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care physician will label the majority of patients as aller-
gic without further enquiry, leading to problems related 
to overdiagnosis. !e aim of this review is to highlight 
the importance of correctly diagnosing DHRs, suggesting 
a structured diagnostic approach for primary care physi-
cians to follow when a DHR is suspected, recognition of 
the signs that indicate a reaction requires urgent manage-
ment, and emphasizing the criteria for referring patients 
experiencing DHRs to specialists.

Methods: search strategy
Electronic literature searches of the MEDLINE and 
EMBASE databases were performed using the following 
key words: adverse drug reaction, drug allergy, hypersen-
sitivity, anaphylaxis, urticaria, exanthema, betalactam, 
non-steroidal anti-inflammatory drugs, drug provocation 
test, primary care, and general practitioner. Each article 
was reviewed for suitability and a consensus was reached 
among the authors regarding the recommendations for 
when a patient should be referred to an allergist for eval-
uating a suspected DHR.

Classifying DHRs
!e classification of DHRs is difficult as for many drugs 
and clinical presentations the underlying mechanisms are 
poorly understood. !ey can be classified based on the 
delay between the last drug administration and the onset 
of the reaction as either an immediate reaction, when 
occurring up to 1 h after the drug intake, or a non-imme-
diate reaction, when occurring after more than 1  h [6]; 
in reality non-immediate reactions can occur several days 
after treatment. Immediate reactions are mainly induced 
by an IgE-mediated mechanism and non-immediate reac-
tions are often specific T cell mediated, although other 
mechanisms can be involved [6]. However, this chrono-
logical classification has limitations due to the arbitrary 
cut-off point of 1 h: firstly, the exact occurrence of initial 
signs of a drug allergy might be hard to pinpoint in the 
clinical history. Secondly, the route of administration can 
influence the time interval in which the reaction starts, 
e.g. antibiotics can elicit severe anaphylaxis within a few 
minutes after parenteral administration, but can take up 
to 1–2 h to do so after oral intake. !irdly, drug metabo-
lites may take some hours to be formed and therefore an 
IgE-mediated immediate reaction can start much later 
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3.1 Diagram differentiating adverse drug reaction and drug hypersensitivity 
 

 

 

A-type reactions are the most common (70-80%), and are a consequence of the pharmacological action of the drug, 
occurring in otherwise normal patients. They are dose dependent and predictable.  

Table with A-type reactions:  

Name of the reaction Examples 

Toxicity Bleeding from anti-coagulants 

Side effects Sleepiness from antihistamines 

Interactions with other drugs Theophylline toxicity after inhibition of its metabolism by cimetidine 

Doña I. et al., An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and 
management of drug hypersensitivity, Clin. Transl. Allergy, 2018. 

 

Predictable (Hover box 2) 
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B-type reactions are less common and are considered dose-independent, unpredictable and unrelated to the 
pharmacological effects of the drug when taken at normal dosage. 

Table with B-reactions: 

Name of the 
reaction 

Definitions Examples 

Drug allergy Hypersensitivity reaction immunologically 
mediated either  

-  by drug-specific antibodies : 

 

- by T-cells: 

 

 

- Amoxicillin-induced anaphylaxis 
 

- Allopurinol induced toxic 
epidermal necrolysis 

Non-allergic 
reactions 

 

1/ Pseudoallergy 

 

 

 

2/ Intolerance 

 

 

3/ Idiosyncrasy 

Others hypersensitivity reactions non 
immunologically mediated. 

 

Liberation of vasoactive mediators due to the 
direct memebrane cell effect, related to the 
osmolality of the solution or the activation of the 
complement system. 

 

 

Undesirable effect at sub-therapeutical doses. 

 

Non-immunological response in susceptible 
subjects. 

 

 

 

è Flushing from iodinated 
contrast media 

 

 

è Tinnitus after a single average 
of dose of aspirin 

 

è Hemolysis in persons with 
glucose-6-phosphate 
deshydrogenase deficiency 

Doña I. et al., An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and management 
of drug hypersensitivity, Clin. Transl. Allergy, 2018.  

