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Appendices
Appendix A: Scope
NATIONAL INSTITUTE FOR HEALTH AND

CLINICAL EXCELLENCE

SCOPE
1 Guideline title

Drug allergy: diagnosis and managemeant of drug allergy in adults, young

people and children

7.7 Short title
Drug allergy
2 The remit

The Department of Health has asked MICE: 'To produce a clinical guideline an
Crug allergy: diagnosis and management of drug allergy in adults and children

3 Clinical need for the guideline
3.1 Epidemiology
a) The World Health Organisation (WHO) uses the following definition

of a “drug™ “A term of varied usage. In medicine, it refers to any
substance with the potential to prevent or cure disease or enhance
physical or mental welfare, and in pharmacology to any chemical
agent that alters the biochemical physiological processes of tissues
or organisms”. The European Commission further define a
medicinal product as, “any substance or combination of substancas
presented as having properties for treating or preventing disease in
human beings; or any substance or combination of substances
which may be used in or administered to human beings either with
a view to restoring, comecting or modifying physiclogical funclions
by exeriing a phamacological, immunological or metabolic action,
or to making a medical diagnosis.™

National Clinical Guideline Centre, 2014
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b)

c)

d)

e)

An adverse drug reaction is defined by the European commission
as "a response to a medicinal product which is noxious and
unintended”. ADRs can be classified into reactions, which may
affect anyone (type A) and reactions which, affect only susceplible
individuals (type B). Within the definition of drug allergy we have
also included any reaction presenting with symptoms commaonly
associated with immune-mediated reactions such as urticarial,
angioedema or asthma because the mechanism at presentation
may not be evident from clinical history. True hypersensitivity
reactions are immune-mediated and classified into Gell and
Coombs categories. Drug allergy requires prior exposure to the
same or a cross-reacting compound (sensitization) at a dose
tolerated by the majority of individuals. Therefore there may not be
a history of prior exposure to the specific drug. A variety of
mechanisms underpin the allergic symptoms, experienced with
subsequent courses of drug.

Diagnosing a drug allergy is challenging, with considerahle
variation in service provision, practice and refemral pattem. This can
lead to under-diagnosis, misdiagnosis and self-diagnosis.

There is no robust information on the prevalence or incidence of
drug allergy alone in the UK population. Information is available for
adverse drug reactions of which drug allergy is a subgroup, and
anaphylaxis for which drug allergy is a potential cause.

The estimated incidence of drug allergy in primary care shows that
the incidence in women is twice as high as that in men. The reason
for this is unclear.

Adverse drug reactions

f)

Analysis of observational data has estimated that 6.5% of all
hospital admissions in England occur because of adverse drug
reactions. The Hospital Episode Statistics database for England,

National Clinical Guideline Centre, 2014
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from 1996—2000 reports a lower figure of 0.083%. It is unclear what
proportion is because of drug allergy.
Anaphylaxis
q) Available estimates suggest that approximately 1 in 1333 people in

England have experienced anaphylaxis at some point in their lives.
This figure represents all cases and all causes of anaphylaxis. The
proportion of cases of anaphylaxis because of drug allergy or other
causes (such as allergic reaction to food or an insect bite) was not
estimated.

Mortality and morbidity

h) The BSACI guideline on drug allergy reported a UK study which
estimated that 0.32% of serious adverse drug reactions were fatal.
The guidance does not estimate what proportion of these hospital
admissions, prolonged stays, or deaths were attributable to drug

allergy.

Risk factors

i) The BSACI guideline reports that the most important nsk factor for
drug allergy is a history of previous reaction to the same or related

compound.
3.2 Current practice
a) There is varation in referral patterns and in the management of

drug allergies. There is also variation in geographical access o
specialist allergy centres, as most of the centres are located in
cities. The variation may relate to a lack of knowledge of available
services or a lack of local provision of a drug allergy centre.
Therefore, only a proportion of people are likely to be treated in
specialist allergy centres whereas others are never referred and
remain in primary care. Some people have their drug allergy
managed within other disciplines. For example, cancer centres may
manage drug allergies related to their own treatment regimes.

National Clinical @deline Centre, 2014
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b)

c)

d)

e)

f)

The drugs commaonly investigated/referred include: penicillins, other
beta-lactam antibiotics, non-beta-lactam antibiotics, drugs given
during general anaesthesia (for example neuromuscular blocking
agents), local anaesthetics, aspirin and non-steroidal anti-
inflammatory drugs (NSAIDs), angiotensin-converting enzyme
inhibitors, radio-contrast media and plasma expanders.

The investigation of a drug allergy includes:

assessing previous history of drug reactions and allergies

= faking a blood tryptase test at the time of the allergic reaction
and when the patient has recovered

= performing a skin prick test, an intradermal test, a patch test and

specific IgE testing (only available for a limited number of drugs)

= conducting a drug provocation test (controlled administration of a
drug to diagnose drug hypersensitivity reactions).

Tests undertaken during an acute reaction to confirm or exclude
diagnosis may include:

= Serum tryptase, urea and electrolytes, liver function test, full
hlood count, differentiated blood count, Coombs’ test,
antinuclear antibody, antineutrophil cytoplasmic, antibody
ernythrocyte sedimentation rate, blood coagulation tests and C-
reactive protein.

* skin biopsy

= urine microscopy

+ glectrocardiogram

s chest X-ray.

Managing an adverse drug reaction with a possible immunological
cause (including drug allergy) involves identifying altemative drugs,
drug avoidance, advice and drug desensitisation.

People are often labelled as having drug allergy which can lead to
lifelong avoidance of certain drugs, particularty antibiotics.

National Clinical Guideline Centre, 2014
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However, studies that performed skin prick test, intradermal test or
oral challenge on people who have had a plausible history of drug
allergy showed that most were ahle to tolerate the drug.
q) FPeople who have experienced an adverse event during

anassthesia are often anxious about the possibility of needing
surgery in the future and, unless the cause is investigated and
diagnosed, they may actively avoid referral for future surgical
freatment, with a3 consequent risk to their health.

This NICE guideline is needed to address the known and unknown varations
in the diagnosis and management of drug allergies.

4 The guideline

The guideline development process is described in detail on the NICE website
(see section 6, ‘Further information’).

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

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

4.1 Population
411 Groups that will be covered
a) Adults (19 years and older), young people and children with

suspected and confirmed drug allergy (0 — 18 years old).

h) Mo patient subgroups have been identified as needing specific
consideration.

4.1.2 Groups that will not be covered

a) Mone.

National Clinical Guideline Centre, 2014
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4.2 Healthcare setting

a) All settings where care is commissioned or provided by the NHS.

4.3 Clinical management

4.3.1 Key clinical issues that will be covered

a) Information and support needs of patients, carers and parents
when appropriate, in all settings

h) Signs and symptoms of a drug allergy to identify possible drug
allergy.

c) Decumenting drug allergy, which may include the documentation
and communication of suspected and confirned drug allergies
across all WHS primary and secondary care, dental services and by
all healthcare professionals including drug allergy specialists

d) Use of diagnostic tests including, serum tryptase and serum
specific immunoglobulin E (IgE).

e) Management by non-drug allergy specialists including avoidance,
safie alternatives and referral.

f) Referral to a drug allergy specialist. Particular consideration will be
given to the referral of people with suspected drug allergies to the
following: local anaesthetics,, beta lactams, NSAIDs in people with
asthma and allergic reactions during general anaesthesia.

4.3.2 Clinical issues that will not be covered

a) Other allergies (for example food allergies).

h) Treatment of the acute phase including anaphylaxis.

c) Investigation of allergies to individual drugs and populations (unless
specified in included section).

d) Treatment of non-allergic adverse drug reactions.

National Clinical Guideline Centre, 2014
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4.4 Main outcomes
aj) Mortality.
h) Medication errors
c) Length of hospital stay.
d) Acute admission andfor readmission into secondary care.
e) Mumber of contacts with healthcare professionals (for example with
GP).
f) Inappropriate avoidance of drugs.
q) Health-related quality of life.
4.5 Economic aspects

Developers will take into account both clinical and cost effectiveness when
making recommendations involving a choice hetween altemative interventions
or strategies. A review of the economic evidence will be conducted and
analyses will be carried out as appropriate. The prefermad unit of effectiveness
is the guality-adjusted life year (QALY), and the costs considered will usually
be only from an NHS and personal social services (PSS) perspective. Further
detail on the methods can be found in "The guidelines manual’ (see ‘Further

information’).
4.6 Status
4.6.1 Scope

This is the consultation draft of the scope. The consultation dates are 3-31
October 2012.

4.6.2 Timing

The development of the guideline recommendations will begin in
December 2012.

National Clinical Guideline Centre, 2014
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5 Related NICE guidance

« Anaphylaxis. MICE clinical guideline 134 {2011).
+ Medicines adherence. MICE clinical guideline 76 (2009).

« Patient experience in adult NHS senvices. NICE clinical guideline 138
(2012).

6 Further information

Information on the guideline development process is provided in the following
documents, available from the NICE website:

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

« The guidelines manual'.

Informaftion on the progress of the guideline will also be available from the
MNICE website.

National Clinical Guideline Centre, 2014
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Appendix C: Clinical eview protocols
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C.1 Assessment

Component
Review question

Objective

Population

Interventions

Comparisons

Outcomes

Study design

Exclusions

How the
information will be
searched

The review
strategy

Description

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

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

Patients presenting with signs or symptoms of suspected drug allergy

Patients with a record of suspected dratiergy

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

Other algorithms

No algorithms, including direct referrals, no refesal

For RCT or comparative cohort studies:

9 Mortality

9 Number of repeat drug allergic reactions (including patientorted episodes)

1 Length of hospital stay

9 Acute admission or readmission into secondary care.

9 Number of contacts with healthcagrofessionals (for example with GP)

1 Inappropriate avoidance of drugs

1 Healthrelated quality of life

9 Other health services researtiased outcomes, potentially including documentatio
adherence to the protocol or some other measures indicating a declieas@or
(these may be described narratively)

After considering the evidence available, the review focused outcomes on

commonalities for assessment of causality shared among algorithms

9 Systematic reviews, RCTs

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

NonEnglish studies

Abstracts

Databases: Medline, Embase, CINHL

Language: restrict to English only

The most appropriate design ia &CTor a cluster randomised controlled trial.

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

9 Prospective and retrospective comparative cohort studies
9 Diagnostic stdies (crossectional, cohorts)

Apart from analysing the data quantitatively (using matelysis where possible),

qualitative observations from the studies included will also be summarised narrativi

These areas will be included in the narrative diggimn where available:

9 Key components of the algorithmwhat signs, symptoms, aspects of medical histo
are documented

9 How was the algorithm derived? For example, expert opinion, multivariate analys
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1 How was the algorithm implementedW@s ay educaton or traininggiven?Who
conducted it?)

