapy for Helicobacter pylori infection after 
standard triple therapy: a randomized controlled trial. Journal of 


Antimicrobial Chemotherapy 63: 1017-24. 


Second line studies 


Kuo CH, Wang SS, Hsu WH et al. (2010) Rabeprazole can 
overcome the impact of CYP2C19 polymorphism on quadruple 


therapy. Helicobacter 15: 265-72. 


Second line studies 


Kuo CH, Kuo FC, Hu HM et al. (2012) The optimal first-line Not an RCT or SR 
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Excluded studies Reason for exclusion 


therapy of helicobacter pylori infection in year 2012. 
Gastroenterology Research and Practice Article Number: 


168361.  


Labenz J, Gyenes E, Ruhl GH et al. (1993) Amoxicillin plus 
omeprazole versus triple therapy for eradication of Helicobacter 
pylori in duodenal ulcer disease: a prospective, randomized, and 


controlled study. Gut 34: 1167-70. 


Comparator dataset 


Labenz J, Ruhl GH, Bertrams J et al. (1994) Clinical course of 
duodenal ulcer disease one year after omeprazole plus 
amoxycillin or triple therapy plus ranitidine for cure of 
Helicobacter pylori infection. European Journal of 


Gastroenterology and Hepatology 6: 293-7. 


Comparator dataset 


Labenz J, Ruhl GH, Bertrams J et al. (1994) Medium- or high-
dose omeprazole plus amoxicillin eradicates Helicobacter pylori 
in gastric ulcer disease. American Journal of Gastroenterology 


89: 726-30. 


Comparator dataset 


Labenz J, Stolte M, Peitz U et al. (1995) Omeprazole/amoxicillin 
versus triple therapy for Helicobacter pylori in duodenal ulcer 
disease: two-year follow-up of a prospective randomized study. 


Zeitschrift fur Gastroenterologie 33: 590-3. 


Comparator dataset 


Labenz J, Stolte M, Ruhl GH et al. (1995) One-week low-dose 
triple therapy for the eradication of Helicobacter pylori infection. 


European Journal of Gastroenterology & Hepatology 7: 9-11. 


Not an RCT or SR 


Labenz J, Idstrom JP, Tillenburg B et al. (1997) One-week low-
dose triple therapy for Helicobacter pylori is sufficient for relief 
from symptoms and healing of duodenal ulcers. Alimentary 


Pharmacology & Therapeutics 11: 89-93. 


Only PPI differs between 
regimens 


Laheij RJ, Rossum LG, Jansen JB et al. (1999) Evaluation of 
treatment regimens to cure Helicobacter pylori infection--a meta-


analysis. Alimentary Pharmacology & Therapeutics 13: 857-64. 


Not an RCT or SR 


Laine L, Stein C, Neil G (1995) Limited efficacy of omeprazole-
based dual and triple therapy for Helicobacter pylori: a 
randomized trial employing "optimal" dosing. American Journal 


of Gastroenterology 90: 1407-10. 


Not dyspepsia 


Laine L, Estrada R, Trujillo M et al. (1996) Randomized 
comparison of differing periods of twice-a-day triple therapy for 
the eradication of Helicobacter pylori. Alimentary Pharmacology 


& Therapeutics 10: 1029-33. 


Not dyspepsia 


Laine L, Frantz JE, Baker A et al. (1997) A United States 
multicentre trial of dual and proton pump inhibitor-based triple 
therapies for Helicobacter pylori. Alimentary Pharmacology & 


Therapeutics 11: 913-7. 


Not dyspepsia 


Laine L, Suchower L, Frantz J et al. (1998) Twice-daily, 10-day 
triple therapy with omeprazole, amoxicillin, and clarithromycin for 
Helicobacter pylori eradication in duodenal ulcer disease: results 
of three multicenter, double-blind, United States trials. American 


Journal of Gastroenterology 93: 2106-12. 


Unknown population 


Laine L, Suchower L, Frantz J et al. (1998) Low rate of 
emergence of clarithromycin-resistant Helicobacter pylori with 
amoxycillin co-therapy. Alimentary Pharmacology & 


Therapeutics 12: 887-92. 


Unknown population 
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Excluded studies Reason for exclusion 


Laine L, Hopkins RJ, Girardi LS (1998) Has the impact of 
Helicobacter pylori therapy on ulcer recurrence in the United 
States been overstated? A meta-analysis of rigorously designed 


trials. American Journal of Gastroenterology 93: 1409-15. 


Exclude for any other 
question specific reason 


Lam SK, Hu WH, Ching CK (1995) Sucralfate in Helicobacter 
pylori eradication strategies. Scandinavian Journal of 


Gastroenterology - Supplement 210: 89-91. 


Not an RCT or SR 


Lamouliatte H (1993) Effect of lansoprazole on Helicobacter 
pylori. Clinical Therapeutics 15: Suppl-6. 


Not an RCT or SR 


Lamouliatte H, Cayla R, Zerbib F et al. (1998) Dual therapy 
using a double dose of lansoprazole with amoxicillin versus triple 
therapy using a double dose of lansoprazole, amoxicillin, and 
clarithromycin to eradicate Helicobacter pylori infection: results 
of a prospective randomized open study. American Journal of 


Gastroenterology 93: 1531-4. 


Excluded geographical 
setting 


Lamouliatte H, Perie F, Joubert-Collin M (2000) Lansoprazole 30 
mg or 60 mg combined with two antibiotics (amoxicillin and 
clarithromycin) to eradicate Helicobacter pylori in patients with 
duodenal ulcer. Gastroenterologie Clinique et Biologique 24: 


495-500. 


Study not available in 
English 


Lamouliatte H, Megraud F, Delchier JC et al. (2003) Second-line 
treatment for failure to eradicate Helicobacter pylori: a 
randomized trial comparing four treatment strategies. Alimentary 


Pharmacology & Therapeutics 18: 791-7. 


Second line studies 


Lara LF, Cisneros G, Gurney M et al. (2003) One-day quadruple 
therapy compared with 7-day triple therapy for Helicobacter 


pylori infection. Archives of Internal Medicine 163: 2079-84. 


One or more study arms 
are less than 7 days 


Lazzaroni M, Bargiggia S, Bianchi PG (1997) Triple therapy with 
ranitidine or lansoprazole in the treatment of Helicobacter pylori-
associated duodenal ulcer. American Journal of 


Gastroenterology 92: 649-52. 


Excluded geographical 
setting 


Lee BH, Kim N, Hwang TJ et al. (2010) Bismuth-containing 
quadruple therapy as second-line treatment for Helicobacter 
pylori infection: effect of treatment duration and antibiotic 
resistance on the eradication rate in Korea. Helicobacter 15: 38-


45. 


Second line studies 


Lee DH, Park HJ, Song SY et al. (1996) Evaluation of 
therapeutic regimens for the treatment of Helicobacter pylori 


infection. Yonsei Medical Journal 37: 270-7. 


Excluded geographical 
setting 


Lehmann FS, Drewe J, Terracciano L et al. (2000) Effect of 
ornidazole and clarithromycin resistance on eradication of 
Helicobacter pylori in peptic ulcer disease. Alimentary 


Pharmacology & Therapeutics 14: 305-9. 


Excluded geographical 
setting 


Leontiadis GI, Sreedharan A, Dorward S et al. (2007) Systematic 
reviews of the clinical effectiveness and cost-effectiveness of 
proton pump inhibitors in acute upper gastrointestinal bleeding. 


Health Technology Assessment 11: iii-126. 


Study not relevant to 
review question 


Leontiadis GI, Moayyedi P, Ford AC (2011) Helicobacter pylori 
infection. Clinical Evidence 2009. 


Systematic reviews 
which have been 
screened for relevant 


studies 







Dyspepsia and gastro-oesophageal reflux disease 
Excluded studies 


 


National Institute for Health and Care Excellence 2014. 
49 


 


Excluded studies Reason for exclusion 


Lerang F, Moum B, Haug JB et al. (1997) Highly effective 
second-line anti-Helicobacter pylori therapy in patients with 
previously failed metronidazole-based therapy. Scandinavian 


Journal of Gastroenterology 32: 1209-14. 


Second line studies 


Li Y, Huang X, Yao L et al. (2010) Advantages of Moxifloxacin 
and Levofloxacin-based triple therapy for second-line treatments 
of persistent Helicobacter pylori infection: a meta analysis. 


Wiener Klinische Wochenschrift 122: 413-22. 


Second line studies 


Li YY, Sha WH (2000) Treatment of Helicobactor pylori infection: 
Analysis of Chinese clinical trials. World Journal of 


Gastroenterology 6: 324-5. 


Excluded geographical 


setting 


Lin JT, Wang JT, Wu MS et al. (1994) Prospective, randomized 
study of H2-blocker and triple therapy for duodenal ulcer 
treatment and the eradication of Helicobacter pylori. Journal of 


the Formosan Medical Association  93: 368-73. 


Excluded geographical 
setting 


Lind T, Megraud F, Unge P et al. (1999) The MACH2 study: role 
of omeprazole in eradication of Helicobacter pylori with 1-week 


triple therapies. Gastroenterology 116: 248-53. 


Excluded geographical 
setting 


Liou JM, Chen CY, Wu MS et al. (2006) Comparative study of 
modified-release clarithromycin and immediate-release 
clarithromycin in the treatment of Helicobacter pylori-associated 


peptic ulcer disease. Hepato-Gastroenterology 53: 792-6. 


Excluded geographical 


setting 


Liou JM, Lin JT, Chang CY et al. (2010) Levofloxacin-based and 
clarithromycin-based triple therapies as first-line and second-line 
treatments for Helicobacter pylori infection: a randomised 


comparative trial with crossover design. Gut 59: 572-8. 


Second line studies 


Liu WZ, Xiao SD, Shi Y et al. (1999) Furazolidone-containing 
short-term triple therapies are effective in the treatment of 
Helicobacter pylori infection. Alimentary Pharmacology & 


Therapeutics 13: 317-22. 


Excluded geographical 
setting 


Lo WC, Lin HJ, Wang K et al. (1997) Clarithromycin in the 
combination therapy for the eradication of Helicobacter pylori in 
peptic ulcer disease. Chung Hua i Hsueh Tsa Chih - Chinese 


Medical Journal 59: 171-6. 


Excluded geographical 


setting 


Louw JA, Van Rensburg CJ, Hanslo D et al. (1998) Two-week 
course of pantoprazole combined with 1 week of amoxycillin and 
clarithromycin is effective in Helicobacter pylori eradication and 
duodenal ulcer healing. Alimentary Pharmacology & 


Therapeutics 12: 545-50. 


Excluded geographical 
setting 


Luther J, Higgins PD, Schoenfeld PS et al. (2010) Empiric 
quadruple vs. triple therapy for primary treatment of Helicobacter 
pylori infection: Systematic review and meta-analysis of efficacy 
and tolerability. American Journal of Gastroenterology 105: 65-


73. 


Exclude for any other 
question specific reason 


Luzza F, Giglio A, Ciliberto E et al. (2001) Lansoprazole-based 
triple therapy versus ranitidine bismuth citrate-based dual 
therapy in the eradication of Helicobacter pylori in patients with 
duodenal ulcer: a multicenter, randomized, double-dummy study. 


Clinical Therapeutics 23: 761-70. 


Excluded geographical 
setting 


Lynch DA, Sobala GM, Gallacher B et al. (1994) Effectiveness of 
a five times daily triple therapy regimen against Helicobacter 


Not an RCT or SR 
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Excluded studies Reason for exclusion 


pylori. Journal of Antimicrobial Chemotherapy 33: 877-9. 


Maconi G, Russo A, Imbesi V et al. (2000) Prolonging proton 
pump inhibitor-based anti-Helicobacter pylori treatment from one 
to two weeks in duodenal ulcer: is it worthwhile? Digestive & 


Liver Disease 32: 275-80. 


Excluded geographical 
setting 


Maconi G, Parente F, Russo A et al. (2001) Do some patients 
with Helicobacter pylori infection benefit from an extension to 2 
weeks of a proton pump inhibitor-based triple eradication 
therapy? American Journal of Gastroenterology 96: 359-66. 


Excluded geographical 


setting 


Magaret N, Burm M, Faigel D et al. (2001) A randomized trial of 
lansoprazole, amoxycillin, and clarithromycin versus 
lansoprazole, bismuth, metronidazole and tetracycline in the 
retreatment of patients failing initial Helicobacter pylori therapy. 


Digestive Diseases 19: 174-8. 


Second line studies 


Malfertheiner P, Bayerdorffer E, Diete U et al. (1999) The GU-
MACH study: the effect of 1-week omeprazole triple therapy on 
Helicobacter pylori infection in patients with gastric ulcer. 


Alimentary Pharmacology & Therapeutics 13: 703-12. 


Contacted authors for 
further information / data 


but received no response 


Malfertheiner P, Kirchner T, Kist M et al. (2003) Helicobacter 
pylori eradication and gastric ulcer healing--comparison of three 
pantoprazole-based triple therapies. Alimentary Pharmacology & 


Therapeutics 17: 1125-35. 


Unknown population 


Malfertheiner P, MOssner J, Fischbach W et al. (2003) 
Helicobacter pylori eradication is beneficial in the treatment of 
functional dyspepsia. Alimentary Pharmacology & Therapeutics 


18: 615-25. 


Only PPI differs between 
regimens 


Malfertheiner P, Bazzoli F, Delchier JC et al. (2011) Helicobacter 
pylori eradication with a capsule containing bismuth subcitrate 
potassium, metronidazole, and tetracycline given with 
omeprazole versus clarithromycin-based triple therapy: a 
randomised, open-label, non-inferiority, phase 3 trial. Lancet 


377: 905-13. 


Excluded geographical 
setting 


Manes G, Pieramico O, Perri F et al. (2005) Twice-daily standard 
dose of omeprazole achieves the necessary level of acid 
inhibition for Helicobacter pylori eradication. A randomized 
controlled trial using standard and double doses of omeprazole 


in triple therapy. Digestive Diseases & Sciences 50: 443-8. 


Excluded geographical 
setting 


Mansour-Ghanaei F, Fallah MS, Shafaghi A (2002) Eradication 
of Helicobacter pylori in duodenal ulcer disease tetracycline & 
furazolidone vs. metronidazole & amoxicillin in omeprazole 


based triple therapy. Medical Science Monitor 8: I27-I30. 


Excluded geographical 
setting 


Mansour NM, Hashash JG, El-Halabi M et al. (2011) A 
randomized trial of standard-dose versus half-dose rabeprazole, 
clarithromycin, and amoxicillin in the treatment of Helicobacter 
pylori infection. European Journal of Gastroenterology & 


Hepatology 23: 865-70. 


Excluded geographical 
setting 


Mantzaris GJ, Hatzis A, Tamvakologos G et al. (1993) 
Prospective, randomized, investigator-blind trial of Helicobacter 
pylori infection treatment in patients with refractory duodenal 
ulcers. Healing and long-term relapse rates. Digestive Diseases 


& Sciences 38: 1132-6. 


Comparator dataset 


Mantzaris GJ, Petraki C, Petraki K et al. (2005) Prospective, Second line studies 
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Excluded studies Reason for exclusion 


randomized study of seven versus fourteen days omeprazole 
quadruple therapy for eradication of Helicobacter pylori infection 
in patients with duodenal ulcer after failure of omeprazole triple 


therapy. Annals of Gastroenterology 18: 330-5. 


Mario FD, Dal BN, Aragona G et al. (2003) Rabeprazole in a 
one-week eradication therapy of Helicobacter pylori: comparison 
of different dosages. Journal of Gastroenterology & Hepatology 


18: 783-6. 


Excluded geographical 
setting 


Marko D, Calvet X, Ducons J et al. (2005) Comparison of two 
management strategies for Helicobacter pylori treatment: clinical 


study and cost-effectiveness analysis. Helicobacter 10: 22-32. 


Excluded geographical 
setting 


Marzio L, Cellini L, Angelucci D (2003) Triple therapy for 7 days 
vs. triple therapy for 7 days plus omeprazole for 21 days in 
treatment of active duodenal ulcer with Helicobacter pylori 
infection. A double blind placebo controlled trial. Digestive & 


Liver Disease 35: 20-3. 


Excluded geographical 
setting 


Massarrat S, Ihm P, Koch HK (1998) Efficacy of tetracycline and 
metronidazole alone or with ranitidine on the healing of duodenal 
ulcer and eradication of Helicobacter pylori. A randomized 
controlled multicenter study. Tetra-Metro-Ran Study Group. 


Arzneimittel-Forschung 48: 686-90. 


Exclude for any other 
question specific reason 


Matsuhisa T, Kawai T, Masaoka T et al. (2006) Efficacy of 
metronidazole as second-line drug for the treatment of 
Helicobacter pylori Infection in the Japanese population: a 
multicenter study in the Tokyo Metropolitan Area.[Erratum 
appears in Helicobacter. 2006 Aug;11(4):306]. Helicobacter 11: 


152-8. 


Second line studies 


Matsumoto Y, Miki I, Aoyama N et al. (2005) Levofloxacin- 
versus metronidazole-based rescue therapy for H. pylori 


infection in Japan. Digestive & Liver Disease 37: 821-5. 


Second line studies 


McKeage K, Blick SK, Croxtall JD et al. (2008) Esomeprazole: a 
review of its use in the management of gastric acid-related 
diseases in adults. Drugs 68: 1571-607. 


Not an RCT or SR 


Mehrdad H, Amir MS, Mehdi A et al. (2006) Ampicillin-sulbactam 
versus amoxycillin in quadruple therapy for Helicobacter pylori 
eradication: a preliminary study. Indian Journal of 


Gastroenterology 25: 169-70. 


Excluded geographical 
setting 


Michopoulos S, Tsibouris P, Bouzakis H et al. (2000) 
Randomized study comparing omeprazole with ranitidine as anti-
secretory agents combined in quadruple second-line 
Helicobacter pylori eradication regimens. Alimentary 


Pharmacology & Therapeutics 14: 737-44. 


Second line studies 


Miehlke S, Meining A, Lehn N et al. (1998) Comparison of 
omeprazole, metronidazole and clarithromycin with 
omeprazole/amoxicillin dual-therapy for the cure of Helicobacter 


pylori infection. Digestion 59: 646-50. 


Unknown population 


Miehlke S, Kirsch C, Schneider-Brachert W et al. (2003) A 
prospective, randomized study of quadruple therapy and high-
dose dual therapy for treatment of Helicobacter pylori resistant to 


both metronidazole and clarithromycin. Helicobacter 8: 310-9. 


Second line studies 


Miehlke S, Schneider-Brachert W, Bastlein E et al. (2003) 
Esomeprazole-based one-week triple therapy with clarithromycin 


Only PPI differs between 
regimens 
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Excluded studies Reason for exclusion 


and metronidazole is effective in eradicating Helicobacter pylori 
in the absence of antimicrobial resistance. Alimentary 


Pharmacology & Therapeutics 18: 799-804. 


Miehlke S, Hansky K, Schneider-Brachert W et al. (2006) 
Randomized trial of rifabutin-based triple therapy and high-dose 
dual therapy for rescue treatment of Helicobacter pylori resistant 
to both metronidazole and clarithromycin. Alimentary 


Pharmacology & Therapeutics 24: 395-403. 


Second line studies 


Miehlke S, Krasz S, Schneider-Brachert W et al. (2011) 
Randomized trial on 14 versus 7 days of esomeprazole, 
moxifloxacin, and amoxicillin for second-line or rescue treatment 


of Helicobacter pylori infection. Helicobacter 16: 420-6. 


Second line studies 


Minakari M, Davarpanah Jazi AH, Shavakhi A et al. (2010) A 
randomized controlled trial: efficacy and safety of azithromycin, 
ofloxacin, bismuth, and omeprazole compared with amoxicillin, 
clarithromycin, bismuth, and omeprazole as second-line therapy 
in patients with Helicobacter pylori infection. Helicobacter 15: 


154-9. 


Second line studies 


Misiewicz JJ, Harris AW, Bardhan KD et al. (1997) One week 
triple therapy for Helicobacter pylori: a multicentre comparative 


study. Lansoprazole Helicobacter Study Group. Gut 41: 735-9. 


Unknown population 


Misiewicz JJ (1997) Is the only good Helicobacter a dead 
Helicobacter?. Helicobacter 2: Suppl-91. 


Not an RCT or SR 


Miwa H, Yamada T, Sato K et al. (2000) Efficacy of reduced 
dosage of rabeprazole in PPI/AC therapy for Helicobacter pylori 
infection: comparison of 20 and 40 mg rabeprazole with 60 mg 


lansoprazole. Digestive Diseases & Sciences 45: 77-82. 


Excluded geographical 
setting 


Moayyedi P, Langworthy H, Shanahan K et al. (1996) 
Comparison of one or two weeks of lansoprazole, amoxicillin, 
and clarithromycin in the treatment of Helicobacter pylori. 


Helicobacter 1: 71-4. 


Not dyspepsia 


Mones J, Rodrigo L, Sancho F et al. (2001) Helicobacter pylori 
eradication versus one-year maintenance therapy: effect on 
relapse and gastritis outcome. Revista Espanola de 


Enfermedades Digestivas 93: 372-89. 


Excluded geographical 
setting 


Mones J, Gisbert JP, Borda F et al. (2005) Indications, 
diagnostic tests and Helicobacter pylori eradication therapy. 
Recommendations by the 2<sup>nd</sup> Spanish Consensus 
Conference. [Spanish, English] OT - Indicaciones, metodos 
diagnosticos y tratamiento erradicador de Helicobacter pylori. 
Recomendaciones de la II Conferencia Espanola de Consenso. 


Revista Espanola de Enfermedades Digestivas 97: 348-74. 


Exclude for any other 
question specific reason 


Moreno JA, Pajares JM, Santander C et al. (1996) Significant 
increase in eradication rates of Helicobacter pylori infection with 
two consecutive dual therapies (omeprazole and amoxycillin or 
omeprazole and clarithromycin). A randomized study in 450 


Spanish patients. Journal of Gastroenterology 31: Suppl-52. 


Excluded geographical 
setting 


Murakami K, Okimoto T, Kodama M et al. (2006) Comparison of 
amoxicillin-metronidazole plus famotidine or lansoprazole for 
amoxicillin-clarithromycin-proton pump inhibitor treatment 


failures for Helicobacter pylori infection. Helicobacter 11: 436-40. 


Second line studies 


Murakami K, Sato R, Okimoto T et al. (2006) Effectiveness of Second line studies 
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Excluded studies Reason for exclusion 


minocycline-based triple therapy for eradication of Helicobacter 
pylori infection. Journal of Gastroenterology and Hepatology 21: 


262-7. 


Murakami K, Okimoto T, Kodama M et al. (2008) Evaluation of 
three different proton pump inhibitors with amoxicillin and 
metronidazole in retreatment for Helicobacter pylori infection. 


Journal of Clinical Gastroenterology 42: 139-42. 


Second line studies 


Nash C, Fischbach L, Veldhuyzen van ZS (2003) What are the 
global response rates to Helicobacter pylori eradication 


therapy?. Canadian Journal of Gastroenterology 17: Suppl-29B. 


Not an RCT or SR 


Navarro-Jarabo JM, Fernandez N, Sousa FL et al. (2007) 
Efficacy of rifabutin-based triple therapy as second-line 
treatment to eradicate helicobacter pylori infection. BMC 


Gastroenterology 7: 31. 


Second line studies 


Neil GA, Suchower LJ, Ronca PD et al. (1997) Time of 
Helicobacter pylori eradication assessment following treatment. 


Helicobacter 2: 13-20. 


Comparator dataset 


Neil GA, Suchower LJ, Johnson E et al. (1998) Helicobacter 
pylori eradication as a surrogate marker for the reduction of 
duodenal ulcer recurrence. Alimentary Pharmacology & 


Therapeutics 12: 619-33. 


Comparator dataset 


Neri M, Susi D, Laterza F et al. (1994) Omeprazole, bismuth and 
clarithromycin in the sequential treatment of Helicobacter pylori 


infection. Alimentary Pharmacology & Therapeutics 8: 469-71. 


Excluded geographical 
setting 


Neville PM, Barrowclough S, Crocombe W et al. (2001) 
Randomised study of the efficacy of omeprazole and 
clarithromycin with either amoxycillin or metronidazole in the 
eradication of Helicobacter pylori in screened primary care 
patients.[Erratum appears in Dig Liver Dis 2001 May;33(4):392]. 


Digestive & Liver Disease 33: 131-4. 


Not dyspepsia 


Nie Y, Li Y, Wu H et al. (1999) Colloidal bismuth pectin: an 
alternative to bismuth subcitrate for the treatment of Helicobacter 


pylori--positive duodenal ulcer. Helicobacter 4: 128-34. 


Excluded geographical 
setting 


Nishizawa T, Suzuki H, Nakagawa I et al. (2008) Gatifloxacin-
based triple therapy as a third-line regimen for Helicobacter 
pylori eradication. Journal of Gastroenterology & Hepatology 23: 


Suppl-70. 


Second line studies 


Nista EC, Candelli M, Cremonini F et al. (2003) Levofloxacin-
based triple therapy vs. quadruple therapy in second-line 
Helicobacter pylori treatment: a randomized trial. Alimentary 


Pharmacology & Therapeutics 18: 627-33. 


Second line studies 


Nista EC, Candelli M, Zocco MA et al. (2006) Levofloxacin-
based triple therapy in first-line treatment for Helicobacter pylori 


eradication. American Journal of Gastroenterology 101: 1985-90. 


Excluded geographical 
setting 


O'Brien B, Goeree R, Mohamed AH et al. (1995) Cost-
effectiveness of Helicobacter pylori eradication for the long-term 
management of duodenal ulcer in Canada. Archives of Internal 


Medicine 155: 1958-64. 


Exclude for any other 
question specific reason 


O'Connor HJ (1994) Eradication of Helicobacter pylori. European 


Journal of Gastroenterology & Hepatology 6: Suppl-9. 


Not an RCT or SR 


Ogura K, Yoshida H, Maeda S et al. (2001) Clarithromycin- Excluded geographical 
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based triple therapy for non-resistant Helicobacter pylori 
infection. How long should it be given? Scandinavian Journal of 


Gastroenterology 36: 584-8. 


setting 


Ojetti V, Migneco A, Zocco MA et al. (2004) Beta-lactamase 
inhibitor enhances Helicobacter pylori eradication rate. Journal of 


Internal Medicine 255: 125-9. 


Excluded geographical 
setting 


Okudaira K, Furuta T, Shirai N et al. (2005) Concomitant dosing 
of famotidine with a triple therapy increases the cure rates of 
Helicobacter pylori infections in patients with the homozygous 
extensive metabolizer genotype of CYP2C19.[Erratum appears 
in Aliment Pharmacol Ther. 2005 Jun 1;21(11):1398]. Alimentary 


Pharmacology & Therapeutics 21: 491-7. 


Excluded geographical 


setting 


Oustamanolakis P, Tack J (2012) Dyspepsia: Organic versus 
functional. Journal of Clinical Gastroenterology 46 (3): 175-90. 


Not an RCT or SR 


Padol S, Yuan Y, Thabane M et al. (2006) The effect of 
CYP2C19 polymorphisms on H. pylori eradication rate in dual 
and triple first-line PPI therapies: a meta-analysis. American 


Journal of Gastroenterology 101: 1467-75. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Pajares-Garcia JM, Villarroya RP, Gisbert JP (2007) Role of 
sequential therapy in Helicobacter pylori eradication therapy. 


Future Microbiology 2: 481-4. 


Excluded geographical 
setting 


Palmas F, Pellicano R, Massimetti E et al. (2002) Eradication of 
Helicobacter pylori infection with proton pump inhibitor-based 
triple therapy. A randomised study. Panminerva Medica 44: 145-


7. 


Excluded geographical 
setting 


Paoluzi OA, Visconti E, Andrei F et al. (2010) Ten and eight-day 
sequential therapy in comparison to standard triple therapy for 
eradicating Helicobacter pylori infection: a randomized controlled 
study on efficacy and tolerability. Journal of Clinical 


Gastroenterology 44: 261-6. 


Excluded geographical 
setting 


Paoluzi P, Iacopini F, Crispino P et al. (2006) 2-week triple 
therapy for Helicobacter pylori infection is better than 1-week in 
clinical practice: a large prospective single-center randomized 


study. Helicobacter 11: 562-8. 


Excluded geographical 
setting 


Parente F, Maconi G, Bargiggia S et al. (1996) Comparison of 
two lansoprazole-antibiotic combinations (amoxycillin or classical 
triple therapy) for treatment of H. pylori infection in duodenal 
ulcer patients. Alimentary Pharmacology & Therapeutics 10: 


211-3. 


Unknown population 


Park KN, Hahm JS, Kim HJ (1995) Pharmacological effects of 
metronidazole + tetracycline + bismuth subcitrate versus 
omeprazole + amoxycillin + bismuth subcitrate in Helicobacter 
pylori-related gastritis and peptic ulcer disease. European 
Journal of Gastroenterology and Hepatology, Supplement. 6: 


S103-S107. 


Excluded geographical 


setting 


Pedrazzoli J, Jr., Magalhaes AF, Ferraz JG et al. (1994) Triple 
therapy with sucralfate is not effective in eradicating Helicobacter 
pylori and does not reduce duodenal ulcer relapse rates. 


American Journal of Gastroenterology 89: 1501-4. 


Exclude for any other 
question specific reason 


Peitz U, Sulliga M, Wolle K et al. (2002) High rate of post-
therapeutic resistance after failure of macrolide-nitroimidazole 
triple therapy to cure Helicobacter pylori infection: impact of two 


Second line studies 
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second-line therapies in a randomized study. Alimentary 


Pharmacology & Therapeutics 16: 315-24. 


Pellicano R, Palmas F, Ponzetto A et al. (2002) Decreasing 
eradicaton rate of Helicobacter pylori infection with 
metronidazole-based triple therapy. A randomised study. 


Minerva Gastroenterologica e Dietologica 48: 265-70. 


Unknown population 


Penston JG (1996) Review article: clinical aspects of 
Helicobacter pylori eradication therapy in peptic ulcer disease. 
Alimentary Pharmacology & Therapeutics 10: 469-86. 


Exclude for any other 


question specific reason 


Penston JG, McColl KE (1997) Eradication of Helicobacter 
pylori: an objective assessment of current therapies. British 


Journal of Clinical Pharmacology 43: 223-43. 


Not an RCT or SR 


Perez MA, Alberdi JM, Pita L et al. (1997) Helicobacter pylori, 
efficacy of the new triple therapy in six and twelve-day 
schedules. Revista Espanola de Enfermedades Digestivas 89: 


879-84. 


Excluded geographical 
setting 


Perri F, Villani MR, Quitadamo M et al. (2001) Ranitidine bismuth 
citrate-based triple therapies after failure of the standard 
'Maastricht triple therapy': a promising alternative to the 
quadruple therapy? Alimentary Pharmacology & Therapeutics 


15: 1017-22. 


Second line studies 


Perri F, Festa V, Clemente R et al. (2001) Randomized study of 
two "rescue" therapies for Helicobacter pylori-infected patients 
after failure of standard triple therapies. American Journal of 


Gastroenterology 96: 58-62. 


Second line studies 


Perri F, Festa V, Merla A et al. (2003) Randomized study of 
different 'second-line' therapies for Helicobacter pylori infection 
after failure of the standard 'Maastricht triple therapy'. Alimentary 


Pharmacology & Therapeutics 18: 815-20. 


Second line studies 


Pieramico O, Zanetti MV, Innerhofer M et al. (1997) 
Omeprazole-based dual and triple therapy for the treatment of 
Helicobacter pylori infection in peptic ulcer disease: a 


randomized trial. Helicobacter 2: 92-7. 


Excluded geographical 
setting 


Pilotto A, Di MF, Franceschi M et al. (1996) Cure of Helicobacter 
pylori infection in the elderly: effects of eradication on gastritis 
and serological markers. Alimentary Pharmacology & 


Therapeutics 10: 1021-7. 


Excluded geographical 
setting 


Pinheiro JOP, Both CT, Dittrich S et al. (1999) 'Helicobacter 
pylori' treatment: Comparison of two therapeutic schemes. GED 


- Gastrenterologia Endoscopia Digestiva 18: 97-101. 


British Library unable to 
fulfil 


Pipkin GA, Dixon JS, Williamson R et al. (1997) Clarithromycin 
dual therapy regimens for eradication of Helicobacter pylori: a 


review. Helicobacter 2: 159-71. 


Not an RCT or SR 


Polat Z, Kadayifci A, Kantarcioglu M et al. (2012) Comparison of 
levofloxacin-containing sequential and standard triple therapies 
for the eradication of Helicobacter pylori. European Journal of 


Internal Medicine 23: 165-8. 


Excluded geographical 
setting 


Pounder RE (1997) New developments in Helicobacter pylori 
eradication therapy. Scandinavian Journal of Gastroenterology - 


Supplement 223: 43-5. 


Not an RCT or SR 


Powell KU, Bell GD, Bowden AF et al. (1995) Helicobacter pylori British Library unable to 
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eradication therapy: a comparison between either omeprazole or 
ranitidine in combination with amoxycillin plus metronidazole. 


British Journal of Clinical Research 6: 163-9. 


fulfil 


Prach AT, Malek M, Tavakoli M et al. (1998) H2-antagonist 
maintenance therapy versus Helicobacter pylori eradication in 
patients with chronic duodenal ulcer disease: a prospective 


study. Alimentary Pharmacology & Therapeutics 12: 873-80. 


Unknown population 


Qureshi H, Mehdi I, Alam E (2000) Two weeks triple therapy with 
lansoprazole, amoxycillin and roxythromycin is better than dual 
therapy with lansoprazole and amoxycillin for H. pylori infection: 
a randomised, clinical trial. JPMA - Journal of the Pakistan 


Medical Association 50: 157-8. 


Not dyspepsia 


Ramirez-Ramos A, Gilman RH, Leon-Barua R et al. (1997) 
Rapid recurrence of Helicobacter pylori infection in Peruvian 
patients after successful eradication. Gastrointestinal Physiology 
Working Group of the Universidad Peruana Cayetano Heredia 
and The Johns Hopkins University. Clinical Infectious Diseases 


25: 1027-31. 


Children < 16 (or mixed 
population without 
separate reporting of 


adult data) 


Rathi P, Sawant P, Gopanpallikar A (2000) Comparison of two 
regimens on eradication of Helicobacter pylori. Journal of the 


Association of Physicians of India 48: 852-3. 


Not an RCT or SR 


Realdi G, Dore MP, Piana A et al. (1999) Pretreatment antibiotic 
resistance in Helicobacter pylori infection: results of three 


randomized controlled studies. Helicobacter 4: 106-12. 


Excluded geographical 
setting 


Ren Q, Ma B, Yang K et al. (2010) Lafutidine-based triple 
therapy for Helicobacter pylori eradication. Hepato-


Gastroenterology 57: 1074-81. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Riahizadeh S, Malekzadeh R, Agah S et al. (2010) Sequential 
metronidazole-furazolidone or clarithromycin-furazolidone 
compared to clarithromycin-based quadruple regimens for the 
eradication of Helicobacter pylori in peptic ulcer disease: a 
double-blind randomized controlled trial. Helicobacter 15: 497-


504. 


Excluded geographical 


setting 


Rinaldi V, Zullo A, Pugliano F et al. (1997) The management of 
failed dual or triple therapy for Helicobacter pylori eradication. 


Alimentary Pharmacology & Therapeutics 11: 929-33. 


Second line studies 


Rodgers C, van Zanten SV (2007) A meta-analysis of the 
success rate of Helicobacter pylori therapy in Canada. Canadian 


Journal of Gastroenterology 21: 295-300. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Rodriguez TM, Valenzuela BM, Caballero PA et al. (1999) 
Morphometric estimation of acid output in duodenal ulcer 
associated with Helicobacter pylori infection. Revista Espanola 


de Enfermedades Digestivas  91: 549-58. 


Excluded geographical 
setting 


Roesler BM, Costa SCB, Zeitune JMR (2012) Eradication 
treatment of helicobacter pylori infection: Its importance and 
possible relationship in preventing the development of gastric 


cancer. ISRN Gastroenterology Article Number: 935410. 


Not an RCT or SR 


Rokkas T, Karameris A, Liatsos C et al. (1996) Helicobacter 
pylori eradication rates and long-term clinical course in duodenal 
ulcer patients treated either with triple therapy or with 


Comparator dataset 
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amoxycillin/omeprazole. Hellenic Journal of Gastroenterology 9: 


142-6. 


Rokkas T (2012) The role of Helicobacter pylori infection in 
functional dyspepsia. Annals of Gastroenterology 25 (2): 176-7. 


Not an RCT or SR 


Romano M, Marmo R, Cuomo A et al. (2003) Pretreatment 
antimicrobial susceptibility testing is cost saving in the 
eradication of Helicobacter pylori. Clinical Gastroenterology & 


Hepatology 1: 273-8. 


Excluded geographical 


setting 


Romano M, Cuomo A, Gravina AG et al. (2010) Empirical 
levofloxacin-containing versus clarithromycin-containing 
sequential therapy for Helicobacter pylori eradication: a 


randomised trial. Gut 59: 1465-70. 


Excluded geographical 
setting 


Ruggiero P (2012) Helicobacter pylori infection: what's new. 
Current Opinion in Infectious Diseases 25: 337-44. 


Not an RCT or SR 


Saad RJ, Schoenfeld P, Kim HM et al. (2006) Levofloxacin-
based triple therapy versus bismuth-based quadruple therapy for 
persistent Helicobacter pylori infection: a meta-analysis. 


American Journal of Gastroenterology  101: 488-96. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Saberi-Firoozi M, Massarrat S, Zare S et al. (1995) Effect of 
triple therapy or amoxycillin plus omeprazole or amoxycillin plus 
tinidazole plus omeprazole on duodenal ulcer healing, 
eradication of Helicobacter pylori, and prevention of ulcer 
relapse over a 1-year follow-up period: a prospective, 
randomized, controlled study. American Journal of 


Gastroenterology  90: 1419-23. 


Excluded geographical 
setting 


Salcedo JA, Al-Kawas F (1998) Treatment of Helicobacter pylori 
infection. Archives of Internal Medicine 158: 842-51. 


Not an RCT or SR 


Sanches B, Coelho L, Moretzsohn L et al. (2008) Failure of 
Helicobacter pylori treatment after regimes containing 
clarithromycin: new practical therapeutic options. Helicobacter 


13: 572-6. 


Second line studies 


Savarino V, Zentilin P, Bisso G et al. (1999) Head-to-head 
comparison of 1-week triple regimens combining ranitidine or 
omeprazole with two antibiotics to eradicate Helicobacter pylori. 


Alimentary Pharmacology & Therapeutics 13: 643-9. 


Excluded geographical 
setting 


Scaccianoce G, Hassan C, Panarese A et al. (2006) 
Helicobacter pylori eradication with either 7-day or 10-day triple 
therapies, and with a 10-day sequential regimen. Canadian 


Journal of Gastroenterology 20: 113-7. 


Excluded geographical 
setting 


Scheiman JM, Chey WD, Behler EM et al. (1996) One-week 
therapy for Helicobacter pylori. A randomized trial of two 
treatment regimens. Journal of Clinical Gastroenterology 23: 


170-3. 


Not an RCT or SR 


Schmid CH, Whiting G, Cory D et al. (1999) Omeprazole plus 
antibiotics in the eradication of Helicobacter pylori infection: a 
meta-regression analysis of randomized, controlled trials. 


American Journal of Therapeutics 6: 25-36. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Schwartz H, Krause R, Sahba B et al. (1998) Triple versus dual 
therapy for eradicating Helicobacter pylori and preventing ulcer 
recurrence: a randomized, double-blind, multicenter study of 
lansoprazole, clarithromycin, and/or amoxicillin in different 


Exclude for any other 
question specific reason 
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dosing regimens. American Journal of Gastroenterology 93: 584-


90. 


Scolapio JS, Camilleri M (1996) Nonulcer dyspepsia. 
Gastroenterologist 4: 13-23. 


Not an RCT or SR 


Selgrad M, Malfertheiner P (2011) Treatment of Helicobacter 


pylori. Current Opinion in Gastroenterology 27: 565-70. 


Not an RCT or SR 


Severi C, Abdullahi M, Tari R et al. (2009) High efficacy of 
bismuth subcitrate for Helicobacter pylori eradication in 


pangastritis. Digestive & Liver Disease 41: 555-8. 


Comparator dataset 


Sheu BS, Wu JJ, Yang HB et al. (1998) One-week proton pump 
inhibitor-based triple therapy eradicates residual Helicobacter 
pylori after failed dual therapy. Journal of the Formosan Medical 


Association 97: 266-70. 


Second line studies 


Sheu BS, Chi CH, Yang HB et al. (1999) A three-day course of 
intravenous omeprazole plus antibiotics for H. pylori-positive 


bleeding duodenal ulcer. Hepato-Gastroenterology 46: 2363-71. 


Excluded geographical 
setting 


Sheu BS, Yang HB, Wang YL et al. (2002) Stool antigen assay 
to screen Helicobacter pylori infection and to assess the success 
of 3-day and 7-day eradication therapy in the patients with partial 


gastrectomy. Helicobacter 7: 199-204. 


Excluded geographical 
setting 


Shirai N, Sugimoto M, Kodaira C et al. (2007) Dual therapy with 
high doses of rabeprazole and amoxicillin versus triple therapy 
with rabeprazole, amoxicillin, and metronidazole as a rescue 
regimen for Helicobacter pylori infection after the standard triple 


therapy. European Journal of Clinical Pharmacology 63: 743-9. 


Second line studies 


Sieg A, Sellinger M, Schlauch D et al. (1999) Short-term triple 
therapy with lansoprazole 30 mg or 60 mg, amoxycillin and 
clarithromycin to eradicate Helicobacter pylori. Alimentary 
Pharmacology & Therapeutics 13: 865-8. 


Only PPI differs between 


regimens 


Simsek H, Kadayifci A, Tatar G (1996) Low eradication rates of 
Helicobacter pylori with omeprazole plus amoxycillin combination 
in a Turkish population. American Journal of Gastroenterology 


91: 1062. 


Exclude for any other 
question specific reason 


Sito E, Konturek PC, Bielanski W et al. (1996) One week 
treatment with omeprazole, clarithromycin and tinidazole or 
lansoprazole, amoxicillin and metronidazole for cure of 
Helicobacter pylori infection in duodenal ulcer patients. Journal 


of Physiology & Pharmacology 47: 221-8. 


Excluded geographical 
setting 


Song KH, Lee YC, Fan DM et al. (2011) Healing effects of 
rebamipide and omeprazole in helicobacter pylori-positive gastric 
ulcer patients after eradication therapy: A randomized double-
blind, multinational, multi-institutional comparative study. 


Digestion 84: 221-9. 


Excluded geographical 
setting 


Songur Y, Senol A, Balkarli A et al. (2009) Triple or quadruple 
tetracycline-based therapies versus standard triple treatment for 
Helicobacter pylori treatment. American Journal of the Medical 


Sciences 338: 50-3. 


Excluded geographical 
setting 


Sotudehmanesh R, Malekzadeh R, Fazel A et al. (2001) A 
randomized controlled comparison of three quadruple therapy 
regimens in a population with low Helicobacter pylori eradication 


rates. Journal of Gastroenterology & Hepatology 16: 264-8. 


Excluded geographical 
setting 







Dyspepsia and gastro-oesophageal reflux disease 
Excluded studies 


 


National Institute for Health and Care Excellence 2014. 
59 


 


Excluded studies Reason for exclusion 


Spadaccini A, De FC, Sciampa G et al. (1998) Triple regimens 
using lansoprazole or ranitidine bismuth citrate for Helicobacter 
pylori eradication. Alimentary Pharmacology & Therapeutics 12: 


997-1001. 


Excluded geographical 
setting 


Spaziani E, Del DP, Mingoli A et al. (2001) Eradication of 
Helicobacter pylori: Cost-effectiveness of five therapeutic 


protocols. Internista 9: 223-7. 


Study not available in 
English 


Stack WA, Knifton A, Thirlwell D et al. (1998) Safety and efficacy 
of rabeprazole in combination with four antibiotic regimens for 
the eradication of Helicobacter pylori in patients with chronic 
gastritis with or without peptic ulceration. American Journal of 


Gastroenterology 93: 1909-13. 


Not dyspepsia 


Subei IM, Cardona HJ, Bachelet E et al. (2007) One week of 
esomeprazole triple therapy vs 1 week of omeprazole triple 
therapy plus 3 weeks of omeprazole for duodenal ulcer healding 
in Helicobacter pylori-positive patients. Digestive Diseases & 


Sciences 52: 1505-12. 


Excluded geographical 
setting 


Sun Q, Liang X, Zheng Q et al. (2010) High efficacy of 14-day 
triple therapy-based, bismuth-containing quadruple therapy for 


initial Helicobacter pylori eradication. Helicobacter 15: 233-8. 


Excluded geographical 
setting 


Sun TT, Wang JL, Fang JY (2011) Quality of RCTs exploring 
Helicobacter pylori eradication for the prevention of gastric 
cancer and preneoplastic lesions. Expert Review of Anticancer 


Therapy 11: 1509-19. 


Exclude for any other 


question specific reason 


Sung JJ, Chung SC, Ling TK et al. (1996) Dual therapy versus 
triple therapy for Helicobacter pylori-associated duodenal ulcers. 


Digestive Diseases & Sciences 41: 453-7. 


Excluded geographical 
setting 


Sung JJ, Leung WK, Ling TK et al. (1998) One-week use of 
ranitidine bismuth citrate, amoxycillin and clarithromycin for the 
treatment of Helicobacter pylori-related duodenal ulcer. 


Alimentary Pharmacology & Therapeutics 12: 725-30. 


Excluded geographical 
setting 


Svoboda P, Kantorova I, Ochmann J et al. (1997) Double and 
triple pantoprazole-based combination therapy for eradication of 
Helicobacter pylori: A randomised controlled trial. Vnitrni 


Lekarstvi 43: 435-9. 


Study not available in 
English 


Svoboda P, Kantorova I, Ochmann J et al. (1997) Pantoprazole-
based dual and triple therapy for the eradication of Helicobacter 
pylori infection: a randomized controlled trial. Hepato-


Gastroenterology 44: 886-90. 


Excluded geographical 
setting 


Taghavi SA, Jafari A, Eshraghian A (2009) Efficacy of a new 
therapeutic regimen versus two routinely prescribed treatments 
for eradication of Helicobacter pylori: a randomized, double-blind 
study of doxycycline, co-amoxiclav, and omeprazole in Iranian 


patients. Digestive Diseases & Sciences 54: 599-603. 


Excluded geographical 
setting 


Take S, Mizuno M, Ishiki K et al. (2003) Interleukin-1beta genetic 
polymorphism influences the effect of cytochrome P 2C19 
genotype on the cure rate of 1-week triple therapy for 
Helicobacter pylori infection. American Journal of 


Gastroenterology 98: 2403-8. 


Excluded geographical 
setting 


Talley NJ, Ormand JE, Carpenter HA et al. (1991) Triple therapy 
for Helicobacter pylori in nonulcer dyspepsia. American Journal 


Not dyspepsia 
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of Gastroenterology 86: 121-3. 


Tan AC, den HG, Meijer JW et al. (1997) No additional value of 
bismuth subcitrate to combination omeprazole/amoxicillin 
therapy in the eradication of Helicobacter pylori. Helicobacter 2: 


194-8. 


Comparator dataset 


Tan WC, Hogan J, Purkayastha SK et al. (1997) Helicobacter 
pylori eradication--comparison of three drug regimens and 
symptomatic assessment in duodenitis and antral gastritis. 
International Journal of Clinical Practice 51: 214-6. 


Comparator dataset 


Taylor JL, Zagari M, Murphy K et al. (1997) Pharmacoeconomic 
comparison of treatments for the eradication of Helicobacter 


pylori. Archives of Internal Medicine 157: 87-97. 


Exclude for any other 
question specific reason 


Tennvall GR, Norinder A, Ohlin B (1999) Cost effectiveness of 
Helicobacter pylori eradication therapies in patients with 
duodenal ulcer. An analysis of triple therapy versus two dual 


therapy alternatives. Pharmacoeconomics 16: 297-306. 


Unknown population 


Tham TC, Collins JS, Molloy C et al. (1996) Randomised 
controlled trial of ranitidine versus omeprazole in combination 
with antibiotics for eradication of Helicobacter pylori. Ulster 


Medical Journal 65: 131-6. 


Unknown population 


Thijs JC, Kuipers EJ, van Zwet AA et al. (1995) Treatment of 
Helicobacter pylori infections. Qjm 88: 369-89. 


Not an RCT or SR 


Thijs JC, van Zwet AA, Moolenaar W et al. (1996) Triple therapy 
vs. amoxicillin plus omeprazole for treatment of Helicobacter 
pylori infection: a multicenter, prospective, randomized, 
controlled study of efficacy and side effects. American Journal of 


Gastroenterology 91: 93-7. 


Comparator dataset 


Thomas J (2012) Standard 14-day triple drug therapy most 
effective for H. pylori infection. Australian Journal of 


Pharmacy.93 (1100): 58. 


Secondary publication of 
included study 


Tomtitchong P, Siribumrungwong B, Vilaichone RK et al. (2012) 
Systematic Review and Meta-Analysis: Helicobacter pylori 
Eradication Therapy After Simple Closure of Perforated 


Duodenal Ulcer. Helicobacter.17 (2): 148-52. 


Study not relevant to 
review question 


Tong JL, Ran ZH, Shen J et al. (2009) Sequential therapy vs. 
standard triple therapies for Helicobacter pylori infection: a meta-


analysis. Journal of Clinical Pharmacy & Therapeutics 34: 41-53. 


Exclude for any other 
question specific reason 


Treiber G (1996) The influence of drug dosage on Helicobacter 
pylori eradication: a cost-effectiveness analysis. American 


Journal of Gastroenterology 91: 246-57. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Treiber G, Ammon S, Schneider E et al. (1998) 
Amoxicillin/metronidazole/omeprazole/clarithromycin: a new, 
short quadruple therapy for Helicobacter pylori eradication. 


Helicobacter 3: 54-8. 


One or more study arms 
are less than 7 days 


Treiber G (2000) Treating H. pylori shorter than one week--a real 
future perspective? Zeitschrift fur Gastroenterologie 38: 807-12. 


Exclude for any other 
question specific reason 


Treiber G, Wittig J, Ammon S et al. (2002) Clinical outcome and 
influencing factors of a new short-term quadruple therapy for 
Helicobacter pylori eradication: a randomized controlled trial 


(MACLOR study). Archives of Internal Medicine 162: 153-60. 


Exclude for any other 
question specific reason 
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Trevisani L, Sartori S, Caselli M et al. (1998) A four-day low dose 
triple therapy regimen for the treatment of Helicobacter pylori 
infection.[Erratum appears in Am J Gastroenterol 1998 
Jul;93(7):1196]. American Journal of Gastroenterology 93: 390-


3. 


