
 

 

 University of Groningen

Allergic and hypersensitivity conditions in non-specialist care
Ryan, Dermot; Flokstra-de Blok, Bertine M. J.; Clark, Evangeline; Gaudin, Clara; Mamodaly,
Myriam; Kocks, Janwillem; van der Velde, Jantina Lucia; Angier, Liz; Romberg, Kerstin;
Gawlik, Radek
Published in:
Allergy

DOI:
10.1111/all.15273

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2022

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Ryan, D., Flokstra-de Blok, B. M. J., Clark, E., Gaudin, C., Mamodaly, M., Kocks, J., van der Velde, J. L.,
Angier, L., Romberg, K., Gawlik, R., Demoly, P., & Tanno, L. K. (2022). Allergic and hypersensitivity
conditions in non-specialist care: Flow diagrams to support clinical practice. Allergy, 77(9), 2618-2633.
https://doi.org/10.1111/all.15273

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

https://doi.org/10.1111/all.15273
https://research.rug.nl/en/publications/3d606781-79ac-4f02-9df9-782bb6135bfa
https://doi.org/10.1111/all.15273


Allergy. 2022;00:1–16.    | 1wileyonlinelibrary.com/journal/all

Received: 3 November 2021  | Revised: 9 February 2022  | Accepted: 13 February 2022

DOI: 10.1111/all.15273  

E A A C I  T A S K  F O R C E  R E P O R T

Allergic and hypersensitivity conditions in non- specialist care: 
Flow diagrams to support clinical practice

Dermot Ryan1  |   Bertine M. J. Flokstra –  de Blok2,3,4  |   Evangéline Clark5 |   
Clara Gaudin6 |   Myriam Mamodaly5 |   Janwillem Kocks2,7,8 |    
Jantina Lucia van der Velde3,9  |   Liz Angier10 |   Kerstin Romberg11,12 |    
Radek Gawlik13 |   Pascal Demoly5,14,15  |   Luciana Kase Tanno5,14,15

1Usher Institute, University of Edinburgh, Edinburgh, UK
2General Practitioners Research Institute (GPRI), Groningen, The Netherlands
3University of Groningen, University Medical Center Groningen, GRIAC Research Institute, Groningen, The Netherlands
4Department of Pediatric Pulmonology and Pediatric Allergology, University of Groningen, University Medical Center Groningen, Beatrix Children's Hospital, 
Groningen, The Netherlands
5University Hospital of Montpellier, Montpellier, France
6University Hospital of Nantes, Nantes, France
7Observational and Pragmatic Research Institute, Singapore, Singapore
8University of Groningen, University Medical Center Groningen, GRIAC Research Institute, Groningen, The Netherlands
9Department of General Practice, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands
10Primary Care and Population Sciences, University of Southampton, Southampton, UK
11Health Care Centre, Näsets Läkargrupp, Höllviken, Sweden
12Respiratory Medicine and Allergology, Clinical Sciences Lund, Lund University, Lund, Sweden
13Department of Internal Medicine, Allergology and Clinical Immunology, Silesian University of Medicine, Katowice, Poland

This is an open access article under the terms of the Creative Commons Attribution- NonCommercial License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2022 The Authors. Allergy published by European Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd.

Abbreviations: A/H, allergic and hypersensitivity conditions; ADRs, adverse drug reactions; EAACI, European Academy of Allergy and Clinical Immunology; EAI/AAI, epinephrine/
adrenalin auto- injector; FeNO, fractional exhaled nitic oxide; GINA, global Initiative for asthma; GPS, general practitioners; PEF, peak expiratory flow; SIgE, specific IgE; SIGN/BTS, 
Scottish Intercollegiate Guideline Network/British Thoracic Society.

14IDESP, INSERM –  University, 
Montpellier, France
15WHO Collaborating Centre on Scientific 
Classification Support, Montpellier, France

Correspondence
Dermot Ryan, Usher Institute, University 
of Edinburgh, Edinburgh, UK.
Email: dermotryan@doctors.org.uk

Funding information
The TF was sponsored by EAACI.

