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Patients with suspected cutaneous adverse drug reac­
tions are often referred to allergy clinics or departments 
of dermatology for evaluation. These patients are select­
ed compared with patients identified in prospective and 
cross-sectional studies of hospital populations. This ex­
plains the observed variation in prevalence of specific 
reactions and of eliciting drugs. This study investigated 
the prevalence of cutaneous adverse drug reactions in a 
university hospital department of dermatology that is 
specially focused on allergy. An 8-month survey was car­
ried out during the period April–December 2003. Conse­
cutive patients suspected of having cutaneous adverse drug 
reactions during this period were examined by dermato­
logists and investigated. Drug imputability was assessed 
in the 194 patients included; 33.5% had an exanthema 
with certain or likely drug imputability. Urticaria and 
local reactions at injection sites were the most frequent 
reactions (25% and 18.8%, respectively). β-lactam anti­
biotics, extracts for desensitization and insulins were the 
main drug groups involved, and accounted for 22.8%, 
17.1% and 14.2%, respectively, of the reactions. Extracts 
for desensitization and insulins elicited more reactions 
than expected. This probably reflects the referral pat­
tern to an allergy clinic. Key words: cutaneous adverse 
drug reaction; drug allergy; drug eruptions; epidemiology; 
pharmaco-vigilance.
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Cutaneous adverse drug reactions (CADR) can be defined 
as noxious, unintended morphological skin changes with 
or without systemic involvement, developed after local or 
systemic administration of drugs in dosages commonly 
used for prevention, diagnosis or treatment of disease or 
modification of physiological functions, in accordance 
with the World Health Organization’s general definition 
of adverse drug reactions (ADR) (1). The spontaneous 
reporting of ADR is inconsistent (2) and furthermore 
varies between countries, as does drug use, illustrated by 

the variations in antibiotics sales in the European Union 
(EU) (3). Narrow-spectrum penicillins are used widely 
in the Scandinavian member states in contrast to the 
rest of the EU. Broad-spectrum penicillins, macrolides, 
lincosamides, and trimethoprim are used much less in the 
Scandinavian countries than in the rest of the EU.

National/regional studies are necessary for the map-
ping of the pattern and prevalence of CADR, as is 
studies aiming to determine the extent of ADR in the 
various contexts of general practice, hospital depart-
ments, and hospital populations.

Studies on the epidemiology of CADR have recently 
been performed in hospital populations (4, 5). No recent 
study on the occurrence of CADR in consecutive in- and 
out-patients in a dermatological university clinic exists 
from our part of the world.

This study aims to describe the occurrence of diag-
nosed drug eruptions seen in the department of derma-
tology and its allergy clinic (Allergy Centre).

Patients and Methods
This retrospective study on consecutive patients suspected of 
CADR was carried out in the Allergy Centre and Dermato-
logy Department at Odense University Hospital, University 
of Southern Denmark between April and December 2003. 
The department serves as a tertiary referral centre and sees 
patients referred by hospitals, practising dermatologists and 
general practitioners in Funen and the Southern part of Jutland 
(approximately 1.3 million inhabitants). The department sees 
approximately 7100 patients each year and has a specialized 
allergy clinic attached. In this 8-month period 194 in- and 
out-patients suspected of having CADR were examined by 
dermatologists. If CADR was suspected, the patient was refer-
red to the allergy clinic after a primary visit to the Department 
of Dermatology, and investigated by blood tests relevant to 
the specific skin disorder, skin prick tests, intradermal tests, 
patch tests and drug challenge tests. To assure that all relevant 
patients were included in the analysis a computer-based search 
was performed for patients with the following diagnoses: Exan-
thema medicamentale (T88.6), Anaphylaxis due to drug allergy 
(Z88.9), Drug allergy without specification (T88.7), History of 
penicillin allergy (Z88.0), and History of drug allergy (Z88.9). 
Of the 194 patients, 46 had escaped primary referral from the 
Department of dermatology to the Allergy Centre and were 
included following the computerized search. Finally, the his-
tory and clinical presentation were evaluated in a retrospective 
determination of the imputability of each drug as the possible 
culprit. Imputability analysis was performed as described by 
Moore et al. (6). Drug imputability of the cases was described 
as “likely” (= certain or likely), “possible” or “unlikely”. Cases 
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with the imputability score of “likely” were defined as drug 
induced and included for further analysis. In the 46 patients 
who escaped primary referral, drug imputability was established 
retrospectively from history, para-clinical investigations, but 
without in vivo allergological tests. 