Excluded geographical 
setting 


Tucci A, Poli L, Gasperoni S et al. (1994) Evaluation of two 
therapeutic regimens for the treatment of Helicobacter pylori 


infection. Italian Journal of Gastroenterology 26: 107-10. 


Comparator dataset 


Tulassay Z, Kryszewski A, Dite P et al. (2001) One week of 
treatment with esomeprazole-based triple therapy eradicates 
Helicobacter pylori and heals patients with duodenal ulcer 
disease. European Journal of Gastroenterology & Hepatology 
13: 1457-65. 


Excluded geographical 


setting 


Tursi A, Cammarota G, Montalto M et al. (1996) Low-dose 
omeprazole plus clarithromycin and either tinidazole or 
amoxycillin for Helicobacter pylori infection. Alimentary 


Pharmacology & Therapeutics 10: 285-8. 


Excluded geographical 
setting 


Tursi A, Cammarota G, Papa A et al. (1996) One-week low-dose 
triple therapy vs. two-week medium-dose double therapy for 


H.pylori infection. Hepato-Gastroenterology 43: 859-62. 


Excluded geographical 
setting 


Tursi A, Cammarota G, Montalto M et al. (1996) Evaluation of 
the efficacy and tolerability of four different therapeutic regimens 
for the Helicobacter pylori eradication. Panminerva Medica 38: 


145-9. 


Not an RCT or SR 


Tzivras M, Archimandritis A, Balatsos V et al. (1997) One-week 
therapy with omeprazole, clarithromycin and metronidazole or 
ornidazole, followed by 3 weeks' treatment with omeprazole, 
eradicates Helicobacter pylori equally and heals duodenal ulcer. 


European Journal of Gastroenterology & Hepatology 9: 1185-9. 


Excluded geographical 
setting 


Ueki N, Miyake K, Kusunoki M et al. (2009) Impact of quadruple 
regimen of clarithromycin added to metronidazole-containing 
triple therapy against Helicobacter pylori infection following 
clarithromycin-containing triple-therapy failure. Helicobacter 14: 


91-9. 


Second line studies 


Ulmer HJ, Beckerling A, Gatz G (2003) Recent use of proton 
pump inhibitor-based triple therapies for the eradication of H 


pylori: a broad data review. Helicobacter 8: 95-104. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Ungan M, Kulacoglu H, Kayhan B (2001) Cure rates obtained 
with five different Helicobacter pylori eradication protocols in 
patients with duodenal ulcer: A prospective, open-label, 
randomized study in a primary care setting in Turkey. Current 


Therapeutic Research - Clinical and Experimental 62: 462-72. 


Excluded geographical 
setting 


Unge P (1996) Review of Helicobacter pylori eradication 
regimens. Scandinavian Journal of Gastroenterology - 


Supplement 215: 74-81. 


Not an RCT or SR 


Unge P, Berstad A (1996) Pooled analysis of anti-Helicobacter 
pylori treatment regimens. Scandinavian Journal of 


Gastroenterology - Supplement 220: 27-40. 


Exclude for any other 
question specific reason 


Unge P (1997) What other regimens are under investigation to 
treat Helicobacter pylori infection?. Gastroenterology 113: Suppl-


Exclude for any other 
question specific reason 
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Excluded studies Reason for exclusion 


48. 


Unge P (1998) Antimicrobial treatment of H. pylori infection - A 
pooled efficacy analysis of eradication therapies. European 


Journal of Surgery, Supplement 164: 16-26. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Unge P (1998) Eradication therapy of Helicobacter pylori. A 
review. Report from a workshop organized by the Swedish and 
Norwegian Medical Products Agencies, September 1995. 
Journal of Gastroenterology 33: Suppl-61. 


Not an RCT or SR 


Unge P (1999) The OAC and OMC options. European Journal of 
Gastroenterology & Hepatology 11: Suppl-17. 


Secondary publication of 
included study 


Ushiama H, Echizen H, Nachi S et al. (2002) Dose-dependent 
inhibition of CYP3A activity by clarithromycin during Helicobacter 
pylori eradication therapy assessed by changes in plasma 
lansoprazole levels and partial cortisol clearance to 6beta-
hydroxycortisol. Clinical Pharmacology & Therapeutics  72: 33-


43. 


Excluded geographical 
setting 


Uygun A, Kadayifci A, Safali M et al. (2007) The efficacy of 
bismuth containing quadruple therapy as a first-line treatment 
option for Helicobacter pylori. Journal of Digestive Diseases 8: 


211-5. 


Excluded geographical 
setting 


Uygun A, Ozel AM, Yildiz O et al. (2008) Comparison of three 
different second-line quadruple therapies including bismuth 
subcitrate in Turkish patients with non-ulcer dyspepsia who 
failed to eradicate Helicobacter pylori with a 14-day standard 
first-line therapy. Journal of Gastroenterology & Hepatology 23: 


42-5. 


Second line studies 


Uygun A, Kadayifci A, Yesilova Z et al. (2008) Comparison of 
sequential and standard triple-drug regimen for Helicobacter 
pylori eradication: a 14-day, open-label, randomized, 
prospective, parallel-arm study in adult patients with nonulcer 


dyspepsia. Clinical Therapeutics 30: 528-34. 


Excluded geographical 
setting 


Vaira D, Miglioli M, Menegatti M et al. (1993) Treatment of 
symptom-free Helicobacter pylori-positive subjects. Eur J 


Gastroenterol Hepatol 5: S96-S98. 


Not dyspepsia 


Vallve M, Vergara M, Gisbert JP et al. (2002) Single vs. double 
dose of a proton pump inhibitor in triple therapy for Helicobacter 
pylori eradication: a meta-analysis. Alimentary Pharmacology & 


Therapeutics 16: 1149-56. 


Not an RCT or SR 


Valooran GJ, Kate V, Jagdish S et al. (2011) Sequential therapy 
versus standard triple drug therapy for eradication of 
Helicobacter pylori in patients with perforated duodenal ulcer 
following simple closure. Scandinavian Journal of 


Gastroenterology 46: 1045-50. 


Excluded geographical 


setting 


Van Der Hulst RW, Weel JF, Verheul SB et al. (1996) Treatment 
of Helicobacter pylori infection with low or high dose omeprazole 
combined with amoxycillin and the effect of early retreatment. 


Alimentary Pharmacology & Therapeutics 10: 165-71. 


Second line studies 


Van Der Hulst RW, Keller JJ, Rauws EA et al. (1996) Treatment 
of Helicobacter pylori infection: a review of the world literature. 


Helicobacter 1: 6-19. 


Systematic reviews 
which have been 
screened for relevant 


studies 
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Excluded studies Reason for exclusion 


Van Der Hulst RW, Weel JF, Van Der Ende A et al. (1996) 
Therapeutic options after failed Helicobacter pylori eradication 


therapy. American Journal of Gastroenterology 91: 2333-7. 


Second line studies 


van der Wouden EJ, Thijs JC, van Zwet AA et al. (1999) The 
influence of in vitro nitroimidazole resistance on the efficacy of 
nitroimidazole-containing anti-Helicobacter pylori regimens: a 
meta-analysis. American Journal of Gastroenterology 94: 1751-


9. 


Exclude for any other 
question specific reason 


Van Oijen AH, Verbeek AL, Jansen JB et al. (2000) Review 
article: treatment of Helicobacter pylori infection with ranitidine 
bismuth citrate- or proton pump inhibitor-based triple therapies. 


Alimentary Pharmacology & Therapeutics 14: 991-9. 


Not an RCT or SR 


Vcev A, Vukovic D, Ivandic A et al. (1997) Another therapeutic 
schedule in eradication of Helicobacter pylori. Acta Medica 


Croatica 51: 95-9. 


Not an RCT or SR 


Vcev A, Stimac D, Ivandic A et al. (2000) Pantoprazole, 
amoxycillin and either azithromycin or clarithromycin for 
eradication of Helicobacter pylori in duodenal ulcer. Alimentary 


Pharmacology & Therapeutics 14: 69-72. 


Excluded geographical 
setting 


Vcev A, Vceva A, Kurbel S et al. (2001) Amoxycillin, 
clarithromycin and either sucralfate or pantoprazole for 
eradication of Helicobacter pylori in duodenal ulcer (a 
randomized controlled trial). Wiener Klinische Wochenschrift 


113: 939-41. 


Excluded geographical 


setting 


Veldhuyzen van Zanten SJO, Bradette M, Farley A et al. (1999) 
The DU-MACH study: Eradication of Helicobacter pylori and 
ulcer healing in patients with acute duodenal ulcer using 
omeprazole based triple therapy. Alimentary Pharmacology and 


Therapeutics 13: 289-95. 


Contacted authors for 
further information / data 


but received no response 


Veldhuyzen van Zanten SJO, Bradette M, Chiba N et al. (2005) 
Evidence-based recommendations for short- and long-term 
management of uninvestigated dyspepsia in primary care: An 
update of the Canadian Dyspepsia Working Group (CanDys) 
clinical management tool. Canadian Journal of Gastroenterology 


19: 285-303. 


Exclude for any other 
question specific reason 


Veldhuyzen van ZS, Hunt RH, Cockeram A et al. (1998) Adding 
once-daily omeprazole 20 mg to metronidazole/amoxicillin 
treatment for Helicobacter pylori gastritis: a randomized, double-
blind trial showing the importance of metronidazole resistance. 


American Journal of Gastroenterology  93: 5-10. 


Unknown population 


Veldhuyzen van ZS, Machado S, Lee J (2003) One-week triple 
therapy with esomeprazole, clarithromycin and metronidazole 
provides effective eradication of Helicobacter pylori infection. 


Alimentary Pharmacology & Therapeutics 17: 1381-7. 


Only PPI differs between 
regimens 


Vergara M, Vallve M, Gisbert JP et al. (2003) Meta-analysis: 
comparative efficacy of different proton-pump inhibitors in triple 
therapy for Helicobacter pylori eradication. Alimentary 


Pharmacology & Therapeutics 18: 647-54. 


Not an RCT or SR 


Villoria A, Garcia P, Calvet X et al. (2008) Meta-analysis: high-
dose proton pump inhibitors vs. standard dose in triple therapy 
for Helicobacter pylori eradication. Alimentary Pharmacology & 


Therapeutics 28: 868-77. 


Systematic reviews 
which have been 
screened for relevant 


studies 
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Excluded studies Reason for exclusion 


Vondracek TG (1998) Ranitidine bismuth citrate in the treatment 
of Helicobacter pylori infection and duodenal ulcer. Annals of 


Pharmacotherapy 32: 672-9. 


Not an RCT or SR 


Wagner S, Varrentrapp M, Haruma K et al. (1991) The role of 
omeprazole (40 mg) in the treatment of gastric Helicobacter 


pylori infection. Zeitschrift fur Gastroenterologie 29: 595-8. 


Comparator dataset 


Wang K, Lin HJ, Chua RT et al. (1996) Omeprazole plus 
amoxicillin versus triple therapy eradicates Helicobacter pylori in 
the Chinese with peptic ulcer disease. Chung Hua i Hsueh Tsa 


Chih - Chinese Medical Journal 57: 184-90. 


Excluded geographical 
setting 


Wang WH, Wong BC, Lam SK (2000) Pooled analysis of 
Helicobacter pylori eradication regimes in Asia. Journal of 


Gastroenterology & Hepatology 15: 1007-17. 


Exclude for any other 
question specific reason 


Wang WM, Chen CY, Jan CM et al. (1993) Eradication of 
Helicobacter pylori infection and the recurrence of duodenal 


ulcers. Journal of the Formosan Medical Association 92: 721-4. 


Excluded geographical 
setting 


Wang X, Fang JY, Lu R et al. (2006) A meta-analysis: 
comparison of esomeprazole and other proton pump inhibitors in 
eradicating Helicobacter pylori.[Erratum appears in Digestion. 


2006;74(3-4):235]. Digestion 73: 178-86. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Wang Z, Wu S (2012) Doxycycline-based quadruple regimen 
versus routine quadruple regimen for rescue eradication of 
Helicobacter pylori: An open-label control study in chinese 


patients. Singapore Medical Journal.53 (4): 273-6. 


Second line studies 


Wenzhen Y, Kehu Y, Bin M et al. (2009) Moxifloxacin-based 
triple therapy versus clarithromycin-based triple therapy for first-
line treatment of Helicobacter pylori infection: a meta-analysis of 


randomized controlled trials. Internal Medicine 48: 2069-76. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Wenzhen Y, Yumin L, Quanlin G et al. (2010) Is antimicrobial 
susceptibility testing necessary before first-line treatment for 
Helicobacter pylori infection? Meta-analysis of randomized 


controlled trials. Internal Medicine 49: 1103-9. 


Systematic reviews 
which have been 
screened for relevant 


studies 


Wermeille J, Zelger G, Cunningham M (1998) The eradication 
treatments of Helicobacter pylori. Pharmacy World & Science 20: 


1-17. 


Exclude for any other 
question specific reason 


Wermeille J, Cunningham M, Armenian B et al. (1999) Failure of 
a 1-day high-dose quadruple therapy for cure of Helicobacter 
pylori infection. Alimentary Pharmacology & Therapeutics 13: 


173-7. 


Excluded geographical 
setting 


Wheeldon TU, Granstrom M, Hoang TT et al. (2004) The 
importance of the level of metronidazole resistance for the 
success of Helicobacter pylori eradication. Alimentary 
Pharmacology & Therapeutics 19: 1315-21. 


Excluded geographical 


setting 


Whitehead MW, Phillips RH, Sieniawska CE et al. (2000) 
Double-blind comparison of absorbable colloidal bismuth 
subcitrate and nonabsorbable bismuth subnitrate in the 
eradication of Helicobacter pylori and the relief of nonulcer 


dyspepsia. Helicobacter 5: 169-75. 


Comparator dataset 


Wong VWS, Chan FKL (2007) 10 day sequential therapy was 
more effective than 10 day triple drug therapy for eradicating 


Helicobacter pylori infection. Evidence-Based Medicine 12: 146. 


Not an RCT or SR 
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Excluded studies Reason for exclusion 


Wong WM, Gu Q, Lam SK et al. (2003) Randomized controlled 
study of rabeprazole, levofloxacin and rifabutin triple therapy vs. 
quadruple therapy as second-line treatment for Helicobacter 
pylori infection. Alimentary Pharmacology & Therapeutics 17: 


553-60. 


Second line studies 


Wong WM, Gu Q, Chu KM et al. (2006) Lansoprazole, 
levofloxacin and amoxicillin triple therapy vs. quadruple therapy 
as second-line treatment of resistant Helicobacter pylori 


infection. Alimentary Pharmacology & Therapeutics 23: 421-7. 


Second line studies 


Wu C, Chen X, Liu J et al. (2011) Moxifloxacin-containing triple 
therapy versus bismuth-containing quadruple therapy for 
second-line treatment of Helicobacter pylori infection: a meta-
analysis. Helicobacter 16: 131-8. 


Second line studies 


Wu DC, Hsu PI, Chen A et al. (2006) Randomized comparison of 
two rescue therapies for Helicobacter pylori infection. European 


Journal of Clinical Investigation 36: 803-9. 


Second line studies 


Wu DC, Hsu PI, Tseng HH et al. (2011) Helicobacter pylori 
infection: a randomized, controlled study comparing 2 rescue 
therapies after failure of standard triple therapies. Medicine 90: 


180-5. 


Second line studies 


Wu W, Yang Y, Sun G (2012) Recent insights into antibiotic 
resistance in helicobacter pylori eradication. Gastroenterology 
Research and Practice Article Number: 723183.  


Not an RCT or SR 


Wurzer H, Rodrigo L, Stamler D et al. (1997) Short-course 
therapy with amoxycillin-clarithromycin triple therapy for 10 days 
(ACT-10) eradicates Helicobacter pylori and heals duodenal 
ulcer. ACT-10 Study Group. Alimentary Pharmacology & 


Therapeutics 11: 943-52. 


Excluded geographical 
setting 


Xia HX, Gilvarry J, Beattie S et al. (1995) Recrudescence of 
Helicobacter pylori infection in patients with healed duodenal 
ulcer after treatment with different regimens. American Journal of 


Gastroenterology 90: 1221-5. 


Second line studies 


Xiao SD, Liu WZ, Hu PJ et al. (1999) High cure rate of 
Helicobacter pylori infection using tripotassium dicitrato 
bismuthate, furazolidone and clarithromycin triple therapy for 1 


week. Alimentary Pharmacology & Therapeutics 13: 311-5. 


Excluded geographical 
setting 


Xu YZ, Ji WM, Yao Q et al. (2001) Clinic comparison of two 
triple-methods on the anti-helicobater pylori infection. Hainan 


Medical Journal 12: 1-3. 


Study not available in 
English 


Yang JC, Yang KC, Hsu CT et al. (1999) A multicenter study on 
eradication of Helicobacter pylori infection in patients with 
duodenal ulcer by lansoprazole-antibiotics combined therapy. 


Journal of Microbiology, Immunology & Infection 32: 1-8. 


Excluded geographical 
setting 


Yang KC, Wang GM, Chen JH et al. (2003) Comparison of 
rabeprazole-based four- and seven-day triple therapy and 
omeprazole-based seven-day triple therapy for Helicobacter 
pylori infection in patients with peptic ulcer. Journal of the 


Formosan Medical Association 102: 857-62. 


Excluded geographical 
setting 


Yee YK, Cheung TK, Chu KM et al. (2007) Clinical trial: 
levofloxacin-based quadruple therapy was inferior to traditional 
quadruple therapy in the treatment of resistant Helicobacter 
pylori infection. Alimentary Pharmacology & Therapeutics 26: 


Second line studies 
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Excluded studies Reason for exclusion 


1063-7. 


Zanten SJ, Bradette M, Farley A et al. (1999) The DU-MACH 
study: eradication of Helicobacter pylori and ulcer healing in 
patients with acute duodenal ulcer using omeprazole based triple 


therapy. Alimentary Pharmacology & Therapeutics 13: 289-95. 


Exclude for any other 
question specific reason 


Zhao F, Wang J, Yang Y et al. (2008) Effect of CYP2C19 genetic 
polymorphisms on the efficacy of proton pump inhibitor-based 
triple therapy for Helicobacter pylori eradication: a meta-analysis. 
Helicobacter 13: 532-41. 


Systematic reviews 
which have been 
screened for relevant 
studies 


Zheng Q, Wu S, Ke M et al. (2002) Rabeprazole-based triple 
therapy versus omeprazole-based triple therapy for the 
eradication of Helicobacter pylori infection: A multicentre, 
randomized, double-blind, parallel-controlled study. [Chinese, 


English]. Chinese Journal of Gastroenterology  7: 272-6. 


Study not available in 
English 


Zullo A, Rinaldi V, Pugliano F et al. (1997) Omeprazole plus 
clarithromycin and either tinidazole or tetracycline for 
Helicobacter pylori infection: a randomized prospective study. 


American Journal of Gastroenterology 92: 2029-31. 


Excluded geographical 
setting 


Zullo A, Rinaldi V, Meddi P et al. (1999) Helicobacter pylori 
eradication with dual and low-dose triple therapy in patients with 
liver cirrhosis. Italian Journal of Gastroenterology & Hepatology 


31: 831-5. 


Excluded geographical 
setting 


Zullo A, Gatta L, De F, V et al. (2005) High rate of Helicobacter 
pylori eradication with sequential therapy in elderly patients with 
peptic ulcer: a prospective controlled study. Alimentary 


Pharmacology & Therapeutics 21: 1419-24. 


Excluded geographical 
setting 


Zullo A, De F, V, Hassan C et al. (2007) The sequential therapy 
regimen for Helicobacter pylori eradication: a pooled-data 


analysis. Gut 56: 1353-7. 


Exclude for any other 
question specific reason 


Zullo A, Perna F, Ricci C et al. (2008) 13C-urea breath test 
values and Helicobacter pylori eradication. Digestive Diseases 


and Sciences 53: 370-4. 


Excluded geographical 
setting 


Zullo A, Ierardi E, Hassan C et al. (2012) Furazolidone-based 
therapies for Helicobacter pylori infection: A pooled-data 


analysis. Saudi Journal of Gastroenterology.18 (1): 11-7. 


Exclude for any other 
question specific reason 


G.6 Question 6 10 


Excluded studies Reason for exclusion 


Ackroyd R, Watson D.I., Majeed A.W. et al. (2004) Randomized clinical 
trial of laparoscopic versus open fundoplication for gastro-oesophageal 


reflux disease. British Journal of Surgery 91 (8): 975-982. 


Not relevant control - not 
PPI 


Allgood PC,Bachmann M. (2000) Medical or surgical treatment for chronic 
gastrooesophageal reflux? A systematic review of published evidence of 


effectiveness. European Journal of Surgery 166 (9): 713-721. 


Meta analysis included 
some cohort studies in 


the review 


Anvari M, Allen C., and Goldsmith C. (2010) A randomized controlled trial 
of Laparoscopic Nissen Fundoplication (LNF) versus proton pump 
inhibitors for treatment of patients with chronic Gastro-Esophageal Reflux 
Disease (GERD) who complained of cough. Gastroenterology 138 (5 


Suppl 1): S885 


Abstract only - not full 
study publication 


Anvari M, Allen C., Marshall J. et al. (2011) A randomized controlled trial Duplicate publication of 







Dyspepsia and gastro-oesophageal reflux disease 
Excluded studies 


 


National Institute for Health and Care Excellence 2014. 
67 


 


Excluded studies Reason for exclusion 


of laparoscopic Nissen fundoplication versus proton pump inhibitors for 
the treatment of patients with chronic gastroesophageal reflux disease 


(GERD): 3-year outcomes. Surgical Endoscopy 25 (8): 2547-2554 


Goeree (2011) 


Arguedas MR, Heudebert G.R., Klapow J.C. et al. (2004) Re-examination 
of the cost-effectiveness of surgical versus medical therapy in patients 
with gastroesophageal reflux disease: the value of long-term data 


collection. American Journal of Gastroenterology 99 (6): 1023-1028 


Not clinical RCT. 


Attwood SE, Lundell L., Hatlebakk J.G. et al. (2008) Medical or surgical 
management of GERD patients with Barrett's esophagus: the LOTUS trial 
3-year experience. Journal of gastrointestinal surgery : official journal of 


the Society for Surgery of the Alimentary Tract 12 (10): 1646-1654 


Same patients as 
Galmiche (2011) included 


for this question 


Bais JE, Bartelsman J.F., Bonjer H.J. et al. (2000) Laparoscopic or 
conventional Nissen fundoplication for gastro-oesophageal reflux disease: 
randomised clinical trial. The Netherlands Antireflux Surgery Study Group. 


Lancet 355 (9199): 170-174 


Not relevant control - not 
PPI 


Behar J, Sheahan D.G., and Biancani P. (1975) Medical and surgical 
management of reflux esophagitis. A 38 month report on a prospective 


clinical trial. NEW ENGLJMED 293 (6): 263-268. 


Not relevant  intervention 
open fundoplication plus 


gastropexy 


Blomqvist A, Lonroth H., Dalenback J. et al. (1996) Quality of life 
assessment after laparoscopic and open fundoplications. Results of a 
prospective, clinical study. Scandinavian Journal of Gastroenterology 31 


(11): 1052-1058. 


Not RCT 


Blomqvist AM, Lonroth H., Dalenback J. et al. (1998) Laparoscopic or 
open fundoplication? A complete cost analysis. Surgical Endoscopy 12 


(10): 1209-1212 


Not RCT 


Booth M,Dehn T.C. (2002) Discussion on esophageal motility in reflux 
disease before and after fundoplication: a prospective, randomized, 


clinical, and manometric study. Gastroenterology 122 (4): 1184-1185. 


Not RCT 


Booth MI, Stratford J., Jones L. et al. (2008) Randomized clinical trial of 
laparoscopic total (Nissen) versus posterior partial (Toupet) fundoplication 
for gastro-oesophageal reflux disease based on preoperative 


oesophageal manometry. British Journal of Surgery 95 (1): 57-63 


Not relevant control - not 
PPI 


Botden SM,Bouvy N.D. (2011) Systematic review and meta-analysis of 
laparoscopic Nissen (posterior total) versus Toupet (posterior partial) 
fundoplication for gastro-oesophageal reflux disease (Br J Surg 2010; 97: 


1318-1330). British Journal of Surgery 98 (2): 316-317 


Not RCT 


Broeders JA, Rijnhart-de Jong H.G., Draaisma W.A. et al. (2009) Ten-year 
outcome of laparoscopic and conventional nissen fundoplication: 


randomized clinical trial. Annals of Surgery 250 (5): 698-706 


Not relevant control - not 
PPI 


Broeders JA, Draaisma W.A., Rijnhart-de Jong H.G. et al. (2011) Impact 
of surgeon experience on 5-year outcome of laparoscopic Nissen 


fundoplication. Archives of Surgery 146 (3): 340-346 


Not relevant control - not 
PPI 


Cai W, Watson D.I., Lally C.J. et al. (2008) Ten-year clinical outcome of a 
prospective randomized clinical trial of laparoscopic Nissen versus 
anterior 180( degrees ) partial fundoplication. British Journal of Surgery 95 


(12): 1501-1505 


Not relevant control - not 
PPI 


Catarci M, Gentileschi P., Papi C. et al. (2004) Evidence-based appraisal 
of antireflux fundoplication. [Review] [113 refs]. Annals of Surgery 239 (3): 


325-337 


Not relevant control - not 
PPI 


Chrysos E, Tsiaoussis J., Athanasakis E. et al. (2002) Laparoscopic vs 
open approach for Nissen fundoplication. A comparative study. Surgical 


Not relevant control - not 
PPI 
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Excluded studies Reason for exclusion 


Endoscopy 16 (12): 1679-1684 


Chrysos E, Athanasakis E., Pechlivanides G. et al. (2004) The effect of 
total and anterior partial fundoplication on antireflux mechanisms of the 


gastroesophageal junction. American Journal of Surgery 188 (1): 39-44 


Not relevant control - not 
PPI 


Cookson R, Flood C., Koo B. et al. (2005) Short-term cost effectiveness 
and long-term cost analysis comparing laparoscopic Nissen fundoplication 
with proton-pump inhibitor maintenance for gastro-oesophageal reflux 


disease. British Journal of Surgery 92 (6): 700-706 


Not RCT - Economic 


analysis of Mahon (2005) 


Corey KE, Schmitz S.M., and Shaheen N.J. (2003) Does a surgical 
antireflux procedure decrease the incidence of esophageal 
adenocarcinoma in Barrett's esophagus? A meta-analysis. American 


Journal of Gastroenterology 98 (11): 2390-2394 


Not relevant indication 


Dallemagne B,Perretta S. (2011) Twenty years of laparoscopic 
fundoplication for GERD. [Review]. World Journal of Surgery 35 (7): 1428-


1435 


Review / editorial 


DeVault KR,Castell D.O. (2005) Updated guidelines for the diagnosis and 
treatment of gastroesophageal reflux disease. American Journal of 


Gastroenterology 100 (1): 190-200 


Not RCT 


Draaisma WA, Rijnhart-de Jong H.G., Broeders I.A. et al. (2006) Five-year 
subjective and objective results of laparoscopic and conventional Nissen 


fundoplication: a randomized trial. Annals of Surgery 244 (1): 34-41 


Not relevant control – not 
PPI 


Draaisma WA, Buskens E., Bais J.E. et al. (2006) Randomized clinical 
trial and follow-up study of cost-effectiveness of laparoscopic versus 
conventional Nissen fundoplication. British Journal of Surgery 93 (6): 690-


697 


Not relevant control – not 
PPI 


Epstein D, Bojke L., Sculpher M.J. et al. (2009) Laparoscopic 
fundoplication compared with medical management for gastro-


oesophageal reflux disease: cost effectiveness study. BMJ 339: b2576. 


Not RCT - Economic 


analysis of Grant (2008) 


Fiocca R, Mastracci L., Engstrom C. et al. (2010) Long-term outcome of 
microscopic esophagitis in chronic GERD patients treated with 
esomeprazole or laparoscopic antireflux surgery in the LOTUS trial. 


American Journal of Gastroenterology 105 (5): 1015-1023 


Same patients as 
Galmiche (2011) 


Franzen T, Anderberg B., Tibbling G.L. et al. (2002) Prospective 
evaluation of laparoscopic and open 360 degree fundoplication in mild and 
severe gastro-oesophageal reflux disease. European Journal of Surgery 


168 (10): 539-545 


Not RCT 


Franzen T, Anderberg B., Wiren M. et al. (2005) Long-term outcome is 
worse after laparoscopic than after conventional Nissen fundoplication. 
Scandinavian Journal of Gastroenterology 40 (11): 1261-1268 


Not relevant control - not 


PPI 


Galandiuk S,Polk H.C. (1989) Nissen fundoplication for complicated reflux 
oesophagitis. Current Practice in Surgery 1 (3): 157-164 


Not RCT 


Gerson LB,Fass R. (2009) A Systematic Review of the Definitions, 
Prevalence, and Response to Treatment of Nocturnal Gastroesophageal 


Reflux Disease. Clinical Gastroenterology and Hepatology 7 (4): 372-378 


Review / editorial (no 
meta-analysis) 


Grant A, Wileman S., Ramsay C. et al. (2008) The effectiveness and cost-
effectiveness of minimal access surgery amongst people with gastro-
oesophageal reflux disease - a UK collaborative study. The REFLUX trial. 


Health Technology Assessment (Winchester, England) 12 (31): 1-181 


Same patients as Grant 
(2008) included in the 


review 


Hakanson BS, Thor K.B., Thorell A. et al. (2007) Open vs laparoscopic 
partial posterior fundoplication. A prospective randomized trial. Surgical 


Endoscopy 21 (2): 289-298 


Same patients as Grant 
(2008) included in the 


review 
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Excluded studies Reason for exclusion 


Heikkinen TJ, Haukipuro K., Bringman S. et al. (2000) Comparison of 
laparoscopic and open Nissen fundoplication 2 years after operation. A 


prospective randomized trial. Surgical Endoscopy 14 (11): 1019-1023. 


Not relevant control - not 
PPI 


Hinder RA, Raiser F., Katada N. et al. (1995) Results of Nissen 
fundoplication. A cost analysis. [Review] [20 refs]. Surgical Endoscopy 9 


(12): 1328-1332 


Not clinical RCT 


Hinder RA. (2002) Proton pump inhibitors or surgery for gastro-
oesophageal reflux disease. Digestive & Liver Disease 34 (2): 95-96 


Not RCT 


Ip S, Bonis P., Tatsioni A. et al. (2005) Comparative effectiveness of 
management strategies for gastroesophageal reflux disease (Structured 
abstract). Rockville: Agency for Healthcare Research and Quality (AHRQ): 


108 


Not RCT 


Johansson KE,Tibbling L. (1986) Maintenance treatment with ranitidine 
compared with fundoplication in gastro-oesophageal reflux disease. 


Scandinavian Journal of Gastroenterology 21 (7): 779-788. 


Not RCT 


Jourdan I,Bailey M. (1999) Prospective randomized double-blind trial 
between laparoscopic Nissen fundoplication and anterior partial 


fundoplication. British Journal of Surgery 86 (7): 970-971. 


Not relevant control - not 
PPI 


Kahrilas PJ, Shaheen N.J., and Vaezi M.F. (2008) American 
Gastroenterological Association Institute Technical Review on the 
Management of Gastroesophageal Reflux Disease. Gastroenterology 135 


(4): 1392-1413 


Review / editorial (no 
meta-analysis) 


Khan MA, Smythe A., Globe J. et al. (2009) Randomized controlled trial of 
laparoscopic Nissen versus Lind fundoplication for gastro-oesophageal 


reflux disease. Scandinavian Journal of Gastroenterology 44 (3): 269-275 


Not relevant control - not 
PPI 


Laine S, Rantala A., Gullichsen R. et al. (1997) Laparoscopic vs 
conventional Nissen fundoplication. A prospective randomized study. 


Surgical Endoscopy 11 (5): 441-444 


Not relevant control - not 
PPI 


Lundell L, Abrahamsson H., Ruth M. et al. (121) Lower esophageal 
sphincter characteristics and esophageal acid exposure following partial 
or 360 degrees fundoplication: results of a prospective, randomized, 


clinical study. World Journal of Surgery 15 (1): 115-120 


Not relevant control - not 
PPI 


Lundell L, Abrahamsson H., Ruth M. et al. (1996) Long-term results of a 
prospective randomized comparison of total fundic wrap (Nissen-Rossetti) 
or semifundoplication (Toupet) for gastro-oesophageal reflux.  British 


Journal of Surgery 83 (6): 830-835 


Not relevant control - not 
PPI 


Lundell L, Miettinen P., Myrvold H.E. et al. (2000) Long-term management 
of gastro-oesophageal reflux disease with omeprazole or open antireflux 
surgery: results of a prospective, randomized clinical trial. The Nordic 
GORD Study Group. European Journal of Gastroenterology & Hepatology 


12 (8): 879-887 


Not relevant control - not 
PPI 


Lundell L, Miettinen P., Myrvold H.E. et al. (2001) Continued (5-year) 
followup of a randomized clinical study comparing antireflux surgery and 
omeprazole in gastroesophageal reflux disease. Journal of the American 


College of Surgeons 192 (2): 172-181 


Same patients as 
Galmiche (2011) included 


in this review 


Lundell L. (2002) Laparoscopic fundoplication is the treatment of choice 
for gastro-oesophageal reflux disease. Gut  51 (4): 468-471 


Review / editorial 


Lundell L, Miettinen P., Myrvold H.E. et al. (2007) Seven-year follow-up of 
a randomized clinical trial comparing proton-pump inhibition with surgical 


therapy for reflux oesophagitis. British Journal of Surgery 94 (2): 198-203. 


Not relevant intervention 
– open surgery 


Lundell L, Attwood S., Ell C. et al. (2008) Comparing laparoscopic Same patients as 
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Excluded studies Reason for exclusion 


antireflux surgery with esomeprazole in the management of patients with 
chronic gastro-oesophageal reflux disease: a 3-year interim analysis of 


the LOTUS trial. Gut 57 (9): 1207-1213 


Galmiche (2011) included 


in this review 


Luostarinen M, Virtanen J., Koskinen M. et al. (2001) Dysphagia and 
oesophageal clearance after laparoscopic versus open Nissen 
fundoplication. A randomized, prospective trial. Scandinavian Journal of 


Gastroenterology 36 (6): 565-571 


Not relevant control - not 
PPI 


Luostarinen ME, Koskinen M.O., and Isolauri J.O. (1996) Effect of fundal 
mobilisation in Nissen-Rossetti fundoplication on oesophageal transit and 
dysphagia. A prospective, randomised trial. European Journal of Surgery 


162 (1): 37-42 


Not relevant control - not 
PPI 


Mackay C, Wileman S.M., Krukowski Z.H. et al. (2010) Laparoscopic 
fundoplication for gastro-oesophageal reflux disease (GORD) in adults. 


Cochrane Database of Systematic Reviews (9). 


Protocol only, full review 
not published to date of 


search 


McKernan JB. (1994) Laparoscopic antireflux surgery. International 
Surgery 79 (4): 342-345 


Not RCT 


Mehta S, Bennett J., Mahon D. et al. (2006) Prospective trial of 
laparoscopic nissen fundoplication versus proton pump inhibitor therapy 
for gastroesophageal reflux disease: Seven-year follow-up. Journal of 
gastrointestinal surgery : official journal of the Society for Surgery of the 


Alimentary Tract 10 (9): 1312-1316 


Same patients as Mahon 
(2005) included in this 
review 


Moayyedi P, Delaney B., and Forman D. (2005) Gastro-oesophageal 
reflux disease. [Review] [64 refs][Update of Clin Evid. 2004 Jun;(11):583-


600; PMID: 15652024]. Clinical Evidence (14): 567-581 


Review / editorial 


Myrvold HE, Lundell L., Miettinen P. et al. (2001) The cost of long term 
therapy for gastro-oesophageal reflux disease: a randomised trial 


comparing omeprazole and open antireflux surgery. Gut 49 (4): 488-494 


Not relevant intervention 
– open surgery 


Neufeld M,Graham A. (2007) Levels of evidence available for techniques 
in antireflux surgery. Diseases of the Esophagus 20 (2): 161-167 


Not RCT 


Nijjar RS, Watson D.I., Jamieson G.G. et al. (2010) Five-year follow-up of 
a multicenter, double-blind randomized clinical trial of laparoscopic Nissen 
vs anterior 90 degrees partial fundoplication. Archives of Surgery 145 (6): 


552-557 


Not relevant control - not 
PPI 


Nilsson G, Larsson S., and Johnsson F. (2002) Randomized clinical trial 
of laparoscopic versus open fundoplication: evaluation of psychological 
well-being and changes in everyday life from a patient perspective. 


Scandinavian Journal of Gastroenterology 37 (4): 385-391 


Not relevant control - not 
PPI 


Nilsson G, Wenner J., Larsson S. et al. (2004) Randomized clinical trial of 
laparoscopic versus open fundoplication for gastro-oesophageal reflux. 


British Journal of Surgery 91 (5): 552-559 


Not relevant control - not 
PPI 


O'Boyle CJ,Watson D.I. (2001) Long-term management of gastro-
eosophageal reflux disease with omeprazole or open antireflux surgery. 


European Journal of Gastroenterology & Hepatology 13 (6): 751-753 


Not RCT 


O'Riordan JM, Byrne P.J., Ravi N. et al. (2004) Long-term clinical and 
pathologic response of Barrett's esophagus after antireflux surgery. 


American Journal of Surgery 188 (1): 27-33 


Not RCT 


Ortiz A, Martinez de Haro L.F., Parrilla P. et al. (1996) Conservative 
treatment versus antireflux surgery in Barrett's oesophagus: long-term 
results of a prospective study. British Journal of Surgery 83 (2): 274-278 


Not relevant intervention 


Parrilla P, Martinez de Haro L.F., Ortiz A. et al. (2003) Long-term results 
of a randomized prospective study comparing medical and surgical 


Not relevant intervention - 
open surgery 







Dyspepsia and gastro-oesophageal reflux disease 
Excluded studies 


 


National Institute for Health and Care Excellence 2014. 
71 


 


Excluded studies Reason for exclusion 


treatment of Barrett's esophagus. Annals of Surgery 237 (3): 291-298 


Perttila J, Salo M., Ovaska J. et al. (1999) Immune response after 
laparoscopic and conventional Nissen fundoplication. European Journal of 


Surgery 165 (1): 21-28 


Not relevant control - not 
PPI 


Peters MJ, Mukhtar A., Yunus R.M. et al. (2009) Meta-analysis of 
randomized clinical trials comparing open and laparoscopic anti-reflux 


surgery. American Journal of Gastroenterology 104 (6): 1548-1561 


Meta analysis of primary 
RCTs included in this 


review 


Rijnhart-de Jong HG, Draaisma W.A., Smout A.J. et al. (2008) The Visick 
score: a good measure for the overall effect of antireflux surgery? 


Scandinavian Journal of Gastroenterology 43 (7): 787-793 


Not relevant control - not 
PPI 


Salminen PT, Hiekkanen H.I., Rantala A.P. et al. (2007) Comparison of 
long-term outcome of laparoscopic and conventional nissen 
fundoplication: a prospective randomized study with an 11-year follow-up. 


Annals of Surgery 246 (2): 201-206 


Not relevant control - not 
PPI 


Sandbu R,Hallgren T. (2000) The economics of laparoscopic antireflux 
operations compared with open surgery. European Journal of Surgery, 


Acta Chirurgica, Supplement (585): 37-39 


Not RCT 


Segol P, Hay J.-M., and Pottier D. (1989) Surgical treatment of 
gastroesophageal reflux: Nissen's fundoplication, Toupet's posterior 
fundoplication or Lortat-Jacob's cardiophrenopexy? A multicenter 


randomized trial. . GASTROENTEROL CLIN BIOL 13 (11): 873-879 


Not English language 


Sietses C, Wiezer M.J., Eijsbouts Q.A.J. et al. (1999) A prospective 
randomized study of the systemic immune response after laparoscopic 


and conventional Nissen fundoplication. Surgery 126 (1): 5-9. 


Not relevant control - not 
PPI 


Smith GS, Richardson M.A., and Falk G.L. (1999) Randomized trial to 
study the effect of fundic mobilization on long-term results of Nissen 


fundoplication. British Journal of Surgery 86 (11): 1478-1479 


Not relevant control - not 


PPI 


Sontag SJ, O'Connell S., Khandelwal S. et al. (2003) Asthmatics with 
gastroesophageal reflux: long term results of a randomized trial of medical 
and surgical antireflux therapies. American Journal of Gastroenterology 98 


(5): 987-999 


Not relevant intervention - 
open surgery 


Soper NJ. (1996) A comparison of outcomes with open and laparoscopic 
fundoplication. Problems in General Surgery 13 (2): 85-88 


Review / editorial 


Spechler SJ. (1992) Comparison of medical and surgical therapy for 
complicated gastroesophageal reflux disease in veterans. The 
Department of Veterans Affairs Gastroesophageal Reflux Disease Study 


Group. New England Journal of Medicine 326 (12): 786-792 


Not relevant intervention - 
open surgery 


Spechler SJ. (1999) American Gastroenterological Association medical 
position statement on treatment of patients with dysphagia caused by 
benign disorders of the distal esophagus. Gastroenterology 117 (1): 229-


232 


Not RCT 


Spechler SJ, Lee E., Ahnen D. et al. (2001) Long-term outcome of 
medical and surgical therapies for gastroesophageal reflux disease: 


follow-up of a randomized controlled trial. JAMA 285 (18): 2331-2338 


Not relevant intervention - 
open surgery 


Stefanidis D, Hope W.W., Kohn G.P. et al. (2010) Guidelines for surgical 
treatment of gastroesophageal reflux disease. [Review]. Surgical 


Endoscopy 24 (11): 2647-2669 


Review / editorial 


Tan G, Yang Z., and Wang Z. (2011) Meta-analysis of laparoscopic total 
(Nissen) versus posterior (Toupet) fundoplication for gastro-oesophageal 
reflux disease based on randomized clinical trials. [Review]. ANZ Journal 


of Surgery 81 (4): 246-252 


Not relevant control - not 
PPI 
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Thijssen AS, Broeders I.A., de Wit G.A. et al. (2011) Cost-effectiveness of 
proton pump inhibitors versus laparoscopic Nissen fundoplication for 
patients with gastroesophageal reflux disease: a systematic review of the 


literature. Surgical Endoscopy 25 (10): 3127-3134 


Meta analysis of same 
primary RCTs included in 


this review 


Trullenque JR, Torres S.T., Marti M.E. et al. (2005) Surgery for 
gastroesophageal reflux disease: a comparative study between the open 
and laparoscopic approaches. Revista Espanola de Enfermedades 


Digestivas 97 (5): 328-337 


Not RCT 


Van Den Boom G, Go P.M., Hameeteman W. et al. (1996) Cost 
effectiveness of medical versus surgical treatment in patients with severe 
or refractory gastroesophageal reflux disease in the Netherlands. 


Scandinavian Journal of Gastroenterology 31 (1): 1-9. 


Not RCT 


Viljakka M, Nevalainen J., and Isolauri J. (1997) Lifetime costs of surgical 
versus medical treatment of severe gastro-oesophageal reflux disease in 


Finland. Scandinavian Journal of Gastroenterology 32 (8): 766-772 


Not RCT 


Watson DI. (2007) An anterior or posterior approach to a partial 
fundoplication? Long-term results of a randomized trial. World Journal of 


Surgery 31 (6): 1226-1227 


Letter 


Wileman SM, McCann S., Grant A.M. et al. (2010) Medical versus surgical 
management for gastro-oesophageal reflux disease (GORD) in adults. 
[Review] [20 refs]. Cochrane Database of Systematic Reviews (3): 


CD003243 


Meta analysis of same 
primary RCTs included in 


this review 


Woodcock SA, Watson D.I., Lally C. et al. (2006) Quality of life following 
laparoscopic anterior 90 degrees versus Nissen fundoplication: results 
from a multicenter randomized trial. World Journal of Surgery 30 (10): 


1856-1863 


Not relevant control - not 
PPI 


G.7 Question 7 11 


Excluded studies Reason for exclusion 


Anon (2012) Domperidone: ventricular arrhythmia and sudden death 
(continued). Prescrire International 21: 183. 


Not a primary study 


Adachi K, Hashimoto T, Komazawa Y et al. (2005) Helicobacter pylori 
infection influences symptomatic response to anti-secretory therapy in 
patients with GORD--crossover comparative study with famotidine and 


low-dose lansoprazole. Digestive & Liver Disease 37: 485-90. 


Not relevant – not 
refractory population, 
about maintenance 
therapy with standard 
low-dose (lansoprazole 


15mg). 


Adamek RJ, Behrendt J, Wenzel C (2001) Relapse prevention in reflux 
oesophagitis with regard to Helicobacter pylori status: a double-blind, 
randomized, multicentre trial to compare the efficacy of pantoprazole 
versus ranitidine. European Journal of Gastroenterology & Hepatology 13: 


811-7. 


Not refractory patients; 
maintenance therapy 


study. 


Alizadeh-Naeeni M, Saberi-Firoozi M, Pourkhajeh A et al. (2002) Effect of 
Helicobacter pylori eradication or of ranitidine plus metoclopramide on 
Helicobacter pylori-positive functional dyspepsia. A randomized, controlled 


follow-up study. Digestion 66: 92-8. 


Not relevant – about 
functional dyspepsia; less 


than 6 months follow-up. 


Allgood PC, Bachmann M (2000) Medical or surgical treatment for chronic 
gastrooesophageal reflux? A systematic review of published evidence of 


effectiveness. European Journal of Surgery 166: 713-21. 


Not about refractory 
patients. 


Anvari M, Allen C, Marshall J et al. (2006) A randomized controlled trial of Not relevant – for Q6. 
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laparoscopic nissen fundoplication versus proton pump inhibitors for 
treatment of patients with chronic gastroesophageal reflux disease: One-


year follow-up. Surgical Innovation 13: 238-49. 


Anvari M, Allen C, Marshall J et al. (2011) A randomized controlled trial of 
laparoscopic Nissen fundoplication versus proton pump inhibitors for the 
treatment of patients with chronic gastroesophageal reflux disease 


(GERD): 3-year outcomes. Surgical Endoscopy 25: 2547-54. 


Not relevant, not 
refractory patients – for 


Q6. 


Arabehety JT, Leitao OR, Fassler S et al. (1988) Cisapride and 
metoclopramide in the treatment of gastroesophageal reflux disease. 


Clinical Therapeutics 10: 421-8. 


Cisapride has been 
suspended in the UK. 


Archimandritis A, Tzivras M, Fertakis A et al. (1992) Cisapride, 
metoclopramide, and ranitidine in the treatment of severe nonulcer 


dyspepsia. Clinical Therapeutics 14: 553-61. 


Not refractory patients; 
cisapride has been 


suspended in the UK. 


Banani SJ, Lankarani KB, Taghavi A et al. (2008) Comparison of 
metoclopramide oral tablets and solution in treatment of dysmotility-like 


dyspepsia. American Journal of Health-System Pharmacy 65: 1057-61. 


Not relevant – not 
refractory patients. 


Bardhan KD (1989) Omeprazole in the management of refractory 
duodenal ulcer. Scandinavian Journal of Gastroenterology, Supplement 
24: 63-73.  


Not a primary study. 


Bardhan KD, Naesdal J, Bianchi PG et al. (1991) Treatment of refractory 
peptic ulcer with omeprazole or continued H2 receptor antagonists: a 


controlled clinical trial. Gut 32: 435-8. 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-


up. 


Bate CM, Crowe J, Dickinson RJ et al. (1990) Omeprazole 20 mg om L 
ranitidine 15o mg bd in reflux oesophagitis;omeprazole 40 mg om-a 


strategy for treatment failures [abstract]. Gut 31: A1190. 


Less than 6 months 
follow-up (4 weeks study); 
study population was not 
refractory (only subgroup 
who was unresponsive to 
omeprazole low-dose 
20mg were given 
omeprazole full-dose 


40mg for 4 weeks). 


Bate CM, Crowe JP, Dickinson RJ et al. (1991) Reflux oesophagitis 
resolves more rapidly with Omeprazole 20mg once daily than with 
Ranitidine 150mg twice daily: Omeprazole 40mg once daily provides 
further benefit in unresponsive patients. British Journal of Clinical 


Research 2: 133-48. 


Less than 6 months 
follow-up; standard full-


dose (omeprazole 40mg). 


Bianchi PG, Pace F, Peracchia A et al. (1992) Short-term treatment of 
refractory reflux esophagitis with different doses of omeprazole or 


ranitidine. Journal of Clinical Gastroenterology 15: 192-8. 


Refractory to H2RA but 
PPI-naive, pre-PPIs era; 
standard full-dose 


(omeprazole 40mg). 


Bloom BS, Hillman AL, LaMont B et al. (1995) Omeprazole or ranitidine 
plus metoclopramide for patients with severe erosive oesophagitis. A cost-


effectiveness analysis. Pharmacoeconomics 8: 343-9. 


Not relevant – for Q4. 


Bredenoord AJ, Smout AJ (2008) Refractory gastrooesophageal reflux 
disease. European Journal of Gastroenterology and Hepatology 20: 217-


23. 


Not a primary study. 


Castell D, Bagin R, Goldlust B et al. (2005) Comparison of the effects of 
immediate-release omeprazole powder for oral suspension and 
pantoprazole delayed-release tablets on nocturnal acid breakthrough in 
patients with symptomatic gastro-oesophageal reflux disease. Alimentary 


Pharmacology & Therapeutics 21: 1467-74. 


Less than 6 months 
follow-up; unavailable 
formulation (of immediate-
release omeprazole 
powder for oral 
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suspension 20mg and 
40mg vs. delayed release 


pantoprazole 40mg). 


Chen SL, Ji JR, Xu P et al. (2010) Effect of domperidone therapy on 
nocturnal dyspeptic symptoms of functional dyspepsia patients. World 


Journal of Gastroenterology 16: 613-7. 


Not relevant – functional 
dyspepsia. 


Collen MJ, Strong RM (1992) Comparison of omeprazole and ranitidine in 
treatment of refractory gastroesophageal reflux disease in patients with 
gastric acid hypersecretion. Digestive Diseases & Sciences 37: 897-903. 


 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-


up. 


Corazza GR, Biagi F, Albano O et al. (1996) Levosulpiride in functional 
dyspepsia: a multicentric, double-blind, controlled trial. Italian Journal of 


Gastroenterology 28: 317-23. 


Not refractory patients; 
levosulpiride not in the 


BNF. 


Cross LB, Justice LN (2002) Combination drug therapy for 
gastroesophageal reflux disease. [Review] [25 refs]. Annals of 


Pharmacotherapy 36: 912-6. 


Not a primary study. 


Cucchiara S, Minella R, Iervolino C et al. (1993) Omeprazole and high 
dose ranitidine in the treatment of refractory reflux oesophagitis. Archives 
of Disease in Childhood 69: 655-9. 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-


up. 


Davis RH, Clench MH, Mathias JR (1988) Effects of domperidone in 
patients with chronic unexplained upper gastrointestinal symptoms: a 
double-blind, placebo-controlled study. Digestive Diseases & Sciences 33: 


1505-11. 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-


up. 