12 KFEG gra GKS 2@0SNIftt O2yOf dzaazy I 062d
and clinicians using it?

1 What elements in the algorithm were helpful?

9 Did the study authors maksuggestios?

C.2 Measuring grum tryptaseafter suspected anaphylaxis

Component Description

Review question What is the clinical and cost effectiveness of serum tryptase testing compared w
reference standard tests for the diagnosis of an anaphylactic reaction due to
suspecteddrug 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.
Wi y | LIK & beveellifetbreatering, lgeneralised or systemic hypersensitivity
reaction. It is characterised by rapidly developingifieeatening problems involving
any of the following:
the airway (pharyngeal or laryngeal oedema)
breathing (bronchospasm with tachgpea)
circulation (hypotensiomr 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 tedts, ora
challenge tests or clinical signs and symptoms.
Outcomes For diagnostic studies:
9 Pretest probability
1 Sensitivity
I Specificity
1 Positive predictive value (PPV)
1 Negative predictive value (NPV)
9 Number of cases missed (false negadjve
9 Number of casemislabelled (false positi&}

For RCTs or comparative cohort studies
9 Mortality
9 Number of repeat drug allergic reactions (including patient reported episodes)
1 Inappropriate avoidance of drugs
9 Length of hospital stay
9 Acute admissiomr readmission into seawary care
9 Number of contacts with healthcare professionals (for example with GP)
9 Healthrelated quality of life
Study design 1 Diagnostic cohort studies

9 Systematic reviews, RCdiscomparatie cohort studies (which compathe
outcomes of a group with testone againsagroup without any tests done)

1 If no diagnostic cohort studieRCEor comparative studies are found, cgse
control studies may be considered

Exclusions NonEnglish studies
How the Databases: Medlin&Embase, CINHL
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Component

information will be

searched

Description
Language: restrict to English only

The review strategy Data analysis strategy:

9 Results will be subgrouped based on

o time of test in relation of time of reaction (up to 2 hourg42hours, more than 4
hours)

o children versus adults
o tests donein different settings.

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

C.3 Measuring grum specific IgE

Component
Review question

Objective

Population

Index test

Reference test

Outcomes

Description

What is the clinical and cost effectiveness of serum specific IgE testing compare
reference standard tests in the diagnosis of daligrgy for the following drugs
amoxicillin ampicillin, cefaclor chlorhexiding morphing penicillin G penicillinV,
suxamethoniun?

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

Patients presenting with signs or symptoms of suspected drug allergy

Patients with a record of suspected drug ajler

Serum IgE test for the following agents:

9 Amoxicillin

I Ampicillin

9 Cefaclor

1 Chlorhexidine

9 Morphine

9 Penicillin G

9 Penicillin V

9 Suxamethonium

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

9 No serum specific IgE test (followp)

For diagnostic studies:

9 Pretest probability

9 Sensitivity

1 Specificity

9 Positive predictive value, PPV

9 Negative predictive value, NPV

9 Number of cases missed (False negajive

9 Number of casemislabelled (False positisg

For RCTs or comparative cohort studies

9 Mortality

9 Number of repeat drug allergic reactions (includingigrtreported episodes)
1 Length of hospital stay

9 Acute admissiolr readmission into secondary care
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Component Description
9 Number of contacts wit healthcare professionals (for example with GP)
1 Inappropriate avoidance of drugs
I Healthrelated quality of life

Study design 9 Diagnostic cohort studies

1 If noevidence is found idiagnostic studies, RCTs or comparative cohort studie:
evidence fromcasecontrol studies may be considered

Exclusions Non-English studies
However, if English language studies are not available for a specific drug, studie
other languages will be considered

How the Databases: Medline, Bmse, CINHL

information will be

searched

The review strategy Data analysis strategy:

Results for different tests of different drugs will not be pooled (stﬂatael(a)
comparson).

The following factors may affect the results of the tests and theredsebgroupy®

analysis will be applied

1 Tests by different manufacturers or brand names due to variation in technolog
used

1 Tests done at different timegor examplewithin months versus after a few yesr
serum IgE level may drop after a few years (may vary depending on type of dr
reaction)

i Tests done in different settingfor examplejn primary care setting for any patien
versus in allergy specialist settings with more selective testing criferi@xample,
selecting patients with more severe reactions) or better identification of drug
allergy patients

1 Different patient groupsfor exampleadults versus children

(a) W{ U Nfisimeans we will not combine or pool data in a matelysis acrossifferent groups. The underlying
assumption ishat 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. kMght still be able to extrapolate data from one grogpanother.

C.4 Documentingand 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 patier
from receiving drugs to which they are allergic?

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

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

Interventions 1 Interventions include both active interventions (for example, alerting systems ir
prescribing) and passive interventions (for example, posters). This list may not
exhaustive. Other interventions identified in the search will also be included.

1 Patientheld records (including notes, cards, mobile devices)
{ Information worn by patientsZ NJ SEI YLX S aSRA O! f SN
on patients. These are worn by the patient at all times.
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Component

Comparisons
Outcomes

Study design

Exclusions

Description

9 Hospitatissued special coloured armbands, wristbands, ankle bands. These ar¢
given out by the hospital when a patient comes into hospital.

9 Educatbn materials to raise awareness (for example, posters or leaflets).
1 Automated messages as reminders, for example, screensaver messages.

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

9 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

1 Mandatorydocumentation of details of any investigations for suspected drug
allergy with any patient records or medical notes.

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

9 Design of drug charts.

9 Use of Summary of Care Records or similar systems from other healthcare ser
around the world (that is, standard medical records availableitic@ns at all
levels of care)

1 Use of electronic systems such agrescribing systems, dispensing systems, dru
administration systems as methods of improving communication of drug allergy
status. Also known as CPOE (computerised physician or presmdeerentry
systems).

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

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

No intervention orany of the abovénterventionsalone or in combination.
Primary outcomes

1 Medication errors (inappropriate prescription or administration of drugs)

9 Number of repeat drug allergic reactions (including patieorted episodes)
1 Inappropriate avoidance of drugs

I Healthrelated quality of life

Surrogate otcomes (only extracted if above not reported in sufficient studies):
9 Mortality

9 Length of hospital stay

9 Admission

9 Other healthcare professional contact (for example with GP)
1 Systematic reviews

1 RCTs

1 Observational studies

1 Before and aftestudies

9 Case series

9 Surveys

I Qualitative studies

NonEnglish studies
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Component
How the

information will be

searched

Description

Databases: Medline, Embase, Cochrane Library
Language: restrict to English only

The review strategy Information to be extracted in evidence tables on whether studies refidbth

absence and presence of drug allergy was documented.

If a lot of evidence is identified for a particulaténvention then only the highelevel
evidence may be included inghreview.

C.5 Providing nformation and support to patients

Component

Review questions

Objective

Setting

Population

Intervention
Comparison
Evaluation

Study design

Search strategy

Review strategy

Description

1. What information and support should individuals with suspected drug allergy ¢
their parentsand carers receive?

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

To investigate the clinical and cost effectiveness of information and support prov
for individuals with a suspected drug allergy or th@rents andcarers

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
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 sualeEys drug
allergy will also be included.

Information about diagnosis and management of drug allergy

None

Patient experiences; preferences; perceptions, including factors which improve ¢
as barrier of optimatare. Clinical and quality of life outcomes related to diagnosis
and management of drug allergy.

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

I Systematic review, narrative reviews and mixed method reviews

The databases to be searched are Medline, Embase, The Cochrane Library, CIM

and AMED.

Studies will be restricted to English language only.

No date restriction will be applie Databases will be searched from their date of

origin.

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

NHS settings, ithe population of interest for the purpose of finding of what
information is required by patients who had an experienced suspected drug aller

Qualitative studies: Quality of studies will be evaluated on 3 key components
9 methodological quality (studyrfiitations)

1 transferability (indirectness)

1 other considerations.

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

Notes

Description
For observationastudies,surveysor audits the key findings will be summarised anc
presented.

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

If information is not availableghe review will be broadened to include:

I adverse drug reactions (rather than just drug allergy)

1 information needs of those with general allergy

9 medical information for patiets

1 the views and experience of heafthr NS LINR FSaaArz2yl fa | ¢
needs.

When conducting the review; the following issues will be explored, with the focus

issues that could be addressed by provision of patient informationsaipgort:

9 What are the barriers and facilitators to optimal care for patients with drug allel

9 What is the patient perception of drug allergy? (This includes how rpatibnts
know abouttheir allergy are there any common misconceptions; what are the
fears or anxieties?)

1 How the experienc@ ¥ W R NHgavirgdyhpfomEdaghosisWt | 6 St Q
management) impactpatients?

C.6 Non-specialist managemeng, selective CO>2 inhibitors

Component
Review question

Objective

Population

Presence of factor
or defining
characteristics

Outcomes

Study design

Description

In patients who have had allergieactions to NSAIDs what are the factors that
indicate whether they can or cannot tolerate selective €0Rhibitors?

To establish whether, in clinical practice, it is possible to identify who can safely t
selective COX inhibitor when tley are allergic to NSAIDs, and if so, how this coult
done

Population: anyone with an allergy tme or more NSAIDs
9 History of an allergy to more than ortgpe of NSAID
9 History of concurrengllergies
9 History of comorbidities
o Chronic urticaria (with or without angioedema)
o History of asthma
o History of nasal polyps
o History of chronic rhinosinusitis
1 Eosinophilia
9 Age of the patient
9 Severity of the original reaction
9 Concurrent medications
1 Incidence and severity of reaction to selective €Jihibitors (coxibs), such as thi
following:
o Asthma
o Angiodema
o Urticaria
1 Incidence of other adverse events

1 RCTs
9 Prospective cohort studies
9 Casecontrol studies
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Exclusions

Review strategy

Abstracts only

Non-English papers

Ideally focus on studies with a multivariable analysis
Separately analyse ttaefining characteristic

Divide evidence by the type eélectiveCOX2 inhibitor that is used in the challenge
test.

Subgroy by people witha history ofasthmatic or cutaneous reactions to NSAIDs.

C.7 Referralto specialist drug allergy services

C.7.1 Betalactam antibiotics

Component
Review question

Objective

Population

Interventions

Comparisons
Outcomes

Study design

Exclusions

How the
information will be
searched

The review strategy

C.7.2 NSAIDs
Component
Review question

Description

What is the clinical and cost effectiveness of referral to specidigy allergy services
for people with suspected allergy to beactam antibiotics?

To investigate the clinical and cost effectiveness of referral for suspected allergy
betalactam antibiotics

Patients presenting with suspectedlergy to betdactam antibiotics
Subgroups:

1 High antibiotic need

9 Age

1 Severity of reaction

1 People with suspected multiple antibiotic allergy

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

No referralg management in primary care
For RCTs or comparative cohort studies:

9 Mortality

9 Number of repeat drug allerg reactions (including patieseported episodes)
9 Length of hospital stay

1 Inappropriate avoidance of drugs

I Healthrelated quality of life

9 RCTg comparing referral versus no referral
9 Comparative observation studies
NonEnglish studies

Databases: Medline, Embase, CINHL
Language: restrict to English only

Any special characteristics about the followimbich affect the study outcomes or
applicability:

1 Population, type of drug alleygexperienced, pa A Safé a Q

1 Setting,speciality who did the evaluation

9 Referral protocol and comparison

9 How outcomes wee recorded

Description

What is the clinical and cost effectiveness of referral to specialist drug allergy ser
for people withsuspected allergy to NSAIDs?
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Component
Objective

Population
Interventions

Comparisons
Outcomes

Study design

Exclusions
How the

information will be

searched

Description

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

Patients presenting with suspected drug allergy to NSAIDs

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

No referralg¢ management in primary care
For RCTs or comparative cohort studies:

9 Mortality

9 Number of repeat drug allefgreactions (including patierteported episodes)
9 Length of hospital stay

1 Inappropriate avoidance of drugs

9 Healthrelated quality of life

9 RCTg comparingreferral versus no referral
9 Comparative observation studies
Non-English sidies

Databases: Medline, Embase, CINHL
Language: restrict to English only

The review strategy Any special characteristics about the followimgich affect the study outcomes or

C.7.3 Local anaesthetics

Component

Review question

Objective

Population
Interventions

Comparisons
Outcomes

Studydesign

Exclusions
How the

information will be

searched

applicability:

1 Population, type ofirug aller¢ SELISNA Sy OSRz LI GASy e
9 Setting, speciality or who did the evaluation

9 Referral protocol method and comparison

9 How outcomes are recorded

Description

What is the clinical and cosffectiveness of referral to specialist drug allergy servic
for people with suspected allergy to local anaesthetics?