 

 

Unpredictable (Hover box 2) 



 

When patient experiencing drug reaction 

 

 

 

 

Definition: Nikolsky sign: It is a clinical dermatological sign characterized by detachment of the epidermis when 
rubbing the skin with weak or moderate pressure. The sign is positive if when exerting a slight pressure there is 
detachment of the skin, leaving wet and red areas. 

Demoly P. & al., International consensus on drug allergy, Allergy, 2014. 

 

 

Diagnosis

The diagnosis of DHRs requires knowledge of the scien-
tific literature with access to Medline searches and to the
Committee on Safety of Medicine and Embase Reports for
the more recently introduced drugs. The lack of case
studies involving a particular compound does not mean
that it cannot induce a DHR, but for a widely used
drug, it renders DHRs much less likely. The diagnosis is
indeed based on history, on clinical manifestations, and if
possible, on in vivo tests and some in vitro biological
tests (Fig. 3) (78). However, only a few clinical and
biological tools are available and fully validated. More-
over, a definitive diagnosis of such a reaction is pre-
ferred in order to institute proper preventive measures
(Box 3).

Evaluation of the clinical history
Clinical history must be carefully obtained and should
include the symptomatology (whether compatible with a
DHR), the chronology of the symptoms (previous exposure,
delay between the last dose and the onset of symptoms,
effect of stopping treatment), other medications taken (both
at the time of the reaction and other drugs of the same
class taken since), and the medical background of the
patient (any suggestion of a previous allergy, whether

associated with medication or not, or of a medical condi-
tion, such as chronic urticaria/chronic rhinosinusitis, that
can be aggravated by the intake of certain drugs such as
aspirin and noncycloxygenase two selective NSAIDs). Data
should ideally be recorded in a uniform format, and in
order to harmonize the DHR diagnostic procedures, mem-
bers of EAACI-DAIG/ENDA have developed a question-
naire (11) available in many different languages (Appendix
S1 in the online Supporting Information). Diagnosis is more
difficult when patients are not seen during the symptomatic
phase, in which case photographs are helpful. When patients
are seen during the reaction, the suspected drugs should be
stopped after a benefit/risk balance analysis, especially if
danger/severity signs are present (Fig. 2) (62).
A large number of reactions are presumed to be drug

related and allergic in nature, but closer examination often
reveals that they are not (3, 5). The history is often not reli-
able because different drugs are frequently taken simulta-
neously and each of them can account for the symptoms,
although often with very different a priori probabilities. His-
tory can also be imprecise in many cases. Finally, the clini-
cal picture of DHRs is very heterogeneous, mirroring
many distinct pathophysiological events (Table 2). Thus,
for the diagnosis of DHR, many healthcare professionals
rely on history and various reference manuals. They do
not attempt to prove the relationship between the drug
intake and the symptoms or to clarify the underlying

ALERT SIGNS QUICKLY LOOK FOR

Signs, measurements Diagnosis

Sudden onset of multisystem* symptoms 
(*respiratory, skin and mucosal)

Reduced blood pressure Anaphylactic shock
Inspiratory dyspneaDysphonia Laryngeal edemaSialorrhea

Painful skin Skin blisters, bullae Nikolsky signBlood count (leucopenia, thrombopenia) Renal function (↑ urea, creatinin)

SJS/TENAtypical target lesionsErosions of mucosa
( ≥ 2 mucous membranes)

Fever > 38.5°C Lymphadenopathia ( ≥ 2 sites)Blood count (eosinophilia, atypical lymphocytes) Liver function tests (↑ liver transaminases)Proteinuria HSS/DRESS/DIHSSkin extension > 50%Centrofacial edema
Purpuric in!iltrated papules Blood count (exclude thrombocytopenia) Renal function (proteinuria, urea, creatinin) VasculitisNecrosis Hypocomplementemia ↑

Figure 2 Clinical and biological danger signs suggesting severe cutaneous and/or systemic reactions (created using data from (62)).
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Red Flag Signs (Hover box 4) 



 

 

 
 
 

Low blood pressure after exposure to a known allergen for this patient (minutes to a few hours): 
° From 1 month to 1 year, PAS <70 mmHg 
° From 1 to 10 years old, PAS <70 + (2 x age) mmHg 
° From 11 to 17 years old, PAS <90 mmHg 
° Adult, PAS <90 mmHg or more than 30% lower than usual. 
 