Ezzat WF, Fawaz SA, Fathey H et al. (2011) Virtue of adding prokinetics 
to proton pump inhibitors in the treatment of laryngopharyngeal reflux 
disease: prospective study. Journal of Otolaryngology: Head and Neck 


Surgery 40: 350-6. 


Less than 6 months 
follow-up (8-16 weeks 
study); unclear whether 
study population was 


refractory. 


Fackler WK, Ours TM, Vaezi MF et al. (2002) Long-term effect of H2RA 
therapy on nocturnal gastric acid breakthrough. Gastroenterology 122: 
625-32. 


 


 


Less than 6 months 
follow-up (28 days study); 
control group was healthy 


volunteers. 


Fass R, Johnson DA, Orr WC et al. (2011) The effect of dexlansoprazole 
MR on nocturnal heartburn and GERD-related sleep disturbances in 
patients with symptomatic GERD. American Journal of Gastroenterology 


106: 421-31. 


Dexlansoprazole not 
licensed in the UK. 


Fiorucci S, Santucci L, Morelli A (1990) Effect of omeprazole and high 
doses of ranitidine on gastric acidity and gastroesophageal reflux in 
patients with moderate-severe esophagitis. American Journal of 


Gastroenterology 85: 1458-62. 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-


up. 


Fumagalli I, Hammer B (1994) Cisapride versus metoclopramide in the 
treatment of functional dyspepsia. A double-blind comparative trial. 


Scandinavian Journal of Gastroenterology 29: 33-7. 


Cisapride has been 
suspended in the UK. 


Futagami S, Iwakiri K, Shindo T et al. (2010) The prokinetic effect of 
mosapride citrate combined with omeprazole therapy improves clinical 
symptoms and gastric emptying in PPI-resistant NERD patients with 


delayed gastric emptying. Journal of Gastroenterology 45: 413-21. 


Less than 6 months 
follow-up (4 months 
study); control group was 
healthy volunteers; not 
relevant (study on gastric 


emptying). 
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Gadenstatter M, Klocker J, Weiss H et al. (2000) Prokinetic medication 
following surgical treatment of GERD patients with impaired esophageal 
peristalsis: A randomized controlled trial (RCT). Wiener Klinische 


Wochenschrift 112: 917-21. 


Cisapride has been 
suspended in the UK. 


Haag S, Senf W, Tagay S et al. (2007) Is there a benefit from intensified 
medical and psychological interventions in patients with functional 
dyspepsia not responding to conventional therapy? Alimentary 


Pharmacology and Therapeutics 25: 973-86. 


Treatments not in review 
protocol (antidepressants 
and psychological 


therapy). 


Haag S, Holtmann G (2010) Onset of relief of symptoms of 
gastroesophageal reflux disease: post hoc analysis of two previously 
published studies comparing pantoprazole 20 mg once daily with 
nizatidine or ranitidine 150 mg twice daily. [Review] [27 refs]. Clinical 
Therapeutics 32: 678-90. 


Unclear baseline (whether 
patients were refractory or 
not); standard low-dose 
(pantoprazole 20mg vs. 
H2RA). 


Halter F, Staub P, Hammer B et al. (1997) Study with two prokinetics in 
functional dyspepsia and GORD: domperidone vs. cisapride. Journal of 


Physiology & Pharmacology 48: 185-92. 


Cisapride has been 
suspended in the UK. 


Hsu YC, Yang TH, Hsu WL et al. (2010) Mosapride as an adjunct to 
lansoprazole for symptom relief of reflux oesophagitis. British Journal of 


Clinical Pharmacology 70: 171-9. 


Not refractory patients 
(patients on PPIs 
excluded); less than 6 


months follow-up. 


Janiak P, Thumshirn M, Menne D et al. (2007) Clinical trial: the effects of 
adding ranitidine at night to twice daily omeprazole therapy on nocturnal 
acid breakthrough and acid reflux in patients with systemic sclerosis--a 
randomized controlled, cross-over trial. Alimentary Pharmacology & 


Therapeutics 26: 1259-65. 


Not relevant – about 
patients with systemic 
sclerosis. 


Johnson D, Crawley JA, Hwang C et al. (2010) Clinical trial: esomeprazole 
for moderate-to-severe nighttime heartburn and gastro-oesophageal reflux 
disease-related sleep disturbances. Alimentary Pharmacology & 


Therapeutics 32: 182-90. 


Less than 6 months 
follow-up; standard low-
dose (esomeprazole 


20mg vs. placebo). 


Johnson DA, Orr WC, Crawley JA et al. (2005) Effect of esomeprazole on 
nighttime heartburn and sleep quality in patients with GERD: a 
randomized, placebo-controlled trial. American Journal of 


Gastroenterology 100: 1914-22. 


Less than 6 months 
follow-up; standard low-
dose and full-dose 
(esomeprazole 20mg vs. 


40mg vs. placebo). 


Johnsson F, Hatlebakk JG, Klintenberg AC et al. (2003) Symptom-
relieving effect of esomeprazole 40 mg daily in patients with heartburn. 


Scandinavian Journal of Gastroenterology 38: 347-53. 


Less than 6 months 
follow-up (12 days study); 
standard full-dose 


(esomeprazole 40mg). 


Juul-Hansen P, Rydning A (2009) On-demand requirements of patients 
with endoscopy-negative gastro-oesophageal reflux disease: H2-blocker 
vs. proton pump inhibitor. Alimentary Pharmacology & Therapeutics 29: 


207-12. 


Not refractory patients; 
about ‘on demand 


strategy’. 


Katz PO, Castell DO, Chen Y et al. (2004) Intragastric acid suppression 
and pharmacokinetics of twice-daily esomeprazole: a randomized, three-
way crossover study. Alimentary Pharmacology & Therapeutics 20: 399-


406. 


Study on healthy 


volunteers. 


Katz PO, Koch FK, Ballard ED et al. (2007) Comparison of the effects of 
immediate-release omeprazole oral suspension, delayed-release 
lansoprazole capsules and delayed-release esomeprazole capsules on 
nocturnal gastric acidity after bedtime dosing in patients with night-time 


GERD symptoms. Alimentary Pharmacology & Therapeutics 25: 197-205. 


Not refractory patients 
(patients were partially 
responsive to antacids or 


acid suppressants). 


Koshino K, Adachi K, Furuta K et al. (2010) Effects of mosapride on Study on healthy 
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Excluded studies Reason for exclusion 


esophageal functions and gastroesophageal reflux. Journal of 


Gastroenterology & Hepatology 25: 1066-71. 
volunteers. 


Laheij RJ, van Rossum LG, Heinen N et al. (2004) Long-term follow-up of 
empirical treatment or prompt endoscopy for patients with persistent 
dyspeptic symptoms? European Journal of Gastroenterology & 


Hepatology 16: 785-9. 


Not relevant – about 
patients characteristics, 


not about treatments. 


Laheij RJ, De Koning RW, Horrevorts AM et al. (2004) Predominant 
symptom behavior in patients with persistent dyspepsia during treatment. 
Journal of Clinical Gastroenterology 38: 490-5. 


Not relevant – about 
patient’s behaviour, not 
about treatments. 


Lundell L, Backman L, Ekstrom P et al. (1990) Omeprazole or high-dose 
ranitidine in the treatment of patients with reflux oesophagitis not 
responding to 'standard doses' of H2-receptor antagonists. Alimentary 


Pharmacology & Therapeutics 4: 145-55. 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-


up. 


Lundell L, Backman L, Ekstrom P et al. (1991) Prevention of relapse of 
reflux esophagitis after endoscopic healing: the efficacy and safety of 
omeprazole compared with ranitidine. Scandinavian Journal of 


Gastroenterology 26: 248-56. 


Not refractory patients, 
maintenance study. 


Lundell L, Miettinen P, Myrvold HE et al. (2007) Seven-year follow-up of a 
randomized clinical trial comparing proton-pump inhibition with surgical 


therapy for reflux oesophagitis. The British journal of surgery 94: 198-203. 


Unclear baseline: could 
not separate out patients 
who were truly refractory 
from those who opted for 


surgery voluntarily. 


Lundell L, Attwood S, Ell C et al. (2008) Comparing laparoscopic antireflux 
surgery with esomeprazole in the management of patients with chronic 
gastro-oesophageal reflux disease: a 3-year interim analysis of the 


LOTUS trial. Gut 57: 1207-13. 


Not relevant – for Q6. 


Madan K, Ahuja V, Kashyap PC et al. (2004) Comparison of efficacy of 
pantoprazole alone versus pantoprazole plus mosapride in therapy of 
gastroesophageal reflux disease: a randomized trial. Diseases of the 


Esophagus 17: 274-8. 


Less than 6 months 
follow-up (6 weeks study); 
unclear whether study 


population was refractory. 


Maton PN, Orlando R, Joelsson B (1999) Efficacy of omeprazole versus 
ranitidine for symptomatic treatment of poorly responsive acid reflux 
disease-a prospective, controlled trial. Alimentary Pharmacology & 


Therapeutics 13: 819-26. 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-


up. 


Mehta S, Bennett J, Mahon D et al. (1316) Prospective trial of 
laparoscopic nissen fundoplication versus proton pump inhibitor therapy 
for gastroesophageal reflux disease: Seven-year follow-up. Journal of 


Gastrointestinal Surgery 10: 1312-6. 


Not refractory patients; for 
Q6. 


Randomised clinical trial: efficacy of the addition of a prokinetic, 
mosapride citrate, to omeprazole in the treatment of patients with non-
erosive reflux disease - a double-blind, placebo-controlled study. 


Alimentary Pharmacology & Therapeutics 33: 323-32. 


Not refractory patients 


(treatment naïve). 


Nakamura K, Akiho H, Ochiai T et al. (2010) Randomized controlled trial: 
roxatidine vs omeprazole for non-erosive reflux disease. Hepato-


Gastroenterology 57: 497-500. 


Unavailable from the 
British Library. 


Combination of PPI with a prokinetic drug in gastroesophageal reflux 
disease. Acta Medica Indonesiana 43: 233-6. 


Unclear baseline (whether 
refractory patients or not); 
less than 6 months follow-


up. 


Orr WC, Harnish MJ (2003) The efficacy of omeprazole twice daily with 
supplemental H2 blockade at bedtime in the suppression of nocturnal 


Less than 6 months 


follow-up (1 week study). 
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oesophageal and gastric acidity. Alimentary Pharmacology & 


Therapeutics 17: 1553-8. 


Orr WC, Craddock A, Goodrich S (2007) Acidic and non-acidic reflux 
during sleep under conditions of powerful acid suppression. Chest 131: 


460-5. 


Less than 6 months 
follow-up (1 week study). 


Ours TM, Fackler WK, Richter JE et al. (2003) Nocturnal acid 
breakthrough: clinical significance and correlation with esophageal acid 


exposure. American Journal of Gastroenterology 98: 545-50. 


Included healthy 
volunteers (not able to 
stratify subgroup); less 
than 6 months follow-up. 


Richter JE, Sabesin SM, Kogut DG et al. (1996) Omeprazole versus 
ranitidine or ranitidine/metoclopramide in poorly responsive symptomatic 
gastroesophageal reflux disease. American Journal of Gastroenterology 


91: 1766-72. 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-


up. 


Robinson M, Rodriguez-Stanley S, Ciociola AA et al. (2002) Control of 
nocturnal gastric acidity: a role for low dose bedtime ranitidine to 


supplement daily omeprazole. Digestive Diseases & Sciences 47: 265-73. 


Less than 6 months 
follow-up (6 days study); 
study on pH level on 
patients with heartburn 
but not necessary 


nocturnal heartburn. 


Sawant P, Das HS, Desai N et al. (2004) Comparative evaluation of the 
efficacy and tolerability of itopride hydrochloride and domperidone in 
patients with non-ulcer dyspepsia. Journal of the Association of 


Physicians of India 52: 626-8. 


Not refractory patients 
(treatment naïve). 


Sharma B, Sharma M, Daga MK et al. (2007) Effect of omeprazole and 
domperidone on adult asthmatics with gastroesophageal reflux. World 


Journal of Gastroenterology 13: 1706-10. 


Not refractory patients; 
about patients with GORD 


and asthma. 


Smith T, Verzola E, Mertz H (2003) Low yield of endoscopy in patients 
with persistent dyspepsia taking proton pump inhibitors. Gastrointestinal 


Endoscopy 58: 9-13. 


Not relevant, not about 
treatment. 


Sontag SJ, Kogut DG, Fleischmann R et al. (1996) Lansoprazole prevents 
recurrence of erosive reflux esophagitis previously resistant to H2-RA 
therapy. The Lansoprazole Maintenance Study Group. American Journal 


of Gastroenterology 91: 1758-65. 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-


up. 


Sontag SJ, Kogut DG, Fleischmann R et al. (1997) Lansoprazole heals 
erosive reflux esophagitis resistant to histamine H2-receptor antagonist 


therapy. American Journal of Gastroenterology 92: 429-37. 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-


up. 


Swoger J, Ponsky J, Hicks DM et al. (2006) Surgical Fundoplication in 
Laryngopharyngeal Reflux Unresponsive to Aggressive Acid Suppression: 
A Controlled Study. Clinical Gastroenterology and Hepatology 2006; 


4:433-441 


study population was 
specific to patients with 
laryngopharyngeal reflux 


as a result of GORD 


Talley NJ, Meineche-Schmidt V, Pare P et al. (1998) Efficacy of 
omeprazole in functional dyspepsia: double-blind, randomized, placebo-
controlled trials (the Bond and Opera studies). Alimentary Pharmacology 


& Therapeutics 12: 1055-65. 


Not relevant – about 
functional dyspepsia; less 


than 6 months follow-up. 


Talley NJ, Tack J, Ptak T et al. (2008) Itopride in functional dyspepsia: 
results of two phase III multicentre, randomised, double-blind, placebo-


controlled trials. Gut 57: 740-6. 


Not relevant – functional 
dyspepsia. 


Van Den Boom G, Go PM, Hameeteman W et al. (1996) Cost 
effectiveness of medical versus surgical treatment in patients with severe 
or refractory gastroesophageal reflux disease in the Netherlands. 


Refractory to H2RA (but 
PPI naïve); pre-PPI era; 
less than 6 months follow-
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Scandinavian Journal of Gastroenterology 31: 1-9. up. 


Van Marrewijk CJ, Mujakovic S, Fransen GA et al. (2009) Effect and cost-
effectiveness of step-up versus step-down treatment with antacids, H2-
receptor antagonists, and proton pump inhibitors in patients with new 
onset dyspepsia (DIAMOND study): a primary-care-based randomised 


controlled trial. Lancet 373: 215-25. 


Unclear baseline whether 
patients were refractory or 
treatment naïve; standard 
full-dose (pantoprazole 


40mg). 


Wang Y, Pan T, Wang Q et al. (2009) Additional bedtime H2-receptor 
antagonist for the control of nocturnal gastric acid breakthrough. Cochrane 
Database of Systematic Reviews  


Both included studies 
included healthy 
asymptomatic volunteers. 


Warrington S, Baisley K, Lee D et al. (2007) Pharmacodynamic effects of 
single doses of rabeprazole 20 mg and pantoprazole 40 mg in patients 
with GERD and nocturnal heartburn. Alimentary Pharmacology & 


Therapeutics 25: 511-7. 


Less than 6 months 
follow-up (single dose 
study); standard full-dose 
(rabeprazole 20mg vs. 


pantoprazole 40mg). 


Wileman SM, McCann S, Grant AM et al. (2010) Medical versus surgical 
management for gastro-oesophageal reflux disease (GORD) in adults. 
[Review] [20 refs]. Cochrane Database of Systematic Reviews : 


CD003243. 


Overlapped with Q6 – 
used as a cross-checking. 


G.8 Question 8 12 


Excluded studies Reason for exclusion 


Achkar,E. &  Carey,W..  The cost of surveillance for adenocarcinoma 
complicating Barrett's esophagus.  American Journal of Gastroenterology 


1988;83(3):291-94. 


Study size n<100 


Aguirre,T.V. &  Sampliner,R.E..  Endoscopic surveillance of columnar-
lined esophagus: Frequency of intestinal metaplasia detection and impact 
of antireflux surgery.  American Journal of Gastroenterology.98 (4) (pp 


931-933),  


Review / editorial / non 
clinical study 


Aldulaimi,D.M.,  Cox,M.,  Nwokolo,C.U.,  Loft,D.E..  Barrett's surveillance 
is worthwhile and detects curable cancers. A prospective cohort study 
addressing cancer incidence, treatment outcome and survival.  European 


Journal of Gastroenterology & Hepatology 2005;17(9):943-50.  


Study size n<100 


Anandasabapathy,S.,  Sontag,S.,  Graham,D.Y.,  Frist,S.,  Bratton,J.,  
Harpaz,N.,  Waye,J.D..  Computer-assisted brush-biopsy analysis for the 
detection of dysplasia in a high-risk Barrett's esophagus surveillance 


population.  Digestive Diseases & Sciences 2011;56(3):761-66. 


Follow up <3 years 


Anon.  The role of endoscopy in the surveillance of premalignant 
conditions of the upper gastrointestinal tract.  Gastrointestinal 


Endoscopy.48 (6) (pp 663-668), 1998 


Review / editorial / non 
clinical study 


Arvanitakis,M. &  Deviere,J..  Innovations.  Endoscopy.40 (2) (pp 152-


155), 2008 


Review / editorial / non 


clinical study 


Asaoka,D.,  Nagahara,A.,  Oguro,M.,  Kurosawa,A.,  Osada,T.,  
Kawabe,M., et al.  Utility of autofluorescence imaging videoendoscopy in 


screening for Barrett's esophagus.  Endoscopy 2009;41:Suppl. 


Review / editorial / non 
clinical study 


Atkinson,M. &  Chak,A..  Unsedated small-caliber endoscopy--a new 
screening and surveillance tool for Barrett's esophagus?  Nature Clinical 


Practice Gastroenterology & Hepatology 2007;4(8):426-27. 


Follow up <3 years 


Atkinson,M.,  Iftikhar,S.Y.,  James,P.D.,  Robertson,C.S.,  Steele,R.J..  
The early diagnosis of oesophageal adenocarcinoma by endoscopic 


screening.  European Journal of Cancer Prevention 1992;1(4):327-30. 


Review / editorial / non 
clinical study 







Dyspepsia and gastro-oesophageal reflux disease 
Excluded studies 


 


National Institute for Health and Care Excellence 2014. 
79 


 


Excluded studies Reason for exclusion 


Baer,H.J. &  Colditz,G.A..  Screening for oesophageal cancer: Is it timely 
or premature?  Journal of Medical Screening.12 (3) (pp 109-111), 2005. 


Review / editorial / non 
clinical study 


Banciu,C..  Barrett's esophagus - Screening and treatment options.  
Romanian Journal of Gastroenterology.10 (1) (pp 19-24), 2001. 


Review / editorial / non 
clinical study 


Barry,O'Connor J.,  Falk,G.W.,  Richter,J.E..  The incidence of 
adenocarcinoma and dysplasia in Barrett's esophagus report on the 
Cleveland Clinic Barrett's esophagus registry.  American Journal of 


Gastroenterology.94 (8) (pp 2037-2042), 1999. 


Secondary publication of 
included study 


Basu,K.K.,  Pick,B.,  de Caestecker,J.S..  Audit of a Barrett's epithelium 
surveillance database.  European Journal of Gastroenterology & 


Hepatology 2004;16(2):171-75 


Follow up <3 years 


Bhat,S.,  Coleman,H.G.,  Yousef,F.,  Johnston,B.T.,  McManus,D.T.,  
Gavin,A.T.,  Murray,L.J..  Risk of malignant progression in Barrett's 
esophagus patients: results from a large population-based study.  Journal 


of the National Cancer Institute 2011;103 (13):1049-57. 


Not relevant intervention - 
not surveillance 


Borovicka,J.,  Fischer,J.,  Neuweiler,J.,  Netzer,P.,  Gschossmann,J.,  
Ehmann,T., et al.  Autofluorescence endoscopy in surveillance of Barrett's 
esophagus: a multicenter randomized trial on diagnostic efficacy.  


Endoscopy 2006;38(9):867-72. 


Follow up <3 years 


Boyer,J. &  Robaszkiewicz,M..  Guidelines of the French Society of 
Digestive Endoscopy: monitoring of Barrett's esophagus. The Council of 
the French Society of Digestive Endoscopy.  Endoscopy 2000;32(6):498-


99. 


Review / editorial / non 
clinical study 


Boyer,J.,  Laugier,R.,  Chemali,M.,  Arpurt,J.P.,  Boustiere,C.,  
Canard,J.M., et al.  French Society of Digestive Endoscopy SFED 
guideline: monitoring of patients with Barrett's esophagus.  Endoscopy 


2007;39(9):840-42. 


Review / editorial / non 
clinical study 


Breslin,N.P.,  Thomson,A.B.,  Bailey,R.J.,  Blustein,P.K.,  Meddings,J.,  
Lalor,E., et al.  Gastric cancer and other endoscopic diagnoses in patients 


with benign dyspepsia.  Gut 2000;46(1):93-97. 


Not relevant intervention - 
not surveillance 


Bright,T.,  Schloithe,A.,  Bull,J.A.,  Fraser,R.J.,  Bampton,P.,  Watson,D.I..  
Outcome of endoscopy surveillance for Barrett's oesophagus.  ANZ 


Journal of Surgery 2009;79(11):812-16. 


Follow up <3 years 


Chang,L.C.,  Oelschlager,B.K.,  Quiroga,E.,  Parra,J.D.,  Mulligan,M.,  
Wood,D.E.,  Pellegrini,C.A..  Long-term outcome of esophagectomy for 
high-grade dysplasia or cancer found during surveillance for Barrett's 


esophagus.  Journal of Gastrointestinal Surgery 2006;10(3):341-46. 


Study size n<100 


Connor,M.J.,  Weston,A.P.,  Mayo,M.S.,  Sharma,P..  The prevalence of 
Barrett's esophagus and erosive esophagitis in patients undergoing upper 
endoscopy for dyspepsia in a VA population.  Digestive Diseases & 


Sciences 2004;49(6):920-24. 


Not relevant intervention 
– surveillance for the 


existence of BO 


Cooper,G.S.,  Yuan,Z.,  Chak,A.,  Rimm,A.A..  Association of prediagnosis 
endoscopy with stage and survival in adenocarcinoma of the esophagus 


and gastric cardia.  Cancer 2002;95(1):32-38. 


Same patients as Cooper 
(2009) 


Corley,D.A.,  Levin,T.R.,  Habel,L.A.,  Weiss,N.S.,  Buffler,P.A..  
Surveillance and survival in Barrett's adenocarcinomas: a population-


based study.  Gastroenterology 2002;122(3):633-40. 


Study size n<100 


Crawford,P..  Reduced monitoring for most patients with Barrett's 
esophagus appears safe.  Journal of Family Practice.55 (3) (pp 243), 


2006.Date of Publication: March 2006. 2006;(3):243. 


Review / editorial / non 
clinical study 


Darwin,P.E.,  Huh,C.,  Henry,M..  A pilot study of brush cytology via Review / editorial / non 
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Excluded studies Reason for exclusion 


unsedated esophagoscopy for screening of Barrett's esophagus.  


American Journal of Gastroenterology 2002;97(12):3208-09. 
clinical study 


Di,Pietro M.,  O'Donovan,M.,  Fitzgerald,R.C..  Where is the truth when it 
comes to cancer risk in Barrett's esophagus?  Gastroenterology.142 (5) 


(pp 1242-1247), 2012.Date of Publication: May 2012. 2012;(5):1242-47. 


Review / editorial / non 
clinical study 


Dunbar,K.B.,  Okolo,P.,III,  Montgomery,E.,  Canto,M.I..  Confocal laser 
endomicroscopy in Barrett's esophagus and endoscopically inapparent 
Barrett's neoplasia: a prospective, randomized, double-blind, controlled, 
crossover trial.  Gastrointestinal Endoscopy 2009;70(4):645-54. 


Follow up <3 years 


Eisen,G.M.,  Lieberman,D.,  Fennerty,M.B.,  Sonnenberg,A..  Screening 
and surveillance in Barrett's esophagus: a call to action.  Clinical 


Gastroenterology & Hepatology 2004;2(10):861-64. 


Review / editorial / non 
clinical study 


Fountoulakis,A.,  Zafirellis,K.D.,  Dolan,K.,  Dexter,S.P.,  Martin,I.G.,  Sue-
Ling,H.M..  Effect of surveillance of Barrett's oesophagus on the clinical 
outcome of oesophageal cancer.  British Journal of Surgery 


2004;91(8):997-1003. 


Study size n<100 


Gaddam,S. &  Sharma,P..  Advances in endoscopic diagnosis and 
treatment of Barrett's esophagus.  Journal of Digestive Diseases 
2010;11(6):323-33. 


Review / editorial / non 


clinical study 


Gatenby,P.A.,  Ramus,J.R.,  Caygill,C.P.,  Shepherd,N.A.,  Watson,A..  
Relevance of the detection of intestinal metaplasia in non-dysplastic 
columnar-lined oesophagus.  Scandinavian Journal of Gastroenterology 


2008;43(5):524-30. 


Not relevant intervention - 
not surveillance 


Gatenby,P.A.,  Ramus,J.R.,  Caygill,C.P.,  Watson,A..  Does the length of 
the columnar-lined esophagus change with time?  Diseases of the 


Esophagus 2007;20(6):497-503. 


Not relevant intervention - 
not surveillance 


Grover,M.,  Strickland,C.,  Kesler,E.,  Crawford,P..  How should patients 
with Barrett's esophagus be monitored?  Journal of Family Practice 
2006;55(3):243-47. 


Review / editorial / non 


clinical study 


Hillman,L..  Targeting surveillance in Barrett's esophagus.  Journal of 
Gastroenterology & Hepatology 2008;23(9):1311-12. 


Review / editorial / non 
clinical study 


Horwhat,J.D.,  Maydonovitch,C.L.,  Ramos,F.,  Colina,R.,  Gaertner,E.,  
Lee,H.,  Wong,R.K..  A randomized comparison of methylene blue-
directed biopsy versus conventional four-quadrant biopsy for the detection 
of intestinal metaplasia and dysplasia in patients with long-segment 
Barrett's esophagus. American Journal of Gastroenterology 


2008;103(3):546-54. 


Study size n<100 


Hvid-Jensen,F.,  Pedersen,L.,  Drewes,A.M.,  Sorensen,H.T.,  Funch-
Jensen,P..  Incidence of adenocarcinoma among patients with Barrett's 


esophagus.  New England Journal of Medicine 2011;365(15):1375-83. 


Not relevant intervention - 
not surveillance 


Iascone,C. &  Stipa,S..  Proper endoscopic surveillance of Barrett's 
esophagus.  Acta Endoscopica.22 (5) (pp 507-510), 1992.Date of 


Publication: 1992. 1992;(5):507-10 


Review / editorial / non 
clinical study 


Iftikhar,S.Y.,  James,P.D.,  Steele,R.J.,  Hardcastle,J.D.,  Atkinson,M..  
Length of Barrett's oesophagus: an important factor in the development of 


dysplasia and adenocarcinoma.  Gut 1992;33(9):1155-58. 


Not relevant population – 
No endoscopic criteria for 
definition of BO at 


baseline 


Incarbone,R.,  Bonavina,L.,  Saino,G.,  Bona,D.,  Peracchia,A..  Outcome 
of esophageal adenocarcinoma detected during endoscopic biopsy 
surveillance for Barrett's esophagus.  Surgical Endoscopy 2002;16(2):263-


66. 


Not relevant population – 
prevalent 


adenocarcinoma 
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Jankowski,J.A.,  Provenzale,D.,  Moayyedi,P..  Esophageal 
adenocarcinoma arising from Barrett's metaplasia has regional variations 
in the west [2].  Gastroenterology.122 (2) (pp 588-590), 2002.Date of 


Publication: 2002. 2002;(2):588-90. 


Review / editorial / non 
clinical study 


Jobe,B.A.,  Hunter,J.G.,  Chang,E.Y.,  Kim,C.Y.,  Eisen,G.M.,  
Robinson,J.D., et al.  Office-based unsedated small-caliber endoscopy is 
equivalent to conventional sedated endoscopy in screening and 
surveillance for Barrett's esophagus: a randomized and blinded 
comparison. American Journal of Gastroenterology 2006;101(12):2693-


7003. 


Not relevant population – 
No endoscopic criteria for 
definition of BO at 


baseline 


 


Johanson,J.F.,  Frakes,J.,  Eisen,D.,  .  Computer-assisted analysis of 
abrasive transepithelial brush biopsies increases the effectiveness of 
esophageal screening: a multicenter prospective clinical trial by the 
EndoCDx Collaborative Group. Digestive Diseases & Sciences 


2011;56(3):767-72 


Not relevant intervention - 


not surveillance 


Kuipers,E.J..  Barrett Esophagus and life expectancy: Implications for 
screening?  Gastroenterology and Hepatology.7 (10) (pp 689-691), 


2011.Date of Publication: October 2011. 2011;(10):689-91. 


Review / editorial / non 
clinical study 


Kumaravel,A.,  Lopez,R.,  Brainard,J.,  Falk,G.W..  Brush cytology vs. 
endoscopic biopsy for the surveillance of Barrett's esophagus.  Endoscopy 


2010;42(10):800-05. 


Follow up <3 years 


Lagergren,J..  Any role for endoscopy screening or surveillance for 
esophageal adenocarcinoma among persons with GERD?  


Gastrointestinal Endoscopy 2008;68(5):856-58. 


Review / editorial / non 
clinical study 


Lord,R.V. &  Gurski,R.R..  Surveillance and surgery for Barrett's 
esophagus: more results from Sweden.  American Journal of 


Gastroenterology 2002;97(8):2136-37. 


Review / editorial / non 
clinical study 


Mainguet,P. &  Jouret,A..  The endoscopic surveillance of the Barrett's 
esophagus.  Acta Endoscopica.22 (5) (pp 511-516), 1992.Date of 


Publication: 1992. 1992;(5):511-16. 


Review / editorial / non 
clinical study 


Mannath,J.,  Subramanian,V.,  Kaye,P.V.,  Ragunath,K..  Life-threatening 
bleeding following Barrett's surveillance biopsies.  Endoscopy 
2010;42:Suppl-2. 


Review / editorial / non 


clinical study 


Oberg,S.,  Wenner,J.,  Johansson,J.,  Walther,B.,  Willen,R..  Barrett 
esophagus: risk factors for progression to dysplasia and adenocarcinoma.  


Annals of Surgery 2005;242(1):49-54. 


Secondary publication of 
included study (Oberg 


2001) 


Ortner,M.A..  Barrett's esophagus: is dysplasia a reliable marker in 
surveillance after endoscopic treatment?  Current Gastroenterology 


Reports 2001;3(5):371-74. 


Not relevant population  - 
Previous Surgery for 
GORD, or other 
oesophogastirc surgery  / 
Previous surveillance 


programme 


Playford,R.J..  Endoscopic surveillance of patients with Barrett's 
oesophagus.  Gut.51 (3) (pp 314-315), 2002.Date of Publication: 


2002;(3):314-15. 


Review / editorial / non 
clinical study 


Pohl,J.,  Pech,O.,  May,A.,  Manner,H.,  Fissler-Eckhoff,A.,  Ell,C..  
Incidence of macroscopically occult neoplasias in Barrett's esophagus: are 
random biopsies dispensable in the era of advanced endoscopic imaging?  


American Journal of Gastroenterology 2010;105(11):2350-56. 


Not relevant population  - 
Previous Surgery for 
GORD, or other 
oesophogastirc surgery  / 
Previous surveillance 


programme 
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Quera,R.,  O'Sullivan,K.,  Quigley,E.M..  Surveillance in Barrett's 
oesophagus: will a strategy focused on a high-risk group reduce mortality 


from oesophageal adenocarcinoma?  Endoscopy 2006;38(2):162-69. 


Review / editorial / non 
clinical study 


Rajan,E.,  Burgart,L.J.,  Gostout,C.J..  Endoscopic and histologic 
diagnosis of Barrett esophagus.  Mayo Clinic Proceedings 


2001;76(2):217-25. 


Review / editorial / non 
clinical study 


Rajendra,S. &  Kutty,K.M..  Barrett's esophagus surveillance in Asians.  
Journal of Clinical Gastroenterology 2009;43(10):1013-14. 


Review / editorial / non 
clinical study 


Rastogi,A.,  Puli,S.,  El-Serag,H.B.,  Bansal,A.,  Wani,S.,  Sharma,P..  
Incidence of esophageal adenocarcinoma in patients with Barrett's 
esophagus and high-grade dysplasia: a meta-analysis.  Gastrointestinal 


Endoscopy 2008;67(3):394-98. 


Follow up <3 years 


Reid,B.J.,  Blount,P.L.,  Feng,Z.,  Levine,D.S..  Optimizing endoscopic 
biopsy detection of early cancers in Barrett's high-grade dysplasia.  


American Journal of Gastroenterology 2000;95(11):3089-96. 


Not relevant intervention - 
not surveillance 


Reid,B.J.,  Levine,D.S.,  Longton,G.,  Blount,P.L.,  Rabinovitch,P.S..  
Predictors of progression to cancer in Barrett's esophagus: baseline 
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Not relevant intervention - 
not surveillance 
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Review / editorial / non 
clinical study 


Robaszkiewicz,M.,  Nousbaum,J.B.,  Cauvin,J.M.,  Robert,F.X.,  Volant,A.,  
Gouerou,H..  Barrett's oesophagus and dysplastic lesions.  
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Review / editorial / non 
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Review / editorial / non 
clinical study 
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Follow up <3 years 


Rubenstein,J.H. &  Inadomi,J.M..  Defining a clinically significant adverse 
impact of diagnosing Barrett's esophagus.  Journal of Clinical 


Gastroenterology 2006;40(2):109-15. 


Review / editorial / non 
clinical study 


Rubenstein,J.H. &  Inadomi,J.M..  Potential for lead-time and length-time 
biases in outcomes in esophageal adenocarcinoma.  American Journal of 


Gastroenterology.104 (12) (pp 3106-3107), 2009 


Review / editorial / non 
clinical study 


Rubenstein,J.H.,  Sonnenberg,A.,  Davis,J.,  McMahon,L.,  Inadomi,J.M..  
Effect of a prior endoscopy on outcomes of esophageal adenocarcinoma 
among United States veterans.  Gastrointestinal Endoscopy 


2008;68(5):849-55. 


Not relevant population – 
No endoscopic criteria for 
definition of BO at 


baseline 
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Review / editorial / non 
clinical study 
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Thomas,T.,  Abrams,K.R.,  de Caestecker,J.S.,  Robinson,R.J..  Meta 
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Appendix H: Full Health Economics 1 


Report 2 


H.1 RQ4 Economic Model 3 


H.2 General 4 


The approach to providing health economic evidence to support decision making around a 5 
clinical review question begins with a systematic search of the literature. The aim of this is to 6 
source any published economic evaluations of relevance to the topic of interest. At this stage 7 
it may become apparent that evidence exists in the literature which exactly meets the review 8 


question criteria and therefore there is no need for original economic analysis. If  this proves 9 
not to be the case it may be decided that economic modelling can generate some useful 10 
analysis. The aim is to produce a cost–utility analysis in order to weigh up the benefits and 11 


harms of comparable interventions. The extent to which this is possible will be driven by the 12 
availability of evidence upon which to parameterise the clinical pathway and disease natural 13 
history.    14 


H.3 Proton pump inhibitors (PPIs) in the healing and 15 


maintenance of severe erosive reflux oesophagitis  (RQ4) 16 


H.3.1 Decision problem 17 


Table 1: Research question 18 


RQ4 


What is the clinical effectiveness of PPIs in patients with severe erosive reflux 


disease? 


i) to control / reduce oesophagitis 


ii) as maintenance therapy  


Table 2: PICO 19 


Population Patients with severe erosive reflux oesophagitis (LA grades C & D or equivalent) 


Intervention Proton-pump inhibitor drugs of varied dosages. 


Comparator Alternative PPIs &/or dosages. 


Outcomes A cost-utility analysis was constructed based on the quality of life (in quality adjusted 
life years[QALYs]) and costs of healing of oesophagitis. 


H.3.2 Systematic review of published cost–utility analyses 20 


H.3.2.1 Methods 21 


Inclusion and exclusion criteria 22 


The economic literature review aimed to identify economic evaluations in the form of cost–23 
utility analyses exploring the costs and effects of different PPI treatments used in the healing 24 
or maintenance treatment of patients with severe erosive reflux oesophagitis.  25 
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Search strategy 26 


The search strategy was based on that used to identify clinical evidence for this question, 27 
with the RCT filter removed and a standard economic filter applied (see appendix C).  28 


H.3.2.2 Results 29 


Study identification 30 


The search returned 1864 studies; after title and abstract screening, we ordered the full texts 31 
of 37 studies. On perusal of the retrieved papers, no cost–utility analyses comparing PPI 32 
therapy in patients with severe erosive reflux oesophagitis could be included.33 
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H.3.2.3 Discussion 


Due to the lack of published economic evaluations to provide guidance to answer the review 
question, a de novo health economic model was proposed.  The GDG identified that this was 


a high priority area for original health economic analysis. 


H.3.3 Original cost–utility model – methods 


H.3.3.1 Overview of the model 


Table 3: Modelled population(s) and intervention(s) 


Population Patients with severe erosive reflux oesophagitis (LA grades C & D or equivalent).  


Cohort modelled is 60% male with an average age of 50. 


Intervention Proton-pump inhibitor drugs of varied dosages. 


Comparator Alternative PPIs &/or dosages. 


Outcomes A cost-utility analysis was constructed based on the quality of life (in quality adjusted 
life years[QALYs]) and costs of healing of oesophagitis. 


We built a Markov model with monthly cycles and a life-time horizon. The Markov structure 


allows costs and utilities to be accrued for each month spent in a series of health states.  


The PPI drugs and doses included within the model, both for healing and maintenance 
treatments, are limited to those in which clinical evidence was available in the literature.   


The model uses a patient perspective for outcomes and an NHS perspective for costs, in line 


with the Guidelines Manual (2012). 


Figure 1 provides a schematic depiction of the model structure. 
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Figure 1: Structure of the original cost-utility model
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Upon entering the model, the cohort all have confirmed severe oesophagitis.  The first stage 
models the probability of a selected PPI, dose and duration, healing the oesophagitis.  Those 
patients who have their oesophagitis healed are placed on maintenance therapy of a 


selected PPI, dose and duration.   Patients can then either remain in this health state or have 
an oesophagitis relapse where they are given another healing regimen.  Those who are 
healed return to maintenance therapy and those who fail to be healed are referred to 


secondary care. 


Patients who fail to heal with first-line therapy progress to healing phase 1a.  Failure of 
second-line therapy leads to a referral to secondary care.  Healed patients are put onto a 
maintenance therapy dose, on which they remain, until they relapse, when they too are 


referred to secondary care. 


Upon entering the secondary care element of the model the patients can be managed 
medically or surgically, with a probability of relapse following treatment. 


During any model cycle the patient can develop Barrett’s oesophagus, adenocarcinoma or 
die from other causes. The health states which represent Barrett’s oesophagus and 
adenocarcinoma capture the health related quality of life and costs of each of the diseases. 


Anaemia and stricture were determined as complications of relevance to unhealed 
oesophagitis within the modelling framework, also with associated quality of life values and 


costs.  We assume that these complications only occur as a result of unhealed oesophagitis 
therefore patients in a healed health state cannot develop anaemia and stricture.    


The model is flexible enough to represent the healing and maintenance of a number of 


sequences of treatment and can estimate a total of 1,728,000 scenarios. 


Key assumptions 


There are a number of assumptions built into the economic model which need to be 
considered when analysing the results generated. These are summarised inTable 4. 


Table 4: Key assumptions of original cost–utility model 


 Initial population have oesophagitis of LA Grade C or D without coexisting BO, 


dysplasia or malignancy. 


 All health states are mutually exclusive. 


 None of the patient cohort have BO at baseline (in base case; to be explored in 


sensitivity analysis). 


 Barrett’s Oesophagus is considered to be a progressive state from oesophagitis 


and influences the chance of progression to malignancy. 


 Assume equivalent compliance & adverse event profiles for all PPIs. 


 28-day cycles. 


 Recurrence of oesophagitis is at the severe grades (LA C & D or equivalent) - 


clinical evidence includes varied definitions of relapse. 


 All-cause mortality & death from malignancy only – no direct death from other 


health states. 
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 All patients with stricture & anaemia are symptomatic and present to their GP.  


  Episodes of stricture and anaemia are assumed to have quality of life detriments 


for six months, until symptom resolve. 


 Health outcomes and costs are discounted at a rate of 3.5% in line with the NICE 


reference case 


 Only patients with unhealed oesophagitis can develop stricture; we will assume 


that, as everyone in this model is already on PPI maintenance, all presenting with 


stricture are symptomatic & will have a dilatation. 


 The utility values of healed and unhealed health states are driven by the incidence 


of complications only in the base case. 


 A scenario analysis will be conducted in which relapse of oesophagitis will not 


occur beyond five years of treatment. 


 Patients remain on maintenance therapy for life. 


 Progression from Barrett’s to adenocarcinoma incurs the cost of a GP appointment, 


diagnostic endoscopy and the costs of treatments for cancer. 


 Any change to treatment incurs the cost of a GP visit. 


 Health states are split into healing, maintenance and specialist management states 


and separate into healed and unhealed oesophagitis groups.  The costs and utility 


values for each state include the probability and impact of diagnostic endoscopies, 


GP appointments, specialist consultations and fundoplication, complications of 


unhealed oesophagitis, in addition to the drugs used.  


 Estimated distributions for each of the point parameter values have been applied to 


enable the uncertainty in each estimate to be quantified and included within 


estimates of cost-effectiveness. 


  


H.3.3.2 Parameters – general approach 


Identifying sources of parameters 


With the exception of the effectiveness of each PPI in the healing and maintenance of 
oesophagitis, which were drawn from the systematic review conducted for this research 
question (see below), parameters were identified through informal searches that aimed to 
satisfy the principle of ‘saturation’ (that is, to ‘identify the breadth of information needs 


relevant to a model and sufficient information such that further efforts to identify more 
information would add nothing to the analysis’ [Kaltenthaler et al., 2011]). We conducted 
searches in a variety of general databases, including Medline (via PubMed), the Cochrane 


Database of Systematic Reviews and GoogleScholar.  


We asked the GDG to identify papers of relevance. We reviewed the sources of parameters 
used in the published CUAs identified in our systematic review (see H.7.2, above); during the 
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review, we also retrieved articles that did not meet the formal inclusion criteria, but appeared 
to be promising sources of evidence for our model. We studied the reference lists of articles 
retrieved through any of these approaches to identify any further publications of interest. 


In cases where there was paucity of published literature for values essential to parameterise 
key aspects of the model, data were obtained from unpublished sources; further details are 
provided below. 


Selecting parameters 


Our overriding selection criteria were as follows: 


 The selected studies should report outcomes that correspond as closely as possible to the 
health states and events simulated in the model. 


 The selected studies should report a population that closely matches the UK population 


(ideally, they should be drawn from the UK population). 


 All other things being equal, more powerful studies (based on sample size and/or number 
of events) were preferred. 


 Where there was no reason to discriminate between multiple possible sources for a given 


parameter, we gave consideration to quantitative synthesis (meta-analysis), to provide a 
single summary estimate. 


 In the absence of any published evidence for a given parameter necessary to represent 


the treatment pathway, the GDG provided estimates to inform the parameterisation of the 
model. 


H.3.3.3 Parameters  


Cohort characteristics 


The characteristics of the cohort entering the model at baseline are loosely based on the 
average age and sex split of the trial populations upon which the clinical evidence is based. 


Treatment effects 


The effectiveness of PPI therapy in the healing and maintenance of severe erosive 
oesophagitis used within the model is drawn from the clinical evidence review.  In order to 
employ this evidence on multiple drugs and doses, a network meta analysis was conducted.  


This enables estimates to be produced combining the evidence from multiple sources and 
producing estimates based on indirect comparisons of the drugs within the clinical evidence 
base.  The network does not however, generate estimates for the drugs and doses in which 


no clinical trial data within the patient population of interest could be obtained.   


As the effectiveness rates are pooled from the network meta-analysis of clinical evidence 
which includes indirect comparisons to estimate treatment effect, there is some uncertainty 
surrounding the effectiveness of each of the regimens as displayed in the confidence 


intervals. 


The network meta-analysis generates estimates of relative effectiveness of each of the 
treatments in comparison to one another.  In order to incorporate effectiveness evidence into 


the economic model we need an absolute estimate of effectiveness for each of the treatment 
options available.   


The effects of healing treatments are estimated from a network meta-analysis of healing at 
four and eight weeks.  The relative effects of each of the treatments at four and eight weeks, 


are applied to a baseline estimate of the effectiveness of pantoprazole 40mg, as this is the 
treatment at the centre of the network. 
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The relative effectiveness of each of the maintenance treatments is applied to the absolute 
combined effectiveness estimate for placebo and pantoprazole 10mg to generate an 
effectiveness estimate for each treatment option. Pantoprazole 10mg was deemed by the 


GDG as an ineffectual dose and therefore in order to produce a network in which all 
treatment arms could be joined up, it was assumed to be equivalent in terms of maintaining 
oesophagitis healing as a placebo.  


For maintenance treatments, the evidence of effectiveness is only available for a maximum 
of twelve months.  The network generates estimates of relapse after one year of treatment.  
As the model simulates a lifetime horizon we need to extrapolate the rate of relapse over the 


longer-term.  We initially assumed a constant rate of relapse in each year of treatment, 
operationalised within the model via an exponential distribution, however the GDG raised the 
issue that relapse is less likely over time for patients on long-term PPI maintenance therapy.  


Assuming a constant rate of relapse results in an acceleration in the speed of relapses within 
the economic model. Kovacs et al (2009) conducted an open-label study with long-term 
follow-up of patients with mild oesophagitis. They found a decrease in the rate of relapse the 


longer a patient had been on maintenance therapy.  They fitted a Weibull curve to the 
observations within their study which we use within our economic model to extrapolate 
beyond our relapse rates at twelve months.  We use the shape factor directly from the 


Kovacs et al data and calculate the relevant scale parameter for each PPI treatment and 
dose using the shape factor and the estimate of effectiveness at 12 months, generated by 
the network meta analysis. 


The distribution function for the Weibull distribution is as follows: 


 


 


Where k=shape parameter and λ is the scale parameter. 


for x ≥ 0, and F(x; k; λ) = 0 for x < 0. 


The shape factor can be estimated from the Weibull curve fit to the Kovacs et al (2009) data 


by applying linear regression to the rearranged equation: 


                                 
))= (- ln( )))+ ln( ))


 


                                                 
+ mx


 


Where c = intercept and m=slope. 


The shape factor is determined by the linear regression directly.  In this case the estimated 


shape factor used within the model is 0.737. 


The uncertainty in the shape factor is tested within the probabilistic sensitivity analysis.  The 


range of values explored includes 1, which is equivalent to an exponential distribution 


therefore some iterations will have a constant rate of relapse  


The scale factor is determined by estimating the line that in using the pre-defined shape 


factor equals the estimated rate of relapse at 12 months for each of the treatments within the 


model.  The scale factor for each treatment arm is estimated as follows: 
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The Weibull function is not used within the second maintenance phase of the model as 


patients can enter this state during any cycle, therefore it is not possible to apply a relapse 


rate that is dependent on the duration of maintenance treatment. 


Transition probabilities 


The transition probabilities within the model have been obtained from a number of published 
sources, the details of which are displayed in Table 5. 


The transition probabilities relevant to specialist management are sourced from the REFLUX 
trial (Grant et al 2008).   


Mortality 


There is a risk of death from adenocarcinoma represented within the model, as well as a risk 
of operative mortality with laparoscopic nissen fundoplication surgery.  Patients within the 


model can also die from other causes, with the probability relevant to the average age of the 
cohort, within each model cycle.   


Resource use 


The resource use associated with complications in the model is based on published 
evidence, where available.  However, a number of resource use elements are unavailable in 


the literature.  The treatment of people with adenocarcinoma for example is an element of 
care in which the expert opinion of the GDG members has been the basis upon which to 
estimate the parameters. 


Costs 


Where resource use estimates have been obtained from the literature, NHS reference costs 
(2011/2012) have been allocated to represent the cost to the healthcare system.  Costs 


derived directly from published evidence have been inflated to the same year for 
consistency. 


Drug costs 


The unit costs for each PPI at each dose were sourced from either the NHS Drugs tariff or 
the MIMs database depending on which reported the lowest acquisition cost.   


The cost of the dosage prescribed in each study was constructed from formulations currently 


available in the UK, using combinations of doses where the exact dose in the study is not 
available.  Rabeprazole 50mg in the extended release formulation that was used within the 
clinical trial in which the evidence was sourced, is not available in the UK.  In order to be able 


to incorporate this evidence into the economic model we estimated the cost as two 20mg and 
one 10mg tablets.  This is a limitation of the costing methodology as the 50mg rabeprazole in 
this formulation may have an entirely different cost if it were to be approved for use within the 


NHS. 


H.3.3.4 Parameters – quality of life 


We conducted a literature search to locate utility values to be applied to the health states 
within the economic model. 


Direct evidence of the health-related quality of life impact of severe erosive reflux 
oesophagitis could not be sourced therefore the baseline estimates of utility were taken from 
the population of patients undergoing the REFLUX trial.  The patient population differs from 
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the focus of this review question as they do not necessarily all have severe reflux 
oesophagitis.  They are however deemed an appropriate proxy.    


Utility values for the complications represented within the model were obtained from a 


number of sources.  In the case of BO and stricture, EQ-5D estimates of utility could not be 
found therefore the values used are based on a time-trade-off valuation of health related 
quality of life. 


An estimate of the impact of anaemia on quality of life could not be obtained however the 
GDG suggested an assumption that the decrement was equivalent to that of dysphagia (in 
stricture) was appropriate and would enable representation of anaemia as a complication of 
unhealed oesophagitis within the model. 


There was insufficient evidence in the clinical review to be able to incorporate a quality of life 
decrement for adverse events of the PPI therapies. It is therefore assumed, for the purpose 
of the economic modelling, that all the PPIs included as healing and maintenance treatments 


for oeosphagitis carry the same side-effect profile. 


A decrement in utility is assumed to apply to anyone who resides within health states which 
are managed in a specialist care setting.  The high probability of successful healing with 
specialist treatment manifests itself in a paradoxical result within the model in which there is 


an incentive to fail treatment with PPIs.  The treatment pathway, as modelled, which aims to 
represent an appropriate simplification of the UK practice of care, has people who fail to heal 
with two phases of treatment referred to a specialist.  The utility decrement therefore enables 


decision making to be contained within the primary care sector, which is the focus of the 
review question.  The GDG deem the decrement is a reasonable assumption to make given 
that the group of patients referred to specialist care are likely to be those with the most 


severe disease. 
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H.3.3.5 Parameters – summary 


All parameters used in the model are summarised, with their source and distribution for probabilistic sensitivity analysis, in Table 5. 