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

Patientspresenting with suspected drug allergy to local anaesthetics

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

No referral¢ managenent in primary care

For RCTs or comparative cohort studies:

9 Mortality

9 Number of repeat drug alleig reactions (including patieaeported episodes)
1 Length of hospital stay

1 Inappropriate avoidance of drugs

9 Healthrelated quality of life

9 RCTg comparing referral versus no referral
9 Comparative observation studies
Non-English studies

Databases: Medline, Embase, CINHL
Language: restrict to English only
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Component
The review strategy

Description

Any special characteristics about the followimgich affect the study outcomes or
applicability:

1 Population, type of drug alledy SELISNA Sy OSRs LI G§ASy i
9 Setting, speciality or who did the evaluation

1 Referral protocol method and comparison

9 How outcomes are recorded

C.7.4 CGeneral anaesthesia

Component
Review question
Objective
Population
Interventions

Comparisons
Outcomes

Study design

Exclusions

How the
information will be
searched

The review strategy

Description

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

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

Patients presenting witlan anaphylactic event due to suspected drug allergy durin
generalanaesthesia

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

No referralg management in primary care
For RCTs or compdnee cohort studies:

1 Mortality

9 Number of repeat drug allerg reactions (including patieseported episodes)
I Length of hospital stay

1 Inappropriate avoidance of drugs

1 Healthrelated quality of life

9 RCTg comparing referral versus neferral
9 Comparative observation studies
Non-English studies

Databases: Medline, Embase, CINHL
Language: restrict to English only

Any special characteristics about the followimgich affect the study outcomes or
applicability:

1 Population, type of drug allety SELISNA Sy OSRz LI GASy e
9 Setting, speciality or who did the evaluation

1 Referral protocol method and comparison

9 How outcomes are recorded
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Appendix D: Economic review protocol

D.1 All review questions

Component
Review question
Objective
Criteria

Search strategy

Review strategy

Description
All questions: health economic evidence
To identify economic evaluations relevant to the review questions set out above.

9 Populations, interventions and comparators must be as specified in the individt
review protocols above.

9 Studies must be of a relevant economic study design ¢atifity analysis, cost
benefit analysis, costffectiveness analysis, casbnsequenceanalsis,
comparative cost analysis).

I Studies must not be an abstract only, a letter, editorial or commentary, or a rev
of economic evaluationgRecent reviews will be ordered although not reviewed.
The bibliographies will be checked for relevant studmdsich will then be ordered.
Unpublished reports will not be considered unless submitted as part of a call fo
evidence.

9 Studies must be in English.

An economic study search will be undertaken using populafetific terms and an
economt study filterq see AppendixG.

Each study fulfilling the criteria above will be assessed for applicability and
methodological limitations using the NICE economic evaluation checklist which c
found in Appendix G of the NI@Hidelines manual (2012}.

Inclusion and exclusion criteria

fLF¥ | addzReé A& NIXGSR la 020K W5ANBOI
will be included in the guideline. An economic evidence table will be completed
it will be included in the economividence profile.

TLF | adGddzRé A& NFXriSR a SAGKSNI Wbz2i
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 includethim economic
evidence profile.

TLF | adGddzRé A& NXGSR & Wt NIHAFEE& |
both then there is discretion over whether it should be included.

Where there is discretion

The health economist will make a decistmased 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 decisiaking in
the context of the guideline and the curreNtHS setting. If several studies are
considered of sufficiently high applicability and methodological quality that they c
all be included, then the health economist, in discussion with the GDG if required
may decide to include only the most applicabtadies and to selectively exclude the
remaining studies. All studies excluded on the basis of applicability or methodolo
limitations will be listed with explanation as exclubdeconomic studies in Appendix |

The health economist will be guided the following hierarchies.
Setting:
1 UK NHS

9 OECD countries with predominantly public health insurance systems (for exam
France, Germany, Sweden)

9 OECD countries with predominantly private health insurance systems (for exan
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USA, Switzerland)
fnonOECE S GAy3a ol fglea Wb2d I LILX AOI of
Economic study type:
9 costgutility analysis
1 other type of full economic evaluation (cabenefit analysis, costffectiveness
analysis, cogconsequence analysis)

9 comparative cost analysis

1 non-comparative cost analyséscluding cospf-A f £ ySaa &l dzRASa
' LILX A OF 6f SQU @

Year of analysis:

9 The more recent the study, the more applicable itis.

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

9 The more closely the effectiveness data usethineconomic analysis matches wit
the outcomes of the studies included in the clinical review the more useful the
analysis will be for decisiemaking in the guideline.
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Appendix E: Clinical article selection
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Assessment

What is the clinical and cost effectiveness of clinical probability scores or algorithms in identifying

or excluding drug allergies?

Figurel: Flow chart of clinical article selection for the review of algorithms

Records identifiethrough database
searching, n=4295

Additional records identied through
other sources, n=8

Recordsscreened in sift, n=4303

Records excludeih sift, n=4211

v

\ 4

Fulktext artides assessed for
eligibility, =92

\ 4

@tudies included in reviemm=38 \

They are:

9 1 systematic review

9 24 individual studies from the
above systematic review (20
algorithm studies + 4
probability studies)

9 7 additionalalgorithm studies

9 1 additional probability study

\‘n 5 comparative studies j
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Clinical

article selection

Measuring ®rum tryptaseafter suspected anaphylaxis

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

Figure2: Flow chart of clinical article selection for the review of serum tryptassting

Records identifiethrough database
searching, n=1899

Additional records idenfied through
other sources, n=2

Recordsscreened, n=1901

Records excluded, n=1807

\ 4

Fulktext articles assessed for
eligibility, n=94

v

v

.

Studies included in reviewm=2

2 additional studies came from the

anaphylaxis guideline

~

J
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Measuring €rum 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 drugsoxicillin, ampicillin,
cefaclor, chlorhexidine, morphine, penicillin G, penicillin V, suxamethonium?

Figure3: Flow chart of clinical article selection for the review of serum specific IgE testing

Records identifiethrough database Additional records identied through
searching, n=1359 other sources, n=0

!

Recordsscreened, n=1359

Records excluded, n=1260

A 4

\ 4

Fulktext articles assessed for
eligibility, n=99

A\ 4 v

(Studies included in reviem=14 \ (Studies excluded from reviem=85 \
Of which:
beta-lactams: n=11 Reasons forxclusion seeAppendix K

neuromuscular blocking agents: n=2
chlorhexidine: n=1

- J \_ J
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Documentingand sharing information with other healthcare

professionals

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

are allergic?

Figured: Flow diagram of clinical article selection for theview of documentation strategies

Records identifiethrough database
searchingn=3415

Additional records idenfied through
other sources, n=1

'

Recordsscreened, n=3416

A 4

Fulktext articles assessed for
eligibility, n=291

Records excluded, n=312!

A 4

\ 4

Studies included in revienmn=35
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Providing nformation and support to patients

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

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

Figure5: Flow chart of clinical article selection for the review of patieimformation and support

Records identified through database
searching, n2586

Records excluded, 2483

\ 4

\ 4

Fulktext articles assessed for
eligibility, n4.03

A 4 A\ 4

) ("

Studies excluded from reviem=95

( )

tudies included in revievm=8

Reasons forx@lusion seeAppendix K

. J \. J
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E.6 Non-specialist managemeng, selective COx inhibitors

In patients who have had an allergic reaction to NSAIDs what are the factors that indicate whether
people can or cannot tolerate selective C&Xnhibitors?

Figure6: Flow chart of clinical article selection for the review of toleration of selective CDX

inhibitors
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Referralto specialist drug allergy services

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

Figure7: Flow chart of clinical article selection for the review of referral to specialist drug allel
services
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Appendix F: Economiatrticle selection

Figure8: Flow chart of economic article selection foine guideline
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Appendix G: Literature search strategies
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Literature search strategies

Search strategies used for the drug allergy guideline are outlined below and were run in accordance
with the methodology intie NICE Guidelines Manual 2072\l clinical searches were run up16
January 2014and health economic searches up to 15 January 2024y 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 othesveitasl.

Searches for thelinical reviewswere 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 Conigam (C) terms. An intervention can be a
drug, a procedure or a diagnostic test. OQutcomes (O) are rarely used in search strategies for
interventions. Search Filters were also added to the search where appropriate.

Searches fothe information and supportreview 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 thaealth economic reviewsvere run in Medhe (OVID), Embase (OVID), the NHS
Economic Evaluations Database (NHS EED), the Health Technology Assessment (HTA) database anc
the Health Economic Evaluation Database (HEED). Searches in NHS EED and HEED were constructe
only using population terms. Foredline and Embase an economic filter (instead of a study type

filter) was combined with the population terms.

Study filter search terms

Systematic review search terms

Medline search terms

meta-analysis/

meta-analysis as topic/

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

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

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

AR N R

(search strategy or search criteria or ®ysatic search or study selection or data
extraction).ab.

~

(search* adj4 literature).ab.

8. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfqg
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

systematic review/

meta-analysis/

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

((systematic or evidence) adfBview* or overview*)).ti,ab.

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

o~ IwINIE

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

~

(search* adj4 literatureab.

8. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfqg
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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

randomized controlled trial.pt.

controlled clinical trial.pt.

randomi#ed.ab.

placebo.ab.

randomly.ab.

clinical trials as topic.sh.

trial.ti.

O N AW INE

or/1-7

Embase search terms

Randomized controlled trial/

Crossover procedure/

Single blind procedure/

Double blind procedure/

random*.ti,ab.

factorial*.ti,ab.

(crossover* or cross over* or crosser*).ti,ab.

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

© N g~ Iw NP

(assign* or allocatbr volunteer* or placebo*).ti,ab.

=
©

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 valueor 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* adjaperformance* 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

Observational studies search terms

Medline search terms

epidemiologic studies/

exp case control studies/

exp cohort studies/

crosssectional studies/

case control.ti,ab.

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

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

O NI~ WIN|E

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

cross sectional.ti,ab.

10.

or/1-9

Embase search terms

clinical study/

exp case control study/

family study/

longitudinal study/

retrospective study/

prospective study/

crosssectional study/

cohort analysis/

© OIN|o|g|»wINIE

follow-up/

=
©

cohort*.ti,ab.

[N
[N

9 and 10

[E
NE

case control.ti,ab.

-
w

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

-
b

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

[
o1

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

16.

or/1-15

Quialitative studies and surveysearch terms

Medline search terms
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gualitative research/ or narration/ or exp interviews as topic/ or exp questionnaires/ or he
care surveys/

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

(metasynthes* or metssynthes* or metasummar* or metaummar* or metastud* or meta
stud* or metathem* or metathem* or ethno* or emic or etic or phenomenolog* or grounde
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or paiyp®
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van maner
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 énview/ or qualitative research/ or narrative/

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

3 (metasynthes* or metasynthes* or metasummar* or metaummar* or metastud* or meta
stud* or metathem* ormetathem* or ethno* or emic or etic or phenomenolog* or grounde
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 maner
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*).ti,ab.

