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Appendix A: Health economics

There is a clear obligation on healthcare providers to provide treatments that are safe and
effective and provide the greatest relief from suffering at the lowest possible cost because,
where resources are finite, lower costs of care mean that more people can be treated for this
condition or for other health problems. However, treatment with the lowest cost drug does not
equate to the most cost-effective treatment, since the cost of failure associated with drugs
that are less effective may outweigh the cost of higher price alternatives. Furthermore, high
cost drugs may be cost effective where they provide more health gain at an acceptable
additional cost.

Health economic analysis allows decision makers to consider resource use alongside the
benefits of a treatment in order to decide if it is good value compared with the next best
alternative. Cost effectiveness analysis (with the units of effectiveness expressed in quality
adjusted life years [QALYS]) is widely recognised as a useful approach for measuring and
comparing different health interventions. Using the QALY as the final outcome allows
measurement of the impact of healthcare in terms of how it extends life as well as how it
affects health-related quality of life. Using this generic outcome allows different treatments to
be compared using the same threshold for decision making. NICE has a guiding principle
that an intervention is cost effective compared with the next best treatment if the additional
cost per QALY is less than £20,000.

For almost all the interventions considered in this guideline, published evidence of cost
effectiveness was lacking. Further analysis was undertaken to support the guideline
development group’s decision making where health economic input was recognised as
useful. None of the analyses presented in this appendix follow NICE’s reference case for
health economic analysis because of the lack of evidence for effectiveness.

In all topics considered for economic evaluation, resource use and costs were quantified.
Details of the methods used in relation to each review question are presented in this
appendix. For each question the following are reported: review of published economic
literature; description of resource use and costs; and conclusions of the analysis.

For each review question considered in the guideline, this document includes a summary
based on evidence and the opinions of the guideline development group.

Feeding changes

Health economic question

What is the cost effectiveness of changes to feeding in infants in GOR/GORD compared with
no changes in feeding?

Description of included studies

No published health economic evaluations were identified in the literature search conducted
for this review question.

Analysis

The clinical evidence presented in this guideline was limited and could not be used to
develop an economic evaluation for this review question. A cost description of 4 thickened
feeds (Aptamil Anti Reflux; Cow & Gate Anti Refulx; Enfamil Anti Reflux; SMA Staydown)

National Collaborating Centre for Women’s and Children’s Health 2015
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and 1 feed thickener (Instant Carobel) was undertaken for the guideline development group.
This was presented to the group to aid consideration of the costs related to providing
changes to infant feeds. The group’s members agreed that the feed thickeners and thickened
feeds included here were the most frequently prescribed and appropriate formulae given to
their patients. As the group did not recommend the routine use of hydrolysed formula, the
cost of prescribing these are not presented here.

Resource use and costs

No economic evaluations of thickened feeds or feed thickeners were identified in the
literature search conducted for this guideline. The comparative evidence on efficacy is poor.
In line with the NICE guidelines manual, the economic evidence focused on the unit costs of
the different formulas currently available in England and Wales that can be prescribed or
bought over the counter. Even though some of these can be purchased over the counter and
therefore in such cases only represent a cost to the patient, all feeds can be prescribed and
hence it was relevant to include these costs here. To compare costs, a feeding regimen was
assumed for cost comparison purposes only. It was assumed that:

e A baby would consume 150 ml of infant formula per kilo per day and so a 6 kg baby would
require 900 ml per day.

¢ All standard formulas recommend 1 scoop of powder added to 30 ml water (although
scoop sizes vary); therefore 30 scoops of formula are required per day in this example.

o For feed thickener, an average consumption of 3 g per 100 ml of infant formula was
assumed, or 27 g per day.

The resource use of GP time in prescribing feeding changes is assumed to be the same
across all options. Table Al presents the cost of thickened feeds and feed thickeners for
infants suspected to have GORD over the course of a daily feed and a typical monthly cost of
continued use. The provision of these feeds is comparable and relatively inexpensive in the
short term, with the cost of a GP 15 minute appointment (£57, Curtis 2013) likely to
contribute more expense to the NHS. Cost data were unavailable for thickened feed and feed
thickeners from the NHS Drug Tariff, so other sources were used to calculate these costs.

Table Al:Cost comparison of thickened feed and feed thickeners for infants with

GORD
Thickened feeds or feed Tub size Scoop Cost per Cost per
thickeners (9) size Price day month
Aptamil Anti Reflux* 900 4.9 £11.991 £1.96 £59.57
Cow & Gate Anti Reflux* 900 4.4 £10.491 £1.54 £46.80
Enfamil Anti Reflux 400 4.5 £3.522 £1.19 £36.14
SMA Staydown 900 4.3 £7.29? £1.04 £31.78
Instant Carobel 135 n/a £2.71? £0.54 £16.49

* Not approved by the Advisory Committee on Borderline Substances (ACBS). The ACBS is the committee
responsible for advising approved prescribers on the prescribing of certain foodstuffs and toiletries. Borderline
substances are mainly foodstuffs, such as enteral feeds and foods that are specially formulated for people with
medical conditions.

1 Costs obtained from high street retailers, February 2014

2 Costs quoted in the Children's BNF April 2014

Conclusion

Cost data was provided to give the guideline development group some insights into some of
the cost implications of various feeding regimens. However, while the costs of prolonged use
of thickened feeds or feed thickeners could be significant and were an important
consideration for the group to recognise in its decision making, without knowing the benefits
of food thickeners cost effectiveness cannot be ascertained. The research recommendation

National Collaborating Centre for Women’s and Children’s Health 2015
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of the group to consider the effect of hydrolysed formula in the treatment of GORD would
benefit from health economic analysis.

Alginates and antacids

Health economic question

What is the cost effectiveness of antacids/alginates in the treatment of GOR/GORD?

Description of included studies

No published health economic evaluations were identified in the literature search conducted
for this review question.

Analysis

Alginates are widely prescribed and are also available in non-prescription forms although
their effectiveness is not well understood. The evidence base for the clinical review is limited,
so there is not sufficient evidence to include these treatments in an economic model. A cost
description of alginates/antacids for infants (Gaviscon Infant), children and young people
(Gaviscon Advance Suspension and Gaviscon Liquid) and children and young people with a
neurodisability (Maalox Plus and Altacite Plus) was undertaken for the guideline
development group. This was presented to the group to aid consideration of the costs related
to alginates/antacids therapy. The group members agreed that the alginates/antacids
included here were the most frequently prescribed and appropriate formulae to give their
patients.

Resource use and costs

No studies comparing the cost effectiveness of alginates with other treatments were
identified. In line with the NICE guidelines manual, the economic evidence focused on the
unit costs of the most common form of alginates. Altacite plus and Maalox plus are
prescribed to children with neuro-disability. Table A2 reports the cost of a 2 week trial and
continued therapy with Gaviscon. Costs are also given for alginates for children and young
people. Cost data were taken from the British National Formulary for children (April 2014). As
for feeding regimens, we assume that resource use is equivalent across treatments, although
the recommendation of a 1-2 week trial is likely to require a considerable amount of more
resource use in GP time compared with feeding regimens. As can be seen from Table A2,
the antacids/alginates provided over a short time period are relatively inexpensive, with
resource use from GPs the primary contributor to NHS costs (a 15 minute GP appointment is
£57 Curtis 2013).

Table A2:Cost comparison of antacids/alginates for children with GORD

Tabs Cost
orml Doses Cost per 2 Cost
per per Packet / per week per
Name dose day Cost bottle size day trial month Notes
<2 years
Gaviscon 1 6 £3.49 30 sachets £0.70 £9.77 £21.17
Infant
2-12 year olds
Gaviscon 5 4 £5.21 500 ml £0.21 £2.92 £6.32
advance
suspension

National Collaborating Centre for Women’s and Children’s Health 2015
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Tabs Cost
or ml Doses Cost per 2 Cost
per per Packet / per week per
Name dose day Cost bottle size day trial month Notes
Maalox Plus 5 3 £390 500 ml £0.12 £1.64 £355 2-5year
olds
Maalox Plus 5 4 £3.90 500 mi £0.16 £2.18 £4.73 5-12 year
olds
Gaviscon 10 4 £6.89 600 ml £0.46 £6.43 £13.93 6-12 year
liquid olds
Altacite Plus 5 4 £3.20 500 mi £0.13 £1.79 £3.88 8-12year
olds
Teenagers
Gaviscon 20 4 £6.89 600 ml £0.92 £12.86 £27.87
liquid
Gaviscon 10 4 £5.21 500 mi £0.42 £5.84 £12.64
advance
suspension
Altacite Plus 10 4 £3.20 500 mi £0.26 £3.58 £7.77
Maalox Plus 10 4 £3.90 500 mi £0.31 £4.37 £9.46
Conclusion

A cost comparison of antacids/alginates was provided to aid the guideline development
group in its decision making. It was felt to be useful for the group to be aware of some of the
opportunity costs associated with different alternatives. However, the cost effectiveness of
these different alternatives cannot be assessed given the absence of evidence on their
relative effects.