Table 5: Model Parameters 


Parameter Value (95%CI) Ref Distribution and parameters Notes 


Cohort characteristics 


Sex (% male) 60% Assumption   


Mean age of cohort at start 50 Assumption   


Proportion of cohort with Barrett's at baseline 0% Assumption  Tested in sensitivity 
analysis 


Probability of healing (natural scale) 


4wk 


Pantoprazole - 40 0.543 (0.428, 0.655) 


NMA multivariate normal 


 


Esomeprazole - 20 0.438 (0.221, 0.629)  


Esomeprazole - 40 0.566 (0.337, 0.727)  


Lansoprazole - 30 0.434 (0.230, 0.610)  


Nizatidine - 300 0.058 (0.008, 0.246)  


Omeprazole - 20 0.379 (0.191, 0.560)  


Pantoprazole - 10 0.198 (0.058, 0.507)  


Pantoprazole - 20 0.479 (0.220, 0.749)  


Placebo 0.024 (0.003, 0.147)  


Rabeprazole - 20 0.639 (0.077, 0.983)  


Rabeprazole - 50 (ER) 0.594 (0.358, 0.754)  


Ranitidine - 300 0.316 (0.154, 0.500)  


Ranitidine - 600 0.034 (0.001, 0.268)  


8wk 


Pantoprazole - 40 0.698 (0.584, 0.799) NMA multivariate normal  
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Parameter Value (95%CI) Ref Distribution and parameters Notes 


Esomeprazole - 20 0.603 (0.353, 0.775)  


Esomeprazole - 40 0.717 (0.490, 0.843)  


Lansoprazole - 30 0.599 (0.359, 0.760)  


Nizatidine - 300 0.107 (0.015, 0.399)  


Omeprazole - 20 0.543 (0.309, 0.719)  


Pantoprazole - 10 0.325 (0.106, 0.676)  


Pantoprazole - 20 0.642 (0.354, 0.860)  


Placebo 0.045 (0.005, 0.250)  


Rabeprazole - 20 0.775 (0.135, 0.991)  


Rabeprazole - 50 (ER) 0.740 (0.510, 0.860)  


Ranitidine - 300 0.473 (0.261, 0.668)  


Ranitidine - 600 0.064 (0.002, 0.424)  


Probability of relapse at one year (natural scale)     


Placebo 0.827 (0.746, 0.894) 


NMA 


 
multivariate normal 


 


Esomeprazole - 20 0.201 (0.084, 0.417)  


Lansoprazole - 15 0.329 (0.155, 0.589)  


Lansoprazole - 30 0.183 (0.064, 0.412)  


Pantoprazole - 20 0.328 (0.193, 0.512)  


Pantoprazole - 40 0.249 (0.132, 0.423)  


Ranitidine - 300 0.786 (0.590, 0.929)  


Transition probabilities 


Adherence to maintenance therapy 81.0% (76.4%, 85.2%) van Soest et al. 
(2006) 


Beta: α=247.53; β=58.06  


Months between GP attendances in maintenance 9.000 (6.000, 12.000) Remak (2004) Normal: μ=9.000; σ=1.531  


Prob choose surgery following failure of 
maintenance Rx 


57.6% (53.0%, 62.1%) Grant et al (2008) Beta: α=261; β=192  


Prob choose surgery following failure of 2 x healing 


Rx 


80% (64%, 96%) Gerson et al (2000) Triangular: min=60%; 


mode=80%; max=100% 
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Parameter Value (95%CI) Ref Distribution and parameters Notes 


Operative mortality 0.0012 (0.0003, 0.0026) Grant et al (2008) Gamma: α=4.0000; β=0.0003  


5-yr prob of relapse in surgical arm 0.125 (0.076, 0.184) Lundell et al (2001) Beta: α=18; β=126  


5-yr prob of relapse in medical arm 0.130 (0.082, 0.187) Lundell et al (2001) Beta: α=20; β=134  


Drift from surgical to medical management (5 yrs) 0.309 (0.243, 0.379) Grant et al (2008) Beta: α=55; β=123  


Annual rate of GP attendances in specialist 
(surgical) 


2.10 (2.01, 2.20) Grant et al (2008) Lognormal: μ=0.74; σ=0.02  


Annual rate of GP attendances in specialist 
(medical) 


2.21 (2.11, 2.31) Grant et al (2008) Lognormal: μ=0.79; σ=0.02  


Annual rate of day admissions in specialist 
(surgical) 


0.10 (0.08, 0.12) Grant et al (2008) Lognormal: μ=-2.33; σ=0.11  


Annual rate of day admissions in specialist 
(medical) 


0.13 (0.10, 0.15) Grant et al (2008) Lognormal: μ=-2.08; σ=0.09  


Annual rate of overnight admissions in specialist 
(surgical) 


0.03 (0.02, 0.04) Grant et al (2008) Lognormal: μ=-3.57; σ=0.20  


Annual rate of overnight admissions in specialist 
(medical) 


0.05 (0.04, 0.07) Grant et al (2008) Lognormal: μ=-2.91; σ=0.14  


Probability of repeat endoscopy in maintenance phases 


Rate of re-scope per patient-year 0.077 (0.059, 0.101) Lundell et al (2001) Lognormal: μ=-3; σ=0  


Prob of developing Barrett's oesophagus: 


Rate of Barrett's in GORD population (per patient-
yr) 


0.010 (0.006, 0.014) Ronkainen et al 
(2011) 


Beta: α=23; β=2300  


RRR unhealed -v- healed 5.200 (1.190, 22.716) Ronkainen et al 
(2011) 


Lognormal: μ=1.65; σ=0.75  


Probability of developing cancer:     


Annual probability of cancer (with BO) 0.0013 (0.0011, 0.0016) Bhat 2011 Lognormal: μ=-6.63; σ=0.11  


Annual probability of cancer (no BO) 0.0000 (0.0000, 0.0013) Assumption Uniform: min=0.0000; 
max=0.0013 


 


Cancer mortality (oesophageal cancer): 


1-year survival-rate (men) 0.402 (0.396, 0.409) ONS Lognormal: μ=-0.911; σ=0.008  
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Parameter Value (95%CI) Ref Distribution and parameters Notes 


1-year survival-rate (women) 0.399 (0.389, 0.409) ONS Lognormal: μ=-0.919; σ=0.013  


Diagnosed cancer 


Proportion of diagnosed adenocarcinomas (with 
surveillance) 


97.8% (96.1%, 99.6%) Garside et al (2006) Cosine: min=95.6%; 
max=100.0% 


 


Proportion of diagnosed adenocarcinomas (no 
surveillance) 


2.1% (0.4%, 3.8%) Garside et al (2006) Cosine: min=0.0%; max=4.3%  


Proportion of diagnosed adenocarcinomas 
inoperable 


1.2% (0.0%, 14.7%) Inadomi et al (2003) Beta: α=0.04; β=3.70 assumed SE of 0.1 


RR presymptomatic operable adenocarcinomas 
surgery -v- RFA 


1.00 (0.50, 2.00) Assumption Lognormal: μ=0.000; σ=0.354  


Proportion of symptomatic adenocarcinomas 
inoperable 


75.0% (53.1%, 91.6%) Assumption Beta: α=1331.3%; β=443.8% Calculated using an 
assumed 50:50 split 
from GDG for those 
patients who are 
operable receiving either 
RFA or surgery 


RR symptomatic operable adenocarcinomas 
surgery -v- RFA 


3.00 (0.75, 12.00) Assumption Lognormal: μ=1.099; σ=0.707 Calculated using an 
assumed 50:50 split 
from GDG for those 
patients who are 
operable receiving either 


RFA or surgery 


BO surveillance 


Proportion of BO cohort undergoing surveillance 70.0% (51.0%, 89.0%) Assumption Uniform: min=50.0%; 


max=90.0% 


 


Frequency of BO surveillance (yrs) 2 (1, 3) Assumption Triangular: min=1; mode=2; 
max=3 


 


Proportion of BO- adenocarcinomas diagnosed 2.1% (0.4%, 3.8%) Garside et al (2006) Cosine: min=0.0%; max=4.3%  


Annual probability of developing high-grade 
dysplasia in BO 


0.0029 (0.0024, 0.0035) Inadomi et al (2003) Lognormal: μ=-5.840; σ=0.093 Only used to estimate 
costs of RFA; otherwise 
HGD not modelled 


separately 
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Parameter Value (95%CI) Ref Distribution and parameters Notes 


Complications: 


% with unhealed oesophagitis developing anaemia 
over lifetime 


11.00% (2.46%, 19.54%) Gerson et al (2012) Triangular: min=0%; 
mode=11%; max=22% 


 


% with unhealed oesophagitis developing stricture 
over lifetime 


6.60% (1.48%, 11.72%) Gerson et al (2012) Triangular: min=0.0%; 
mode=6.6%; max=13.2% 


 


Correlation between healing and symptoms 
(optional scenario) 


    


p(symptomatic|healed) 0.083 (0.050, 0.122) Bate & Richardson 
(1993) 


Beta: α=18; β=200  


p(symptomatic|unhealed) 0.242 (0.162, 0.333) Bate & Richardson 
(1993) 


Beta: α=23; β=72  


p(healed|symptomatic) 0.897 (0.854, 0.933) Bate & Richardson 


(1993) 


Beta: α=200; β=23  


p(healed|asymptomatic) 0.200 (0.124, 0.288) Bate & Richardson 
(1993) 


Beta: α=18; β=72  


Costs 


Drug costs (per cycle) 


Healing 


Pantoprazole - 40 £1.62 (not varied in PSA) MIMS   


Esomeprazole - 20 £6.18 (not varied in PSA) NHS Drug tariff   


Esomeprazole - 40 £7.93 (not varied in PSA) NHS Drug tariff   


Lansoprazole - 30 £1.76 (not varied in PSA) MIMS   


Omeprazole - 20 £1.34 (not varied in PSA) MIMS   


Pantoprazole - 10 £1.24 (not varied in PSA) MIMS   


Pantoprazole - 20 £1.24 (not varied in PSA) MIMS   


Placebo £0.00 (not varied in PSA) MIMS   


Rabeprazole - 20 £4.26 (not varied in PSA) MIMS   


Rabeprazole - 50 (ER) £11.53 (not varied in 
PSA) 


MIMS   
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Parameter Value (95%CI) Ref Distribution and parameters Notes 


Maintenance 


Placebo £0.00 (not varied in PSA) MIMS   


Esomeprazole - 20 £5.01 (not varied in PSA) NHS Drug tariff   


Lansoprazole - 15 £1.04 (not varied in PSA) MIMS   


Lansoprazole - 30 £1.43 (not varied in PSA) MIMS   


Pantoprazole - 20 £1.00 (not varied in PSA) MIMS   


Pantoprazole - 40 £1.31 (not varied in PSA) MIMS   


Fundoplication (NHS reference costs) £4,137.81 (£4,010.59, 


£4,265.40) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


Fundoplication (REFLUX trial) £2,281.32 (£2,184.67, 
£2,380.03) 


Grant et al (2008) Gamma: α=2095.18; β=1.09 Inflated to 2011/12 


Endoscopy £448.01 (£433.24, 
£463.44) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


First consultant appointment £162.04 (£152.81, 


£170.89) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


Anaemia 


Unit cost of ferrous sulfate 200mg (28-tablet pack) £1.02 (not varied in PSA) MIMS   


No. of ferrous sulfate 200mg tablets in a course 168 (125, 211) BNF Triangular: min=112.00; 
mode=168.00; max=224.00 


 


Cost of diagnostic colonoscopy £548.83 (£533.17, 


£563.40) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


Proportion of people with anaemia undergoing 
colonoscopy 


75.0% (55.6%, 94.4%) Assumption Triangular: min=50.0%; 
mode=75.0%; max=100.0% 
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Parameter Value (95%CI) Ref Distribution and parameters Notes 


Stricture     


Unit cost of balloon dilatation £563.07 (£540.96, 
£584.68) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


Proportion experiencing perforation due to dilatation 0.5% (0.0%, 1.0%) Assumption Uniform: min=0.0%; 
max=1.0% 


 


Proportion undergoing surgery due to perforation 68.0% (50.9%, 85.1%) Stal et al (1998) Uniform: min=50.0%; 
max=86.0% 


 


Cost of oesophagectomy for adenocarcinoma £11,464.67 (£10,773.10, 
£12,182.98) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


Cost of palliative care (without stenting) for people 
with inoperable adenocarcinoma 


£4,987.26 (£4,005.64, 
£6,209.43) 


Shenfine 2005 Lognormal: μ=8.51; σ=0.11 Inflated to 2011/12 


Cost of palliative care (including stenting) for people 
with inoperable adenocarcinoma 


£5,348.88 (£4,541.49, 
£6,299.80) 


Shenfine 2005 Lognormal: μ=8.58; σ=0.08 Inflated to 2011/12 


Proportion of people receiving stenting 50.0% (2.5%, 97.5%) Assumption Uniform: min=0.0%; 
max=100.0% 


 


Cost of 1 session endoscopic therapy for 
adenocarcinoma 


£1,886.72 (£1,794.94, 
£1,975.53) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


Number of sessions of RFA 2 (1, 3) Assumption weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


Proportion receiving both EMR & RFA 85.0% (80.3%, 89.8%) Assumption Uniform: min=80.0%; 
max=90.0% 


 


Cost of definitive chemoradiotherapy £4,836.29 (£4,467.93, 
£4,833.48) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 
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Parameter Value (95%CI) Ref Distribution and parameters Notes 


separate gamma distribution 


Proportion of unresectable receiving 
chemoradiotherapy 


25.0% (10.8%, 39.3%) Assumption Uniform: min=10.0%; 
max=40.0% 


 


Proportion of surgical undergoing neoadjuvant 


chemotherapy 


75.0% (51.3%, 98.8%) Assumption Uniform: min=50.0%; 


max=100.0% 


 


Cost of neoadjuvant chemotherapy £1,149.53 (£897.42, 
£980.22) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


Unit cost of GP attendances £43.00 (not varied in 
PSA) 


PSSRU   


Unit cost of day admissions £352.03 (£329.40, 
£376.14) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


Unit cost of overnight admissions £1,353.25 (£1,322.29, 
£1,384.78) 


NHS Ref Costs weighted average of multiple 
categories from NHS reference 
costs, each subject to a 


separate gamma distribution 


 


Utilities 


Medical arm at baseline 0.72 (0.68, 0.76) Grant et al (2008) Gamma: α=1484.6976; 
β=0.0005 


 


Surgical arm at baseline 0.71 (0.67, 0.75) Grant et al (2008) Gamma: α=1327.3639; 
β=0.0005 


 


Medical arm at 12mo 0.71 (0.67, 0.75) Grant et al (2008) Gamma: α=1230.8615; 
β=0.0006 


 


Surgical arm at 12mo 0.75 (0.71, 0.79) Grant et al (2008) Gamma: α=1611.0000; 
β=0.0005 


 


Implied utility decrement from baseline for surgery 


(1mo) 


0.100 (0.035, 0.226)  Lognormal: μ=-2.414; σ=0.472 Calculated from surgical 
utility at baseline minus 
utility for month of 
surgery 







Dyspepsia and gastro-oesophageal reflux disease 
Full Health Economics Report 
 


National Institute for Health and Care Excellence 2014. 
 


20 


Parameter Value (95%CI) Ref Distribution and parameters Notes 


Symptomatic 0.56 (0.46, 0.67) Grant et al (2008) Gamma: α=100.0000; 
β=0.0056 


Inflated to 2011/12 


Decrement for specialist care states 0.05 (0.01, 0.09) Assumption Triangular: min=0.00; 
mode=0.05; max=0.10 


 


TTO utility for Barrett's 0.91 (0.53, 1.00) Gerson et al (2007) Beta: α=3.50; β=0.35  


Population SG utility for adenocarcinoma 0.40 (0.31, 0.48) Garside et al (2006) Beta: α=53.12; β=81.36  


Days of QoL life lost per endoscopy 1.00 (0.22, 1.78) Assumption Triangular: min=0.00; 
mode=1.00; max=2.00 


 


TTO dysphagia 0.950 (0.907, 0.980) Stal et al (1998) Beta: α=124.050; β=6.529  


TTO healed dysphagia 0.998 (0.993, 1.000) Stal et al (1998) Beta: α=497.004; β=0.996  


assumed duration of stricture decrement (months) 6 (2, 10) Assumption Triangular: min=1; mode=6; 
max=11 


 


assumed duration of anaemia decrement (months) 6 (2, 10) Assumption Triangular: min=1; mode=6; 
max=11 
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H.3.3.6 Deterministic sensitivity analyses 


One-way sensitivity analysis 


One-way sensitivity analysis was conducted to examine the factors which have an influence 
on the cost-effectiveness of the treatment regimens. In this form of analysis the value for one 
parameter is varied while the values for all other parameters remain constant.  This enables 


us to decipher the impact of each parameter on the results of the model. 


The analysis was conducted for all variables within the model for both healing and 
maintenance analysis.  The diagrams show only a section of the results, but include all the 


variables for which the value has a significant impact upon the cost-effectiveness results.  
Varying the estimates of the parameters (towards the bottom of the figure, or not shown) 
within plausible ranges, does not alter the decision on which treatment in the most cost-


effective.  Their inclusion in the model does however provide face validity in the 
representation of the clinical decision problem. 


The results of the analysis for healing treatments are presented in Figure 2.  
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Prob of healing @ 4wk with Pantoprazole - 40: 0.045; 0.899


Prob of healing @ 4wk with Esomeprazole - 20: 0.028; 0.871


Prob of healing @ 4wk with Lansoprazole - 30: 0.027; 0.858


Prob of healing @ 4wk with Omeprazole - 20: 0.023; 0.838


Prob of healing @ 4wk with Pantoprazole - 10: 0.006; 0.719


Prob of healing @ 4wk with Pantoprazole - 20: 0.028; 0.890


Prob of healing @ 4wk with Placebo: 0.000; 0.249


Prob of healing @ 4wk with Rabeprazole - 50 (ER): 0.048; 0.923


Prob of healing @ 8wk with Pantoprazole - 40: 0.230; 0.954


Prob of healing @ 8wk with Esomeprazole - 20: 0.157; 0.943


Prob of healing @ 8wk with Lansoprazole - 30: 0.145; 0.934


Prob of healing @ 8wk with Omeprazole - 20: 0.130; 0.925


Prob of healing @ 8wk with Pantoprazole - 10: 0.037; 0.858


Prob of healing @ 8wk with Pantoprazole - 20: 0.153; 0.949


Prob of healing @ 8wk with Placebo: 0.002; 0.454


Prob of healing @ 8wk with Rabeprazole - 50 (ER): 0.238; 0.967


Prob of relapse @ 1yr with Placebo: 0.140; 1.000


Prob of relapse @ 1yr with Esomeprazole - 20: 0.008; 1.000


Prob of relapse @ 1yr with Lansoprazole - 15: 0.018; 1.000


Prob of relapse @ 1yr with Pantoprazole - 20: 0.018; 1.000


Prob of relapse @ 1yr with Pantoprazole - 40: 0.012; 1.000


Prob of relapse @ 1yr with Ranitidine - 300: 0.071; 1.000


Correlation healing & symptoms: p(symptomatic|healed): 0.050; 0.122


Correlation healing & symptoms: p(symptomatic|unhealed): 0.162; 0.333


Correlation healing & symptoms: p(healed|symptomatic): 0.854; 0.933


Correlation healing & symptoms: p(healed|asymptomatic): 0.124; 0.288


% adenocarcinomas diagnosed presymptomatically (no Barrett's): 0%; 4%


Unit cost fundoplication (REFLUX): £2,185; £2,380


% adenocarcinomas diagnosed presymptomatically (no surveillance): 4%; 0%


Unit cost of definitive chemoradiotherapy: £4,833; £4,468


Unit cost of neoadjuvant chemotherapy: £980; £897


% adenocarcinomas diagnosed presymptomatically (with surveillance):…


Anaemia: no. of FeSO4 200mg tablets in a course: 224; 112


% with inoperable cancer receiving stents: 100%; 0%


% undergoing surgery due to perforation: 86%; 50%


Unit cost palliative (+ stent) for inoperable cancer: £6,300; £4,541


% cancer surgeries with neoadjuvant chemotherapy: 100%; 50%


% presymptomatic adenocarcinomas inoperable: 0%; 15%


Unit cost palliative (- stent) for inoperable cancer: £6,209; £4,006


RR symptomatic operable adenocarcinomas surgery -v- RFA: 1200%; 75%


% of unresectable cancers receiving chemoradiotherapy: 40%; 10%


Cost of diagnostic colonoscopy: £563; £533


% experiencing perforation due to dilatation: 1%; 0%


% endoscopic therapy for cancer both EMR & RFA: 90%; 80%


% symptomatic adenocarcinomas inoperable: 53%; 92%


Unit cost of oesophagectomy for adenocarcinoma: £12,183; £10,773


% Barrett's cohort undergoing surveillance: 100%; 50%


Unit cost of balloon dilatation for stricture: £585; £541


Unit cost 1 session endoscopic therapy for adenocarcinoma: £1,976; £1,795


RR presymptomatic operable adenocarcinomas surgery -v- RFA: 200%; 50%


1-year oesophageal cancer survival rate (women): 20%; 50%


1-year oesophageal cancer survival rate (men): 20%; 50%


Annual probability cancer without Barrett's: 0.0035; 0.0024


% with anaemia undergoing colonoscopy: 100%; 50%


Utility decrement for cancer: 0.80; 0.20


Endoscopic therapy for cancer - no. sessions RFA: 3; 1


Unit cost first consultant appointment: £153; £171


Utility decrement for anaemia: 0.10; 0.00


Unit cost diagnostic endoscopy: £463; £433


Utility decrement for stricture (dysphagia): 0.10; 0.00


Prob of relapse @ 1yr with Lansoprazole - 30: 0.009; 0.999


Annual probability cancer without Barrett's: 0.0000; 0.0013


% unhealed developing anaemia over lifetime: 22.0%; 0.0%


Unit cost of GI overnight admissions: £1,322; £1,385


Specialist (surgical): annual rate GP attendances: 2.0; 2.2


% specialist management surgical (after failure of maintenance Rx): 0%; 100%


Specialist (medical): annual rate GP attendances: 2.1; 2.3


Unit cost of GI day admissions: £329; £376


Specialist (surgical): annual rate day admissions: 0.1; 0.1


Days of QoL life lost per endoscopy: 3; 0


% unhealed developing stricture over lifetime: 13.2%; 0.0%


Specialist (medical): annual rate day admissions: 0.1; 0.2


Unit cost fundoplication (NHS Reference): £4,011; £4,265


Adherence (% PPIs taken): 100%; 50%


Specialist (surgical): annual rate overnight admissions: 0.0; 0.0


Utility decrement for month of fundoplication: 0.04; 0.23


Prob healing with specialist medical management: 0.75; 0.25


Specialist: 5-yr relapse prob (medical): 0.082; 0.187


Specialist: 5-yr relapse prob (surgical): 0.076; 0.184


Specialist (medical): annual rate overnight admissions: 0.0; 0.1


Months between GP attendances in maintenance: 6; 12


Prob of healing @ 4wk with Esomeprazole - 40: 0.910; 0.046


Prob of healing @ 4wk with Rabeprazole - 20: 0.021; 0.989


Rate of re-scope per patient-year in maintenance: 0.101; 0.059


Annual probability of Barrett's -> cancer: 0.0100; 0.0010


Prob healing with specialist surgical management: 0.75; 0.25


Rate of Barrett's in GORD population (per patient-yr): 0.015; 0.007


Specialist: fundoplication mortality: 0.000; 0.010


Specialist: reversion surgical -> medical (5yr): 0.243; 0.379


RRR for Barrett's in GORD: unhealed -v- healed: 22.90; 1.20


% specialist management surgical (after failure of 2 x healing Rx): 100%; 0%


Utility decrement for Barrett's oesophagus: 0.20; 0.00


Frequency of Barrett's surveillance (yrs): 1; 3


Utility: asymptomatic oesophagitis: 0.80; 0.60


Utility: symptomatic oesophagitis: 0.50; 0.72


Utility decrement for specialist care states: 0.00; 0.10


Prob of healing @ 8wk with Esomeprazole - 40: 0.960; 0.226


Prob of healing @ 8wk with Rabeprazole - 20: 0.093; 0.996


Incremental NMB @ £20K/QALY


Inc. NMB = £0
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Prob of healing @ 4wk with Pantoprazole - 40: 0.045; 0.899


Prob of healing @ 4wk with Esomeprazole - 20: 0.028; 0.871


Prob of healing @ 4wk with Lansoprazole - 30: 0.027; 0.858


Prob of healing @ 4wk with Omeprazole - 20: 0.023; 0.838


Prob of healing @ 4wk with Pantoprazole - 10: 0.006; 0.719


Prob of healing @ 4wk with Pantoprazole - 20: 0.028; 0.890


Prob of healing @ 4wk with Placebo: 0.000; 0.249


Prob of healing @ 4wk with Rabeprazole - 50 (ER): 0.048; 0.923


Prob of healing @ 8wk with Pantoprazole - 40: 0.230; 0.954


Prob of healing @ 8wk with Esomeprazole - 20: 0.157; 0.943


Prob of healing @ 8wk with Lansoprazole - 30: 0.145; 0.934


Prob of healing @ 8wk with Omeprazole - 20: 0.130; 0.925


Prob of healing @ 8wk with Pantoprazole - 10: 0.037; 0.858


Prob of healing @ 8wk with Pantoprazole - 20: 0.153; 0.949


Prob of healing @ 8wk with Placebo: 0.002; 0.454


Prob of healing @ 8wk with Rabeprazole - 50 (ER): 0.238; 0.967


Prob of relapse @ 1yr with Placebo: 0.140; 1.000


Prob of relapse @ 1yr with Esomeprazole - 20: 0.008; 1.000


Prob of relapse @ 1yr with Lansoprazole - 15: 0.018; 1.000


Prob of relapse @ 1yr with Pantoprazole - 20: 0.018; 1.000


Prob of relapse @ 1yr with Pantoprazole - 40: 0.012; 1.000


Prob of relapse @ 1yr with Ranitidine - 300: 0.071; 1.000


Correlation healing & symptoms: p(symptomatic|healed): 0.050; 0.122


Correlation healing & symptoms: p(symptomatic|unhealed): 0.162; 0.333


Correlation healing & symptoms: p(healed|symptomatic): 0.854; 0.933


Correlation healing & symptoms: p(healed|asymptomatic): 0.124; 0.288


% adenocarcinomas diagnosed presymptomatically (no Barrett's): 0%; 4%


Unit cost fundoplication (REFLUX): £2,185; £2,380


% adenocarcinomas diagnosed presymptomatically (no surveillance): 4%; 0%


Unit cost of definitive chemoradiotherapy: £4,833; £4,468


Unit cost of neoadjuvant chemotherapy: £980; £897


% adenocarcinomas diagnosed presymptomatically (with surveillance):…


Anaemia: no. of FeSO4 200mg tablets in a course: 224; 112


% with inoperable cancer receiving stents: 100%; 0%


% undergoing surgery due to perforation: 86%; 50%


Unit cost palliative (+ stent) for inoperable cancer: £6,300; £4,541


% cancer surgeries with neoadjuvant chemotherapy: 100%; 50%


% presymptomatic adenocarcinomas inoperable: 0%; 15%


Unit cost palliative (- stent) for inoperable cancer: £6,209; £4,006


RR symptomatic operable adenocarcinomas surgery -v- RFA: 1200%; 75%


% of unresectable cancers receiving chemoradiotherapy: 40%; 10%


Cost of diagnostic colonoscopy: £563; £533


% experiencing perforation due to dilatation: 1%; 0%


% endoscopic therapy for cancer both EMR & RFA: 90%; 80%


% symptomatic adenocarcinomas inoperable: 53%; 92%


Unit cost of oesophagectomy for adenocarcinoma: £12,183; £10,773


% Barrett's cohort undergoing surveillance: 100%; 50%


Unit cost of balloon dilatation for stricture: £585; £541


Unit cost 1 session endoscopic therapy for adenocarcinoma: £1,976; £1,795


RR presymptomatic operable adenocarcinomas surgery -v- RFA: 200%; 50%


1-year oesophageal cancer survival rate (women): 20%; 50%


1-year oesophageal cancer survival rate (men): 20%; 50%


Annual probability cancer without Barrett's: 0.0035; 0.0024


% with anaemia undergoing colonoscopy: 100%; 50%


Utility decrement for cancer: 0.80; 0.20


Endoscopic therapy for cancer - no. sessions RFA: 3; 1


Unit cost first consultant appointment: £153; £171


Utility decrement for anaemia: 0.10; 0.00


Unit cost diagnostic endoscopy: £463; £433


Utility decrement for stricture (dysphagia): 0.10; 0.00


Prob of relapse @ 1yr with Lansoprazole - 30: 0.009; 0.999


Annual probability cancer without Barrett's: 0.0000; 0.0013


% unhealed developing anaemia over lifetime: 22.0%; 0.0%


Unit cost of GI overnight admissions: £1,322; £1,385


Specialist (surgical): annual rate GP attendances: 2.0; 2.2


% specialist management surgical (after failure of maintenance Rx): 0%; 100%


Specialist (medical): annual rate GP attendances: 2.1; 2.3


Unit cost of GI day admissions: £329; £376


Specialist (surgical): annual rate day admissions: 0.1; 0.1


Days of QoL life lost per endoscopy: 3; 0


% unhealed developing stricture over lifetime: 13.2%; 0.0%


Specialist (medical): annual rate day admissions: 0.1; 0.2


Unit cost fundoplication (NHS Reference): £4,011; £4,265


Adherence (% PPIs taken): 100%; 50%


Specialist (surgical): annual rate overnight admissions: 0.0; 0.0


Utility decrement for month of fundoplication: 0.04; 0.23


Prob healing with specialist medical management: 0.75; 0.25


Specialist: 5-yr relapse prob (medical): 0.082; 0.187


Specialist: 5-yr relapse prob (surgical): 0.076; 0.184


Specialist (medical): annual rate overnight admissions: 0.0; 0.1


Months between GP attendances in maintenance: 6; 12


Prob of healing @ 4wk with Esomeprazole - 40: 0.910; 0.046


Prob of healing @ 4wk with Rabeprazole - 20: 0.021; 0.989


Rate of re-scope per patient-year in maintenance: 0.101; 0.059


Annual probability of Barrett's -> cancer: 0.0100; 0.0010


Prob healing with specialist surgical management: 0.75; 0.25


Rate of Barrett's in GORD population (per patient-yr): 0.015; 0.007


Specialist: fundoplication mortality: 0.000; 0.010


Specialist: reversion surgical -> medical (5yr): 0.243; 0.379


RRR for Barrett's in GORD: unhealed -v- healed: 22.90; 1.20


% specialist management surgical (after failure of 2 x healing Rx): 100%; 0%


Utility decrement for Barrett's oesophagus: 0.20; 0.00


Frequency of Barrett's surveillance (yrs): 1; 3


Utility: asymptomatic oesophagitis: 0.80; 0.60


Utility: symptomatic oesophagitis: 0.50; 0.72


Utility decrement for specialist care states: 0.00; 0.10


Prob of healing @ 8wk with Esomeprazole - 40: 0.960; 0.226


Prob of healing @ 8wk with Rabeprazole - 20: 0.093; 0.996


Incremental NMB @ £20K/QALY


Inc. NMB = £0


Base case
 


Figure 2: One-way sensitivity analysis of healing treatments for severe erosive reflux oesophagitis 
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The two variables at the top of the tornado diagram are the probability of healing with 
rabeprazole (20mg) and esomeprazole (40mg).  This demonstrates that our uncertainty in 
the estimates of healing effectiveness are what is driving our uncertainty in our estimates of 


cost-effectiveness. 


The only other variable to have a significant influence on the cost-effectiveness is the 
estimate of the impact being managed in a specialist care setting has on patient quality of 
life.  This highlights the importance of this variable in a model with the aim of guiding a 


decision on the optimum treatments for patients within a primary care setting.  If the value of 
the utility decrement is set to zero then the treatments with the lowest probability of healing 
the oesophagitis, have the highest probability of being the most cost-effective options. 
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Figure 3: One-way sensitivity analysis of maintenance treatments for severe erosive reflux oesophagitis
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As with the model for healing of oesophagitis, the uncertainty in the clinical effectiveness of 
the PPI maintenance therapies is the driver of our uncertainty in the treatment that is likely to 
be the most cost-effective. 


H.3.3.7 Probabilistic sensitivity analyses 


We configured the models to perform probabilistic sensitivity analysis to quantify uncertainty 
in the true values of input parameters. 


Probability distributions were estimated for all input variables with the exception of the direct 
(drug) costs of the PPIs.  Distribution parameters were sourced from the study in which the 
value was obtained, where possible, or were estimated based on the usual properties of data 
of that type. 


The distribution for each of the parameters used within the probabilistic sensitivity analysis is 
driven by the variable type and the availability of reported information. Beta distributions are 
used for variables denoting a probability, as bounded between 0 and 1, where data are 


reported to estimate the standard error, otherwise a triangular distribution is estimated.  A 
beta distribution is also estimated for the utility values, which also traditionally confined to 
values between 0 and 1.   


The proportion of patients using each element of resource use is also estimated to follow a 
beta distribution.  The variables which denote a number of events, are estimated to follow a 
normal distribution.  Triangular distributions are estimated where the GDG have generated a 
range of values to be tested in sensitivity analysis.    


H.3.3.8 Scenario analyses 


Of all the possible scenarios that the model is capable of providing estimates, we ran the 
64,000 most plausible, to check that there were no unexpected interactions.  No such 


anomalous results appeared to be present therefore the results presented are for scenarios 
in which a single healing treatment and maintenance treatment is selected and reused in 


sequential treatment phases. 


In addition to the treatment-related scenarios, three additional scenarios are examined: 


 No relapse after 5 years 


o In the base case modelled the probability of relapse whilst on 
maintenance therapy is the same in each cycle.  If after five years the 
oesophagitis remains healed, we assume, in this scenario, that this will 
continue to be the case indefinitely, therefore no further relapses will 


occur.     


 % in initial cohort with BO 


o In the base case none of the cohort have oesophagitis at the start of 
the period modelled, to reflect the population in which the clinical 
evidence has been based.  In this scenario we include a proportion of 


individuals with BO to explore how this may impact upon the cost-
effectiveness of PPI treatment.   


 Symptoms are correlated with oesophagitis 


o In the base case the likelihood of having symptoms does not depend 
on the presence of oesophagitis.  We test this assumption using 
evidence from a study in a population with all oesophagitis severity 
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levels (Bate & Richardson 1993) and assume the same relationship is 
apparent in patients with severe disease. 


H.3.4 Original cost–utility model – healing results 


H.3.4.1 Clinical outcomes from the model – healing 


H.3.4.2 Base-case cost–utility result 


Healing treatment duration 


In order to demonstrate whether 4 weeks or 8 weeks of healing treatment is the most likely to 


be cost-effective, each PPI treatment is presented with comparative analysis of treatment for 
both treatment periods.   


Figure 4 shows the results of each of the pairwise analyses on the cost-effectiveness plane.  
4-week treatment is dominated in each case by treatment for 8 weeks therefore the 


treatment scenarios modelled in the remainder of the results contain healing regimens of 8 
weeks duration in every case. 


 


Strategy 


Progress to Drug costs 


Specialist Barrett’s 
Adenocarci


noma Healing Maintenance 


Rabe20(8wk)->Lanso30 30.58% 0.75% £14.00 £238.26 £1792.11 


Rabe50 (ER)(8wk)-


>Lanso30 


30.12% 0.74% £38.46 £225.86 £1971.10 


Esome40(8wk)->Lanso30 29.91% 0.73% £26.62 £220.23 £2051.67 


Panto40(8wk)->Lanso30 29.84% 0.73% £5.45 £218.37 £2078.24 


Panto20(8wk)->Lanso30 29.32% 0.71% £4.24 £203.74 £2286.06 


Esome20(8wk)->Lanso30 29.02% 0.70% £21.30 £194.88 £2411.04 


Lanso30(8wk)->Lanso30 28.86% 0.70% £6.09 £190.28 £2475.49 


Ome20(8wk)->Lanso30 28.51% 0.69% £4.69 £179.63 £2624.40 


Panto10(8wk)->Lanso30 26.47% 0.62% £4.58 £113.83 £3528.32 


Placebo(8wk)->Lanso30 23.81% 0.52% £0.00 £16.86 £4825.50 
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(1) Panto40(8wk)->Lanso30 (2) Panto40(4wk)->Lanso30


(1) Rabe20(8wk)->Lanso30 (2) Rabe20(4wk)->Lanso30


(1) Rabe50 (ER)(8wk)->Lanso30
(2) Rabe50 (ER)(4wk)-


>Lanso30
(1) Lanso30(8wk)->Lanso30 (2) Lanso30(4wk)->Lanso30


(1) Ome20(8wk)->Lanso30 (2) Ome20(4wk)->Lanso30


(1) Panto10(8wk)->Lanso30 (2) Panto10(4wk)->Lanso30


(1) Panto20(8wk)->Lanso30 (2) Panto20(4wk)->Lanso30


(1) Esome20(8wk)->Lanso30 (2) Esome20(4wk)->Lanso30


(1) Esome40(8wk)->Lanso30 (2) Esome40(4wk)->Lanso30
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Figure 4: Pairwise comparisons of PPIs for healing with treatment lengths of 4 & 8 weeks
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PPIs for healing 


The analysis for healing of oesophagitis includes each PPI healing treatment option available 
within the clinical evidence base with a common maintenance treatment to enable a fair 


comparison to be made. 
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Figure 5: Healing: incremental cost–utility results - Base-case deterministic analysis (RE) 


(1) Panto40(8wk)->Lanso30 (2) Esome20(8wk)->Lanso30 (3) Esome40(8wk)->Lanso30


(4) Lanso30(8wk)->Lanso30 (5) Ome20(8wk)->Lanso30 (6) Panto10(8wk)->Lanso30


(7) Panto20(8wk)->Lanso30 (8) Placebo(8wk)->Lanso30 (9) Rabe20(8wk)->Lanso30


(10) Rabe50 (ER)(8wk)->Lanso30
 


The figure above shows that where the costs of treatment are similar, the estimates of cost-
effectiveness are driven almost entirely by the estimates of healing. 


Fenwick et al (2001) propose that when the distribution of incremental net benefit is positively 
skewed, which is likely to be the case here as there is substantial uncertainty in the 
estimates of healing, the cost-effectiveness of treatment options should be represented by a 


cost-effectiveness acceptability frontier.  It allows a quantification of the variation in value for 
each of the model iterations.  If for example those iterations where a given treatment is the 
most cost-effective it is so by a large amount, we are less concerned with how often the 


treatment is the most cost-effective but, on balance,  which treatment provides the best value 
at any given threshold. We present the results of  this analysis based on this approach.   


The cost effectiveness acceptability frontier is generated from the mean results of the PSA 
as shown in Figure 6. 
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Table 6: Incremental cost–utility results - Based on means of probabilistic analysis (RE) 


Name 


Absolute Incremental 
Absolute Net 
Monetary Benefit 


Costs QALYs Costs 


 


ICER £20K/QALY 


Rabe50ER(8wk)Lanso30 £5639 12.184    £238,047 


Panto40(8wk)Lanso30 £5668 12.180 £29 -0.004 dominated £237,940 


Esome40(8wk)Lanso30 £5692 12.180 £53 -0.005 dominated £237,899 


Rabe20(8wk)Lanso30 £5752 12.172 £113 -0.012 dominated £237,691 


Panto20(8wk)Lanso30 £5950 12.160 £310 -0.024 dominated £237,247 


Esome20(8wk)Lanso30 £6045 12.153 £406 -0.032 dominated £237,005 


Lanso30(8wk)Lanso30 £6090 12.149 £451 -0.036 dominated £236,885 


Ome20(8wk)Lanso30 £6226 12.139 £586 -0.045 dominated £236,553 


Panto10(8wk)Lanso30 £7180 12.065 £1541 -0.119 dominated £234,123 


Placebo(8wk)Lanso30 £8842 11.929 £3203 -0.256 dominated £229,728 


 


Figure 6: Healing: cost–utility results – PSA (RE) Cost-effectiveness acceptability frontier 
(CEAF) 


The treatment that is the most likely to be cost-effective when the uncertainty in the 
effectiveness estimates is taken into account is Rabeprazole 50mg. 


PPIs for maintenance 


H.3.4.3 Clinical outcomes from the model 


Strategy 


Progress to Drug costs 


Specialist Barrett’s Adenocarcinoma Healing Maintenance 


Rabe20(8wk)Lanso30 27.09% 0.64% £13.35 £262.54 £1364.86 


Rabe20(8wk)Panto40 29.05% 0.70% £13.74 £228.95 £1603.67 


Rabe20(8wk)Panto20 30.42% 0.75% £14.02 £166.86 £1810.55 
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Strategy 


Progress to Drug costs 


Specialist Barrett’s Adenocarcinoma Healing Maintenance 


Rabe20(8wk)Lanso15 30.43% 0.75% £14.03 £173.51 £1812.55 


Rabe20(8wk)Esome20 27.75% 0.66% £13.48 £906.66 £1439.72 


Rabe20(8wk)Placebo 32.74% 0.85% £14.58 – £2316.24 
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Figure 7: Maintenance: incremental c–u results - Base-case deterministic analysis (RE) 


 


As there is more variation in the maintenance costs of the individual treatments due to a 
greater proportional contribution to overall treatment costs, the clinical effectiveness is no 
longer the overriding factor of influence over the estimates of cost- effectiveness. 


Table 7:  Maintenance: incremental c–u results - Based on means of probabilistic analysis (RE) 


Name 


Absolute Incremental 
Absolute 
Net Monetary Benefit 


Costs QALYs Costs 


 


ICER £20K/QALY 


Rabe20(8wk)Lanso30 £5580 12.159    £237,609 


Rabe20(8wk)Panto40 £5612 12.157 £32 -0.003 dominated £237,522 


Rabe20(8wk)Panto20 £5718 12.139 £138 -0.020 dominated £237,065 


Rabe20(8wk)Lanso15 £5836 12.128 £256 -0.032 dominated £236,717 


Rabe20(8wk)Esome20 £6232 12.155 £652 -0.005 dominated £236,865 


Rabe20(8wk)Placebo £6241 12.066 £661 -0.093 dominated £235,082 
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Figure 8: Maintenance: c–u results – PSA (RE)- Cost-effectiveness acceptability frontier (CEAF) 


The maintenance treatment which has the highest probability of being cost-effective is 
Lansoprazole 30mg.  This does not change when the uncertainty in the estimates is taken 
into consideration.







Dyspepsia and gastro-oesophageal reflux disease 
Full Health Economics Report 
 


National Institute for Health and Care Excellence 2014. 
 32 


H.3.5 Discussion – Scenario analyses 


• No relapse after 5 years  


This scenario has the largest impact upon the maintenance element of treatment 
however its impact on the results as a whole is minimal.  The gaps between the 
estimates of cost-effectiveness for maintenance treatments very slightly increased 


however the conclusions are not changes as a result. 


• % in initial cohort with BO  


This scenario does not make a material difference to the results but impacts a little on 
the healing element of the model.  The costs for each treatment increase and the 


QALYs decrease but the incremental differences between treatment options remain 
similar.  The conclusions of the treatments that are the most likely to be cost-effective 
does not change as a result. 


• Symptoms correlated with healing of oesophagitis. 


When symptoms are directly correlated with the healing of oesophagitis there is a 
paradoxical incentive to fail treatment and be referred to management in secondary 
care.  This occurs as healing occurs more quickly along this pathway.  This may 
accurately represent clinical reality or the assumptions underpinning the effectiveness 


of oesophagitis healing once managed by a specialist may be too strong.  Either way, 
with an incentive to fail treatment the least effective PPI treatments become the most 


cost-effective therefore this scenario is not very useful when the aim is to make 
decisions on which PPI to use as treatment for oesophagitis. 


 


H.3.5.1 Principal findings 


The treatments which are the most likely to heal the oesophagitis and maintain the healing 
are also likely to be the most cost-effective treatments. This remains to be the case when the 
uncertainty in parameter estimates is taken into consideration through probabilistic sensitivity 


analysis. The cost of treatments do not play a significant role in the healing phase but 
influence the cost-effectiveness of treatments for the maintenance of oesophagitis healing.  
One-way sensitivity analysis demonstrates that the effectiveness of treatments drives the 


estimates of cost-effectiveness.  The conclusions were tested in a number of scenario 
analyses which, with the exception of the correlated symptom scenario, did not materially 


alter the results.   


H.3.5.2 Strengths of the analysis 


The model is based on a synthesis of all the available published effectiveness evidence for 


treatments options, in patients with severe erosive disease.  The network-meta analytical 
approach enabled a series of effectiveness estimates to be modelled, along with the 
uncertainty in those estimates.   


As the first cost-utility analysis in this population, the model demonstrates the quality of life 
and cost implications of treating this patient group. 


The model has face-validity through the iterative involvement of the GDG in the 
conceptualisation, parameterisation and validation of the model. 


The design of the model and how it represents the clinical pathway considered by the review 
question was presented to, and discussed with, the rest of the guideline development team 
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and the other health economists within the department, with amendments made based on 
their evaluation. 


The functionality of the model was tested by a health economist within the team who had not 


been involved in its development.  Validation checks involve both consideration of the model 
specification and its mechanics, including assessing formulae for accuracy and varying 
model inputs to check observed effects match expectations. 


The model structure allowed thousands of sequencing scenarios of treatments to be tested. 
Such flexibility enabled the most plausible treatment options to be explored and tested for 
any anomalies, and a range of scenarios to be presented to the GDG. 


H.3.5.3 Weaknesses of the analysis 


The treatment options available are limited to those in which there was evidence of clinical 
effectiveness in the severe reflux oesophagitis population.  


The effectiveness evidence is based on two network meta -analyses that are judged to be 


weak in quality, therefore although uncertainty is taken into consideration through the 
sensitivity analysis conducted as part of the modelling, it is still reliant on the evidence on 
interrelationships between PPI treatments generated by the network. 


In order to represent clinical treatment, the structure of the model is based upon treatments 
being trialled in sequences according to successful healing. The evidence base for this 
review question does not contain estimates of effectiveness for sequences of treatments and 
therefore we reuse the same probability of effectiveness for each drug, regardless of whether 


it is being used as a first-line or second-line therapy. 


Estimates of the health related quality of life for patients with severe erosive reflux disease 
specifically could not be obtained, leading to considerable uncertainty in our representation 


of utility in this patient group.  The results of the one way sensitivity analysis however 
demonstrate that the model is not sensitive to variation in the utility estimates within the 
model therefore providing we are confident that the true utility value of this patient group 


plausibly lies within the ranges specified within the sensitivity analysis, then we can have 
some confidence in the cost-effectiveness estimates produced. 


A lack of evidence resulted in a failure to appropriately represent the relationship between 
healing and symptoms and thus produced unhelpful results.   


The utility decrement allocated to patients whose disease is being managed in the secondary 
care setting is also a source of uncertainty as it is an estimate.  The GDG agreed with its 
inclusion both as a theoretical concept, and the value estimated however one-way sensitivity 


for the healing phase demonstrated that it had a significant influence on the cost-
effectiveness estimates. 


A number of parameter values were estimated based on the insight of the GDG.  The 
uncertainty around the estimates is tested in probabilistic sensitivity analysis.  The ability to 


estimate these parameters and to represent the clinical pathway adds to the face validity of 
the model.  Although the values are limited as simply estimates, the results of the one-way 
sensitivity analysis show that they do not have a significant influence on the estimates of 


cost-effectiveness. 


H.3.5.4 Conclusions 


Uncertainty in the estimates of clinical effectiveness manifests itself into uncertainty in the 
estimates of cost-effectiveness.  Increased accuracy in the effectiveness evidence would 
translate to more confidence in the estimates of cost-effectiveness. 
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H.5 RQ5 Economic Model 


H.6 General 


The approach to providing health economic evidence to support decision making around a 
clinical review question begins with a systematic search of the literature. The aim of this is to 


source any published economic evaluations of relevance to the topic of interest. At this stage 
it may become apparent that evidence exists in the literature which exactly meets the review 
question criteria and therefore there is no need for original economic analysis. If this proves 


not to be the case it may be decided that economic modelling can generate some useful 
analysis. The aim is to produce a cost–utility analysis in order to weigh up the benefits and 
harms of comparable interventions. The extent to which this is possible will be driven by the 


availability of evidence upon which to parameterise the clinical pathway and disease natural 
history.  


H.7 Eradication of H pylori (RQ5) 


H.7.1 Decision problem 


Table 8: Research questions 


RQ5 (i) In patients with symptoms of dyspepsia who are positive for H pylori, which 
eradication regimens are the most clinically effective in the eradication of H pylori? 


RQ5 (ii) What H pylori eradication regimens should be offered as second-line (or third-line) 
treatments when first-line treatments fail? 


Table 9: PICO 


Population Patients with confirmed H pylori infection. 


Intervention First and second-line H pylori eradication treatment regimens. 


Comparator Alternative H pylori eradication regimens. 


Outcomes A cost–utility analysis was constructed based on the quality of life (in quality adjusted 


life years[QALYs]) and costs of symptomatic and healed peptic ulcer disease. 



http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-2036

http://onlinelibrary.wiley.com/doi/10.1111/apt.2006.24.issue-2/issuetoc
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H.7.2 Systematic review of published cost–utility analyses 


H.7.2.1 Methods 


Inclusion and exclusion criteria 


The economic literature review aimed to identify economic evaluations in the form of cost–
utility analyses exploring the costs and effects of different eradication regimens in people 
with confirmed H pylori infection. 


Although studies comparing eradication and placebo were eligible to form part of the clinical 


evidence base, in order to inform the full network of eradication effectiveness evidence, we 
excluded such comparisons within an economic evaluation from this review. Guideline 
recommendations in support of H pylori eradication in patients testing positively for the 


infection are not in question; therefore, economic analysis concerning the effectiveness of a 
test and treat approach is outside of the scope of the decision problem we are considering 
here. 


Search strategy 


The search strategy was based on that used to identify clinical evidence for this question, 
with the RCT filter removed and a standard economic filter applied (see appendix C).  


Quality appraisal 


Studies that met the eligibility criteria were assessed using the quality appraisal criteria as 
outlined in the Guidelines Manual (2012). 


H.7.2.2 Results 


Study identification 


The search returned 1076 studies; after title and abstract screening, we ordered the full texts 
of 24 studies. On perusal of the retrieved papers, no cost–utility analyses comparing 
eradication regimens for patients who have tested positive for H pylori could be included. 


Two studies, although outside the formal inclusion criteria, contained information of  indirect 
relevance to the question and were therefore presented to the GDG. 


Quality and results of indirectly relevant studies 


Details of the design, quality and results of the studies are tabulated in Table 10. 


