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GDG meeting Date Declaration of Interest Action Taken 

GDG Meeting 4 07/06/2014 No change  

GDG Meeting 5 19/07/2014 Personal pecuniary interest: Paid for 
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C.1 Assessment 

Component  Description 

Review question What is the clinical and cost effectiveness of clinical probability scores or algorithms in 
identifying or excluding drug allergies? 

Objective To investigate whether there are established clinical algorithms or clinical prediction 
rules that help to identify signs, symptoms, aspects of medical history or risk factors 
relating to a drug allergy reaction 

Population Patients presenting with signs or symptoms of suspected drug allergy 

Patients with a record of suspected drug allergy 

Interventions Clinical algorithms or prediction rules that assess likelihood or class patients into 
likelihood of having a drug allergy or adverse drug reaction  

Comparisons Other algorithms 

No algorithms, including direct referrals, no referrals 

Outcomes For RCT or comparative cohort studies: 

¶ Mortality 

¶ Number of repeat drug allergic reactions (including patient-reported episodes) 

¶ Length of hospital stay 

¶ Acute admission or readmission into secondary care. 

¶ Number of contacts with healthcare professionals (for example with GP) 

¶ Inappropriate avoidance of drugs 

¶ Health-related quality of life 

 

¶ Other health services research-based outcomes, potentially including documentation, 
adherence to the protocol or some other measures indicating a decrease in error 
(these may be described narratively) 

 

After considering the evidence available, the review focused outcomes on 
commonalities for assessment of causality shared among algorithms 

Study design ¶ Systematic reviews, RCTs 

¶ In the absence of RCTs, cohorts studies may be considered, particularly any 
multivariate studies used to derive the algorithms 

Exclusions Non-English studies 

Abstracts 

How the 
information will be 
searched 

Databases: Medline, Embase, CINHL 

Language: restrict to English only 

The review 
strategy 

The most appropriate design is an RCT, or a cluster randomised controlled trial. 

 

In the absence of systematic reviews and RCTs, the following study designs will be 
included: 

¶ Prospective and retrospective comparative cohort studies  

¶ Diagnostic studies (cross-sectional, cohorts) 

 

Apart from analysing the data quantitatively (using meta-analysis where possible), 
qualitative observations from the studies included will also be summarised narratively. 
These areas will be included in the narrative description where available: 

¶ Key components of the algorithm ς what signs, symptoms, aspects of medical history 
are documented 

¶ How was the algorithm derived? For example, expert opinion, multivariate analysis? 
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C.2 Measuring serum tryptase after suspected anaphylaxis 
Component Description 

Review question  What is the clinical and cost effectiveness of serum tryptase testing compared with 
reference standard tests for the diagnosis of an anaphylactic reaction due to 
suspected drug allergy? 

Objective To establish whether serum tryptase (mast cell tryptase) testing is useful in the 
diagnosis of an anaphylactic reaction due to suspected drug allergy 

Population Patients presenting with suspected anaphylaxis. 

Ψ!ƴŀǇƘȅƭŀȄƛǎΩ ƛǎ ŀ severe, life-threatening, generalised or systemic hypersensitivity 
reaction. It is characterised by rapidly developing life-threatening problems involving 
any of the following: 

the airway (pharyngeal or laryngeal oedema) 

breathing (bronchospasm with tachypnoea) 

circulation (hypotension or tachycardia) 

possible associated skin and mucosal changes. 

Index test Conducting a serum tryptase test during an acute reaction 

Reference test Other methods of confirming diagnosis of drug allergy such as skin tests, oral 
challenge tests or clinical signs and symptoms. 

Outcomes For diagnostic studies: 

¶ Pre-test probability 

¶ Sensitivity 

¶ Specificity 

¶ Positive predictive value (PPV) 

¶ Negative predictive value (NPV) 

¶ Number of cases missed (false negatives) 

¶ Number of cases mislabelled (false positives) 

 

For RCTs or comparative cohort studies 

¶ Mortality 

¶ Number of repeat drug allergic reactions (including patient reported episodes) 

¶ Inappropriate avoidance of drugs 

¶ Length of hospital stay 

¶ Acute admission or readmission into secondary care 

¶ Number of contacts with healthcare professionals (for example with GP) 

¶ Health-related quality of life 

Study design ¶ Diagnostic cohort studies 

¶ Systematic reviews, RCTs or comparative cohort studies (which compare the 
outcomes of a group with test done against a group without any tests done) 

¶ If no diagnostic cohort studies, RCTs or comparative studies are found, caseς
control studies may be considered. 

Exclusions  Non-English studies 

How the Databases: Medline, Embase, CINHL 

¶ How was the algorithm implemented? (Was any education or training given? Who 
conducted it?) 

¶ ²Ƙŀǘ ǿŀǎ ǘƘŜ ƻǾŜǊŀƭƭ ŎƻƴŎƭǳǎƛƻƴ ŀōƻǳǘ ǘƘŜ ŀƭƎƻǊƛǘƘƳΩǎ ƛƳǇŀŎǘ ƻƴ ǇŀǘƛŜƴǘ ƻǳǘŎƻƳŜǎ 
and clinicians using it? 

¶ What elements in the algorithm were helpful? 

¶ Did the study authors make suggestions? 
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Component Description 

information will be 
searched  

Language: restrict to English only 

The review strategy Data analysis strategy: 

¶ Results will be subgrouped based on  

o time of test in relation of time of reaction (up to 2 hours, 2ς4 hours, more than 4 
hours) 

o children versus adults 

o tests done in different settings. 

¶ There will be no separate analysis or subgrouping based on drug type or 
manufacturer. 

C.3 Measuring serum specific IgE 
Component  Description  

Review question What is the clinical and cost effectiveness of serum specific IgE testing compared with 
reference standard tests in the diagnosis of drug allergy for the following drugs: 
amoxicillin, ampicillin, cefaclor, chlorhexidine, morphine, penicillin G, penicillin V, 
suxamethonium? 

Objective To establish whether serum specfic IgE testing is useful in diagnosing or ruling out 
drug allergies 

Population Patients presenting with signs or symptoms of suspected drug allergy 

Patients with a record of suspected drug allergy  

Index test  Serum IgE test for the following agents: 

¶ Amoxicillin 

¶ Ampicillin 

¶ Cefaclor 

¶ Chlorhexidine 

¶ Morphine  

¶ Penicillin G 

¶ Penicillin V 

¶ Suxamethonium 

Reference test ¶ Skin tests, oral challenge test or in the case of anaphylaxis, clinical signs and 
symptoms 

¶ No serum specific IgE test (follow-up) 

Outcomes For diagnostic studies: 

¶ Pre-test probability 

¶ Sensitivity 

¶ Specificity 

¶ Positive predictive value, PPV 

¶ Negative predictive value, NPV  

¶ Number of cases missed (False negatives) 

¶ Number of cases mislabelled (False positives) 

 

For RCTs or comparative cohort studies 

¶ Mortality 

¶ Number of repeat drug allergic reactions (including patient-reported episodes) 

¶ Length of hospital stay 

¶ Acute admission or readmission into secondary care 
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Component  Description  

¶ Number of contacts with healthcare professionals (for example with GP) 

¶ Inappropriate avoidance of drugs 

¶ Health-related quality of life 

Study design ¶ Diagnostic cohort studies 

¶ If no evidence is found in diagnostic studies, RCTs or comparative cohort studies, 
evidence from caseςcontrol studies may be considered. 

Exclusions  Non-English studies 

However, if English language studies are not available for a specific drug, studies in 
other languages will be considered 

How the 
information will be 
searched  

Databases: Medline, Embase, CINHL 

The review strategy  Data analysis strategy: 

Results for different tests of different drugs will not be pooled (strata-level(a) 
comparison).  

 

The following factors may affect the results of the tests and therefore a subgroup(b) 
analysis will be applied: 

¶ Tests by different manufacturers or brand names due to variation in technology 
used 

¶ Tests done at different times, for example, within months versus after a few years, 
serum IgE level may drop after a few years (may vary depending on type of drug or 
reaction) 

¶ Tests done in different settings, for example, in primary care setting for any patient 
versus in allergy specialist settings with more selective testing criteria (for example, 
selecting patients with more severe reactions) or better identification of drug 
allergy patients  

¶ Different patient groups: for example, adults versus children 

(a) Ψ{ǘǊŀǘŀΩ: this means we will not combine or pool data in a meta-analysis across different groups. The underlying 
assumption is that these interventions are different. 

(b) When we subgroup data, we think that there the factors which may contribute to some differences observed, but it is 
uncertain and we will test this where possible. We might still be able to extrapolate data from one group to another. 

C.4 Documenting and sharing information with other healthcare 
professionals 
Component Description 

Review question  What are the most clinically and cost effective documentation strategies for 
communicating drug allergy information across all NHS services to prevent patients 
from receiving drugs to which they are allergic? 

Objective To investigate the clinical and cost effectiveness of documentation strategies to 
prevent patients from receiving drugs to which they are allergic 

Population People with suspected or confirmed drug allergies and healthcare professionals in 
primary or secondary care. 

Interventions ¶ Interventions include both active interventions (for example, alerting systems in e-
prescribing) and passive interventions (for example, posters). This list may not be 
exhaustive. Other interventions identified in the search will also be included. 

¶ Patient-held records (including notes, cards, mobile devices)  

¶ Information worn by patients: fƻǊ ŜȄŀƳǇƭŜ aŜŘƛŎ!ƭŜǊǘ ōǊŀŎŜƭŜǘǎΣ ΨǘŀƎǎΩ ƻǊ ǇŜƴŘŀƴǘǎ 
on patients. These are worn by the patient at all times. 
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Component Description 

¶ Hospital-issued special coloured armbands, wristbands, ankle bands. These are 
given out by the hospital when a patient comes into hospital. 

¶ Education materials to raise awareness (for example, posters or leaflets). 

¶ Automated messages as reminders, for example, screensaver messages. 

¶ Mandatory reporting of drug allergy status in paper or electronic medication 
records or in prescription forms or systems. This includes any records (hospital 
records, GP records) and all prescription forms or systems. 

¶ Mandatory documentation of details related to the adverse drug reaction, 
including: 

o Drug name 

o Symptoms 

o Timing or reaction 

o Number of doses taken 

¶ Mandatory documentation of details of any investigations for suspected drug 
allergy with any patient records or medical notes. 

¶ Position of the information or alerts relating to drug allergy status in medical or 
electronic records (for example, on front of cover, within notes where clinician is 
most likely to be reading, or on every page or screen). 

¶ Design of drug charts. 

¶ Use of Summary of Care Records or similar systems from other healthcare services 
around the world (that is, standard medical records available to clinicians at all 
levels of care) 

¶ Use of electronic systems such as e-prescribing systems, dispensing systems, drug 
administration systems as methods of improving communication of drug allergy 
status. Also known as CPOE (computerised physician or prescriber order entry 
systems). 

¶ Electronic checks based on barcoding (to prevent giving wrong information by 
accident). 

¶ Audit-based initiatives, for example, patient safety. 

Comparisons No intervention or any of the above interventions alone or in combination. 

Outcomes Primary outcomes 

¶ Medication errors (inappropriate prescription or administration of drugs) 

¶ Number of repeat drug allergic reactions (including patient-reported episodes) 

¶ Inappropriate avoidance of drugs 

¶ Health-related quality of life 

 

Surrogate outcomes (only extracted if above not reported in sufficient studies): 

¶ Mortality 

¶ Length of hospital stay 

¶ Admission 

¶ Other healthcare professional contact (for example with GP) 

Study design ¶ Systematic reviews  

¶ RCTs 

¶ Observational studies 

¶ Before and after studies 

¶ Case series 

¶ Surveys 

¶ Qualitative studies 

Exclusions  Non-English studies 
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Component Description 

How the 
information will be 
searched  

Databases: Medline, Embase, Cochrane Library 

Language: restrict to English only 

The review strategy Information to be extracted in evidence tables on whether studies report if both 
absence and presence of drug allergy was documented. 

If a lot of evidence is identified for a particular intervention then only the higher-level 
evidence may be included in the review. 

C.5 Providing information and support to patients 
Component  Description  

Review questions 1. What information and support should individuals with suspected drug allergy or 
their parents and carers receive? 

2. What information and support should individuals who have had specialist 
investigations or their parents and carers receive? 

Objective To investigate the clinical and cost effectiveness of information and support provision 
for individuals with a suspected drug allergy or their parents and carers 

Setting  Information from both primary and secondary care settings will be relevant. 

Priority will be given to UK and more recent studies in the order of review 

Population 

 

Patients (or their family and carers) with history or experience of suspected or 
diagnosed drug allergy. 

Studies from the general (healthy) populations such as public surveys about drug 
allergy will also be included. 

Intervention  Information about diagnosis and management of drug allergy 

Comparison  None 

Evaluation Patient experiences; preferences; perceptions, including factors which improve or act 
as barrier of optimal care. Clinical and quality of life outcomes related to diagnosis 
and management of drug allergy. 

Study design ¶ Qualitative studies (interviews, focus groups, observations) and surveys about 
perception, experiences and preferences of hand hygiene practice. 

¶ Systematic review, narrative reviews and mixed method reviews 

Search strategy  The databases to be searched are Medline, Embase, The Cochrane Library, CINAHL 
and AMED. 

Studies will be restricted to English language only. 

No date restriction will be applied. Databases will be searched from their date of 
origin. 

Review strategy Studies will be evaluated to assess their relevance to the question asked and 
objective of review. The most relevant studies are those conducted in the UK, in the 
NHS settings, in the population of interest for the purpose of finding of what 
information is required by patients who had an experienced suspected drug allergy. 

 

Qualitative studies: Quality of studies will be evaluated on 3 key components 

¶ methodological quality (study limitations) 

¶ transferability (indirectness) 

¶ other considerations. 

The consistency of themes between various studies will also be evaluated. Thematic 
analysis will be conducted, and common themes across studies will be extracted and 
reported. The review will be considered as complete when no new themes are found 
within the area (theme saturation reached). 
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Component  Description  

For observational studies, surveys or audits the key findings will be summarised and 
presented.  

The overall review will take into account both the findings from the qualitative and 
quantitative studies. 

 

If information is not available, the review will be broadened to include: 

¶ adverse drug reactions (rather than just drug allergy) 

¶ information needs of those with general allergy 

¶ medical information for patients 

¶ the views and experience of healthŎŀǊŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ŀōƻǳǘ ǇŀǘƛŜƴǘǎΩ ƛƴŦƻǊƳŀǘƛƻƴ 
needs. 

Notes When conducting the review; the following issues will be explored, with the focus on 
issues that could be addressed by provision of patient information and support: 

¶ What are the barriers and facilitators to optimal care for patients with drug allergy? 

¶ What is the patient perception of drug allergy? (This includes how much patients 
know about their allergy; are there any common misconceptions; what are the 
fears or anxieties?) 

¶ How the experience ƻŦ ΨŘǊǳƎ ŀƭƭŜǊƎȅΩ (having symptoms, diagnosis, ΨƭŀōŜƭΩ ŀƴŘ 
management) impacts patients? 

C.6 Non-specialist management ς selective COX-2 inhibitors 
Component Description 

Review question In patients who have had allergic reactions to NSAIDs what are the factors that 
indicate whether they can or cannot tolerate selective COX-2 inhibitors? 

Objective To establish whether, in clinical practice, it is possible to identify who can safely take a 
selective COX-2 inhibitor when they are allergic to NSAIDs, and if so, how this could be 
done 

Population Population: anyone with an allergy to one or more NSAIDs 

Presence of factor 
or defining 
characteristics 

¶ History of an allergy to more than one type of NSAID 

¶ History of concurrent allergies 

¶ History of comorbidities 

o Chronic urticaria (with or without angioedema) 

o History of asthma 

o History of nasal polyps 

o History of chronic rhinosinusitis 

¶ Eosinophilia 

¶ Age of the patient 

¶ Severity of the original reaction 

¶ Concurrent medications 

Outcomes  ¶ Incidence and severity of reaction to selective COX-2 inhibitors (coxibs), such as the 
following: 

o Asthma 

o Angiodema 

o Urticaria  

¶ Incidence of other adverse events 

Study design ¶ RCTs  

¶ Prospective cohort studies 

¶ Caseςcontrol studies 
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Exclusions Abstracts only 

Non-English papers 

Review strategy Ideally focus on studies with a multivariable analysis.  

Separately analyse the defining characteristic. 

Divide evidence by the type of selective COX-2 inhibitor that is used in the challenge 
test. 

Subgroup by people with a history of asthmatic or cutaneous reactions to NSAIDs. 

C.7 Referral to specialist drug allergy services 

C.7.1 Beta-lactam antibiotics 

Component  Description  

Review question  What is the clinical and cost effectiveness of referral to specialist drug allergy services 
for people with suspected allergy to beta-lactam antibiotics? 

Objective To investigate the clinical and cost effectiveness of referral for suspected allergy to 
beta-lactam antibiotics 

Population Patients presenting with suspected allergy to beta-lactam antibiotics 

Subgroups: 

¶ High antibiotic need 

¶ Age  

¶ Severity of reaction 

¶ People with suspected multiple antibiotic allergy 

Interventions Referral to specialist drug allergy services (for diagnosis, further investigations to 
identify safe alternatives or other management strategies) 

Comparisons No referral ς management in primary care 

Outcomes For RCTs or comparative cohort studies: 

¶ Mortality 

¶ Number of repeat drug allergic reactions (including patient-reported episodes) 

¶ Length of hospital stay  

¶ Inappropriate avoidance of drugs 

¶ Health-related quality of life  

Study design ¶ RCTs ς comparing referral versus no referral 

¶ Comparative observation studies  

Exclusions  Non-English studies 

How the 
information will be 
searched  

Databases: Medline, Embase, CINHL 

Language: restrict to English only 

The review strategy Any special characteristics about the following which affect the study outcomes or 
applicability: 

¶ Population, type of drug allergy experienced, paǘƛŜƴǘǎΩ age 

¶ Setting, speciality, who did the evaluation 

¶ Referral protocol and comparison 

¶ How outcomes were recorded 

C.7.2 NSAIDs 

Component  Description  

Review question  What is the clinical and cost effectiveness of referral to specialist drug allergy services 
for people with suspected allergy to NSAIDs? 
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Component  Description  

Objective To investigate the clinical and cost effectiveness of referral for suspected allergy to 
NSAIDs 

Population Patients presenting with suspected drug allergy to NSAIDs 

Interventions Referral to specialist drug allergy services (for diagnosis, further investigations to 
identify safe alternatives or other management strategies) 

Comparisons No referral ς management in primary care 

Outcomes For RCTs or comparative cohort studies: 

¶ Mortality 

¶ Number of repeat drug allergic reactions (including patient-reported episodes) 

¶ Length of hospital stay  

¶ Inappropriate avoidance of drugs 

¶ Health-related quality of life  

Study design ¶ RCTs ς comparing referral versus no referral 

¶ Comparative observation studies 

Exclusions  Non-English studies 

How the 
information will be 
searched  

Databases: Medline, Embase, CINHL 

Language: restrict to English only 

The review strategy Any special characteristics about the following which affect the study outcomes or 
applicability:  

¶ Population, type of drug allergȅ ŜȄǇŜǊƛŜƴŎŜŘΣ ǇŀǘƛŜƴǘǎΩ ŀƎŜ 

¶ Setting, speciality or who did the evaluation 

¶ Referral protocol method and comparison 

¶ How outcomes are recorded 

C.7.3 Local anaesthetics 

Component  Description  

Review question  What is the clinical and cost effectiveness of referral to specialist drug allergy services 
for people with suspected allergy to local anaesthetics? 