4 or/1-3

Cinahl search terms

Si1 (MH "Qualitative Studies+")

S2 (MH "Qualitative Validity+")

S3 (MH "Interviews+") OR (MH "Focus Groups") OR (MH "Surveys") OR (MH "Questionnair¢

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

S5 (metasynthes* or metasynthes* or metasummar* or metaummar* or metastud* or meta
stud* or metathem* or metathem* or ethno* or emic or etic or phenomenolog* 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 maner
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or heau*)

S6 S1 orS2 or S3or S4 or S5

Excluded studies

The following publication types and animal studies were removed from retrieved results using the

NOT operator.

Medline search terms

letter/

editorial/

news/

exp historical article/

anecdotesas topic/

comment/

case report/

(letter or comment*).ti.

© O N gMw I NIE

or/1-8

=
©

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

[E
=

9 not 10

[E
N

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/ nothuman/

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 clinizabability 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

Intervention or Study design Date parameters and
Population exposure Comparison filters other limits
Drug allergy Algorithms, Not limited to All years to 10/012014
protocols or specific study English only
probability scores designs. Exclusion filter applied

Medline searchterms

1 exp drug hypersensitivity/

2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or bétectam* or NSAID*
or ((non?steroidal or nossteroidal) adj (anti?inflammatory or artiflammatory or
antinflammatory)) or an?esthe*) adj3 (ath* 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 ((probabililit* 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 b&tactam* or betalactam* or NSAID*
or ((non?steroidal or nosteroidal) adj (anti?inflammatory or aAtfflammatory 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 supporsystem/

14 *scoring system/

15 ((probabililit* 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*yadj3 (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 bétectam* or NSAID*
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or ((non?steroidal or nosteroidal) near/1 (anti?inflammatory or artiflammatory or
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* or sewist 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 (scorbr 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 #9

Measuring ®rum tryptaseafter 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?

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

Intervention or Date parameters and
Population exposure Comparison Study design filters other limits
Drug alérgy, Tryptase terms RCTs, diagnostic All years to 10/012014
anaphylaxis or accuracy, observational Al languages
indicators of studies, systematic

) , ) Exclusion filter applied
anaphylaxis terms reviews (Medline and

Embase only)

Medline search terms

1 expdrug hypersensitivity/

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

or/1-2

exp drug toxicity/

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

anaphylaxis/

anaphyl*.ti,ab.

(N |lW

exp airway obstruction/
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9 ((airway* or lung* or pulmonary arespirat* 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 mastell* 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*latalactam* or NSAID*
or ((non?steroidal or nossteroidal) adj (anti?inflammatory or artiflammatory 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 obstructior
or tracheastenosis/ 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) adf2utaneous or skin or dermat*)).ti,ab.

15 or/3-14

16 tryptase/

17 tryptase*.ti,ab.

18 ((serum* or mastcell*or mastell* 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 descriptorfDrug Hypersensitivity] explode all trees

#2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or bdtectam* or NSAID*
or ((non?steroidal or nosteroidal) near/1 (anti?inflammatory or artiflammatory or
antinflammatory)) or an?esth@ 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] éage 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 mastell* or mast cell*) near/3 (test* or biops* or assay* or
exam®)):ti,ab

#17 #14 or #15 or #16

#18 #13 and #17

Measuring ®rum specific IgE

What is the clinical and cost effectiveness of serum specific IgE testing comptredference

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 followingetabing the AND Boolean operator.

Exclusion filter applied using NOT Boolean operator

Intervention or Date parameters and
Population exposure Comparison Study design filters other limits
Drug allergy or IgE terms RCTsdiagnostic All years to 10/012014
specific penicillin accuracy, observational - Al languages
terms studies, systematic Exclusion filter applied

reviews (Medline and
Embase only)

Medline search terms

1 exp drug hypersensitivity/

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

3 or/1-2

4 (penicilling 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*
assess*)).ti,ab.

8 or/6-7

9 5and 8
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Embase search terms

1 exp drug hypersensitivity/

2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or bé&tatam* or NSAID*
or ((non?steroidal or nossteroidal) adj (anti?inflammatory @nti-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 morphinenp.

5 or/3-4

6 immunoglobulin E/

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

8 or/6-7

9 5and 8

Cochrane search terms

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

#2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or bétectam* or NSAID*
or ((non?steroidal or nosteroidal) near/1 (anti?inflammatory or artiflammatory or
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* ensitivit* 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 specifior IgE or immunoglobulin E or radioallergosorbent or allerg*) near/3 (test*
assess*)):ti,ab

8 #6 or #7

9 #5 and #8

Documentingand sharing information with other healthcare professionals

What are the most clinically and cost effective documentatmategies 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.

Exclusiorfilter applied using NOT Boolean operator

Intervention or Study design Date parameters and
Population exposure Comparison filters other limits
Drug allergy or Documentation or Not limited to All years to 10/012014
adverse drug communication specific study English only
reaction terms terms design Exclusion filter applied

Medline search terms

1

exp drug hypersensitivity/

2

((drug* or medication* or medicine* or penicillin* or beta?lactam* or bétectam* or NSAID*
or ((non?steroidal or nossteroidal) adj (anti?inflammatory or arAtiflammatory 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 (reactiomr 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, proldeanted/ or medical
records systems, computerized/ or electrohiealth records/

10 information systems/ or medication systems/ or medication reconciliation/ or medication
systems, hospital/ or clinical laboratory information systems/ or clinical pharmacy informg
systems/ or hospital information systems/ or mediocadler entry systems/ or operating room
information systems/

11 medical informatics applications/ or decision making, compiaissisted/ or therapy,
computerassisted/ or drug therapy, computasssisted/

12 decision support systems, clinical/

13 patientidentification 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* owristband* 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* 0
e-prescri*).ti,ab.

21 ((computer* adj3 order entry) or CHE)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 notetf)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 bétatam* or NSAID*
or ((non?steroidal or nosteroidal) adj (anti?inflammatory or artiflammatory or
antinflammatory)) o an?esthe*) adj2 (allerg* or hypersensitivity or sensitivity or
intolerance)).ti,ab.

or/1-2

exp *drug eruption/

*adverse drug reaction/

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

N[ojo|bh|w

or/3-6
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8 documentation/ or medicatlocumentation/ or medical order/ or medical record/ or electror
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 syesm/ 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 patientidentification/

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 pendan
or bracelet* or necklace*).ti,ab.

17 (((computer* or electronic*) ad (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* onessage™)).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 temgie*)).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 medicinedr penicillin* or beta?lactam* or betéactam* or NSAID*
or ((non?steroidal or nosteroidal) near/1 (anti?inflammatory or artifflammatory or
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* or sensitivit* or
intolerance)):ti,ab

#3 #1or #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 Conaxfjlode 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, Probi@mented] this termonly

#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 Systenesjplode 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 descriptoriClinical 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] expmdideses

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

#25 MeSH descriptor: [Decision Making, ComptAssisted] this term only

#26 MeSH descriptor: [Therapy, Computsssisted] this term only

#27 MeSH descriptor: [Drug €hapy, ComputeAssisted] 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 wrisiand* 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 eprescri*):ti,ab

#37 ((computer* near/3 order entry) or CPQ#tab

#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* caccess*)):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 4
#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 #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or #43

#45 #6 and #44

Providing nformation and supportto 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 specialisstigations 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

Intervention or Study design Date parameters and
Population exposure Comparison filters other limits
Drug allergy or Patient information Qualitative All years to 10/012014
adverse drug terms literature English only

reaction terms Exclusion filter applied
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Medline search terms

1 exp drughypersensitivity/

2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or bétectam* or NSAID*
or ((non?steroidal or nossteroidal) adj (anti?inflammatory or artiflammatory or
antinflammatory)) or an?esthe*) adj3 (allerg* bypersensitivit* 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 exfamily/ or exp parents/ or exp leggluardians/

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* orequirement* 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 consumesatisfaction/ or personagatisfaction/ or exp patienicceptancenf-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* oparent* 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 conagr or belief* or feeling* or idea* or satisfaction or anxiet* g
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 he
care surveys/

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

29 (metasynthes* or metasynthes* or metasummar* or metaummar* or metastud* or meta
stud* or metathem* or metathem* or ethno* or emic or etic or phenomenolog* or grounde
theory or constant compar* or (thematic* ad@nalys*) or theoretical sampl* or purposive
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van maner
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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Embasesearch terms

1 exp drug hypersensitivity/

2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or bé&tatam* or NSAID*
or ((non?steroidal or nossteroidal) adj (anti?inflammatory or artiflammatory or
antinflammatory)) or an?esthe*) a#lj(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 informatmnliterature or leaflet* or
booklet* or pamphlet*)).ti,ab.

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

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

21 ((patient* or user* or @rer* 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 fatheryr 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* taeling* or idea* or satisfaction or anxiet* g
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* orcommunication* 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 (metasyrthes* or metasynthes* or metasummar* or metaummar* or metastud* or meta
stud* or metathem* or metathem* or ethno* or emic or etic or phenomenolog* or grounde
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive
sanpl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van manen
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*).ti,ab.

29 0r/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 bé&tatam* or NSAID*
or ((non?steroidal or nosteroidal) nl1 (anti?inflammatory or aAtflammatory or
antinflammatory)) or an?esthe*) n2 (allerg* or hypersensitivity or senstmtintolerance))

S3 SlorS2

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 educator 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 perspectiver 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 feeli
or idea* or satisfaction or anxiet* or fear* or acceptance oni 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 "Famégtitudes+")

S16 (information* n3 (need* or requirement* or support* or seek* or access* or disseminat* o
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 "Questionnairg

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

S23 (metasynthes* or metssynthes* ormetasummar* or metssummar* or metastud* or meta

stud* or metathem* or metathem* or ethno* or emic or etic or phenomenolog* or grounde
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive
sampl* or hermeneutic* or heiegger* or husserl* or colaizzi* or van kaam* or van manen?
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 Nonspecialist managemeng selective CO2 inhibitors

In patients who have had an allergic reaction to NSAIDs what are the factors that indicate whether
people can or cannot tolerate selective C@Xhibitors?

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

Intervention or Study design Date parameters and
Population exposure Comparison filters other limits
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Intervention or Study design Date parameters and
Population exposure Comparison filters other limits
Drug allergy COX2 terms Other NSAID Not limited to All years tdl0/01/2014
terms terms specific study English only
design Exclusion filter applied

Medline search terms

1 exp drug hypersensitivity/

2 ((drug* or medication* or medicine* or penicillin* or beta?lactam* or bdtectam* or NSAID*
or ((non?steroidal or nossteroidal) adj (anti?inflammatorgr antiinflammatory 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 Il or cox 2 or cox Il) adj inhibitor*) or coxib*).ti,ab

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

10 or/7-9

11 anti-inflammatory agents, nosteroidal/

12 (NSAID* or ((non?steroidal or neteroidal) adjanti?inflammatory or antinflammatory 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 bé&tatam* or NSAID*
or ((nor?steroidal or norsteroidal) adj (anti?inflammatory or artiflammatory or
antinflammatory)) or an?esthe*) adj2 (allerg* or hypersensitivity or sensitivity or
intolerance)).ti,ab.

or/1-2

*hypersensitivity/ or *allergic reaction/

exp *drugeruption/

or/3-5

exp cyclooxygenase 2 inhibitor/

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

Ol NOO|O|b~|wW

(apricoxib or bardoxolone or bardoxolone methyl or celecoxib or celebrex or cimicoxib or
darbufeloneor deracoxib or etoricoxib or firocoxib or flosulide or iguratimod or lumiracoxil
mavacoxib or meloxicam or nimesulide or parecoxib or robenacoxib or rofecoxib or tiima
or valdecoxib or vedaprofen).mp.