The Mason et al. (2008) study only provided evidence on the cost effectiveness of H pylori 


eradication when compared with no eradication therapy, whereas the review question under 


consideration here is concerned with which eradication therapy should be offered as 
eradication treatment for H pylori. We excluded the study from formal consideration in the 


economic literature review on this basis. Nevertheless, we noted that the study provides 
support for the recommendation for routine eradication of H pylori, and gives an indication of 


the eradication rates that are likely to deliver good value for money (the regimen analysed 
was cost saving as long as probability of eradication was assumed to exceed 47%).  


Duggan et al. (1998) present a UK-based cost-effectiveness study with eradication rate as 
the unit of effectiveness. The incremental results presented within the study refer to the cost 
per extra 1% eradication rate. Such a measure of effectiveness is difficult to put into practical 


decision making as the impact of an improved eradication rate is not taken into 
consideration. In addition, the costs parameters in the model are outdated and therefore not 
reflective of current UK practice (especially with regard to the unit costs of proprietary 







Dyspepsia and gastro-oesophageal reflux disease 
Full Health Economics Report 
 


National Institute for Health and Care Excellence 2014. 
 37 


omeprazole and clarithromycin, which are now inexpensively available as generic 
medications). For these reasons, we did not formally include this study in the economic 
literature review. 
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Table 10: Economic evidence tables 


Study, 
Population, 
Comparators, 


Quality Data Sources 
Other 


Comments 


Incremental 


Conclusions Uncertainty Cost Effect ICER 


Mason et al. 
(2008) 


Patients with long-
term PPI use who 
tested positive for 


H pylori. 


H pylori 
eradication 
therapy vs 


placebo. 


Applicability: 
Partially applicable 
(a) 


Limitations Minor 
limitations 


(b) 


Effects: Within 
trial reported 


effectiveness. 


Costs: 
Resource use 
within trial with 
costs allocated 
from the BNF 
and NHS 
Reference 


costs. 


Utilities: EQ-5D 
of patients. 


 Incremental cost 
saving of £93 (95% 
CI: £33–153) after 
two years in the 


eradication group.  


N.B. cost estimates 
include the costs of 
testing as well as 
the cost of 


eradication therapy. 


0.089 (95%CI: 
−0.012 to 0.191) 


N.B. This effect-
change was not 
found to be 
statistically 
significantly different 
from the quality of 
life differences 
reported in the 


placebo group. 


H pylori eradication 
is an economically 


dominant strategy. 


H pylori 
eradication for 
long-term PPI 
users results in 
a reduction in 
the costs of 
healthcare and 
the severity of 
dyspeptic 


symptoms. 


H pylori 
prevalence 
would have to 
reach 12% 
before the cost 
savings 
associated with 
H pylori 
eradication in 
this patient 
group would be 


neutralised.  


Variation of 
each of the 
individual 
healthcare 
resource 
elements costs 
in turn did not 
impact the 


results. 


At an 
eradication 
rate of 47% 
there are no 
cost savings 
with H pylori 


eradication. 


Duggan et al. 
(1998) 


Patients with 
duodenal ulcer 


Effects: 
Published 


literature 


Costs: BNF 


Prescribed 
drug 
therapies 
and breath 


OAM: Base 


OCM:£9 


OAM+UBT+OCM: 
£35.18 


OAM: Base 


OCM:6% 


OAM+UBT+OCM: 
9% 


Incremental cost of 
obtaining a 1% 
improvement in 
eradication rate 


OCM without 
secondary 
eradication was 
most cost-


Results 
sensitive to the 
costs related to 
H pylori 
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Study, 
Population, 
Comparators, 


Quality Data Sources 
Other 
Comments 


Incremental 


Conclusions Uncertainty Cost Effect ICER 


disease, testing 
positively for H 


pylori.  


Omeprazole, 
amoxicillin & 
metronidazole 
(OAM) vs 
omeprazole, 
clarithromycin & 
metronidazole 


(OCM). 


Four strategies 
modelled. OAM, 
OCM, & 
eradication 
regimens in 
sequence with a 
breath test for H 
pylori following 
first-line 
eradication 


therapy. 


Applicability: 
Partially applicable 
(c) 


Limitations: 
Potentially serious 


limitations 
(d) 


Utilities: N/A tests were 
the only 
costs 
included 
within the 


model. 


OCM+UBT+OAM: 
£42.43 


 


OCM+UBT+OAM: 
12% 


 


reported. N.B 
strategy 4 used as 


base-case. 


 


OCM+UBT+OAM: 
Base 


OAM:£363.58 


OCM:£589.59 


OAM+UBT+OCM: 
£326.57 


 


 


effective 


strategy. 
relapse. 


(a) Placebo as comparator rather than alternative eradication regimens 
(b) Outcomes evaluated at one year and costs at two years.  Sensitivity analysis not conducted on outcomes 
(c) Cost per 1% increase in eradication rate as outcome measure. 
(d) Unit costs of eradication regimens are outdated 
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H.7.2.3 Discussion 


The evidence obtained from published economic evaluations was not sufficient to provide 
guidance to answer the review question. 


H.7.3 Original cost–utility model – methods 


The GDG did not consider the choice of H pylori eradication strategies a high priority for 


comprehensive original health economic analysis. However, the group agreed that a 
simplified cost–utility model could be useful to aid decision-making.  


H.7.3.1 Overview of the model 


Modelled population(s) and intervention(s) 


Table 11: Economic Model PICO 


Population Patients with peptic ulcer disease with confirmed H pylori infection, subdivided into 


a) people with gastric ulcer and 


b) people with duodenal ulcer. 


Intervention First- and second-line H pylori eradication treatment regimens 


Comparator Alternative H pylori eradication regimens 


Outcomes Cost–utility analysis estimating the quality of life (in quality-adjusted life-
years[QALYs]) and costs of symptomatic and healed peptic ulcer disease 


Due to a lack of suitable parameters to inform the model, the non-ulcerative dyspeptic patient 
population is not addressed in the model. The clinical evidence to inform the comparisons of 
eradication regimens conforms to the population as defined in the decision problem, and 


incorporates information on effectiveness from a variety of populations comprising people 
with dyspepsia symptoms who have tested positive for H pylori. This results in the probability 


of eradication being independent of the underlying cause of the dyspepsia symptoms. All 


other parameters within the model are specific to the ulcerative population addressed.  


The model uses a patient perspective for outcomes and an NHS perspective for costs, in line 
with the Guidelines Manual (2012). 


Model structure 


We built a Markov model with monthly cycles and a 1-year time horizon. The model was 
designed as a simplified representation of the pathway of treatment for people who test 
positive for H pylori infection as outlined in Chapter 4.5. 


The Markov structure allows costs and utilities to be accrued for each month spent in a 
series of health states. There are 4 underlying health states in the model, representing all 
possible combinations of 2 binary characteristics: presence or absence of H pylori infection 


and presence or absence of peptic ulcer. These states are replicated twice in order to 
provide ‘memory’ of previous history. Figure 9 provides a schematic depiction of the model 
structure.
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Figure 9: Structure of original cost–utility model 
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The first line eradication element of the model is depicted in the top section of Figure 9. All 
patients are H pylori positive initially. Their chance of having their infection eradicated is 


determined by the first-line eradication effectiveness evidence. Patients then cycle around the 
first-line Markov model for two months before they are retested to identify their H pylori infection 


status. Both of the extended sections of the model are replicas of the first-line model in their 
transition probabilities. Patients who are H pylori positive on retest will be allocated second-line 


eradication therapy. The second-line eradication evidence is then used to determine the H pylori 


status of the patients who then continue to cycle around the Markov model. The patients who 
are not infected with H pylori on retest continue to cycle around the Markov model in the same 


way as in the first two months modelled. Any subsequent H pylori infection which occurs post-


retest will not be picked up or treated within this model. 


The model assumes that the accuracy of the diagnostic tests is 100%. This is a limitation of the 
model as in reality there may be some false positive and false negative test results which drive 


inappropriate treatment.  


The GDG agreed that a 1-year time horizon would be a sufficient period to produce results 
suitable for decision making, as it extends beyond the period of treatment, even when multiple 


attempts at eradication are required, and there are no mortality risks directly associated with 
treatment or other long-term direct consequences. Restricting analysis to 1 year may, however, 
underestimate the longer-term benefit of H pylori eradication, as persistence or recurrence of 


ulcers may extend beyond this timeframe. The analysis does not discount benefits and costs 
owing to the 1-year time horizon. 


All patients in the model receive a retest for H pylori following first-line eradication. The model 


enables the proportion of patients who undergo endoscopy prior to second-line therapy to be 


varied in the duodenal ulcer cohort. As recommended in this guideline (see Chapter 5), all 
patients with a gastric ulcer receive endoscopy following initial eradication therapy to assess the 


healing status of the ulcer.  


Key assumptions 


There are a number of assumptions built into the economic model which need to be considered 


when analysing the results generated. These are summarised in Table 12. 


Table 12: Key assumptions of original cost–utility model 


 The probability of eradication is independent of cause of dyspepsia; therefore, it is assumed that 
eradication rates do not differ between subgroups of patients with dyspepsia. 


 The utility values in the model are determined by the presence or absence of ulcers alone; 
therefore only peptic ulcer disease patients are included within the model.  
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 Because there was insufficient clinical evidence to demonstrate differential adverse event profiles 


for the regimens, the model assumes equivalent safety profiles. 


 All patients with an ulcer are assumed to be symptomatic. Although, in the general population, 
people with H pylori-positive ulcer disease may not be symptomatic, all patients in the modelled 
group have dyspeptic symptoms and have been investigated to confirm the presence of H pylori 


infection.  


 One-third of patients who have their ulcer healed remain symptomatic in the model (Ford et al., 
2004). Apart from the cost of eradication therapy, asymptomatic patients in any period modelled 


do not incur any healthcare costs. 


 Ulcer healing rates are directly related to H pylori status. This will not be an accurate assumption if 
any pharmacological therapies with identical eradication rates have different ulcer healing 


efficacy. 


 Aside from ulcer healing, the model does not take into account any symptomatic relief brought 
about by the eradication regimens. 


 Insufficient evidence was found in the clinical review to attribute adherence to the eradication 
regimens. 


 In generating the estimates of effectiveness, the evidence from multiple studies using multiple 
combinations of drug therapies and variable doses and treatment durations were amalgamated at 
a class level. We used the class-level estimates within the model. The costs of each drug regimen 
were also calculated in a similar way. The costs of each drug in each treatment regimen to the 
NHS were calculated by allocating sufficient packs of drugs to the regimen. In the case of doses 
which are not available in the UK we estimated the use of multiple packs to equate to the study 
dosage. Class-level drug calculations in this way may generate variability in the costs of drug 
regimens which is driven by the dose and duration of the treatments in the studies used to 
generate the estimate, rather than reflect true prescribing cost differences. However, it is critical 
that the model reflects the costs that would be incurred to achieve the level of efficacy observed in 


the trials. 


 Drug wastage was accounted for in cases where the pack size available to purchase in England 
exceeded the total prescribed dose of that drug.  


H.7.3.2 Parameters – general approach 


Identifying sources of parameters 


With the exception of eradication rates, which were drawn from the systematic review 
conducted for this research question (see below), we identified parameters through informal 
searches that aimed to satisfy the principle of ‘saturation’ (that is, to ‘identify the breadth of 


information needs relevant to a model and sufficient information such that further efforts to 
identify more information would add nothing to the analysis’ [Kaltenthaler et al., 2011]). We 
conducted searches in a variety of general databases, including Medline (via PubMed), the 


Cochrane Database of Systematic Reviews and GoogleScholar. 


We asked the GDG to identify papers of relevance. We reviewed the sources of parameters 
used in the published CUAs identified in our systematic review (see H.7.2, above); during the 


review, we also retrieved articles that did not meet the formal inclusion criteria, but appeared 
to be promising sources of evidence for our model. We studied the reference lists of articles 
retrieved through any of these approaches to identify any further publications of interest. 


In cases where there was paucity of published literature for values essential to parameterise 
key aspects of the model, data were obtained from unpublished sources; further details are 
provided below. 


Selecting parameters 


Our overriding selection criteria were as follows: 
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 The selected studies should report outcomes that correspond as closely as possible to the 


health states and events simulated in the model. 


 The selected studies should report a population that closely matches the UK population 


(ideally, they should be drawn from the UK population). 


 All other things being equal, more powerful studies (based on sample size and/or number 


of events) were preferred. 


 Where there was no reason to discriminate between multiple possible sources for a given 


parameter, we gave consideration to quantitative synthesis (meta-analysis), to provide a 
single summary estimate. 


H.7.3.3 Parameters – cohort parameters and natural history 


Natural history 


Ulcer healing 


We drew ulcer healing rates from a meta-analysis of trials looking at eradication treatment for 
patients with H pylori-associated peptic ulcers (Leodolter et al. 2001). The authors measure 


ulcer remission 12 months after eradication therapy. The results are presented in two groups 
– patients in whom H pylori eradication was successful and those with an unsuccessful 


eradication attempt 


Ulcer recurrence 


Ebell et al. (1997) produced an economic model considering the management of patients 
presenting to their GP with symptoms of dyspepsia. The authors sourced transition 
probabilities from a literature search, generating point estimates from weighted averages that 


took into account the study population and methodological quality. We used these data to 
provide our estimate of the annual probability of ulcer recurrence according to H pylori status. 


HP reinfection 


An HTA was conducted in 2003 (Roderick et al. 2003) to assess the cost effectiveness of a 
population screening programme for H pylori. A discrete-event simulation model was built 


which uses a base case reinfection value of 0% per year following successful H pylori 


eradication and 0.3% as part of the sensitivity analysis. This estimate was based, to some 
extent, on a study by Bell (1996) which looked at H pylori re-infection rates of patients treated 


with various eradication regimens. 


Ulcer healed symptomatic 


Ford et al. (2004) conducted a systematic review and economic analysis to assess the role of 
eradication therapy for patients with H pylori and peptic ulcer disease. They use an estimate 


for the proportion of patients who remain symptomatic after their ulcer has healed of 33%, 
which is generated from a review of 6 observational studies. 


Table 13: Natural history parameters 


Parameter Description 


Value (95%CI) 


Source Gastric ulcer Duodenal ulcer 


Reinfection 
H pylori reinfection rate per 
year (independent of ulcer 


status) 
0.3% 


Roderick et 
al. (2003) 


  


Recurrence 
(HP+) 


Annual probability of an ulcer 
recurring in patients with H 


pylori infection. 
25% 30% 


Ebell et al. 
(1997) 


Recurrence Annual probability of an ulcer 5% 8% Ebell et al. 
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Parameter Description 


Value (95%CI) 


Source Gastric ulcer Duodenal ulcer 


(HP−) recurring in patients without H 


pylori infection. 
(1997) 


Healing (HP+) 


Proportion of patients with a 
healed ulcer 12 months after 
unsuccessful eradication 


therapy. 


60.9% 
(51.9%, 69.8%) 


57.5% 
(50.1%, 64.8%) 


Leodolter et 
al. (2001) 


Healing (HP−) 
Proportion of patients with a 
healed ulcer 12 months after 


successful eradication therapy. 


97.1% 
(95.1%, 99.1%) 


98.0% 
(96.9%, 99.0%) 


Leodolter et 
al. (2001) 


Ulcer healed 
symptomatic 


Proportion of patients who 
remain symptomatic despite 


ulcer healing. 
33% (25%, 43%) 


Ford et al. 
(2004) 


(a)
 <Insert Note here> 


Mortality 


Because the model was limited to a 1-year time horizon, and we did not assume any 
treatment-related mortality, it was not necessary to include mortality in the model: all 
simulated patients are assumed to survive for 1 year following treatment. 


H.7.3.4 Parameters – treatment effects 


We drew eradication rates for each of the treatment regimens from the clinical evidence 
review (Section 4.4.3). The network meta analysis produces estimates of each eradication 
regimen relative to the other regimens through combining both direct and indirect evidence of 


comparative effectiveness.  In order to incorporate effectiveness evidence into the economic 
model we need an absolute estimate of effectiveness for each of the treatment options 
available.   


An eradication regimen is chosen for which the estimates of effectiveness are meta-analysed 
to produce a baseline effectiveness value, with the uncertainty represented in confidence 
intervals.  The relative effectiveness estimates from the network meta analysis can then be 


applied to this baseline to produce an absolute eradication effectiveness estimate, for use 
within the economic model.   


The treatment regimens at the centre of each of the networks are chosen to produce the 
baseline effectiveness values, as these are the regimens with the most direct evidence for 


which we have more certainty, than estimates generated from indirect evidence.  The 
treatment used as the baseline in the first-line eradication evidence is AMO-MAC-PPI and 
BIS-NIT-PPI-TET is used to generate absolute estimates for the second-line eradication 


regimens.   


The probability of first-line eradication for each regimen is shown in Table 14: 


Table 14: 1
st


-line eradication parameters 


Regimen 
Probability of eradication 
(95% CrI) 


Bismuth-Nitroimidazoles-PPIs-Tetracyclines 0.808 (0.601, 0.931) 


Macrolides-Penicillins-PPIs 0.796 (0.725, 0.852) 


Penicillins-PPIs-Quinolones 0.792 (0.391, 0.980) 


Bismuth-Macrolides-Nitroimidazoles 0.780 (0.364, 0.972) 


Nitroimidazoles-Penicillins-PPIs 0.762 (0.521, 0.913) 


Macrolides-Nitroimidazoles-PPIs 0.725 (0.467, 0.894) 
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Regimen 
Probability of eradication 
(95% CrI) 


Bismuth-H2RAs-Nitroimidazoles-Tetracyclines 0.717 (0.337, 0.932) 


H2RAs-Nitroimidazoles-Penicillins 0.709 (0.239, 0.958) 


Bismuth-H2RAs-Macrolides 0.667 (0.277, 0.937) 


Bismuth-Nitroimidazoles-Tetracyclines 0.657 (0.316, 0.889) 


Macrolides-PPIs 0.524 (0.232, 0.813) 


Penicillins-PPIs 0.521 (0.247, 0.793) 


PPIs 0.007 (0.000, 0.032) 


As discussed in Section 4.4.3, it is immediately obvious that PPI monotherapy has by far the 
lowest rate of effectiveness. The effectiveness of the dual therapies in eradicating H pylori is 


lower than that of the triple or quadruple therapies. As the effectiveness rates are pooled 
from the network meta-analysis of clinical evidence which includes regimens of different 


drugs within the same class, variable doses, and treatment durations, there is some 
uncertainty surrounding the effectiveness of each of the regimens as displayed in the 
credible intervals. 


The evidence review of the effectiveness of second-line therapy was based on the premise 
that the patients remained infected following first-line treatment with MAC-PEN-PPI .  


Table 15: 2nd-line eradication parameters 


Regimen 
Probability of eradication 
(95% CrI) 


Nitroimidazoles-Penicillins-PPIs 0.939 (0.741, 0.996) 


Macrolides-Nitroimidazoles-Penicillins-PPIs 0.935 (0.609, 0.999) 


Nitroimidazoles-PPIs-Quinolones 0.853 (0.483, 0.986)  


Penicillins-PPIs-Quinolones 0.810 (0.546, 0.952) 


Bismuth-H2RAs-Nitroimidazoles-Tetracyclines 0.809 (0.445, 0.962) 


Bismuth-Nitroimidazoles-PPIs-Tetracyclines 0.766 (0.593, 0.888) 


Penicillins-PPIs-Tetracyclines 0.760 (0.245, 0.981) 


Bismuth-PPIs-Quinolones-Tetracyclines 0.727 (0.255, 0.969) 


Macrolides-Nitroimidazoles-PPIs-Tetracyclines 0.708 (0.234, 0.966) 


Bismuth-Penicillins-PPIs-Tetracyclines 0.559 (0.127, 0.927) 


Bismuth-H2RAs-Macrolides-Penicillins 0.538 (0.052, 0.949) 


Bismuth-Macrolides-Nitroimidazoles-PPIs 0.483 (0.088, 0.903) 


Bismuth-Nitroimidazoles-Penicillins-PPIs 0.376 (0.025, 0.917) 


Bismuth-Penicillins+Clav-PPIs-Tetracyclines 0.279 (0.024, 0.771) 


The second-line sequencing model contains some new parameters which are detailed in 
Table 16 below: 


Table 16: 2nd-line sequencing model additional parameters 


  Value (95%CI) 


Source Parameter Description Gastric ulcer Duodenal ulcer 


Repeat HP test Probability (per 
cycle) of 
undergoing 


repeat HP test 


Ulcer & Non-
ulcer: 100% 


Ulcer: 90% 


Non-ulcer: 33% 


Estimate 


Endoscopy Proportion 
receiving 


100% 0 Estimate based 
on CG17 and 
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  Value (95%CI) 


Source Parameter Description Gastric ulcer Duodenal ulcer 


endoscopy at 


retest 


explored in 
sensitivity 


analysis 


Breath test Proportion 
receiving HP 
breath-test at 


retest 


100% 100% Assumption 
tested in 
sensitivity 


analysis 


H.7.3.5 Parameters – costs 


We explored 2 different scenarios to estimate the resource use and costs of patients who 
have had their infection successfully eradicated and those who remain H pylori positive. Both 


scenarios maintain an NHS and PSS perspective and exclude any privately borne costs such 
as over-the-counter symptomatic relief. The costs of the eradication regimens themselves 


are common to both approaches. 


Drug costs 


The eradication regimens described in the studies from which we drew effectiveness 
estimates were analysed in detail in order to be able to allocate a cost, relevant to the NHS, 
to each of the regimens. We took the unit costs of each drug from the April 2013 PPA tariff 
and MIMs prices where the PPA tariff indicated a category ‘M’ drug, as pharmacies are 


reimbursed for the provision of drugs in this category. In the majority of the drugs considered 
in this analysis, the MIMs price was lower than the price reported in the tariff; however, there 


were some exceptions (ranitidine and tetracycline) for which we used the higher MIMs price 
in the calculations for consistency. 


The cost of the dosage prescribed in each study was constructed from formulations currently 
available in the UK, using combinations of doses where the exact dose in the study is not 


available.  


The duration of each regimen was followed within the costing exercise; however, in each 
case the cost of a full pack (usually 28 tablets) was attributed to the cost of treatment, 
although eradication regimens often required fewer tablets to reach the prescribed dose. This 


enables a more accurate reflection of the cost to the NHS where it is not possible to 
prescribe a smaller dose in practice. In the case where the total number of tablets required to 


complete the dose exceeded the standard pack size, we calculated the cost of multiple packs 
until the dose was reached. 


Having estimated the cost of each study-specific regimen in the evidence-base, we 
calculated a weighted average within each class-specific regimen to provide our final 


estimate of the cost (that is, the total cost of each of the individual drug regimens contained 
within the broader class-specific regimen was summed and divided by the total number of 
patients who received that regimen in the clinical evidence base). 


We excluded unlicensed drugs (furazolidone and nitazoxanide) from the cost-effectiveness 
estimates as a cost reflective of an NHS purchase price could not be obtained and they 
cannot be recommended as part of the guideline. 


Table 17 and Table 18 contain the estimated average cost for each regimen. We consider 
some regimens as both first- and second-line therapies. As the costs are averages based on 
the drug, dosage and treatment duration of the studies included to generate the estimates of 
effectiveness, the average cost may differ between first-line and second-line use. 
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Table 17: Drug regimen costs – 1
st


-line eradication 


Regimen Average cost 


Macrolides-Penicillins-PPIs £10.27 


Bismuth-H2RAs-Macrolides £12.43 


Bismuth-H2RAs-Nitroimidazoles-Tetracyclines £15.19 


Bismuth-Macrolides-Nitroimidazoles £13.79 


Bismuth-Nitroimidazoles-PPIs-Tetracyclines £18.95 


Bismuth-Nitroimidazoles-Tetracyclines £17.94 


H2RAs-Nitroimidazoles-Penicillins £53.68 


Macrolides-Nitroimidazoles-PPIs £7.47 


Macrolides-PPIs £14.85 


Nitroimidazoles-Penicillins-PPIs £8.40 


Penicillins-PPIs £4.78 


Penicillins-PPIs-Quinolones £51.23 


PPIs £5.10 


 


Table 18: Drug regimen costs - 2nd-line eradication 


Regimen Average cost 


Bismuth-H2RAs-Macrolides-Penicillins £17.82 


Bismuth-H2RAs-Nitroimidazoles-Tetracyclines £20.87 


Bismuth-Macrolides-Nitroimidazoles-PPIs £12.04 


Bismuth-Nitroimidazoles-Penicillins-PPIs £11.51 


Bismuth-Nitroimidazoles-PPIs-Tetracyclines £22.55 


Bismuth-Penicillins+Clav-PPIs-Tetracyclines £16.57 


Bismuth-Penicillins-PPIs-Tetracyclines £20.73 


Bismuth-PPIs-Quinolones-Tetracyclines £48.26 


Macrolides-Nitroimidazoles-Penicillins-PPIs £10.45 


Macrolides-Nitroimidazoles-PPIs-Tetracyclines £21.79 


Nitroimidazoles-Penicillins-PPIs £9.29 


Nitroimidazoles-PPIs-Quinolones £37.31 


Penicillins-PPIs-Quinolones £39.82 


Penicillins-PPIs-Tetracyclines £25.01 


Other costs 


We estimated resource use and costs following eradication therapy using 2 different 
approaches: 


 Microcosting of ulcer treatment pathways from CG17. 


o Provides: an estimate of cost per patient with an ulcer or symptoms post-ulcer healing. 


o Assumes: costs are dictated by patients' underlying ulcer status. 


o Includes: proton pump inhibitors for symptom control, GP consultations and referrals to 
secondary care. 


The first costing scenario was based upon the recommendations for treatment of patients 


with gastric and duodenal ulcers generated in the previous dyspepsia clinical guideline 
(CG17). The elements of resource use as detailed in the pathways presented in CG17 


were used to estimate the annual treatment costs of a patient with peptic ulcer disease. All 
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patients with an ulcer and those who remained symptomatic despite ulcer healing were 
assumed to have an additional GP consultation over the year as well as be prescribed a 
low dose of PPIs every month for a year (pantoprazole in this case as currently the 


cheapest) and be referred to a gastroenterology specialist in secondary care. This method 
provided an estimate of cost per patient with an ulcer or symptoms post ulcer healing.   


Table 19: Costs used in CG17 scenario 


Parameter Unit cost Notes Source 


Low dose PPIs (prn) £0.46 Pantoprazole, 
daily dose 
20mg, 28 


tablets 


NHS drug tariff. CG17 assumes 
prn drug use of 0.4 tablets per day 


on average. 


GP visit £43 One 
consultation 


per year 


Unit costs of health and social care 


Gastroenterology 
consultation 


£162.04 One 
consultation 


per year 


NHS Reference Costs 


Monthly cost – patient with 
an ulcer 


£17.54 Costs 
consists of 
resource use 
elements 
above and the 
probability of 
their use 
within each 


patient group. 


 


Monthly cost – patient with 


a healed ulcer 


£1.33 Costs 
consists of 
resource use 
elements 
above and the 
probability of 
their use 
within each 


patient group. 


 


The incremental difference in cost is small as the variation in resource use is only 
demonstrated in three facets. The resource use upon secondary care referral is for some 
patients likely to be much more than that of the initial consultation; however this is the only 


aspect of secondary care resource use estimated within this scenario. 


 


 Extrapolation from HELP-UP trial (Mason et al. 2008). 


o Provides: an estimate of cost per patient following successful eradication of H pylori or 


with persistent infection. 


o Assumes: costs are dictated by patients' underlying H pylori status. 


o Includes primary care consultations and prescriptions, secondary care admission and 
investigations. 


The average costs of each of the resource use contained within the paper were 


calculated. Resource use is based on being allocated to the eradication therapy or 
placebo arm and assumes all the difference in resource use is due to different eradication 


rates in the two arms of the trial. A cost per increase in eradication is then estimated. 
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Table 20: Unit costs used in Mason et al. scenario 


Parameter Unit cost Notes Source 


PPI standard dose £1.60 Pantoprazole, 40mg daily dose, 28 
tablets 


NHS drug tariff 


PPI low dose £1.14 Pantoprazole, 20mg daily dose, 28 
tablets 


NHS drug tariff 


Eradication therapy - Drug costs calculated per regimen NHS drug tariff 


C-UBT breath test £19.20  BNF 


GP visit £43  Unit costs of 
health and social 


care 


GP home visit £110  Unit costs of 
health and social 


care 


A/E attendance £146  Unit costs of 
health and social 


care 


GI-related admission £1,055.73 Average estimated NHS Reference 
Costs 


Endoscopy £448.01 Average estimated NHS Reference 
Costs 


Ultrasound £55.03 Average estimated NHS Reference 


Costs 


CT/MRI £133.13 Average estimated NHS Reference 
Costs 


Colonoscopy £548.83 Average estimated NHS Reference 
Costs 


ERCP £830.41 Average estimated NHS Reference 
Costs 


Monthly cost – patient 


with h.pylori infection 


£17.58 Costs consists of resource use 
elements above and the probability of 
their use within each patient group. 


 


Monthly cost – patient 
without h.pylori 


infection 


£14.04 Costs consists of resource use 
elements above and the probability of 


their use within each patient group. 


 


 


The costs for ERCP, which were unavailable in 2006, are now contained within the NHS 
Reference Costs; therefore, we included them in the model. When calculating the average 
cost of an endoscopy, the costs of capsule endoscopies were included as their use 


seemed to include indications for patients needing investigations for upper GI symptoms.  


There was a significant reduction in PPI usage within this patient population; however, as 
these patients are long-term PPI users, the benefit in terms of PPI prescriptions is likely to 
be overestimated for the H pylori positive dyspeptic patients as a whole. 


The costs of a C-UBT breath test and an endoscopy to retest for H pylori are included 


within the second-line sequencing model. 


 


H.7.3.6 Parameters – quality of life 


We conducted a literature search to locate utility values to apply to the health states within 
the economic model. 
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The health-related quality of life of patients with symptoms of dyspepsia and confirmed H 
pylori infection is defined in the economic model by the presence or absence of a peptic 


ulcer. The model assumes that all patients with an ulcer are symptomatic and 33% of the 


patients whose ulcer has healed still have dyspepsia symptoms. 


The source of the utility estimates used in the model is a study which pooled elements of 
data collected within the annual Health Survey for England (2003–2006). The investigators 


classified the health status of respondents using a question on long-standing illness which 
recorded and classified information on up to 6 types of illness per person. This method 
resulted in 39 distinct conditions. The investigators compared the health-related quality of life 


of participants with and without each of these conditions, using their responses to the EQ-5D 
questionnaire (Ara and Brazier, 2010). 


619 patients, with an average age of 59.3, in the sample had ‘stomach ulcer/abdominal 
hernia/rupture’. There were 650 patients of a similar age who did not have a stomach ulcer or 


abdominal hernia or rupture. A statistically significant difference in utility values between the 
people with a stomach ulcer, hernia or rupture was found when compared with people 
without this condition (p < 0.05). 


Table 21 shows the utility values that the economic model uses. As one-third of patients with 
a healed ulcer are assumed to continue to experience symptoms, the average utility value for 
the group of patients without an ulcer takes into account the proportions of both symptomatic 


and asymptomatic individuals in the group of patients. 


Table 21: Utility values used within the model 


 State Value (95%CI) Source 


a Ulcer 0.688 (0.654, 0.720) 
Ara & Brazier (2010) 


b No ulcer 0.806 (0.781, 0.830) 


c Proportion symptomatic despite healing 33% (25%, 43%) Ford et al. (2004) 


 Healed ulcer 0.767 a × c + b × (1−c) 


There was insufficient evidence in the clinical review to be able to incorporate a quality of life 
decrement for adverse events of the eradication therapies. It is therefore assumed, for the 
purpose of the economic modelling, that all the eradication regimens carry the same side-
effect profile. 


H.7.3.7 Parameters – summary 


The transition probabilities and utility parameters used in the model are summarised in Table 
22, including details of the distributions and parameters used in probabilistic analysis. 


Table 22: Parameters in original cost–utility model  


Parameter 
Point 


estimate 


Probabilistic analysis 


Source Distribution Parameters 


Transition probabilities:     


Gastric ulcer:        


Spontaneous healing in HP+ 0.61 Beta 
α=68.94; 
β=44.65 Leodolter et al. 


(2001) 
Healing of ulcer in HP- 0.97 Beta 


α=261.62; 


β=7.84 


Ulcer relapse in HP+ 0.25 Triangular 
min=0.10; 
max=0.50


a
 


Ebell et al. (1997) 


Ulcer relapse in HP- 0.05 Triangular 
min=0.02; 
max=0.15


a
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Parameter 
Point 
estimate 


Probabilistic analysis 


Source Distribution Parameters 


Duodenal ulcer:         


Spontaneous healing in HP+ 0.58 Beta 
α=99.34; 
β=73.84 Leodolter et al. 


(2001) 
Healing of ulcer in HP- 0.98 Beta 


α=668.29; 
β=13.66 


Ulcer relapse in HP+ 0.30 Triangular 
min=0.10; 
max=0.60


a
 


Ebell et al. (1997) 


Ulcer relapse in HP- 0.08 Triangular 
min=0.04; 
max=0.20


a
 


Probability of reinfection 0.003 Triangular 
min=0; 


max=0.006
b
 


Roderick et al. 


(2006) 


Utilities:     


Ulcer 0.69 Beta 
α=520.27; 
β=236.25 Ara & Brazier 


(2010) 
No Ulcer 0.81 Beta 


α=805.75; 
β=194.13 


Proportion symptomatic despite 


healing 
0.33 Beta 


α=34.27; 


β=70.25 
Ford et al. (2004) 


Utility decrement for endoscopy -0.003 Triangular 
min=-0.005 


max=0 


Assumption of 
one day with a 
utility value of 


zero. 


Resource Use:     


% retested for h.pylori (GU) 1 N/A  


All patients are 
retested in line 
with 
recommendations 


made in CG17. 


% retested for h.pylori (DU) 0,9 Triangular 
min=0.33 


max=1 
Assumption 


% retested for h.pylori (healed 
ulcer) 


0.33 Triangular 
min=0 


max=0.66 
Assumption 


% endoscopy on retest (DU) 1 Triangular 
min=0 


max=0.2 
Assumption 


% endoscopy on retest (GU) 0 Triangular 
min=0.8 


max=1 
Assumption 


% endoscopy on retest (healed 
ulcer) 


0 Triangular 
min=0 


max=0.2 
Assumption 


(a) ranges assumed by investigators; source unclear 
(b) varied +/- 0.003 in absence of evidence on variability 


H.7.3.8 Sensitivity analyses 


We presented two versions of the model to represent second-line treatment of H pylori to the 


GDG. The first model replicated the model structure we used to provide analysis in 
comparing first-line treatments for H pylori. In this scenario we assume that all of the patients 
within the model failed to have their H pylori infection eradicated with first-line therapy and 


therefore need to be treated with a second course of eradication therapy. All parameters, 


with the exception of the eradication regimens considered and their associated effectiveness, 
remained the same as in the original, first-line model. 
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In the second version of the model to compare second-line eradiation therapy strategies, the 
model simulates both the first-line and second-line treatments. We assume all patients have 
tested positively for H pylori when they entering into the modelling framework but can then 


either have their infection eradicated or continue to be infected. After two model cycles all 
patients have a further H pylori test. We assume the repeat H pylori testing is perfectly 


accurate. Those testing positively are treated with second line eradication therapy. 


As the results generated from each of these two models did not differ enough from each 
other to influence the recommendations made, the GDG agreed to take forward analysis with 
the second version of the model, which more closely represented clinical reality.  


H.7.3.9 Probabilistic sensitivity analyses 


We configured the models to perform probabilistic sensitivity analysis to quantify uncertainty 
in the true values of input parameters. 


Probability distributions were estimated for all input variables with the exception of the direct 
(drug) costs of the eradication regimens. Distribution parameters were sourced from the 
study in which the value was obtained, where possible, or were estimated based on the 
usual properties of data of that type. 


The distribution for each of the parameters used within the probabilistic sensitivity analysis is 
driven by the variable type and the availability of reported information. Beta distributions are 
used for variables denoting a probability, as bounded between 0 and 1, where data are 


reported to estimate the standard error; otherwise, a triangular distribution is used. A beta 
distribution is also estimated for the utility values, which are also traditionally confined to 
values between 0 and 1.  


The proportion of patients using each element of resource use is also estimated to follow a 
beta distribution. The variables which denote a number of events are estimated to follow a 
normal distribution. Triangular distributions are estimated for the probability of resource use 


in the pathway costing scenario. 


H.7.3.10 Scenario analyses 


The model results presented are for a cohort of patients with gastric ulcers at the start of the 


model. 


H.7.4 Original cost–utility model – results 


H.7.4.1 Clinical outcomes from the model 


Table 23: Clinical outcomes 1 year after treatment (no 2
nd


-line eradication) 


Name 


Clinical outcomes 1 year after treatment 


Gastric ulcer Duodenal ulcer 


HP+ Ulcer HP+ Ulcer 


BIS-MAC-NIT 18.04% 12.92% 18.04% 13.37% 


MAC-PEN-PPI 20.47% 13.96% 20.47% 14.53% 


NIT-PEN-PPI 22.94% 15.02% 22.94% 15.71% 


BIS-NIT-PPI-TET 18.23% 13.00% 18.23% 13.46% 


MAC-NIT-PPI 25.83% 16.27% 25.83% 17.08% 


BIS-H2RA-NIT-TET 26.87% 16.71% 26.87% 17.57% 


BIS-H2RA-MAC 31.76% 18.81% 31.76% 19.90% 


BIS-NIT-TET 32.71% 19.22% 32.71% 20.35% 
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Name 


Clinical outcomes 1 year after treatment 


Gastric ulcer Duodenal ulcer 


HP+ Ulcer HP+ Ulcer 


PEN-PPI-QUI 17.15% 12.54% 17.15% 12.95% 


PEN-PPI 48.23% 25.88% 48.23% 27.74% 


MAC-PPI 47.70% 25.66% 47.70% 27.49% 


H2RA-NIT-PEN 27.12% 16.82% 27.12% 17.70% 


PPI 99.68% 47.98% 99.68% 52.23% 


 


 


Table 24: Clinical outcomes 1 year after treatment 1
st


- and 2
nd


-line eradication 


Name 


Clinical outcomes 1 year after treatment 


Gastric ulcer Duodenal ulcer 


HP+ Ulcer HP+ Ulcer 


1st: MAC-PEN-PPI; 2nd: NIT-PEN-PPI 1.07% 5.81% 6.30% 8.03% 


1st: MAC-PEN-PPI; 2nd: MAC-NIT-PEN-PPI 0.84% 5.71% 6.13% 7.96% 


1st: MAC-PEN-PPI; 2nd: BIS-H2RA-NIT-TET 3.42% 6.79% 8.01% 8.82% 


1st: MAC-PEN-PPI; 2nd: BIS-NIT-PPI-TET 4.80% 7.37% 9.02% 9.28% 


1st: MAC-PEN-PPI; 2nd: PEN-PPI-TET 4.10% 7.08% 8.51% 9.05% 


1st: MAC-PEN-PPI; 2nd: MAC-NIT-PPI-TET 5.44% 7.64% 9.49% 9.49% 


1st: MAC-PEN-PPI; 2nd: NIT-PPI-QUI 2.48% 6.40% 7.33% 8.50% 


1st: MAC-PEN-PPI; 2nd: BIS-MAC-NIT-PPI 10.75% 9.87% 13.36% 11.27% 


1st: MAC-PEN-PPI; 2nd: BIS-H2RA-MAC-PEN 9.28% 9.26% 12.29% 10.78% 


1st: MAC-PEN-PPI; 2nd: BIS-PEN-PPI-TET 9.01% 9.14% 12.09% 10.69% 


1st: MAC-PEN-PPI; 2nd: PEN-PPI-QUI 3.58% 6.86% 8.13% 8.87% 


1st: MAC-PEN-PPI; 2nd: BIS-NIT-PEN-PPI 13.73% 11.13% 15.54% 12.27% 


1st: MAC-PEN-PPI; 2nd: BIS-PPI-QUI-TET 4.95% 7.44% 9.13% 9.33% 


1st: MAC-PEN-PPI; 2nd: BIS-PEN+CLAV-PPI-TET 15.78% 11.99% 17.03% 12.95% 


H.7.4.2 Base-case cost–utility results – First-line 


The results of the analysis of first-line eradication therapies is shown below. The results 
presented apply to a population of patients with gastric ulcer. The results of the two costing 


scenarios are presented for completeness. 


Table 25: Base-case deterministic cost–utility results – 1
st


- line eradication (gastric ulcer; 
pathway microcosting) 


Name 


Absolute Incremental 
Absolute 


Net Monetary Benefit 


Costs QALYs Costs QALYs ICER £20K/QALY £30K/QALY 


NIT-PEN-PPI £103.84 0.735    £14,592 £21,939 


MAC-PEN-PPI £103.91 0.736 £0.07 0.001 £97 £14,606 £21,961 


MAC-NIT-PPI £105.01 0.734 £1.10 -0.002 dominated £14,573 £21,912 


BIS-MAC-NIT £105.66 0.736 £1.75 0.001 £2,440 £14,619 £21,981 


BIS-NIT-PPI-TET £110.97 0.736 £5.30 0.000 dominated £14,612 £21,974 


BIS-H2RA-NIT-TET £113.48 0.734 £7.82 -0.003 dominated £14,559 £21,895 
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Name 


Absolute Incremental 
Absolute 


Net Monetary Benefit 


Costs QALYs Costs QALYs ICER £20K/QALY £30K/QALY 


BIS-H2RA-MAC £114.28 0.732 £8.62 -0.004 dominated £14,529 £21,851 


PEN-PPI £118.60 0.727 £12.94 -0.009 dominated £14,427 £21,700 


BIS-NIT-TET £120.48 0.732 £14.82 -0.004 dominated £14,517 £21,836 


MAC-PPI £128.30 0.727 £22.63 -0.009 dominated £14,421 £21,695 


PEN-PPI-QUI £142.46 0.736 £36.79 0.000 £139,933 £14,587 £21,952 


H2RA-NIT-PEN £152.16 0.734 £9.70 -0.003 dominated £14,519 £21,854 


PPI £156.34 0.712 £13.88 -0.024 dominated £14,085 £21,206 


 


 


 


1


2 3


4


5


6


7


8


9


A


B


C


D


£100


£110


£120


£130


£140


£150


£160


0.71 0.72 0.73 0.74


C
o


s
ts


QALYs  


1=Macrolides-Penicillins-PPIs; 2=Bismuth-H2RAs-Macrolides; 3=Bismuth-H2RAs-Nitroimidazoles-Tetracyclines


4=Bismuth-Macrolides-Nitroimidazoles; 5=Bismuth-Nitroimidazoles-PPIs-Tetracyclines; 6=Bismuth-Nitroimidazoles-Tetracyclines


7=H2RAs-Nitroimidazoles-Penicillins; 8=Macrolides-Nitroimidazoles-PPIs; 9=Macrolides-PPIs


A=Nitroimidazoles-Penicillins-PPIs; B=Penicillins-PPIs; C=Penicillins-PPIs-Quinolones


D=PPIs  


Figure 10: Cost-effectiveness plane – 1
st


- line eradication (gastric ulcer; pathway microcosting) 
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st


- line eradication (gastric ulcer; pathway 
microcosting) 
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Table 26: Base-case deterministic cost–utility results – 1
st


- line eradication (gastric ulcer; 
Mason costs) 


Name 


Absolute Incremental 
Absolute 


Net Monetary Benefit 


Costs QALYs Costs QALYs ICER £20K/QALY £30K/QALY 


BIS-MAC-NIT £360.26 0.736    £14,364 £21,726 


MAC-PEN-PPI £360.71 0.736 £0.45 -0.001 dominated £14,349 £21,704 


NIT-PEN-PPI £362.88 0.735 £2.62 -0.001 dominated £14,333 £21,680 


BIS-NIT-PPI-TET £365.74 0.736 £5.48 0.000 dominated £14,358 £21,719 


MAC-NIT-PPI £366.66 0.734 £6.40 -0.002 dominated £14,312 £21,651 


BIS-H2RA-NIT-TET £376.07 0.734 £15.81 -0.003 dominated £14,296 £21,632 


BIS-H2RA-MAC £381.29 0.732 £21.03 -0.004 dominated £14,262 £21,584 


BIS-NIT-TET £388.36 0.732 £28.10 -0.004 dominated £14,249 £21,568 


PEN-PPI-QUI £396.25 0.736 £35.99 0.000 £136,870 £14,333 £21,698 


PEN-PPI £400.53 0.727 £4.28 -0.009 dominated £14,145 £21,418 


MAC-PPI £409.74 0.727 £13.49 -0.009 dominated £14,139 £21,414 


H2RA-NIT-PEN £414.98 0.734 £18.73 -0.003 dominated £14,364 £21,726 


PPI £484.82 0.712 £88.58 -0.024 dominated £14,349 £21,704 
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Figure 12: Cost-effectiveness plane – 1
st


- line eradication (gastric ulcer; Mason costs) 


 







Dyspepsia and gastro-oesophageal reflux disease 
Full Health Economics Report 
 


National Institute for Health and Care Excellence 2014. 
 59 


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


0 10000 20000 30000 40000 50000


P
ro


b
a


b
il


it
y
 m


o
s


t 
c


o
s


t 
e


ff
e
c


ti
v
e


Maximum acceptable ICER


Macrolides-Penicillins-PPIs Bismuth-H2RAs-Macrolides
Bismuth-H2RAs-Nitroimidazoles-Tetracyclines Bismuth-Macrolides-Nitroimidazoles
Bismuth-Nitroimidazoles-PPIs-Tetracyclines Bismuth-Nitroimidazoles-Tetracyclines
H2RAs-Nitroimidazoles-Penicillins Macrolides-Nitroimidazoles-PPIs
Macrolides-PPIs Nitroimidazoles-Penicillins-PPIs
Penicillins-PPIs Penicillins-PPIs-Quinolones
PPIs  


Figure 13: Cost-effectiveness acceptability curve – 1
st


- line eradication (gastric ulcer; Mason 
costs) 


As additional elements of resource use are added the downstream costs of each of the 
regimens increases. Three regimens (NIT-PEN-PPI/ MAC-PEN-PPI/ BIS-MAC-NIT) are 
presented with positive ICERs in the CG17 costing scenario and one regimen (BIS-MAC-
NIT) in the Mason costing scenario. The deterministic results suggest these regimens may 


provide additional benefits to quality of life at an increased cost. The probabilistic sensitivity 
analysis demonstrates that the even the regimen which is the most likely to be cost-effective 


only has a probability of being so around 30% of the time. The rest of the time another 
regimen is the most cost-effective option. 


H.7.4.3 Base-case cost–utility results – Second-line eradication 


In reflection of the recommendations for first-line eradication therapy, the analysis of second-
line eradication therapy is based on patients who were treated with MAC-PEN-PPI as their 
first-line regimen. There was no evidence of second-line eradication effectiveness when 


NIT_PEN_PPI was the first line therapy. 
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Table 27: Base-case deterministic cost–utility results – 1
st


- and 2
nd


-line eradication (gastric ulcer; pathway microcosting) 


Name 


Absolute Incremental Absolute Net Monetary Benefit 


Costs QALYs Costs QALYs ICER £20K/QALY £30K/QALY 


1st: MAC-PEN-PPI; 2nd: NIT-PEN-PPI £561.00 0.738    £14,191.82 £21,568.23 


1st: MAC-PEN-PPI; 2nd: MAC-NIT-PEN-PPI £561.09 0.738 £0.09 0.000 £1,634 £14,192.87 £21,569.85 


1st: MAC-PEN-PPI; 2nd: BIS-H2RA-NIT-TET £564.79 0.737 £3.70 -0.001 dominated £14,176.25 £21,546.76 


1st: MAC-PEN-PPI; 2nd: BIS-NIT-PPI-TET £565.98 0.737 £4.89 -0.001 dominated £14,168.09 £21,535.13 


1st: MAC-PEN-PPI; 2nd: PEN-PPI-TET £566.05 0.737 £4.96 -0.001 dominated £14,171.54 £21,540.33 


1st: MAC-PEN-PPI; 2nd: MAC-NIT-PPI-TET £566.22 0.737 £5.13 -0.001 dominated £14,164.63 £21,530.05 


1st: MAC-PEN-PPI; 2nd: NIT-PPI-QUI £567.53 0.737 £6.44 0.000 dominated £14,178.20 £21,551.06 


1st: MAC-PEN-PPI; 2nd: BIS-MAC-NIT-PPI £567.53 0.735 £6.44 -0.002 dominated £14,136.65 £21,488.74 


1st: MAC-PEN-PPI; 2nd: BIS-H2RA-MAC-PEN £567.80 0.736 £6.71 -0.002 dominated £14,143.75 £21,499.52 


1st: MAC-PEN-PPI; 2nd: BIS-PEN-PPI-TET £568.22 0.736 £7.13 -0.002 dominated £14,144.71 £21,501.17 


1st: MAC-PEN-PPI; 2nd: PEN-PPI-QUI £568.72 0.737 £7.63 -0.001 dominated £14,171.49 £21,541.59 


1st: MAC-PEN-PPI; 2nd: BIS-NIT-PEN-PPI £569.27 0.734 £8.18 -0.003 dominated £14,119.89 £21,464.48 


1st: MAC-PEN-PPI; 2nd: BIS-PPI-QUI-TET £571.27 0.737 £10.18 -0.001 dominated £14,162.03 £21,528.68 


1st: MAC-PEN-PPI; 2nd: BIS-PEN+CLAV-PPI-TET £571.56 0.734 £10.47 -0.004 dominated £14,107.33 £21,446.78 
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Figure 14: Cost-effectiveness plane – 1
st


- and 2
nd


-line eradication (gastric ulcer; pathway 
microcosting) 
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Figure 15: Cost-effectiveness acceptability curve – 1
st


- and 2
nd


-line eradication (gastric ulcer; 
pathway microcosting)
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Table 28: Base-case deterministic cost–utility results – 1
st


- and 2
nd


-line eradication (gastric ulcer; Mason costs) 


Name 


Absolute Incremental Absolute Net Monetary Benefit 


Costs QALYs Costs QALYs ICER £20K/QALY £30K/QALY 


1st: MAC-PEN-PPI; 2nd: MAC-NIT-PEN-PPI £803.33 0.738    £13,950.63 £21,327.61 


1st: MAC-PEN-PPI; 2nd: NIT-PEN-PPI £803.40 0.738 £0.08 0.000 dominated £13,949.42 £21,325.82 


1st: MAC-PEN-PPI; 2nd: BIS-H2RA-NIT-TET £808.93 0.737 £5.60 -0.001 dominated £13,932.10 £21,302.62 


1st: MAC-PEN-PPI; 2nd: PEN-PPI-TET £810.70 0.737 £7.37 -0.001 dominated £13,926.89 £21,295.68 


1st: MAC-PEN-PPI; 2nd: NIT-PPI-QUI £810.98 0.737 £7.65 0.000 dominated £13,934.74 £21,307.61 


1st: MAC-PEN-PPI; 2nd: BIS-NIT-PPI-TET £811.15 0.737 £7.82 -0.001 dominated £13,922.93 £21,289.96 


1st: MAC-PEN-PPI; 2nd: MAC-NIT-PPI-TET £811.87 0.737 £8.54 -0.001 dominated £13,918.98 £21,284.41 


1st: MAC-PEN-PPI; 2nd: PEN-PPI-QUI £812.98 0.737 £9.65 -0.001 dominated £13,927.22 £21,297.32 


1st: MAC-PEN-PPI; 2nd: BIS-H2RA-MAC-PEN £816.29 0.736 £12.96 -0.002 dominated £13,895.26 £21,251.03 


1st: MAC-PEN-PPI; 2nd: BIS-PEN-PPI-TET £816.50 0.736 £13.18 -0.002 dominated £13,896.42 £21,252.88 


1st: MAC-PEN-PPI; 2nd: BIS-PPI-QUI-TET £816.56 0.737 £13.23 -0.001 dominated £13,916.74 £21,283.39 


1st: MAC-PEN-PPI; 2nd: BIS-MAC-NIT-PPI £817.11 0.735 £13.78 -0.002 dominated £13,887.07 £21,239.16 


1st: MAC-PEN-PPI; 2nd: BIS-NIT-PEN-PPI £821.07 0.734 £17.74 -0.003 dominated £13,868.10 £21,212.69 


1st: MAC-PEN-PPI; 2nd: BIS-PEN+CLAV-PPI-TET £824.87 0.734 £21.54 -0.004 dominated £13,854.03 £21,193.47 
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Figure 16: Cost-effectiveness plane – 1
st


- and 2
nd


-line eradication (gastric ulcer; Mason costs) 


 


 


 







Dyspepsia and gastro-oesophageal reflux disease 
Full Health Economics Report 
 


National Institute for Health and Care Excellence 2014. 
 