Objective To investigate the clinical and cost effectiveness of referral of suspected allergy to 
local anaesthetics 

Population Patients presenting with suspected drug allergy to local anaesthetics 

Interventions Referral to specialist drug allergy services (for diagnosis, further investigations to 
identify safe alternatives or other management strategies) 

Comparisons No referral ς management in primary care 

Outcomes For RCTs or comparative cohort studies: 

¶ Mortality 

¶ Number of repeat drug allergic reactions (including patient-reported episodes) 

¶ Length of hospital stay  

¶ Inappropriate avoidance of drugs 

¶ Health-related quality of life  

Study design ¶ RCTs ς comparing referral versus no referral 

¶ Comparative observation studies  

Exclusions  Non-English studies 

How the 
information will be 
searched  

Databases: Medline, Embase, CINHL 

Language: restrict to English only 
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Component  Description  

The review strategy  Any special characteristics about the following which affect the study outcomes or 
applicability:  

¶ Population, type of drug allergȅ ŜȄǇŜǊƛŜƴŎŜŘΣ ǇŀǘƛŜƴǘǎΩ ŀƎŜ 

¶ Setting, speciality or who did the evaluation 

¶ Referral protocol method and comparison 

¶ How outcomes are recorded 

C.7.4 General anaesthesia 

Component  Description  

Review question  What is the clinical and cost effectiveness of referral to specialist drug allergy services 
for people with suspected anaphylaxis due to drug allergy during general 
anaesthesia? 

Objective To investigate the clinical and cost effectiveness of referral for suspected anaphylaxis 
due to drug allergy during general anaesthesia 

Population Patients presenting with an anaphylactic event due to suspected drug allergy during 
general anaesthesia 

Interventions Referral to specialist drug allergy services (for diagnosis, further investigations to 
identify safe alternatives or other management strategies) 

Comparisons No referral ς management in primary care 

Outcomes For RCTs or comparative cohort studies: 

¶ Mortality 

¶ Number of repeat drug allergic reactions (including patient-reported episodes) 

¶ Length of hospital stay  

¶ Inappropriate avoidance of drugs 

¶ Health-related quality of life  

Study design ¶ RCTs ς comparing referral versus no referral 

¶ Comparative observation studies  

Exclusions  Non-English studies 

How the 
information will be 
searched  

Databases: Medline, Embase, CINHL 

Language: restrict to English only 

The review strategy Any special characteristics about the following which affect the study outcomes or 
applicability:  

¶ Population, type of drug allergȅ ŜȄǇŜǊƛŜƴŎŜŘΣ ǇŀǘƛŜƴǘǎΩ ŀƎŜ 

¶ Setting, speciality or who did the evaluation 

¶ Referral protocol method and comparison 

¶ How outcomes are recorded 
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Appendix D: Economic review protocol 

D.1 All review questions 
Component Description 

Review question All questions: health economic evidence 

Objective To identify economic evaluations relevant to the review questions set out above. 

Criteria ¶ Populations, interventions and comparators must be as specified in the individual 
review protocols above. 

¶ Studies must be of a relevant economic study design (costςutility analysis, costς
benefit analysis, cost-effectiveness analysis, costςconsequences analysis, 
comparative cost analysis). 

¶ Studies must not be an abstract only, a letter, editorial or commentary, or a review 
of economic evaluations. (Recent reviews will be ordered although not reviewed. 
The bibliographies will be checked for relevant studies, which will then be ordered.) 
Unpublished reports will not be considered unless submitted as part of a call for 
evidence. 

¶ Studies must be in English. 

Search strategy An economic study search will be undertaken using population-specific terms and an 
economic study filter ς see Appendix G. 

Review strategy Each study fulfilling the criteria above will be assessed for applicability and 
methodological limitations using the NICE economic evaluation checklist which can be 
found in Appendix G of the NICE guidelines manual (2012).77 

 

Inclusion and exclusion criteria 

¶ LŦ ŀ ǎǘǳŘȅ ƛǎ ǊŀǘŜŘ ŀǎ ōƻǘƘ Ψ5ƛǊŜŎǘƭȅ ŀǇǇƭƛŎŀōƭŜΩ ŀƴŘ ǿƛǘƘ ΨaƛƴƻǊ ƭƛƳƛǘŀǘƛƻƴǎΩ ǘƘŜƴ ƛǘ 
will be included in the guideline. An economic evidence table will be completed and 
it will be included in the economic evidence profile. 

¶ LŦ ŀ ǎǘǳŘȅ ƛǎ ǊŀǘŜŘ ŀǎ ŜƛǘƘŜǊ Ψbƻǘ ŀǇǇƭƛŎŀōƭŜΩ ƻǊ ǿƛǘƘ Ψ±ŜǊȅ ǎŜǊƛƻǳǎ ƭƛƳƛǘŀǘƛƻƴǎΩ ǘƘŜƴ ƛǘ 
will usually be excluded from the guideline. If it is excluded then an economic 
evidence table will not be completed and it will not be included in the economic 
evidence profile. 

¶ LŦ ŀ ǎǘǳŘȅ ƛǎ ǊŀǘŜŘ ŀǎ ΨtŀǊǘƛŀƭƭȅ ŀǇǇƭƛŎŀōƭŜΩΣ ǿƛǘƘ ΨtƻǘŜƴǘƛŀƭƭȅ ǎŜǊƛƻǳǎ ƭƛƳƛǘŀǘƛƻƴǎΩ ƻǊ 
both then there is discretion over whether it should be included.  

 

Where there is discretion 

The health economist will make a decision based on the relative applicability and 
quality of the available evidence for that question, in discussion with the GDG if 
required. The ultimate aim is to include studies that are helpful for decision-making in 
the context of the guideline and the current NHS setting. If several studies are 
considered of sufficiently high applicability and methodological quality that they could 
all be included, then the health economist, in discussion with the GDG if required, 
may decide to include only the most applicable studies and to selectively exclude the 
remaining studies. All studies excluded on the basis of applicability or methodological 
limitations will be listed with explanation as excluded economic studies in Appendix I. 

 

The health economist will be guided by the following hierarchies. 

Setting: 

¶ UK NHS 

¶ OECD countries with predominantly public health insurance systems (for example, 
France, Germany, Sweden) 

¶ OECD countries with predominantly private health insurance systems (for example, 
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USA, Switzerland) 

¶ non-OECD ǎŜǘǘƛƴƎǎ όŀƭǿŀȅǎ Ψbƻǘ ŀǇǇƭƛŎŀōƭŜΩύΦ 

Economic study type: 

¶ costςutility analysis  

¶ other type of full economic evaluation (costςbenefit analysis, cost-effectiveness 
analysis, costςconsequence analysis) 

¶ comparative cost analysis  

¶ non-comparative cost analyses including cost-of-ƛƭƭƴŜǎǎ ǎǘǳŘƛŜǎ όŀƭǿŀȅǎ Ψbƻǘ 
ŀǇǇƭƛŎŀōƭŜΩύΦ 

Year of analysis: 

¶ The more recent the study, the more applicable it is. 

Quality and relevance of effectiveness data used in the economic analysis: 

¶ The more closely the effectiveness data used in the economic analysis matches with 
the outcomes of the studies included in the clinical review the more useful the 
analysis will be for decision-making in the guideline. 
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Appendix E: Clinical article selection  
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E.1 Assessment 

What is the clinical and cost effectiveness of clinical probability scores or algorithms in identifying 
or excluding drug allergies? 

Figure 1: Flow chart of clinical article selection for the review of algorithms 

 

 

Records screened in sift, n=4303 

Records excluded in sift, n=4211 

Studies included in review, n=38 
 

They are: 

¶1 systematic review 
¶24 individual studies from the 

above systematic review  (20 
algorithm studies + 4 
probability studies) 
¶7 additional algorithm studies 
¶1 additional probability study 

¶5 comparative studies 
 

Studies excluded from review, n=54 
 
Reasons for exclusion: see Appendix K 

Records identified through database 
searching, n=4295 

Additional records identified through 
other sources, n=8 

Full-text articles assessed for 
eligibility, n=92 
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E.2 Measuring serum tryptase after suspected anaphylaxis 

What is the clinical and cost effectiveness of serum tryptase testing compared with reference 
standard tests for the diagnosis of an anaphylactic reaction due to suspected drug allergy? 

Figure 2: Flow chart of clinical article selection for the review of serum tryptase testing 

 

 

Records screened, n=1901 

Records excluded, n=1807 

Studies included in review, n=2 
 
2 additional studies came from the 
anaphylaxis guideline 

Studies excluded from review, n=90 
 
 
Reasons for exclusion: see Appendix K 
 

Records identified through database 
searching, n=1899 

Additional records identified through 
other sources, n=2 

Full-text articles assessed for 
eligibility, n=94 
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E.3 Measuring serum specific IgE 

What is the clinical and cost effectiveness of serum specific IgE testing compared with reference 
standard tests in the diagnosis of drug allergy for the following drugs: amoxicillin, ampicillin, 
cefaclor, chlorhexidine, morphine, penicillin G, penicillin V, suxamethonium? 

Figure 3: Flow chart of clinical article selection for the review of serum specific IgE testing 

 

  

Records screened, n=1359 

Records excluded, n=1260 

Studies included in review, n=14 
 
Of which: 
beta-lactams: n=11 
neuromuscular blocking agents: n=2 
chlorhexidine: n=1 

Studies excluded from review, n=85 
 
 
Reasons for exclusion: see Appendix K 
 

Records identified through database 

searching, n=1359 

Additional records identified through 

other sources, n=0 

Full-text articles assessed for 
eligibility, n=99 



 

 

Drug allergy 
Clinical article selection 

National Clinical Guideline Centre, 2014 
38 

E.4 Documenting and sharing information with other healthcare 
professionals 

What are the most clinically and cost effective documentation strategies for communicating drug 
allergy information across all NHS services to prevent patients from receiving drugs to which they 
are allergic? 

Figure 4: Flow diagram of clinical article selection for the review of documentation strategies 

 
 

Records screened, n=3416 

Records excluded, n=3125 

Studies included in review, n=35 Studies excluded from review, n=256 
 
 
Reasons for exclusion: see Appendix K 

Records identified through database 
searching, n=3415 

Additional records identified through 
other sources, n=1 

Full-text articles assessed for 

eligibility, n=291 
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E.5 Providing information and support to patients 

What information and support should individuals with suspected drug allergy or their parents or 
carers receive? 

What information and support should individuals who have had specialist investigations or their 
parents or carers receive? 

Figure 5: Flow chart of clinical article selection for the review of patient information and support 

 
 

 

  

Records excluded, n=2483 

Studies included in review, n=8 Studies excluded from review, n=95 
 
 
Reasons for exclusion: see Appendix K 
 

Records identified through database 
searching, n=2586 

Full-text articles assessed for 

eligibility, n=103 
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E.6 Non-specialist management ς selective COX-2 inhibitors 

In patients who have had an allergic reaction to NSAIDs what are the factors that indicate whether 
people can or cannot tolerate selective COX-2 inhibitors? 

Figure 6: Flow chart of clinical article selection for the review of toleration of selective COX-2 
inhibitors 

 

 

Records screened, n=374 

Records excluded, n=240 

Studies included in review, n=35 Studies excluded from review, n=82 
 
Reasons for exclusion: see Appendix K 
 

Records identified through database 
searching, n=373 

Additional records identified through 
other sources, n=1 

Full-text articles assessed for 
eligibility, n=117 
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E.7 Referral to specialist drug allergy services 

What is the clinical and cost effectiveness of referral to specialist drug allergy services for people 
with suspected allergy to beta-lactam antibiotics? 

What is the clinical and cost effectiveness of referral to specialist drug allergy services for people 
with suspected allergy to NSAIDs? 

What is the clinical and cost effectiveness of referral to specialist drug allergy services for people 
with suspected allergy to local anaesthetics? 

What is the clinical and cost effectiveness of referral to specialist drug allergy services for people 
with suspected anaphylaxis due to drug allergy during general anaesthesia? 

Figure 7: Flow chart of clinical article selection for the review of referral to specialist drug allergy 
services 

 

 

  

Records excluded, n=1581 

Studies included in review, n=1 Studies excluded from review, n=65 
 
 
Reasons for exclusion: see Appendix K 
 

Records identified through database 
searching, n=1647 

Full-text articles assessed for 

eligibility, n=66 
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Appendix F: Economic article selection 

Figure 8: Flow chart of economic article selection for the guideline 

 
  

Records screened in 1st sift, n=823 

Full-text articles assessed for 
eligibility in 2nd sift, n=30 

Records excluded* in 1st sift, n=793 

Records excluded* in 2nd sift, n=30 

Studies included, n=0 
 
 
Studies included by 
review: 
 

¶Assessment: n=0 

¶Serum tryptase: n=0 

¶Serum specific IgE: n=0 

¶Documentation: n=0 

¶Information: n=0 

¶Management: n=0 

¶Referral: n=0 

Studies selectively 
excluded, n=0 
 
Studies selectively 
excluded by review: 
 

¶Assessment: n=0 

¶Serum tryptase: n=0 

¶Serum specific IgE: n=0 

¶Documentation: n=0 

¶Information: n=0 

¶Management: n=0 

¶Referral: n=0 
 

Records identified through database 
searching, n=822 

Additional records identified through 
other sources, n=1 

Full-text articles assessed for 
applicability and quality of 
methodology, n=0 

Studies excluded, n=0 
 
 
Studies excluded by 
review: 
 

¶Assessment: n=0 

¶Serum tryptase: n=0 

¶Serum specific IgE: n=0 

¶Documentation: n=0 

¶Information: n=0 

¶Management: n=0 

¶Referral: n=0 
 

* Non-relevant population, intervention, 
comparison, design or setting; non-English language 
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Appendix G: Literature search strategies 
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Search strategies used for the drug allergy guideline are outlined below and were run in accordance 
with the methodology in the NICE Guidelines Manual 2012.77 All clinical searches were run up to 10 
January 2014, and health economic searches up to 15 January 2014. Any studies added to the 
databases after this date were not included unless specifically stated in the text. Where possible 
searches were limited to retrieve material published in English unless otherwise stated. 

Searches for the clinical reviews were run in Medline (OVID), Embase (OVID) and the Cochrane 
Library (Wiley). Usually, searches were constructed using a PICO format where population (P) terms 
were combined with Intervention (I) and sometimes Comparison (C) terms. An intervention can be a 
drug, a procedure or a diagnostic test. Outcomes (O) are rarely used in search strategies for 
interventions. Search Filters were also added to the search where appropriate.  

Searches for the information and support review were run in Medline (OVID), Embase (OVID) and 
Cinahl (EBSCO). Searches were constructed by combining population terms, patient information or 
patient views terms and qualitative study filter. 

Searches for the health economic reviews were run in Medline (OVID), Embase (OVID), the NHS 
Economic Evaluations Database (NHS EED), the Health Technology Assessment (HTA) database and 
the Health Economic Evaluation Database (HEED). Searches in NHS EED and HEED were constructed 
only using population terms. For Medline and Embase an economic filter (instead of a study type 
filter) was combined with the population terms. 

G.1 Study filter search terms 

G.1.1 Systematic review search terms 

Medline search terms 

1.  meta-analysis/ 

2.  meta-analysis as topic/ 

3.  (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab. 

4.  ((systematic* or evidence*) adj2 (review* or overview*)).ti,ab. 

5.  (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab. 

6.  (search strategy or search criteria or systematic search or study selection or data 
extraction).ab. 

7.  (search* adj4 literature).ab. 

8.  (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or 
cinahl or science citation index or bids or cancerlit).ab. 

9.  cochrane.jw. 

10.  ((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab. 

11.  or/1-10 

Embase search terms 

1.  systematic review/ 

2.  meta-analysis/ 

3.  (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab. 

4.  ((systematic or evidence) adj2 (review* or overview*)).ti,ab. 

5.  (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab. 

6.  (search strategy or search criteria or systematic search or study selection or data 
extraction).ab. 

7.  (search* adj4 literature).ab. 

8.  (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or 
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cinahl or science citation index or bids or cancerlit).ab. 

9.  cochrane.jw. 

10.  ((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab. 

11.  or/1-10 

G.1.2 Randomised controlled studies (RCTs) search terms 

Medline search terms 

1.  randomized controlled trial.pt. 

2.  controlled clinical trial.pt. 

3.  randomi#ed.ab. 

4.  placebo.ab. 

5.  randomly.ab. 

6.  clinical trials as topic.sh. 

7.  trial.ti. 

8.  or/1-7 

Embase search terms 

1.  Randomized controlled trial/ 

2.  Crossover procedure/ 

3.  Single blind procedure/ 

4.  Double blind procedure/ 

5.  random*.ti,ab. 

6.  factorial*.ti,ab. 

7.  (crossover* or cross over* or cross-over*).ti,ab. 

8.  ((doubl* or singl*) adj blind*).ti,ab. 

9.  (assign* or allocat* or volunteer* or placebo*).ti,ab. 

10.  or/1-9 

G.1.3 Diagnostic accuracy search terms 

Medline search terms 

1.  exp "sensitivity and specificity"/ 

2.  (sensitivity or specificity).ti,ab. 

3.  ((pre test or pretest or post test) adj probability).ti,ab. 

4.  (predictive value* or PPV or NPV).ti,ab. 

5.  likelihood ratio*.ti,ab. 

6.  likelihood function/ 

7.  (ROC curve* or AUC).ti,ab. 

8.  (diagnos* adj2 (performance* or accurac* or utilit* or value* or efficien* or 
effectiveness)).ti,ab. 

9.  gold standard.ab. 