Pharmacological treatment

Health economic question

What is the cost effectiveness of medical management approaches in the treatment of
GOR/GORD?

Description of included studies

No published health economic evaluations were identified in the literature search conducted
for this review question for the patient population under consideration. A potentially relevant
study identified in this review compared medical management of GORD to surgery for the UK
adult population (Bojke 2007). This study generated preliminary cost effectiveness estimates
from the REFLUX trial and found that the probability of surgery being more cost effective
than medical management was 0.639 for the NICE WTP threshold of £20,000 per QALY
gained. Their cost effective results were uncertain, but a recent 5 year follow up has found
that the probability of laparoscopic surgery being cost effective is greater than 0.8 in all of
their analyses (Grant 2013). Another study identified in the review was a cost minimisation
analysis found that 10 mg omeprazole resulted in savings compared with 10 mg rabeprazole
for South Korean adults (18-75 years old) with severe esophagitis (Park 2013). However, the
relevance of this analysis is questionable given the older patient population in this study and
that it was conducted in a different healthcare setting than the UK. Therefore, it was excluded
this study from the supporting evidence in this guideline. In terms of the UK adult analysis, it
was the view of the core guideline development group members that it would be
inappropriate to use clinical evidence from adult studies, because the physiological impact of

National Collaborating Centre for Women’s and Children’s Health 2015
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treatments is different in children compared with adults, and the underlying cause of GORD
is different in infants and children compared with adults.

Analysis

Proton pump inhibitors (PPIs) are prescribed to children both to prevent symptoms of GOR
and to heal the oesophagus. The literature search found no trials evaluate the effectiveness
of PPIs in children and therefore there is not sufficient evidence to include these treatments
in an economic model.

Like antacids/alginates, H. blockers (also sometimes referred to as acid reducers or H;
receptor antagonists [H2RAs]) are available in non-prescription and prescription forms. They
can be used alone or together with antacids/alginates. The literature search did not find any
high quality comparative or placebo-controlled trials evaluating the effectiveness of H;
receptor antagonists in children and therefore there is unlikely to be a good clinical evidence
base. Therefore there is not enough evidence on effectiveness to include these treatments in
an economic model.

Prokinetics speed up the emptying of the stomach, so there is less opportunity for acid to
irritate the oesophagus. The literature search found little evidence evaluating the
effectiveness of prokinetics in children. Therefore there was insufficient information to include
these treatments in an economic model.

A cost description of medical management approaches using PPIs, H,RAs or prokinetics
were presented to the guideline development group. The alginates/antacids included here
were agreed with the group members as the most frequently prescribed and appropriate
formulae to give their patients

Resource use and costs

No studies were identified that looked at the comparative cost effectiveness of medical
therapy for GORD in children, either comparing different drug regimens or comparing
medical management with surgical management. The comparative evidence of efficacy is
poor. Therefore the economic evidence focused on the unit costs in line with the NICE
guidelines manual. The different pharmacological interventions routinely prescribed to
children in England and Wales are presented in Table A3, Table A4 and Table A5. The
interventions were agreed with the guideline development group and represent what might
typically be offered in the NHS to children of different age groups. Costs were taken from the
NHS Drug Tariff when available and from the BNF for children otherwise. In addition,
resource use over a typical month is presented in Table A6 to consider the overall cost of
medical management in the initial month of treatment. Unless the patient requires
omeprazole, the initial cost of treatment is due to the resource use required in the early
stages of medical management.

Table A3:Cost of proton pump inhibitors in the medical management of young people

with GORD
Doses
Tabs or ml  per Packet/bottle Daily 1 month
Name per dose day Cost size cost cost
Infants
Omeprazole 10mg 1 1 £7.75 28 tabs £0.28 £8.40
(LOSEC MUPS)
Omeprazole 10mg 1 1 £1.25 28 caps £0.04 £1.35
Sodium 10 1 £62.49 300 mmol per £2.08 £63.18
Biocarbonate mi

National Collaborating Centre for Women’s and Children’s Health 2015
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Tabs or ml
Name per dose

Omeprazole &
Sodium
Bicarbonate
combined

Omeprazole liquid 5
10mg

Lansoprazole 0.5

Fastab 15mg

18 months up to 12 years

Omeprazole 20mg 1
(LOSEC MUPS)

Omeprazole 20mg 1

Sodium 10
Bicarbonate

Omeprazole &
Sodium
Bicarbonate
combined

Omeprazole liquid 5
20mg

Lansoprazole 1
Fastab 30mg

Teenagers > 12 years

Omeprazole 40mg 1
(LOSEC MUPS)

Omeprazole 10mg 1

Sodium 10
Bicarbonate

Omeprazole &
Sodium
Bicarbonate
combined

Omeprazole 40mg 5
liquid

Lansoprazole 1
Fastab 30mg

Doses
per
day

Cost

£137.24

£2.99

£11.60

£1.25
£62.49

£159.78

£5.50

£5.80

£4.98
£62.49

£286.48

£5.50

Packet/bottle

size

150

28

28

28
300

150

28

28
300

150

28

ml

tabs

tabs
caps

mmol per
ml

ml

tabs

tabs
caps

mmol per
ml

ml

tabs

Daily
cost

£2.13

£4.57

£0.11

£0.41

£0.04
£2.08

£2.13

£5.33

£0.20

£0.83

£0.18
£2.08

£2.26

£9.55

£0.20

1 month
cost

£64.54

£138.76

£3.24

£12.57

£1.35
£63.18

£64.54

£161.56

£5.96

£25.13

£5.40
£63.18

£68.58

£289.66

£5.96

Table A4:Costs of H2 Receptor Antagonists in the medical management of young

people with GORD

Tabs or
ml per

Name dose
Infants
Ranitidine 2

75mg/5ml (liquid)

18 months up to 12 years

Ranitidine 5
75mg/5ml (liquid)

Teenagers > 12 years

National Collaborating Centre for Women’s and Children’s Health 2015
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Tabs or

ml per Doses per Daily 1 month
Name dose day Cost  Packet/bottle size cost  cost
Ranitidine 150mg 1 2 1.85 60 tabs £0.06 £1.87
Ranitidine 10 2 7.61 300 mi £0.51 £15.39

75mg/5ml (liquid)

Table A5:Costs of prokinetic agents in the medical management of young people with

GORD

Tabs or

ml per Doses Packet/bottle  Daily 1 month
Name dose per day Cost size cost cost
Infants
Domperidone suspension 2 3 12.53 200 ml £0.38 £11.40
5mg/5ml
18 months up to 12 years
Domperidone suspension 7.5 3 12.53 200 ml £1.41 £42.76
5mg/5ml
Teenagers > 12 years
Domperidone 10mg tablets 1 3 1.39 30 tabs £0.14  £4.22
Domperidone 10mg tablets 1 3 4.63 100 tabs £0.14 £4.21
Domperidone suspension 10 3 12.53 200 ml £1.88 £57.01
5mg/5ml

Table A6:Estimated resource use in first month of medical management of young
people with GORD

Healthcare professional Time (minutes) Cost (£)
Nurse 10 8.67
Paediatrician 20 57.33
Paediatrician follow up 25 71.67
Total resource use (month 1) 137.67

1 Estimated 2 follow-up visits requiring close supervision commencing medical management. Costs from the
PSSRU Curtis et al. (2013)

Conclusion

Costs for medical management were provided to the guideline development group to
facilitate their consideration of the resource implications of their decisions. Evidence from UK
adult population suggests that medical management is not a long-term, cost-effective
treatment in comparison with surgical management (Bojke 2007, Grant 2013). It was argued
by the guideline development group that this evidence was not transferable to the younger
UK population, given the different physiological impact of treatments could not be assumed
to be comparable. Therefore, no comparison of the cost effectiveness of medical
management and surgical management was possible for this guideline.

Fundoplication

Health economic question

What is the cost effectiveness of fundoplication surgery in the treatment of GOR/GORD?

National Collaborating Centre for Women’s and Children’s Health 2015
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Description of included studies

No published health economic evaluations were identified in the literature search conducted
for this review question. Three studies compared the resource ulitisation of laparoscopic
versus open fundoplication in children and they found in favour of the former approach as a
method to contain overall healthcare costs (Blewett 2002, Iglesias 1997, Ostlie 2007).
However, all studies are from a US healthcare perspective and make no attempt to compare
the effectiveness between the surgical approaches to provide a meaningful outcome to
decision makers as to which approach is cost effective in a paediatric setting.

As mentioned previously, there is evidence to suggest that the long-term treatment of GORD
in adults is cost effective compared with medical management (Grant 2013). However, the
guideline development group’s view was that this evidence was not transferable to the
treatment of children suffering from GORD as the physiological impact of treatments is
different in children compared with adults, and the underlying cause of GORD is different in
children (for example caused by cerebral palsy) compared with adults (for example caused
by smoking).