65 


 


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


0 10000 20000 30000 40000 50000


P
ro


b
a


b
il


it
y
 m


o
s


t 
c


o
s


t 
e


ff
e
c


ti
v
e


Maximum acceptable ICER


1st: MAC-PEN-PPI; 2nd: BIS-NIT-PPI-TET 1st: MAC-PEN-PPI; 2nd: BIS-H2RA-MAC-PEN


1st: MAC-PEN-PPI; 2nd: BIS-H2RA-NIT-TET 1st: MAC-PEN-PPI; 2nd: BIS-MAC-NIT-PPI


1st: MAC-PEN-PPI; 2nd: BIS-NIT-PEN-PPI 1st: MAC-PEN-PPI; 2nd: BIS-PEN+CLAV-PPI-TET


1st: MAC-PEN-PPI; 2nd: BIS-PEN-PPI-TET 1st: MAC-PEN-PPI; 2nd: MAC-NIT-PEN-PPI


1st: MAC-PEN-PPI; 2nd: MAC-NIT-PPI-TET 1st: MAC-PEN-PPI; 2nd: NIT-PEN-PPI


1st: MAC-PEN-PPI; 2nd: NIT-PPI-QUI 1st: MAC-PEN-PPI; 2nd: PEN-PPI-QUI


1st: MAC-PEN-PPI; 2nd: PEN-PPI-TET 1st: MAC-PEN-PPI; 2nd: BIS-PPI-QUI-TET  


Figure 17: Cost-effectiveness acceptability curve – 1
st


- and 2
nd


-line eradication (gastric ulcer; 
Mason costs) 


The regimens which are the most likely to be cost-effective are the same in both of the costing 
scenarios in second-line eradication (NIT-PEN-PPI/ MAC-NIT-PEN-PPI). 
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H.7.4.4 Scenario analysis – Duodenal ulcer 


 


We ran the model with alternative healing and H pylori recurrence parameter estimates in order to assess the implications for the population 


with duodenal ulcer on the cost-effectiveness estimates.  


 
Table 29: Base-case deterministic cost–utility results – Mason costs - 1st- and 2nd-line eradication - Duodenal ulcer 


Name 


Absolute Incremental Absolute Net Monetary Benefit 


Costs QALYs Costs QALYs ICER £20K/QALY £30K/QALY 


1st: MAC-PEN-PPI; 2nd: NIT-PEN-PPI £382.93 0.739    £14,398.89 £21,789.79 


1st: MAC-PEN-PPI; 2nd: MAC-NIT-PEN-PPI £382.95 0.739 £0.01 0.000 £442 £14,399.52 £21,790.76 


1st: MAC-PEN-PPI; 2nd: BIS-H2RA-NIT-TET £386.35 0.739 £3.41 0.000 dominated £14,388.74 £21,776.28 


1st: MAC-PEN-PPI; 2nd: PEN-PPI-TET £387.46 0.739 £4.52 0.000 dominated £14,385.66 £21,772.22 


1st: MAC-PEN-PPI; 2nd: BIS-NIT-PPI-TET £387.59 0.739 £4.64 -0.001 dominated £14,383.53 £21,769.09 


1st: MAC-PEN-PPI; 2nd: MAC-NIT-PPI-TET £387.93 0.738 £4.98 -0.001 dominated £14,381.35 £21,765.99 


1st: MAC-PEN-PPI; 2nd: NIT-PPI-QUI £388.18 0.739 £5.24 0.000 dominated £14,389.59 £21,778.47 


1st: MAC-PEN-PPI; 2nd: PEN-PPI-QUI £389.34 0.739 £6.40 0.000 dominated £14,385.27 £21,772.58 


1st: MAC-PEN-PPI; 2nd: BIS-H2RA-MAC-PEN £390.05 0.738 £7.10 -0.001 dominated £14,368.21 £21,747.34 


1st: MAC-PEN-PPI; 2nd: BIS-MAC-NIT-PPI £390.21 0.738 £7.26 -0.001 dominated £14,363.84 £21,740.87 


1st: MAC-PEN-PPI; 2nd: BIS-PEN-PPI-TET £390.29 0.738 £7.35 -0.001 dominated £14,368.75 £21,748.27 


1st: MAC-PEN-PPI; 2nd: BIS-PPI-QUI-TET £391.60 0.739 £8.65 -0.001 dominated £14,379.08 £21,764.42 


1st: MAC-PEN-PPI; 2nd: BIS-NIT-PEN-PPI £392.25 0.737 £9.30 -0.002 dominated £14,353.23 £21,725.98 


1st: MAC-PEN-PPI; 2nd: BIS-PEN+CLAV-PPI-TET £394.47 0.737 £11.52 -0.002 dominated £14,345.15 £21,714.96 
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Figure 18: Cost-effectiveness plane - First & Second-line eradication - Mason costs - duodenal 
ulcer 
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Figure 19: CEAC - First & Second-line eradication - Mason costs - duodenal ulcer 


The two regimens which are the most likely to be cost-effective do not change for the population 
of patients with a duodenal ulcer.
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H.7.5 Discussion 


H.7.5.1 Principal findings 


The clinical effectiveness of the eradication regimen is the key driver of cost-effectiveness. As 
the variation in drug costs between each of the regimens is a small proportion of the total 


treatment costs modelled, it is unlikely to generate sufficient discrimination to alter cost-
effectiveness rankings which are consistent with rankings based on eradication effectiveness 


alone.  


H.7.5.2 Strengths of the analysis 


The analysis enables a comparison to be made between each of the eradication regimens 


identified within the clinical evidence review.  


The model has face-validity through the iterative involvement of the GDG in the 
conceptualisation, parameterisation and validation of the model. 


The design of the model and how it represents the clinical pathway considered by the review 
question was presented to, and discussed with, the rest of the guideline development team and 


the other health economists within the department, with amendments made based on their 
evaluation. 


The functionality of the model was tested by a health economist within the team who had not 
been involved in its development.  Validation checks involve both consideration of the model 
specification and its mechanics, including assessing formulae for accuracy and varying model 
inputs to check observed effects match expectations. 


 


The model enables first-line and second-line eradication to be analysed in sequence to 
generate estimates of the effectiveness of pathways of care. However as the second-line 
evidence is based upon clinical trials in which the patients receive MAC-PEN-PPI as first-line 


treatment, the accuracy in predicting the effectiveness of any sequence of therapies that does 
not include a MAC-PEN-PPI first-line treatment is severely limited. 


H.7.5.3 Weaknesses of the analysis 


The model only addresses the patient population with ulcerative dyspepsia whilst the 
recommendations are made for the population as a whole, regardless of dyspeptic pathology.  


It was only possible to generate economic analysis on the treatment regimens in which there 
was both effectiveness evidence and the ability to generate an estimate of the cost of the 


treatment. This means that regimens containing a drug that is not available (or an equivalent 
that we could use to generate a cost estimate) in the UK are not included within the economic 


modelling. 


The effectiveness evidence is based on a network meta-analysis that is judged to be weak in 
quality, therefore although uncertainty is taken into consideration through the sensitivity analysis 
conducted as part of the modelling, it is still reliant on the evidence on interrelationships 


between eradication regimens generated by the network.  


The exclusion of second-line eradication in the modelling of first-line treatment options was 
necessary but may have had an important impact. 
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H.7.5.4 Comparison with other CUAs 


Without previously published CUAs addressing this question there is a lack of a clear reference 
point for this analysis.  


H.7.5.5 Conclusions 


The cost-effectiveness of each of the regimens and our uncertainty in these estimates, in both 
first-line and second-line therapies is entirely driven by the probability of eradication, and the 


uncertainty in the underlying effectiveness evidence. 


If we knew, with confidence which regimen is the most effective, it would almost certainly be the 
cost effective option. 


The two second-line regimens that are the most likely to be cost-effective are those with the 


highest probability of eradicating the hpylori infection. 


This result seems robust when accounting for the uncertainty surrounding first-line eradication 
with MAC-PEN-PPI. 


No evidence on effectiveness – hence, no evidence on cost-effectiveness – for second-line 
therapy following failed eradication with NIT-PEN-PPI 


The costs of the eradication regimens have fallen while the costs of downstream healthcare 
have risen. As a result, it may be that incremental gains are perhaps more achievable, however 
very difficult to demonstrate on the basis of current evidence.  
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H.9 Specialist management - effectiveness of fundoplication 


compared with medical management - Excluded Economic 
Evaluations 


Table 30: Economic Evaluations considered not applicable to decision problem, but 
presented for completeness. 


Study  


Incremental cost 
surgery vs. medical 
management (per 


patient) 


Incremental 
QALYs of surgery 
vs. medical 
management (per 


patient) 


ICER of 
surgery vs. 
medical 


management Uncertainty 


Goeree et al. 
2011 


CAN$3,205 0.109 QALYs (HUI-
3) 


CAN$29,404 
per QALY 


(HUI-3) 


CAN$79,310 
per QALY 


(EQ-5D)  


Results sensitive to 
instrument used to 
measure utility and 


price of PPIs. 


Comay etc 
al. 2008 


CAN$5,001 0.013 QALYs CAN$392,432 
per QALY  


Results sensitive to 
price of omeprazole 
and effectiveness 


measure used. 


Arguedas et 
al. 2004 


US$1,677 -0.04 QALYs Medical 
management 
dominates 
(surgery more 
expensive and 


less effective) 


Three one-way 
sensitivity analyses 
performed.  Results 
sensitive to utility 


estimates. 


Romagunolo 
et al. 2002 


-CAN$1, 945 -0.015 QALYs Surgery less 
effective but 
costs less than 
medical 


management 


Results sensitive to 
cost of medical 
management, cost 
of surgery, and 
projected time 


horizon 


Heudebert 
1997 


US$3,383 0.002 >US$1,000,00
0 per QALY 


Results sensitive to 
changes in quality 



http://www.mims.co.uk/

http://guidance.nice.org.uk/CG17

http://www.ppa.org.uk/ppa/edt_intro.htm

http://www.pssru.ac.uk/project-pages/unit-costs/2011/index.php

http://www.pssru.ac.uk/project-pages/unit-costs/2011/index.php
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Study  


Incremental cost 
surgery vs. medical 
management (per 


patient) 


Incremental 
QALYs of surgery 
vs. medical 
management (per 


patient) 


ICER of 
surgery vs. 
medical 


management Uncertainty 


of life associated 
with postoperative 
symptoms and 
long-term 


medication use. 


 


H.10  Surveillance for Barrett’s Oesophagus - Excluded Economic 


Evaluations 


 


Table 35: Economic Evaluations considered by the GDG but excluded due to health setting 


Study, 
Population, 
Comparators, 


Quality Data Sources 
Other 
Comments 


Incremental 


Conclusions 


Cost 
(per 


patient)
1
 


QALYs 
(per 


patient) ICER 


Provenzale et 
al. 1999 


No 
surveillance 


1-year interval 


2-year interval 


3-year interval 


4-year interval 


5-year interval 


Applicability: 
Not applicable 


Limitations: 
Minor 


limitations 


Effects: 
Published 


estimates 


Costs: Direct 
costs (New 
England Medical 


Centre) 


Utilities: 
Assumption  


Treatment of 
HGD with 


esophagectomy 


$7,025 
$39,067 
$32,127 
$26,558 
$24,845 


$23,817 


11.81 
12.04 
12.06 
12.10 
12.10 


12.09 


- 
$801,041 
$358,602 
$217,038 
$187,579 


$167,918 


Surveillance 
is unlikely to 
be cost-
effective at an 
acceptable 
threshold 


value. 


Inadomi et al. 
2003 


No surveil. or 
screen. 


2-year interval 


3-year interval 


4-year interval 


5-year interval 


Applicability: 
Not applicable 


Limitations: 
Minor 


limitations 


Effects: 
Published 


estimates 


Costs: Published 
estimates & 
Health Care 
Financing 
Administration 


data 


Utilities: Expert 
opinion valued 
with time-trade off 
& responses from 
patients who had 


Treatment of 
HGD with 


surveillance 


$140 
$3,490 
$3,115 
$2,904 


$2,769 


16.466 
16.626 
16.625 
16.624 


16.624 


- 
$21,015 
$18,742 
$17,463 


$16,640 


Surveillance 
of Barrett’s in 
patients 
without 
dysplasia is 
not cost-
effective, 
even at 5-year 


intervals. 


                                                   
1
 Evidence adapted from Hirst et al 2011. Costs adjusted to 2009 US$ equivalent 
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Study, 
Population, 
Comparators, 


Quality Data Sources 
Other 
Comments 


Incremental 


Conclusions 


Cost 
(per 


patient)
1
 


QALYs 
(per 


patient) ICER 


undergone 


oesophagectomy 


Inadomi et al. 
2009 


No 
surveillance 


5-year interval 


Applicability: 
Not applicable 


Limitations: 
Minor 


limitations 


Effects: 
Published 


estimates 


Costs: CMS data 
(2007) 


Utilities: 
Published 


estimates 


Treatment of 
HGD with 


ablation 


$494 


$11,532 


12.03 


15.43 


- 


$22,865 


Surveillance 
is likely to be 
cost-effective.  
Surveillance 
following 
successful 
ablative 
therapy 
however is 


expensive. 


Das et al. 


2009 


No 
surveillance 


3-year interval 


Applicability: 
Not applicable 


Limitations: 
Minor 


limitations 


Effects: 
Published 
estimates 


Costs: Published 


estimates 


Utilities: 
Published 


estimates 


Treatment of 
HGD with 
surveillance or 


Esophagectomy 


$3,305 


$14,863 


17.959 


18.076 


- 


$98,696 


Surveillance 
is unlikely to 
be cost-
effective at 3-


year intervals. 
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Appendix I: Information from NICE clinical 1 


guideline 17 [2004] 2 


I.1 Overview 3 


This national guideline provides evidence-based recommendations for the primary care 4 
management of dyspepsia symptoms and underlying causes in adults. It was developed for 5 


use by the National Health Service in England and Wales. NHS healthcare professionals, 6 
patient representatives and researchers developed this guideline, incorporating comments 7 
received from referees and from an extensive national stakeholder consultation. 8 


The guideline defines dyspepsia broadly and inclusively, reflecting its presentation and 9 
management  in the primary care setting. Thus, dyspepsia refers to a spectrum of usually 10 
intermittent upper gastrointestinal symptoms, including epigastric pain and heartburn. 11 
Annually, 40% of the adult population may suffer from dyspepsia, although only about 2% 12 


consult their GP. Currently, prescribed drugs and endoscopies alone annually cost the NHS 13 
about £600 million; over-the-counter medication cost patients a further £100 million. The 14 
evidence review differentiates between uninvestigated dyspepsia and three main categories 15 


arising from investigation: gastro-oesophageal reflux disease, peptic ulcer disease and non-16 
ulcer dyspepsia. Further sub-categories are discussed as the evidence allows. 17 


For the majority of patients the consequence of dyspepsia is symptoms affecting their quality 18 
of life. The impact of dyspepsia upon quality of life is a personal experience; a recurring 19 
problem or a chronic complaint for which available treatments may be wholly effective or only 20 
partially relieve symptoms. Although lifestyle changes can help to avoid triggering dyspepsia, 21 


evidence for the long-term impact of lifestyle upon the disease is lacking and it is 22 
inappropriate to withhold treatment on lifestyle grounds. 23 


In most patients without alarm signs it is appropriate to manage symptoms without a formal 24 
diagnosis. Endoscopy is used to investigate alarm signs and to identify gastric and duodenal 25 


ulcers as well as rare cases of oesophageal and gastric cancer. The important identification 26 
of the bacterium Helicobacter pylori in 1983, with development of effective antibiotic 27 


treatment, has revolutionised treatment for peptic ulcer disease. 28 


After initial symptoms or acute pathologies have been managed, patients needing ongoing 29 
treatment should be offered a trial of low dose proton pump inhibitors (PPIs) using treatment 30 
as they feel they need it to control symptoms. Subsequent treatment can be tailored to the 31 


consequence of this trial but periodic review should empower patients to continue, reduce or 32 
cease therapy. 33 


I.2 Contributors 34 


I.2.1 The guideline development group 35 


The guideline development group was composed of four types of members [iii]: relevant 36 
healthcare professionals, a patient representative, technical staff and a specialist small-group 37 
leader. 38 


Healthcare professions approached included general practice, gastroenterology, nursing and 39 
pharmacy. The composition of the group was selected to ensure adequate relevant 40 
discussion of the evidence, of areas where there was no evidence, and of the subsequent 41 
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recommendations in the guideline. The group leader had the role of ensuring that the group 42 
process worked effectively. A methodologist ensured that guideline tasks were addressed 43 


and completed. 44 


I.2.2 Authorship and citation 45 


Authorship of this full guideline document is attributed to members of the guideline 46 
development group and support staff under group authorship. Professor James Mason led 47 
the guideline development process, and can be contacted by email: jmason123@orange.net. 48 


Please cite this document as: 49 


North of England Dyspepsia Guideline Development Group. Dyspepsia: managing dyspepsia 50 
in adults in primary care. Centre for Health Services Research, report no. 112. Newcastle: 51 


University of Newcastle, 2004. 52 


I.2.3 Involvement of stakeholders and referees 53 


A substantial process of stakeholder involvement surrounds the development of national 54 
guidelines developed for the Institute. Generic details of this process are found on the 55 
Institute web site (http://www.nice.org.uk/) in the document: The Guideline Development 56 


Process – An overview for stakeholders, the public and the NHS. In brief the process 57 
involves identifying and registering relevant patient and professional organizations as 58 
stakeholders; obtaining their comments on the scope of the work; providing an opportunity for 59 


the submission of relevant evidence and commenting on two draft versions of the final 60 
document. Comments are collated by the Institute and a response is provided by the 61 
guideline developers and fed back to stakeholders. A panel is convened by the Institute to 62 


assess the draft versions and comments and has responsibility for reviewing the completed 63 
guideline. 64 


Some stakeholder organizations are invited by the Institute to nominate individuals who 65 
because of their knowledge or experience may contribute as guideline development group 66 
members. Forty-seven stakeholders registered with the Institute to contribute to the process 67 
of developing this guideline. These are, in alphabetical order: 68 


Table 1: Stakeholders registered for the guideline development process 69 


Abbott Laboratories Limited (BASF/Knoll) Joint Specialty Committee in Gastroenterology 


and Hepatology 


Acute Care Collaborating Centre National Assembly for Wales 


AstraZeneca UK Ltd NCC for Mental Health (British Psychological 
Society)+ 


British Dietetic Association NCC for Mental Health (Royal College of 
Psychiatrists)+ 


British Geriatrics Society NCC for Primary Care+ 


British In Vitro Diagnostics Association NHS Information Authority (PHSMI Programme) 


British Medical Association Novartis Pharmaceuticals UK Ltd 


British Psychological Society Nursing & Supportive Care Collaborating Centre 


British Society of Gastroenterology* Oesophageal Patients Association* 


Association of the British Pharmaceuticals 
Industry (ABPI) 


Patient Involvement Unit for NICE 


BUPA Pharmacia Limited 


Chester City Primary Care Group Prodigy 


Chronic Conditions Collaborating Centre Proprietary Association of Great Britain (PAGB) 



http://www.nice.org.uk/)
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Contact a Family* Reckitt Benckiser Healthcare (UK) Ltd 


Department of Health Royal College of General Practitioners* 


Digestive Disorders Foundation* Royal College of Nursing* 


Eisai Limited Royal College of Pathologists 


Eli Lilly and Company Ltd Royal College of Physicians 


Faculty of Dental Surgery Royal College of Psychiatrists 


Gastroenterology Research Group Royal College of Radiologists 


General Medical Council Royal College of Surgeons of England 


GlaxoSmithKline UK Royal Pharmaceutical Society of Great Britain 


Health Technology Board of Scotland Women's & Children's Collaborating Centre 


Janssen-Cilag Ltd Wyeth Laboratories 


*Organisations asked to offer nominations for guideline group membership 


+National Collaborating Centre 


 


 70 


I.2.4 Additionally the guideline was reviewed by the following subject area 71 


experts: 72 


 73 


John Atherton Consultant Physician 


Anthony Axon Consultant Physician 


Mike Bramble Consultant Physician 


Janet Grime Researcher 


Cliodna McNulty Primary Care Co-ordinator & Consultant Medical Microbiologist 


Kristian Pollock Researcher 


Greg Rubin General Practitioner 


Nicholas Talley Consultant Physician 
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identifying codes for use in primary care. 91 
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Shelly Soo (Consultant Gastroenterologist, South Teeside), who conducted the systematic 95 
review of non-ulcer dyspepsia. 96 


Alex Ford (Lecturer in Gastroenterology, University of Leeds), who conducted the systematic 97 
review of H. pylori eradication in peptic ulcer disease 98 


Clare Donnellan (Research Registrar, Leeds), who conducted the systematic review of 99 
maintenance therapy in gastro-oesophageal reflux disease. 100 


Stakeholders, referees, and colleagues who have provided the guideline development group 101 
with comments and suggestions as the work progressed. 102 


I.2.6 Funding 103 


The National Guideline Research and Development Unit was commissioned by the National 104 
Institute for Clinical Excellence to develop this guideline. 105 


I.3 Development Methods 106 


I.3.1 Costs and consequences 107 


Approaches to cost-effectiveness have assisted in reaching recommendations in a series of 108 
primary care evidence-based guidelines [xv,xvi]. This guideline involves a systematic 109 


appraisal of effectiveness, compliance, quality-of-life, safety and health service resource use 110 
and costs of a medical intervention provided in the British healthcare setting. Using the most 111 
current, pertinent and complete data available, the economic analysis attempts a robust 112 


presentation showing the possible bounds of cost-effectiveness that may result. 113 


The guiding principle behind economic analysis is that it is desirable to use limited healthcare 114 
resources to maximise health improvements in the population. Well defined but narrow 115 


notions of health improvement may not reflect all aspects of value to patients, carers, 116 
clinicians or society. For example, evidence may lead the guideline group to recommend 117 
targeting additional resources to certain patient groups when unequal access to care is 118 


apparent. The group process allows discussion of what should be included in the definition of 119 
‘improved health’ and, more broadly, of other concepts of value to society such as  fairness, 120 
justice, dignity or minimum standards of care. 121 


The range of values used to generate cost-effectiveness estimates reflects the available 122 
evidence and the concerns of the guideline development group. Recommendations are 123 
graded reflecting the certainty with which the costs and consequences of a medical 124 
intervention can be assessed. This practice reflects the desire of group members to have 125 


simple, understandable and robust information based on good data. 126 


It is not generally helpful to present an additional systematic review of previous economic 127 
analyses that have adopted a variety of differing perspectives, analytic techniques and 128 


baseline data. However, the economic literature is reviewed to compare guideline findings 129 
with representative published economic analyses and to interpret any differences in findings 130 
when these occurred. A commentary is included when the group feel this aided 131 


understanding. 132 
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I.4 Evidence 133 


I.4.1 Introduction 134 


This guideline addresses the care of patients presenting in primary care with dyspepsia. Full 135 
details of the method of production of this guideline are found in the methods section (page 136 


28). 137 


The management of dyspepsia in primary care contains a number of interlocking issues. 138 
How should dyspepsia be defined and diagnosed? What is the relationship between 139 
dyspepsia and Helicobacter pylori, peptic ulcer and more serious pathologies? What are the 140 


potential benefits and harms of lifestyle and pharmacological interventions? How should the 141 
management of dyspepsia be organised and discussed by clinicians and patients? Should 142 


limited healthcare resources be targeted at certain patients or certain treatments, and if so, 143 
who or which? Recommendations for healthcare professionals, patients and carers are 144 
derived at relevant points in the evidence narrative, together with supporting statements of 145 


evidence. These summary findings form the basis of shortened clinical and patient versions 146 
of the guideline. 147 


Users of this document will vary in their understanding of medicine, clinical studies and 148 
statistics. Discussion of the clinical evidence found in published studies is sometimes very 149 


technical. We have endeavoured to minimise jargon throughout this guideline, adding 150 
background reading at points in the text and explanations of analytic techniques in 151 
appendices. These sections can be omitted by more knowledgeable readers. 152 


Recommendations and supporting evidence statements are intended to be read and used by 153 
clinicians and patients to help inform healthcare decisions. 154 


I.4.2 Dyspepsia: prevalence and definitions & information 155 


I.4.2.1 Prevalence 156 


Fourteen surveys evaluating community prevalence of dyspepsia in the last 12 years show 157 
that the prevalence of dyspepsia depends upon the definition taken (Figure 1). 158 


Figure 1: Prevalence of adult dyspepsia according to dyspepsia definition 159 


 160 
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The pooled prevalence estimate was 34% although individual studies varied from 13% to 161 
48% of adults (Table 11). The variation appears predominantly determined by the inclusion 162 


of dominant reflux symptoms: when included the average prevalence was 39% and 23% 163 
when excluded. The pooled results additionally found that dyspepsia may be slightly more 164 
common in women. 165 


Table 2: Population surveys reporting the prevalence of adult dyspepsia 1988 - 2000 166 


Authors Year Country Definition* Sample size % Dyspepsia 


Jones et al. 1989 England BSG 2066 38.0% 


Jones et al. 1990 England/Scotland BSG 7428 41.8% 


Bemersen et al. 1990 Norway BSG 1802 27.5% 


Agreus et al. 1995 Sweden BSG 1156 32.2% 


Penston et al. 1996 Great Britain BSG 2112 40.3% 


Rosenstock et al. 1997 Denmark BSG 3589 47.8% 


Moayyedi et al 2000 England BSG 8350 38.0% 


Talley et al. 1992 USA Rome  835 25.5% 


Drossman et al. 1993 USA Rome 5430 25.8% 


Holtmann et al. 1994 Germany Rome  431 28.8% 


Talley et al. 1994 Australia Rome 1528 20.3% 


Kennedy et al. 1998 England Rome  3169 26.3% 


Nandurkar et al. 1998 Australia Rome 592 13/2% 


Talley et al. 1998 Australia Rome  730 12/6% 


* Definition: see text 


 167 


Published surveys typically assessed patient recall of symptoms over a 3-12 month period, 168 
and did not differentiate between new or long term dyspepsia. Typically, dyspepsia is a 169 
chronic relapsing and remitting disorder. This complicates any definition of prevalence (the 170 


proportion of the population with dyspepsia at a given time), since there are individuals who 171 
have had dyspepsia symptoms, are now asymptomatic, but are at high risk of symptoms 172 
recurring. Thus surveys may underestimate dyspepsia by missing patients whose symptoms 173 


are ‘silent’. 174 


International Classification of Diseases 9th and 10th revisions reflect the disagreements 175 
about the way that dyspepsia should be defined and sub-divided. Using ICD 9, non-ulcer 176 
dyspepsia is classed together with habitual vomiting, whereas ICD 10 provides a new term of 177 


functional dyspepsia but excludes heartburn symptoms. Using ICD 9, diseases of the 178 
oesophagus do not include symptomatic reflux disease without oesophagitis. Using ICD-10, 179 


gastro-oesophageal reflux disease may be with or without oesophagitis. 180 


Population surveys suggest approximately 25% of patients with dyspepsia will present with 181 
their symptoms to their general practitioner. National data show a steady rise in consultation 182 
rate for dyspepsia from 355 per 10,000 patient years at age 25-44 to 789 per 10,000 at age 183 


75-84 [9].  Based on this data a GP with a list of 2,000 patients can expect 60 to consult with 184 
dyspepsia related illness (or 3%). This is somewhat lower than the 10% implied by 185 
population surveys. The discrepancy may be due to a combination of factors including 186 


patient recall and clinical coding of reasons for consultation. 187 


The most common causes of dyspepsia are gastro-oesophageal reflux disease (GORD), 188 
peptic ulcer disease and non-ulcer dyspepsia (Figure 2). The true prevalence of these 189 


diseases is hard to establish since endoscopy is needed to make a formal diagnosis, but is 190 
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not performed in all patients. Most surveys describe findings only in those presenting for 191 
endoscopy, limiting their interpretation in primary care. 192 


Figure 2: Findings at endoscopy: England 1994 Source: Hospital Episode Statistics [10] 193 


 194 


I.4.2.2 Univestigated dyspepsia 195 


Uninvestigated dyspepsia describes the condition of any patient consulting for persistent 196 
symptoms of upper abdominal pain or discomfort, heartburn, acid reflux, nausea or vomiting, 197 


and not formally investigated by endoscopy. 198 


I.4.2.3 Hiatus hernia 199 


A hiatus hernia is occurs when part of the stomach moves up in the chest through a defect in 200 
the diaphragm (see Figure 3). It is a common problem occurring in about 10% of people and 201 
the hernia rarely causes symptoms on its own. The presence of a hiatus hernia can cause 202 
weakness of the lower oesophageal sphincter (valve between the stomach and the 203 


oesophagus (gullet)) and this in turn can cause reflux of the acidic stomach contents into the 204 
oesophagus. This causes the sensation of heartburn and patients with a hiatus hernia are 205 
more prone to heartburn than those without this defect. Nevertheless it is important to 206 


emphasise that not all patients with hiatus hernia have heartburn and some patients with 207 
heartburn do not have a hiatus hernia. 208 


Figure 3: Illustration of hiatus hernia 209 


 210 


 211 


Oesophagus 212 


 213 


Hiatus Hernia 214 
 215 


Stomach 216 


 217 
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I.4.2.4 Gastro-oesophageal reflux disease 218 


Gastro-oesophageal reflux disease (GORD) describes the sensation of stomach contents 219 
returning past the oesophageal sphincter, prolonging acid and pepsin exposure in the lower 220 


oesophagus and affecting patient well being [11,12,13].  Although some reflux is normal, it 221 
provokes symptoms in some people due to increased oesophageal sensitivity [14,15]. 222 
Endoscopy may reveal oesophageal mucosal breaks (termed oesophagitis) but findings are 223 


normal in over 50% of cases (termed endoscopy negative reflux disease or ENRD) [16]. 224 
Between 1989 and 1994 the prevalence of oesophagitis remained constant at about 20% 225 
(Figure 4). 226 


Figure 4: Diagnosis of oesophagitis, duodenal ulcer and gastric ulcer at endoscopy: England, 227 
1989-1994, Source: Hospital Episode Statistics [10] 228 


 229 


 230 


 231 


 232 


 233 


 234 
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 236 


 237 


However, case series from endoscopy units contradict this pattern, suggesting that 238 
oesophagitis has quadrupled over the last 10-20 years [17,18]. It is possible that an 239 


underlying increase is only found by the longer period of observation offered by these 240 
studies, although oesophagitis has been more readily diagnosed with the introduction and 241 
widespread uptake of PPIs as effective treatment. GORD increases in prevalence with age 242 


and is slightly more common in women (Figure 5). 243 


Figure 5: First and new episodes of dyspepsia: England 1991-2 Source Morbidity Statistics in 244 
General Practice: Fourth National Study [9] 245 


 246 


 247 


 248 


  249 


 250 


 251 


 252 


 253 


 254 


 255 


 256 







Dyspepsia and gastro-oesophageal reflux disease 
Information from NICE clinical guideline 17 


 


National Institute for Health and Care Excellence 2014. 
9 


 


 257 


I.4.2.5 Peptic ulcer disease 258 


A peptic ulcer is a break in the lining of the stomach or small intestine (formally a perforation 259 
in the gastrointestinal mucosa extending through the muscularis mucosae) due to the acid-260 
peptic activity of the digestion. Gastric and duodenal ulcers refer respectively to ulcers sited 261 


in the stomach and small intestine. Gastric and duodenal ulcers may not have distinct 262 
symptoms and symptoms alone are inadequate to identify patients with ulcers [19].  H. pylori 263 


infection (see page 50) appears to be the main cause of duodenal ulcers, with 95% of cases 264 
being associated with this bacterium. Similarly, 80% of gastric ulcers are associated with H. 265 
pylori infection and the use of non-steroidal anti-inflammatory  drugs is implicated in most 266 


other cases. 267 


National hospital data show 10% of patients undergoing endoscopy had a peptic ulcer in 268 
1994 (Figure 4), although numbers have fallen dramatically, decreasing by half since 1989. 269 
Duodenal ulcers previously treated with acid suppression may now be permanently cured 270 
with a course of H. pylori eradication therapy, providing an explanation for the striking fall in 271 


prevalence. This seen in the constant rate of newly diagnosed duodenal ulcer disease but a 272 
dramatic decline in recurrent episodes (Figure 6). 273 


Figure 6: Ongoing, new and first episode rates for duodenal ulcer in England:1994-1997.  274 
Source: RCGP Birmingham Research Unit 275 


 276 


Although 5% of patients endoscoped in 1994 were diagnosed as having a gastric ulcer 277 
(Figure 4), this may overestimate prevalence as patients are recommended to undergo 278 
repeat endoscopy to assess healing. Similarly to duodenal ulcer, the prevalence of gastric 279 


ulcer appears to have fallen dramatically between 1989 and 1994. 280 


Duodenal and gastric ulcer differ in their incidence by age and sex. Duodenal ulcer peaks at 281 
age 45-64 and is twice as common in males as in females, whereas gastric ulcer is 282 
increasingly common with age and equally as common in females as in males (Figure 7).  283 
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Figure 7: New episodes of duodenal and gastric ulcer: England 1991-2 Source Morbidity 284 
Statistics in General Practice: Fourth National Study [9] 285 


 286 


I.4.2.6 Functional dyspepsia 287 


Patients with dyspepsia symptoms and a normal endoscopy are commonly classified as 288 
having functional dyspepsia. However, a proportion of these patients will have endoscopy 289 


negative reflux disease. Consequently, the Rome II definition excludes patients with 290 
predominant heartburn and acid reflux and the remaining patients are separated into ulcer-291 
like and dysmotility-like subgroups. This subclassification of non-ulcer dyspepsia is 292 


problematic for primary care, since it is only useful after endoscopy, which as an invasive 293 
procedure may be inappropriate in many patients. Population surveys show there is 294 
substantial overlap between dyspepsia subgroups [20] and subjects that can be classified 295 


often change categories over time [21]. Instead this guideline addresses broadly defined 296 
dyspepsia and interprets available evidence in terms of patients with predominant symptoms, 297 
e.g. mainly reflux-like or dysmotility-like. 298 


Functional dyspepsia is the most common diagnosis arising from endoscopy for dyspepsia 299 
(Figure 2). Primary care consultations for non-ulcer dyspepsia increase with age and the 300 
prevalence is similar in both genders (Figure 5). The change in prevalence of non-ulcer 301 


dyspepsia over time is uncertain given contemporaneous changes in definition. 302 


I.4.2.7 Barrett’s oesophagus 303 


Although rare, long-segment Barrett’s oesophagus is becoming more common in the UK and 304 


is currently diagnosed in 1.4% of endoscopies [22]. It is more common in patients with long-305 
standing reflux symptoms [23], and becomes prevalent in adults over 40 [24]. The main 306 
concern with Barrett’s oesophagus is the risk of developing adenocarcinoma: surveys have 307 


suggested the risk to be 1% per year although this may be an over-estimate due to 308 
publication bias [25] 309 


Barrett’s oesophagus is defined as columnar lined oesophageal mucosa and should be 310 
diagnosed jointly by an endoscopist and pathologist [26]. It has been argued that intestinal 311 


metaplasia within the columnar mucosa is required to diagnose Barrett’s oesophagus. 312 
However since metaplasia is patchy, this may be too stringent. Long segment Barrett’s 313 
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oesophagus, diagnosed when at least 3 cm of the distal oesophagus is lined by columnar 314 
epithelium, has the greatest malignant potential and surveillance is recommended for this 315 


disorder. Short segment Barrett’s oesophagus, for less than 3 cm of columnar lined 316 
oesophageal mucosa, is thought to have a lower malignant potential and the role of 317 
surveillance is uncertain [27]. Although no columnar lining may be visible, intestinal 318 


metaplasia may be found in biopsies taken at the gastro-oesophageal junction. While 20% of 319 
the population have evidence of intestinal metaplasia at the gastro-oesophageal junction, 320 
again the malignant potential of this lesion is uncertain and surveillance is not recommended 321 


[28]. 322 


I.4.2.8 Oesophageal and gastric cancer 323 


Gastric and oesophageal cancers are rare, accounting annually for 1% of deaths from all 324 
causes. Gastric cancer is on the decline, while oesophageal cancer is on the increase 325 
(Figure 8). Gastric cancer may be declining because of the decreasing prevalence of H. 326 
pylori in the UK. It is unclear why oesophageal adenocarcinoma should be increasing 327 


although it has been suggested there may be a link with increasing prevalence of GORD 328 
[29]. 329 


Figure 8: Incidence of gastric and oesophageal cancer in England and Wales 1979 to1997 330 
Source: Office of National Statistics 331 


 332 


Squamous cell carcinoma and adenocarcinoma account for 95% of all oesophageal tumours. 333 


Traditionally squamous carcinoma was the most frequent lesion but in recent years 334 
adenocarcinoma has become the predominant disease in Europe and Northern America [30]. 335 
Adenocarcinoma of the oesophagus is believed to originate from columnar metaplasia of the 336 


oesophagus (Barrett’s oesophagus), providing a rationale for endoscopic screening of 337 
patients with Barrett’s oesophagus. 338 


Adenocarcinoma is responsible for over 95% of all gastric malignancies. Half of patients are 339 
inoperable at the time of diagnosis and few of these survive five years, while of those 340 


undergoing operative treatment 20% are alive after 5 years. Overall 5 year mortality for this 341 
disease in the UK is therefore approximately 90%. Gastric neoplasia is strongly associated 342 
with H. pylori infection [31] but as the vast majority of H. pylori infected individuals do not 343 


develop gastric carcinoma other environmental and genetic factors must be important.  344 







Dyspepsia and gastro-oesophageal reflux disease 
Information from NICE clinical guideline 17 


 


National Institute for Health and Care Excellence 2014. 
12 


 


I.4.2.9 Helicobacter pylori 345 


The gastric bacterium H. pylori, although strongly associated with peptic ulcer disease and 346 


distal   gastric cancer, is widely present in the population but causes no harm in the majority 347 
of patients. It was first identified by Warren and Marshall in 1983 [32] H. pylori may be 348 


identified by a range of non- invasive tests or during upper gastrointestinal endoscopy (see 349 
page 61). There is now substantial evidence that peptic ulcer disease may be cured by 350 
eradicating H. pylori. The potential to reduce gastric cancer and ameliorate functional 351 
dyspepsia is more contentious as is the role of competing management strategies for H. 352 
pylori: initial endoscopy or initial H. pylori eradication. 353 


H. pylori varies in prevalence widely with over 80% of Japanese and South American adults 354 


infected compared with approximately 40% in the UK and 20% in Scandinavia. Local 355 
differences in prevalence occur where there has been substantial immigration from countries 356 
with a higher prevalence. Transmission of H. pylori infection is uncertain. Person-to-person 357 
and faeco-oral or oro-oral route  seem likely although H. pylori is rarely cultured from faeces 358 
or saliva [33]. Acute H. pylori infection causes a vomiting illness and recent evidence 359 


suggests H. pylori may be transmitted through vomit  [34].  Epidemiological evidence 360 


suggests that many individuals acquire the infection in childhood: social deprivation, 361 
household crowding and number of siblings appear important risk factors [35,36]. 362 


The prevalence of infection increases with age, although this may be largely a cohort effect.  363 
Poorer socio-economic conditions 70 years ago meant most children were infected with H. 364 
pylori. While the majority of 70 year olds are H. pylori positive only 10-20% of children are 365 


infected today [35]. This is consistent with the reduction over time of H. pylori related 366 
diseases such as peptic ulcer and distal gastric cancer. H. pylori infection is slightly more 367 


common in men [37] although the difference is small and this is unlikely to explain the gender 368 


differences in gastric cancer and peptic ulcer disease. 369 


I.4.2.10 NSAID use and dyspepsia 370 
 371 


– The risk of serious ulcer disease leading to hospitalisation associated with NSAID 372 


use is of the order of one hospitalisation per 100 patient years of use in unselected 373 
patients. However, patients with previous ulceration are at higher risk. 374 


– NSAID use is associated with increased risks of gastrointestinal bleeding in 375 
unselected patients, approximately fivefold for musculoskeletal pain and twofold for 376 


secondary prevention of cardiovascular disease with low dose aspirin. 377 


The extent of dyspepsia caused by long term NSAID use is not fully known. At the severe 378 


end of dyspeptic disease, ulceration has been used to explore the potential harm of NSAIDs 379 


using both bleeding ulcers (symptomatic disease) and endoscopically detected lesions (sub-380 
clinical disease). The relative risk of hospitalisation due to serious gastrointestinal 381 
complications with older (COX unselective) NSAIDs has been studied [38].  Twelve 382 


epidemiological controlled studies were identified which examined the performance of 14 383 
NSAIDs relative to ibuprofen (Figure 9). 384 
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Figure 9: Relative risk of serious gastrointestinal complication (named NSAID compared 385 
relative to Ibuprofen). 386 


 387 


While epidemiological studies are less conclusive than randomised controlled trials, these 388 
findings suggest that NSAIDs vary significantly in their gastrointestinal toxicity. The review 389 
also found that the risk of gastrointestinal injury increases for higher doses of the same 390 


NSAID. High dose ibuprofen (2.4g daily) may be no safer than intermediate risk NSAIDs 391 
such as diclofenac and naproxen. 392 


A case-control study (1,457 cases, 10,000 controls), based on the General Practice 393 
Research Database estimated an overall 4.7 (95%CI: 3.8 to 5.7) fold increase in risk of 394 
bleeding or perforated peptic ulcer associated with taking NSAIDs, but found higher risks 395 
with piroxicam (Odds Ratio (OR): 18.0) and azapropazone OR 23.4) [39]. 396 


A systematic review of case-control and cohort studies [40] (16 studies, 1625 people) found 397 
the risk finding peptic ulceration at endoscopy in NSAID users was significantly higher than 398 
for non-NSAID users (OR: 19.4; 95%CI 3.14 to 120), and that H. pylori infection increased 399 


the risk even further (OR: 3.5; 95%CI 2.16 to 5.75). The same systematic review (9 studies, 400 
1895 people) found that H. pylori infection also increased the risk of finding a bleeding peptic 401 


ulcer (657/893 [73.6%] cases with bleeding peptic ulcer were infected v. 674/1002 [67.3%] 402 
matched controls without bleeding peptic ulcers, OR 1.67, 95%CI 1.02-2.72). Hence H. pylori 403 


eradication, on its own, might only partially reduce the risk of peptic ulceration in NSAID 404 
users. 405 


A case control study of 1121 patients admitted with a upper gastrointestina l bleeding, and 406 
matched community and hospital controls, found increased risks of bleeding with both Aspirin 407 
and NSAID use, although the risk was lower in established users of Aspirin 75mg. OR 75mg 408 
2.3 (95%CI: 1.2 to 4.4), OR 300mg 3.9 (95%CI: 2.5 to 6.3), first month (any dose) 9.2 409 


(95%CI: 2.3 to 160.1), NSAID alone 4.9 (95%CI: 3.9 to 6.1). 410 


In a large US trial, the control group of patients took a variety of different NSAIDs for 411 
rheumatoid arthritis [41]. In this cohort, the number needed to treat for a 6 month period to 412 


expect one serious gastrointestinal event was 105 (95%CI: 81 to 151), though it is unclear 413 
how many events were caused by the NSAID. Comparing the use of ibuprofen to no NSAID 414 
use, various case-control studies have estimated the rate of serious gastrointestinal damage 415 


to vary from no risk to a relative risk of 2 [42]. A meta-analysis of prevention trials found that 416 
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the absolute risk of an endoscopic ulcer in regular NSAID users was 20-30% [43] (11 trials), 417 
but in these studies all patients had gastroscopy and only a small proportion of these ulcers 418 


would ever have become symptomatic. Symptomatic ulcer disease is an uncommon side-419 
effect of NSAID use when its occurrence is set against the huge volume of tablets taken 420 
(17.3 million prescriptions for cardiovascular dose aspirin, 19.4 million prescriptions for 421 


NSAIDs for musculoskeletal pain and considerable further over-the-counter sales in 2001) 422 
[44]. In 1995, there were 60,000 hospitalisations for gastrointestinal injury [45], of which a 423 
proportion will have been associated with NSAID use. The risk of hospitalisation for bleeding 424 


peptic ulcer associated with NSAID use is of the order of one for every hundred patient years 425 
of treatment. 426 


Many patients with musculoskeletal pain require the symptomatic relief delivered NSAIDs to 427 
which must be added many patients using Aspirin in to prevent cardiovascular disease. 428 


Given the low absolute levels of harm only certain patients groups are considered at high 429 
risk: those with previous ulceration; those on other medication harmful to the gastric and 430 


duodenal lining; the elderly; and those on long term high dose NSAID use. 431 


I.4.2.11 Recurrence of dyspepsia 432 
 433 


– Dyspepsia is a remitting and relapsing disease, with symptoms recurring annually in 434 
about half of patients. (II) 435 


Almost all causes of dyspepsia are recurrent and intermittent in nature. The only definitive 436 
treatments for dyspepsia are H. pylori eradication therapy, and surgery. Other treatments do 437 


not address underlying reasons for dyspepsia; once treatment stops symptoms may return. 438 


Table 12 shows the risks of untreated dyspepsia recurring, by cause, both within patients’ 439 
lifetimes and in the year following first diagnosis. 440 


Table 3: Annual and lifetime risks of recurrence for dyspepsia categories 441 


Description  Risk, % Source 


Annual risk of recurrence 


Duodenal Ulcer (H. pylori positive) 15% 46, 47, 48 


Gastric Ulcer (H. pylori positive) 5% 47, 48 


Functional dyspepsia (overall)* 50% 49 


Duodenal Ulcer (H. pylori negative) 1% 47 


Gastric Ulcer (H. pylori negative) 1% 47 


Reflux (overall) 50% 49 


Lifetime risk of recurrence 


Duodenal Ulcer (H. pylori positive) 80% 50, 51 


Gastric Ulcer (H. pylori positive) 60% 51, 52 


Duodenal Ulcer (H. pylori negative) 5% 51, 52 


Gastric Ulcer (H. pylori negative) 5% 51, 52 


Functional dyspepsia (H. pylori positive) 50% vii 


Functional dyspepsia (H. pylori negative) 48% vii 


Reflux (overall) 80% 53 
 442 


I.4.2.12 The role of symptom patterns in diagnosis 443 


– Dyspeptic symptoms are a poor predictor of significant disease.  Between one 444 


quarter and one half of patients with symptoms meriting referral have significant 445 
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disease confirmed by endoscopy. In primary care, described symptoms are a poor 446 
predictor of underlying pathology. (II) 447 


A systematic review examined the extent to which symptom patterns could be used to predict 448 


final endoscopic diagnosis. The review identified four studies of unselected referred patients 449 
with dyspepsia where endoscopy was carried out on all patients by an investigator unaware 450 
of the symptom evaluation [54,55,56,57] 451 


The overall performance of both individual symptoms and symptom clusters in predicting 452 
endoscopic diagnosis was poor (Table 13). The prevalence of significant disease was quite 453 
low in the studies with the effect that individual patients with ‘classic’ symptoms tended to 454 


have no better than a 50-50 chance of having a specific lesion. None of the studies recruited 455 
unselected patients from primary care, where performance on the basis of symptoms is likely 456 
to be poorer still. 457 


None of these studies have examined unselected consecutive patients presenting in primary 458 
care. The CADET-PE study (presented at Digestive Disease Week 2003) reported 1,040 459 
patients presenting with uninvestigated dyspepsia at one of 49 Canadian family physician 460 
centres, aged 18 years or older and undergoing endoscopy within 10 days of presentation. 461 


The findings were stratified according to whether the patients fitted the Rome II criteria 462 
(predominant heartburn is classed as GORD), or the Canadian guideline definition which 463 
only defines patients as having GORD where the sole symptom is of heartburn (Table 14). 464 


Even in patients without dominant heartburn 37% had oesophagitis and duodenal ulcer was 465 
as common in patients with dominant heartburn as epigastric pain [58]. 466 


Table 4: Performance of symptom evaluation as a predictive method for detecting 467 
endoscopically significant disease 468 


 


Edenholm,  


1985 


Talley,  


1993 


Adang,  


1996 
Muller-Hansen, 


1998 


Symptom predicting peptic ulcer 


Pain before 
meals or 
relieved by 


food 


 


Sensitivity 86%, 


Specificity 46%, 


Prevalence 25%, 


PPV 36%, NPV 
91%, 


LR+ 1.59, LR- 0.30. 


 Sensitivity 38%, 


Specificity 73%, 


Prevalence 13%, 


PPV 28%, NPV 91%, 


LR+ 1.41, LR- 0.85. 


 


 


Day or 
nocturnal 
epigastric 


pain 


Sensitivity 90%, 


Specificity 49%, 


Prevalence 25%, 


PPV 39 %, NPV 
94%, 


LR+ 1.76, LR- 0.20. 


 Sensitivity 83%, 


Specificity 46 %, 


Prevalence 17%, 


PPV 23%, NPV 93%, 


LR+ 1.54, LR- 0.37. 


 


Ulcer like- 
symptom 


cluster 


 Sensitivity 31%, 


Specificity 71%, 


Prevalence 22%, 


PPV 24%, NPV 
78%, 


LR+ 1.07, LR- 0.97. 