Specific IgE was measured when applicable using CAP 
Pharmacia (Stockholm, Sweden). Basophil histamine release 
(HR) (RefLab, Copenhagen, Denmark) (7) was measured for all 
suspected drugs. Skin prick tests (SPT) were performed using 
commercially available formulations of the suspected drugs. 
SPT was performed in concentrations of 1:1 except in cases of 
suspected type 1 reactions where dilutions up to 1:1000 were 
used. Intradermal tests (IDT) were performed in concentrations 
of 1:1000–1:1 of commercially available sterile formulations for 
injections of the suspected drugs. Dilutions were made in com-
mercial vials, and IDT was performed on the lateral side of the 
upper arm. Histamine HCl 10 mg/ml (ALK-Abelló, Hørsholm, 
Denmark) was used as positive control and isotonic saline was 
used as negative control. SPT and IDT were read according to 
the guidelines of The European Academy of Allergology and 
Clinical Immunology (EAACI) (8). Drug challenge test (DCT) 
was performed when all afore-mentioned tests were negative 
in dilutions of 1:1000–1:1 of one therapeutic dosage, unless 
contraindicated (9). The DCT was considered positive upon 
recurrence of symptoms of the initial reactions.

Patch tests were performed using standard technique with 
Finn Chambers on Scanpore (Epitest Ltd Oy, Tuusula, Finland 
& Alpharma AS, Oslo, Norway) and pure drugs in 10% pet./aq./
eth. (Chemotechnique, Malmö, Sweden). Drugs not available 
in this formulation were tested using commercially available 
formulations of the drugs in 30% pet./aq./eth. (10). A number 
of drugs were investigated for cross-reactivity using patch test 
panels of: β-lactam antibiotics, cycline antibiotics, quinolones, 
macrolides, non-steroidal anti-inflammatory drugs (NSAIDs) 
and benzodiazepines, as suggested in an unpublished study 
protocol by Barbaud et al. (10). Patch tests were read on day 3 
and day 5–7 according to the International Contact Dermatitis 
Research Group (ICDRG) recommendations (11).

Statistical analysis was performed using Fisher’s exact test. 
Level of significance was set to 5%.

Results
In the study period 4706 individual patients were seen 
in the Department of Dermatology and its allergy 
clinic. A total of 194 cases of possible CADR were 
evaluated and 65 (33.5%) diagnosed as such (Fig. 1), 
yielding a prevalence of 1.38% among total referrals to 
the Department of Dermatology. The mean age of the 
patients with CADR was 52 years (range 8–86 years). 
The sex ratio (F/M) was 2.3.

The clinical classification of the 65 cases is shown 
in Table I. Urticaria, local reactions, and a combination 
of urticaria and angioedema were the most common 
reactions seen but a variety of other reactions were 
also observed.

Of the eliciting drugs, β-lactam antibiotics, extracts 
for desensitization (timothy: Phleum pratense; ALK-
Abelló) and insulins were the most frequent eliciting 
agents (Table II). Reactions to extracts for desensiti-
zation with grass were generalized in 6/11 cases with 
urticaria, and anaphylaxis in 1 case. The remaining 5 
cases were local reactions with swelling, redness and 
itch. Three of 11 patients reacted within minutes and 
6/11 within a few hours following injection. None of 
the generalized immediate reactions took place in the 
Allergy Centre. The patients experiencing adverse 
reactions to extracts for desensitization were all refer-
red for investigation from general practitioners. In two 
cases the latency period was not recorded. All reactions 
to insulins were local and described as rash or redness 
and itch developed within a few hours after injection 
of insulin.