10

or/7-9

11

nonsteroid antiinflammatonagent/

12

(NSAID* or ((non?steroidal or nateroidal) adj (anti?inflammatory or artiflammatory or
antinfammatory))).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 bétectam* or NSAID*
or ((non?steroidal or nosteroidal) near/1 (anti?inflammatory or artifflammatory or
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* or séwist 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 descriptorfDrug 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 Il or cox 2 or cox Il) near/1 inhibitor*) or coxib*):t

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

#12 #9 or #10 or #11

#13 MeSH descriptor: [Ardinflammatory Agents, NeSteroidal] this term only

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

#15 #13 or #14

#16 #8 and #12 and #15

Referral b specialist drug allergy services

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

suspected allergy to betctam antibiotics?

What is the clinical and cost effectiveness of referral to spatidiug 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 effegginess 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 filteapplied using NOT Boolean operator

Intervention or Study design Date parameters and
Population exposure Comparison filters other limits
Drug allergy Referral or Not limited to All years to 10/012014
terms specialist care specific study English only

terms design

Exclusion filter applied

Medline search terms

1

exp drug hypersensitivity/

2

((drug* or medication* or medicine* or penicillin* or beta?lactam* or bétectam* or NSAID*
or ((non?steroidal or nosteroidal) adj (anti?inflammatory @nti-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* oesjalist* or physician* o
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 3and9

Embase search terms

1 exp drughypersensitivity/

2 ((drug or medication* or medicine* or penicillin* or beta?lactam* or bétatam* or NSAID*
or ((non?steroidal or nosteroidal) adj (anti?inflammatory or artiflammatory or
antinflammatory)) or an?esthe*) adj2 (allerg* or hyperséivgty 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
doctor®)).ti,ab.

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

7 allergist*.ti,ab.

8 medical specialist/

9 or/4-8

10 3and9

Cochrane search terms

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

#2 ((drug* or medication* omedicine* or penicillin* or beta?lactam* or befactam* or NSAID*
or ((non?steroidal or nosteroidal) near/1 (anti?inflammatory or artifflammatory or
antinflammatory)) or an?esthe*) near/3 (allerg* or hypersensitivit* or sensitivit* or
intolerance)):tjab

#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 physici
or doctor*)):ti,ab

#6 (specialist* near/2 (service* or clinic* or hospital* or centre*agnter* 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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Health economics search

Economic searches were conducted in Medline, Embase, HEED and GRB ©ED and HTA.

Population

Intervention or
exposure Comparison Study filter used

Drug allergy Economic (Medline

and Embase only)

CRD search terms

Date parameters
and other limits

Medline and
Embase 2011 to
15/01/2014

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

All languages

1 MeSH DESCRIPTOR Drug Hypersensitivity EXPLODE ALL TREES

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

3 lor2

HEED search terms

1 ax='drug allergy" within 2

2 ax="drug allergies' within 2

3 ax='drugs allergy' within 2

4 ax='medtine 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="betalactums allergy' within 2

14 ax="NSAIDs allergy' within 2

15 ax='Nonsteroidal antinflammatory drugs allergy" within 2

16 ax='Nonsteroidal antiinflammatory drugsllergy' within 2

17 ax= 'Nonsteroidal 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= 'anaestheticallergy' within 2

23 ax= 'anesthetic allergy' within 2

24 ax= 'anesthetics allergy' within 2

25 cs=lor2or3ordor5or6or7or8or9orl1l0orllorl2orl3orl4or15ori16orl7
or 19 or 20 or 21 or 22 or 23 or 24
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Drug allergy
Literature search strategies

Medline search terms

1. exp drug hypersensitivity/

2. ((drug* or medication* or medicine* or penicillin* or beta?lactam* or bétectam* or NSAID*
or ((non?steroidal or nossteroidal) adj (anti?inflammatory or artiflammatory or
antinflammatory)) or an?esthe*) adj3 (allerg* bypersensitivit* 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 anatharges'/

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 orfees).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 bétatam* or NSAID*
or ((non?steroidal or nomsteroidal) adj (anti?inflammatory or artiflammatory 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 are cost/

National Clinical Guideline Centre, 2014
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Drug allergy
Literature search strategies

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* orfee 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

National Clinical Guideline Centre, 2014
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Drug allergy
Clinicalevidence tables

Appendix H: Clinical eidencetables

H.L ASSESSIMEINL... ..ottt er et e e et e et e e e e e e e eee b s e e e e e eeeessbnnameeeeeensnnnaeeeeeeeeennnens] 67
H.2 Measuring serum tryptase after suspected anaphylaxis............ccccovviviiicniiiie i 80
H.3 Measuring Serum SPEeCifiC IGE..........oooiiiiiiiiie e 87
H.3.1 Betalactam antiDIOtICS........coiiiiiii e 87
H.3.2 Neuromuscular BIOCKING AQENTS.........iieiiiiiiiiiieiis e e e e 104
H.3.3 (03] (0] 4 TS5 d [0 11 = PSPPI 107
H.4 Documenting and sharing information ith other healthcare professionals....................... 108
H.5 Providing information and SUpPOrt t0 Pati€NtS..........ceeveeeiiiiiiiiiiieee e 164
H.6 Nortspecialist management selective CO inhibitors...........ccccveeiiiiiiiicieccieeee e, 170
H.7 Referral to specialist drug @y SEIVICES.......cccuiiiiie e sme e 211
H.7.1 Betalactam antiDIOtiCS........ccoiuiiiieiiiii e 211
H.7.2 NN IS 2SR PRP 213
H.7.3 Local @N@ESTNETICS.....coe it 213
H.7.4 General anaeSthesIa. ..........uuiiiiii e 213
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H.1 Assessment

Reference Studytype
Agbabiaka TB, Systematic
Savovic J, review of
Ernst E. methods
Methods for for
causality causality
assessment of assessmen
adverse drug tof
reactions: a adverse
systematic drug
review. Drug  reactions.
Safety an

International

Journal of

Medical

Toxicology anc

Drug

Experience.

2008;

31(1):2337

Arimone Y, Update of
Bidault I, another

Number
of
patients

N/A

N/A

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

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

See Begaud et al,
1985

Criteria of
comparison
algorithm (if
applicable
26
algorithms
compared

Criteria used in
the algorithm

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

Updated criteria  N/A

include a

Causality

categories

used in

included

algorithms Findings

Probable / Narrative review

likely; provided of

causative; included

definite; algorithms. The

possible; authors conclude

coincidental; that confoundng

exclude; variables comprise

unclassified/ the sensitivity and

conditional;  specificity of

doubtful; algorithms and thus

remote / standardsed

unlikely; causality

unassessable assessment system

/ to provide reliable

unclassifiabl and reproducible

e; certain; measures of the

unrelated; relationship

negative. likelihood in
suspected cases of
ADR seems
unfeasible.

Numerical N?A

scores

Source of

funding Comments
No sources See

of funding descrigion of
were used study in the
to assist in review and
the the criteria
preparatio used to assess
n of this adverse drug
review. reactions
The across various
authors algorithms.
were

supports

by

research

fellowships

sponsored

by Dr.

Willmar

Schwabe

Pharmaceu

ticals,

Germany.

Not stated Based on
consensus

Sa|qe] 30UaPIAS [edIul]D
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Reference

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):6976'

Benahmed S,
Picot MC,
HillaireBuys
D, Blayac JP,
Dujols P,
Demoly P.
Comparisorof
pharmacovigil
ance

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

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

Number
of
patients

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

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

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

Criteria of

comparison
Criteria used in  algorithm (if
the algorithm applicable

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

Begaudtime
sequence,
dechallenge
rechallenge,
clinical
symptoms,
alternative
aetiology, results
of lab tests.

Compare to
gold
standard
allergy
testing

Causality
categories
used in
included
algorithms
ranging from
0c6 with
higher
scores
indicating a
higher
likelihood of
adverse drug
event

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

Source of
Findings funding
The Jonesnethod  Institution
had better al grant
sensitivity (50%) University

than Begaud (8.3% Hospital of
or that of Naranjo  Montpellie
(0%).Naranjo gave r

better specificity

(100%) than that of

the Begaud method

Comments

only (not
tested
whether
revision leads
to improved
classifcation).
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.

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

Sa|qe] 30UaPIAS [edIul]D

ABig|je B



69

T0Z ‘91uaD BUIPPIND [BINUTD [eUOIEN

Reference

algorithms in
drug
hypersensitivit
y reactions.
European
Journal of
Clinical
Pharmacology
2005;
61(7):53%
541%

Studytype

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

Type of algorithm
and how derived/
type of allergy
information
about assessors
questions with
yes or no
answers.

Causality
Criteria of categories
comparison  used in
Criteria used in  algorithm (if  included
the algorithm applicable algorithms
Jonestime total.
seguence,
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.

Findings

(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 Jone:
and Naranjo
methods were
perfectly
concordar 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)

Source of
funding

Comments

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.

Sa|qe] 30UaPIAS [edIul]D
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Reference

Bousquet, PJ,
Demoly P,
Romano A,
Aberer W,
Bircher A,
Blanca M et al.
Pharmacovigil
ance of drug
allergy and
hypersensitivit
y using the
ENDADAHD
database and
the GALEN
platform. The
Galenda
project.
Allergy. 2009;
64(2):194
203"

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

Number

of
Studytype patients
Members  Used
of prospecti
European vely with
Network 3500
for Drug patients
Allergy in
developed Montpell
a ier and
quedionna dissemin
ire which  ated to
provides a other
standardis European
ed guide sites
for
assessmen
t of drug
hypersensi
tivity.

Compariso 63

n of randomly
algorithms seleced
by cases of
Kramer(AS suspecte
S) and d ADRs
Naranjo were
(APS) rated

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

A standardised
questionnaire was
developed for use
by GPs. It takes
about 56
minutes to
complete and
classifies
reactions into
acute (up to 24
hours) and
delayed (more
than 24 hours)

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

Criteria of

comparison
Criteria used in  algorithm (if
the algorithm applicable
Time to onset; N/A
Previous
experience
Alternative
aetiology;
response pattern
(over time); lab
confirmation;
concomitant
drugs; ADR
characteristics
(immediate signs
and symptoms)
ASS: 6 criteria Ratings
including based upon
previous the
experience with  characteristic
drug, alternative of the ADR,
aetiology, drug the
levels and characteristic
evidence of of the rater,

Causality
categories
used in
included
algorithms

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

See criteria
used

Findings
was noted using the
Begaud method.

No assessment
provided

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

Source of
funding

European
Academy
of
Allergology
and Clinical
Immunolo

)%

Not stated

Comments

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

This study
shows that
while the ASS
is somewhat
more complex
than APS both
are equally
reliable and

Sa|qe] 30UaPIAS [edIul]D
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Reference
probability of
adverse drug
reactions.
British Journal
of Clinical
Pharmacology
1982;
13(2):223
227"

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

Studytype

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

Number
of
patients
independ
ently by
2 raters.

122
patients
with
positive
allergy
testing
for
NSAIDs

Type of algorithm
and how derived/

type of allergy

information

about assessors

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

Criteria used in
the algorithm
overdose, timing
of events,
dechallenge and
rechallenge.
APSpattern of
response
temporal
sequence,
dechallenge,
rechallenge,
alternative
causesplacebo
response, drug
levels, dose,
previous
experience with
the drug.

Clinical patterns
of initial
reactions;
whether1 or
more NSAID
classes were
involved; the
timing of
reaction;
underlying
chronic disease;
mechanism of
reaction and

Causality

Criteria of categories

comparison  used in

algorithm (if  included
applicable algorithms
the quality of

the

information

and the scale

used.