Analysis

The surgical management approach (fundoplication) involves wrapping and suturing the
stomach to the oesophagus using open or laparoscopic surgical techniques. Surgery is only
offered in specialist settings.

Resource use and costs

The short-term efficacy of surgery has not been proven in the published literature. Therefore
the economic evidence focussed on the unit costs of surgery in line with the NICE guidelines
manual. Evidence on the long-term adverse events, costs and benefits of surgery in terms of
future morbidity avoided was also not available. A cost description of surgical management
was undertaken for the guideline development group. This was presented to the guideline
development group to aid consideration of the costs related to providing surgical
management of young patients with GORD.

The cost data presented in Table A7 below was obtained from NHS tariff prices (2014/15).
Tariffs with top-ups for patients with complications were identified by individual members of
the guideline development group from their hospitals. One hospital charged a tariff top-up for
surgery involving children to reflect the additional complexity of the procedure and care
requirements. The other hospital did not charge a top-up tariff.

Table A7:Costs of surgical management of GORD in children

Tariff
including Non- Tariff including top-
Procedure Elective  top-up elective up
Fundoplication —abdominal approach
<24 months £5227 £3940
24 months+ without complications  £2076 £3028 £3202 £4671
24 months+ with complications £3482 £5557
Conclusion

The costs of fundoplication surgery are considerable but the value for money of such
resource use cannot be determined without comparative long-term data which are not
currently available for children with GORD.

National Collaborating Centre for Women’s and Children’s Health 2015
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Enteral tube feeding

Health economic question

What is the cost effectiveness of enteral tube feeding in the management of GOR/GORD?

Description of included studies

No published health economic evaluations were identified in the literature search conducted
for this review question. One Canadian study identified compared resource utilisation and
morbidity between 2 different techniques for feeding tube insertion (Baker 2013). It found
little differences in the morbidity impacts between an intracorporeal Seldinger technique
versus an extracorporeal insertion approach, but the latter was associated with lower
resources use. However, as this study makes no attempt to capture the change in patients’
improvement from the feeding tubes, it is not possible to account for the changes in
effectiveness from this study. Therefore, no economic evaluations can be constructed from
this evidence.

Analysis

Enteral tube feeding is a treatment offered in secondary and tertiary care for children with
GORD whose coexisting conditions (such as a neurodisability) mean they have problems
swallowing and/or ingesting sufficient nutrition leading to failure to thrive. Its use is therefore
restricted to a specific group of children. Enteral tube feeding is not a treatment for GORD
but is offered to children who have GORD. Therefore it is not an alternative treatment to
medical management but may be an adjunct to it or used alone.

Resource use and costs

A cost description of enteral tube feeding options were presented to the guideline
development group. Costs for the use of enteral tube feeding are shown in Table A8. Costs
are taken from the NHS tariff prices (2014/15). While the costs shown only represent part of
the cost of managing GORD for a particular group of patients, it is important that these costs
are accounted for in the full cost to the NHS of managing GORD in this subgroup.

Table A8:Costs of enteral tube feeding in the management of GORD

Procedure Elective/non-elective
Percutaneous endoscopic gastrostomy £1038
Nasogastric tube feeding £847
Permanent temporary gastrostomy £1038
Conclusion

Costs for alternative enteral tube feeding options were shown to the guideline development
group in order that it could factor in considerations of resource use into its decision making.
However, in the absence of evidence on the relative effects of different alternatives, further
research would be needed to determine the cost effectiveness of providing this intervention
in this sub-group of GORD patients.

Health economics discussion

No published cost effectiveness studies evaluating strategies for treating GORD in infants,
children and young people were identified in the health economics literature review of 1791
potential studies identified. A cost effectiveness model comparing medical management with
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fundoplication (laparoscopic or open) in adults was recently published but included an adult
population study. The study was based on a UK randomised controlled trial with 5 year
follow-up (Grant 2013). Patient-level cost and EQ-5D data were collected to estimate
incremental 5 year costs and QALYs. The mean age was 46 years. During the scoping
phase, the core guideline development group members’ opinion was that it would be
inappropriate to use clinical evidence from adult studies. There were a number of reasons for
this, the main ones being that the psychological impact of treatments is different in children
compared with adults, and the underlying cause of GORD is different in children (for example
caused by cerebral palsy) compared with adults (for example caused by smoking). The lack
of sufficient clinical evidence on the effectiveness of treatment in children identified in the
review meant a full economic evaluation could not be conducted for this guideline.

The health economic analysis was limited to reporting of costs and resource use associated
with the management of GORD in children. This information can be used in future updates of
GORD guidelines when evidence on the effectiveness of alternative treatment options for
children can be obtained.

NICE recommends the use of the generic, preference based measures of health related
quality of life to calculate QALYs such as the EuroQol instrument, which also has an adapted
version for younger people (Wille 2010). Alternative measures of young person’s health-
related quality of life that could be used to generate QALYSs are the Health Utilities Index
Mark Il (Torrance 1996) or the Child Health Utility 9D paediatric quality of life instrument
(Stevens 2009). Alternatively, condition-specific questionnaires could be used, such as the
multidimensional measure for gastroesophageal reflux disease symptoms in children (Malaty
2008), although condition-specific questionnaires are not recommended by NICE for
calculating QALYSs.

Future research would be useful to investigate whether the potential lifelong benefits of
surgical intervention compared with medical management for adults are similar for children in
GORD. Although continued medical management is less expensive in the short term, the
benefits of medical management will only occur for as long as the medication is taken. This
kind of comparative research with long-term outcomes would likely to be of most benefit for
future research. Subgroup analysis of different patient groups (for example patients with and
without neurodisability; severity of GORD) may also be worth pursuing further.
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Appendix B: Scope
1 Guideline title

Gastro-oesophageal reflux disease: recognition, diagnosis and management in

children and young people

Short title

Gastro-oesophageal reflux disease in children and young people.

2 The remit

The Department of Health has asked NICE: 'To produce a clinical guideline on the

investigation and management of gastro-oesophageal reflux disease in children’.
3 Clinical need for the guideline

3.1 Epidemiology

a) Gastro-oesophageal reflux (GOR) is a normal physiological process. It
usually happens after eating in healthy infants, children, young people and
adults. In contrast, gastro-oesophageal reflux disease (GORD) is present
when GOR causes troublesome symptoms (for example, frequency of
regurgitation) and/or complications (for example, oesophagitis) that have a
significant effect on the person and require treatment. However, there is
no exact distinction of when GOR becomes GORD, and the terms are

used to cover a range of severity.

b) All infants, children and young people have a degree of GOR. However,
the prevalence of troublesome GOR in children and young people in the
UK is uncertain. Data from the USA shows that ‘problematic’ regurgitation
was reported in 23% of infants aged 6 months but decreased to 14% by

the age of 7 months.

C) English NHS hospital episode statistics data for 2010-11 show that there
were 8943 consultant episodes for GORD with or without oesophagitis in

children and young people aged 0-14 years.
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d) The prevalence of GORD is higher in certain groups — for example, in
children and young people with neurodevelopmental disorders,
oesophageal atresia repair, cystic fibrosis, hiatal hernia, or repaired
achalasia, in preterm neonates or in people with a family history of
complex GORD.

3.2 Current practice

a) Many infants and young children present in primary care with symptoms of
GOR. Advice may be sought from midwives, health visitors and GPs about
this condition. In cases where symptoms are mild and there is no reason
to suspect the presence of GORD, reassurance may be all that is needed.
Treatment is often prescribed, including feeding changes or drug therapy
with alginates. In addition, some children are referred to a specialist for
assessment, investigation and possible treatment. In particular, this
includes those with severe symptoms (for example, in a child with overt
regurgitation, the presence of blood might indicate erosive oesophagitis, or
recurrent respiratory symptoms might be attributed to occult reflux) or
those who are receiving specialist care for other conditions, such as

preterm neonates or children with neurodevelopmental disorders.

b) In rare situations a specialist might want to carry out diagnostic tests to
demonstrate and quantify the presence of reflux or to exclude other

serious problems that can present in a similar way. Tests can include:

e oesophageal pH monitoring

e combined use of multiple intraluminal impedance (Mll)
¢ barium meal and other modalities of imaging

e upper gastrointestinal endoscopy and mucosal biopsy

e empirical trial of acid suppression.

C) In addition to the treatments used in primary care, specialists may
prescribe drugs to suppress gastric acid production, and some children

may also undergo surgery, usually a fundoplication.
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4 The guideline

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

section 6, ‘Further information’).

This scope defines what the guideline will (and will not) examine, and what the
guideline developers will consider. The scope is based on the referral from the

Department of Health.