The culprit drug was not identified in 5 “likely” 
cases of CADR (7.8%): 1 patient with autoimmune 

Fig. 1. Drug imputability in 194 patients evaluated for cutaneous adverse drug reactions.
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urticaria had urticaria following intake of cetirizine 
(UCB Pharma, Brussels, Belgium) and desloratadine 
(Schering-Plough Corp., New Jersey, USA) tablets on 
several occasions, but did not react to DCT with the liquid 
formulation of cetirizine or to any of the excipients upon 
skin test or DCT. Two of the patients referred had anap-
hylaxis with hypotension during general anaesthesia. 
One had elevated s-tryptase (113 µg/ml, normal base-
line), the other had normal value, eosinophils were not 
measured. All skin tests and DCT for antibiotics were 
negative. DCT for neuromuscular blocking agents and 

anaesthetics were not performed. One case of maculo-
papular rash had reactions upon DCT with ampicillin 
and gentamicin, but did not want the procedure repeated 
with the single drugs so the culprit could be identified. 
A patient with chronic hepatitis without any history of 
previous psoriasis was treated with peg-interferon α-2a 
and ribavirin and developed a psoriasiform reaction, 
peripheral and tissue eosinophilia and had a skin biopsy 
showing changes compatible with a drug reaction. 

Most frequently occurring disorders other than the 
CADR were hayfever/atopy, type II diabetes, and con-
tact allergy occurring in 13, 8 and 8 patients, respecti-
vely. Contact allergies were found to nickel in 7 patients, 
and to fragrance mix, thimerosal, p-phenylendiamine, 
colophony, Euxyl K400, methyldibromo-glutaronitril, 
mix of quinolones, epoxy resin, and ethylenediamine 
in one case each.

Table III lists the different findings for patients with 
and without CADR: the number of positive reactions 
of each test modality, the number of tests performed, 

Table I. Cutaneous adverse drug reactions by diagnosis

Clinical diagnosis No. of patients 
(%)

Eliciting drugs and number of cases

Urticaria 17 (26.2) Amoxicillin 1, Ceterizine 1, Diclofenac 2, Dicloxacillin 1, Grass extract 5, Hepatitis B 
vaccine 1, Insulin 3, Penicillin 3

Local reaction 12 (18.5) Grass extract 4, Heparins 1b, Insulin 6, Lidocaine 1
Urticaria & angioedema 7 (10.8) Amoxicillin 1, ASA 1, Ciprofloxacin 1, Ibuprofen 1, Penicillin 2, Trandolapril 1
Rash (unspecified)a 5   (7.7) Grass extract 1, Allopurinol 1, Ampicillin 1, Penicillin 2,
Maculo-papular rash 5   (7.7) Allopurinol 1, Ampicillin 1 (/gentamicin), Ibuprofen 1, Pivampicillin 1, Spironolactone 1
Anaphylaxis 5   (7.7) Enalapril 1, Excipients 1, Grass extract 1, Unknown 2,
Angioedema 4   (6.2) Acetylsalicylic acid 2, Insulin 1, Bupropion 1
Periorbital dermatitis 2   (3.1) Phenylephrine
Psoriasis 2   (3.1) Peginterferon α-2/Ribaverin 1, Perindopril 1
Eczema 1   (1.5) Oxcarbazepine 
Gingival hyperplasia 1   (1.5) Cyclosporine
Lupus erythematosus, systemic 1   (1.5) Carbamazepine
Subacute cutaneous lupus erythematosus 1   (1.5) Esomeprazol
Purpura 1   (1.5) Cytarabin/Mitocantion
Bullous pemphigoid 1   (1.5) Penicillinb

Total 65
aPatient unable to specify/not clear from history.
bPreviously published as case reports (22) and (24), respectively.

Table II. Drug groups implicated in cutaneous adverse drug reactions 
(CADR) in 65 patients

Drug No. of CADR (%)

β-lactam antibiotics 16 (22.8)
Extracts for desensitization 12 (17.1)
Insulins 10 (14.2)
ASA & NSAIDs 7 (10.0)
Excipients 6   (8.5)
ACE-inhibitors 3   (4.2)
Allopurinol 2   (2.8)
Phenylephrine 2   (2.8)
Anti-convulsives 2   (2.8)
Antihistamines 1   (1.4)
Bupropion 1   (1.4)
Cyclosporine 1   (1.4)
Cytokines 1   (1.4)
Diuretics, aldosterone antagonist 1   (1.4)
Heparins 1   (1.4)
Local anaesthetics 1   (1.4)
Proton pump inhibitor 1   (1.4)
Quinolones 1   (1.4)
Steroids 1   (1.4)
Vaccines 1   (1.4)
Total 71

ASA, acetylsalicylic acid; ACE, angiotensin-converting enzyme; NSAID, 
non-steroidal anti-inflammatory drugs.