10.  or/1-9 

Embase search terms 

1.  exp "sensitivity and specificity"/ 

2.  (sensitivity or specificity).ti,ab. 

3.  ((pre test or pretest or post test) adj probability).ti,ab. 
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4.  (predictive value* or PPV or NPV).ti,ab. 

5.  likelihood ratio*.ti,ab. 

6.  (ROC curve* or AUC).ti,ab. 

7.  (diagnos* adj2 (performance* or accurac* or utilit* or value* or efficien* or 
effectiveness)).ti,ab. 

8.  diagnostic accuracy/ 

9.  diagnostic test accuracy study/ 

10.  gold standard.ab. 

11.  or/1-10 

G.1.4 Observational studies search terms 

Medline search terms 

1.  epidemiologic studies/ 

2.  exp case control studies/ 

3.  exp cohort studies/ 

4.  cross-sectional studies/ 

5.  case control.ti,ab. 

6.  (cohort adj (study or studies or analys*)).ti,ab. 

7.  ((follow up or observational or uncontrolled or non randomi#ed) adj (study or studies)).ti,ab. 

8.  ((longitudinal or retrospective or prospective) and (study or studies or review or analys* or 
cohort*)).ti,ab. 

9.  cross sectional.ti,ab. 

10.  or/1-9 

Embase search terms 

1.  clinical study/ 

2.  exp case control study/ 

3.  family study/ 

4.  longitudinal study/ 

5.  retrospective study/ 

6.  prospective study/ 

7.  cross-sectional study/ 

8.  cohort analysis/ 

9.  follow-up/ 

10.  cohort*.ti,ab. 

11.  9 and 10 

12.  case control.ti,ab. 

13.  (cohort adj (study or studies or analys*)).ti,ab. 

14.  ((follow up or observational or case control or uncontrolled or non randomi#ed or 
epidemiologic*) adj (study or studies)).ti,ab. 

15.  ((longitudinal or retrospective or prospective or cross sectional) adj3 (study or studies or 
review or analys* or cohort*)).ti,ab. 

16.  or/1-15 

G.1.5 Qualitative studies and surveys search terms 

Medline search terms 
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1 qualitative research/ or narration/ or exp interviews as topic/ or exp questionnaires/ or health 
care surveys/ 

2 (qualitative or interview* or focus group* or theme* or questionnaire* or survey*).ti,ab. 

3 (metasynthes* or meta-synthes* or metasummar* or meta-summar* or metastud* or meta-
stud* or metathem* or meta-them* or ethno* or emic or etic or phenomenolog* or grounded 
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive 
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van manen* or 
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*).ti,ab. 

4 or/1-3 

Embase search terms 

1 health survey/ or exp questionnaire/ or exp interview/ or qualitative research/ or narrative/ 

2 (qualitative or interview* or focus group* or theme* or questionnaire* or survey*).ti,ab. 

3 (metasynthes* or meta-synthes* or metasummar* or meta-summar* or metastud* or meta-
stud* or metathem* or meta-them* or ethno* or emic or etic or phenomenolog* or grounded 
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive 
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van manen* or 
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*).ti,ab. 

4 or/1-3 

Cinahl search terms 

S1 (MH "Qualitative Studies+") 

S2 (MH "Qualitative Validity+") 

S3 (MH "Interviews+") OR (MH "Focus Groups") OR (MH "Surveys") OR (MH "Questionnaires+") 

S4 (qualitative or interview* or focus group* or theme* or questionnaire* or survey*) 

S5 (metasynthes* or meta-synthes* or metasummar* or meta-summar* or metastud* or meta-
stud* or metathem* or meta-them* or ethno* or emic or etic or phenomenolog* or grounded 
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive 
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van manen* or 
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*) 

S6 S1 or S2 or S3 or S4 or S5 

G.1.6 Excluded studies 

The following publication types and animal studies were removed from retrieved results using the 
NOT operator. 

Medline search terms 

1.  letter/  

2.  editorial/ 

3.  news/ 

4.  exp historical article/ 

5.  anecdotes as topic/ 

6.  comment/ 

7.  case report/ 

8.  (letter or comment*).ti. 

9.  or/1-8 

10.  randomized controlled trial/ or random*.ti,ab. 

11.  9 not 10 

12.  animals/ not humans/ 
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13.  exp animals, laboratory/ 

14.  exp animal experimentation/ 

15.  exp models, animal/ 

16.  exp rodentia/ 

17.  (rat or rats or mouse or mice).ti. 

18.  or/11-17 

Embase search terms 

1.  letter.pt. or letter/ 

2.  note.pt. 

3.  editorial.pt. 

4.  case report/ or case study/ 

5.  (letter or comment*).ti. 

6.  or/1-5 

7.  randomized controlled trial/ or random*.ti,ab. 

8.  6 not 7 

9.  exp animal/ not human/ 

10.  nonhuman/ 

11.  exp experimental animal/ 

12.  exp animal experiment/ 

13.  exp animal model/ 

14.  exp rodent/ 

15.  (rat or rats or mouse or mice).ti. 

16.  or/8-15 

G.2 Searches for specific questions 

G.2.1 Assessment 

What is the clinical and cost effectiveness of clinical probability scores or algorithms in identifying or 
excluding drug allergies? 

Search constructed by combining the columns in the following table using the AND Boolean operator. 
Exclusion filter applied using NOT Boolean operator 

Population 
Intervention or 
exposure  Comparison 

Study design 
filters  

Date parameters and 
other limits 

Drug allergy Algorithms, 
protocols or 
probability scores 

 Not limited to 
specific study 
designs. 

All years to 10/01/2014 

English only 

Exclusion filter applied 

Medline search terms 

1 exp drug hypersensitivity/ 

2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)).ti,ab. 

3 or/1-2 

4 hypersensitivity/ 
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5 exp drug toxicity/ 

6 (adverse adj3 drug* adj3 (reaction* or effect* or event*)).ti,ab. 

7 or/3-6 

8 algorithms/ 

9 clinical protocols/ 

10 critical pathways/ 

11 algorithm*.ti,ab. 

12 *decision trees/ 

13 *decision support techniques/ 

14 ((probablilit* or predict*) adj (scor* or rule*)).ti,ab. 

15 ((decision or diagnostic) adj (rule or rules)).ti,ab. 

16 scor* system*.ti,ab. 

17 exp *causality/ 

18 (causalit* or causation*).ti,ab. 

19 ((protocol* or path* or plan* or pattern*) adj3 (patient* or clinical* or critical*)).ti,ab. 

20 or/8-19 

21 7 and 20 

Embase search terms 

1 exp *drug hypersensitivity/ 

2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj2 (allerg* or hypersensitivity or sensitivity or 
intolerance)).ti,ab. 

3 or/1-2 

4 *hypersensitivity/ or *allergic reaction/ 

5 exp *drug eruption/ 

6 (adverse adj3 drug* adj3 (reaction* or effect* or event*)).ti,ab. 

7 or/3-6 

8 exp *algorithm/ 

9 *clinical protocol/ 

10 *clinical pathway/ 

11 algorithm*.ti,ab. 

12 *"decision tree"/ 

13 *decision support system/ 

14 *scoring system/ 

15 ((probablilit* or predict*) adj (scor* or rule*)).ti,ab. 

16 ((decision or diagnostic) adj (rule or rules)).ti,ab. 

17 scor* system*.ti,ab. 

18 (causalit* or causation*).ti,ab. 

19 ((protocol* or path* or plan* or pattern*) adj3 (patient* or clinical* or critical*)).ti,ab. 

20 or/8-19 

21 7 and 20 

Cochrane search terms 

#1 MeSH descriptor: [Drug Hypersensitivity] explode all trees 

#2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
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or ((non?steroidal or non-steroidal) near/1 (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)):ti,ab 

#3 #1 or #2 

#4 MeSH descriptor: [Drug Toxicity] explode all trees 

#5 ((adverse near/3 (reaction* or effect* or event*)) near/3 drug*):ti,ab 

#6 #3 or #4 or #5 

#7 [mh ^Algorithms] 

#8 [mh ^"Clinical Protocols"] 

#9 [mh ̂ "Critical Pathways"] 

#10 algorithm*:ti,ab 

#11 ((protocol* or path* or plan* or pattern*) near/3 (patient* or clinical* or critical*)):ti,ab 

#12 [mh ^"Decision Trees"] 

#13 [mh ^"Decision Support Techniques"] 

#14 ((probablilit* or predict*) next (scor* or rule*)):ti,ab 

#15 ((decision or diagnostic) next (rule or rules)):ti,ab 

#16 scor* system*:ti,ab 

#17 [mh ^causality] 

#18 (causalit* or causation*):ti,ab 

#19 #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 

#20 #6 and #19 

G.2.2 Measuring serum tryptase after suspected anaphylaxis 

What is the clinical and cost effectiveness of serum tryptase testing compared with reference 
standard tests for the diagnosis of an anaphylactic reaction due to suspected drug allergy? 

Search constructed by combining the columns in the following table using the AND Boolean operator. 
Exclusion filter applied using NOT Boolean operator 

Population 
Intervention or 
exposure  Comparison Study design filters  

Date parameters and 
other limits 

Drug allergy, 
anaphylaxis or 
indicators of 
anaphylaxis terms 

Tryptase terms  RCTs, diagnostic 
accuracy, observational 
studies, systematic 
reviews (Medline and 
Embase only) 

All years to 10/01/2014 

All languages 

Exclusion filter applied 

Medline search terms 

1 exp drug hypersensitivity/ 

2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)).ti,ab. 

3 or/1-2 

4 exp drug toxicity/ 

5 (adverse adj3 drug* adj3 (reaction* or effect* or event*)).ti,ab. 

6 anaphylaxis/ 

7 anaphyl*.ti,ab. 

8 exp airway obstruction/ 
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9 ((airway* or lung* or pulmonary or respirat* or bronch* or trach*) adj2 (obstruct* or 
block*)).ti,ab. 

10 exp hypotension/ 

11 (hypotension or low blood pressure).ti,ab. 

12 ((severe or serious) adj2 (cutaneous or skin or dermat*)).ti,ab. 

13 or/3-12 

14 tryptases/ 

15 tryptase*.ti,ab. 

16 ((serum* or mastcell*or mast-cell* or mast cell*) adj3 (test* or biops* or assay* or 
exam*)).tw. 

17 or/14-16 

18 13 and 17 

Embase search terms 

1 exp drug hypersensitivity/ 

2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj2 (allerg* or hypersensitivity or sensitivity or 
intolerance)).ti,ab. 

3 or/1-2 

4 exp adverse drug reaction/ 

5 (adverse adj3 drug* adj3 (reaction* or effect* or event*)).ti,ab. 

6 serum sickness/ 

7 anaphylaxis/ 

8 anaphylactic shock/ 

9 anaphyl*.ti,ab. 

10 airway constriction/ or airway obstruction/ or bronchus obstruction/ or trachea obstruction/ 
or trachea stenosis/ or upper respiratory tract obstruction/ 

11 ((airway* or lung* or pulmonary or respirat* or bronch* or trach*) adj2 (obstruct* or 
block*)).ti,ab. 

12 exp hypotension/ 

13 (hypotension or low blood pressure).ti,ab. 

14 ((severe or serious) adj2 (cutaneous or skin or dermat*)).ti,ab. 

15 or/3-14 

16 tryptase/ 

17 tryptase*.ti,ab. 

18 ((serum* or mastcell*or mast-cell* or mast cell*) adj3 (test* or biops* or assay* or 
exam*)).tw. 

19 or/16-18 

20 15 and 19 

Cochrane search terms 

#1 MeSH descriptor: [Drug Hypersensitivity] explode all trees 

#2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) near/1 (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)):ti,ab 

#3 #1 or #2 
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#4 MeSH descriptor: [Drug Toxicity] explode all trees 

#5 (adverse near/3 (reaction* or effect* or event*) near/3 drug*):ti,ab 

#6 MeSH descriptor: [Anaphylaxis] explode all trees 

#7 anaphyl*:ti,ab 

#8 MeSH descriptor: [Airway Obstruction] explode all trees 

#9 ((airway* or lung* or pulmonary or respirat* or bronch* or trach*) near/2 (obstruct* or 
block*)):ti,ab 

#10 MeSH descriptor: [Hypotension] explode all trees 

#11 (hypotension or low blood pressure):ti,ab 

#12 ((severe or serious) near/2 (cutaneous or skin or dermat*)):ti,ab 

#13 #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 

#14 MeSH descriptor: [Tryptases] this term only 

#15 tryptase*:ti,ab 

#16 ((serum* or mastcell*or mast-cell* or mast cell*) near/3 (test* or biops* or assay* or 
exam*)):ti,ab 

#17 #14 or #15 or #16 

#18 #13 and #17 

G.2.3 Measuring serum specific IgE 

What is the clinical and cost effectiveness of serum specific IgE testing compared with reference 
standard tests in the diagnosis of drug allergy for the following drugs: amoxicillin, ampicillin, cefaclor, 
chlorhexidine, morphine, penicillin G, penicillin V or suxamethonium? 

Search constructed by combining the columns in the following table using the AND Boolean operator. 
Exclusion filter applied using NOT Boolean operator 

Population 
Intervention or 
exposure  Comparison Study design filters  

Date parameters and 
other limits 

Drug allergy or 
specific penicillin 
terms 

IgE terms  RCTs, diagnostic 
accuracy, observational 
studies, systematic 
reviews (Medline and 
Embase only) 

All years to 10/01/2014 

All languages 

Exclusion filter applied 

Medline search terms 

1 exp drug hypersensitivity/ 

2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)).ti,ab. 

3 or/1-2 

4 (penicillin g or penicillin v or ampicillin or amoxicillin or cefaclor or suxamethomium or 
chlorhexidine or morphine).mp. 

5 or/3-4 

6 exp immunoglobulin E/ 

7 ((serum specific or IgE or immunoglobulin E or radioallergosorbent or allerg*) adj3 (test* or 
assess*)).ti,ab. 

8 or/6-7 

9 5 and 8 
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Embase search terms 

1 exp drug hypersensitivity/ 

2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj2 (allerg* or hypersensitivity or sensitivity or 
intolerance)).ti,ab. 

3 or/1-2 

4 (penicillin g or penicillin v or ampicillin or amoxicillin or cefaclor or suxamethomium or 
chlorhexidine or morphine).mp. 

5 or/3-4 

6 immunoglobulin E/ 

7 ((serum specific or IgE or immunoglobulin E or radioallergosorbent or allerg*) adj3 (test* or 
assess*)).ti,ab. 

8 or/6-7 

9 5 and 8 

Cochrane search terms 

#1 MeSH descriptor: [Drug Hypersensitivity] explode all trees 

#2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) near/1 (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)):ti,ab 

#3 #1 or #2 

4 (penicillin g or penicillin v or ampicillin or amoxicillin or cefaclor or suxamethomium or 
chlorhexidine or morphine) 

5 #3 or #4 

6 MeSH descriptor: [Immunoglobulin E] explode all trees 

7 ((serum specific or IgE or immunoglobulin E or radioallergosorbent or allerg*) near/3 (test* or 
assess*)):ti,ab 

8 #6 or #7 

9 #5 and #8 

G.2.4 Documenting and sharing information with other healthcare professionals 

What are the most clinically and cost effective documentation strategies for communicating drug 
allergy information across all NHS services to prevent patients from receiving drugs to which they are 
allergic? 

Search constructed by combining the columns in the following table using the AND Boolean operator. 
Exclusion filter applied using NOT Boolean operator 

Population 
Intervention or 
exposure  Comparison 

Study design 
filters  

Date parameters and 
other limits 

Drug allergy or 
adverse drug 
reaction terms 

Documentation or 
communication 
terms 

 Not limited to 
specific study 
design  

All years to 10/01/2014 

English only 

Exclusion filter applied 

Medline search terms 

1 exp drug hypersensitivity/ 

2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj3 (allerg* or hypersensitivit* or sensitivit* or 
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intolerance)).ti,ab. 

3 or/1-2 

4 exp drug toxicity/ 

5 (adverse adj3 drug* adj3 (reaction* or effect* or event*)).ti,ab. 

6 or/3-5 

7 documentation/ 

8 exp "forms and records control"/ or clinical coding/ 

9 medical records/ or medical record linkage/ or medical records, problem-oriented/ or medical 
records systems, computerized/ or electronic health records/ 

10 information systems/ or medication systems/ or medication reconciliation/ or medication 
systems, hospital/ or clinical laboratory information systems/ or clinical pharmacy information 
systems/ or hospital information systems/ or medical order entry systems/ or operating room 
information systems/ 

11 medical informatics applications/ or decision making, computer-assisted/ or therapy, 
computer-assisted/ or drug therapy, computer-assisted/ 

12 decision support systems, clinical/ 

13 patient identification systems/ or radio frequency identification device/ 

14 electronic prescribing/ 

15 reminder systems/ 

16 data display/ 

17 exp clinical audit/ 

18 ((document* or record* or notes) adj3 allerg*).ti,ab. 

19 (barcode* or bar code* or wristband* or wrist band* or armband* or arm band* or pendant* 
or bracelet* or necklace*).ti,ab. 

20 (((computer* or electronic*) adj3 (decision* or tool* or support* or prescri*)) or eprescri* or 
e-prescri*).ti,ab. 

21 ((computer* adj3 order entry) or CPOE).ti,ab. 

22 ((clinical support or decision support) adj3 system*).ti,ab. 

23 ((drug* or medic* or safety) adj3 (alert* or warn* or message*)).ti,ab. 

24 summary of care record*.ti,ab. 

25 (patient* adj3 (held or hold* or access*) adj3 (record* or note*)).ti,ab. 

26 ((medical record* or patient* record* or medical note* or patient* note* or drug* chart*) 
adj3 (design or layout or template*)).ti,ab. 

27 ((audit or audits or audited or auditing) adj4 (effect* or efficacy or valid*)).ti,ab. 

28 or/7-27 

29 6 and 28 

Embase search terms 

1 exp *drug hypersensitivity/ 

2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj2 (allerg* or hypersensitivity or sensitivity or 
intolerance)).ti,ab. 

3 or/1-2 

4 exp *drug eruption/ 

5 *adverse drug reaction/ 

6 (adverse adj3 drug* adj3 (reaction* or effect* or event*)).ti,ab. 

7 or/3-6 
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8 documentation/ or medical documentation/ or medical order/ or medical record/ or electronic 
medical record/ 

9 coding/ or "coding and classification"/ or patient coding/ 

10 information system/ or computerized provider order entry/ or electronic prescribing/ or 
decision support system/ or hospital information system/ or medical information system/ or 
nursing information system/ or reminder system/ or computer system/ 

11 medical informatics/ 

12 computer assisted therapy/ or computer assisted drug therapy/ 

13 patient identification/ 

14 medical audit/ 

15 ((document* or record* or notes) adj3 allerg*).ti,ab. 