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

sections.
4.1 Population

4.1.1 Groups that will be covered

a) Infants, children and young people under 18 years.

b) Specific consideration will be given to children and young people with

neurodevelopmental disorders.

4.1.2 Groups that will not be covered

a) People aged 18 years or over.

b) Children and young people with Barrett's oesophagus.

4.2 Healthcare setting

a) All settings where NHS healthcare is provided or commissioned.
4.3 Clinical management

4.3.1 Key clinical issues that will be covered

a) The natural history of overt GOR.

b) The distinction between physiological GOR and GORD.
C) Risk factors associated with developing GORD.

d) Indications for investigations.
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e) Indications for treatment.
f) Effectiveness of treatments for GOR/GORD:

e positional management

e changes to feeds (including composition and regimens)
¢ alginates and antacids

e H2-receptor antagonists

e proton pump inhibitors

e prokinetic agents

¢ jejunal feeding

¢ fundoplication surgery.

Note that guideline recommendations will normally fall within licensed indications;
exceptionally, and only if clearly supported by evidence, use outside a licensed
indication may be recommended. The guideline will assume that prescribers will use
a drug’s summary of product characteristics to inform decisions made with individual

patients.

4.3.2 Clinical issues that will not be covered

Clinical areas that will not be covered by the guideline are:

a) Diagnosis and management of Barrett's oesophagus.
b) Reflux associated with pregnancy.
C) Technical aspect of undertaking investigations and surgery — for example,

assessing results of endoscopy.

4.4 Main outcomes

The following outcomes will be assessed where relevant:
a) Health-related quality of life.
b) Change in symptoms and signs, for example:
e cessation or reduction (volume or frequency) of regurgitation

e reduction in crying and distress
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e improved feeding

e improved nutritional status.

C) Improvement in investigative findings, including healing of erosive

oesophagitis.

d) Adverse events of interventions (diagnostic or treatment).
e) Resource use and cost.
4.5 Review questions

Review questions guide a systematic review of the literature. They address only the
key clinical issues covered in the scope, and usually relate to interventions,
diagnosis, prognosis, service delivery or patient experience. Please note that these
review questions are draft versions and will be finalised with the Guideline

Development Group.
a) What is the clinical course of functional overt reflux in infancy?

b) The distinction between physiological GOR and GORD. For example,
what is the association between:

e dental erosion and GOR

e back-arching and GOR

e distressed behaviour and GOR
e apnoea and GOR

e cow's milk protein intolerance and GOR?
C) What are the risk factors for GORD? For example:

e neurodevelopmental impairment
e age (for example, age of onset)
e prematurity

o family history of GORD

e Obesity?

National Collaborating Centre for Women’s and Children’s Health 2015
21



Gastro-oesophageal reflux disease in children and young people: Appendices
Appendix B: Scope

d) Which symptoms, signs and risk factors indicate the need for which

investigations?

e) Which signs, symptoms and risk factors indicate the need for which
treatment?

f) How effective is positional management in infants with GOR/GORD?

s)] How effective are changes to feeding in infants with GOR/GORD?

h) How effective are antacids/alginates compared with placebo in the
treatment of GOR/GORD?

)] How effective are Hz-receptor antagonists compared with placebo in the

treatment of GOR/GORD?

)] How effective are proton pump inhibitors compared with placebo and one
another in the treatment of GOR/GORD?

K) How effective are Hz-receptor antagonists compared with proton pump
inhibitors in the treatment of GOR/GORD?

)] How effective are prokinetic agents compared with placebo in the
treatment of GOR/GORD?

m) How effective is enteral tube feeding in the management of GOR/GORD?

n) How effective is fundoplication surgery in the treatment of GOR/GORD?

4.6 Economic aspects

Developers will take into account both clinical and cost effectiveness when making
recommendations involving a choice between alternative interventions. A review of
the economic evidence will be conducted and analyses will be carried out as
appropriate. The preferred unit of effectiveness is the quality-adjusted life year
(QALY), and the costs considered will usually be only from an NHS and personal
social services (PSS) perspective. Further detail on the methods can be found in 'The

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

4.7.1 Scope

This is the final scope.

4.7.2 Timing

The development of the guideline recommendations will begin in April 2013.

5 Related NICE guidance

5.1 Published guidance

5.1.1 NICE guidance to be updated

This is a new guideline and will not replace any existing guidance.

5.1.2 NICE guidance to be incorporated

None.

5.1.3 Other related NICE guidance

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

¢ Endoluminal gastroplication for gastro-oesophageal reflux disease. NICE
interventional procedure guidance 404 (2011).

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

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

e Catheterless oesophageal pH monitoring. NICE interventional procedure guidance
187 (2006).

e Endoscopic injection of bulking agents for gastro-oesophageal reflux disease.
NICE interventional procedure guidance 55 (2004).

e Dyspepsia. NICE clinical guideline 17 (2004).

e Obesity. NICE clinical guideline 43 (2006).
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5.2 Guidance under development

NICE is currently developing the following related guidance (details available from
the NICE website):

e Dyspepsia and gastro-oesophageal reflux disease (update). NICE clinical
guideline. Publication to be confirmed.

6 Further information

Information on the guideline development process is provided in the following

documents, available from the NICE website:

e ‘How NICE clinical guidelines are developed: an overview for stakeholders the
public and the NHS’

e ‘The guidelines manual'.

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

website.
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The list of stakeholders below is correct for the scoping and development phases of the
guideline preparation. NICE can provide a list of stakeholders correct for validation phase of
the guideline.

AbbVie

Airedale NHS Trust

Alder Hey Children's NHS Foundation Trust

Allergy UK

Allocate Software PLC

Association of Anaesthetists of Great Britain and Ireland
Association of British Healthcare Industries

Association of Children’s Diabetes Clinicians
Association of Surgeons of Great Britain and Ireland
Association of Upper Gastrointestinal Surgeons of Great Britain and Ireland
Astrazeneca UK Ltd

babyREFLUX

Barnsley Hospital NHS Foundation Trust

Barrett's Oesophagus Campaign

Biohit Healthcare Ltd

Bliss

Boehringer Ingelheim

Bolton Hospitals NHS Trust

Boots

Boston Scientific

Bradford District Care Trust

Breastfeeding Network Scotland

British Association for Community Child Health

British Association for Psychopharmacology

British Association of Paediatric Endoscopic Surgeons
British Association of Perinatal Medicine

British Association of Plastic, Reconstructive and Aesthetic Surgeons

British Dietetic Association
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British Geriatrics Society — Gastro-enterology and Nutrition Special Interest Group
British Medical Association

British Medical Journal

British National Formulary

British Nuclear Cardiology Society

British Nuclear Medicine Society

British Pain Society

British Psychological Society

British Red Cross

British Society for Allergy & Clinical Immunology
British Society for Antimicrobial Chemotherapy

British Society of Gastroenterology

British Society of Paediatric Gastroenterology Hepatology and Nutrition
British Society of Paediatric Radiology

British Specialist Nutrition Association

BSPGHAN

BUPA Foundation

Caduceus Support Limited

Cambridge University Hospitals NHS Foundation Trust
Camden Link

Capsulation PPS

Care Quality Commission

Central London Community Health Care NHS Trust
Children England

Children, Young People and Families NHS Network
Clarity Informatics Ltd

Cochrane Developmental, Psychosocial and Learning Problems
Croydon Clinical Commissioning Group

Croydon Health Services NHS Trust

Croydon University Hospital

Cumbria Partnership NHS Trust

CWHHE Collaborative CCGs

Dako UK Ltd
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Department of Health

Department of Health, Social Services and Public Safety — Northern Ireland
Ealing Public Health

East and North Hertfordshire NHS Trust

East Kent Hospitals University NHS Foundation Trust
Eisai Ltd

Epsom & St Helier University Hospitals NHS Trust
Equalities National Council

Ethical Medicines Industry Group

Faculty of Dental Surgery

Faculty of Public Health

Fighting Oesophageal Reflux Together

Five Boroughs Partnership NHS Trust
Gastroenterology specialist group

General Medical Council

George Eliot Hospital NHS Trust
GlaxoSmithKline

Gloucestershire LINK

GP Update / Red Whale

Great Western Hospitals NHS Foundation Trust
H & R Healthcare Limited

Hafan Cymru

Health & Social Care Information Centre

Health and Care Professions Council
Healthcare Improvement Scotland

Healthcare Infection Society

Healthcare Quality Improvement Partnership
Healthwatch East Sussex

Heartburn Cancer Awareness support

Hermal

Hertfordshire Partnership NHS Trust

Herts Valleys Clinical Commissioning Group

Hindu Council UK
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Hockley Medical Practice

Humber NHS Foundation Trust

Independent Healthcare Advisory Services
Information Centre for Health and Social Care
Institute of Sport and Recreation Management
Janssen

Joint Speciality Committee in Gastroenterology and Hepatology, Royal College of Physicians
and British Society of Gastroenterology