Abstract
Most patients presenting with allergies are first seen by primary care health profes-
sionals. The perceived knowledge gaps and educational needs were recently assessed 
in response to which the LOGOGRAM Task Force was established with the remit of 
constructing pragmatic flow diagrams for common allergic conditions in line with an 
earlier EAACI proposal to develop simplified pathways for the diagnosis and manage-
ment of allergic diseases in primary care. To address the lack of accessible and prag-
matic guidance, we designed flow diagrams for five major clinical allergy conditions: 
asthma, anaphylaxis, food allergy, drug allergy, and urticaria. Existing established al-
lergy guidelines were collected and iteratively distilled to produce five pragmatic and 
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1  |  INTRODUC TION

In spite of the fact that allergy, in one of its many guises, is the rea-
son for an estimated 6% of consultations, the primary care clinician 
has often received little or no training at either undergraduate or 
postgraduate level concerning this disease area.1,2 There is clearly a 
need to upskill healthcare professionals working in primary care.3 To 
date, there are two publications which have identified the core skills 
required for primary care practitioners with a further one for pro-
fessions allied to health, but in general, there is no sign of these 
being implemented, although for the first time, allergy is included as 
part of the postgraduate curriculum for primary care in the United 
Kingdom.4– 6

The making of a diagnosis, even if this is provisional until con-
firmed, is a critical step in patient management previously called for 
by European Academy of Allergy and Clinical Immunology (EAACI) 
“to develop simplified pathways for the diagnosis and management 
of allergic diseases in primary care.”7,8 Diagnosis is a complex process, 
requiring an underlying level of relevant clinical knowledge, pattern 
recognition and interpretative skills to be successful.7,8 An incorrect 
diagnosis leads to inappropriate investigation and management deci-
sions, which may cause patients harms and incur greater expense to 
the patient and to society.9,10

The diagnostic process in allergy is further confounded by the 
presence of non- allergic diseases, from which it must be differen-
tiated. For example, allergic asthma and non- allergic asthma11 or 
IgE- mediated food allergy, non- IgE- mediated food allergy and non- 
immunologically mediated adverse reaction to foods.12

This is further seen with the recording of adverse drug reactions 
(ADRs), the vast majority of which are non- allergic in nature but 
which seem to be recorded, as allergic reactions.13,14

There is an urgent need to bridge the gap between the situation in 
which we currently find ourselves and the time when primary care is 
equipped with the appropriate skills to diagnose allergy.3,15 The pur-
pose of this EAACI task force was to distill existing allergy guidelines 
into simple, practical, accessible tools to aid diagnosis of common 
allergic problems encountered on a daily basis within primary care, 
while recognizing their applicability to other non- allergy specialist 
areas. We chose not to include rhinitis as this has been adequately 
addressed, incorporating simple flow diagrams developed by a mul-
tidisciplinary group, by the Allergic Rhinitis and its Impact on Asthma 
(ARIA) guideline.16

2  |  METHODOLOGY

A pragmatic approach was taken to a pragmatic challenge. The core 
group decided the five topic areas which were to be included. The 
team was multidisciplinary consisting of two allergists, one respira-
tory/allergy specialist, one research scientist, four general practition-
ers (GP), and three PhD students (two going into primary care). Five 
subgroups were established, one for each of the topics: They devel-
oped the initial drafts which were reviewed and iteratively refined in 
a series of three face to face and four three- hour zoom sessions until 
the whole group reached agreement.

The five allergic and hypersensitivity conditions (A/H) we have 
chosen are as follows: Asthma, Anaphylaxis, Drug allergy, Food al-
lergy, and Urticaria.

2.1  |  Construction of the five logograms

A flow diagram was constructed for each of the five A/H consisting 
of schematic diagrams to cover different aspects of these conditions. 
The flow diagrams were designed using draw.io® with the intention 
of ultimately digitalizing the diagrams to enable presentation in elec-
tronically linked layers. Generally, most of the flow diagrams are avail-
able in one or two layers. More detail is available in additional layers 
which the GP will be able to access (when digitized) by clicking in 
the steps signaled by gray buttons or hover- boxes. The particular de-
tails available in the layers will depend on the characteristics of each 
condition. For the purpose of this paper, these data are attached as 
Appendices S1– S5, but it is hoped ultimately to have them available 
in an electronic format.

As A/H have overlapping aspects, the logograms may also be in-
terlinked with the GP enabled to navigate to other relevant parts 
of the work taken as a whole. For instance, anaphylaxis is mainly 

accessible tools to aid diagnosis and management of these common allergic problems. 
Ultimately, they should now be validated prospectively in primary care settings.

K E Y W O R D S
allergy/hypersensitivity, diagnosis, flow- diagram, non- specialist care, primary care
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caused by drugs, food and Hymenoptera venom but may have urti-
caria as one of the manifestations and current uncontrolled asthma 
as risk factors. Where appropriate, hot links will be provided to rap-
idly access other logograms as indicated.