16 (barcode* or bar code* or wristband* or wrist band* or armband* or arm band* or pendant* 
or bracelet* or necklace*).ti,ab. 

17 (((computer* or electronic*) adj3 (decision* or tool* or support* or prescri*)) or eprescri* or 
e-prescri*).ti,ab. 

18 ((computer* adj3 order entry) or CPOE).ti,ab. 

19 ((clinical support or decision support) adj3 system*).ti,ab. 

20 ((drug* or medic* or safety) adj3 (alert* or warn* or message*)).ti,ab. 

21 summary of care record*.ti,ab. 

22 (patient* adj3 (held or hold* or access*) adj3 (record* or note*)).ti,ab. 

23 ((medical record* or patient* record* or medical note* or patient* note* or drug* chart*) 
adj3 (design or layout or template*)).ti,ab. 

24 ((audit or audits or audited or auditing) adj4 (effect* or efficacy or valid*)).ti,ab. 

25 or/8-24 

26 7 and 25 

Cochrane search terms 

#1 MeSH descriptor: [Drug Hypersensitivity] explode all trees 

#2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) near/1 (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)):ti,ab 

#3 #1 or #2 

#4 MeSH descriptor: [Drug Toxicity] explode all trees 

#5 (adverse near/3 (reaction* or effect* or event*) near/3 drug*):ti,ab 

#6 #3 or #4 or #5 

#7 MeSH descriptor: [Documentation] this term only 

#8 MeSH descriptor: [Forms and Records Control] explode all trees 

#9 MeSH descriptor: [Clinical Coding] this term only 

#10 MeSH descriptor: [Medical Records] this term only 

#11 MeSH descriptor: [Medical Record Linkage] this term only 

#12 MeSH descriptor: [Medical Records, Problem-Oriented] this term only 

#13 MeSH descriptor: [Medical Records Systems, Computerized] explode all trees 

#14 MeSH descriptor: [Electronic Health Records] this term only 

#15 MeSH descriptor: [Information Systems] this term only 

#16 MeSH descriptor: [Medication Systems] explode all trees 

#17 MeSH descriptor: [Medication Reconciliation] explode all trees 
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#18 MeSH descriptor: [Medication Systems, Hospital] this term only 

#19 MeSH descriptor: [Clinical Laboratory Information Systems] this term only 

#20 MeSH descriptor: [Clinical Pharmacy Information Systems] this term only 

#21 MeSH descriptor: [Hospital Information Systems] this term only 

#22 MeSH descriptor: [Medical Order Entry Systems] this term only 

#23 MeSH descriptor: [Operating Room Information Systems] explode all trees 

#24 MeSH descriptor: [Medical Informatics Applications] explode all trees 

#25 MeSH descriptor: [Decision Making, Computer-Assisted] this term only 

#26 MeSH descriptor: [Therapy, Computer-Assisted] this term only 

#27 MeSH descriptor: [Drug Therapy, Computer-Assisted] this term only 

#28 MeSH descriptor: [Decision Support Systems, Clinical] this term only 

#29 MeSH descriptor: [Patient Identification Systems] explode all trees 

#30 MeSH descriptor: [Electronic Prescribing] this term only 

#31 MeSH descriptor: [Reminder Systems] this term only 

#32 MeSH descriptor: [Data Display] this term only 

#33 MeSH descriptor: [Clinical Audit] explode all trees 

#34 ((document* or record* or notes) near/3 allerg*):ti,ab 

#35 (barcode* or bar code* or wristband* or wrist band* or armband* or arm band* or pendant* 
or bracelet* or necklace*):ti,ab 

#36 (((computer* or electronic*) near/3 (decision* or tool* or support* or prescri*)) or eprescri* 
or e-prescri*):ti,ab 

#37 ((computer* near/3 order entry) or CPOE):ti,ab 

#38 ((clinical support or decision support) near/3 system*):ti,ab 

#39 ((drug* or medic* or safety) near/3 (alert* or warn* or message*)):ti,ab 

#40 summary of care record*:ti,ab 

#41 ((patient* record* or patient* note*) near/3 (held or hold* or access*)):ti,ab 

#42 ((medical record* or patient* record* or medical note* or patient* note* or drug* chart*) 
near/3 (design or layout or template*)):ti,ab 

#43 ((audit or audits or audited or auditing) near/4 (effect* or efficacy or valid*)):ti,ab 

#44 #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or 
#21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 
or #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or #43 

#45 #6 and #44 

G.2.5 Providing information and support to patients 

What information and support should individuals with suspected drug allergy or their parents or 
carers receive? 

What information and support should individuals who have had specialist investigations or their 
parents or carers receive? 

Search constructed by combining the columns in the following table using the AND Boolean operator. 
Exclusion filter applied using NOT Boolean operator 

Population 
Intervention or 
exposure  Comparison 

Study design 
filters  

Date parameters and 
other limits 

Drug allergy or 
adverse drug 
reaction terms 

Patient information 
terms 

 Qualitative 
literature 

All years to 10/01/2014 

English only 

Exclusion filter applied 
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Medline search terms 

1 exp drug hypersensitivity/ 

2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)).ti,ab. 

3 or/1-2 

4 hypersensitivity/ 

5 exp drug toxicity/ 

6 (adverse adj3 drug* adj3 (reaction* or effect* or event*)).ti,ab. 

7 or/3-6 

8 patients/ or inpatients/ or outpatients/ 

9 caregivers/ or exp family/ or exp parents/ or exp legal-guardians/ 

10 (patient* or carer* or famil*).ti,ab. 

11 or/8-10 

12 Popular works publication type/ or exp information services/ or publications/ or books/ or 
pamphlets/ or counseling/ or directive counseling/ 

13 11 and 12 

14 (patient* adj3 (education or educate or educating or literature or leaflet* or booklet* or 
pamphlet* or information)).ti,ab. 

15 patient education as topic/ 

16 consumer health information/ 

17 (information* adj3 (patient* or need* or requirement* or support* or seek* or access* or 
disseminat* or barrier*)).ti,ab. 

18 (discharge* adj3 (information* or advice)).ti,ab. 

19 or/13-18 

20 exp consumer-satisfaction/ or personal-satisfaction/ or exp patient-acceptance-of-health-care/ 

21 ((patient* or user* or carer* or famil* or parent* or father* or mother*) adj3 (attitud* or 
priorit* or perception* or preferen* or expectation* or choice* or perspective* or view* or 
satisfact* or inform*)).ti,ab. 

22 ((patient* or user* or carer* or famil* or parent* or father* or mother*) adj3 (knowledge or 
awareness or misconception* or understanding or misunderstanding)).ti,ab. 

23 ((patient* or user* or carer* or famil* or parent* or father* or mother*) adj3 (experience or 
experiences or opinion* or concern* or belief* or feeling* or idea* or satisfaction or anxiet* or 
fear* or acceptance or denial or stigma* or label* or behaviour* or behavior*)).ti,ab. 

24 ((patient* or user* or carer* or famil* or parent* or father* or mother*) adj3 (need* or 
requirement* or support* or communication* or involvement)).ti,ab. 

25 or/20-24 

26 19 or 25 

27 qualitative research/ or narration/ or exp interviews as topic/ or exp questionnaires/ or health 
care surveys/ 

28 (qualitative or interview* or focus group* or theme* or questionnaire* or survey*).ti,ab. 

29 (metasynthes* or meta-synthes* or metasummar* or meta-summar* or metastud* or meta-
stud* or metathem* or meta-them* or ethno* or emic or etic or phenomenolog* or grounded 
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive 
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van manen* or 
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*).ti,ab. 

30 or/27-29 

31 7 and 26 and 30 
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Embase search terms 

1 exp drug hypersensitivity/ 

2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj2 (allerg* or hypersensitivity or sensitivity or 
intolerance)).ti,ab. 

3 or/1-2 

4 hypersensitivity/ or allergic reaction/ 

5 exp drug eruption/ 

6 adverse drug reaction/ 

7 (adverse adj3 drug* adj3 (reaction* or effect* or event*)).ti,ab. 

8 or/3-7 

9 patient/ or hospital patient/ or outpatient/ 

10 caregiver/ or exp family/ or exp parent/ 

11 (patient* or carer* or famil*).ti,ab. 

12 or/9-11 

13 information service/ or information center/ or publication/ or book/ or counseling/ or 
directive counseling/ 

14 12 and 13 

15 patient attitude/ or patient preference/ or patient satisfaction/ or consumer attitude/ 

16 patient information/ or consumer health information/ 

17 patient education/ 

18 (patient* adj3 (education or educate or educating or information or literature or leaflet* or 
booklet* or pamphlet*)).ti,ab. 

19 (information* adj3 (need* or requirement* or support* or seek* or access* or disseminat* or 
barrier*)).ti,ab. 

20 (discharge* adj3 (information* or advice)).ti,ab. 

21 ((patient* or user* or carer* or famil* or parent* or father* or mother*) adj3 (attitud* or 
priorit* or perception* or preferen* or expectation* or choice* or perspective* or view* or 
satisfact* or inform*)).ti,ab. 

22 ((patient* or user* or carer* or famil* or parent* or father* or mother*) adj3 (knowledge or 
awareness or misconception* or understanding or misunderstanding)).ti,ab. 

23 ((patient* or user* or carer* or famil* or parent* or father* or mother*) adj3 (experience or 
experiences or opinion* or concern* or belief* or feeling* or idea* or satisfaction or anxiet* or 
fear* or acceptance or denial or stigma* or label* or behaviour* or behavior*)).ti,ab. 

24 ((patient* or user* or carer* or famil* or parent* or father* or mother*) adj3 (need* or 
requirement* or support* or communication* or involvement)).ti,ab. 

25 or/14-24 

26 health survey/ or exp questionnaire/ or exp interview/ or qualitative research/ or narrative/ 

27 (qualitative or interview* or focus group* or theme* or questionnaire* or survey*).ti,ab. 

28 (metasynthes* or meta-synthes* or metasummar* or meta-summar* or metastud* or meta-
stud* or metathem* or meta-them* or ethno* or emic or etic or phenomenolog* or grounded 
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive 
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van manen* or 
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*).ti,ab. 

29 or/26-28 

30 8 and 25 and 29 

Cinahl search terms 
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S1 (MH "Drug Hypersensitivity+") 

S2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) n1 (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) n2 (allerg* or hypersensitivity or senstivity or intolerance)) 

S3 S1 or S2 

S4 (MH "Hypersensitivity") 

S5 (MH "Drug Toxicity+") 

S6 (adverse n3 drug* n3 (reaction* or effect* or event*)) 

S7 S3 or S4 or S5 or S6 

S8 MH Patients or MH Inpatients or MH Outpatients or MH Caregivers or MH Family+ or MH 
Parents+ or MH Guardianship, Legal or patients or carer* or famil* 

S9 MH Information Services+ or MH Books+ or MH Pamphlets or MH Counseling 

S10 S8 and S9 

S11 MH Patient Education+ or MH Consumer Health Information 

S12 (patient* n3 (education or educate or educating or information or literature or leaflet* or 
booklet* or pamphlet*)) 

S13 ((patient* or user* or carer* or famil* or parent* or father* or mother*) n3 (attitud* or 
priorit* or perception* or preferen* or expectation* or choice* or perspective* or view* or 
satisfact* or inform or knowledge or awareness or misconception* or understanding or 
misunderstanding or experience or experiences or opinion* or concern* or belief* or feeling* 
or idea* or satisfaction or anxiet* or fear* or acceptance or denial or stigma* or label* or 
behaviour* or behavior* or need* or requirement* or support* or communication* or 
involvement)) 

S14 MH Consumer Satisfaction+ or MH Consumer Attitudes or MH Personal Satisfaction 

S15 (MH "Patient Attitudes") OR (MH "Family Attitudes+") 

S16 (information* n3 (need* or requirement* or support* or seek* or access* or disseminat* or 
barrier*)) 

S17 (discharge* n3 (information* or advice)) 

S18 S11 or S12 or S13 or S14 or S15 or S16 or S17  

S19 (MH "Qualitative Studies+") 

S20 (MH "Qualitative Validity+") 

S21 (MH "Interviews+") OR (MH "Focus Groups") OR (MH "Surveys") OR (MH "Questionnaires+") 

S22 (qualitative or interview* or focus group* or theme* or questionnaire* or survey*) 

S23 (metasynthes* or meta-synthes* or metasummar* or meta-summar* or metastud* or meta-
stud* or metathem* or meta-them* or ethno* or emic or etic or phenomenolog* or grounded 
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive 
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van manen* or 
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*) 

S24 S19 or S20 or S21 or S22 or S23  

S25 S7 and S18 and S25 

G.2.6 Non-specialist management ς selective COX-2 inhibitors 

In patients who have had an allergic reaction to NSAIDs what are the factors that indicate whether 
people can or cannot tolerate selective COX-2 inhibitors? 

Search constructed by combining the columns in the following table using the AND Boolean operator. 
Exclusion filter applied using NOT Boolean operator 

Population 
Intervention or 
exposure  Comparison 

Study design 
filters  

Date parameters and 
other limits 
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Population 
Intervention or 
exposure  Comparison 

Study design 
filters  

Date parameters and 
other limits 

Drug allergy 
terms 

COX-2 terms Other NSAID 
terms 

Not limited to 
specific study 
design  

All years to 10/01/2014 

English only 

Exclusion filter applied 

Medline search terms 

1 exp drug hypersensitivity/ 

2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)).ti,ab. 

3 or/1-2 

4 hypersensitivity/ or exp hypersensitivity, delayed/ or exp hypersensitivity, immediate/ 

5 exp drug toxicity/ 

6 or/3-5 

7 exp cyclooxygenase 2 inhibitors/ 

8 (((cyclooxygenase 2 or cyclooxygenase II or cox 2 or cox II) adj inhibitor*) or coxib*).ti,ab. 

9 (apricoxib or celecoxib or celebrex or cimicoxib or deracoxib or etoricoxib or firocoxib or 
flosulide or iguratimod or lumiracoxib or mavacoxib or meloxicam or nimesulide or parecoxib 
or robenacoxib or rofecoxib or tilmacoxib or valdecoxib).mp. 

10 or/7-9 

11 anti-inflammatory agents, non-steroidal/ 

12 (NSAID* or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory))).ti,ab. 

13 or/11-12 

14 6 and 10 and 13 

Embase search terms 

1 exp *drug hypersensitivity/ 

2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj2 (allerg* or hypersensitivity or sensitivity or 
intolerance)).ti,ab. 

3 or/1-2 

4 *hypersensitivity/ or *allergic reaction/ 

5 exp *drug eruption/ 

6 or/3-5 

7 exp cyclooxygenase 2 inhibitor/ 

8 (((cyclooxygenase 2 or cyclooxygenase II or cox 2 or cox II) adj inhibitor*) or coxib*).ti,ab. 

9 (apricoxib or bardoxolone or bardoxolone methyl or celecoxib or celebrex or cimicoxib or 
darbufelone or deracoxib or etoricoxib or firocoxib or flosulide or iguratimod or lumiracoxib or 
mavacoxib or meloxicam or nimesulide or parecoxib or robenacoxib or rofecoxib or tilmacoxib 
or valdecoxib or vedaprofen).mp. 

10 or/7-9 

11 nonsteroid antiinflammatory agent/ 

12 (NSAID* or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory))).ti,ab. 

13 or/11-12 
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14 6 and 10 and 13 

Cochrane search terms 

#1 MeSH descriptor: [Drug Hypersensitivity] explode all trees 

#2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) near/1 (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)):ti,ab 

#3 #1 or #2 

#4 MeSH descriptor: [Hypersensitivity] this term only 

#5 MeSH descriptor: [Hypersensitivity, Delayed] explode all trees 

#6 MeSH descriptor: [Hypersensitivity, Immediate] explode all trees 

#7 MeSH descriptor: [Drug Toxicity] explode all trees 

#8 #3 or #4 or #5 or #6 or #7 

#9 MeSH descriptor: [Cyclooxygenase 2 Inhibitors] explode all trees 

#10 (((cyclooxygenase 2 or cyclooxygenase II or cox 2 or cox II) near/1 inhibitor*) or coxib*):ti,ab 

#11 (apricoxib or celecoxib or celebrex or cimicoxib or deracoxib or etoricoxib or firocoxib or 
flosulide or iguratimod or lumiracoxib or mavacoxib or meloxicam or nimesulide or parecoxib 
or robenacoxib or rofecoxib or tilmacoxib or valdecoxib):ti,ab,kw 

#12 #9 or #10 or #11 

#13 MeSH descriptor: [Anti-Inflammatory Agents, Non-Steroidal] this term only 

#14 (NSAID* or ((non?steroidal or non-steroidal) near/1 (anti?inflammatory or anti-inflammatory 
or antinflammatory))):ti,ab 

#15 #13 or #14 

#16 #8 and #12 and #15 

G.2.7 Referral to specialist drug allergy services 

What is the clinical and cost effectiveness of referral to specialist drug allergy services for people with 
suspected allergy to beta-lactam antibiotics? 

What is the clinical and cost effectiveness of referral to specialist drug allergy services for people with 
suspected allergy to NSAIDs? 

What is the clinical and cost effectiveness of referral to specialist drug allergy services for people with 
suspected allergy to local anaesthetics? 

What is the clinical and cost effectiveness of referral to specialist drug allergy services for people with 
suspected anaphylaxis due to drug allergy during general anaesthesia? 

Search constructed by combining the columns in the following table using the AND Boolean operator. 
Exclusion filter applied using NOT Boolean operator 

Population 
Intervention or 
exposure  Comparison 

Study design 
filters  

Date parameters and 
other limits 

Drug allergy 
terms 

Referral or 
specialist care 
terms 

 Not limited to 
specific study 
design  

All years to 10/01/2014 

English only 

Exclusion filter applied 

Medline search terms 

1 exp drug hypersensitivity/ 

2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
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antinflammatory)) or an?esthe*) adj3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)).ti,ab. 

3 or/1-2 

4 (refer or referred or referral*).ti,ab. 

5 (allerg* adj2 (service or clinic* or hospital* or centre* or center* or specialist* or physician* or 
doctor*)).ti,ab. 

6 (specialist* adj2 (service* or clinic* or hospital* or centre* or center* or physician or 
doctor)).ti,ab. 

7 allergist*.ti,ab. 

8 specialization/ 

9 or/4-8 

10 3 and 9 

Embase search terms 

1 exp drug hypersensitivity/ 

2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj2 (allerg* or hypersensitivity or sensitivity or 
intolerance)).ti,ab. 