KCARE

Lancashire Care NHS Foundation Trust

Leeds Community Healthcare NHS Trust

Leeds North Clinical Commisioning Group

Leeds South and East Clinical Commissioning Group
Living with Reflux

Local Government Association

Luton and Dunstable Hospital NHS Trust

Maidstone and Tunbridge Wells NHS Trust

Mead Johnson Nutritionals

Medicines and Healthcare products Regulatory Agency
Ministry of Defence (MOD)

National Childbirth Trust

National Clinical Guideline Centre

National Collaborating Centre for Cancer

National Collaborating Centre for Mental Health
National Collaborating Centre for Women's and Children's Health
National Deaf Children's Society

National Institute for Health Research — Health Technology Assessment Programme
National Institute for Health Research

National Patient Safety Agency

National Public Health Service for Wales

Neonatal & Paediatric Pharmacists Group

Netmums

NHS Ashton, Leigh and Wigan

National Collaborating Centre for Women’s and Children’s Health 2015
28



Gastro-oesophageal reflux disease in children and young people: Appendices
Appendix C: Stakeholders

NHS Barnsley Clinical Commissioning Group
NHS Choices

NHS Connecting for Health

NHS County Durham and Darlington

NHS Cumbria Clinical Commissioning Group
NHS England

NHS England — Greater Manchester

NHS Gloucesterhsire & NHS Swindon Cluster
NHS Hardwick CCG

NHS Health at Work

NHS Improvement

NHS Luton CCG

NHS Medway Clinical Commissioning Group
NHS North Somerset CCG

NHS Plus

NHS Sheffield CCG

NHS South Cheshire CCG

NHS Wakefield CCG

NHS Warwickshire North CCG

Norgine Limited

North Essex Mental Health Partnership Trust
North Essex Partnership Foundation Trust
North of England Commissioning Support
North Tees and Hartlepool NHS Foundation Trust
North West London Hospitals NHS Trust
North West London Perinatal Network
Nottingham Children's Hospital

Nottingham University Hospitals NHS Trust
Nottinghamshire Healthcare NHS Trust
Novartis Pharmaceuticals

Nursing and Midwifery Council

Oesophageal Patients Association

Oxford Health NHS Foundation Trust
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Oxfordshire Clinical Commissioning Group
Pancreatic Cancer Action

Parenteral and Enteral Nutrition Group

Peckforton Pharmaceuticals Ltd

PERIGON Healthcare Ltd

Pfizer

Pharmaceutical Services Negotiating Committee
PHE Alcohol and Drugs, Health & Wellbeing Directorate
PrescQIPP NHS Programme

Primary Care Pharmacists Association

Primary Care Society for Gastroenterology
Primrose Bank Medical Centre

Proprietary Association of Great Britain

Public Health England

Public Health England — Improving Health and Lives Learning Disabilities Observatory
Public Health Wales NHS Trust

Royal Berkshire NHS Foundation Trust

Royal College of Anaesthetists

Royal College of General Practitioners

Royal College of General Practitioners in Wales
Royal College of Midwives

Royal College of Nursing

Royal College of Obstetricians and Gynaecologists
Royal College of Paediatrics and Child Health
Royal College of Paediatrics and Child Health, Gastroenetrology, Hepatology and Nutrition
Royal College of Pathologists

Royal College of Physicians

Royal College of Psychiatrists

Royal College of Radiologists

Royal College of Surgeons of England

Royal Free London NHS Foundation Trust

Royal Pharmaceutical Society

Royal Society of Medicine
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Sanofi

Scottish Intercollegiate Guidelines Network

Sheffield Children's Hospital

Sheffield Teaching Hospitals NHS Foundation Trust
SNDRI

Social Care Institute for Excellence

Society and College of Radiographers

South East Coast Ambulance Service

South East Staffordshire and Seisdon Pennisula CCG
South London & Maudsley NHS Trust

South West Yorkshire Partnership NHS Foundation Trust
South Western Ambulance Service NHS Foundation Trust
Southport and Ormskirk Hospital NHS Trust
Spectranetics Corporation

St Mary's Hospital

Staffordshire and Stoke on Trent Partnership NHS Trust
Stockport Clinical Commissioning Group

Stockport Clinical Commissioning Pathfinder

Suffolk County Council

Sutton 1 in 4 Network

Taunton & Somerset NHS Foundation Trust

Teva UK

The Association of the British Pharmaceutical Industry
The British In Vitro Diagnostics Association

The London Centre for Children with Cerebral Palsy
The Patients Association

The Rotherham NHS Foundation Trust

Torax Medical Inc.

UK Clinical Pharmacy Association

UK Pain Society

Unite — the Union

Vygon

Walsall Local Involvement Network
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Welsh Government

Welsh Scientific Advisory Committee

West London CCG

Western Sussex Hospitals NHS Trust

Wigan Borough Clinical Commissioning Group
Wishaw General Hospital

Worcestershire Acute Hospitals Trust

York Hospitals NHS Foundation Trust
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E.1 Natural

Review
question

Objectives

Language

Study
design

Status
Population

Intervention

Comparator
Outcomes

Other
criteria for
inclusion/
exclusion of
studies

Search
strategies

Review
strategies

course of overt regurgitation

Details
The natural history of overt GOR

What is the clinical course of overt gastro-
oesophageal reflux (GOR)?

e What is the usual age of overt gastro-oesophageal
reflux onset?

o How does the frequency of overt gastro-
oesophageal reflux change with age?

e At what age is the usual max frequency of overt
gastro-oesophageal reflux?

e At what age does overt reflux resolve?

e Does overt gastro-oesophageal reflux follow an
episodic pattern?

English
Observational studies

Published articles

Children and young people under 18 years

e Premature

o Cerebral palsy

e What is the usual age of overt gastroesophageal
reflux onset?

e How does the frequency of overt
gastroesophageal reflux change with age?

e At what age is the usual max frequency of overt
gastroesophageal reflux?

o At what age does overt reflux resolve?

e Does overt gastroesophageal reflux follow an
episodic pattern?

None

This is the information that needs to be extracted

from papers

e The median or mean average age (plus range or
SD) at which overt reflux was first reported

e The median or mean average age (plus range or
SD) age at which overt reflux was most frequent

o The reported maximum daily frequency of reflux
(number of episodes of regurgitation / vomiting)

e The median or mean average (plus range or SD)

frequency of overt reflux at specific ages (for
example, 6, 26, 36 or 52 weeks)

o |f overt reflux ceased, what was the reported age
of cessation

e Cohorts and case series should have at least 50
patients

e We are looking for reflux patterns in the general
population, so studies including only children with
GORD will be excluded.

See separate document

Evidence will be assessed for quality according to
the process described in the NICE guidelines
manual (November 2012)

Additional comments

At present the divide between GOR and GORD is
poorly defined. One aim of the guideline will be to
provide a working definition of what is ‘normal’ so
does not require management and ‘abnormal’ so

may require management.

The purpose of this review is to provide a description
of the onset, progress and eventual recovery in
infants and young children with symptoms of overt
reflux.

The implication may be that an unusual age of
onset, pattern or excessive duration beyond that
usually observed might be a red flag for either an
alternative diagnosis or for complicated reflux
(gastro-oesophageal reflux disease).

Presenting in a primary care or secondary care
setting with a clinical diagnosis of overt reflux or
general population consensus.

This is a descriptive question.

The guideline development group will have to define
the level of overt reflux that is ‘abnormal’ either
frequency or amount.

Studies may account for confounding effect of
variables, such as prematurity, ethnic group, etc.
This needs to be reported.
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Equality

Details
A list of excluded studies will be provided following
weeding

Evidence tables and an evidence profile will be used
to summarise the evidence

Equalities issues with be assessed according to
processes described in NICE guidelines manual
(November 2012)

E.2 Risk factors

Review
question

Objectives

Language

Study
design

Status

Patient
Population

Intervention

Details
Risk factors associated with developing GORD.

What are the risk factors for developing
gastroesophageal reflux disease

The studies will look at

1) In children with proven erosive oesophagitis what
was the prevalence of a given risk factor compared
with children without erosive oesophagitis?

2) In children with risk factor what was the
prevalence of GORD compared with children without
that risk-factor?

English
Cohort studies
Case-control studies

The studies will look at

¢ In children with proven erosive oesophagitis what
was the prevalence of a given risk factor
compared with a children without erosive
oesophagitis?

o In children with risk factor what was the
prevalence of GORD compared with children
without that risk-factor?

Published articles
Children and young people under 18 years

Sub-groups, if data is available

e Premature

o Cerebral palsy

Risk factors identified by the guideline development
group

o Neurodevelopmental disorders

e Cerebral palsy

e Prematurity

e Family history of GORD

e Surgical / congenital disorders — hiatal hernia,
diaphragmatic hernia, oesophageal atresia

e congenital heart disease
e chronic lung disease

e Obesity

Or,

e GORD present

Additional comments

Additional comments

Identification of patients who are at increased risk of
developing erosive oesophagitis may be important in
the identification of those who should undergo upper
gastrointestinal endoscopy — the diagnostic test for
that condition - or may require more regular follow-
up. ldentification of patients with erosive
oesophagitis is important because this condition may
require medical or surgical management.