2.2  |  Ethics and funding

No ethics committee approval was required for this work.
This work was funded by a Task Force grant from EAACI.

2.2.1  |  Asthma

Current asthma guidelines are not instantly clear concerning diagno-
sis. Asthma, unlike many other disorders, does not have one clinically 
defining feature or measurement, being a syndrome.17 Diagnosis is 
very much like constructing a multidimensional jigsaw incorporat-
ing essential elements of history, physical examination, and inves-
tigation (bio- markers) including response to treatment. Breaking 
them down into probability categories (as suggested by the SIGN/
BTS model18) aids the practitioner in choosing what investigations 
to perform and how to incorporate the results into the diagnostic 
process. We have drawn on GINA statement19 and BTS/SIGN guide-
line18 focusing on asthma diagnosis in general and not on the specific 
allergic asthma endotype.

2.2.2  |  Anaphylaxis

Arguably, anaphylaxis is the most severe manifestation of allergic 
diseases, increasing in incidence and prevalence and resulting in 
poor quality of life with the risk of fatality. In primary care, one is 
rarely witness to an actual attack, but has to recognize from the his-
tory what has happened and what to do next to make the patient 
safe. Misdiagnosis can increase considerably the risk of death, thus 
referral to an allergy or respiratory specialist is key for risk stratifi-
cation. We have drawn on the current EAACI guideline on anaphy-
laxis12 which is currently being reviewed.20 Only three percent of 
countries worldwide have an anaphylaxis guideline.21

2.2.3  |  Food allergy

As much as 30% of the population believes that they have a food 
allergy,22– 24 leading to a high level of requests to GPs for allergy 
testing (specific IgE [sIgE]). Differentiating IgE- mediated food al-
lergy from non- IgE- mediated food allergy and non- immunologically 
mediated adverse reactions to foods is an essential skill, as well as 
identifying patients at higher risk of severe reactions and the inter-
pretation of SIgE in relation to food allergy. All these skills need to 
be developed with confidence.25,26 We have drawn on the current 
EAACI guideline on food allergy and anaphylaxis.26

2.2.4  |  Drug allergy

Drug allergy is a small subset of Adverse Drug Reactions; there is a ten-
dency, however, to classify all ADRs as allergic. Our intention is to facil-
itate the differentiation between allergic and non- allergic reactions so 
that patients are not inappropriately labelled, sometimes with negative 
consequences (e.g., misdiagnosis of penicillin allergy leading to inap-
propriate antibiotic prescription, resistant bacteria and increased mor-
bidity and mortality27). We have drawn on the ICON guideline28 and 
a paper outlining the role of primary care in drug hypersensitivity.29

2.2.5  |  Urticaria

Urticaria is mistakenly believed by many to be an IgE- mediated type 
1 hypersensitivity reaction (allergy) with the consequence that un-
necessary investigations are performed which in turn provide re-
sults, which are open to misinterpretation with significant impact on 
the life of the patient.30– 33 The frequently associated angioedema 
frequently leads to unscheduled visits, including emergency room 
visits. We have drawn on EAACI/GA2LEN/EDF/WAO guideline for 
the definition, classification, diagnosis, and management of urti-
caria.34 This has been subsequently superseded by the 2021 update, 
which re- affirms our approach.35

3  |  RESULTS

Note: Information pertaining to hover- boxes appears in the specific 
Appendices S1– S5 annex.

3.1  |  Asthma

The asthma logogram consists of one schematic flow diagram com-
prising two steps: assessing probability based on clinical history and 
physical examination, (Figure 1); diagnosis depending on probability 
and availability of tests (Figure 2). As asthma is a long- term condi-
tion, there is no need to rush into the diagnosis of asthma. The di-
agnosis needs careful consideration, as long- standing, sometimes 
lifelong treatment is required. Although spirometry is an important 
element in the diagnosis of asthma, clinical suspicion, based on care-
ful history taking, is the initial step in building the jigsaw. Many of 
the current guidelines are based upon the availability of spirometry. 
Unfortunately, spirometry and bronchodilator and/or hyperreactiv-
ity testing is not accessible everywhere. As an alternative, 2 weeks 
of peak- flow measurements can be considered.