3 or/1-2 

4 (refer or referred or referral*).ti,ab. 

5 (allerg* adj2 (service or clinic* or hospital* or centre* or center* or specialist* or physician* or 
doctor*)).ti,ab. 

6 (specialist* adj2 (service* or clinic* or hospital* or centre* or center* or physician or 
doctor)).ti,ab. 

7 allergist*.ti,ab. 

8 medical specialist/ 

9 or/4-8 

10 3 and 9 

Cochrane search terms 

#1 MeSH descriptor: [Drug Hypersensitivity] explode all trees 

#2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) near/1 (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)):ti,ab 

#3 #1 or #2 

#4 (refer or referred or referral*):ti,ab 

#5 (allerg* near/2 (service or clinic* or hospital* or centre* or center* or specialist* or physician* 
or doctor*)):ti,ab 

#6 (specialist* near/2 (service* or clinic* or hospital* or centre* or center* or physician or 
doctor)):ti,ab 

#7 allergist*:ti,ab 

#8 MeSH descriptor: [Specialization] explode all trees 

#9 #4 or #5 or #6 or #7 or #8 

#10 #3 and #9 
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G.3 Health economics search 

Economic searches were conducted in Medline, Embase, HEED and CRD for NHS EED and HTA. 

Population 
Intervention or 
exposure  Comparison Study filter used 

Date parameters 
and other limits 

Drug allergy   Economic (Medline 
and Embase only) 

Medline and 
Embase 2011 to 
15/01/2014 

CRD EED and HTA 
all years to 
15/01/2014 

All languages 

CRD search terms 

1 MeSH DESCRIPTOR Drug Hypersensitivity EXPLODE ALL TREES 

2 (((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or 
NSAID* or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance))) 

3 1 or 2 

HEED search terms 

1 ax= 'drug allergy' within 2 

2 ax= 'drug allergies' within 2 

3 ax= 'drugs allergy' within 2 

4 ax= 'medicine allergy' within 2 

5 ax= 'medicine allergies' within 2 

6 ax= 'medicines allergy' within 2 

7 ax= 'medication allergy' within 2 

8 ax= 'medication allergies' within 2 

9 ax= 'medications allergy' within 3 

10 ax= 'penicillin allergy' within 2 

11 ax= 'penicillin allergies' within 2 

12 ax= 'penicillins allergy' within 2 

13 ax= 'beta-lactums allergy' within 2 

14 ax= 'NSAIDs allergy' within 2 

15 ax= 'Non-steroidal antinflammatory drugs allergy' within 2 

16 ax= 'Non-steroidal anti-inflammatory drugs allergy' within 2 

17 ax= 'Non-steroidal antiinflammatory drugs allergy' within 2 

18 ax= 'drug allergic' within 2 

19 ax= 'anaesthesia allergy' within 2 

20 ax= 'anesthesia allergy' within 2 

21 ax= 'anaesthetic allergy' within 2 

22 ax= 'anaesthetics allergy' within 2 

23 ax= 'anesthetic allergy' within 2 

24 ax= 'anesthetics allergy' within 2 

25 cs= 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 or 15 or 16 or 17 or 18 
or 19 or 20 or 21 or 22 or 23 or 24 
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Medline search terms 

1.  exp drug hypersensitivity/ 

2.  ((drug* or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj3 (allerg* or hypersensitivit* or sensitivit* or 
intolerance)).ti,ab. 

3.  or/1-2 

4.  economics/ 

5.  value of life/ 

6.  exp "costs and cost analysis"/ 

7.  exp economics, hospital/ 

8.  exp economics, medical/ 

9.  economics, nursing/ 

10.  economics, pharmaceutical/ 

11.  exp "fees and charges"/ 

12.  exp budgets/ 

13.  budget*.ti,ab. 

14.  cost*.ti. 

15.  (economic* or pharmaco?economic*).ti. 

16.  (price* or pricing*).ti,ab. 

17.  (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab. 

18.  (financ* or fee or fees).ti,ab. 

19.  (value adj2 (money or monetary)).ti,ab. 

20.  or/4-19 

21.  exp models, economic/ 

22.  *models, theoretical/ 

23.  *models, organizational/ 

24.  markov chains/ 

25.  monte carlo method/ 

26.  exp decision theory/ 

27.  (markov* or monte carlo).ti,ab. 

28.  econom* model*.ti,ab. 

29.  (decision* adj2 (tree* or analy* or model*)).ti,ab. 

30.  or/21-29 

31.  20 or 30 

32.  3 and 31 

Embase search terms 

1.  exp drug hypersensitivity/ 

2.  ((drug or medication* or medicine* or penicillin* or beta?lactam* or beta-lactam* or NSAID* 
or ((non?steroidal or non-steroidal) adj (anti?inflammatory or anti-inflammatory or 
antinflammatory)) or an?esthe*) adj2 (allerg* or hypersensitivity or sensitivity or 
intolerance)).ti,ab. 

3.  or/1-2 

4.  health economics/ 

5.  exp economic evaluation/ 

6.  exp health care cost/ 
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7.  exp fee/ 

8.  budget/ 

9.  funding/ 

10.  budget*.ti,ab. 

11.  cost*.ti. 

12.  (economic* or pharmaco?economic*).ti. 

13.  (price* or pricing*).ti,ab. 

14.  (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab. 

15.  (financ* or fee or fees).ti,ab. 

16.  (value adj2 (money or monetary)).ti,ab. 

17.  or/4-16 

18.  statistical model/ 

19.  exp economic aspect/ 

20.  18 and 19 

21.  *theoretical model/ 

22.  *nonbiological model/ 

23.  stochastic model/ 

24.  decision theory/ 

25.  decision tree/ 

26.  monte carlo method/ 

27.  (markov* or monte carlo).ti,ab. 

28.  econom* model*.ti,ab. 

29.  (decision* adj2 (tree* or analy* or model*)).ti,ab. 

30.  or/20-29 

31.  17 or 30 

32.  3 and 31 
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Appendix H: Clinical evidence tables 
 

H.1 Assessment .............................................................................................................................. 67 
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H.1 Assessment 

Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

Agbabiaka TB, 
Savovic J, 
Ernst E. 
Methods for 
causality 
assessment of 
adverse drug 
reactions: a 
systematic 
review. Drug 
Safety: an 
International 
Journal of 
Medical 
Toxicology and 
Drug 
Experience. 
2008; 
31(1):21-372 

Systematic 
review of 
methods 
for 
causality 
assessmen
t of 
adverse 
drug 
reactions. 

N/A 34 methods of 
causality 
assessment were 
found falling into 
3 broad 
categories: expert 
judgement/global 
introspection (4 
studies); 
algorithms (26 
studies); 
probabilistic 
methods 
/Bayesian 
approaches (4 
studies). 

Temporal 
sequence; 
previous 
exposure/drug 
information; 
alternative 
aetiological 
candidates; drug 
level/evidence of 
over dose; 
challenge; 
dechallenge; 
rechallenge; 
response pattern 
to drug; 
confirmed by lab 
evidence; 
concomitant 
drugs; 
background 
epidemiology / 
clinical 
information; ADR 
characteristics / 
mechanism 

26 
algorithms 
compared 

Probable / 
likely; 
causative; 
definite; 
possible; 
coincidental; 
exclude; 
unclassified/ 
conditional; 
doubtful; 
remote / 
unlikely; 
unassessable 
/ 
unclassifiabl
e; certain; 
unrelated; 
negative. 

Narrative review 
provided of 
included 
algorithms. The 
authors conclude 
that confounding 
variables comprise 
the sensitivity and 
specificity of 
algorithms and thus 
standardised 
causality 
assessment systems 
to provide reliable 
and reproducible 
measures of the 
relationship-
likelihood in 
suspected cases of 
ADR seems 
unfeasible.  

No sources 
of funding 
were used 
to assist in 
the 
preparatio
n of this 
review. 
The 
authors 
were 
supports 
by 
research 
fellowships 
sponsored 
by Dr. 
Willmar 
Schwabe 
Pharmaceu
ticals, 
Germany. 

See 
description of 
study in the 
review and 
the criteria 
used to assess 
adverse drug 
reactions 
across various 
algorithms. 

Arimone Y, 
Bidault I, 

Update of 
another 

N/A See Begaud et al, 
198511 

Updated criteria 
include a 

N/A Numerical 
scores 

N?A Not stated Based on 
consensus 
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Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

Dutertre JP, 
Gerardin M, 
Guy C, 
Haramburu F 
et al. Updating 
the French 
method for 
the causality 
assessment of 
adverse drug 
reactions. 
Therapie. 
2013; 
68(2):69-764 

French 
algorithm 
with 
revision 
based on 
consensus 
amongst 
member of 
the 
Imputabilit
y Working 
Group 

rewording of the 
scale for certain 
chronological and 
semiological 
criteria (leading 
to a more 
discriminating 
scale) and a new 
bibliographical 
and 
informativeness 
scale. 

ranging from 
0ς6 with 
higher 
scores 
indicating a 
higher 
likelihood of 
adverse drug 
event 

only (not 
tested 
whether 
revision leads 
to improved 
classification). 
Even though 
improved it 
seems 
unlikely that it 
would be 
used in 
General 
Practice in the 
UK due to the 
number of 
items 
involved and 
complexity of 
the scoring 
system. 

Benahmed S, 
Picot MC, 
Hillaire-Buys 
D, Blayac JP, 
Dujols P, 
Demoly P. 
Comparison of 
pharmacovigil
ance 

Compara-
tive study 
of 3 
algorithms 
in the 
diagnosis 
of drug 
hypersensi
tivity 

60 
patients 
with drug 
allergy to 
beta-
lactams 
or 
NSAIDS 
and 60 

Begaud based on 
7 criteria of 
chronology and 
symptoms and 
signs; Jones 4 
general criteria 
with yes or no 
answers; Naranjo 
based on 10 

Begaud: time 
sequence, 
dechallenge, 
rechallenge, 
clinical 
symptoms, 
alternative 
aetiology, results 
of lab tests. 

Compare to 
gold 
standard 
allergy 
testing 

All 
categories in 
each 
algorithm 
were used. 
The 
algorithms 
were 
compared in 

The Jones method 
had better 
sensitivity (50%) 
than Begaud (8.3%) 
or that of Naranjo 
(0%). Naranjo gave 
better specificity 
(100%) than that of 
the Begaud method 

Institution
al grant 
University 
Hospital of 
Montpellie
r 

The Jones 
algorithm 
compared 
favourably 
with the 
Naranjo 
algorithm in 
scoring drug 
hypersensitivi
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Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

algorithms in 
drug 
hypersensitivit
y reactions. 
European 
Journal of 
Clinical 
Pharmacology. 
2005; 
61(7):537-
54112 

 

 

patients 
without 
allergy 
were 
compare
d using 
algorith
ms of 
Begaud, 
Jones 
and 
Naranjo. 

questions with 
yes or no 
answers.  

Jones: time 
sequence, 
dechallenge, 
rechallenge and 
alternative 
aetiology. 

Naranjo: previous 
reports in the 
literature on this 
reaction, time 
sequence, 
dechallenge, 
rechallenge, 
clinical 
symptoms, 
alternative 
aetiology, results 
of lab tests, 
reaction with 
placebo, dose, 
history of 
previous 
reaction. 

total. (98.3%) or that of 
the Jones method 
(53.3%). The 
Begaud method 
gave better positive 
and negative 
predictive values 
(50.9% and 83.5%) 
than the Jones 
method (18.5% and 
83.4%) and the 
Naranjo method 
(0% and 100%). 

No concordance 
(k=0.14) was noted 
between allergy 
diagnoses using the 
Jones or Naranjo 
methods. The Jones 
and Naranjo 
methods were 
perfectly 
concordant with 
one another (k=1) 
but the Jones 
method showed a 
substantial trend in 
favour of higher 
scores for the 
cases. No 
concordance (k=0) 

ty reactions. It 
is a simpler 
algorithm to 
use. The 
Begaud 
algorithm, 
although less 
sensitive than 
the Jones 
algorithm may 
be more 
specific with 
better 
predictive 
values. 
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Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

was noted using the 
Begaud method. 

Bousquet, PJ, 
Demoly P, 
Romano A, 
Aberer W, 
Bircher A, 
Blanca M et al. 
Pharmacovigil
ance of drug 
allergy and 
hypersensitivit
y using the 
ENDA-DAHD 
database and 
the GALEN 
platform. The 
Galenda 
project. 
Allergy. 2009; 
64(2):194-
20315 

Members 
of 
European 
Network 
for Drug 
Allergy 
developed 
a 
questionna
ire which 
provides a 
standardis
ed guide 
for 
assessmen
t of drug 
hypersensi
tivity. 

Used 
prospecti
vely with 
3500 
patients 
in 
Montpell
ier and 
dissemin
ated to 
other 
European 
sites 

A standardised 
questionnaire was 
developed for use 
by GPs. It takes 
about 5ς6 
minutes to 
complete and 
classifies 
reactions into 
acute (up to 24 
hours) and 
delayed (more 
than 24 hours) 

Time to onset; 

Previous 
experience; 
Alternative 
aetiology; 
response pattern 
(over time); lab 
confirmation; 
concomitant 
drugs; ADR 
characteristics 
(immediate signs 
and symptoms) 

N/A Probability 
scale: 
certain, 
probable, 
possible, 
doubtful, 
unrelated / 
not 
assessable 

No assessment 
provided 

European 
Academy 
of 
Allergology 
and Clinical 
Immunolo
gy 

This protocol 
emphasises 
the clinical 
status and 
includes some 
lab markers 
that are of 
interest in 
drug 
hypersensitivit
y reactions. 

Busto U, 
Naranjo CA, 
Sellers EM. 
Comparison of 
two recently 
published 
algorithms for 
assessing the 

Compariso
n of 
algorithms 
by 
Kramer(AS
S) and 
Naranjo 
(APS) 

63 
randomly 
selected 
cases of 
suspecte
d ADRs 
were 
rated 

Kramer (ASS) 
algorithm is a 
questionnaire of 
57 questions; 
Naranjo (APS) is a 
questionnaire of 
10 questions 

ASS: 6 criteria 
including 
previous 
experience with 
drug, alternative 
aetiology, drug 
levels and 
evidence of 

Ratings 
based upon 
the 
characteristic 
of the ADR, 
the 
characteristic 
of the rater, 

See criteria 
used 

High inter-rater 
reliability when 
both methods were 
used: ASS scores 
were highly 
correlated (r=0.86); 
APS scores were 
similar (r=0.96). 

Not stated This study 
shows that 
while the ASS 
is somewhat 
more complex 
than APS both 
are equally 
reliable and 
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Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

probability of 
adverse drug 
reactions. 
British Journal 
of Clinical 
Pharmacology. 
1982; 
13(2):223-
22717 

 

independ
ently by 
2 raters. 

overdose, timing 
of events, 
dechallenge and 
rechallenge.  

APS: pattern of 
response, 
temporal 
sequence, 
dechallenge, 
rechallenge, 
alternative 
causes, placebo 
response, drug 
levels, dose, 
previous 
experience with 
the drug. 

the quality of 
the 
information 
and the scale 
used. 

Scores obtained 
with APS were 
highly correlated 
with those obtained 
with ASS by both 
raters: r=0.86 and 
r=0.81 respectively. 
Time spent using 
the ASS was slightly 
but significantly 
longer than that 
using the APS 
(9.52±3.02 minutes 
versus 8.94±3.51 
minutes) 

will give 
similar results 
regarding the 
probability of 
ADRs. This 
represents 
concurrent 
validity as 
there is no 
gold standard 
for 
comparison to 
determine 
content 
validity. 

Caimmi S, 
Caimmi D, 
Bousquet PJ, 
Demoly P. 
How can we 
better classify 
NSAID 
hypersensitivit
y reactions?--
validation 
from a large 
database. 
International 

Developm
ent of 
specific 
NSAID 
allergy 
classificati
on 
algorithm 
based on 
retrospecti
ve 
evaluation 
of data 

122 
patients 
with 
positive 
allergy 
testing 
for 
NSAIDs 

ENDA drug allergy 
questionnaire but 
new classification 
system developed 
using immediate 
(reaction up to 6 
hours after drug 
exposure) and 
non-immediate 
(reaction more 
than 6 hours after 
exposure) 
categories 

Clinical patterns 
of initial 
reactions; 
whether 1 or 
more NSAID 
classes were 
involved; the 
timing of 
reaction; 
underlying 
chronic disease; 
mechanism of 
reaction and 

N/A Probability 
scale: 
certain, 
probable, 
possible, 
doubtful, 
unrelated/n
ot 
assessable 

Authors first used 
the classification 
published by 
Quiralte et al and 
then the ENDA 
classification. 
Subsequently 
because some cases 
were left behind, a 
new classification 
system was 
developed.  

None 
stated 

Using the new 
classification 
system all 
patients could 
be classified; 
authors added 
Ψƴƻƴ-
immediate 
ŀƴƎƛƻŜŘŜƳŀΩ 
that appeared 
between 6 
and 24 hours 
after 
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Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

Archives of 
Allergy and 
Immunology. 
2012; 
159(3):306-
31220 

collected 
for 11 
years 

results of SPT and 
challenge. 

exposure. 

Du W, Lehr VT, 
Lieh-Lai M, 
Koo W, Ward 
RM, Rieder MJ 
et al. An 
algorithm to 
detect adverse 
drug reactions 
in the 
neonatal 
intensive care 
unit. Journal 
of Clinical 
Pharmacology. 
2013; 
53(1):87-9528 

Developm
ent of an 
ADR 
assessmen
t algorithm 
for the 
NICU 
population
, real 
patient 
data from 
cases 
derived 
from 
routine 
clinical 
practice 

A sample 
of 100 
suspecte
d ADR 
cases 
were 
collected 
retrospec
tively 
from 3 
NICUs 

A 13 item 
questionnaire was 
developed and 
the assessments 
were evaluated 
by a group of 
neonatal clinical 
pharmacology 
experts and the 
validity and 
reliability were 
compared to the 
Naranjo 
algorithm. 

Timing; 
alternative 
aetiology; 
overdose; 
dechallenge; 
rechallenge; lab 
results; response 
pattern; 
concurrent meds; 
background 
clinical 
information; ADR 
characteristics 

Naranjo 
criterion 

Definite; 
probable; 
possible; 
unlikely 

The new algorithm 
is short and easy to 
use with validity 
and reliability in the 
NICU population 
which is 
significantly better 
than the Naranjo 
algorithm. Validity 
measured by the 
weighted kappa 
statistic was 0.76% 
(95% CI 0.67 to 
0.85) for the new 
algorithm and 0.31 
(95% CI 0.20 to 
0.41) for the 
Naranjo algorithm; 
p<0.001. 