1) (clinically diagnosed [history, questionnaire, etc]
and/or treated)

Erosive oesophagitis is a universally recognised and
identifiable sign of GORD. Other forms proposed
complications of GOR (for example, apnoea or
asthma) are unproven (this guideline will examine
the evidence).

Using erosive oesophagitis as the basis for risk-
factors means that they can be linked to an
objectively measured sign.
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Comparison

Outcomes

Other
criteria for
inclusion/
exclusion of
studies

Search
strategies

Review
strategies

Equality

Details

* Risk-factor not present, or

e GORD not present

o prevalence of risk-factor (associated condition)
e prevalence of GORD

e Measured as RR or OR. Preferably risk-adjusted.

Not applicable

One search was conducted to cover all risk factors
of interest — see separate document for further
details

Evidence will be assessed for quality according to
the process described in the NICE guidelines
manual (November 2012)

A list of excluded studies will be provided following
weeding

Evidence tables and an evidence profile will be used

to summarise the evidence

Equalities issues with be assessed according to
processes described in NICE guidelines manual
(November 2012)

E.3 Signs and symptoms

Review
question

Objectives

Details

The distinction between physiological gastro-
oesophageal reflux and gastro-oesophageal reflux
disease.

Additional comments

The guideline development group will need to
consider

Relationship:

¢ Risk factor causes increased reflux which causes
oesophagitis

* Risk factors causes susceptible oesophagus and
normal reflux causes oesophagitis

Not interested in
o Oesophagitis causes risk factor, such asthma

o Oesophagitis and risk-factor require intensive
monitoring

There are many potential confounders to relationship
between risk-factors and oesophagitis. For example,
children with risk-factors are more likely to have
endoscope as health professionals already think it is
a risk-factor so oesophagitis is more likely to be
identified.

Potential studies to consider:

Total and abdominal obesity are risk factors for
gastroesophageal reflux symptoms in children.
Quitadamo P, Buonavolonta R, Miele E, Masi P,
Coccorullo P, Staiano A

Additional comments

People seek medical advice due to the presence of
symptoms and signs, and health professionals need
to be able to use these in order to identify condition,
and differentiate serious from non-serious cases.

A two stage review is being undertaken:

Stage 1
A review of existing systematic reviews to identify
symptoms and signs of GOR/D.

Stage 2

Based on the results of stage 1 the guideline
development group will be asked to identify those
symptoms and signs where there is controversy or
the association with GOR is unclear.

For many of the symptoms and signs it is clinically
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Language

Study
design

Status
Population

Intervention

Comparator
Outcomes

Other
criteria for
inclusion/
exclusion of
studies

Search
strategies

Review
strategies

Equality

Details

accepted that these are associated with GORD, so
they will not be selected for detailed.

The reviews will focus on young children where
signs and symptoms are less established compared
with older children and young adults.

Detailed reviews will be undertaken on each of the
selected signs and symptoms. This will include
studies that cover combination of symptoms and
signs, such as questionnaires.

Conclusions and recommendations will be made on
each individual symptoms and sign.

English

RCTs or Observational studies

Published articles

People aged under 18

e Q1. Children presenting with GOR and normal
controls

e Q2. Children presenting with symptom and normal
controls

Guideline development group identified 11

symptoms for detailed review:

e Asthma

o Otitis media

e Apnea

e Dental erosion

o Feeding problems

o Distressed behavior

o Failure to thrive

e Heartburn or chest pain

e Hoarseness

e Recurrent LRTI

e Chronic cough

Symptom not present.

e Q1. Diagnostic value of symptom (measured as
RR or OR or correlation. If diagnostic values [[+/-

LR etc] this should be reported) for identify
GOR/D

e Q2. Diagnostic value of GOR/D (including pH and
oesophagitis) (measured as RR or OR or
correlation. If diagnostic values [+/- LR etc] this
should be reported) for identifying symptom

If the study does not compare symptoms against a
final diagnosis then it will not be included.

See separate document

Evidence will be assessed for quality according to
the process described in the NICE guidelines
manual (November 2012)

A list of excluded studies will be provided following
weeding

Evidence tables and an evidence profile will be used
to summarise the evidence

Equalities issues with be assessed according to
processes described in NICE guidelines manual
(November 2012)

Additional comments

Sub-group, if available
Premature
Cerebral palsy

A single protocol has been created for all the
symptoms and signs.

‘Gold standard’ tests for GORD:

Endoscopic appearance/ Endoscopic biopsy —
oesophagitis

Oesophageal pH monitoring

Impedance monitoring

GOR symptoms scale

If data is available the diagnostic value of symptoms
will be calculated by the technical team.
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E.4

Review
question

Objectives

Language

Study
design

Status
Population

Intervention
indicators

Comparator

Outcomes

Other
criteria for
inclusion/
exclusion of
studies

Search
strategies

Review
strategies

Equality

Infant positioning

Details

How effective is positional management in infants
with GOR/GORD?

What is the effectiveness of a clearly described
positional intervention in comparison with no
positional management and alternative clearly
described positional interventions?

English

RCT

Published articles

Children and young people under 18 years with
GORD

e Premature
o Cerebral palsy
Positional management

The use of a clearly described positional intervention
aimed at reducing overt regurgitation

o No positional intervention

e Other interventions

o An alternative clearly described positional
intervention

* Reduced frequency of overt regurgitation

o Reflux measured using oesophageal pH-metry or
impedance monitoring

e Resolution of faltering growth

o Adverse outcomes (including mortality)

o Parent reported reduction in infant distress

e Improvement in validated reflux questionnaire
o Parent satisfaction with this intervention

Not applicable

See separate document

Evidence will be assessed for quality according to
the process described in the NICE guidelines
manual (November 2012)

A list of excluded studies will be provided following
weeding

Evidence tables and an evidence profile will be used
to summarise the evidence

Equalities issues with be assessed according to
processes described in NICE guidelines manual
(November 2012)

E.5 Feeding changes

Review
question

Objectives

Details

Scope question: How effective are changes to
feeding in infants with GOR/GORD?

What is the effectiveness of a managed feeding
regimen in comparison with a conventional, age
appropriate, regimen in the management of overt
GOR

1) To determine if smaller feeds can reduce overt
reflux in children and young people.

2) To determine if feed thickeners can reduce overt
reflux in children and young people.

Additional comments

Positional management is often recommended for
the management of GORD. However, it has potential
safety implications

If no RCT available will consider comparative
observational studies (cohort and case control)

o Positional management can refer to sleeping
position, resting position and feeding/post feed
position.

¢ Devices to maintain position or Posture will not be
covered by the review

Combinations of treatments will not be examined.

¢ In considering the evidence regarding positional
management the guideline development group will
need to take account of “back to sleep” and the
issues of safe infant sleep position.

e The guideline development group did not outline
an MID

Additional comments
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Language
Study
design
Status
Population

Intervention
indicators

Comparator

Outcomes

Other
criteria for
inclusion/
exclusion of
studies

Search
strategies

Review
strategies

Equality

Details

3) To determine if use of a formula free of cow’s milk

protein can reduce the frequency of overt reflux in
children and young people.

4) To determine if a maternal diet free of cow’s milk
and/or soya protein can reduce the frequency of
overt reflux in children who are being breast fed.
English

RCT

Systematic review or meta-analysis of RCTs
Published articles

Children and young people under 18 years
diagnosed with GOR/D

Premature

Cerebral palsy

Altered feed volume

1) Any regimen in which the individual feed volume
is decreased and the number of feeds is increased
to maintain the total daily volume of feed.

Feed thickeners
2) Milk thickening
Cow’s milk protein exclusion

3) The use of a formula free of cow’s milk protein, for

example protein hydrolysate, amino acid, or soy
protein based formulas.

4) The use of a maternal cow’s milk protein free
and/or soya free diet in the breast fed baby.
Altered feed volume

1) Conventional age appropriate feed volume and
frequency maintained.

Feed thickeners

2) No milk thickening agent used
Cow’s milk protein exclusion

3) Cow’s milk protein containing formula

4) Maternal diet including cow’s milk protein free
and/or soya

e Reduced frequency of overt regurgitation — MID
could not be defined

o Reflux measured using oesophageal pH-metry or
impedance monitoring

e Resolution of faltering growth

o Adverse outcomes

e Parent reported reduction in infant distress

e |Improvement in validated reflux questionnaire
o Parent satisfaction with this intervention

Not applicable

See separate document

Evidence will be assessed for quality according to
the process described in the NICE guidelines
manual (November 2012)

A list of excluded studies will be provided following
weeding

Evidence tables and an evidence profile will be used
to summarise the evidence

Equalities issues with be assessed according to
processes described in NICE guidelines manual
(November 2012)

Additional comments

Thickening agents may include:
e Carobel

e Enfamil AR

e SMA staydown

e Arrowroot

e Thick n easy

o Multithick

o Nutilis

e Thixo D

o Vitaquick

No MID outlined by the guideline development

group. If validated questionnaire then look for author
reported MID.
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E.6 Alginates and antacids

Details

Review How effective are antacids and/or alginates
question compared with placebo in the treatment of
GOR/GORD?