 Sensitivity 62%, 


Specificity 81%, 


Prevalence 16%, 


PPV 40%, NPV 
92%, 


LR+ 3.3, LR- 0.47. 


Symptom predicting oesophagitis 


Heartburn   Sensitivity 71%, 


Specificity 59%, 


Prevalence 27%, 


PPV 38%, NPV 85%, 
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Edenholm,  


1985 


Talley,  


1993 


Adang,  


1996 
Muller-Hansen, 
1998 


LR+ 1.73, LR- 0.49. 


Retrosterna
l pain 


  Sensitivity 41%, 


Specificity 83%, 


Prevalence 27%, 


PPV 46%, NPV 80%, 


LR+ 2.4, LR- 0.71. 


 


Reflux-like 
symptom 


cluster 


 


 Sensitivity 58%, 


Specificity 70%, 


Prevalence 14%, 


PPV 24%, NPV 
90%, 


LR + 1.9, LR- 0.6. 


 Sensitivity 62%, 


Specificity 82%, 


Prevalence 23%, 


PPV 51%, NPV 
87%, 


LR+ 3.4, LR- 0.46. 


Symptom predicting functional dyspepsia 


Dysmotility 
like 


symptom 
cluster 


 


 Sensitivity 16%, 


Specificity 87%, 


Prevalence 19%, 


PPV 21%, NPV 
80%, 


LR + 1.23, LR- 
0.96. 


 Sensitivity 36%, 


Specificity 87%, 


Prevalence 54%, 


PPV 80%, NPV 
52%, 


LR+ 1.3, LR- 0.73. 


Screening performance terms are explained in Appendix x on page 187 


Table 5: Relationship between dyspepsia symptoms presenting in primary care and 469 
endoscopic findings. 470 


 Oesophagitis Gastric Ulcer Gastritis 
Duodenal 
ulcer Duodenitis 


Canadian 
Dyspepsia 


definition 


451 


(43%) 


31 


(3.0%) 


102 


(10%) 


29 


(2.8%) 


54 


(5.2%) 


Rome II 
Dyspepsia 


236 


(36%) 


24 


(3.7%) 


62 


(10%) 


19 


(2.9%) 


29 


(4.5%) 


Rome II 
GORD 


215 


(54%) 


7 


(1.8%) 


40 


(10%) 


10 


(2.5%) 


25 


(6.4%) 


I.4.3 Patients perspectives of dyspepsia 471 


I.4.3.1 Experience of disease and treatment 472 


A qualitative study of 82 patients and 26 GPs explored patients and doctors views of 473 
dyspepsia [59,60,61,62]. Many patients interviewed had long-standing experience of severe 474 
and unpleasant symptoms before seeking medical help, taking over-the-counter medication 475 


before consulting their doctor. The research uncovered stereotypes of doctors (anxious to 476 
ration prescribing), patients (demanding drugs to support an unhealthy lifestyle) and of PPIs 477 
themselves (a ‘lifestyle’ drug, used profligately). However, patients felt they were simply 478 


looking to live as normally as possible. While drugs such as PPIs might substantially improve 479 
patients’ quality of life, they did not eradicate the need for caution and restraint in the way 480 
they lived their lives. 481 


Some patients were perplexed by the lack of a ‘cure’ for their symptoms and worried that the 482 
availability of drug therapies such as PPIs to treat symptoms might inhibit further research 483 
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into the cause and cure of gastric disorders. Most patients wanted to dispense with their 484 
long-term need for PPIs. 485 


There are frequent discrepancies between the individual accounts of illness given by doctors 486 
and their patients. Doctors seemed to vary considerably in their explanations of illness, value 487 
of treatment, and influence of lifestyle factors. Hence it appears particularly valuable to 488 
provide access to evidence- based patient information on the management of dyspepsia. 489 
Examples of texts for H. pylori, GORD, non-ulcer dyspepsia and peptic ulcer can be found on 490 


line at http://www.patient.co.uk/. 491 


Patients wanted their need for appropriate treatment for (often severe) discomfort to be seen 492 


as urgent and real. More than half of the GPs in the studies displayed ‘stereotypical’ attitudes 493 
towards patients and drugs, with the concern that the legitimacy of patients’ needs may be 494 
reduced. The study investigators comment that stereotyping may have reduced the 495 


perceived legitimacy of patients’ need for treatment and helped justify cost reduction 496 
measures as a response to patient irresponsibility.. 497 


I.4.3.2 Doctor-patient interaction and patient expectations 498 


There is a broader literature on why patients consult a general practitioner, much of it 499 
relevant to the treatment of dyspepsia. Zola identified five influences affecting patients’ 500 
decisions to consult a doctor: the availability of medical care, whether the patient can afford 501 


it, the availability of non-medical therapies, how the patient perceives the problem, and how 502 
the patients’ peers perceive the problem. Other triggering factors are required to ‘medicalise’ 503 
symptoms before they are perceived as illness and consultation considered. These triggers 504 


are, according to Zola: an interpersonal crisis; perceived interference with personal 505 
relationships; sanctioning by another individual (e.g. a relative); interference with work or 506 
physical functioning; and setting of external time criteria [63]. 507 


According to the health belief model, the decision to consult the general practitioner is 508 
determined by the presence of cues and the balance of costs and benefits modified by 509 
specific belief of the threat from, or vulnerability to, a condition [64,65]. A study in the 510 


Netherlands examined why patients consult their general practitioner, using two 511 
questionnaires completed in the waiting rooms of practices by 1,000 patients [66]. The 512 
health belief model showed a 98.9% predictive value for consultation, using multiple logistic 513 


regression to determine the principal predictors of consultation. Perceived efficacy of self 514 
care and perceived need for information also influenced the model but the frequency and 515 
duration of the complaint did not. 516 


I.4.3.3 Interpreting symptoms 517 


Although symptoms poorly predict upper gastrointestinal pathology, patients may 518 
contextualise them into their personal circumstances and outlook. A qualitative study of 46 519 


working class women showed that although complex concepts of multi-factorial causation 520 
existed, women were most concerned with finding causal life events with which to invest their 521 
symptoms with individual relevance. ‘Stomach disease’ was most commonly linked to stress 522 


and worry [67]. A further study compared a random sample of 69 patients who had consulted 523 
their GP in the past six months with dyspepsia and 66 who had not [68]. The patients were 524 


interviewed, according to a standard schedule to explore psychological traits, life events and 525 
beliefs about dyspeptic symptoms. There was no difference in the frequency, or subjective 526 
severity of symptoms between the two groups. There were significantly more life events in 527 


the consulting group. Consulters were significantly more likely to believe that their symptoms 528 
were due to serious illness (74% v 17%) and cancer in particular (29% v 13%). 529 
 530 



http://www.patient.co.uk/
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I.4.3.4 Fear of serious illness 531 


A qualitative study of reasons for consultation with dyspepsia was conducted in Birmingham 532 
[69]. Randomly selected consulters and non-consulters with dyspepsia were interviewed in 533 


depth and transcribed tapes were subjected to a thematic analysis. Many of the subjects 534 
were fatalistic with respect to medical interventions and their ability to significantly alter the 535 
prognosis of illness. Beliefs about dietary or mechanistic causes may reflect patients’ 536 


expectations of increasing age. The principal explanations for symptoms lay in the areas of 537 
degeneration (age), imbalance (e.g. of foods) and mechanical interpretations of bodily 538 
function. 539 


The availability of medical care, the cost to the patient of over-the-counter medication, and 540 
the patients’ belief in the ability of medical intervention to alter the course of serious illness, 541 
such as gastric cancer, were all important in this process. The principal predictors of 542 


consultation in this analysis were a family or close friend having being diagnosed with a 543 
serious condition, and the potential explanation of the patients’ own symptoms being due to 544 
something similar. The paradoxical feature of some patients expecting the worse but not 545 


consulting can be explained within the model by reference to costs and benefits. The 546 
medical interventions, for cancer in particular, were perceived as costs, patients either not 547 
wishing to be told or not wanting ‘to be messed around with’. As in a study of delay in 548 


seeking medical advice at the Massachusetts General Hospital [70], patients who worried 549 
more about cancer tended to delay seeking help more than non-worriers.  An element of 550 
denial was also evident in the explanation of symptoms as being due to diet or increasing 551 


age. 552 


I.4.4 Resource implications of managing dyspepsia 553 


– Dyspepsia is expensive, costing the NHS £463 million in drugs in 2001 and £130 554 


million on endoscopies in 2000. 555 


– Over-the-counter and pharmacy-only medication is estimated to have cost about 556 


£100 million in 2002. 557 


Services for managing dyspepsia are provided in both primary and secondary care. Patients 558 


with dyspepsia present at the pharmacy, general practice or the accident and emergency 559 
department with dyspeptic symptoms or upper gastrointestinal bleeding. Upper GI 560 


endoscopy is normally provided in secondary care, although some primary care centres and 561 
GP-run community hospitals also offer facilities. Most GPs have open access to endoscopy, 562 
although waiting times vary widely. Non-invasive tests for H. pylori are also available in 563 


primary and secondary care. 564 


In 2001, £463 million was spent on drugs for dyspepsia: £364 million on PPIs; £54 million on 565 
H2 receptor antagonists (H2RAs); and £24 million on antacids, alginates and proprietary 566 


indigestion remedies, see Table 15 [71].  There is considerable variation within classes of 567 
drug, notably between maintenance and healing dose prescription of PPIs. Reflecting the 568 
current use of these drugs within class, maintenance doses cost on average £15.40 per 569 


month while healing doses cost £28.50 per month. Omeprazole is due to come off patent at 570 
the time of writing and this may result in a fall in PPI costs. 571 


Table 6: Prescription cost analysis for dyspepsia-related drugs: England 2001: totals by BNF 572 
sub-paragraphs [71] 573 


BNF 
chemical 


name 


BNF no. 


 


PXS1 (1,000s) 


 
OWC22 


(1,000s) 
NIC3 (£ 
1,000s) 


NIC/PXS 


(£) 


Antacids and 
Dimethicone 


1.1.1.0 942.5 105.7 2,283.6 2.42 
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BNF 
chemical 


name 


BNF no. 


 


PXS1 (1,000s) 


 
OWC22 


(1,000s) 


NIC3 (£ 


1,000s) 


NIC/PXS 


(£) 


Sodium 
Bicarbonate 


1.1.1.2 5.6 0.0 90.6 16.32 


Other Drugs 
for Dyspepsia 


and GORD4 


1.1.2.1 5,724.4 34.7 21,465.8 3.75 


Antispasmodi
c & Other 
Drugs Altered 


Gut Motility 


1.2.0.0 2,736.1 793.8 20,175.2 7.37 


Test for 
Helicobacter 


pylori 


1.3.0.0 2.1 0.3 45.1 21.12 


H2-Receptor 
Antagonists 


1.3.1.0 5,657.7 661.8 53,500.7 9.46 


Selective 
Antimuscarini


cs 


1.3.2.0 0.1 0.1 3.0 25.79 


Chelates And 
Complexes 


1.3.3.0 30.7 6.7 273.3 8.90 


Prostaglandin 
Analogues 


1.3.4.0 43.2 36.7 623.1 14.41 


Proton Pump 
Inhibitors 


1.3.5.0 13,211.1 12,396.8 364,351.5 27.58 


Other Ulcer-


Healing Drugs 


1.3.6.0 6.3 0.1 150.4 23.77 


 


1 PXS: Prescription items dispensed 


2 OWC2: class 2 drugs reimbursed at the proprietary price when generic unavailable 


3 NIC: Net Ingredient Cost: cost of the drug before discounts and excluding dispensing costs 


4 Primarily alginates. 


The cost of endoscopy varies according to whether it is performed as a day case or inpatient 574 
procedure, and whether any therapeutic intervention is performed. The cost of day case 575 


diagnostic endoscopy was on average £250 in 2000, ranging from £52 to £1,333 with an 576 
interquartile range of £203-£380. In 2001, £132.2 million was spent on 424,600 upper GI 577 
endoscopies, principally for investigative upper gastrointestinal endoscopy. 578 


Table 7: Cost of Upper Gastrointestinal Endoscopy in England [72] 579 


 


Mean cost of 
diagnostic 
endoscopy 


Mean cost of 
therapeutic 
endoscopy 


Total NHS 
expenditure 2000 £ 
million 


HRG code F06 & F16 F05 & F15  


Day case £287, £274 £368, £321 105.1 


Elective inpatient £562, £490 £732, £526 8.6 


Non-elective inpatient £450, £431 £782, £502 18.5 


 580 


National data are not available on the volume of use of serology tests, and local data show 581 


that their use by GPs is variable [73].  Carbon-13 (13C) Urea breath tests are available on 582 


prescription, but are not widely used in primary care.  Figure 10 shows the number of 13C urea 583 
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breath tests prescribed in England 1999-2001. Estimated costs of detecting H. pylori using 584 


serology, stool antigen and breath testing are found on page 191 585 


Figure 10: Trends in prescribing of Urea Breath Tests, Source: Prescription Pricing Authority 586 


 587 


I.4.4.1 Consultation in secondary care 588 


There are an estimated 539 gastroenterologists working in England and Wales, currently 589 
increasing at  a rate of approximately 7% per year [74].  There is a wide variation in the 590 
number of gastroenterologists working per head of population with 8-fold differences seen 591 


when comparing English regions. This may impact upon the capacity of local secondary care 592 
services to support primary care. Although national data are unavailable, dyspepsia is 593 
estimated to account for 50% of a gastroenterologist’s workload [75]. General physicians, 594 


nurse specialists or practitioners, medical microbiologists, clinical scientists, laboratory staff 595 
and surgeons all contribute to the secondary care management of dyspepsia although their 596 
level of resource is unknown. 597 


I.4.4.2 Self-medication 598 


The market for over-the-counter (OTC) and pharmacy only (P) indigestion remedies is 599 
dominated currently by three pharmaceutical companies Reckitt Benckiser, Roche and 600 


GlaxoSmithKline, with   most commonly used products being Gaviscon, Rennie and Zantac 601 
75 (Table 17). The market for indigestion and heartburn remedies is estimated to be worth 602 


about £100 million in 2002, having grown 9% since 1997. Unlike prescription only medicines 603 
(POMs), direct marketing of these products is allowed and several market leaders are 604 
associated periodically with multi-million pound advertising campaigns [76]. Advertising, 605 


some targeted at younger people, and new product developments featuring chewable 606 
formats and claims of multiple action, immediate action and longer lasting effect are likely to 607 
have driven growth. 608 


Table 8: Manufacturer and brand shares in indigestion remedies, 2000 and 2002 [76] 609 


Manufacturer/brand £m, 2000 % £m, 2002* % % change (‘02-‘00) 


Reckitt Benckiser 25.7 27.0 31.7 32.0 +23.3 


Gaviscon Liquid 2.4 2.5 3.0 3.0 +25.0 


Gaviscon Tablets 16.6 17.5 18.8 19.0 +13.3 


Gaviscon Advance 6.7 7.1 9.9 10.0 +47.8 
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Manufacturer/brand £m, 2000 % £m, 2002* % % change (‘02-‘00) 


Roche 27.6 29.0 26.7 27.0 -3.3 


Rennie Original 19.0 20.0 19.1 19.3 +0.5 


Rennie Rapeze 3.5 3.7 3.7 3.7 +5.7 


Rennie Deflatine 3.8 4.0 3.4 3.4 -10.5 


Rennie Duo 1.2 1.3 0.5 0.5 -58.3 


GlaxoSmithKline 20.9 22.0 19.8 20.0 -5.3 


Tums 3.5 3.7 2.7 2.7 -22.9 


Milk of Magnesia 3.8 4.0 3.5 3.5 -7.9 


Andrews Antacid 1.2 1.3 0.7 0.7 -41.7 


Setlers 2.9 3.1 1.6 1.6 -44.8 


Setlers Wind-eze 3.2 3.4 2.9 2.9 -9.4 


Zantac 75 6.3 6.6 8.4 8.5 +33.3 


SSL (Remegel) 4.5 4.7 4.7 4.7 +4.4 


Wyeth (Bisodol) 4.7 4.9 4.0 4.0 -14.9 


J&J (Pepcid) 0.6 0.6 2.5 2.5 +316.7 


Thornton & Ross 
(Asilone) 


1.4 1.5 0.7 0.7 -50.0 


Others, incl own-label 9.6 10.1 8.8 8.9 -8.3 


Total 95.0 100.0 99.0 100.0 +4.2 


* Estimated 


Data may not equal totals due to rounding 


Source: Mintel 
 


I.4.5 Relevant existing national guidance 610 
 611 


The National Institute for Clinical Excellence issued guidance on the use of the use of Proton 612 
Pump Inhibitors for Dyspepsia in July 2000 (NICE Technology Appraisal No. 7). The 613 


summary guidance is reproduced for reference (Box 1). Additionally the Institute produced 614 
guidance on the use of selective COX-II inhibitors in July 2001 (NICE Technology Appraisal 615 
No. 27), some of which relates to the management of gastrointestinal side-effects in patients 616 


treated for arthritis. Relevant parts of the summary guidance are reproduced below (Box 2). 617 
There are no major inconsistencies between this previously issued guidance and the 618 
recommendations of this guideline. Differences in methodology, definitions and scope when 619 


developing guidance using appraisals and guidelines make it unhelpful to compare 620 
recommendations from the two processes directly. Given its broader scope, direct input from 621 
relevant healthcare professionals and rigorous evidence review, this guideline should be 622 


considered to update previous guidance on the management of dyspepsia. 623 


Box 1: NICE guidance on the use of the use of PPIs in Dyspepsia [77] 624 


1.1 In patients with documented duodenal or gastric ulcers, a treatment strategy of testing for 
Helicobacter pylori and, where positive, eradicating the infection is recommended. Long-
term acid-suppressing therapy should not be used.  Those patients who are H. pylori 
negative or remain symptomatic after eradication therapy should be treated as described 


in 1.6. 


1.2 For patients with a documented non-steroidal anti-inflammatory drug (NSAID)-induced 
ulcer, who must unavoidably continue with NSAID therapy (e.g. those with severe 
rheumatoid arthritis), an acid suppressor, usually a proton pump inhibitor (PPI), should be 
prescribed. After the ulcer has healed, the patient, where possible, should be stepped 
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down to a maintenance dose of the acid suppressor. 


1.3 Patients who have severe gastro-oesophageal reflux disorder (GORD) symptoms or who 
have a proven pathology (e.g. oesophageal ulceration, Barrett’s oesophagus) should be 
treated with a healing dose of a PPI until symptoms have been controlled. After that has 
been achieved, the dose should be stepped down to the lowest dose that maintains 
control of symptoms. A regular maintenance low dose of most PPIs will prevent recurrent 
GORD symptoms in 70-80% of patients and should be used in preference to the higher 
healing dose. Where necessary, should symptoms re-appear, the higher dose should be 
recommenced.  In complicated oesophagitis (stricture, ulcer, haemorrhage), the full dose 
should be maintained. Patients with mild GORD symptoms and/or those who do not have 


a proven pathology can frequently be managed by alternative therapies (at least in the first 


instance) including antacids, alginates, or H2RAs (H2 receptor antagonists). 


1.4 Patients diagnosed with non-ulcer dyspepsia (NUD) may have symptoms caused by 
different aetiologies and should not be routinely treated with PPIs.  Should the symptoms 
appear to be acid-related, an antacid or the lowest dose of an acid suppressor to control 
symptoms should be prescribed.  If they do not appear to be acid-related, an alternative 


therapeutic strategy should be employed. 


1.5 Patients presenting in general practice with mild symptoms of dyspepsia may be treated 
on either a “step-up” or a “step-down” basis. Neither group should normally be treated 


with PPIs on a long-term basis without a confirmed clinical diagnosis being made.  


1.6 In circumstances where it is appropriate to use a PPI and where healing is required, the 
optimal dose to achieve this should be prescribed initially. Once healing has been 
achieved, or for conditions where it is not required, the lowest dose of the PPI that 


provides effective symptom relief should be used. 


1.7 The least expensive appropriate PPI should be used. 


1.8 The use of PPIs in paragraphs 1.1 to 1.7 refers for each indication only to those PPIs 
which have been licensed for that use. 


1.9 On present evidence, PPIs do not have any serious contraindications for the vast majority 
of users, and have been in common use for some eight or nine years. While their use in 
sufficient dosage to cure, or to control symptoms, is well warranted in terms of their clear 


benefits, any additional use cannot be recommended. 
 625 


Box 2: Selected NICE guidance on the use of selective COX-II inhibitors for osteoarthritis 626 
and rheumatoid arthritis [78] 627 


1.2 Of particular concern is the propensity of NSAIDs, including the Cox II selective agents, to 
cause gastro-intestinal adverse events, which can include life threatening gastro-intestinal 
perforations, ulcers or bleeds. These agents should therefore only be prescribed after 
careful consideration of their risks and benefits, especially in patients who may be at 


increased risk of such adverse events. 


1.3 Cox II selective inhibitors are not recommended for routine use in patients with rheumatoid 
arthritis (RA) or osteoarthritis (OA). 


They should be used, in preference to standard NSAIDs, when clearly indicated as part of 
the management of RA or OA only in patients who may be at 'high risk' of developing 
serious gastrointestinal adverse effects. 


1.4 Patients at 'high risk' of developing serious gastrointestinal adverse events include those 
of 65 years of age and over, those using concomitant medications known to increase the 
likelihood of upper gastrointestinal adverse events, those with serious co- morbidity or 
those requiring the prolonged use of maximum recommended doses of standard NSAIDs 
(See Section 2.10).  The risk of NSAID-induced complications is particularly increased in 
patients with a previous clinical history of gastroduodenal ulcer, gastrointestinal bleeding 
or gastroduodenal perforation. The use of even a Cox II selective agent should therefore 


be considered especially carefully in this situation. 


1.6 There is no evidence to justify the simultaneous prescription of gastroprotective agents 
with Cox II selective inhibitors as a means of further reducing potential gastrointestinal 
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adverse events. 


I.5 Treatments and procedures for dyspepsia 628 


I.5.1 Pharmacological interventions 629 


Details of the uses, cautions and contraindications of pharmacological treatments for 630 
dyspepsia can be found in the British National Formulary [79]. A brief summary of common 631 
therapeutics is provided here. Recommendations for the use of these therapeutics are made 632 
in the evidence section. 633 


I.5.1.1 Antacids and alginates 634 


Antacids come in liquid or solid form and commonly contain aluminium or magnesium 635 
compounds, and are used to relieve or prevent symptoms of dyspepsia. They effectively 636 


reduce acid but evidence of a healing effect has not been demonstrated. Antacids with 637 
magnesium may be laxative in some patients while those with aluminium may cause 638 


constipation. Although a range of simple and more complex preparations are available, none 639 
have a clear advantage in symptom relief. Dimethicone is an antifoaming agent added to 640 
some antacids to reduce flatulence. Antacids combined with alginates are understood to 641 


form a ‘raft’ floating on top of the stomach contents thus reducing reflux and protecting the 642 
oesophageal lining. Thus these preparations may have advantages over simple antacids for 643 
reflux- like symptoms. 644 


Indigestion preparations on sale to the public include antacids with other ingredients such as 645 
alginates, dimeticone, and peppermint oil. Sodium bicarbonate has largely fallen from use for 646 
the treatment of dyspepsia. 647 


I.5.1.2 Helicobacter pylori infection 648 


One-week triple-therapy regimens including a PPI, amoxicillin, and either clarithromycin or 649 
metronidazole is shown in this guideline to eradicate H. pylori in about 90% of cases. 650 


Selection of clarithromycin or metronidazole may depend upon rates of local H. pylori 651 


resistance to these agents, if known. Other combinations of antibiotics or two week regimens 652 
are occasionally used, notably in treatment resistant patients, and ranitidine bismuth citrate (a 653 


H2 receptor antagonist) is sometimes used instead of a PPI. 654 


I.5.1.3 H2 receptor antagonists 655 


H2 receptor antagonists block histamine H2 receptor sites in the gastric mucosa. Blockade 656 
reduces gastric acid output thus promoting ulcer healing and relieving gastro-oesophageal 657 
reflux symptoms. They are sometimes used as maintenance treatment in patients with severe 658 


recurring symptoms, and to treat NSAID-associated ulcers. 659 


I.5.1.4 Prostaglandin analogues 660 


Misoprostol is a synthetic prostaglandin analogue.  It reduces acid secretion and protects the 661 
gastric and duodenal linings, promoting ulcer healing. It can reduce ulceration in patients in 662 
whom NSAID therapy cannot be withdrawn. 663 


I.5.1.5 Proton pump inhibitors 664 


Proton pump inhibitors (or PPIs) reduce gastric acid by blocking the hydrogen-potassium 665 
adenosine triphosphatase enzyme system (the ‘proton pump’) in the gastric lining. PPIs are 666 
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used to treat gastric and duodenal ulcers, gastro-oesophageal reflux disease, and 667 
oesophagitis; to prevent and treat NSAID-associated ulcers; and are used together with 668 
antibacterials to eradicate H. pylori. Currently available PPIs are omeprazole, esomeprazole, 669 


lansoprazole, pantoprazole and rabeprazole. 670 


I.5.2 Investigations 671 


Since dyspepsia is common, decisions about investigations and their sequencing will impact 672 
upon the care of substantial numbers of patients. 673 


I.5.2.1 Endoscopy 674 


Endoscopy allows a clinician to view the gastrointestinal tract and, if necessary, perform 675 
therapeutic procedures. An endoscope is used to view the oesophagus, stomach and 676 


proximal duodenum. The development of fibre optic technology first allowed direct imaging in 677 
the 1960s. Endoscopy has now become the ‘gold standard’ test for detecting oesophageal, 678 
gastric and duodenal lesions. Demand for endoscopy has increased during the 1990s to 679 


stabilise at about 1% of the population of England having an endoscopy each year [10]. 680 
Studies suggest the patient acceptability of upper gastrointestinal endoscopy is similar [80] or 681 


greater than double contrast barium meal (DCBM) [81]. Unlike DCBM it is possible to biopsy 682 
suspicious lesions and biopsies for H. pylori can also be obtained. Endoscopy may be 683 


performed with local anaesthetic throat spray or light intravenous benzodiazepine sedation 684 


may be given. Patients are recommended not to drink alcohol, drive a car, use machinery 685 
and sign binding documents for 24 hours after receiving intravenous sedation. The morbidity 686 
and mortality rates of upper gastrointestinal endoscopy are low (1 in 200 and 1 in 2000 687 


respectively in the UK [82]). These are possibly overestimates, based on a more secondary-688 
care higher-risk patient population than those referred for dyspepsia from primary care. 689 
Nonetheless these risks need to inform patient decision making. 690 


Typical findings from endoscopy are shown in Figure 2 on page 45. 691 


I.5.2.2 Investigations for Helicobacter pylori 692 


H. pylori  causes most peptic ulcer disease. Non-invasive testing for this organism is 693 


achieved by serology, faecal antigen tests or the labelled C-urea breath tests. Additionally the 694 
presence of H. pylori can be determined by biopsy during endoscopy.  695 


Serology 696 


Serology involves measuring the antibody response to the organism in the patients’ serum. 697 
This is the cheapest test but also the least accurate with 80-90% sensitivity and specificity 698 
[83]. This technique can be adapted to provide a near patient test giving a diagnosis within 5 699 


minutes. This is convenient in the primary care setting [84] and some studies have shown 700 
sensitivities and specificities approaching 90% [85]. The specificity of near patient H. pylori 701 


tests have been disappointing in other centres [86] and local validation is important before 702 


using these kits in primary care. 703 


Faecal antigen testing 704 


The stool antigen test detects H. pylori antigens in a provided stool sample and is more 705 


accurate than serology with a 90-100% sensitivity and specificity [87,88,89,90,91,92]. 706 
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Labelled C-urea breath tests 707 


Urea breath tests use the powerful urease enzyme possessed by H. pylori to diagnose 708 


infection [93]. Urea labelled with either 13C or 14C is given orally to the patient and if H. pylori 709 


infection is present this will be hydrolysed to isotopically labelled CO2. This is absorbed from 710 


the stomach into the blood and excreted by the lungs. Urea breath tests have a sensitivity 711 


and specificity >95% [94] and are more accurate than serology [95].  The 14C-urea breath test 712 


is simple and cheap [96], but 14C is radioactive and needs to be administered in a medical 713 


physics department, which is not ideal for primary care [93]. 13C is not radioactive so it avoids 714 


these problems but it is difficult to detect, requiring expensive mass spectrometry equipment. 715 


There have been a number of technological advances in 13C-urea breath tests making 716 


analysis cheaper [97,98] but the test is still expensive compared with other non-invasive 717 


alternatives. 718 


I.5.2.3 Surgical procedures 719 


The discovery of H. pylori and the development of powerful acid suppressive therapy have 720 


revolutionised the medical therapy of peptic ulcer and gastro-oesophageal reflux disease. 721 
This has made peptic ulcer surgery almost obsolete. Anti-reflux surgery is reserved for 722 
selected patients with documented acid reflux whose symptoms are unresponsive to medical 723 


therapy or who do not wish to take long term PPI treatment. 724 


Anti-reflux surgery 725 


The Nissen fundoplication and the Hill posterior gastropexy are the two commonest anti-reflux 726 
procedures. The Nissen fundoplication involves mobilisation of the fundus of the stomach 727 
that is then wrapped around the lower oesophagus. The gastro-oesophageal junction is 728 


sutured to the median arcuate ligament in a Hill posterior gastropexy and the stomach is also 729 
held in position by a partial anterior fundic wrap. Surgery is associated with a 1% mortality 730 
and a 2-8% morbidity consisting mainly of gas-bloat syndrome and dysphagia. The short-731 


term success rate of surgery in carefully selected cases is 85% but 10% of patients have a 732 
recurrence of symptoms during follow up [99]. Laparoscopic Nissen fundoplication may make 733 
surgery more attractive although one randomised-controlled trial suggested it was associated 734 


with more morbidity than the open procedure [100]. 735 


Peptic ulcer surgery 736 


Now rarely performed, operations include an antrectomy with a gastro-duodenal anastomosis 737 
(Billroth I), an antrectomy with gastro-jejunal anastomosis (Billroth II), a vagotomy and 738 
pyloroplasty or a highly selective vagotomy. 739 


Surgery for gastric cancer 740 


Although the prognosis is poor, surgical resection is the only procedure that provides a 741 
potential cure for advanced gastric malignancy. The extent of surgery however remains 742 
controversial. A total or subtotal gastrectomy with removal of lymph nodes within 3 cm of the 743 


stomach (a D1 resection) has been the traditional approach in Europe. This has been shown 744 
to have a significantly lower post- operative mortality than more radical surgery removing 745 


more distant lymph nodes and performing a splenectomy (a D2 resection) with similar three 746 
year survival [101]. The long-term survival from surgery in the UK, however, is disappointing 747 
with only 20% surviving more than five years [102].  The Japanese report less post-operative 748 


mortality and better survival with D2 resections [103]. This may be due to the Japanese 749 
presenting with gastric cancer at a younger age or more technical expertise at performing 750 
radical resections. One report from a UK unit with a high volume of D2 resections reported a 751 
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70% five year survival rate [104] and a low post-operative mortality attributed to preservation 752 
of the spleen [105]. 753 


Oesophageal cancer surgery 754 


Historically oesophageal resection has been associated with one of the highest post-755 
operative mortality of any of the routine surgical procedures [106]. The operation now has a < 756 


10% post-operative mortality in specialised centres although five year survival from potentially 757 
curative resections is still less than 30%. The best treatment modality remains controversial: 758 
randomised controlled trials are currently being conducted to assess whether chemotherapy, 759 


radiotherapy or combined adjuvant therapy can improve survival. 760 


Double contrast barium meal 761 


Radiological investigation was the hospital-based procedure of choice until the 1980s but this 762 
was superseded by endoscopy because of its perceived greater accuracy and ability to take 763 
biopsies [107]. Double contrast barium meals (DCBM) provide better gastric mucosal coating 764 
and superior images to single contrast methods. DCBM are almost as sensitive as upper 765 


gastrointestinal endoscopy in detecting oesophageal cancer, advanced gastric cancer, 766 
duodenal and gastric ulceration [108,109,110] but are less sensitive at identifying early gastric 767 
cancer [111], oesophagitis and more subtle duodenal inflammation [112].  The other 768 


disadvantage of radiology is that biopsies of suspicious lesions cannot be obtained. 769 


I.6 Auditing care 770 


At the time of writing, the guideline developers are unable to identify any evidence of 771 
workable strategies to audit the care of patients with dyspepsia. MIQUEST is funded by the 772 
NHS Information Authority and is the recommended method of expressing queries and 773 


extracting data from different types of practice systems. Primary Care Informatics who 774 
implement MIQUEST have identified READ codes that may be helpful in investigating the 775 
care of patients with dyspepsia (Table 18), although the guideline development group 776 


express the reservation that coding of patient consultations in primary care may be 777 
inconsistent limiting the current value of this form of audit. 778 


A more basic approach is to audit levels and proportions of drugs prescribed for dyspepsia. 779 
This data is available to practices through PACT (Prescribing Analysis Costs and Trends). 780 


Levels of use of drugs can be usefully compared when general practice populations are 781 
similar. However, they are not directly linked to the reason for prescription; clinical need and 782 


appropriateness cannot be assessed. 783 


Information about MIQUEST and the Primary Care Information Services (PRIMIS) that helps 784 
Primary Care trusts using systems like MIQUEST and other initiatives of the NHS Information 785 
Authority can be found on the following websites: http://www.miquest.co.uk/, 786 


http://www.primis.nhs.uk/, and http://www.nhsia.nhs.uk/. 787 


Table 9: Read codes to audit care of patients with dyspepsia in primary care 788 


Read Codes for PPI Associated Morbidities 


Condition Information Prompt Read v1  


(4 byte) 


Read v2  


(5 byte) 


Dyspepsia, indigestion 


NOS 


Dyspepsia Date I264 JI6y4 


Duodenal ulcer DU Choices*& Date I23. J12. 


Gastric ulcer GU Choices*& Date I22. J11. 



http://www.miquest.co.uk/

http://www.miquest.co.uk/

http://www.primis.nhs.uk/

http://www.nhsia.nhs.uk/
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Oesophagitis GORD+ Date I212 J101. 


Oesophageal reflux 
without oesophagitis 


GORD without 
oesophagitis 


Date  J10y4 


Barrett’s oesophagus  Date I218 J1016 


Oesophageal 
strictures and stenosis 


 Date I214 J103. 


Oesophageal ulcers  Date I213 J102. 


Gastritis and 
duodenitis 


 Choices* & Date I25. J15. 


Codes useful for monitoring patients on PPIs – Read v2 


Condition/Procedure Information Prompt Code 


Prophylactic drug 


therapy 


Use free text to include “NSAID (gastro 


protection)” 


Date 8B6. 


Gastroscopy normal Gastroscopy result normal Date 36140* 


Gastroscopy abnormal Gastroscopy result abnormal Date 36150* 


Barium meal normal Barium meal result normal Date 5482 


Barium meal abnormal Barium meal result abnormal Date 5483 
 


Read Codes for Helicobacter pylori Associated Morbidities 


Condition/Procedure Information Prompt Read v1  


(4 byte) 


Read v2  


(5 byte) 


Helicobact eradication 
therapy 


Eradication therapy for 
Helicobacter pylori 


Date 8BAA 8BAC. 


Dual therapy 
helicobacter 


Dual therapy regime 
used 


Date 8BAC 8BAE. 


Triple therapy 
helicobacter 


Triple therapy regime 
used 


Date 8BAD 8BAF 


Helicobacter serology 
positive 


Positive serology test 
result for H. pylori 


Date 4JD6 4JD6. 


Helicobacter serology 
negative 


Negative serology test 
result for H. pylori 


Date 4JD7 4JD7. 


Helicobacter serology 
equivocal 


Equivocal serology test 
result for H. pylori 


Date 4JDB 4JDB. 


Helicobacter breath 
test 


Breath test performed Date 4JM. 4JM. 


Helicobacter breath 
test pos 


Positive breath test 
result for H. pylori 


Date 4JM0 4JM0. 


Helicobacter breath 
test neg 


Negative breath test 
result for H. pylori 


Date 4JM1 4JM1. 


Helicobacter not tested Breath test not 


performed 


Date 4JM2 4JM2. 


CLO test for 
Helicobacter pylori 


CLO test performed Date 4JO. 4JO. 


CLO test positive Positive CLO test result 
for H. pylori 


Date 4JO0 4JO0. 


CLO test negative Negative CLO test result 
for H. pylori 


Date 4JO1 4JO1. 


+Use free text to indicate whether with ‘mild oesophagitis’, ‘severe oesophagitis’ or with ‘oesophageal 
haemorrhage’ 
* Unavailable in Read code version 1 (4 byte) 
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I.7 Appendix 789 


I.7.1 Appendix 1: describing the results of trials 790 


I.7.1.1 Binary outcomes 791 


A binary outcome provides two possibilities, for example: alive or dead; still on treatment or 792 
withdrawn from treatment. Binary data may be expressed in several ways in clinical studies. 793 


These are primarily odds ratios, risk ratios (also known as relative risks) and risk differences. 794 
Binary data from a comparative trial can be shown in a two by two table: 795 


 796 


 797 


 
Dead Alive 


Intervention Group A B 


Control C D 


  798 


In other words, the odds ratio is the odds of death in the intervention group (number of 799 
deaths divided by the number of survivors) divided by the odds of death in the control group.  800 


 801 


The risk ratio is the proportion of deaths in the intervention group (number of deaths in the 802 
intervention group divided by the total number allocated to the intervention) divided by the 803 
proportion of deaths in the control group. Trials sometimes refer to relative risk reductions 804 
(RRRs) which are calculated as one minus the risk ratio 805 


 806 


The risk difference is the proportion of deaths in the intervention group (number of deaths in 807 
the intervention group divided by the total number allocated to the intervention) minus the 808 
proportion of deaths in the control group. 809 


Worked example: 810 


In a trial of an ACE inhibitor in patients with heart failure there were 452 deaths among 1,285 811 
patients randomised to receive enalapril, and 510 deaths among 1,284 allocated to control 812 


after an average follow-up of 4.5 years [a].  Shown in a two by two table this is: 813 
 814 


 815 
SOLVD trial Dead Alive 


Intervention Group 452 833 


Control 510 774 
 816 
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Using the formulae provides an odds ratio of 0.82, a risk ratio of 0.89, and a risk difference of 817 
-0.045 (or a 4.5% reduction in the risk of death). 818 


Each measure has advantages and disadvantages. The Odds Ratio is a statistically robust 819 
measure, but is hard to interpret clinically. The Risk Ratio is superficially easier to interpret, 820 
and both odds ratios and risk ratios may be particularly useful when attempting to combine 821 
studies which are estimating the same common underlying effect, but in which both severity 822 


of condition and length of follow up may vary. Neither measure is sufficient for clinical 823 
decision making alone: an odds ratio or risk ratio apparently showing a large effect from an 824 
intervention will not lead to large benefits in practice where the events are rare, and an 825 


apparently small relative effect may have a substantial impact where events are very 826 
common. 827 


Risk Differences are not very helpful for exploring common underlying effects, but are very 828 


useful for describing the practical importance of the effects of treatment. Similarly, Number 829 
Needed to Treat is used to describe absolute benefits (NNT is the inverse of the risk 830 
difference: 1/0.045 or 22 in our example). It expresses the number of patients that would 831 


have to receive the intervention for one patient to receive (or avoid) the outcome described in 832 
a trial. A main advantage of the risk difference is that it expresses the practical value of 833 
interventions and allows comparisons between alternative treatments. However, a standard 834 


problem for risk differences and numbers needed to treat is that they are often derived from 835 
trials that have different lengths of follow up. The risk difference tends to become bigger as 836 
follow-up increases. Thus the incidence risk difference is used to estimate treatment effects 837 


using a common time frame, for example the number of deaths avoided as a result of 838 
treating 1,000 patients for a year [b]. 839 


Trials enrol a sample from the population of all patients and estimate the effect of treatments. 840 


These estimates have a degree of uncertainty which becomes less the bigger the sample 841 
size. A Confidence Interval (CI) for a treatment effect estimated in a trial is the range in which 842 
the actual population treatment effect is assumed to lie, with a specified probability. The 843 


specified probability is arbitrary: 95% is the most commonly chosen value, meaning that the 844 
true underlying treatment effect is assumed to lie within the range 19 times out of 20.  The 845 
smaller the confidence interval, the greater the precision of measurement in the study. More 846 


precise confidence intervals are achieved, all things being equal, by studies which enrol 847 
more patients. The best and most likely estimate of effect is the point estimate at the centre 848 
of the confidence interval range. For our example the best estimate was that after nearly 5 849 


years of treatment, an ACE inhibitor achieves a 4.5% reduction in the risk of death with a 850 
95% confidence interval of 0.8% to 8.3%. 851 


I.7.1.2 Meta-analysis of binary data 852 


Commonly more than one trial exists to inform the value of a particular treatment. Where 853 
studies feature similar designs and use adequately similar outcomes it is possible to combine 854 
these to obtain an overall estimate of effect. This statistical process, called meta-analysis, 855 


involves taking a weighted average of the results of trials, where the most informative trials 856 
(biggest and with most events) contribute most to the overall result. Figures called forest 857 


plots are often used to display the findings of meta analyses. The example below shows a 858 
meta-analysis of the results of trials of statin therapy following a myocardial infarction to 859 
reduce the risk of subsequent mortality. The finding from each trial is shown as a mark on a 860 


graph with a line showing its confidence interval. In this instance, the mark used is a box, the 861 
size of which indicates how important the trial is to the combined, or pooled, result. The 862 
pooled finding is shown after the individuals studies (in the example as a lozenge) and 863 


indicates a risk ratio for death of 0.79 or 79% for patients receiving a statin when compared 864 
to those receiving placebo. Alternatively this may be expressed as a 21% relative reduction 865 
in the risk of death. The 95% confidence indicates, 19 times out of 20, that the true effect of 866 







Dyspepsia and gastro-oesophageal reflux disease 
Information from NICE clinical guideline 17 


 


National Institute for Health and Care Excellence 2014. 
30 


 


the drug will lie between a relative reduction of 72% and 86%: the range excludes the line of 867 
no effect or no change (one). The advantage of meta analysis is it provides the most precise 868 


guess at the effect of treatment reflecting all available studies. However, if the studies 869 
themselves have limitations or differ in important ways, then meta analysis can be 870 
misleading. 871 


 872 


I.7.1.3 Meta-analysis of continuous data 873 


Many outcomes are not binary but continuous (or nearly so), such as blood pressure 874 
readings and pain or symptom scores. With continuous data, the mean score for treatment 875 


and control groups in each trial are subtracted to calculate a mean difference (for example a 876 
reduction in blood pressure) and confidence intervals for this change are calculated using 877 
standard formulae that reflect the spread of the data (referred to as the standard deviation). 878 


Where studies use a common continuous outcome measure, meta-analysis can combine 879 
these to calculate a summary weighted mean difference comparing treatment and control 880 
groups. 881 


Dichotomising data that are naturally continuous (for example into treatment failures and 882 
successes) is not generally advisable. It is often arbitrary, may result in pooling scores based 883 
on different cut-offs in different studies or cut-offs that have been identified with knowledge of 884 
the data and thus show the data in a favourable light. Dichotomisation may exaggerate small 885 


differences in effect, and more fundamentally the approach removes much information from 886 
the original data. 887 


Standardisation 888 


When there are concerns that measurement between studies is not undertaken using a 889 
common metric, standardised mean differences can be calculated for each trial. Examples 890 


might be where different but related measures are used to estimate the same outcome in 891 
patients, or where it is likely that measures are used inconsistently by different investigators. 892 
Standardisation is achieved by dividing mean differences from studies by their standard 893 


deviation [c,d]. Standardised weighted mean differences lack physical interpretation but can 894 
be worked back to a value on an original physical scale. 895 


 896 


 897 
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True + True - All 


Screen + 79 950 1,029 


Screen - 21 8,950 8,971 


All 100 9,900 10,000 


 


I.7.1.4 Studies examining different doses 898 


Sometimes trials examine multiple dose regimens compared with a single control group. 899 
These trials are often conducted early during product development, are designed to examine 900 


the most appropriate dosage of a drug and may include groups receiving doses both within 901 
and outside the range ultimately licensed. It is important that such comparisons are not 902 
considered separately in the analyses, since they share a single control group and the 903 


resulting confidence intervals will be inappropriately narrow. In order to include all relevant 904 
information without undue statistical precision, an average effect is estimated for the range of 905 
therapeutic doses available. 906 


I.7.1.5 Naturalistic studies 907 


Double-blind randomised trials are occasionally criticised for inadequately representing 908 
treatment in the real world. In other words, trials that use a well defined population without 909 


co-morbidity, limit treatment options and make both the doctor and patient blind to the 910 
treatment received may provide different results from those realised in practice. The 911 


evaluation of pharmaceuticals is best undertaken using a series of experimental studies. This 912 
is reflected in phase II and III studies (small-scale dose ranging through to larger trials, often 913 
for licensing). Studies in phase IV may relax some of the requirements of the earlier trials in 914 


order to better reflect the real world: these may include relaxation of blinding, limiting clinical 915 
strategies such as choice of drug after initial randomisation and co-morbidity. Such studies 916 
have been described as ‘contaminated with the real world’ [e] and it may be difficult to work 917 


out what is being estimated (particularly with, say, strong patient or doctor preferences for 918 
one treatment). However, when examined with the earlier phase III trials, they may add 919 
useful information. 920 


I.7.1.6 Meta-regression analysis 921 


Where a number of trials examine the same underlying question, more complex techniques 922 
may be used to understand trial evidence. Regression models can explore whether the size 923 


of benefit from treatments varies with certain factors such as age or the presence of other 924 
diseases [f]. 925 


I.7.2 Describing the results of diagnostic tests 926 


Before any tests are conducted, patients have a certain likelihood of disease. This may be 927 


determined as the population average or arise from a clinical assessment. Diagnostic tests 928 
try to improve the likelihood that individuals do or do not have disease, but do not usually 929 
provide certainty. A test may draw on a variety of data to understand or predict health status: 930 


these include psychological or physical characteristics, patient history, symptoms or signs, 931 
and findings from tests or equipment. 932 


In diagnostic studies conducted to understand whether a test will be helpful, the test is 933 
compared with a reference standard (a proxy for true disease status). Reference standards 934 


are not always very good and their closeness to the gold standard (the test that would give 935 
absolute certainty about disease status) has to be assessed. Populations studied may vary in 936 
their relevance when addressing a clinical question within a guideline group [I,II].  937 


 938 
 939 


 940 


 941 
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How tests are evaluated can be illustrated by examining mammographic screening for breast 942 
cancer [III]. The results are based on a cohort of ten thousand patients and the test 943 


performance found in published studies. The prevalence of breast cancer in this example is 944 
1% or 100 in 10,000. Findings can be characterised by whether a positive test suggesting 945 
cancer (screen positive) is confirmed by the reference standard as a true positive case. 946 


Studies have found that 79 out of 100 cases of suspected breast cancer arising from 947 
mammographic screening are subsequently confirmed by biopsy, a sensitivity of 79%.  948 
Similarly 8,950 out of 9,900 patients without breast cancer are correctly excluded by 949 


screening, a specificity of 90%. On receipt of a positive screening result, the probability of 950 
biopsy confirming breast cancer is 79 out of 1,029 patients or 8%, the positive predictive 951 
value. A positive test increases a women’s likelihood of having cancer from 1% to 8%. 952 


Similarly, a negative result decreases her likelihood from 1% to 0.2% (or from 1 in 100 to 953 
about 1 in 500). 954 


As a rule of thumb, tests with sensitivities and specificities of 80% or more are considered 955 


useful. Whether this is the case depends upon the seriousness of missed disease or 956 
likelihood and consequence of unnecessary treatment for a false positive diagnosis. 957 


 958 


 
True + True - All 


Screen + 


Screen - 


a 


c 


b 


d 


a+b 


c+d 


All a+c b+d a+b+c+d 


Formally, the following quantities are usually provided to describe the performance of 959 
diagnostic tests. 960 


 Prevalence = (a+c)/(a+b+c+d) 961 


 Sensitivity = a/(a+c) 962 


 Specificity = d/(b+d) 963 


 Positive Predictive Value PPV = a/(a+b) 964 


 Negative Predictive Value NPV = d/(c+d) 965 


 Likelihood ratio (positive), LR+ = sensitivity/(1-specificity) 966 


 Likelihood ratio (negative), LR- = (1-sensitivity)/specificity) 967 


 968 


I.7.3 Appendix 3: Prescription cost analysis for dyspepsia-related drugs.  969 


England 2001: totals by chemical entities [71] 970 


BNF Chemical name BNF no. PXS2 


(1,000s) 
OWC23 


(1,000s) 
NIC4 


(£ 1,000s) 


NIC/PXS 


(£) 


Antacids and Dimethicone 1.1.1.0 942.5 105.7 2,283.6 2.42 


o Aluminium & 


Magnesium & Act 
Dimethicone 


 161.3 1.3 364.4 2.26 


o Aluminium & 


Magnesium & 
Oxethazaine  


 91.5 2.6 157.2 1.72 


o Aluminium 


Hydroxide 


 32.2 5.6 119.5 3.71 


o Co-
Magaldrox(Magnesi


 283.9 62.8 704.1 2.48 
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BNF Chemical name BNF no. PXS2 


(1,000s) 


OWC23 


(1,000s) 


NIC4 


(£ 1,000s) 


NIC/PXS 


(£) 


um/Aluminium 
Hydrox) 


o Co-Simalcite (Act 
Dimethic/Hydrotalcit


e) 


 55.1 12.9 148.0 2.69 


o Dimethicone  136.0 20.2 297.9 2.19 


o Gripe Mixtures  0.1 0.0 0.2 2.14 


o Hydrotalcite  5.3 0.0 12.0 2.27 


o Magnesium 


Carbonate 


 5.3 0.0 112.6 21.28 


o Magnesium 
Hydroxide 


 1.4 0.2 7.3 5.15 


o Magnesium Oxide  0.9 0.0 74.0 82.50 


o Magnesium 


Trisilicate 


 169.7 0.0 286.5 1.69 


Sodium Bicarbonate 1.1.1.2 5.6 0.0 90.6 16.32 


o Sodium Bicarbonate  5.5 0.0 90.4 16.52 


Other Drugs for Dyspepsia 


and GORD 


1.1.2.1 5,724.4 34.7 21,465.8 3.75 


o Alginic Acid 
Compound 


Preparations 


 5,722.0 34.5 21,413.6 3.74 


o Calcium Carbonate  1.1 0.0 46.6 42.43 


o Other Preparations  1.3 0.1 5.5 4.31 


Antispasmodic & Other 
Drugs Altered Gut Motility 


1.2.0.0 2,736.1 793.8 20,175.2 7.37 


o Alverine Citrate  289.4 209.6 3,171.1 10.96 


o Alverine Citrate 


Compound 
Preparations 


 4.2 0.9 55.4 13.06 


o Atropine Sulphate  3.7 0.0 77.4 20.70 


o Belladonna 


Alkaloids 


 1.8 0.0 2.2 1.24 


o Cisapride  1.1 0.9 27.7 24.99 


o Compound 


Antispasmodic 
Preparations 


 0.1 0.0 1.0 8.59 


o Dicyclomine HCl 
Compound 


Preparations 


 87.5 0.8 180.8 2.07 


o Dicyclomine 
Hydrochloride 


 261.8 156.6 1,170.1 4.47 


o Glycopyrronium 


Bromide 


 0.9 0.5 84.2 92.84 
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BNF Chemical name BNF no. PXS2 


(1,000s) 


OWC23 


(1,000s) 


NIC4 


(£ 1,000s) 


NIC/PXS 


(£) 


o Hyoscine 
Butylbromide 


 268.0 129.1 903.2 3.37 


o Mebeverine HCl 


Compound 
Preparations 


 97.1 17.1 1,450.3 14.94 


o Mebeverine 
Hydrochloride 


 1,362.2 81.0 9,397.2 6.90 


o Peppermint Oil  322.1 175.1 3,176.0 9.86 


o Propantheline 
Bromide 


 36.2 22.3 475.9 13.16 


Test for Helicobacter pylori 1.3.0.0 2.1 0.3 45.1 21.12 


o Other Preparations  2.1 0.3 45.1 21.12 


H2-Receptor Antagonists 1.3.1.0 5,657.7 661.8 53,500.7 9.46 


o Cimetidine  1,248.7 16.8 7,759.2 6.21 


o Famotidine  46.2 0.5 1,271.9 27.51 


o Nizatidine  573.4 539.0 9,281.0 16.18 


o Ranitidine Bismuth 


Citrate 


 1.3 1.0 36.3 27.98 


o Ranitidine 
Hydrochloride 


 3,788.0 104.4 35,151.6 9.28 


Selective Antimuscarinics 1.3.2.0 0.1 0.1 3.0 25.79 


o Pirenzepine  0.1 0.1 3.0 25.79 


Chelates And Complexes 1.3.3.0 30.7 6.7 273.3 8.90 


o Sucralfate  26.7 5.6 253.7 9.50 


o Tripotassium 
Dicitratobismuthate 


 4.0 1.1 19.6 4.90 


Prostaglandin Analogues 1.3.4.0 43.2 36.7 623.1 14.41 


o Misoprostol  43.2 36.7 623.1 14.41 


Proton Pump Inhibitors 1.3.5.0 13,211.1 12,396.8 364,351.5 27.58 


o Esomeprazole  357.5 266.3 8,647.6 24.19 


o Helicobacter pylori 


Eradication Therapy 
 60.8 5.1 2,157.4 35.46 


o Lansoprazole  6,249.4 6,066.8 140,338.8 22.46 


o Omeprazole  4,813.0 4,544.6 174,664.4 36.29 


o Rabeprazole 
Sodium 


 571.9 530.5 12,734.2 22.27 


Other Ulcer-Healing 


Drugs 


 1,158.5 983.5 25,809.0 22.28 


o Carbenoxolone 
Sodium Compound 
Prep's 


1.3.6.0 6.3 0.1 150.4 23.77 


2 PXS: prescriptions 


3 OWC2: class 2 drugs reimbursed at the proprietary price when generic unavailable 
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BNF Chemical name BNF no. PXS2 


(1,000s) 


OWC23 


(1,000s) 


NIC4 


(£ 1,000s) 


NIC/PXS 


(£) 


4 NIC: Net Ingredient Cost: cost of the drug before discounts and excluding dispensing costs 


I.7.4 Appendix 4: A cost comparison of serology, stool antigen and breath testing 971 


for H. pylori 972 


(The following is an edited version of an analysis received from Dr Cliodna McNulty, 973 
Consultant Microbiologist, Gloucester and Primary Care Liaison for the Health Protection 974 


Agency Helicobacter Pylori Working Group). 975 


The purchase cost and performance of tests using serology, the stool antigen testing and the 976 
urea breath testing are estimated in Table 19and Table 20. 977 


Table 10: Unit cost of non-invasive tests for H. pylori 978 


 Serology Dako Stool 


Antigen 


Meridian Stool 


Antigen 


Urea Breath 


Test 


Kit cost (£/no. of 
tests) 


£138.06/96 £460/96 £225/48 £14.55*/single 


Cost per test+ £1.53 £5.11 £5.11 N/A 


Technician time @ 
£15/hour 


£2.25 £3.00 £3.00 N/A 


Needle/vacutainer 
or stool collection 


vial 


£0.07 £0.12 £0.12 N/A 


Syringe £0.06 N/A N/A N/A 


Practice Nurse @ 
£15/hour 


£2.50 N/A N/A £4.25 


Transport and 


handling 


£3.20 £3.20 £3.20 N/A 


Total# £9.61 £11.43 £11.43 £18.80 


Assumptions 


+   Assuming testing in batches of 30 some tests are unused. 