Gloaguen & al., Prise en charge de l’anaphylaxie en médecine d’urgence. Recommandation de la Société française de médecine 
d’urgence (SFMU) en partenariat avec la Société française d’allergologie (SFA) et le Groupe francophone de réanimation et 
d’urgences pédiatriques (GFRUP), et le soutien de la Société pédiatrique de pneumologie et d’allergologie, Ann.Fr.Med.Urgence, 
2016. 

 

 

Especially if affecting more than one mucosal area.  

Doña I. & al., An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and 
management of drug hypersensitivity, Clin. Transl. Allergy , 2018.  

 

 

Sudden onset of high fever (>39°C), otherwise explained. 

Doña I. & al., An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and 
management of drug hypersensitivity, Clin. Transl. Allergy , 2018. 

 

 

Facial edema. 

Doña I. & al., An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and 
management of drug hypersensitivity, Clin. Transl. Allergy , 2018.  

 

 

Hepatocytolysis and renal failure, eosinophilia and hyperlymphocytosis. 

Demoly P. & al., International consensus on drug allergy, Allergy, 2014. 

 

Diffuse erythematous swelling (Hover box 4d) 

Internal organ involvement with disturbeded biomarquers (Hover box 4e) 

Stopping medication (Hove box 4f) 

Hypotension or shock (Hover box 4a) 

Mucous membrane lesion (Hover box 4b) 

Fever (Hover box 4c) 



 
 

 

 
 

   When patients experiencing non anaphylactic reactions are examined during a reaction, the suspected 
drugs should be stopped if the risks of continuing the administration of the drug outweigh the benefits. 

If danger/severity signs are present, the suspected drugs should be stopped immediately.		 

Demoly P. et al., International consensus on drug allergy, Allergy, 2014. 

 

s. 

If danger/severity signs are present, the suspected drugs should be stopped immediately.		 

Demoly P. et al., International consensus on drug allergy, Allergy, 2014. 

 

 

   Other options, such as treating through (…) are only used in certain specific situations. 

Doña I. et al., An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and management 
of drug hypersensitivity, Clin. Transl. Allergy , 2018.  

    First, continuation of the incriminated antibiotics was deemed necessary because of their clinical 
effectiveness and a more favorable side effect profile compared with structurally different alternatives.  
Second, an unequivocal diagnosis of maculopapular exanthema was made by exclusion of any clinical 
and laboratory “danger signs” indicating a potentially severe drug reaction. 
Close and careful monitoring of patients was ensured in the inpatient setting. In addition to cutaneous 
and overall clinical symptoms, liver and kidney function parameters were regularly evaluated during 
follow-up.  
 
Trautmann et al., “Treating Through” Decision and Follow-up in Antibiotic Therapy-Associated Exanthemas, J.Allergy Clin 
Immunol Pract, 2017 
 

Continuing the treatment (“Treating through”) (Hover box 4g) 

 
 
 
 

Type of differential diagnosis Examples 
Infectious disease Measles virus infection, scarlet fever, rubella, 

erythema infectiosum (parvovirus B19), 
exanthema subitem (Roseola infantum, HHV-6 
infection) 

Spontaneous acute urticaria or chronic urticaria  
Other dermatological disease Psoriasis, lichen planus, eczema, pityriasis rosea, 

lupus erythematosus, dermatomyositis, bullous 
pemphigoid, Kawasaki disease 

 

 

Consider differential diagnosis (Hover box 5) 



 

When patient reporting a past history of possible drug hypersensitivity 

 

 

 
 

Doña I. et al., An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and management 
of drug hypersensitivity, Clin. Transl. Allergy , 2018.  

 
   Retrieve structured and precise written information. And for example, when there is a per-operative 
reaction, it is important to get anesthesia record.  

 

   Patient with the same symptoms after taking the same drug or a similar drug class. 
Eliminate patients with symptoms appearing without taking the drug or if medication taken since 
without reaction. 

Demoly P. & al., Development of algorithms for the diagnosis and management of acute allergy in primary practice, World Allergy 
Organ J., 2019.  