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

Findings

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
longe than that
using the APS
(9.52£3.02 mirutes
versus 8.94+3.51
minutes)

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

Comments
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.

Using the new
classification
system all
patients ould
be classified;
authors added
Yy 2y
immediate
Fy3AaAz2SR
that appeared
between 6
and 24 hours
after
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Reference
Archives of
Allergy and
Immunology.
2012;
159(3):306
312

Du W, Lehr VT
LiehLai 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):8795%

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

Studytype
collected
for 11
years

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

Modificati
on of the
Naranjo
algorithm

Number
of
patients

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

40
children
with
suspecte
d ADRs

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

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

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

Criteria used in
the algorithm
results of SPT ani
challenge.

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

Time sequence;
previous
exposure / drug
information;
alternative

comparison
algorithm (if

Causality
categories
used in
included
algorithms

Definite;
probable;
possible;
unlikely

Unlikely;

probably;
possible,
definite

Findings

Source of
funding

The new algorithm Gerber

is short and easy to Foundatio

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 0.26
0.41) for the
Naranjo algorithm;
p<0.001.

The Liverpool ADR Commissio
CAT, using 40 case ned by the

from an
observational
study, showed

n

National
Institute
for Health

Comments
exposure.

Algorithm not
specific to
drug allergy
but includes
all ADRs.

Easy to
administer
and ssible
to use in
General
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Reference Studytype
NunnAJ et al.
Development

and interrater

reliability of

the Liverpool

adverse drug

reaction

causality

assessment

tool. PloS One

2011;

g(lzyezsogé

Gonzalez J, Design of a
Guerra F, specific
Moreno C, protocol
Miguel R, Daz: based on
JC, Sanchez clinical,
Guijo P. causal and
Assessment of laboratory
a self criteria for
designed confirming

Number
of
patients
causing
hospital
admissio
n

150
patients
with

suspecte

d
adverse

reactions

to beta
lactam

Type of algorithm
and how derived/
type of allergy
information
about assessors
were investigated
and criteria
modified if
deemed
necessary

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

Criteria used in
the algorithm
aetiology;
dechallenge;
rechallenge; lab
results;
concomitant
drugs; ADR
characteristics

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

Criteria of
comparison
algorithm (if
applicable

N/A

Causality
categories
used in
included
algorithms

Certain;
dubious;
negative

Findings

causality categories
of 1 unlikely, 62
possible, 92
probable and 125
definite (1, 62, 92,
125) and
WY2RSNI (S
(kappa 0.48),
compared to
Naranjo (0, 100,
172, 8)

gAGK WY2R
(kappa 0.45). In a
further 40 cases,
the Liverpool tool
(0, 66, 81, 133)
aK2gSR w3
(kappa 0.6) while
Naranjo (1, 90, 185
4) remained
WY2RSNI (S
Patients in the
WRdzo A 2 dz&
with algorithm
scores of 48 had
further skin testing
or oral provocation.
Of 150 patients
who were analysed
betalactam allergy

Source of
funding
Research
(NIHR)
under its
Programm
e Grants
for Applied
Research
scheme

Not stated

Comments
practice.

Clinical lab
test used:
RAST
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Reference

protocol on
patients with
adverse
reactions to
betalactam
antibiotics.
Allergologia Et
Immunopathol
ogia. 1992;
20(5):184
189%

KaneGill 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
653

Studytype
or
excluding
suspicions
of adverse
readions
to beta
lactam
antibiotics

Compariso
n between
Kramer,
Naranjo
and Jones
algorithms.

Number
of
patients
antibiotic
S

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:

Type of algorithm

and how derived/ Criteria of
type of allergy comparison
information Criteria used in  algorithm (if
about assessors  the algorithm applicable
were then

classifed into3
groups according
to their scores

Kramer (ASS) use ASS: 6 criteria APS: pattern

specific rules for  including of response,
operational previous temporal
assessment of experience with  sequence,
ADRs and drug, alternative dechallenge,
originally aetiology, drug rechallenge,
contained 56 levels and alternative
questions. These evidence of causes,
questions were overdose, timing placebo
later simplified of events, response,
and condensed. dechallenge and drug levels,
The Naranjo (APS rechallenge. dose,
criteria is a 10 previous
item experience
questionnaire with the

that categoises drug.

the probability of Jones criteria
an ADR includes
The Jones previous

Causality
categories
used in
included Source of
algorithms Findings funding Comments
was ruled out in 94
patients.
See previous Phase 1 only: This study
column. Naranjo criteria demonstrates
Levels of resulted in that
certainty significantly more agreement
compared probable between
including: assessments than algorithms is
highly the Jones algorithm at least
probable, (p=0.009). moderate for
probable, The level of ADRs in the
possible, agreement ICU. Since
remote between algorithms possible or
doubtful have kappa values greater
unlikely. all >0.7 betwen likelihood
individual rankings by
instruments with causaity
the Naranjo criteria instruments
versus Kramer are typically
algorithm having the criteria of
an ADR, then

the highest kappa
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Reference Studytype
Michel DJ, Compar
Knodel LC. ison of
Comparison of Kramer,
three Jones,
algorithms Naranjo
used to

evaluate

adverse drug

reactions.

American

Journal of

Hospital

Pharmacy.

Number
of
patients
relates to
adverse
drug
reactions
only
using
laborator
y signals.

Pharmac
y
students
used the
3

algorith
ms to
evaluate
28 ADRs.

Type of algorithm
and how derived/
type of allergy

information Criteria used in
about assessors  the algorithm
algorithm

containsb

questions and is
constructed so as
not to allow
continuation to
the next question
without a positive
responseo the
prior question.

Kramer (ASS) use ASS: 6 criteria

specific rules for  including
operational previous
assessment of experience with
ADRs and drug, alternative
origindly aetiology, drug
contained 56 levels and
questions. These evidence of
questions were overdose, timng
later simplified of events,

and condensed. dechallenge and
The Naranjo (APS rechallenge.

criteria is a 10

Criteria of
comparison
algorithm (if
applicable
experience
with drug,
drug level,
rechallenge,
response
pattern.

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

Causality
categories
used in
included
algorithms

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

Source of
Findings funding
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 versu:
Naranjo and
Naranjo versus
Kramer
respectively.

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

Not stated

Comments

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

Overall, the
agreement we
observed in
this study is
better than
would be
expected i2
raters had
compared the
same ADRs
without using
an algoithm.
This study alsc
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Reference

1986;
43(7):1709
17147

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

Number

of
Studytype

Compariso 1134
n of 6
algorithms
for
concordan
ce. An
analysis of
disagreem
ent was
also done.

patients

cases

Type of algorithm
and how derived/
type of allergy
information
about assessors
item
questionnaire
that categoises
the probability of
an ADR

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

6 algorithms not
specifically
described

Criteria used in

the algorithm

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

Criteria of
comparison
algorithm (if
applicable
experience
with the
drug.

Jones criteria

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

See previous
column

Causality
categories
used in
included
algorithms

remote.

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

Findings

The rate of
agreement
between any?2

Source of
funding

Grants
from the
Counseil

methods fluctuates Scientif

between 26%
(Naranjo ersus

ique de
ft Q] YA

Emanueli) and 60% ¢ de

(the method of
Begaud ersus
Emanueli) or 65%
(Kramer ersus
Naranjo).

Bordeaux

Comments

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.

Bayesian
systems
recommended
to address
discrepancies
in weighting
criteria.
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and
Therapeutics.
1986;
40(4):45%
461%

Studytype

Number
of
patients

Type of algorithm
and how derived/
type of allergy
information

about assessors  the algorithm

Criteria used in

Criteria of
comparison
algorithm (if
applicable

Causality
categories
used in
included
algorithms
degree
scales
methods
scores 0 and
1 were
pooled.

Source of
Findings funding
Concordance
between methods
is beter than with
chance but never
more than
moderately (0.40
<kappa<0.60).
Kramer ersus
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<Sms<0.70)
nor specific
(0.18<Spec<0.63)
and have poor

Comments

ABlap Bnug
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Reference

Son YM, Lee
JR, Roh JY.
Causality
assessment of
cutaneous
adverse drug
reactions.
Annals of
Dermatology.
2011;
23(4):432
4382

Theophile H,
Andre M,
Miremont-
Salame G,

Studytype

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

Compariso
n of an
updated
probabiisti

Number
of
patients

141
patients
with
cutaneou
s ADRs

59
random
drug
event

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

TheNaranjo
algorithm consists
of 10questions
which are scored
in 4 categories;
the Korean
algorithm consists
of 8 questions
with scores irb
categories

Logistic
probabilistic
method in which
7 criteria ae

Criteria used in
the algorithm

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

Time to onset,
dechallenge,
rechallenge,
search for other

Criteria of
comparison
algorithm (if
applicable

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

See Naranjo
and Liverpool

algorithms

Causality
categories
used in
included
algorithms

Naranjo:
definitely;
probable;
possible; and
doubtful.
The Korean
algorithm:
certain;
probable/lik
ely; possible;
unlikely; and
contradictor

y.

Probability
between 0
and 1.
Naranjo:

Source of
Findings funding
predictive values.

The2 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
measuement of
inter-rater
reliability by ICC
gl a nocrt
0.75) which
ascertains a
significant
correlation of the
measured
gquantitative values
of the2
assessments.

Not stated

The probability It is stated
method gave that no
results closer to the sources of
consensual expert  funding

Comments

The authors
conclude that
the Korean
algorithm can
be used more
properly in
ascetain 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.

Since the
expert
consensus was
expressed as &
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Reference

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
1044'%

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

Number

of
Studytype patients
¢ method  pairs
with the sampled
Liverpool, from
Naranjo spontane
algorithms ous
with a reports
consensual to the
expert French
judgement pharmac
reference  ovigilanc
standard e system

Developm N/A
ent of an
algorithm

for the
evaluation

of

Type of algorithm
and how derived/
type of allergy
information

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

Utilisingdata

from the
Pharmacheck
System and
consists of 6 axes
For each axis a

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

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

Criteria of
comparison
algorithm (if
applicable

N/A

Causality
categories
used in
included
algorithms
definitely;
probable;
possible; and
doubtful.
Liverpool:
definitely;
probable;
possible; and
unlikely.

Probable if
total score
Xxp T LJ2
if total score
is <5b.