Objectives How effective are antacids and/or alginates
compared with placebo in the treatment of
GOR/GORD?
1) To determine if alginates can reduce overt reflux
in children and young people.
2) To determine if antacids can overt reflux in
children and young people.
3) To determine if antacids and alginates, when
used in combination, can reduce overt reflux in
children and young people.

Language English

Study RCT

design Systematic reviews or meta-analysis of RCTs
Status Published articles

Population Children and young people under 18 years

diagnosed with GOR/D
e Premature
o Cerebral palsy
Intervention o Alginates
indicators o Antacids
e Antacids and alginates combination
Comparator e Placebo
e No treatment
Outcomes e Cessation (or symptom free days) of overt
regurgitation
e Reduced frequency of overt regurgitation
o Reflux measured using oesophageal pH-metry or
impedance monitoring
e Resolution of faltering growth
e Adverse outcomes
o Parent reported reduction in infant distress
e Improvement in validated reflux questionnaire
e Parent satisfaction with this intervention
Other Not applicable
criteria for
inclusion/
exclusion of
studies

Search See separate document

strategies

Review Evidence will be assessed for quality according to

strategies the process described in the NICE guidelines
manual (November 2012)
A list of excluded studies will be provided following
weeding

Evidence tables and an evidence profile will be used
to summarise the evidence

Equality Equalities issues with be assessed according to
processes described in NICE guidelines manual
(November 2012)

E.7 Pharmacological treatment

Details
Review Four questions in the scope
question « How effective are H2-receptor antagonists
compared with placebo in the treatment of
GOR/GORD?

o How effective are proton pump inhibitors

Additional comments

MID could not be defined by the guideline

development group

Additional comments
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Objectives

Language

Study
design

Status
Population

Intervention
indicators

Comparator

Outcomes

Other
criteria for
inclusion/
exclusion of
studies

Search
strategies

Review
strategies

Equality

Details
compared with placebo and one another in the
treatment of GOR/GORD?

o How effective are H2-receptor antagonists

compared with proton pump inhibitors in the
treatment of GOR/GORD?

o How effective are prokinetic agents compared with

placebo in the treatment of GOR/GORD?

The overarching question “Effectiveness of
treatments for GOR/GORD” covers all interventions
used for GORD in children. The focus of this review
is medical (pharmaceutical) management of GORD.
These have been grouped together as the
treatments will be compared.

o How effective are H2-receptor antagonists
compared with placebo in the treatment of
GOR/GORD?

o How effective are proton pump inhibitors
compared with placebo and one another in the
treatment of GOR/GORD?

o How effective are H2-receptor antagonists

compared with proton pump inhibitors in the
treatment of GOR/GORD?

o How effective are prokinetic agents compared with

placebo in the treatment of GOR/GORD?
English
RCTs
Systematic reviews or meta-analysis of RCTs
Published articles

Children and young people under 18 years
diagnosed with GORD
e Premature

o Cerebral palsy

e H2-receptor antagonists
e Proton pump inhibitors
¢ Prokinetic

e Placebo

e No treatment

e Usual treatment

e Reduced frequency of overt regurgitation — MID
could not be defined

o Reflux measured using oesophageal pH-metry or
impedance monitoring

¢ Resolution of oesophahitis - endoscope

e Resolution of faltering growth

e Adverse outcomes

o Parent reported reduction in infant distress

e Improvement in validated reflux questionnaire
o Parent satisfaction with this intervention

Not applicable

See separate document

Evidence will be assessed for quality according to
the process described in the NICE guidelines
manual (November 2012)

A list of excluded studies will be provided following
weeding

Evidence tables and an evidence profile will be used
to summarise the evidence

Equalities issues with be assessed according to
processes described in NICE guidelines manual
(November 2012)

Additional comments

Results from adult studies will not be included.

Only examining the use of these treatments for the
management of GORD.

Combinations of treatments will not be examined.

Adverse outcomes will only be reported as they
appear in RCTs.

No MIDs was outlined by the guideline development
group.
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E.8 Fundoplication

Review
question

Objectives

Language

Study
design

Status
Population

Intervention
indicators

Comparator

Outcomes

Other
criteria for
inclusion/
exclusion of
studies

Search
strategies

Review
strategies

Equality

Details

How effective is fundoplication surgery in the
treatment of GOR/GORD?

1) To determine if fundoplication surgery can

effectively treat GORD in children and young people.

2) To determine if fundoplication surgery can
effectively treat specific sub-groups of children and
young people with GORD

3) To compare the effectiveness of the following
types of fundoplication:

e Open fundoplication

e Laparoscopic fundoplication
English

RCT

Published articles

Children and young people under 18 years
diagnosed with GORD

Sub-groups, if data is available

e Premature

o Cerebral palsy

1) Fundoplication (class effect)

e Open fundoplication (if available)

o Laparoscopic fundoplication (if available)
1) Medical management

2) Comparison between open and laparoscopic
fundoplication.

Resolution of symptoms / disorder for which
fundoplication was performed:

e Change in frequency of overt regurgitation (for
example, complete cessation, numbers of
symptom free days per week, number of episodes
per day)*

o Resolution of erosive oesophagitis ( histologic)*

e Resolution of reflux symptoms — for example,
heartburn, retrosternal or epigastric pain,
waterbrash,

e Resolution of faltering growth*

o Parent reported reduction in infant distress

o Oesophageal reflux measured by oesophageal
pH-metry or impedance monitoring

e Adverse outcomes
e |Improvement in validated reflux questionnaire
e Parent satisfaction with the intervention

Not applicable

See separate document

Evidence will be assessed for quality according to
the process described in the NICE guidelines
manual (November 2012)

A list of excluded studies will be provided following
weeding

Evidence tables and an evidence profile will be used
to summarise the evidence

Equalities issues with be assessed according to
processes described in NICE guidelines manual
(November 2012)

Additional comments

Prioritise 5 year data (follow up) — both for
fundoplication and medical management.

If no RCT available will consider comparative
observational studies (cohort and case control) if
case-mix adjustment undertaken

Fundoplication might be undertaken for a number of
reasons — overt regurgitation, erosive oesophagitis,
recurrent apnoea or pneumonia etc. RCTs might
focus on fundoplication for such individual problems
or they might be contained within subgroups in a
trial.
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E.9 Enteral tube feeding

Review
question

Objectives

Language
Study design

Status
Population

Intervention
indicators

Comparator

Outcomes

Other criteria
for inclusion/
exclusion of
studies

Search
strategies

Review
strategies

Equality

Details

How effective is enteral tube feeding in the management
of GOR/GORD?

To evaluate the use of enteral tube feeding of any sort
(for example, naso-gastric tube, gastrostomy, naso-
jejunal or jejunostomy feeding) in the management of
gastro-oesophageal reflux disease.

English

RCTs

Systematic reviews or meta-analysis of RCTs
Published articles

Children and young people under 18 years diagnosed
with GORD

Sub-groups, if data is available

e Premature

o Cerebral palsy

e naso-gastric tube feeding

e gastrostomy (tube or button) feeding
naso-jejunal tube feeding
jejunostomy feeding

Oral feeding

Cross comparisons between any of the four
interventions list (above)

Resolution of gastro-oesophageal reflux complication for
which enteral tube feeding was given:

» faltering growth

e pulmonary aspiration

e Overt regurgitation

e Parent reported reduction in infant distress

e Resolution of gastro-oesophageal reflux measured by
oesophageal pH-metry or impedance monitoring

e Adverse outcomes
o Improvement in validated reflux questionnaire
o Parent satisfaction with the intervention

Not applicable

See separate document

Evidence will be assessed for quality according to the
process described in the NICE guidelines manual
(November 2012)

A list of excluded studies will be provided following
weeding

Evidence tables and an evidence profile will be used to
summarise the evidence

Equalities issues with be assessed according to
processes described in NICE guidelines manual
(November 2012)

Additional comments

Tube feeding might be employed for a
variety of reasons — for example where there
is severe overt regurgitation or concern
about a risk of pulmonary aspiration.

In evaluation evidence of efficacy it will be
important to consider the specific
complication of reflux for which it is being
employed.

Sub-groups analysis may be important for
those with gastro-oesophageal reflux
associated with neurological and
developmental conditions.