*   Pylobactell prescription test cost/test to pharmacist is £20.75. £6.20 paid by patient as 


prescription charge and £14.55 as an NHS cost. 


#   Costs include VAT and are agreed by the manufacturers. 


 


Table 11: Performance of non-invasive tests for H. pylori 979 


 
Sensitivity Specificity 


 


Serology 92% 83% Leheij RJF, Straatman H, Jansen JBMJ, 
Verbeek ALM  J Clin Microbiol Oct 1998: 


2803-09 


Dako Stool 


Antigen 


95.9% 97.6%  


 95.5% 97.8% Malfertheiner et al Gut Sept 2001; 49 
(Supplement u):A97 


 88.0% 97.6% Andrews J et al. J Clin Pathol 2003;56:769-71. 


 94.3% 93.8% Leodolter A et al. Am J Gastroenterol 


2002;97:1682-86 
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Sensitivity Specificity 


 


 98.2% 98.1% Makristathis A et al. J Clin Microbiol Oct 
2000;38:3710-14 


 98% 99% Koletzko S et al. Gut 2003;52:804-6 


Meridian Stool 
Antigen 


92.4% 91.9% Gisbert et al. Am J Gastroenterol 
2001;96:2829-38 


Urea Breath 
Test 


94.7% 95.7% Vaira D. Gut 2001;48:287-89 


* Weighted mean values are shown for reviews and imputed for the Dako Stool Antigen Test 


 True +ve False +ve True -ve False -ve 


Serology 460 255 1245 40 


Dako Stool 
Antigen 


488 62 1462 17 


Meridian Stool 
Antigen 


462 122 1378 38 


Urea Breath 
Test 


473 65 1435 27 


* Sensitivity = true positives/(true positives+false negatives), Specificity = true negatives/(true 
negatives+false positives) 2000 tests with 25% prevalence gives 500 postives and 1500 negatives 


980 
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These data are used in an analysis comparing the cost and performance of serology, the 981 
stool antigen kit and the urea breath test. The analysis assumes a population of 400,000, 982 
with 4% of general practice consultations for dyspepsia (16,000), and 10% of these being 983 


referred for further investigation. Current GP serology testing rate in microbiology 984 
laboratories varies from 0 to 56  patients per 1,000 GP practice population, with a mean of 5 985 
per 1,000 GP practice population. The analysis assumes 2,000 patients will be tested per 986 
annum and that the prevalence of H. pylori is 25% (Table 21). 987 


Table 12: A cost comparison of serology, stool antigen and breath testing for H. pylori 988 


 


Serology Dako Stool 
Antigen 


Meridian 
Stool 


Antigen 


Urea 
Breath test 


Sensitivity 92.0% 97.6% 92.4% 94.7% 


Specificity 83.0% 95.9% 91.9% 95.7% 


Total no. of positives 715 550 584 538 


No. of false positives detected 255 62 122 65 


No. of true positives detected 460 488 462 473 


 
Cost of test 


 
£9.61 


 
£11.43 


 
£11.43 


 
£18.80 


Total cost of 2000 tests £19,220 £22,860 £21,860 £37,600 


Cost of treating all positives £11,747 £9,036 £9,595 £8,839 


Total cost of test and treat £30.967 £31,896 £32,455 £46,439 


 


If 50% of those symptomatic at 
follow-up are retested 


    


Cost of eradication test in 36% of 
false positives 


£1,730 £156 £474 £440 


Cost of eradication test in 32% of true 
positives 


£2,767 £1,748 £1,597 £2,845 


Total cost of testing post treatment £4,497 £1,904 £2,071 £3,285 


Total cost of test & treat and 
follow-up testing 


£35,464 £33,800 £33,526 £49,724 


Assumptions: 


1 All positive patients are assumed treated, at a cost of £18/patient (BNF: 
lansoprazole 30mg bd, amoxycillin 1g bd and metronidazole 400mg bd) 


2 All patients who respond symptomatically to treatment do not need post treatment tests. 


3 At one year, the H. pylori eradication treatment response rate is estimated as 36% 
(range 21-58%) and the mean placebo response rate as 28% (range 7-51%) [395]. 
Thus 64% and 72% of patients with true and false positive tests will be 
symptomatic. The analysis assumes half of these reconsult and are retested (32% 
and 36%). 


4 Serology positive patients are tested by urea breath test if symptomatic post treatment 


5 Breath test positive patients will be tested by urea breath test if symptomatic post treatment 


6 Stool antigen positive patients will be tested by stool antigen if symptomatic post treatment 


The findings indicate that laboratory based serology, the most commonly used non-invasive 989 
test in the UK for H. pylori, may perform less well than alternative breath testing or stool 990 


antigen testing. At a prevalence of 25%, 40% of patients positive by serology will be 991 
incorrectly diagnosed with helicobacter and receive inappropriate treatment. With the stool 992 


antigen test (Dako) or urea breath test, only 10% of positive patients will be incorrectly 993 
treated. The stool antigen or breath tests lead to less inappropriate antibiotic treatment and 994 
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less confusion in post treatment follow-up. Although initial test costs of the stool antigen tests 995 
are slightly higher than serology these are offset by reduced follow-up costs. 996 


I.7.5 Appendix 5: Patients’ and GPs’ views of dyspepsia  997 


This section draws upon research undertaken by the Department of Medicines Management 998 
at Keele University and is augmented with the comments and experience of the guideline 999 
development group [59,60,61,62]. The investigators conducted in-depth interviews with 26 1000 
general practitioners from 7 practices and 82 patients with chronic dyspepsia. GPs were 1001 


invited to take part in the study and 4-5 patients per GP were randomly selected from those 1002 
requiring repeat scripts for PPIs. Out of the 156 patients selected, 83 were interviewed, 8 1003 
were deemed inappropriate by GP vetting, 38 refused, 23 proved unobtainable and 4 were 1004 


no longer taking PPIs.  The role of PPIs in the treatment of dyspepsia was explored 1005 
alongside generic healthcare issues relevant to patients. 1006 


I.7.5.1 Experience of dyspepsia 1007 


Dyspepsia is a common condition which most people experience at some time. Dyspeptic 1008 
symptoms may be very uncomfortable and painful, and can impose severe restrictions on 1009 


patients’ activities and quality-of-life. Patients reported a range of symptom severity with 1010 
appropriately a quarter expressing these as mild-moderate; however, the majority 1011 
interviewed felt their symptoms were severe and incapacitating. In addition, GPs viewed 1012 


symptoms as variable but nearly a half of those interviewed agreed with patients that 1013 
symptoms were usually severe at the point when PPIs were prescribed. 1014 


“It wasn’t a pain. It was an uncomfortable feeling.  It wasn’t intense or anything, but it was 1015 
just very uncomfortable and I was burping a lot.”  1016 


“I started to get horrendous chest pains, shortness of breath, pains down my arm, waking up 1017 
in the night, and if I had to go anywhere on my own and I hadn’t got any transport, the pain 1018 
was just so bad.” 1019 


I.7.5.2 Understanding and coping with dyspepsia 1020 


In twenty-five percent of cases, there were significant differences in diagnostic terms used by 1021 
patients and doctors. Patients most frequently used the term hiatus hernia while GPs 1022 


referred to oesophagitis. Moreover, patients studied often felt poorly informed about their 1023 
condition; lacking a clear explanation made it harder to cope with their condition. Younger 1024 
patients who received a firm diagnosis felt they had a frame of reference within which to 1025 


manage their dyspepsia and expressed the importance of diagnostic tests to enable them to 1026 
make the connection between symptoms and disease. However, some patients found it 1027 
difficult to equate the severity of their symptoms with what they perceived to be a diagnosis 1028 


of a relatively minor condition. 1029 


“If you’re in pain 24 hours a day, you are saying to yourself, ‘well this (bacteria on the 1030 
stomach lining) isn’t causing this pain.’”  1031 


I.7.5.3  Modifying lifestyle 1032 


Nearly sixty percent of doctors expressed the view that patients used PPIs to support 1033 
unhealthy lifestyles including poor diet, excessive alcohol consumption and smoking. This 1034 


ran counter to the experience of patients who felt they were simply aspiring to live normally. 1035 
Patients reported having made changes to improve their health and were following moderate 1036 
or even abstemious ways of living and did not regard their behaviour as contributing 1037 
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substantially to their stomach problems. This dichotomy of opinion has implications for 1038 
effective doctor-patient relationships. 1039 


“Well I suppose a sensible diet would help. But I’ve cut out cheese; well I’ve almost cut out 1040 
cheese and cheese dishes, animal fats and fatty meats. I’ve cut down on coffee but I haven’t 1041 
cut it out”. 1042 


From a GP’s perspective, there was lack of agreement about the influence that lifestyle has 1043 
on the disease process and the effectiveness of lifestyle measures. Most gave lifestyle 1044 


advice as they felt that there was scope for symptom reduction but a few questioned the 1045 
evidence base for this rationale. Most GPs recognised that changing behaviour was difficult. 1046 


Two-thirds of patients remember receiving lifestyle advice and of those who followed 1047 
recommendations, 50% found it to be beneficial. However, lifestyle advice received by 1048 
patients was often felt to be superfluous or impractical. Some patients found the link between 1049 
smoking and gastric disorders hard to understand or accept and some GPs were unable to 1050 


offer a clear explanation. Many people in the studies found that their age and/or infirmity 1051 
resulting from additional health problems constrained their ability to adopt healthy behaviours 1052 
and limited their choices relating to lifestyle. Patients found advice unhelpful where it was 1053 


inappropriate to their particular circumstances. 1054 


I.7.5.4 Views about receiving treatment 1055 


Treatment with a PPI was often second or third line therapy with the majority of patients 1056 
having tried ‘over-the-counter’ medicines before seeking help from the GP. Both patients and 1057 
doctors reported PPIs as the best treatment drugs, although patients did not rate their 1058 


effectiveness as highly. Patients described occasional symptoms despite the use of PPIs but 1059 
in general, it was felt PPIs restored a degree of predictability and normality to everyday living 1060 
with long-term symptom management a key factor in improving quality of life. Some patients 1061 


expressed the concern that PPIs, whilst providing much needed symptomatic relief, were not 1062 
a cure and were anxious about the prospect of taking medicine for the rest of their lives. 1063 
Furthermore, patients were worried that reliance on drug therapies such as PPIs might inhibit 1064 


further research into the cause and cure of gastric disease. Most patients offered their 1065 
support to any initiative that would dispense with their long-term need for PPIs. 1066 


 1067 


“The only thing that does bother me, like I say, is this going to be it? Is all you have got to 1068 


look forward to, taking drugs? There just seems to be no ending to it.”  1069 


 The investigators suggest that greater awareness of the patient perspective might enable 1070 
doctors to help patients control their symptoms more effectively and explore alternative ways 1071 
of treating and managing their disorder. In particular greater understanding of prolonged PPI 1072 


use would enable patients to make better informed decisions about treatment.  1073 


I.7.5.5 Safety and costs of PPIs 1074 


Most GPs thought that they were using available guidelines to prescribe PPIs appropriately. 1075 
They described a demanding patient stereotype but in reality few patients asked for PPIs 1076 
directly and often GPs felt if patients had tried over-the-counter antacids and H2RAs, they 1077 
were left with few prescribing options except PPIs. The overall pressure on prescribing was 1078 


economic not clinical, and thus conflict arose between clinical need and cost. Doctors felt 1079 
that discontinuation, or reduction from treatment to maintenance therapy was more 1080 


problematic as patients were naturally concerned that symptoms would return. 1081 


“I’m so much better with the Losec I didn’t feel that I wanted to change”.  1082 
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Side effects of PPIs were underestimated by doctors and were generally not discussed within 1083 
the consultation. Doctors in the study were unaware of the concern felt by some patients 1084 


about prolonged use of PPIs and possible harmful effects. Likewise, over half the doctors 1085 
expressed concern regarding the theoretical risk of gastric cancer with prolonged PPI use 1086 
and the difficulty of explaining this to patients. 1087 


Most patients were aware that PPIs were expensive drugs but felt that the severity of their 1088 
symptoms justified the cost. Patients accepted the need to reduce costs otherwise drugs 1089 
might not be available in the future but wanted reassurance that if changes to their 1090 
medication proved ineffective they could revert to the more effective and costly regime. GPs 1091 


underestimated patients’ willingness to change to minimum treatment with communication 1092 
highlighted as an essential component of a favourable response to alterations in medication. 1093 
Some practices had implemented a policy of ‘double switching’- changing brand and lowering 1094 


dose at the same time, with the dose reduction producing most of the cost saving. When this 1095 
happened, patients were often unaware of the dose reduction, only the brand change. If 1096 


symptoms returned they believed the brand was ineffective rather than dose. Double 1097 
switching often failed, with patients reverting back to the full dose of PPI. 1098 


GPs reported making considerable efforts to change their prescribing habits to reduce 1099 
prescribing costs of PPIs but their overriding concerns were that of patient need and clinical 1100 


effectiveness. Overall, PPIs were considered as cost effective drugs. 1101 


I.7.5.6  Treatment adherence 1102 


Of 82 patients, nearly two thirds reported not deviating from the prescribed dose. Of the 1103 
remainder most experimented with self regulation reducing the dose of PPI taken. Six 1104 
reported taking more than the prescribed dose in response to inadequate symptom relief, 1105 
although dose reduction by the GP may have contributed in some of these patients. 1106 


 1107 


“…my doctor told me I need to take one tablet but sometimes I take two. I know I shouldn’t 1108 
have done that. But the pain, if it was terrible, I thought well, I’ll take two, perhaps I’ll double 1109 
the amount of substance in the tablet that might help. And I did find taking two at a time was 1110 


helpful, but not all the time.”  1111 


Patient self-regulation of medication was highlighted as a possible strategy for reducing 1112 
PPIs. Eleven doctors encouraged their patients to self regulate. In general, patients who 1113 


experimented with PPI doses felt more comfortable asking questions within the consultation.  1114 


I.7.5.7 Study conclusions 1115 


The study investigators recognised the complexity of factors surrounding the prescribing of 1116 


PPIs and the need to look beyond stereotypes of ‘profligate prescribers’, ‘demanding 1117 
patients’ or ‘adverse lifestyles’. There was no evidence to support the perceived practice of 1118 
trivial prescribing of PPIs for minor complaints and it was felt that long term prescribing was 1119 


based on clinical need. Both patients and GPs were aware of the economic implications of 1120 
prescribing expensive drugs and highlighted that patient self regulation was a possible 1121 
rationing strategy that could be further explored. Moreover, patients did not seem well 1122 


informed about their gastrointestinal complaints and there was a need for evidence based 1123 
guidelines for GPs to aid appropriate prescribing and patient information packs on the 1124 
management of dyspepsia to help educate and empower patients to make decisions in 1125 


relationship to their healthcare needs. 1126 


 1127 
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I.7.6   Appendix 6: Randomised controlled trials of therapies for undiagnosed dyspepsia 
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I.7.7 Appendix 7: Randomised controlled trials of therapies for gastro-oesophageal reflux disease 
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I.7.8 Appendix 8: Economic analyses addressing management of gastro-oesophageal reflux disease (GORD) 
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I.7.9 Appendix 9: Randomised controlled trials of therapies for peptic ulcer 
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I.7.10 Appendix 10: Economic analyses addressing H. pylori eradication in peptic ulcer disease 
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I.7.11 Appendix 11: Randomised controlled trials of therapies for non-ulcer dyspepsia  
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Appendix J: Content from NICE clinical guideline 17 [2004] that has 1 


been deleted 2 


The table shows content from 2004 that NICE proposes to delete in the 2014 update.  The right-hand column explains the reason for the deletion. 3 


 4 


Content in 2004 guideline Comment 


Summary – overview section 


 


There are three main changes between this and previous guidelines: 


• Management of symptoms in primary care is appropriate for most patients rather than routinely seeking a 
pathological diagnosis. 


• Alarm signals and signs are the major determinant of the need for endoscopy, not age on its own. 


• Long term care should emphasise patient empowerment, for example by promoting ‘on demand’ use of the 
lowest effective dose of PPI. 


 


Using this guideline 


This document is intended to be relevant to the primary care team, including pharmacists, general 
practitioners, nurses, practice nurses and other primary healthcare professionals who have direct contact 
with patients. It does not consider dyspepsia during pregnancy or the hospital setting but provides criteria 
for referral to secondary care. To promote continuity of care, it is important that clinicians initiating treatment 
in secondary care are aware of the recommendations of this guideline. Inevitably, parts of this document are 
technical but we have tried as much as possible to make this document accessible to patients, carers of 


patients and the public. 


 


The Summary (pages 1-21) can be used as a standalone document by those wanting to access the 
recommendations, supporting evidence and management flowcharts. A table of contents for the full 
guideline is found on page 23. A description of the methods used to develop the guideline is found on page 


28. The evidence review used in the guideline development process begins on page 41. 


 


This section is superseded by the 
Overview, Summary and Methods sections 


of the Update. 
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Content in 2004 guideline Comment 


This full version of the guideline is available to download free-of-charge from the National Electronic Library 
for Health website (http://www.nelh.nhs.uk/). A printed copy of this document can be purchased from the 
Centre for Health Services Research, University of Newcastle. The Institute makes available three summary 
versions developed from this document on its website (http://www.nice.org.uk/): a patient version, a 


healthcare professional version and a quick reference guide. 


 


Using recommendations and supporting evidence 


The guideline development group have worked to understand and reflect the overall benefits, tolerability, 
harms, costs, feasibility and fairness of alternative patterns of care, as the evidence allows. However, 
healthcare professionals need to apply their general medical knowledge and clinical judgement when 
applying recommendations which may not be appropriate in all circumstances. Decisions to adopt any 
particular recommendation are made in the light of individual patients’ views and circumstances as well as 
available resources.  To enable patients to participate in the process of decision making to the extent that 
they are able and willing, clinicians need to be able to communicate information provided in this guideline. 
To this end, recommendations are often supported by evidence statements which provide summary 
information to help clinicians and patients discuss care options. Recommendations about drug treatment 
assume that clinicians will take account both of the response of individual patients and of the indications, 
contra-indications and cautions listed in the British National Formulary (BNF) or Summary of Product 


Characteristics (see http://www.medicines.org.uk; within the Electronic Medicines Compendium).  


Referral guidance for endoscopy at presentation – overview section 


This follows since upper gastrointestinal malignancy is uncommon in patients with dyspepsia, especially 
below the age of 55 years, and when it is found, it is often associated with a poor prognosis. Dysphagia 
(difficulty swallowing) and weight loss are the most reliable ‘alarm features’ at primary care level, although 
only a small minority of patients with these symptoms will actually have malignancy. Given the prevalence of 
dyspepsia, the costs of investigation for such a small yield in potentially curable cancers and the risk of 
harm from the investigation, a policy of prompt endoscopy in patients without alarm symptoms is not 
currently justifiable. As ‘cure’ is so rarely achieved ‘prevention’ strategies using H. pylori ‘test and treat’ in 
dyspeptic patients, population screening for H. pylori and surveillance programmes for Barrett’s metaplasia 
may offer an alternative. Further research is needed in these areas before such a programme can be 


recommended. 


The summary of the available evidence and group discussions was used to develop a flowchart showing 
referral criteria and subsequent management (Figure 12). 


 


As this section will be superseded by NICE 
clinical guideline (CG27) update it was 
agreed that it should be removed and 
replaced by a cross-reference to CG27 and 
the update. 
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Referral guidance for endoscopy at presentation – alarm signs & symptoms section 


A number of signs and symptoms are reported as indications for urgent or emergency endoscopy [161], 
although different commentators place different emphases on these. The consensus view of the group on 
indications for referral is summarized in Box 3. While it is recognised certain patients are at higher risk of 
malignancy or ulceration (gastric surgery, unmodified NSAID use and older patients) this was not seen as 
an indication for routine referral. However, in high risk patients, when symptoms persist, it may become 


appropriate to refer to a specialist for a second opinion. 


 


Dyspepsia; alarm signs and symptoms – patient with dyspepsia 


Immediate (same day) referral is indicated for: 


- significant gastro-intestinal bleeding 


Urgent referral (within 2 weeks) is indicated at any age for: 


- progressive dysphagia 


- unintentional weight loss 


- epigastric mass 


- suspicious barium meal 


- iron deficiency anaemia 


- persistent vomiting 


If treatment is unsuccessful, consider referring patients over 55 years old, for: 


- previous gastric ulcer 


- previous gastric surgery 


- pernicious anaemia 


- NSAID use 


- family history of gastric cancer 


 


A key issue is whether to investigate all patients presenting with dyspepsia above a certain age threshold, 
or only those with alarm features. 


Alarm features are present in 10% of patients presenting with dyspepsia in primary care [162].  Since 
cancers of the upper gastrointestinal tract are rare, this means that the positive predictive value of alarm 
symptoms is low and the negative predictive value high. Upper gastrointestinal (GI) malignancy tends not to 


As this section will be superseded by NICE 
clinical guideline (CG27) update it was 
agreed that it should be removed and 
replaced by a cross-reference to CG27 and 


the update. 
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present as an alarm sign until late in the disease process with a poor prognosis (often inoperable, less than 
10% survival at 5 years) while cancer detected early has good prognosis (with surgery about 80% survival 
at 5 years). Thus there has been interest in screening all patients with dyspepsia. A large cohort study of 
rapid access endoscopy in the West Midlands [163] suggested that prompt investigation could increase 
detection of early stage cancers, but the study was uncontrolled and did not measure survival in the 


screened patients. 


Evidence for the value of age and alarm symptoms in selecting patients for endoscopy comes from three 
types of study, retrospective studies of symptoms in patients found to have cancer, retrospective studies of 
findings and symptoms in patients undergoing endoscopy, and prospective studies of patients presenting in 
primary care. A difficulty is that very large numbers of patients are needed in prospective studies to identify 
adequate number of cancers (yet alone operable cancers) to evaluate potential referral rules. However, 
retrospective studies may introduce recall bias and artificially inflate the importance of alarm symptoms by 


using a highly selected population. 


Three studies have examined retrospective cohorts of patients in whom upper GI cancers were detected. 
Two studies found that cancer was rarely detected in patients under the age of 55 years without alarm 
symptoms, and when found the cancer was usually inoperable. In the first study in Gloucester of 319 cases 
of upper GI cancer, 25 were in patients under the age of 55 years and only one of these patients presented 
without alarm features [164]. In the second study in Glasgow, 169 patients under the age of 55 years, with 
upper GI cancer were studied, only five had presented without alarm features, and all these also had 
inoperable disease [165]. The Glasgow study estimated the rate of presentation of malignancy in patients 
less than 55 years without alarm symptoms at 1 per million population per year. Data from the USA have 
shown similar findings [166]. All of these studies have limited value, since patients were not referred until 
they had developed the signs of late disease, earlier investigation may have permitted surgery. A large 
dataset of endoscopic findings in 7004 patients under the age of 45 years in Canada [167] identified 3,634 
(52%) patients investigated without alarm features: 3 cancers were found and of which 2 were resectable. 
This gave an incidence of resectable cancer in patients under 45 years with simple dyspepsia of less than 


one per 1000. 


Two studies in primary care populations provide more applicable evidence. In a Dutch study, a prospective 
referral guide was used to select patients for endoscopy on the basis of persistent symptoms or alarm and 
symptoms [168]. A scoring system was used to evaluate the predictive value of symptoms for malignancy in 
861 referred patients.  Logistic regression showed that the presence of weight loss (OR: 4.4), dysphagia 
(OR: 6.1), male sex (OR: 1.4) and smoking (OR: 2.6) were the only independent factors increasing the 
likelihood of malignancy. Nocturnal dyspepsia (OR: 0.3), daytime heartburn (OR: 0.2) and a history of 
dyspepsia longer than a year (OR: 0.4) featured a lower-than- average likelihood of malignancy. A Danish 
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study collected symptoms, using a structured questionnaire, from consecutive patients presenting with 
dyspepsia in general practice. Patients were managed according to the GP’s usual care, and followed up 
three years later [162]. In a cohort of 2,479 patients with 13 upper GI cancers, only 1.5% of patients with 
dysphagia and 1.5% of those with weight loss had upper GI malignancy. A similar rate of colorectal cancers 


and upper GI cancer was diagnosed in dyspeptic patients with weight loss. 


 


Published guidance for the prompt investigation of patients with suspected malignancy [169] fast tracks 
patients with dysphagia, dyspepsia with weight loss, anaemia or vomiting at any age and those over  55 
years of age with onset within a year of continuous symptoms of epigastric pain, family history of 
malignancy in more than two first degree relatives, Barrett’s oesophagus, pernicious anaemia, peptic ulcer 
surgery more than 20 years ago, known dysplasia, atrophic gastritis, intestinal metaplasia, jaundice or upper 
abdominal mass. However, a recent study has examined the predictive value of symptoms and signs for 
gastric and oesophageal cancers among a prospective cohort of 1,852 patients with dyspepsia referred for 
rapid upper GI endoscopy by GPs, under the UK cancer guidance. The mean age was 59; 63% were over 
55 years of age and the prevalence of cancer was 3.8% (70 cases). The odds ratio for cancer was OR: 3.1 
(95%CI: 5.2 to 1.8) with dysphagia, OR: 2.6 (95%CI: 4.4 to 1.5) with weight loss, predictive of cancer.  The 
existing criteria of age more than 55 years, with new onset or continuous epigastric pain was found to be 
negatively associated with cancer, OR: 0.1 (95%CI: 0.01 to 0.75). A decision rule of dysphagia or significant 
weight loss at any age plus age greater than 55 with alarm symptoms would have detected 99.8% of the 


cancers found in the cohort [170]. 


As gastric cancer is rare in dyspeptic patients an RCT to evaluate different referral thresholds is infeasible. 
Simulation modeling can be used to extrapolate from existing knowledge to explore different referral rules. A 
Discrete Event Simulation of the management of dyspepsia in primary care [171] was adapted to compare 
the cost per life year saved by prompt endoscopy-based management and an H. pylori ‘test and treat’ 
strategy for patients above different age thresholds [172]. The model suggested that up to age 60 years test 
and treat was likely to save more life years and be cheaper than endoscopy. Even above age 60 the gain in 
life years was very marginal, and endoscopy based management was not cost-effective. 


 


Interventions for univestigated dyspepsia – evidence review (pharmacological therapy) 


PPI vs. cisapride 


Lewin et al [182,183] found no difference in the proportion of symptom-free patients at 52 weeks when 
comparing omeprazole with cisapride in 164 patients, Risk Ratio: 0.95 (95%CI: 0.80 to 1.13). Treatment 
was provided for 8 weeks and assessments were made at 8, 14 and 52 weeks. None of the assessments 


Cisapride has been suspended in the UK 
since the publication of CG17 
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showed a significant difference. Symptom scores similarly revealed no difference between treatments. 


 


Interventions for GORD -  acute healing of oesophagitis section 


Prokinetic agents 


One RCT with 101 patients compared prokinetic therapy with placebo [223]. This trial found that cisapride 
was more effective at healing oesophagitis than placebo: the risk ratio for patients healed was 0.79 (95%CI: 
0.63 to 0.99). The average healing rate in the placebo group was 21% and cisapride treatment resulted in 


an absolute increase of 17% (95%CI: 0.01% to 33%), a number needed to treat of 6.0 (95%CI: 3.0 to 127). 


Evidence reviewed for original guideline 
was only for Cisapride not Domperidone or 
Metoclopramine.  Cisapride has been 
suspended in the UK since the publication 


of CG17. 


Interventions for GORD -  acute healing of oesophagitis section 


Doubling the dose of Proton Pump Inhibitors 


Two studies evaluated healing rates by severity of oesophagitis [278,285] suggested high dose PPI resulted 
in an absolute increase of 10-20% healing in Los Angeles (LA) grade C and D patients. This was a post-hoc 
subgroup analysis and results should be treated with caution. Nevertheless it may be appropriate to 
increase the dose of PPI if LA grade C and D patients fail to respond to full doses of PPI. Severe 
oesophagitis represents only approximately 5% of all gastro-oesophageal reflux disease and it is therefore 
not appropriate to increase the dose of PPI beyond full doses unless there is endoscopic evidence of LA 


grade C or D oesophagitis. 


Superseded by review question on what is 
the clinical effectiveness of PPIs in patients 


with severe erosive reflux disease (page x) 


Interventions for GORD -  maintenance therapy for oesophagitis section 


Summary of strategies for patients not responding to initial PPI therapy 


If the patient has severe LA grade C or D oesophagitis the dose of PPI may need to increased if patients’ 
symptoms do not resolve. 


Superseded by review question on what is 
the clinical effectiveness of PPIs in patients 


with severe erosive reflux disease (page x) 


Interventions for GORD -  maintenance therapy for oesophagitis section 


Prokinetic agents 


Three trials with 666 participants compared cisapride with placebo, with between 24 weeks and one year 
follow-up respectively [296,297,298]. Cisapride was effective in reducing relapse of oesophagitis when 
compared with placebo: the risk ratio for patients relapsing was 0.71 (95%CI: 0.53 to 0.96; Q: p=0.102, size: 
n/a). The average relapse rate in control groups was 56% and cisapride treatment resulted in an absolute 
reduction of 15% (95%CI: 8% to 22%; Q: p=0.529, size: n/a), a number needed to treat of 6.6 (95%CI: 4.5 


to 12.6) (Figure 13).  Cisapride is not available in the UK and no other prokinetic agents have been studied. 


 


Meta-analysis of randomised placebo-controlled trials of prokinetics to prevent relapse in healed 


Evidence reviewed for original guideline 
was only for Cisapride not Domperidone or 
Metoclopramine.  Cisapride has been 
suspended in the UK since the publication 


of CG17. 
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oesophagitis 


 
 


Interventions for GORD – surgery section 


An alternative approach for patients who require long-term medication is to undergo anti-reflux surgery.  A 
systematic review was retrieved and updated comparing medical and surgical treatment for long term 


management of gastro-oesophageal reflux disease [347]. 


 


Five RCTs were identified that compared open anti-reflux surgery with medical therapy in patients with 
GORD. Outcomes assessed were heterogeneous and insufficient data was given to report the relative risk 
of healing or relapse following surgery. Three of these trials compared open anti-reflux surgery with antacids 
and/or H2RAs and all reported that surgery was the superior intervention. Two further Scandinavian and 
American RCTs compared open surgery with PPI treatment [348,349]. In the Scandinavian study [348] 155 
patients were randomized to receive omeprazole 20 mg once daily and 144 to receive open anti -reflux 
surgery with three years of follow up. At three years 111/133 (83%) of the omeprazole patients were in 
remission from oesophagitis compared with 103/119 (87%) of the surgery patients (Risk Ratio: 0.96: 95%CI: 
0.87 to 1.07). The US study [349] also found no statistical difference between medical therapy (including a 
PPI if necessary) and open Nissen fundoplication after a mean of 10 years follow-up. The mean endoscopic 
score was 1.89 (SD: 1.15) for the 63 patients in the medical group and 1.80 (SD: 0.95) for the 20 patients in 


the surgical group (p=0.76). 


One RCT randomized 47 patients to laparoscopic Nissen fundoplication and 43 patients to PPI therapy with 
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three month follow-up [350].  The mean DeMeester acid reflux score was 13 in the surgery arm compared 
with 14 in the medical arm and was reported as not statistically significant although no p- value was 


provided. 


 


Two RCTs compared laparoscopic and open Nissen fundoplication [351,352]. A Dutch study randomized 69 
patients to Open Nissen fundoplication and 79 patients to laparoscopic surgery and followed up patients at 
three months [351]. In the open surgery group 45/46 (98%) were in remission at the end of follow-up 
compared to 55/57 (96%) in the laparoscopic surgery group (Risk Ratio: 1.01, 95%CI: 0.95 to 1.08). There 
was a statistically significant increase in dysphagia in the laparoscopic group: 7/57 (12%) compared to the 
open surgery group: 0/46 (0%); Risk Ratio: 1.14, 95%CI: 1.03 to 1.26). A Finnish study [352] randomized 21 
patients to laparoscopic and 20 patients to open Nissen fundoplication. Remission from oesophagitis was 
seen in 21/21 (100%) of the laparoscopic and 18/20 (90%) of the open surgery group (Risk Ratio = 1.11; 


95%CI = 0.96 to 1.29). 


There is a small (0.1 to 0.5%) but important post-operative mortality associated with anti-reflux surgery 
[349]. 


 


Interventions for GORD – overview section 


H. pylori eradication is appropriate for peptic ulcer disease, non-ulcer dyspepsia and as part of a H. pylori 
test and treat strategy in uninvestigated dyspepsia. Current evidence demonstrates that a number of 
approaches to eradication are effective and that in the clinical context there is scope to exercise appropriate 
judgement. Twice daily PPI, metronidazole, clarithromycin 250 mg (PMC250) or PPI, amoxicillin, 
clarithromycin 500 mg (PAC500) are both recommended as first line strategies. It has been argued that the 
use of PAC500 allows more options for second line therapy. However, this assertion is not based on RCT 
evidence and is unlikely to be clinically important in a ‘test and treat’ strategy for the management of 
dyspepsia and when H. pylori eradication is being used to treat non- ulcer dyspepsia. The benefits of H. 
pylori eradication in these situations are relatively minor [394,395]. For this reason it is also preferable to 
use one-week regimens for H. pylori test and treat and in therapy for non-ulcer dyspepsia. When treating 
MALT lymphoma, eradication carries a more important advantage and there is a case to increase duration 
of therapy to fourteen days. The possibility that rabeprazole may be more effective in this regimen deserves 
further consideration but the consensus view of the group is that currently any PPI should be recommended 


for H. pylori eradication. 


At the time of writing, work is ongoing on a Cochrane Collaboration systematic review of all eradication 


therapies [396], consequently this section builds on and updates published reviews 
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Interventions for GORD  


 Selecting an eradication therapy 


Eradication of the bacterium H. pylori has been evaluated using a number of short courses (one or two 
weeks) of one of more antibiotics together with an acid suppressant, usually a PPI. Quadruple therapy with 
a PPI, bismuth salts, tetracycline and metronidazole have been shown to be effective but therapy involving 
up to 17 tablets a day is not thought practical as a first line therapy. Published reviews have shown that PPI 
dual therapy is inadequately effective as triple therapy [408]. Consequently current treatments involve a 


triple therapy consisting of a PPI and two antibiotics from: amoxicillin, clarithromycin or a 5-nitroimidazole. 


 


Findings from four randomised controlled trials demonstrate that PPI, amoxicillin and metronidazole is less 
effective than either of the two PPI triple therapies that contain clarithromycin (Figure 53) [409,410,411,412]. 
Ranitidine bismuth citrate triple therapy regimens are as effective as their PPI counterparts in eradicating H. 


pylori [413], but the latter are more widely used and form the basis of this review. 


 


The optimum dosage of the drugs used in PPI based clarithromycin triple therapies is reviewed to identify 
the optimum regimen(s). Strategies that might improve on these therapies using existing antibiotics are also 


explored. 


 


 Optimum PPI used in a clarithromycin-based therapy 


o Optimum PPI dose 


The dose of PPI used in amoxicillin dual therapy is influential with increasing acid suppression leading to 
greater efficacy [414]. The effect of dose of PPI in clarithromycin-based triple therapies was explored 
drawing on the findings of a published review [415]. Twelve randomised controlled trials (RCTs) 
[416,417,418,419,420,421,422,423,424,425] with 2,186 patients evaluated full versus double dose PPI in 
clarithromycin and amoxicillin (PAC) regimens. The pooled eradication rate was 78.5% in the single dose 
arms compared with 85.4% in the double dose arms (risk difference = 6%; 95%CI = 2% to 11%) (Figure 54). 
Double dose PPI therapy is therefore an optimal component of PAC regimens (number needed to treat = 


17; 95%CI = 9 to 50). 


 


Three RCTs [426,427,428] in 378 patients evaluated single versus double dose PPI in clarithromycin and 
metronidazole (PCM) regimens. Single dose PPI therapy achieved a pooled eradication rate of 84.3% 
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compared with 86.0% for double dose PPI therapy. There was no statistically significant difference between 
the two doses of PPI in PCM regimens (RD: 1.3%, 95%CI: -5.9% to 8.5%) (Figure 55). The number of 
patients evaluated in PCM trials was less than PAC trials and therefore the power of this meta-analysis is 


limited. These data suggest single dose PPI therapy may be sufficient for PCM triple therapy. 


 


o Optimum PPI 


A meta-analysis of 10 RCTs, evaluating a total of 1,348 patients, performed in 2001 [429] showed that there 
was no significant difference between omeprazole and lansoprazole-based triple therapies of seven days or 


more. 


 


Five further RCTs were identified [425,430,431,432,433] evaluating 934 patients that compared the 
equivalent doses of rabeprazole and omeprazole in PAC regimens. The pooled eradication rate was 76.8% 
in the omeprazole and 83.7% in the rabeprazole groups. The meta-analysis of these trials suggests that 
rabeprazole is superior to omeprazole (risk difference: 6.9%; 95%CI: 1.8% to 11.9%) NNT: 16 (95%CI: 9 to 
65) (Figure 56). With regard to the use of rabeprazole in PCM regimens there was only one trial comparing 


it to an omeprazole-containing regimen and this showed no significant difference between the two [431]. 


 


o Optimum Dose of Clarithromycin 


The optimum dose of clarithromycin in triple therapy was addressed by a systematic review in 1999 [434]. 
Four trials, evaluating 385 patients, compared clarithromycin 250mg to 500mg in a PAC regimen. Meta-
analysis found that the higher dose of clarithromycin was optimal with a pooled eradication rate of 79.8% in 
the PAC250 arms and 89.6% in the PAC500 arms (RD: 10%, 95%CI: 3% to 17%; NNT: 10, 95%CI: 6 to 33) 
(28). Similarly, 4 trials evaluating 642 patients compared 250mg and 500mg clarithromycin in a PCM 
regimen. Doubling the dose of clarithromycin had no statistically significant effect on eradication rates, with 
a pooled eradication rate of 87.4% with clarithromycin 250mg and 88.9% with clarithromycin 500 mg (RD: 
2%, 95%CI: -6% to 10%) (28). A dose of 250mg should therefore be recommended for PCM as this is 


cheaper and uses less antibiotic without any apparent loss of efficacy. 


 


o Optimum Regimen 


On current evidence, the optimum PAC regimen taken for seven days contains PPI, clarithromycin 500mg 
and amoxicillin 1g all given twice daily, whereas the optimum PCM regimen contains PPI, clarithromycin 
250mg and metronidazole 400mg all given twice daily. The evidence for using PPIs once daily for PCM is 
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based on relatively few patients in trials and there are no trials comparing a PCM regimen PPI once daily 
and a PAC regimen with PPI twice daily. There are, however, a number of trials that compared PMC using 
clarithromycin 250mg (PMC250) with PAC using clarithromycin 500mg (PAC500). A published systematic 
review [429] comparing these two optimal regimens was updated, providing 10 trials 
[411,435,436,437,438,439,440,441,442,443] and 1805 patients. Pooled eradication rates for PAC500 and 
PMC250 were 82.0% and for 82.6% respectively. There was no statistically significant difference in 
eradication rates (RD: 0%, 95%CI: -4% to 4%) (Figure 57). The finding that there is no difference in efficacy 
between optimal PAC and PMC regimens is unexpected, as three meta-analyses have suggested that PMC 
is approximately 20% less effective against metronidazole resistant strains of H. pylori [444,445,446].  It is 
unlikely that all trials had a low prevalence of resistant strains and the number of patients evaluated gives 
the power to detect even small differences in efficacy between the two regimens (Relative Risk Reduction: 
95%CI +/- 4% of 0%). Furthermore there was not statistically significant heterogeneity although trials were 
from different countries with varying rates of H. pylori metronidazole resistance. Possible explanations are 
that PMC may be more effective than PAC in metronidazole sensitive H. pylori strains or that the impact of 
metronidazole resistance may not be as marked as observational studies suggest. 


 


o Choosing the optimum regimen. 


PMC250 is as effective as PAC500 and is less expensive. PMC250 therefore appears to be the most cost- 
effective regimen although adverse events and the potential impact on the efficacy of second line therapy 
should also be considered. Microbiologists are concerned about the increase of clarithromycin resistant H. 
pylori. It has been suggested that GPs should not use clarithromycin or metronidazole if  the patient has 
received this for any infection in the past year, as monotherapy with these agents very readily leads to 
resistance. At a level of 33% metronidazole resistance, H. pylori treatment efficacy is reduced by 38%. At a 
level of 10% clarithromycin resistance, H. pylori treatment efficacy is reduced by 55% [447, 448, 449].  In 
Mid-Essex, where culture and sensitivity testing has been routine for many years, 39% of isolates are 
resistant to one or more antibiotics. Of strains resistant to clarithromycin, 58% are also resistant to 
metronidazole. This may present important problems where GPs treat  without knowledge of antibiotic 
resistance. Treatment failure may be due to poor predictive value of serological testing and/or ineffective 


antibiotics due to resistance. Further inappropriate tests and treatment could further confound the problem. 


 


The value of establishing a number of surveillance centres (microbiology laboratories and gastroenterology 
units) should be explored, where culture and sensitivity testing could be regularly monitored and UK 


treatment regimens advised accordingly. 
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Metronidazole can be associated with an antabuse reaction so alcohol must be avoided whilst taking this 
regimen. Metronidazole is very rarely associated with peripheral neuropathy, when used in a one- week 
duration regimen. Amoxycillin on the other hand is commonly associated with minor allergic reactions and 
very rarely can cause severe anaphylaxis. Amoxycillin is also the commonest antibiotic associated with 
Clostridium difficile pseudomembranous colitis, which has been described after H.pylori eradication therapy 
[450]. Metronidazole is used to treat Clostridium difficile and this adverse event should in theory be less 


common with PMC250 than PAC500. 


 


PAC500 has sometimes been recommended as the optimum first line therapy over PMC250 on account of 
potential metronidazole resistance and since second line therapy may be compromised by using an initial 
regimen containing both clarithromycin and metronidazole [451]. Whilst the guideline does not recommend 
routine re-testing of patients receiving H. pylori eradication, a subset of patients will require second line 
therapy for treatment failure. There are inadequate data on the optimum second line therapy but quadruple 
therapy such as a PPI, once daily DeNol 120 mg qds, tetracycline 500 mg qds and metronidazole 400mg 
tds for one week is sometimes recommended [452,453]. If patients take PAC500 first line they will not have 
been exposed to any of these antibiotics, which should maximise the chances of H. pylori cure. Patients 
given PMC250 are likely to harbour metronidazole resistant strains if therapy has failed [454] and this may 
compromise second line treatment with quadruple therapy. Studies have suggested however that 


metronidazole resistance has no [455] or only a modest impact on quadruple therapy success [456]. 


 


Any benefit in terms of overall H. pylori eradication using PAC500 is likely to be small. Nevertheless the 
impact of increasing the prevalence of antibiotic resistant H. pylori in the community is difficult to quantify 
and depends on the predominant mode of transmission of the infection. If H. pylori is transmitted 
predominantly from child to child, then any antibiotic resistance that develops in an adult patient is unlikely 
to be transferred. If on the other hand predominant transmission is from adult to child then there is a 
theoretical risk that use of PMC250 may select H. pylori that become have resistant to both antibiotics and 
this may make eradication more difficult for future generations. Given this balance of effects the group 


concluded PMC250 and PAC500 are both valid alternative first line therapies. 


 


o Optimum Duration of Treatment 


It is plausible that increasing the duration of therapy could improve eradication efficacy. US guidelines 
recommend 10 days of therapy, while European guidelines advocate 7 days. 
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A previous systematic review [457] addressing the question of optimum duration of treatment was updated. 
There was a statistically non-significant trend of greater eradication for 10 compared to 7 day therapy. 
Twelve trials, evaluating 1592 patients, compared 7 and 14 day PPI triple therapy 
[458,459,460,461,462,463,464,465,466]. Seven days therapy was significantly less likely to cure H. pylori 
with a pooled eradication rate of 67.8% compared with 77.2% with 14 day therapy (RD: 9%, 95%CI: 5% to 
14%; NNT: 11, 95%CI: 7 to 20) (Figure 58). These data combine PAC and PMC regimen; longer duration 
therapy remained statistically significantly more effective for each regimen when considered separately. 
Current evidence shows that increasing the length of therapy from one to two weeks improves eradication 


rates. 


 


Helicobacter pylori testing and eradication 


Cost-effectiveness analysis of two week and one week H.pylori eradication 


Increasing the length of therapy from one to two weeks improves the eradication rate by 9% (95%CI = 5 to 
14%). A simple model was constructed to evaluate whether increasing the length of therapy was cost-
effective in duodenal ulcer disease. This was based on the model presented on page 131 (Figure 1) with the 
ranitidine arm replaced with an arm that treated patients with H. pylori eradication for two weeks. Meta-
regression of the duodenal ulcer systematic review data suggested that two weeks of therapy increased the 
eradication rate and reduced the ulcer relapse rate. The data suggest that a 9% increase in eradication rate 


with the two week regimen will translate to risk ratio for relapse of 0.85 (95%CI: 0.78 to 0.93). 


Patients taking one week therapy incur an average cost of £54.70 per year for 10.39 months free from 
dyspepsia. Patients taking two week therapy incur an average cost of £71.10 per year for 10.42 months free 
from dyspepsia. The two week regimen costs an extra £16.30 for an extra 0.03 months freedom from 
dyspepsia over one year, which is an incremental cost-effectiveness ratio of £523 per month free from 
dyspepsia. Figure 59 displays the uncertainty in the data and suggests that the willingness to pay for an 
extra month free from dyspepsia needs to be £880 for a two week therapy strategy to be cost-effective with 
95% confidence.  Although the benefits of H. pylori eradication are likely to last longer than one year, the 
two-week regimen appears to be prohibitively expensive. The incremental cost-effectiveness ratio is likely to 
be even less favourable for gastric ulcer, non-ulcer dyspepsia and as part of a test and treat strategy.  For 
this reason it is preferable to use a one-week regimen except in the case of MALT lymphoma, where the 
increased efficacy of the two-week regimen will reduce the need for chemotherapy and/or gastric resection. 
The possibility that rabeprazole may be more effective in this regimen requires further investigation but the 


consensus view of the group is that currently any PPI should be recommended for H. pylori eradication. 
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Cost effectiveness acceptability curve for two versus one week of H. pylori eradication therapy for duodenal 
ulcer 


 


 


 


 


 5 