Table III. Positive tests in drug allergy investigation on patients 
with cutaneous adverse drug reactions (CADR) and non-CADR

No. of positive tests (= patients)/ 
No. performed tests (= patients)

Test CADR Non-CADR

Histo-pathology, diagnosis supported 6 / 9 (28.5%) 7 / 12 (33.3%)
Histo-pathology, tissue eosinophilia 7 / 9 33.3% 4 / 12 19.0%
Peripheral eosinophils 2 / 9 (5.2%) 10 / 29 (34.4%)
S-tryptasea 3 / 7 (14.2%)b 0 / 14 (0%)

aBaseline tryptase was normal in all patients
b1 anaphylaxis during anaesthesia, 1 anaphylaxis and urticaria during 

DCT with diclofenac in a patient with negative DCT to ASA, 1 urticaria 
to penicillin in a patient with hereditary angioedema treated with C1-
esterase inhibitor.
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and the percentage of positive tests of the total number 
performed, as well as the culprits identified with the indi-
vidual tests are listed. The number of positive individual 
tests as well as the results for the test positive patients is 
given for patients both with and without CADR.

Discussion

The prevalence of CADR in a university hospital de-
partment of dermatology found in this study was 1.35%. 
The pattern of reactions and eliciting drug groups was 
different from previous reports of the epidemiology 
of CADR in the literature, and different from the pat-
tern we have published for a hospital population with 
in- and out-patients in the same institution (5). A high 
rate of local reactions and reactions from insulins and 
extracts for desensitization to grass was found, the latter 
in accordance with results from other allergy clinics in 
Denmark in the last couple of years, and reflects the re-
ferral traditions to the Allergy Centre when immediate 
type reactions are suspected. From the data presented 
here, the occurrence of atopy and contact allergy in 
patients with CADR does not seem to be increased 
compared with the normal population.

Figure 1 illustrates the distribution of the imputability 
scores. In the Dermatology Clinic as opposed to the 
Allergy Centre a large part of the patients scored “pos-
sible”, and did not qualify for CADR. An explanation 
for this, and a possible source of bias, is that the Allergy 
Centre traditionally investigates patients with imme-
diate reactions, where diagnostic tools for determining 
exact drug imputability are available, whereas delayed 
type reactions where the only diagnostic tool may be the 
history, are traditionally seen in the dermatology clinic.

The value of the diagnostic tests employed in this 
study is questionable since there is no generally accept
ed gold standard, and since the outcome of the tests are 
used diagnostically. Eosinophilia in peripheral blood or 
tissue has been associated with CADR in 36–75% of 
cases (12, 13). Romagosa et al. (12) found tissue eosi-
nophilia in 24% of patients with CADR; only half of 
these had peripheral eosinophilia. S-tryptase has been 
shown to demonstrate activation of mast cells in patients 
experiencing immediate allergic reactions (14), but is 
not specific to immunological mast cell activation (15). 
Furthermore, evaluating the value of specific diagnostic 
tests should not be attempted unless all patients have 
been tested with the tests in question.

In the majority of drug allergic reactions the determi-
nant is not known, but may represent a metabolite of the 
drug. Furthermore, the IgE response in the individual 
patient may be heterogeneous with IgE towards one or 
several different epitopes, as demonstrated in patients 
allergic to penicillin (16, 17). This may explain the 
low sensitivity and negative predictive value of RAST 
in penicillin allergy, and the lack of positive tests for 
specific IgE in the present study. In agreement with 
previous findings (5, 18), HR was of little value in the 
diagnosis of drug allergy; only 6.8% tested positive and 
2/6 were false positive.

Barbaud et al. (19), found 72% of their ACDR patients 
having a positive skin test: 43%, 24%, and 67% in patch 
test SPT, and IDT, respectively. Correspondingly, we 
diagnosed 44.2% by skin tests: 10% by patch test, 0% 
by, SPT and 34.2% by IDT. However, testing in this se-
lected group of patients yielded more positive tests than 
reported for a hospital population with acute cutaneous 
drug reactions (5). The differences can be explained by 
differences in test strategy.