No MID was outlined by the guideline
development group.
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Appendix F: Search strategies

The search strategies for this guideline are in a separate document: Appendix F.
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Appendix G: Summary of identified

studies

Protocol Question

What is the clinical course of
overt gastroesophageal reflux
(GOR)?

The distinction between
physiological gastro-
oesophageal reflux and
gastro-oesophageal reflux
disease?

Two stage review

What are the risk factors for
developing gastroesophageal
reflux disease?

What is the effectiveness of a
clearly described positional
intervention in comparison
with no positional
management and alternative
clearly described positional
interventions?

What is the effectiveness of a
managed feeding regimen in
comparison with a
conventional, age appropriate,
regimen in the management of
overt GOR?

Scope question:

How effective are changes to
feeding in infants with
GOR/GORD?

Four questions in the scope:
How effective are H2-receptor
antagonists compared with
placebo in the treatment of
GOR/GORD?

How effective are proton pump
inhibitors compared with
placebo and one another in
the treatment of GOR/GORD?
How effective are H2-receptor
antagonists compared with
proton pump inhibitors in the
treatment of GOR/GORD?
How effective are prokinetic
agents compared with placebo
in the treatment of
GOR/GORD?

How effective is enteral tube
feeding in the management of
GOR/GORD?

How effective is fundoplication
surgery in the treatment of
GOR/GORD?

Papers
Identified

NI
2366

7630

4603

263

1121

875

1381

801

1682

Duplicates

0

Weeded

out Abandoned Excluded
2330 0 21
7449 4 130
4546 2 38
244 1 11
1086 1 17
863 0 8
1322 2 38
731 0 70
1643 0 30

National Collaborating Centre for Women’s and Children’s Health 2015

46

Included
15

45

17

17

17



Gastro-oesophageal reflux disease in children and young people: Appendices

Appendix H: Excluded studies

Appendix H: Excluded studies

GER and GERD are equivalent acronyms to GOR and GORD that reflect the American
English spelling of oesophagus as esophagus. GER and GERD were included in the search

strategies.

Study

Baker,SusanS, Roach,ChristineM, Leonard,MichaelS,
Baker,RobertD, Infantile gastroesophageal reflux in a
hospital setting, BMC Pediatrics, 8, 1-8, 2008

Chen,J.H., Wang,H.Y., Lin,H.H., Wang,C.C., Wang,L.Y.,
Prevalence and determinants of gastroesophageal reflux
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Benninga,M.A., Davidson,G.P., Omari,T.l., A randomized
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Reason for Exclusion
Study examines the effects of different forms of
physiotherapy on GOR in infants with cystic fibrosis

Systematic review: individual studies checked for inclusion

Study compares positioning versus feeding therapy

Cochrane review withdrawn (individual studies checked for
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physiotherapy on GOR in children with cystic fibrosis
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Orenstein,S.R., McGowan,J.D., Efficacy of conservative
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Reason for Exclusion
Non-randomised study
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Non-comparative study.

Study design is a case-control but only reports on cases.
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Incorrect analysis of cross-over studies and calculation of
SDs.

Correction to original review

No studies identified for review
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reflux. Shows association between cow's milk allergy and
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Bishop,P.R., Soffer,E.F., Comer,G.M., Bishop,P., Blumer,J., Dose ranging study; no placebo or no treatment arm
Colletti,R., Elitsur,Y., Gremse,D., Gunasekaran,T., Gupta,S.,

Hammo,A.H., Pohl,J.F., Tolia,V., Tsou,V.M., Winter,H.,

Multicenter, randomized, double-blind study comparing 10,
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Gunasekaran,T., Tolia,V., Colletti,R.B., Gold,B.D., Dose response study; no placebo or no treatment arm.
Traxler,B., lllueca,M., Crawley,J.A., Effects of esomeprazole

treatment for gastroesophageal reflux disease on quality of
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Jordan,B., Heine,R.G., Meehan,M., Catto-Smith,A.G.,
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Does response study; no placebo data reported.

Descriptive review; references used in NCC review
Combination therapies not specified by guideline

development group

Long-term management of GORD.

Combination therapy not specified by the guideline
development group; group not defined as having GOR/D

Dose response study

Dosage study and mixed patient population including
children with pulmonary problems.

Only 8 children randomised. Authors stated no meaningful
comparison could be made.

Descriptive review. References used in NCC review.

Dosage study

Dose response study; no placebo or no treatment arm

No intervention of interest examined

Less than 5 children per arm of trial so no meaningful
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Less than 5 infants per arm of trial and 40% dropout rate.
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Descriptive review only
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Broeders,J.A., Rijnhart-de Jong,H.G., Draaisma,W.A., Study on adults
Bredenoord,A.J., Smout,A.J., Gooszen,H.G., Ten-year
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fundoplication: randomized clinical trial, Annals of Surgery,
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laparoscopic and open fundoplication in children, Pediatric
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The evidence tables for this guideline are in a separate document: Appendix |
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Appendix J:Parent information on
administration of medicines

Infant Gaviscon

Breastfed babies

Mix the right amount of powder (as instructed by your doctor or pharmacist) with 5 ml of
cooled boiled water to make a smooth paste, then mix in another 10 ml of water. Give this to
your baby after the feed, using a syringe or spoon.

Bottle-fed babies

Add the right amount of powder (as instructed by your doctor or pharmacist) into the formula
feed in the bottle. Shake the bottle well before feeding your baby.

Babies weighing up to 4.5 kg (10 Ib)

Mix the powder into at least 115 ml of formula feed.

Babies weighing more than 4.5 kg (10 Ib)

Mix the right amount of powder into at least 225 ml of formula feed.
Any unused milk containing Infant Gaviscon should be thrown away

Infant Gaviscon should not be used with feed thickeners such as pre-thickened milks or other
powders which also thicken the milk.

Ranitidine
Tablets

Swallow with a glass of water, milk or juice. Your child should not chew the tablet. Tablets
are more suitable for older children.

Dispersible tablets

Dissolve in 10 ml of water (2 medicine spoons). Gently stir this mixture into a small amount of
fruit juice (such as apple, orange or pineapple), or into apple sauce or yoghurt. Do not use
milk, fizzy water or other fizzy drinks. Your child should eat/drink all the mixture straight
away.

Liguid medicine

Measure out the right amount using a medicine spoon or oral syringe. You can get these
from your pharmacist. Do not use a kitchen teaspoon as it will not give the right amount.

Proton pump inhibitors (PPIs)

This group of drugs includes omeprazole and lansoprazole. Information on how to give these
medicines is included in the BNF for Children and the information leaflets provided by the
manufacturers. A summary of some of the key points is provided below.
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Gastro-oesophageal reflux disease in children and young people: Appendices
Appendix J: Parent information on administration of medicines

Omeprazole

Dispersible tablet

Losec MUPS: this can be dispersed in water, or mixed with fruit juice or yoghurt
Capsule

Older children may be able to swallow the capsule whole with some liquid or the capsule
contents (granules) mixed with small amount of soft food such as yogurt, honey or jam. Make
sure your child swallows it all straight away, without chewing. Some capsules may contain a
tablet and these capsules should not be opened

For administration through a feeding tube, use Losec MUPS or the contents of a capsule
which contains granules containing omeprazole, dispersed in a large volume of water, or in
10 ml sodium bicarbonate 8.4% (1 mmol/ml): allow to stand for 10 minutes before
administration. For narrow feeding tubes it may be necessary to use the capsule contents
dispersed in sodium bicarbonate as described above to make sure that the feeding tube
does not get blocked.

Liguid formulation

Omeprazole liquids are available as unlicensed products from specialist manufacturing
companies in the UK. The liquid products can be useful for patients with a feeding tube, but
the formulations used may vary. These special products usually have short expiry dates.

Lansoprazole
Gastro-resistant capsules

Older children may be able to swallow these whole with liquid. For patients with difficulty
swallowing, the capsules can be opened and the granules mixed with a small amount of
water, apple/tomato juice or sprinkled onto a small amount of soft food (such as yoghurt,
apple puree) to help administration. For patients with a feeding tube the capsules can be
opened and the granules mixed with 40 ml of apple juice.

FasTabs

This tablet can be placed in the mouth where it will disperse to release gastro-resistant
granules which will be swallowed with saliva. The tablet can also be dispersed in water,
leaving microgranules which should be swallowed without being crushed. It can also be
administered in apple juice or orange juice. The granules in FasTabs are smaller than those
in the capsules and they are less likely to block feeding tubes.

A proportion of the FasTab can be used to administer doses to younger children. For
example, a quarter or half a tablet can be dispersed in water and then administered. This
avoids trying to measure part of a dispersed tablet. The remainder of the tablet is usually
discarded and a new tablet used for each dose.

Further information

The following website has information which provides practical advice for parents who need
to give medicines to their children and leaflets are available for many of the medicines used
for treating GORD in children: www.medicinesforchildren.org.uk/search-for-a-leaflet/
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