Gerber 
Foundatio
n 

Algorithm not 
specific to 
drug allergy 
but includes 
all ADRs. 

Gallagher RM, 
Kirkham JJ, 
Mason JR, Bird 
KA, 
Williamson PR, 

Modificati
on of the 
Naranjo 
algorithm 

40 
children 
with 
suspecte
d ADRs 

7 investigators 
assessed the 40 
cases using the 
Naranjo scale and 
discrepancies 

Time sequence; 
previous 
exposure / drug 
information; 
alternative 

N/A Unlikely; 
probably; 
possible, 
definite 

The Liverpool ADR 
CAT, using 40 cases 
from an 
observational 
study, showed 

Commissio
ned by the 
National 
Institute 
for Health 

Easy to 
administer 
and possible 
to use in 
General 
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Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

Nunn AJ et al. 
Development 
and inter-rater 
reliability of 
the Liverpool 
adverse drug 
reaction 
causality 
assessment 
tool. PloS One. 
2011; 
6(12):e280963
8 

causing 
hospital 
admissio
n  

were investigated 
and criteria 
modified if 
deemed 
necessary 

aetiology; 
dechallenge; 
rechallenge; lab 
results; 
concomitant 
drugs; ADR 
characteristics 

causality categories 
of 1 unlikely, 62 

possible, 92 
probable and 125 
definite (1, 62, 92, 
125) and 
ΨƳƻŘŜǊŀǘŜΩ Lww 
(kappa 0.48), 
compared to 
Naranjo (0, 100, 
172, 8) 

ǿƛǘƘ ΨƳƻŘŜǊŀǘŜΩ Lww 
(kappa 0.45). In a 
further 40 cases, 
the Liverpool tool 
(0, 66, 81, 133) 
ǎƘƻǿŜŘ ΨƎƻƻŘΩ Lww 
(kappa 0.6) while 

Naranjo (1, 90, 185, 
4) remained 
ΨƳƻŘŜǊŀǘŜΩΦ 

Research 
(NIHR) 
under its 
Programm
e Grants 
for Applied 

Research 
scheme 

practice. 

Gonzalez J, 
Guerra F, 
Moreno C, 
Miguel R, Daza 
JC, Sanchez 
Guijo P. 
Assessment of 
a self-
designed 

Design of a 
specific 
protocol 
based on 
clinical, 
causal and 
laboratory 
criteria for 
confirming 

150 
patients 
with 
suspecte
d 
adverse 
reactions 
to beta-
lactam 

A protocol based 
on clinical, 
antigen 
involvement and 
laboratory criteria 
with assigned 
scores was 
applied to each 
patient. Patients 

Challenge; lab 
results; ADR 
characteristics ς 
immediate signs 
and symptoms 

N/A Certain; 
dubious; 
negative  

Patients in the 
ΨŘǳōƛƻǳǎ ŎŀǘŜƎƻǊȅΩ 
with algorithm 
scores of 4ς8 had 
further skin testing 
or oral provocation. 
Of 150 patients 
who were analysed 
beta-lactam allergy 

Not stated Clinical lab 
test used: 
RAST 
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Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

protocol on 
patients with 
adverse 
reactions to 
beta-lactam 
antibiotics. 
Allergologia Et 
Immunopathol
ogia. 1992; 
20(5):184-
18942 

or 
excluding 
suspicions 
of adverse 
reactions 
to beta-
lactam 
antibiotics 

antibiotic
s 

were then 
classified into 3 
groups according 
to their scores 

was ruled out in 94 
patients. 

Kane-Gill SL, 
Forsberg EA, 
Verrico MM, 
Handler SM. 
Comparison of 
three 
pharmacovigil
ance 
algorithms in 
the ICU 
setting: a 
retrospective 
and 
prospective 
evaluation of 
ADRs. Drug 
Safety. 2012; 
35(8):645-
65353 

Compariso
n between 
Kramer, 
Naranjo 
and Jones 
algorithms. 

Phase 1: 
retrospec
tive 
evaluatio
n after 
patient 
discharge
d from 
ICU/hosp
ital of a 
random 
sample 
of 261 
medicati
on 
antidote 
administr
ations. 

Phase 2: 

Kramer (ASS) uses 
specific rules for 
operational 
assessment of 
ADRs and 
originally 
contained 56 
questions. These 
questions were 
later simplified 
and condensed.  

The Naranjo (APS) 
criteria is a 10 
item 
questionnaire 
that categorises 
the probability of 
an ADR. 

The Jones 

ASS: 6 criteria 
including 
previous 
experience with 
drug, alternative 
aetiology, drug 
levels and 
evidence of 
overdose, timing 
of events, 
dechallenge and 
rechallenge.  

 

APS: pattern 
of response, 
temporal 
sequence, 
dechallenge, 
rechallenge, 
alternative 
causes, 
placebo 
response, 
drug levels, 
dose, 
previous 
experience 
with the 
drug. 

Jones criteria 
includes 
previous 

See previous 
column. 
Levels of 
certainty 
compared 
including: 
highly 
probable, 
probable, 
possible, 
remote 
doubtful 
unlikely. 

Phase 1 only: 
Naranjo criteria 
resulted in 
significantly more 
probable 
assessments than 
the Jones algorithm 
(p=0.009). 

The level of 
agreement 
between algorithms 
have kappa values 
all >0.7 between 
individual 
instruments with 
the Naranjo criteria 
versus Kramer 
algorithm having 
the highest kappa 

 This study 
demonstrates 
that 
agreement 
between 
algorithms is 
at least 
moderate for 
ADRs in the 
ICU. Since 
possible or 
greater 
likelihood 
rankings by 
causality 
instruments 
are typically 
the criteria of 
an ADR, then 
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Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

relates to 
adverse 
drug 
reactions 
only 
using 
laborator
y signals. 

algorithm 
contains 5 
questions and is 
constructed so as 
not to allow 
continuation to 
the next question 
without a positive 
response to the 
prior question. 

experience 
with drug, 
drug level, 
rechallenge, 
response 
pattern. 

score, which is 
considered 
excellent 
agreement. The 
level of certainty 
for each signal 
assessment was 
identical for 87.7% 
(229/261). 86.6% 
(226/261) and 
93.1% (243/261) for 
Kramer versus 
Jones, Jones versus 
Naranjo and 
Naranjo versus 
Kramer 
respectively.  

retro-
spectively it 
may be 
acceptable to 
use any of the 
3 causality 
algorithms.  

Michel DJ, 
Knodel LC. 
Comparison of 
three 
algorithms 
used to 
evaluate 
adverse drug 
reactions. 
American 
Journal of 
Hospital 
Pharmacy. 

Compar-
ison of 
Kramer, 
Jones, 
Naranjo 

Pharmac
y 
students 
used the 
3 
algorith
ms to 
evaluate 
28 ADRs.  

Kramer (ASS) uses 
specific rules for 
operational 
assessment of 
ADRs and 
originally 
contained 56 
questions. These 
questions were 
later simplified 
and condensed.  

The Naranjo (APS) 
criteria is a 10 

ASS: 6 criteria 
including 
previous 
experience with 
drug, alternative 
aetiology, drug 
levels and 
evidence of 
overdose, timing 
of events, 
dechallenge and 
rechallenge. 

 

APS: pattern 
of response, 
temporal 
sequence, 
dechallenge, 
rechallenge, 
alternative 
causes, 
placebo 
response, 
drug levels, 
dose, 
previous 

See previous 
column. 
Levels of 
certainty 
compared 
including: 
A=definite or 
probable; 
B=probable; 
C=possible 
and 
D=unlikely, 
doubtful or 

Agreement 
between Kramer 
and Naranjo was 
67% with 
kappa=0.43; 
Kramer versus 
Jones was 67% 
agreement with 
k=0.48; Naranjo 
versus Jones was 
64% agreement 
with k=0.28. 

Not stated Overall, the 
agreement we 
observed in 
this study is 
better than 
would be 
expected if 2 
raters had 
compared the 
same ADRs 
without using 
an algorithm. 
This study also 
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6 

Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

1986; 
43(7):1709-
171473 

item 
questionnaire 
that categorises 
the probability of 
an ADR. 

The Jones 
algorithm 
contains 5 
questions and is 
constructed so as 
not to allow 
continuation to 
the next question 
without a positive 
response to the 
prior question. 

experience 
with the 
drug. 

Jones criteria 
includes 
previous 
experience 
with drug, 
drug level, 
rechallenge, 
response 
pattern. 

remote. supports 
Busto et al 
with k=0.82 
when Kramer 
and Naranjo 
were 
compared. As 
Naranjo is less 
time 
consuming 
and is simpler 
to use it is 
recommended 
by these 
authors. More 
data is needed 
to support use 
of Jones. 

 Pere JC, 
Begaud B, 
Haramburu F, 
Albin H. 
Computerized 
comparison of 
six adverse 
drug reaction 
assessment 
procedures. 
Clinical 
Pharmacology 

Compariso
n of 6 
algorithms 
for 
concordan
ce. An 
analysis of 
disagreem
ent was 
also done. 

1134 
cases  

6 algorithms not 
specifically 
described 

Overall 
percentage of 
agreement 
between pairs of 
methods using 7 
criteria: 
timing;dechalleng
e;rechallenge;alte
rnative aetiology; 
lab test; event 
pattern; known 
ADR 

See previous 
column 

A 4-class 
scale was 
used as in 
the majority 
of these 
methods, 
rated from 1 
(weak) to 4 
(strong 
causal 
relationship)
. For the 5 

The rate of 
agreement 
between any 2 
methods fluctuates 
between 26% 
(Naranjo versus 
Emanueli) and 60% 
(the method of 
Begaud versus 
Emanueli) or 65% 
(Kramer versus 
Naranjo). 

Grants 
from the 
Counseil 
Scientif-
ique de 
ƭΩ¦ƴƛǾŜǊǎƛǘ 

e de 
Bordeaux 

Bayesian 
systems 
recommended 
to address 
discrepancies 
in weighting 
criteria.  
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Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

and 
Therapeutics. 
1986; 
40(4):451-
46183 

degree 
scales 
methods 
scores 0 and 
1 were 
pooled. 

Concordance 
between methods 
is better than with 
chance but never 
more than 
moderately (0.40 
<kappa<0.60). 
Kramer versus 
Naranjo (k=0.51). 
The methods of 
Kramer and 
Naranjo present 
only 1 category of 
rank disagreement 
and have a higher 
rate of agreement 
(65%) and the best 
concordance 
(kappa=0.51). The 
weightings of 
criteria were 
evaluated in terms 
of sensitivity, 
specificity and 
predictive values. 
Criteria are neither 
sensitive 
(0.41<Sens<0.70) 
nor specific 
(0.18<Spec<0.63) 
and have poor 



 

 

C
lin

ic
a

l ev
id

e
n

c
e
 ta

b
le

s
 

D
ru

g
 a

lle
rg

y 

N
a

tio
n
a

l C
lin

ic
a

l G
u
id

e
lin

e
 C

e
n
tre

, 2
0

1
4

 
7

8 

Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

predictive values. 

Son YM, Lee 
JR, Roh JY. 
Causality 
assessment of 
cutaneous 
adverse drug 
reactions. 
Annals of 
Dermatology. 
2011; 
23(4):432-
438102 

Compariso
n of the 
Naranjo 
algorithm 
and a 
Korean 
algorithm 
to evaluate 
the causal 
association 
between 
drugs and 
cutaneous 
ADRs. 

141 
patients 
with 
cutaneou
s ADRs 

The Naranjo 
algorithm consists 
of 10 questions 
which are scored 
in 4 categories; 
the Korean 
algorithm consists 
of 8 questions 
with scores in 5 
categories 

Time sequence; 
previous 
exposure / drug 
information; 
alternative 
aetiology; drug 
level / overdose; 
dechallenge; 
rechallenge; lab 
results; 
concomitant 
drugs; 
background epi; 
ADR 
characteristics 

Previous 
exposure / 
drug 
information; 
alternative 
aetiology; 
challenge; 
rechallenge; 
response 
pattern to 
drug; lab 
results 

Naranjo: 
definitely; 
probable; 
possible; and 
doubtful. 

The Korean 
algorithm: 
certain; 
probable/lik
ely; possible; 
unlikely; and 
contradictor
y. 

The 2 algorithms 
were significantly 
correlated to one 
another and thus 
reliable assessment 
methods to 
determine 
cutaneous ADRs: 

Pearsons 
correlation 
coefficient of 0.682 
(p=0.0) and the 
measurement of 
inter-rater 
reliability by ICC 
ǿŀǎ лΦст όлΦрт Ғ 
0.75) which 
ascertains a 
significant 
correlation of the 
measured 
quantitative values 
of the 2 
assessments. 

Not stated The authors 
conclude that 
the Korean 
algorithm can 
be used more 
properly in 
ascertain risk 
factors earlier 
and reflecting 
prognosis than 
Naranjo. The 
Korean 
algorithm 
added 
proportional 
dos 
dependent 
responses, 
event 
abatement 
and clinical 
appearance on 
drug removal 
to Naranjo 
algorithm. 

Theophile H, 
Andre M, 
Miremont-
Salame G, 

Compariso
n of an 
updated 
probabilisti

59 
random 
drug 
event 

Logistic 
probabilistic 
method in which 
7 criteria are 

Time to onset, 
dechallenge, 
rechallenge, 
search for other 

See Naranjo 
and Liverpool 
algorithms 

Probability 
between 0 
and 1. 
Naranjo: 

The probability 
method gave 
results closer to the 
consensual expert 

It is stated 
that no 
sources of 
funding 

Since the 
expert 
consensus was 
expressed as a 
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9 

Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

Arimone Y, 
Begaud B. 
Comparison of 
three methods 
(an updated 
logistic 
probabilistic 
method, the 
naranjo and 
liverpool 
algorithms) for 
the evaluation 
of routine 
pharmacovigil
ance case 
reports using 
consensual 
expert 
judgement as 
reference. 
Drug Safety. 
2013; 
36(10):1033-
1044105 

c method 
with the 
Liverpool, 
Naranjo 
algorithms 
with a 
consensual 
expert 
judgement 
reference 
standard 

pairs 
sampled 
from 
spontane
ous 
reports 
to the 
French 
pharmac
ovigilanc
e system 

assessed and the 
answers weighted 
according weights 
obtained by a 
multilinear 
regression model. 

aetiology, risk 
factors for drug 
reaction (drug-
disease or drug-
drug interaction), 
reaction at site of 
application or 
validated 
laboratory test 
clearly in favour 
of the drug 
responsible, and 
previous reports 
or publication of 
similar drug-
event 
associations  

definitely; 
probable; 
possible; and 
doubtful. 

Liverpool: 
definitely; 
probable; 
possible; and 
unlikely. 

 

judgment than 
either the Naranjo 
or the Liverpool 
algorithms. 

were used 
to assist in 
the 
preparatio
n of the 
manuscript 

probability 
score rather 
than a 
categorical 
label it was 
therefore 
likely that the 
statistical 
method would 
be closer to 
this score. Due 
to the scoring 
procedure it is 
unlikely to be 
used in 
general 
practice unless 
a 
computerised 
version is 
introduced. 

Trewin VF. The 
design of an 
algorithm for 
pharmacists to 
evaluate ADRs 
in the elderly. 

Developm
ent of an 
algorithm 
for the 
evaluation 
of 

N/A Utilising data 
from the 
Pharmacheck 
System and 
consists of 6 axes. 
For each axis a 

Alternative 
aetiology; 
dechallenge; lab 
results; 
background epi; 
ADR 

N/A Probable if 
total score 
җрΤ ǇƻǎǎƛōƭŜ 
if total score 
is <5. 

The number and 
types of adverse 
drug reactions 
identified in 500 
admissions to a 
department for 

Not stated  
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0 

Reference Study type 

Number 
of 
patients 

Type of algorithm 
and how derived/ 
type of allergy 
information 
about assessors 

Criteria used in 
the algorithm 

Criteria of 
comparison 
algorithm (if 
applicable 

Causality 
categories 
used in 
included 
algorithms Findings 

Source of 
funding Comments 

Journal of 
Clinical 
Pharmacy and 
Therapeutics. 
1991; 
16(1):45-53106 

suspected 
adverse 
drug 
reactions 
in the 
elderly. 

scoring system is 
assigned with 
higher confidence 
in the data 
reflected by 
higher numerical 
values. 

characteristics / 
mechanism. 

care of the elderly: 
35 reactions in 32 
classes of drugs.  

H.2 Measuring serum tryptase after suspected anaphylaxis 

Bibliograp
hic 
reference 

Study type 
and 
objective 

Numb
er of 
patien
ts 

Prevale
nce 

Patient 
characteris
tics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive & 
negative 
predictive 
value Timing 

Source of 
funding 

Additional 
comments 

Malinovsky 
et al 
(2008)67 

Cross-
sectional 
(prospectiv
e) 
 
Aim to 
evaluate 
incidence 
of 
hypersensit
ivity 
reactions 
during 
anaesthesia 
by using 
histamine 

31 71% Patients 
with 
suspected 
hypersensit
ivity 
reaction to 
anaesthetic
s (29 
general, 2 
regional) at 
University 
Hospital 
Nantes 
from May 
2001 to 
April 2003 

Tryptase 
measurem
ents from 
radioimmu
noassays 
(RIA, 
Immunote
ch, 
Beckman-
Coulter, 
Marseille) 
30 
minutes 
when not 
life 
threatenin

Hypersensiti
vity reaction 
diagnosed 
based on 
clinical 
history, 
mediator 
concentratio
n in blood 
and skin 
tests (both 
prick and 
intradermal 
tests 
performed 4 
weeks later)  

(confidence 
intervals 
calculated 
by analyst)  

With 12 
microgram/
litre 
threshold: 
sens: 63.6% 
(95% CI 
40.7 to 
82.8%) 
spec: 100% 
(when 
calculated 
by analyst 

(confidence 
intervals 
calculated by 
analyst)  

With 12 
microgram/li
tre 
threshold: 
PPV: 100% 
NPV: 53% 
(when 
calculated by 
analyst these 
values were  
PPV: 93.3% 
[95% CI 68.1 

Of the 
ratio 
between 
T0 to 
T24h: 
sensitivity
: 63% 
specificity
: 83% 
PPV: 92% 
NPV: 42% 

Not 
reported 

Unclear if the 
definition of 
hypersensitivity 
reaction in the 
study was 
anaphylaxis. 
Patients with 
just urticaria or 
angioedema 
alone were 
included and 
these patients 
are not likely to 
be considered 
to have 
anaphylaxis. 
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1 

Bibliograp
hic 
reference 

Study type 
and 
objective 

Numb
er of 
patien
ts 

Prevale
nce 

Patient 
characteris
tics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive & 
negative 
predictive 
value Timing 

Source of 
funding 

Additional 
comments 

and 
tryptase 
measureme
nts and 
allergologic
al 
investigatio
ns to 
investigate 
suspected 
or 
unexplaine
d reactions 

(hypersensi
tivity 
reaction 
determined 
if 
presented 
with 
cutaneous 
symptoms 
(urticaria or 
angioedem
a) isolated 
or in 
association 
with other 
clinical 
symptoms 
like 
bronchospa
sm, 
hypotensio
n, or 
cardiovascu
lar collapse 
or if 
circulatory 
inefficacy 
in close 
relation 
with 
anaesthetic 
drug 

g and 
between 
30 and 60 
minutes 
when life 
threatenin
g 
 
Serum 
levels 
>11 nmol/l
itre were 
considered 
positive; 
thresholds 
of both 12 
and 25 
microgram
/litre were 
tested 

specificity 
was 88.9% 
with 95% CI 
51.8 to 
99.7%) 
 
With 25 
microgram/
litre 
threshold: 
sens: 40.9% 
(95% CI 
20.7 to 
63.6%) 
spec: 100% 
(95% CI 
66.4 to 
100%) 

to 99.8%] 
NPV: 50% 
[95% CI 24.7 
to 75.3%] 

With 25 
microgram/li
tre 
threshold: 
PPV: 100% 
(95% CI 66.4 
to 100%) 
NPV: 41% 
(95% CI 20.7 
to 63.6%) 

 

8 patients 
excluded from 
analysis because 
they did not 
undergo skin 
prick tests. 
 