Table IV. Investigation of positive allergy tests in cutaneous adverse drug reactions (CADR)

Test

CADR Non-CADR

No. of positive tests/   
No. performed

No. of test-positive patients/      
No. of patients tested

No. of positive tests/     
No. performed

No of test-positive patients/  
No. of patients tested

Specific IgEa 21/115 (7.3%)f 12/26 (13.6%)g 0/170 (0%)f 0/62 (0%)g

Histamine releaseb 8/189 (2.4%) 4/39 (4.5%) 2/141 (0.6%) 2/49 (2.2%)
Patch testc 13/281 (1.7%) 7/26 (8.0%) 0/456 (0%) 0/61 (0%)
Skin prick test 0/173 (0%) 0/34 (0%) 0/300 (0%) 0/85 (0%)
Intradermal testd 64/225 (15.9%) 24/37 (25.8%) 0/176 (0%) 0/56 (0%)
Drug challenge teste 46/116 (11.3%) 33/44 (25.9%) 0/188 (0%) 0/83 (0%)
aGrass: 6 (6 patients), insulins: 10 (4 patients), penicillins: 5 (2 patients).
bIbuprofen: 2 (2 patients), insulins: 4 (2 patients), β-lactamsc: 3 (1 patient), protamine: 1 (1 patient). 2 tests dismissed as false positive (1 ibuprofen and 1 
dicloxacillin) due to lack of correlation with skin tests and DCT.
cASA: 1 (1 patient), β-lactams (Penicillin G, penicillin V, ampicillin, amoxicillin, dicloxacillin, cefuroxime): 9 (3 patients), lidocaine: 1 (1 patient), 
phenylephrine: 2 (2 patients).
dβ-lactamsc: 7 (5 patients), excipients (metacresol, protamine.): 12 (6 patients), heparins: 4 (1 patient), insulins: 39 (10 patients), phenylephrine: 1 (1 
patient), steroids: 1 (1 patient) 1 doubtful reaction to Engerix B®.
eASA: 3 (3 patients), allopurinol: 2 (2 patients), β-lactams: 10 (7 patients), ceterizine: 1 (1 patient), ciprofloxacine: 1 (1 patient), diclofenac: 2 (2 patients), 
extracts for desensitisation 12 (12 patients), excipients: 4 (1 patient), ibubrufen: 1 (1 patient with negative DCT to ASA), insulins: 9 (2 patients), 
Ampicillin or gentamycin: 1 (1 patient).
f% of positive tests in relation to the skin of patients (CADR and non-CADR).
g% of test-positive patients with CADR and non-CADR.
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DCT was done according to protocol in 31.6%. This 
is in agreement with our previous findings, where DCT 
was necessary to diagnose 5 of 15 penicillin allergic 
patients with negative specific IgE (20), and with the 
conclusions of international guidelines (9, 21).

Two patients had positive reactions in DCT with an 
NSAID, but not to ASA, indicating mechanism other 
than ASA intolerance. As previously reported (22) a case 
of bullous pemphigoid caused by penicillin had positive 
specific IgE, HR, and patch tests to penicillins.

Approximately half of the patients primarily seen in 
the dermatology clinic were not skin tested, compared 
with all patients seen in the Allergy Centre. This may 
have biased the results in the direction of a lower pre-
valence, and a relative over-representation of imme-
diate type reactions. However, patients suffering from 
drug-induced dermatological diseases, such as subacute 
cutaneous lupus erythematosus or bullous pemphigoid, 
may show positive patch tests to the offending drug, 
even though the relevance of the reactions may be 
questionable (22, 23).

The reactions to grass pollen desensitization extracts 
reflected an “epidemic” seen in Denmark during the 
study period. Although extensive investigations were 
initiated both by the manufacturer and by the Danish 
Drug Agency, no explanation to the reactions seen 
hours after injection were found. The acute reaction 
to the extracts was, on the other hand, explainable and 
expected.

Retrospective investigations of drug allergies/drug 
eruptions have several weaknesses: Data are frequently 
lacking, definition of terms may be vague, registration 
may be incomplete, and the “gold standard” of diagnosis 
– the imputability analysis – may be subject to inter-
observer variation. Nevertheless, investigations such 
as the present one suggest the extent and character of 
the problem, and may contribute to improvements in 
diagnostic procedures and guidelines.
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