Source of
Findings funding
judgment than were used
either the Naranjo to assist in
or the Liverpool the
algorithms. preparatio

n of the

manuscript
The number and Not stated

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

Comments
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.
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Type of algorithm Causality
and how derived/ Criteria of categories
Number type of allergy comparison  used in
of information Criteria used in  algorithm (if  included Source of
Reference Studytype patients about assessors the algorithm applicable algorithms Findings funding Comments
Journal of suspected scoring system is characteristis / care of the elderly:
Clinical adverse assigned with mechanism. 35 reactions in 32
Pharmacy and drug higher confidence classes of drugs.
Therapeutics. reactions in the data
1991; in the reflected by
16(1):4553'°  elderly. higher numerical
values.
H.2 Measuringserum tryptaseafter suspected anaphylaxis
Numb Positive &
Bibliograp ~ Study type erof Patient Sensitivity  negative
hic and patien Prevale characteris Type of Reference & predictive Source &  Additional
reference  objective ts nce tics test standard specificity  value Timing funding comments
Malinovsky Cross 31 71% Patients Tryptase  Hypersensiti (confidence (confidence Of the Not Unclear if the
et al sectional with measurem vity reaction intervals intervals ratio reported definition of
(2008§’ (prospectiv suspected ents from diagnosed calculated calalated by between hypersensitivity
e) hypersensit radioimmu based on by analyst) analyst) TO to reaction in the
ivity noassays clinical With 12 With 12 T24h: study was
Aim to reactionto  (RIA, history, microgram/ microgram/li  Sensitivity anaphylaxis.
evaluate anaesthetic Immunote mediator litre tre : 63% Patients with
incidence s (29 ch, concentratio threshod:  threshold: specificity just urticariaor
of general, 2 Bed&man nin blood sens: 63.6% PPV: 100% : 83% angioedema
hypersensit regional) at Coulter, and skin (95%ClI NPV: 53% PPV: 92% alone were
ivity University  Marseille) tests (both 40.7 to (when NPV: 42% included and
reactions Hospital 30 prick and 82.8%) calculated by these patients
during Nantes minutes intradermal  spec: 100% analyst these are not likely to
anaesthesia from May  when not tests (when valueswere be considered
by using 2001 to life performed 4 calculated PPV: 93.3% to have
histamine April 2003  threatenin weeks later) py analyst [95% CI 68.1 anaphylaxis.
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Bibliograp
hic
reference

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

Numb
er of
patien
ts

Prevale
nce

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

Type of
test

g and
between
30 and 60
minutes
when [fe
threatenin

g

Serum
levels

>11 nmol/l
itre were
considered
positive;
thresholds
of both 12
and 25
microgram
[litre were
tested

Reference
standard

Sensitivity
&
specificity
specifigty
was 88.9%
with 95% ClI
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%)

Positive &
negative
predictive
value

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%)

Timing

Source ®
funding

Additional
comments

8 patients
excluded from
analysis becaust
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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Numb Positive &

Bibliograp  Study type erof Patient Sensitivity  negative
hic and patien Prevale characteris Type of Reference & predictive Source 6 Additional
reference  objective ts nce tics test standard specificity  value Timing funding comments

injection in

absence of

other

explanation

Patients
with IgE
mediated
hypersensit
ivity
reactions:
Median
age: 43
years
(range: &
80)

M: 10/22
(45%) F
12/22
(55%)

Patients
without
IgE
mediated
hypersensit
ivity
reactions:
Median
age: 45
years
(range: 1¢

ABig|je B
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Bibliograp
hic
reference

Mertes et
al (2003%2

Study type
and
objective

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

Numb
er of
patien
ts

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

Prevale
nce

68% (of
the 259
tested
for
tryptase

)

Patient
characteris
tics

78),

M: 5/9
(569, F:
4/9 (44%
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

Type of
test

UniCAP
Tryptase

(serum
samples
taken and
test
performed
WR dzNA
adverse
NB I Ol
in 259
patients
only)
Seum

t Sp3
microgram
llitre were
considered
positive

Reference
standard

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

Sensitivity
&
specificity

(confidence
intervals
calculated
by analyst)
With 25
microgram/
litre
threshold:
sens: 64%
(95% CI
56.4t0
71.1%)
spec: 89.3%
(95% CI
80.6 to
95.0%)

Positive &
negative
predictive
value

(confidence
intervals

calculated by

analyst)
With 25
microgram/li
tre
threshold:
PPV: 92.6%

(95% ClI 86.3

t0 96.5%)
NPV: 54.3%

(95% Cl 45.7

t0 62.8%)

Timing

Not
reported

Source ®
funding

From
institutiona
| or
departmen
tal sources
(not
specified)

Additional
comments

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
ar 1Sy Wt
NBF Od A 2,
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

Harboe et
al, 2005°

Study type
and
objective

Gohort
study

Aim to
describe a
patient
population
that
developed
peri-

Numb
er of
patien
ts

83

Prevale
nce

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

Patient Sensitivity
characteris Type of Reference &

tics test standard specificity
. There was

no

difference

in atopy,

asthma and

drug

intolerance

except in

anaphylaxis

group

Age not

reported.

Male: Index test  Skin prick Data not
Female and Serum tests available
Mean Age tryptase performed in

Femaleto was duplicate.

male ratio measured

was 3:1. using the

Mean age Pharmacia

was 38.2 UniCAP

years. FEIA

Positive &
negative
predictive
value

Data not
availabe

Source ®

Timing funding

Researche Not stated
rs

attempte

dto

obtain

serum

samples

at 3time

points:

Additional
comments
(259/789) of
patients in
whom tryptase
concentrations
were
determined at
the time of the
reaction. Deails
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.

A significant
acute (2 hour)
increase of
serum tryptase
accompanied 40
(48.2%) of the
anaphylactic
reactions. In 8
cases (30.1%) ni
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Bibliograp
hic
reference

Numb
Study type erof
and patien
objective ts
anaesthéic
anaphylaxis
in the years
1996¢2001
and to
evaluate
the
standardig
d protocol
used for
allergy
follow-up
examinatio
natl
allergy
outpatient
clinic in
Western
Norway.

Patient
Prevale characteris
nce tics
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,

Type of
test
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.

Sensitivity
Reference &
standard specificity

Positive &
negative
predictive
value

Source 6
Timing funding
before,
within 2
hours
after and
on the
day after
the

reaction.

Additional
comments
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

SalaCunill
et al,
2013°

Study type
and
objective

Prospective
cohort

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

Numb
er of
patien
ts

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

Prevale
nce

2 hour
serum
samples
were
not
obtaine
d.

63/102
(61.8%)
showed
elevated
tryptase

Patient
characteris
tics

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

Age:

18¢65

years
83/102;

>65 years
19/102.
Etiology of
anaphylaxis

Drug
51/100
(50%)

Type of
test

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

concentrat

ion 311.4

microgram

[litre

considered

high

Reference
standard

Clinical
anaphylaxis

Sensitivity
&
specificity

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

Positive &
negative
predictive
value

Data not
available

Timing

Following
onset of
symptom
s time
point
were: T1,
1c2
hours; 2
4¢6 hours
and T3,
12¢24
hours.

Source ®
funding

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

Additional
comments
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Numb

Bibliograp  Study type
hic and
reference  objective ts
and as a
marker
related to
the clinical
severity of
the
reaction.

er of
patien

Prevale

nce tics

Patient
characteris Type of

test

Positive &
Sensitivity  negative
Reference & predictive
standard specificity  value

Timing

Additional
comments

Source ®
funding

Abbreviations: Ckonfidence interval; Iggmmunoglobulin E; MCTast cell tryptase; NPViegative predictive value; PPpositive predictive value; RIA:
radioimmunoassay; sensensitivity; specspecificity; Sbstandard deviation; t1/2, hafife

H.3.1 Betalactam antibiotics

Reference Study type
Blanca M, Study type:
Mayorga  Casecontrol
C, Torres

MJ, Reche pata source:
M, Moya  patients

MC, ) attending at
Rodriguez e clinical

JL etal. outpatient
CI|n|caI. department
evaluation  pefore the skin
of _ test procedure
Pharmacia

CAP

Setting: Clinical

H.3 Measuring €rum specific IgE

Number of
patients

n=74 drug allergy
patients in3
groups: Group 1
comprised 19
subjects with an
immediate
reaction to benzyl
penicillin (BP) or
amoxicillin (AX)
and were skin test
positive to
amoxicillinor
benzylpenicilloyl

Patient
characteristics

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

Intervention and comparison
(Index test and reference
standard)

Index test

Pharmacia CAP System RAST FE
amoxicilloyl céand
benzylpenicilloyl c1. Serum specif
IgE has a range of 0.880
kUAVlitre with a cutoff value of
>0.35 kUAMkre for a positive test
and <0.35 kUAitre for a negative
test.

Reference standard

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

Outcome
measures
TP

FP

FN

N

—

Sensitivity and
specificity

Effect sizes Comments
Results for Source of
Groups £3 by  funding:

hapten Pharmacia &
benzylpenicilloyl UpjohnCAP
(BPO) and

amoxicilloyl

(AXO) Limitations

TP BPO: 24 using QUADAS
FPBPO: 1 2:

FN BPO: 50 Patient

TN BPO: 54 selection: None
Sensitivity BPO:

32%
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Reference

System
RAST FEIA
amoxicilloy
| and
benzylpeni
cilloyl in
patients
with
penicillin
allergy.
Allergy.
2001;
56(9):862
870"

Study type

outpatient
depatment

Country:
Spain/ltaly

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

Number of
patients

(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 orAX

who were skin test

negative to all
penicillin

derivatives used in

the study.

2 control groups
of 55 patients

Patient
characteristics
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 1136
(+44) days;
Group 2: 160
(#41) days;
Group 3: 440
(£214) days;
Group 4 Not
stated

Group 5:Not
stated

Intervention and comparison
(Index test and reference
standard)

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

Outcome
measures

Effect sizes
Specificity BPO:
98%

TP AXO: 32

FP AXO: 1

FN AXO: 42

TN AXO: 54
Sensitivity AXO:
43%

Specificity AXO:
98%

TP BP®AXO: 37
FP BPO+AXO: :
FN BP®AXO:
37

TN BPO+AXO:
53

Sensitivity
BPG-AXO: 50%
Specificity
BPOAXO: 96%

Comments
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 andtest
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
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Reference Study type

Number of Patient
patients characteristics
were included:

Group 4

comprised 25
patients with a
clinically
documented noR
IgE mediated
reaction to
penicillin. Subjects
who developed
macubpapular or
exanthemic
reactions with an
interval greater
than 6 hours and
usually within 24
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

Intervention and comparison
(Index test and reference
standard)

Outcome
measures

Effect sizes

Comments

event and test
was acceptable.
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Reference Study type

Reference

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

Study type

Study type:
Cohort

Data source:
Drug Allergy
and Hyper
sensitivity
Database at

Number of
patients

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
anaplhylaxis and
urticarial.
Exclusion criteria:

Not described.

Number of
patients

n=45 drug allergy
patients in3
groups: Group 1
Patients with
negative skin tests
and positive oral
provocation.
Group 2 Patients

Patient
characteristics

Patient
characteristics

Female: Male
and Mean Age
Women (66.7%)
And Male
(33.3%). The
mean age was
38.5 years with
a range of ¢67.

Intervention and comparison

(Index test and reference Outcome
standard) measures
Intervention and comparison

(Index test and reference Outcome
standard) measures
Index test TP

Phamacia CAP System FEIA seru FP

specificlgE has a range of 0B00 EN

kUAVlitre with a cutoff value of

>0.35 kUAMkre for a positive test

and <0.35 kUAifre for a negative L

test. The betdactam c1 (penicilloyl Sensitivity and
G), ¢6 (amoxicillin), c5 (ampicillin) SPecificity

Effect sizes

Effect sizes

Whole
population CAP
FEIA:

Sensitivity: 16.7
Specificity 93.3
PPV 45.5
NPV 77.1

Comments

Comments

Source of
funding: Not
stated

Limitations
usingQUADAS
2:

Sa|qe] 30UaPIAS [edIul]D

ABig|je B



16

¥T0OZ ‘831 SUISPIND [eDIUI]D [BUOIEN

Reference

of the
determinat
ion of
serum
specific IgE
antibodies
in the
diagnosis
of
immediate
beta-
lactam
allergy.
Allergy.
2007;
62(1):47
52%

Study type

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 betalactam
derivative,
manifesting

<6 hours after
the drug intake.

Number of
patients

with positive skin
tests Group 3
Control patients

with negative skin

tests and good
tolerance.

Each group was
composed of7
urticarial,4
anaphylaxis and
anaphylactic
shock.

Inclusion criteria:

Subjects who
developed a

reaction to a beta

lactam <6hours
after drug intake
and exhibited
either urticaria
alone or
anaphyéxis
without shock
(urticarial and
another non
cutaneous
symptom) or
anaphylaxis with
shock.