Tryptase (and 
histamine) tests 
formed part of 
the reference 
standard 
leading to 
possible 
incorporation 
bias (which 
could lead to 
inflated 
agreement 
between index 
and reference 
tests and an 
inflated 
measure of 
diagnostic 
accuracy). 
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2 

Bibliograp
hic 
reference 

Study type 
and 
objective 

Numb
er of 
patien
ts 

Prevale
nce 

Patient 
characteris
tics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive & 
negative 
predictive 
value Timing 

Source of 
funding 

Additional 
comments 

injection in 
absence of 
other 
explanation 
 
Patients 
with IgE-
mediated 
hypersensit
ivity 
reactions:  
Median 
age: 43 
years 
(range: 8ς
80) 
M: 10/22 
(45%), F 
12/22 
(55%) 
 
Patients 
without 
IgE-
mediated 
hypersensit
ivity 
reactions:  
Median 
age: 45 
years 
(range: 19ς
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Bibliograp
hic 
reference 

Study type 
and 
objective 

Numb
er of 
patien
ts 

Prevale
nce 

Patient 
characteris
tics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive & 
negative 
predictive 
value Timing 

Source of 
funding 

Additional 
comments 

78); 
M: 5/9 
(56%), F: 
4/9 (44%) 

Mertes et 
al (2003)72 

Cross-
sectional 
(retrospecti
ve) 
 
Aim to 
survey of 
allergic and 
non-
immunity-
mediated 
reaction 
during 
anaesthesia
, 
description 
of clinical 
characterist
ics, and 
identificati
on of 
possible 
factors and 
responsible 
drugs 

789 
with 
advers
e 
reactio
n 
during 
anaest
hesia 
in 
France 
betwe
en Jan 
1999 
and 
Decem
ber 
2000 

68% (of 
the 259 
tested 
for 
tryptase
) 

Of the 518 
diagnosed 
with 
anaphylaxis
, 70% were 
female and 
in those 
15.5% had 
atopy, 
10.7% 
asthma, 
18.1% drug 
intolerance
. 

Of the 271 
with 
anaphylact
oid 
reaction, 
66% were 
female, 
12.7% had 
atopy, 9.8% 
had asthma 
and 19.8% 
drug 
intolerance

UniCAP 
Tryptase 
 
(serum 
samples 
taken and 
test 
performed 
ΨŘǳǊƛƴƎ 
adverse 
ǊŜŀŎǘƛƻƴΩ 
in 259 
patients 
only)  

Serum 
ƭŜǾŜƭǎ җ25 
microgram
/litre were 
considered 
positive 

 

Anaphylaxis 
(immune-
mediated 
reaction) 
diagnosed 
with clinical 
history, skin 
tests (prick 
and 
intradermal), 
or IgE assay 
results  

(confidence 
intervals 
calculated 
by analyst)  

With 25 
microgram/
litre 
threshold: 
sens: 64% 
(95% CI 
56.4 to 
71.1%) 
spec: 89.3% 
(95% CI 
80.6 to 
95.0%)  

(confidence 
intervals 
calculated by 
analyst)  

With 25 
microgram/li
tre 
threshold: 
PPV: 92.6% 
(95% CI 86.3 
to 96.5%) 
NPV: 54.3% 
(95% CI 45.7 
to 62.8%) 

Not 
reported 

From 
institutiona
l or 
departmen
tal sources 
(not 
specified) 

Retrospective 
nature of study 
may preclude 
ability to blind 
assessors to 
results of index 
test when 
performing 
reference 
standard. Also, 
timing of 
reference 
standard was 
not clear. 

Serum samples 
ǘŀƪŜƴ ΨŘǳǊƛƴƎ 
ǊŜŀŎǘƛƻƴΩ ōǳǘ 
exact timing 
after onset of 
symptoms not 
clear. The timing 
of the test could 
have an impact 
on its sensitivity. 
 
Authors include 
only 32.8% 
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Bibliograp
hic 
reference 

Study type 
and 
objective 

Numb
er of 
patien
ts 

Prevale
nce 

Patient 
characteris
tics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive & 
negative 
predictive 
value Timing 

Source of 
funding 

Additional 
comments 

. There was 
no 
difference 
in atopy, 
asthma and 
drug 
intolerance 
except in 
anaphylaxis 
group 
Age not 
reported. 

(259/789) of 
patients in 
whom tryptase 
concentrations 
were 
determined at 
the time of the 
reaction. Details 
of other 
patients and 
reasons why 
tryptase tests 
were not 
performed at 
the time of 
reaction not 
reported; this 
may lead to 
selection bias. 

The accuracy of 
histamine was 
also reported. 

Harboe et 
al, 200545 

Cohort 
study 

Aim to 
describe a 
patient 
population 
that 
developed 
peri-

83 A 
significa
nt acute 
(2 hour) 
increase 
of 
serum 
tryptase 
accomp

Male: 
Female and 
Mean Age 

Female to 
male ratio 
was 3:1. 
Mean age 
was 38.2 
years. 

Index test 

Serum 
tryptase 
was 
measured 
using the 
Pharmacia 
UniCAP 
FEIA 

Skin prick 
tests 
performed in 
duplicate. 

Data not 
available 

Data not 
available 

Researche
rs 
attempte
d to 
obtain 
serum 
samples 
at 3 time 
points: 

Not stated A significant 
acute (2 hour) 
increase of 
serum tryptase 
accompanied 40 
(48.2%) of the 
anaphylactic 
reactions. In 25 
cases (30.1%) no 
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Bibliograp
hic 
reference 

Study type 
and 
objective 

Numb
er of 
patien
ts 

Prevale
nce 

Patient 
characteris
tics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive & 
negative 
predictive 
value Timing 

Source of 
funding 

Additional 
comments 

anaesthetic 
anaphylaxis 
in the years 
1996ς2001 
and to 
evaluate 
the 
standardise
d protocol 
used for 
allergy 
follow-up 
examinatio
n at 1 
allergy 
outpatient 
clinic in 
Western 
Norway. 

anied 40 
(48.2%) 
of the 
anaphyl
actic 
reaction
s. In 25 
cases 
(30.1%), 
no 
increase 
was 
detecte
d, but 
for 15 of 
these, 
the time 
interval 
betwee
n 
reaction 
and 
blood 
samplin
g was 
not 
specifie
d. From 
18 
(21.7%) 
of the 
events, 

 system 
(Pharmaci
a 
Diagnostic
s) Levels 
were 
considered 
increased 
if the 2 
hour 
serum 
concentrat
ion was 
above 24 
microgram
s/litre or 3 
times that 
of the 
backgroun
d 
concentrat
ion. 

 

Skin prick 
tests 
performed 
in 
duplicate. 

before, 
within 2 
hours 
after and 
on the 
day after 
the 
reaction. 

increase was 
detected but for 
15 of these the 
time interval 
between 
reaction and 
blood sampling 
was not 
specified. From 
18 (21.7%) of 
the events, 2 
hour serum 
samples were 
not obtained. 
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Bibliograp
hic 
reference 

Study type 
and 
objective 

Numb
er of 
patien
ts 

Prevale
nce 

Patient 
characteris
tics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive & 
negative 
predictive 
value Timing 

Source of 
funding 

Additional 
comments 

2 hour 
serum 
samples 
were 
not 
obtaine
d. 

Sala-Cunill 
et al, 
201390 

Prospective 
cohort 

Aim was to 
determine 
sequential 
serum 
tryptase 
concentrati
on in 
patients 
with 
anaphylaxis
, both 
during the 
acute 
episode 
and at 
baseline, 
and to 
evaluate its 
usefulness 
in the 
diagnosis of 
anaphylaxis 

102 
patien
ts with 
a 
confir
med 
clinical 
diagno
sis of 
anaph
ylaxis 
by 
allergis
t and 
serum 
tryptas
e 
drawn 
during 
anaph
ylaxis. 

63/102 
(61.8%) 
showed 
elevated 
tryptase  

Sex: male 
39/102; 
female 
63/102. 

 

Age:  

18ς65 
years: 
83/102; 
>65 years: 
19/102. 

Etiology of 
anaphylaxis
: 

Drug 
51/100 
(50%) 

Serum 
tryptase 
using 
UniCAP-
Tryptase 
fluoroimm
unoassay 
(Phadia, 
now 
Thermo 
Fisher 
Scientific, 
Uppsala, 
Sweden) 

Serum 
tryptase 
concentrat
ion >11.4 
microgram
/litre 
considered 
high 

Clinical 
anaphylaxis 

Overall 
sensitivity 
only when 
due to 
drug: 33/51 
(65%). 

Data not 
available 

Following 
onset of 
symptom
s time 
point 
were: T1, 
1ς2 
hours; T2 
4ς6 hours 
and T3, 
12ς24 
hours. 

Spanish 
Ministerio 
de Ciencia 
e 
Innovacion, 
Instituto de 
Salud 
Carlos III, 
Fondo de 
Investigacio
n Sanitaria 
and the 
Centro de 
Investigacio
n 
Biomedica 
en Rd de 
Enfermeda
des 
Hepaticas y 
Digestivas. 
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Bibliograp
hic 
reference 

Study type 
and 
objective 

Numb
er of 
patien
ts 

Prevale
nce 

Patient 
characteris
tics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive & 
negative 
predictive 
value Timing 

Source of 
funding 

Additional 
comments 

and as a 
marker 
related to 
the clinical 
severity of 
the 
reaction. 

Abbreviations: CI: confidence interval; IgE: immunoglobulin E; MCT: mast cell tryptase; NPV: negative predictive value; PPV: positive predictive value; RIA: 
radioimmunoassay; sens: sensitivity; spec: specificity; SD: standard deviation; t1/2, half-life 

H.3 Measuring serum specific IgE 

H.3.1 Beta-lactam antibiotics 

Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

Blanca M, 
Mayorga 
C, Torres 
MJ, Reche 
M, Moya 
MC, 
Rodriguez 
JL et al. 
Clinical 
evaluation 
of 
Pharmacia 
CAP 

Study type: 
Caseςcontrol 

 

Data source: 
Patients 
attending at 
the clinical 
outpatient 
department 
before the skin 
test procedure 

 

Setting: Clinical 

n=74 drug allergy 
patients in 3 
groups: Group 1 
comprised 19 
subjects with an 
immediate 
reaction to benzyl 
penicillin (BP) or 
amoxicillin (AX) 
and were skin test 
positive to 
amoxicillin or 
benzylpenicilloyl 

Male: Female 
and Mean Age 

Group 1: 6 
women (32%) 
and 13 men 
(68%). Mean 
age 47.5 years. 

Group 2: 17 
women (59%) 
and 12 (41%) 
men. Mean age 
35.1 years. 
Group 3: 14 

Index test 

Pharmacia CAP System RAST FEIA 
amoxicilloyl c6 and 
benzylpenicilloyl c1. Serum specific 
IgE has a range of 0.35ς100 
kUA/litre with a cut-off value of 
>0.35 kUA/litre for a positive test 
and <0.35 kUA/litre for a negative 
test. 

 

Reference standard 

Skin prick tests; intradermal tests in 
all subjects. Controlled challenge in 

TP 

FP 

FN 

TN  

 

Sensitivity and 
specificity 

Results for 
Groups 1ς3 by 
hapten 
benzylpenicilloyl 
(BPO) and 
amoxicilloyl 
(AXO) 

TP BPO: 24 

FP BPO: 1 

FN BPO: 50 

TN BPO: 54  

Sensitivity BPO: 
32% 

Source of 
funding: 
Pharmacia & 
Upjohn CAP 

 

 

Limitations 
using QUADAS 
2: 

Patient 
selection: None 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

System 
RAST FEIA 
amoxicilloy
l and 
benzylpeni
cilloyl in 
patients 
with 
penicillin 
allergy. 

Allergy. 
2001; 
56(9):862-
87014 

outpatient 
department 

 

Country: 
Spain/Italy 

 

Recruitment: 
Patients were 
considered 
based on skin 
test reactivity 
to penicillin 

(BPO) 
independently of 
positivity to 
ampicillin (AMP) 
and minor 
determinant 
mixture (MDM). 
Group 2 
comprised 29 
subjects with an 
immediate 
reaction to an AX 
derivative, were 
skin test positive 
to AX 
determinants and 
negative to BPO 
and had good 
tolerance to BP; 
Group 3 
comprised 26 
subjects with an 
immediate 
reaction to 
penicillin or AX 
who were skin test 
negative to all 
penicillin 
derivatives used in 
the study.  

2 control groups 
of 55 patients 

women (53.8%) 
and 12 men 
(46.2%). Mean 
age 43.8 years. 
Group 4: 22 
(88%) women 
and 3 (12%) 
men. Mean age 
40.0 years. 
Group 5: 18 
(60%) women 
and 12 (40%) 
men. Mean age 
39.7 years. 

 

Mean interval 
between the 
occurrence of 
the reaction and 
sera collection 
for IgE: 

Group 1: 136 
(±44) days; 

Group 2: 160 
(±41) days;  

Group 3: 440 
(±214) days; 

Group 4: Not 
stated 

Group 5: Not 
stated 

those who were skin test negative 
and in whom only 1 episode of 
clinical symptoms has occurred. 

Specificity BPO: 
98% 

 

TP AXO: 32 

FP AXO: 1 

FN AXO: 42 

TN AXO: 54 

Sensitivity AXO: 
43% 

Specificity AXO: 
98% 

 

TP BPO+AXO: 37 

FP BPO+AXO: 2 

FN BPO+AXO: 
37 

TN BPO+AXO: 
53 

Index test:  

Blinding of 
assessors to 
reference test 
not described. 

 

Reference 
standard: None 

 

Flow and 
Timing:  

Time between 
event and test 
varied between 
groups with the 
time between 
event and test 
twice as long 
for Group 3. 
Statistical 
analysis with 
the Levene test 
showed that 
the differences 
were not 
statistically 
significant and 
thus it was 
assumed that 
the longer 
timing in Group 
3 between 

Sensitivity 
BPO+AXO: 50% 

Specificity 
BPO+AXO: 96% 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

were included: 

Group 4 
comprised 25 
patients with a 
clinically 
documented non-
IgE mediated 
reaction to 
penicillin. Subjects 
who developed 
maculopapular or 
exanthemic 
reactions with an 
interval greater 
than 6 hours and 
usually within 24ς
48 hours after 
taking the drug 
were included in 
this group. 
Immediate skin 
tests to BPO, AX 
AMP and MDM 
had to be 
negative; 

Group 5 
comprised 30 
subjects with no 
history of allergic 
reaction to beta-
lactams, a 
negative skin test 

event and test 
was acceptable. 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

to BPO, MDM, Ax 
and AMP and 
good tolerance to 
BP and AX. 

 

Inclusion criteria: 

Subjects who 
developed an 
immediate 
reaction after the 
administration of 
a penicillin 
derivative 
including 
anaphylaxis and 
urticarial.  

Exclusion criteria: 

Not described. 

 

Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

Fontaine C, 
Mayorga C, 
Bousquet 
PJ, Arnoux 
B, Torres 
MJ, Blanca 
M et al. 
Relevance 

Study type: 
Cohort 

 

Data source: 
Drug Allergy 
and Hyper-
sensitivity 
Database at 

n=45 drug allergy 
patients in 3 
groups: Group 1 

Patients with 
negative skin tests 
and positive oral 
provocation. 
Group 2 Patients 

Female: Male 
and Mean Age 

Women (66.7%) 

And Male 
(33.3%). The 
mean age was 
38.5 years with 
a range of 7ς67. 

Index test 

Pharmacia CAP System FEIA serum 
specific IgE has a range of 0.35ς100 
kUA/litre with a cut-off value of 
>0.35 kUA/litre for a positive test 
and <0.35 kUA/litre for a negative 
test. The beta-lactam c1 (penicilloyl 
G), c6 (amoxicillin), c5 (ampicillin) 

TP 

FP 

FN 

TN  

 

Sensitivity and 
specificity 

Whole 
population CAP 
FEIA: 

Sensitivity: 16.7 

Specificity 93.3 

PPV 45.5 

NPV 77.1 

Source of 
funding: Not 
stated 

 

 

Limitations 
using QUADAS 
2: 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

of the 
determinat
ion of 
serum-
specific IgE 
antibodies 
in the 
diagnosis 
of 
immediate 
beta-
lactam 
allergy. 
Allergy. 
2007; 
62(1):47-
5235 

University 
Hospital of 
Montpellier, 
Montpellier, 
France 

 

Setting: Drug 
Allergy Clinic, 
University 
Hospital of 
Montpellier, 
Montpellier, 
France 

 

Country: France 

 

Recruitment: 
Subjects who 
developed an 
immediate 
reaction after 
the 
administratin of 
a beta-lactam 
derivative, 
manifesting 
<6 hours after 
the drug intake. 

with positive skin 
tests Group 3 
Control patients 
with negative skin 
tests and good 
tolerance. 