 

 

   Drug hypersensitivity reactions can be classified based on the delay between the last drug 
administration and the onset of the reaction as either an immediate reaction, when occurring up to 1 h 
after the drug intake, or a non-immediate reaction, when occurring after more 1h. 

Doña I. & al., An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and 
management of drug hypersensitivity, Clin. Transl. Allergy , 2018. 
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is at significant risk of an IgE-mediated reaction to the 
incriminated drug [46]. Regarding in vitro tests to diag-
nose immediate reactions, specific IgE have been used for 
a long time for a limited number of drugs (e.g. some BL 
antibiotics, NMBA and chlorhexidine) [6, 47]. "eir diag-
nostic value depends on the drug, but specific IgE is gen-
erally less sensitive compared to skin tests. "ey are the 
first line in patients with a history of severe immediate 
anaphylaxis, due to the potential risk of systemic reac-
tions during skin testing [6]. Basophils activation tests 
(BATs) have received increasing interest recently, and 
although they are not available in all centers nor stand-
ardized for all drugs, BATs have shown to be useful and 

are recommended for diagnosing IgE-mediated reactions 
to BLs, NMBA, pyrazolones, fluoroquinolones and ICM 
[47]. Both immunoassays and BAT are recommended in 
high-risk patients before drug provocation tests (DPTs) 
and even skin tests [47].

DPTs involve the controlled administration of a drug 
under medical surveillance. "ey are widely considered 
to be the gold standard to establish or discard the diag-
nosis of hypersensitivity to a certain substance [48]. As 
the negative predictive value of other tests (both in vivo 
and in vitro tests) is not 100%, DPTs should be performed 
to formally exclude an immediate allergic reaction after 
negative skin tests and/or specific IgE or BAT [6]. Moreo-
ver, within NSAID DHRs, NSAID cross-hypersensitivity 
comprises reactions not caused by specific immunologi-
cal mechanisms but through changes to pharmacologi-
cal pathways e.g. inhibition of cyclooxygenase, therefore 
the DPT is currently the only diagnostic test available 
[9]. "is is crucial as cross-hypersensitivity represents 
the majority of DHRs induced by NSAIDs [9]. Note that 
DPTs should be performed ideally 2 months after the ini-
tial reaction, in a secure environment by a trained team.

Regarding diagnosis of non-immediate reactions, 
delayed-reading IDTs and/or patch tests are generally 
recommended [6]. "ese tests have been studied for a 
limited number of drugs (mainly antibiotics) and data are 
lacking regarding the standardization of concentrations 
and vehicles for the majority of other drugs. In children, 
it has been shown that in patients developing a benign 
exanthema (without any danger signs), DPTs can be 
performed without prior skin testing [15, 49]. Although 

Table 2 Signs indicating the possible severe progression of a DHR

a It is a clinical dermatological sign characterized by detachment of the epidermis when rubbing the skin with weak or moderate pressure. The sign is positive if when 
exerting a slight pressure there is detachment of the skin, leaving wet and red areas

Type of reaction Signs indicating a severe reaction
Referral advised

Immediate reaction 
(anaphylaxis)

Sudden onset of extensive pruritus (in particular palmoplantar and scalp)
Flush on face and neck with conjunctivitis and rhinitis
Angioedema of the oral mucosa (in particular pharynx and larynx)
Severe urticaria
Dyspnea and bronchospasm (especially in asthmatics)
Hypotension

Delayed reaction Cutaneous signs Centrofacial edema (diffuse erythematous swelling)
Involvement of large body surfaces or erythroderma
Painful skin
Atypical target lesions
Nikolsky sign  positivea

Erosive stomatitis
Mucositis (especially if affecting more than one mucosal area)
Hemorrhagic necrotizing lesions
Purpura

Signs indicating internal organ involvement Sudden onset of high fever (> 39 °C), otherwise unexplained
Disseminated lymphadenopathy
Arthralgias and arthritis

Table 3 Data that  should be recorded by  the primary 
care physicians in the clinical history of patients with sus-
pected drug allergy

Data that should be recorded in the case of a suspected DHR

Date of the reaction

The name of the incriminated drug and reason for prescribing

The number of doses taken before the reaction occurred

Time interval between the last dose of drug intake and the onset of the 
reaction