In low probability cases based on the symptoms, history, and 
physical examination, alternative diagnoses (available by hover-
ing over the gray buttons [hover box] Asthma Annex Appendix S1) 
should be considered before additional testing. Spirometry is always 
preferred as the next step, but based on the probability of asthma, 
initial treatment with inhaled corticosteroids (with or without fast 
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acting long- acting beta2- agonists) can be used in patients with a 
high probability, where spirometry is not available. It is desirable to 
accompany treatment initiation with peak flow charting and symp-
tom recording to assess response.

In medium probability cases, Figure 2, our logogram advises refer-
ral for spirometry testing. There are supporting biomarkers, such as 
FeNO, blood eosinophils, and specific IgE that can add information to 
the jigsaw and increase or decrease the likelihood of asthma (listed in 
the gray buttons). These measurements might be already available in 

the clinical record (e.g., eosinophil count) or can be tested where avail-
able. A careful review of the treatment is advised after 2– 4 weeks. 
Where no spirometry has been performed, and where there is im-
provement in symptoms, it is advisable to stop the treatment to eval-
uate the natural course of the symptoms. If they re- occur, it indicates 
asthma and the need to initiate long- term management following 
the guidelines. The hover- boxes may be found in the Asthma Annex, 
Appendix S1. A practical summary of long- term management is given 
in a gray button in the Appendix S1 asthma annex, hoverbox 5.

F I G U R E  1  Assess the probability of 
asthma

>1 of wheeze,
shortness of breath,

cough, chest tightness1

Worse at night or in 

the early morning1

Symptoms are
triggered1

Isolated cough1
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Acompaning
neurological
symptoms1
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inspiration1
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3.2  |  Anaphylaxis

The anaphylaxis flow- diagram covers 2 main situations: 1) patient 
potentially experiencing anaphylaxis, (Figure 3) and 2) patient having 
possibly experienced anaphylaxis (Figure 4). In the first flow diagram, 
key symptoms are highlighted to support prompt identification and 

treatment of anaphylaxis, followed by individualized emergency plan 
and recommendations regarding referral. The second flow diagram is 
focused on key aspects of the clinical history to support risk reduc-
tion and referral to the specialist for risk stratification. Additional de-
tails indicated by the hover- boxes are to be found in the Anaphylaxis 
annex Appendix S2.

F I G U R E  2  Diagnostic route based 
on probability AND availability of 
investigations

DURING PERIODS OF SYMPTOMS
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3.3  |  Drug allergy

Drug allergies are a subset of all adverse drug reactions, as discussed 
above: three flow diagrams were created: 1) differentiation between 

drug allergy/hypersensitivity and adverse drug reactions, (Figure 5) 
2) addresses patients currently experiencing drug allergy/hypersen-
sitivity reaction, (Figure 6) 3) addresses patients reporting a past 
history of possible drug allergy/hypersensitivity (Figure 7). More 

F I G U R E  3  Patient potentially experiencing anaphylaxis
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F I G U R E  4  Patient having possibly experienced anaphylaxis



8  |    RYAN et Al.

information, linked to the 3 flow diagrams is indicated by the gray 
buttons, available in the Appendix S3 drug allergy annex.

3.4  |  Food allergy

The food allergy logogram focusses on IgE- mediated food allergy and 
consists of two schematic flow diagrams aiming at: 1) differentiating 

food allergy from other food related problems, (Figure 8) 2) determin-
ing the likelihood of food allergy (Figure 9). The first flow diagram in-
quiries about exposure to typical foods and typical symptoms related 
to food allergy to differentiate “maybe food allergy” from “less likely 
food allergy.” A list of typical foods and typical symptoms related to 
food allergy is available behind the corresponding gray buttons which 
is available in the Appendices S1– S5 annex. In addition, by inquiring 
about systemic reactions, “maybe food allergy” is differentiated from 

F I G U R E  5  Differentiation between drug allergy/hypersensitivity and adverse drug reactions
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F I G U R E  6  Patient experiencing a drug reaction
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F I G U R E  7  Patient reporting a past history of drug hypersensitivity
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“pollen- food allergy,” as the latter usually causes mild symptoms and 
patients do not need to be referred to a specialist. In the second flow 
diagram, “maybe food allergy” is further divided into “high likelihood of 
food allergy” and “low likelihood of food allergy,” based on five factors: 
time between ingestion of food and start of reaction, eliciting amount, 
reproducibility, environment, and specific IgE for the suspected food. 
The greater the number of “green factors” present, the higher the like-
lihood of food allergy. The more “red factors” are present, the lower 
the likelihood of food allergy. Based on the likelihood of food allergy 
recommendations for referral and management are provided. Further 
information is provided in the hover- boxes in the Food allergy annex, 
Appendix S4.