Each group was 
composed of 7 
urticarial, 4 
anaphylaxis and 4 
anaphylactic 
shock. 

Inclusion criteria: 

Subjects who 
developed a 
reaction to a beta-
lactam <6 hours 
after drug intake 
and exhibited 
either urticaria 
alone or 
anaphylaxis 
without shock 
(urticarial and 
another non-
cutaneous 
symptom) or 
anaphylaxis with 
shock. 

Exclusion criteria: 

Not described. 

No significant 
differences 
existed between 
the groups in 
terms of sex, 
atopy, time 
separating the 
clinical 
manifestations 
and allergy 
explorations. 

and c7 (cefaclor) covalently coupled 
to ImmunoCap interact with the 
specific IgE in the serum samples 
tested. 

 

RAST testing by Research Unit for 
Allergic Diseases, Carlos Haya 
Hospital, Malaga, Spain. 

 

Reference standard: 

Skin tests with different beta-
lactams and drug provocation tests. 

 

RAST: 

Sensitivity: 50.0 

Specificity 73.3 

PPV 38.5 

NPV 81.5 

Patient 
selection: Not 
randomised or 
consecutive 

 

Index test:  

Blinding of 
assessors to 
reference test 
not described. 

 

Reference 
standard: None 

 

Flow and 
Timing:  

Time between 
event and test 
not significantly 
different 
between 
groups. 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

Holm A, 
Mosbech 
H. 
Challenge 
test results 
in patients 
with 
suspected 
penicillin 
allergy, but 
no specific 
iGE. 
Allergy. 
2011; 
3(2):118-
122 48 

Study type: 
Cohort 

 

Data source: 
Patients with 
clinical reaction 
to penicillin and 
negative IgE 
were offered a 
challenge with 
penicillin V, 
penicillin G or 
both 

 

Setting: Danish 
drug allergy 
clinic 

Country: 
Denmark 

 

Recruitment: 
Patients were 
considered 
based clinical 
signs and 
symptoms and 
negative IgE. 
Median time 
between 
original 

n=580 patients 
who had a drug 
challenge and 14 
patients with a 
positive reaction. 
280 patients had 
an original 
reaction within the 
previous 15 years; 
275 patients had 
an original 
reaction that 
occurred more 
than 15 years 
earlier. 

Inclusion criteria: 

Subjects who had 
a history of an 
allergic reaction to 
penicillin (skin rash 
or angioedema) 
and a negative 
specific IgE in 
serum.  

Exclusion criteria: 

Not described. 

Male: Female 
and Mean Age 

Only the 
characteristics 
of the 14 
patients with 
positive 
challenge test 
were described: 
7 male and 7 
female patients 
with age range 
from 5ς69 
years; mean age 
35.5 years. 

Index test 

IgE ImmunoCAP fluorescence 
enzyme immunoassay system 
(Phadia, Uppsala, Sweden) with a 
cut off value of 0.35 kUA/litre. 
Standard analyses included those 
for the allergens penicilloyl G, 
penicilloyl V, amoxicilloyl and 
ampicilloyl. 

 

Reference standard 

Penicillin challenge test 

Risk for reaction 
in patients with 
clinical signs and 
symptoms and 
negative IgE 

A patient with a 
history of a mild 
reaction to 
penicillin that 
occurred more 
than 15 years 
previously and 
with no 
detectable 
serum IgE 
antibodies to 
penicillin V, 
penicillin G, 
amoxicillin or 
ampicillin would 
have only a 
0.4% risk for 
reacting when 
given penicillin 
V or G in a 
clinical setting. 

 

NPV: 97.6% 

Source of 
funding: None 
stated 

 

Limitations 
using QUADAS 
2: 

Patient 
selection: None 

 

Index test:  

Blinding of 
assessors to 
reference test 
not described. 

 

Reference 
standard: None 

 

Flow and 
Timing:  

The time 
interval 
between the 
original reaction 
and the 
challenge 
showed a 
significant 
difference 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

reaction and 
challenge was 
15 years. 

between the 
positive and 
negative 
reactors, with a 
mean of 385 
days for 
positive 
outcomes 
compared with 
769 days for 
negative 
outcomes. 

Kraft D, 
Wide L. 
Clinical 
patterns 
and results 
of 
radioallerg
osorbent 
test (RAST) 
and skin 
tests in 
penicillin 
allergy. 
British 
Journal of 
Dermatolo
gy. 1976; 
94(6):593-
60157 

Study type: 
Cohort 

 

Data source: 
Patients seen 
either in the 
2nd 
Department of 
Dermatology, 
University of 
Vienna or 
during 
consultant visits 
to other 
University or 
City hospitals in 
Vienna 

 

Setting: As 
above 

n=79 drug allergy 
patients in 3 
groups:  

Group A: Included 
31 patients seen 
during the first 24 
hours of acute 
reactions to 
penicillin and 
tested with 
available test 
systems including 
skin tests later on. 

Group B: Included 
33 patients with 
history of 
reactions to 
penicillin 18 days 
to 11 years 
previously and 

Male: Female 
and Mean Age 

M:43, F: 36  

Aged from 7ς75 
years (average 
41.05 years). 

Index test 

RAST technique by Wide, Bennich & 
Johnsson. Results were considered 
as negative when the activity was 
less than mean plus 2 SD for 
negative controls. 

 

Reference standard 

Skin tests  

TP  

FP  

FN  

TN  

 

Sensitivity and 
specificity 

Agreement:  

PPV 

NPV 

The 
benzylpanicilloyl 
specific RAST 
showed an 
overall 
correlation of 
95.1 % with PPL 
performed skin 
tests. 

 

TP 18 

FP 3 

FN 5 

TN 38 

Sensitivity 
Group A and B 
combined: 

78% 

Specificity 

Source of 
funding: Not 
stated 

 

 

Limitations 
using QUADRAS 
2: 

Patient 
selection: None 

 

Index test:  

Blinding of 
assessors to 
reference test 
not described. 

 

Reference 
standard: None 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

 

Country: 
Austria 

 

Recruitment: 
Patients who 
had exhibited 
clinical 
symptoms after 
treatment with 
different 
penicillins. 

tested by the 
available test 
systems including 
skin tests. 

Group C: Included 
15 patients who 
were seen in the 
first 24 hours of 
acute reactions to 
penicillin, but 
tested by in vitro 
methods only. 

 

Inclusion criteria: 

Subjects who with 
suspected 
penicillin allergy.  

Exclusion criteria: 

Not described. 

Group A and B 
combined: 93% 

Positive 
predictive value 
Groups A and B 
combined: 86% 

Negative 
predictive value 
Groups A and B 
combined: 88% 

 

Flow and 
Timing: None, 

Timing explicit 
in patient 
groups 

 

Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

Kraft D, 
Roth A, 
Mischer P, 
Pichler H, 
Ebner H. 
Specific 
and total 

Study type: 
Cohort 

 

Data source: 
Patients seen 
either in the 
2nd 

n=204 drug allergy 
patients in 4 
groups: Group A: 
Included 69 
patients examined 
within 2 days of 
acute reaction to 

Male: Female 
and Mean Age 

 Information not 
provided. 

 

Clinical patterns 
of adverse 

Index test 

RAST by Parmacia Diagnostics. 
Results were expressed in 
Phadebas RAST classes 0, 1, 2, 3 
and 4 and in this study class ) was 
considered to be a negative test. 

 

TP  

FP  

FN  

TN  

 

Sensitivity and 

Group A: 

TP 16 

FP 0 

FN 3 

TN 50 

 

Source of 
funding: 
Austrian 
Research 
Council 

 

Limitations 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

serum IgE 
measurem
ents in the 
diagnosis 
of 
penicillin 
allergy. A 
long term 
follow-up 
study. 
Clinical 
Allergy. 
1977; 
7(1):21-28. 
56 

Department of 
Dermatology, 
University of 
Vienna or 
during 
consultant visits 
to other 
University or 
City hospitals in 
Vienna 

 

Setting: As 
above 

 

Country: 
Austria 

 

Recruitment: 
Patients who 
had exhibited 
clinical 
symptoms after 
treatment with 
different 
penicillins. 

penicillin and who 
were tested for 
circulating specific 
IgE and by skin 
tests.  

Group B: Included 
49 patients with 
history of 
reactions to 
penicillin in the 
period 3 weeksς
5 years before the 
study and who 
were tested for 
circulating specific 
IgE and by skin 
tests. 

Group C: Included 
76 patients who 
were examined 
during the first 2 
days of acute 
reactions to 
penicillin but 
tested by Iin vitroI 
tests only.  

Group D:  

Included 10 
patients who 
exhibited penicillin 
allergy which was 
proved by skin 

reactions to 
penicillin: 

Anaphylactic 
shock: 22 

Urticaria: 83 

Scarlatiniform 
or morbilliform 
exanthema: 51 

Polymorthic 
exanthema: 37 

Serum sickness: 
4 

Reference standard 

Skin prick tests and intradermal 
tests. 

specificity 

Agreement:  

Sensitivity: 
84.2% 
Specificity: 
100% 

Agreement 
between RAST 
and skin test: 
95.7% 

 

Group B:  

TP 9 

FP 0 

FN 7 

TN 33 

 

Sensitivity: 
56.3% 
Specificity: 
100% 

Agreement: 
between RAST 
and skin test: 
82.5% 

 

In Group D 10 
patients had 
proven penicillin 
allergy 2ς5 
years before the 
study. 4 of 10 
had showed a 

using QUADAS 
2: 

Patient 
selection: None 

 

Index test:  

Blinding of 
assessors to 
reference test 
not described. 

 

Reference 
standard: None 

 

Flow and 
Timing:  

Time between 
event and test 
varied between 
groups: 2 days 
for Group A and 
3 weeks-5 years 
for Group B. 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

tests in the period 
2ς5 years before 
the study and who 
were tested by in 
vitro tests.  

 

Inclusion criteria: 

Subjects who with 
suspected 
penicillin allergy.  

Exclusion criteria: 

Not described. 

positive reaction 
to RAST: 

Sensitivity 40% 

 

Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

Qiao HL, 
Liu JH, 
Yang J, 
Dong ZM. 
Relationshi
ps 
between 
skin test, 
specific IgE 
and levels 
of 
cytokines 
in patients 
with 

Study type: 
Cohort 

 

Data source: 
Patients 
recruited from 
2 Chinese 
hospitals 

 

Setting: Clinical 
outpatient 
department 

 

n=259 penicillin 
allergy patients in 
3 groups: Group A 
with historical 
positive skin test; 
Group B with 
immediate 
positive skin test; 
Group C with a 
negative skin test. 

 

Inclusion criteria: 

Penicillin allergy 
patients who 

Male: Female 
and Mean Age 

Group A: 110 
cases with mean 
age 19.03±2.83 
years; 57 males 
and 53 females. 

Group B: 122 
cases with mean 
age 
40.24±18.02; 51 
males and 71 
females. 

Group C: 27 

Index test 

Radioallergosorbent test (RAST) 
using discs prepared for 
benzylpenicilloyl, 
phenoxomethylpenicilloyl, 
ampicilloyl, amoxicilloyl, 
benzylpenicillanyl, 
phenoxomethylpenicillanyl, 
ampicillanyl and amoxicillanyl 
ploPatienylysine.  

 

Reference standard 

Intradermal tests in all subjects 
with benzylpenicillin G at a 

TP 

FP 

FN 

TN  

 

Sensitivity and 
specificity 

Group B: 

TP 75 

FN 47 

 

The positive 
rate (sensitivity) 
of specific IgE 
antibodies in 
259 patients 
was 62.2%. Of 
these, the 
positive rates of 
specific IgE 
antibodies in 

Source of 
funding: 
Engineering 
Project for 
Medical 
Innovative 
Scholars of 
Henan Province 
and the Science 
Foundation for 
Distinguished 
Young Scholars 
of Henan 
Province. 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

penicillin 
allergy. 
Internation
al Journal 
of Clinical 
Practice. 
2005; 
59(8):895-
89986 

Country: China 

 

Recruitment: 
Patients were 
considered 
based on 
positive skin 
test and clinical 
symptoms after 
penicillin 
administration 

developed clinical 
symptoms or 
positive skin test 

Exclusion criteria: 

Not described. 

cases with a 
negative skin 
test. 

concentratin of 500 U/ml. Group A, B, and 
C were 62.7%, 
61.5% and 63%. 
In 122 patients 
with immediate 
positive skin test 
(Group B), the 
positive rate of 
specific IgE was 
increased with 
the degree of 
positive skin 
test. Where the 
degrees of skin 
test were + (5ς
8 mm), 2+ (8ς
10 mm), 3+ (10ς
12 mm) and 4+ 
(>12 mm), the 
positive rates of 
specific IgE were 
45.7, 57.1, 85.2 
and 100% 
respectively. 

 

Limitations 
using QUADAS 
2: 

Patient 
selection: None 

 

Index test:  

Blinding of 
assessors to 
reference test 
not described. 

 

Reference 
standard: None 

 

Flow and 
Timing:  

Time between 
event and test 
not well 
described. 

 

Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

 Sanz ML, 
Garcia BE, 
Prieto I, 

Study type: 
Cohort 

 

n=149 patients 
with a very 
suggestive history 

Male: Female 
and Mean Age 

Not described 

Index test 

Pharmacia CAP System FEIA serum 
specific IgE has a range of 0.35ς100 

TP 

FP 

FN 

85% of cases 
were specific IgE 
negative against 

Source of 
funding: Not 
stated 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

Tabar A, 
Oehling A. 
Specific IgE 
determinat
ion in the 
diagnosis 
of beta-
lactam 
allergy. 
Journal of 
Investigati
onal 
Allergology 
and Clinical 
Immunolo
gy. 1996; 
6(2):89-93 
93 

Data source: 
Sera from 
patients who 
had been 
diagnosed with 
adverse 
reaction to 
beta-lactams 

 

Setting: Not 
stated 

 

Country: Spain 

 

Recruitment: 
Not described 

of drug allergy  

 

Inclusion criteria: 

Subjects who had 
clinical history of 
drug allergy  

Exclusion criteria: 

Not described. 

kUA/litre with a cut-off value of 
>0.35 kUA/litre for a positive test 
and <0.35 kUA/litre for a negative 
test.  

 

Reference standard: 

Skin test 

TN  

 

Sensitivity and 
specificity 

Penicillin G, 
Penicillin V and 
ampicillin and 
44% against 
amoxicillin.  

Skin test versus 
beta-lactam 
specific IgE 
Sensitivity 
31.81%  

Specificity 
88.57% 

 

Limitations 
using QUADAS 
2: 

Patient 
selection: Not 
well described 

 

Index test:  

Blinding of 
assessors to 
reference test 
not described. 

 

Reference 
standard: 
Method of skin 
testing not 
described. 

Flow and 
Timing:  

Time between 
event and test 
not stated. 

 

Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

Sanz ML, 
Gamboa 

Study type: 
Cohort 

n=79 patients 
having presented 

Male: Female 
and Mean Age 

Index test TP Group 1: Results 
for 5 subgroups: 

Source of 
funding: Not 
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Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

PM, De 
Weck AL. 
Clinical 
evaluation 
of in vitro 
tests in 
diagnosis 
of 
immediate 
allergic 
reactions 
to beta-
lactam 
antibiotics. 
Allergy and 
Clinical 
Immunolo
gy 
Internation
al. 2002; 
14(5):185-
193 92 

 

Data source: 
Patients 
presenting with 
immediate 
symptoms after 
beta-lactam 

 

Setting: 
University Clinic 
of Navarra, 
Pamplona or of 
Basurto 
Hospital, Bilbao 

 

Country: Spain 

 

Recruitment: 
Patients who 
visited the 
allergy clinic 
with immediate 
symptoms after 
taking a beta-
lactam 

immediate 
symptoms after 
beta-lactam 
administration  

30 control patients 
presenting with 
non-allergic drug 
reaction and who 
had negative skin 
tests to beta-
lactams and 
tolerated systemic 
beta-lactams.  

 

Inclusion criteria:  

History of 
anaphylaxis or 
urticarial-
angioedema 
immediately 
following 
administration of 
beta-lactams and 
at least 1 positive 
skin test with 
some of the beta-
lactam derived 
reagents used 

Exclusion criteria: 

Not described. 

32 men and 47 
women; average 
age 53.6±16.2 
years. 

 

Characteristics 
of controls: 13 
men and 17 
women; average 
age 52.5±14.9 
years. 

Pharmacia CAP System FEIA serum 
specific IgE has a range of 0.35ς100 
kUA/litre with a cut-off value of 
>0.35 kUA/litre for a positive test 
and <0.35 kUA/litre for a negative 
test was used against penicilloyl G, 
penicilloyl V, ampicillin and 
amoxicillin. 

 

Reference standard: 

Skin prick tests; intradermal tests in 
all subjects. Challenge in some 
patients with negative skin tests.  

FP 

FN 

TN  

 

Sensitivity and 
specificity 

Groups 1a: 
Patients 
clinically 
reacting to 
benzylpenicillin 
(BP) or 
amoxicillin (AX) 
and with 
positive skin 
tests to BP-
derived 
reagents and to 
AX: 33% 
positivity 
(sensitivity) for 
BP and 33% 
positivity for AX. 

Group 1b: 
Patients with AX 
as the culprit 
drug but skin 
tests only 
positive to BP-
derived 
reagents AND 
Group 1c: 
Patients with BP 
as the culprit 
drug and skin 
tests only 
positive to BP 
derived 
reagents AND 

stated 

 

Limitations 
using QUADAS 
2: 

Patient 
selection: None 

 

Index test:  

Diagnostic tests 
were 
performed by 
different 
persons and 
none of them 
knew the 
results of the 
other tests. 

 

Reference 
standard: None 

 

Flow and 
Timing:  

Time between 
event and test 
varied and in 17 
cases exceeded 
the 
recommended 
6 month 
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1

0
0 

Reference Study type 
Number of 
patients 

Patient 
characteristics 

Intervention and comparison 
(Index test and reference 
standard) 

Outcome 
measures Effect sizes Comments 

Group 1d: 1 
patient with BP 
as the culprit 
drug and the 
skin test 
paradoxically 
positive to AX: 
35% positivity 
(sensitivity) for 
BP and 22% 
positivity for AX. 

Also, 1 subgroup 
1e of 6 patients 
reacting 
specifically to 
CEs. 

 

Total sensitivity 
in Group 1:38% 
positive to BP 
and 17% 
positive to AX.  

 

Group 2: Results 
for 2 subgroups 

Group 2a: Skin 
test positive to 
AX/AMPI 
(ampicillin), BP 
not done AND  

Group 2b: Skin 
test positive to 

maximum. 
























































































































































































































































































































