The nature and detailed description of the symptoms of the reaction

The treatment needed to resolve the reaction

The time for recovery

Other medications taken (both at the time of the reaction and other 
chemically related drugs after the reaction)

Underlying conditions (such as chronic urticaria/chronic rhinosinusitis)

Time interval (Hover box 11) 

Reproducibility (Hover box 10) 

Document the history with a structured approach (Hover box 8) 

Get documentation about clinical manifestations (cutaneous/extra-cutaneous) if available (Hover box 9) 



 

 

 

 

 

   For the evaluation of severity it is important to recovered : the treatment needed to resolve the 
reaction, the nature and detailed description of the  symptoms of the reaction, the place of care (need 
for hospitalization), the time for recovery. 

Doña I. et al., An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and 
management of drug hypersensitivity, Clin. Transl. Allergy , 2018. 

 
 

   Finally, cofactors such as exercise, food intake, alcohol and co-medications can speed up or slow down 
the onset or progression of a reaction.  It is also important to identify specific medical condi- tions that 
may play a role in DHRs, such as chronic  spontaneous urticaria/chronic rhinosinusitis, autoimmune or 
infectious diseases such as human immunodeficiency virus infection.		

Doña I. et al., An EAACI task force report: recognising the potential of the primary care physician in the diagnosis and          
management of drug hypersensitivity, Clin. Transl. Allergy , 2018.  

 

Severity of the reaction (Hover box 12) 

Cofactors (Hover box 13) 

	

 

   Confirm or refute the drug hypersensitivity diagnosis, through skin tests, targeted biological tests and 

provocation tests. In case of confirmed allergy, avoidance of the drug or of its pharmacological class, 

substitution treatment or desensitization will be considered. 

Demoly P. & al., Development of algorithms for the diagnosis and management of acute allergy in primary practice, World Allergy 
Organ J., 2019.  

Precisions: Iindications to referral the patient to specialist services:  

- In General : 

Refer people to a specialist drug allergy service if they have had:  

o -  a suspected anaphylactic reaction or  
o -  a severe non-immediate cutaneous reaction (for example, drug reaction with 

eosinophilia and systemic symptoms [DRESS], Stevens–Johnson Syndrome, toxic 

epidermal necrolysis).  

 



 
 
 

       -   For Beta-lactam antibiotics : 

Refer people with a suspected allergy to beta-lactam antibiotics to a specialist drug allergy service if 
they:  

o need treatment for a disease or condition that can only be treated by a beta-lactam 
antibiotic or  

o are likely to need beta-lactam antibiotics frequently in the future (for example, people 
with recurrent bacterial infections or immune deficiency).  

 

- For NSAID: 

Refer people who need treatment with an NSAID to a specialist drug allergy service if they have had a 
suspected allergic reaction to an NSAID with symptoms such as anaphylaxis, severe angioedema or an 
asthmatic reaction.  

       -   For anaesthesic treatment: 

Refer people to a specialist drug allergy service if they have had anaphylaxis or another suspected 
allergic reaction during or immediately after general anaesthesia.  

Refer people to a specialist drug allergy service if they need a procedure involving a local anaesthetic 
that they are unable to have because of suspected allergy to local anaesthetics.  

National Clinical Guideline Centre (UK). Drug Allergy: Diagnosis and Management of Drug Allergy in Adults, Children and Young 
People [Internet]. London: National Institute for Health and Care Excellence (UK); 2014 [cité 28 juill 2019]. (National Institute for 
Health and Clinical Excellence: Guidance). Disponible sur: http://www.ncbi.nlm.nih.gov/books/NBK248066/ 

	

	

   Update the person’s medical records or inform their general practitioner is there is a change in the drug 
allergy status. 

National Clinical Guideline Centre (UK). Drug Allergy: Diagnosis and Management of Drug Allergy in Adults, Children and Young 
People [Internet]. London: National Institute for Health and Care Excellence (UK); 2014 [cité 28 juill 2019]. (National Institute for 
Health and Clinical Excellence: Guidance). Disponible sur: http://www.ncbi.nlm.nih.gov/books/NBK248066/ 

 

 

Do not label (Hover box 15) 