Exclusion criteria:

Not described.

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

Intervention and comparison
(Index test and reference
standard)

and c7 (c&clor) covalently couplec
to ImmunoCap interact with the
specific IgE in the serum samples
tested.

Outcome
measures

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

Reference standard

Skin tests with different beta
lactams and dig provocation tests.

Effect sizes

RAST:
Sensitivity: 50.0
Specificity 73.3
PPV 38.5

NPV 81.5

Comments

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

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

Study type

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

Number of
patients

n=580 patients
who had a drug
challenge and 14
patients with a
positive reaction.
280 patients had
an original
reaction withinthe
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 rast
or angioedema)
and a negative
specific IgE in
serum.

Exdusion criteria:

Not described.

Patient
characteristics

Male: Female
and Mean Age
Only the
characteristics
of the 14
patients with
positive
challenge test
were described:
7 male and 7
femalepatients
with age range
from 5¢69
years; mean age
35.5 years.

Intervention and comparison
(Index test and reference
standard)

Index test

IgE ImmunoCAPufbrescence
enzyme immunoassay system
(Phadia, Uppsala, Sweden) i
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 challengeest

Outcome
measures

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

Effect sizes

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,
penicilln G,
amoxicillin or
ampicillin would
have only a
0.4% risk for
reacting when
given penicillin
VorGina
clinical setting.

NPV: 97.6%

Comments

Source of
funding: None
stated

Limitations
using QUADAS
2:

Patient
selection: None

Index test:
Blinding of
assessorto
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

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
601>’

Patient
characteristics

Number of
Study type patients
reaction and

challenge was

15 years.

Studytype: n=79 drug allergy Male: Female

Cohort patients in3 and Mean Age
groups: M:43, F:36

Group A: Included Aged from 275
Patients seen 31 patients seen  years (average
either in the during the first 24 41.05 years).
2nd hours of acute

Department of ~ reactions to

Dermato|ogy, penicillin and

University of  tested with

Vienna or available test

during systems including

consultant visits Skintests later on.

to other Group B: Included

University or 33 patients with

City hospitals in history of

Data source:

Vienna reactions to
penicillin 18 days
Setting: As to 11 years

above previously and

Intervention and comparison
(Index test and reference
standard)

Index est

RAST technique by Wide, Bennict
Johnsson. Results were considere
as negative when thactivity was
less than mean plu& SD for

negative controls.

Reference standard
Skin tests

Outcome
measures

Sensitivity and
specificity
Agreement:
PPV

NPV

Effect sizes

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

Comments

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

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

Reference

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

Study type

Country:
Austria

Recruitment:
Patients who
had exhilited
clinical

symptoms after
treatment with

different
penicillins.

Study type

Study type:
Cohort

Data source:

Patients seen

either in the
2nd

Number of
patients

tested by the
available test
systems including
skin tests.

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

Inclusion criteria:

Subjects who with
suspected
penicillin allergy.
Exclusion criteria:
Not described.

Number of
patients

n=204 drug allergy
patients in4
groups: Group A:
Included 69
patients examined
within 2 days of
acute reaction to

Patient

characteristics

Patient

characteristics

Male: Female
and Mean Age

Information not

provided.

Clinical patterns

of adverse

Intervention and comparison

(Index test and reference Outcome
standard) measures
Intervention and comparison

(Index test and reference Outcome
standard) measures
Index test TP

RAST by Parmacia Diagnostics. FP
Results were expressed in EN

Phadebas RAST classes 0, 1, 2, 3 N
and 4 and in this study class ) was
considered to be a negative test.

Sensitivity and

Effect sizes Comments
Group A and B
combined: 93% Flow and

Positive Timing: None,
predictive value  Timing explicit
Groups Aand B iy patient

combined:86%  groups
Negative
predictive value
Groups A and B
combined: 88%
Effect sizes Comments
Group A: Source of
TP 16 funding:
FP O Austrian
EN 3 Research
Council
TN 50
Limitations
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Reference

serum IgE
measurem
ents in the
diagnosis
of
penicillin
allergy. A
long term
follow-up
study.
Clinical
Allergy.
1977;
7(1):2128.
56

Study type
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.

Number of
patients

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 weeks

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 bylin vitrol
tests only.

Group D:

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

Patient
characteristics
reactions to
penicillin:
Anaphylactic
shock 22
Urticaria 83
Scarlatiniform
or morbilliform
exanthema51
Polymorthic
exarthema: 37

Serum sickness:

Intervention and comparison
(Index test and reference
standard)

Reference standard

Skin prickests and intradermal
tests.

Outcome
measures

specificity
Agreement:

Effect sizes
Sensitivity:
84.2%
Specificity:
100%
Agreement
between RAST
and skin test:
95.7%

Group B:
TP 9
FPO

FN 7

TN 33

Sensitivity:
56.3%
Specificity:
100%
Agreement:
between RAST
and skin test:
82.5%

In Group D 10
patientshad
proven penicillin
allergy 25
years before the
study.4 of 10
had showed a

Comments
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 ad
3 weeksb years
for Group B.
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Reference Study type

Reference

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

Study type

Study type:
Cohort

Data source:
Patients
recruited from
2 Chinese
hospitals

Setting: Clinical
outpatient
department

Number of
patients

tests in the period
2¢5 years before
the study and who
were tested by in
vitro tests.

Inclusion criteria:

Subjects who with
suspected
penicilin allergy.
Exclusion criteria:

Not described.

Number of
patients

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 skirtest.

Inclusion criteria:

Penicillin allergy
patients who

Patient

characteristics

Patient
characteristics

Male: Female
and Mean Age
Group A: 110
cases with mear
age D.03t2.83
years; 57 males
and 53 females.
Group B: 22
cases with mear
age
40.24+18.02; 51
males and 71
females.

Group C: 27

Intervention and comparison
(Index test and reference

standard)

Intervention and comparison
(Index test and reference
standard)

Index test

Radioallergosorbent test (RAST)
using discs prepared for
benzylpenicilloyl,
phenoxomethylpenicilloyl,
ampicilloyl, amoxicilloyl,
benzylpentillanyl,
phenoxomethylpenicillanyl,
ampicillanyl and amoxicillany!
ploPatienylysine.

Reference standard

Intradermal tests in all subjects
with benzylpenicillin G at a

Outcome
measures

Outcome
measures
TP

FP

FN

TN

Sensitivity and
specificity

Effect sizes

positive reaction

to RAST:
Sensitivity 40%

Effect sizes
Group B:
TP 75
FN47

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

Comments

Comments

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
penicillin
allergy.
Internation
al Journal
of Clinical
Practice.
2005;
59(8):895
899*

Study type
Country: China

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

Reference Study type

Sanz ML,

Garcia BE,

Prieto I,

Study type:
Cohort

Number of
patients

developed clinical

symptomsor
positive skin test

Exclusion criteria:

Not described.

Number of
patients

n=149 patients
with a very

suggestive history

Patient
characteristics
cases with a
negative skin
test.

Patient
characteristics
Male: Female
and Mean Age
Not described

Intervention and comparison
(Index test and reference
standard)

concentratin of 500 U/ml.

Intervention and comparison
(Index test and reference
standard)

Index test

Outcome
measures

Outcome
measures

TP

Pharmacia CAP System FEIA ser. FP
specific IgE has a range of 030 EN

Effect sizes
Group A, B, and
C were 62.7%,
61.5% and 63%.
In 122 patients
with immediate
positive skin test
(Group B), e
positive rate of
specific IgE was
increased with
the degree of
positive skin
test. Where the
degrees of skin
test were + (§

8 mm), 2+ (&
10mm), 3+ (1Q
12mm) and 4+
(>12mm), the
positive rates of
specific IgE were
45.7,57.1,85.2
and 100%
respectivey.

Effect sizes
85% of cases

Comments

Limitations
using QUADAS
2:

Patient
selection: None

Index test:
Blinding of
assessrs to
reference test
not described.

Reference
standard: None

Flow and
Timing:

Time between
event and test
not well
described.

Comments
Source of

were specific IgE funding: Not
negative against stated
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Reference Study type

Tabar A, Data source:
Oehling A. Sera from
Specific IgE patients who

determinat had been
ioninthe  diagnosed with
diagnosis  adverse

of beta reaction to
lactam betalactams
allergy.

Journal of Setting:Not
Investigati stated

onal

Allergology

and Clinica Country: Spain
Immunolo

gy. 1996; Recruitment:
S()53(2):8993 Not described

Reference Study type

Sanz ML,  Study type:
Gamboa Colort

Number of
patients

of drug allergy

Inclusion criteria:

Subjects who had
clinical history of

drug allergy

Exclusion criteria:

Not described.

Number of
patients

n=79 patients
having preented

Patient
characteristics

Patient
characteristics

Male: Fenale
and Mean Age

Intervention and comparison
(Index test and reference
standard)

kUAVlitre with a cutoff value of
>0.35 kUAMkre for a positive test
and <0.35 kUAifre for a negative
test.

Reference standard
Skin test

Intervention and comparison
(Index test and reference
standard)

Index test

Outcome
measures

TN

Sensitiviy and
specificity

Outcome
measures

TP

Effect sizes
Penicillin G,
Penicillin V and
ampicillin and
44% against
amoxicillin.
Skin test versus
betalactam
specific IgE
Sensitivity
31.81%
Specificity
88.57%

Effect sizes

Comments

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.

Comments

Groupl: Results Source of

for 5 subgroups:

funding: Not
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Reference
PM, De
Weck AL.
Clinical
evaluation
of in vitro
tests in
diagnosis
of
immediate
allergic
reactions
to beta-
lactam
antibiotics.
Allergy and
Clinical
Immunolo
ay
Internation
al. 2002;
14(5):185
193%

Study type

Data source:
Patients
presenting with
immediate
symptoms after
betalactam

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

Country: Spain

Recruitment:
Patients who
visited the
allergy clinic
with immediate
symptomsafter
taking a beta
lactam

Number of Patient

patients characteristics
immediate 32 men and 47
symptoms after women; average
betalactam age 53.616.2
administration years.

30 control patients

presenting with  characteristics
non-allergic drug  of controls: 13
reaction and Who  men and 17

had negative skin \yomen: average
tests to beta age 52.%14.9
lactams and years.

tolerated systemic

betalactans.

Inclusion criteria:
History of
anaphylaxis or
urticariak
angioedema
immediately
following
administrationof
betalactams and
at least 1positive
skin test with
some of the beta
lactam derived
reagents used

Exclusion criteria:
Not described.

Intervention and comparison
(Index test and reference Outcome
standard) measures

Pharmacia CAP System FEIA sert FP

specific IgE has a range of 030 EN

kUA/litre with a cutoff value of

>0.35 kUAMkre for a positive test

and <0.35 kUAitre for a negative L

test was used against penicilloyl ¢ Sensitivity and
penicilloyl V, ampicillin and specificity
amoxicillin.

Reference standard
Skin prick tests; intradermal tests i

all subjects. Challenge in some
patientswith negative skin tests.

Effect sizes

Groups la:
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

Comments
stated

Limitations
using QUADAS

Y

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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Reference Study type

Number of
patients

Patient
characteristics

Intervention and comparison
(Index test and reference
standard)

Outcome
measures

Comments
maximum.

Effect sizes
Group 1d1
patient with BP
as the culprit
drug ard the
skin test
paradoxically
positive to AX:
35% positivity
(sensitivity) for
BP and 22%
positivity for AX.
Also,1 subgroup
le of6 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
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