3.5  |  Urticaria

The urticaria logogram consists of 2 flow diagrams addressing 
acute urticaria (Figure 10) and chronic urticaria (Figure 11). The 
first flow- diagram, supports the recognition and treatment of 

acute urticaria, excluding potential differential diagnosis or asso-
ciation with red flag signs, which would require immediate man-
agement (link to anaphylaxis). The second flow diagram support 
referral to a specialist. More details are provided in the gray but-
tons or hover- boxes in the Appendix S5 urticaria annex to support 
the previous information.

4  |  DISCUSSION

In this study, we describe the development of 5 flow diagrams de-
signed to assist primary care physicians (and other non- allergy 
specialists) manage patients with symptoms suggestive of Allergy/
Hypersensitivity reactions. The strengths of this study are that for 
each logogram we followed the same methodology, having in mind 
not only the background knowledge on the topics including the 
guidelines previously published but also the necessity for logograms 
to be easily accessible, intuitive, and usable within the time restric-
tions of a high primary care workload. Although GPs are active and 

F I G U R E  8  Differentiating food allergy from other food related problems
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F I G U R E  9  Likelihood of food allergy
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play a key role globally, in both high-  and middle- /low- income coun-
tries, in the delivery of health care, their specific needs are not met 
by guidelines and to a great extent, written by specialists.

The logograms were developed by the task force members from 
different European countries. This collaboration provided rich inter-
national information from different healthcare systems enabling the 
logograms to be suitable for use in different European countries, 

recognizing that clinical practice and availability of resources may 
differ. For example, referring a patient who experienced anaphylaxis 
to a specialist will soon be obligated by law in France, but in Sweden, 
GPs with a special interest in allergy are trained to perform the risk- 
assessment for anaphylaxis in primary care. Another example is the 
availability of epinephrine auto- injectors (EAI). In most European 
countries, EAIs are reimbursed by insurance companies. However, 

F I G U R E  1 0  Diagnosis of acute urticaria
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F I G U R E  11  Diagnosis of chronic urticaria
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in Poland, EAIs are not reimbursed, and in Romania, EAIs are even 
not available. Although these logograms have been developed in 
Europe, in the future, these logograms could also be used in other 
parts of the world, taking into account the possible differences in 
healthcare systems and resources that may exist between countries. 
In addition to targeting improvements in diagnosis and management 
of allergic diseases in primary care, the tools also aim to reduce the 
burden on specialist allergy services by enabling GPs to diagnose 
and treat mild and moderate allergies, referring only severe and/
or atypical cases to secondary care and therefore enabling GP to 
access essential decisions rapidly without unnecessary referrals to 
specialist allergy services.

This work is not without limitations: The lack of knowledge and 
confidence in managing allergy in primary care has previously been 
highlighted in other EAACI position statements with a commitment 
by EAACI to address these deficits. The authors acknowledge that 
the current work would benefit from prospective validation in 
primary care. The flow diagrams, in common with the guidelines 
from which they are derived, will not give 100% certainty concern-
ing diagnosis but that nirvana has yet to be attained by any diag-
nostic process. While reducing uncertainty, some uncertainty still 
remains, a situation with which GPs deal with every day of their 
working lives.36

Our diagnostic uncertainties should be shared with the patient 
as we work with them to manage their problems.37

Our flow diagrams are designed to be developed to be digitized 
and used within a consultation. There is much information available 
through the gray buttons and “hover- boxes.” Incorporating all of 
these in a written paper defeats the purpose of providing immediacy 
but would be available at a click of the button in the Appendices 
S1– S5 annexes.

Our flow diagrams are untested, although this is a common fea-
ture of guidelines: The very limited literature in this area to date sug-
gests that such initiatives are successful.38– 42 Such testing should 
not be confined to diagnostic confirmation but on the wider impacts 
on the patient 41 and the healthcare system.42

It is hoped that this work will be widely disseminated and 
in particular that it will be digitalized to provide instant access. 
Digitalization will permit easy access to the underlying rationale and 
supporting information as required. We have constructed the flow 
diagrams with Appendices S1– S5 annexes and hover- boxes with a 
view to accelerating this process.

5  |  CONCLUSION

We have distilled a multiplicity of current guidelines, largely devel-
oped by allergy specialists, and adapted them to be clear, concise 
comprehensible and accessible to primary care and other non- 
allergy clinicians in a pragmatic flow- diagram format.
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