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■ Abstract
Background: Allergic reactions to drugs constitute one of the most frequent reasons for consultations in Allergology services with an
increasing prevalence in recent years.
Objectives: To describe the results of the Alergológica-2005 study on the clinical characteristics of patients consulting for suspected drug
allergies.
Methods: Alergológica-2005 was a descriptive, cross-sectional, prospective, observational study undertaken with 4991 patients treated for
the first time in Allergology services in Spain.
Results: Seven hundred thirty-two patients (mean age 41.4 ± 19.4 years) presented for drug allergies (62% females, 38% males). Diagnosis
was confirmed in 26.6% of cases and rejected in 37.2%. Seventy five percent reported only cutaneous symptoms and 10% anaphylaxis.
Forty-seven percent of reactions were caused by ß-lactams (63% of which were due to amoxicillin), 29% by nonsteroidal anti-inflammatory
drugs (NSAIDs) and 10% by pyrazolones. Sixty nine children were treated for this reason, 8 of whom were diagnosed as drug allergic (5
to ß-lactams, 2 to NSAIDs and 1 to pyrazolones).
Conclusions: Drug allergies are the third most important reason behind consultations in Allergology services, after bronchial asthma and
rhinitis. Females are predominantly affected and the ß-lactams, NSAIDs and pyrazolones are the 3 drug families most responsible.
Key words: Drug hypersensitivity. Epidemiology.

■ Resumen
Antecedentes: Las reacciones alérgicas a medicamentos constituyen una de las causas más frecuentes de consulta en los Servicios de
Alergia, con prevalencia creciente en los últimos años.
Objetivos: Describir los resultados del estudio Alergológica-2005 sobre las características clínicas de los pacientes que consultaron por
sospecha de alergia a medicamentos.
Métodos: Alergológica-2005 fue un estudio descriptivo, transversal, prospectivo, observacional, que se realizó en 4991 pacientes atendidos
por vez primera en los Servicios de Alergología de España.
Resultados: 732 pacientes (edad media 41,4 ± 19,4 años) consultaron por alergia a medicamentos (62% mujeres, 38% hombres). El
diagnóstico se confirmó en el 26,6% de los casos y se descartó en el 37,2%. El 75% refería sólo síntomas cutáneos y el 10% anafilaxia.
El 47% de las reacciones fueron causadas por betalactámicos (el 63% de las mismas por amoxicilina), el 29% por antiinflamatorios no
esteroideos (AINEs) y el 10% por pirazolonas. 69 niños consultaron por este motivo, siendo diagnosticados como alérgicos a medicamentos
8 de ellos (5 betalactámicos, 2 AINEs y 1 pirazolonas).
Conclusiones: La alergia a medicamentos constituye el tercer motivo de consulta en los Servicios de Alergia tras el asma bronquial y la
rinitis. Afecta predominantemente a mujeres, siendo los betalactámicos, AINEs y pirazolonas las tres principales familias de fármacos
responsables.
Palabras clave: Hipersensibilidad a fármacos, epidemiología.
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Introduction

Results

Adverse reactions to drugs are frequent occurrences
and, in many cases, are difficult to avoid, as the result of the
use of drugs in the treatment of patients. These secondary
adverse effects to drugs are most commonly experienced
by hospitalized patients. They affect 19% of in-patients and
also constitute one of the most important causes of hospital
admissions (3-6%) [1]. However, in the general population
there is a lack of reliable epidemiologic data regarding the
prevalence of drug allergies. In a cross-sectional study carried
out in Portugal [2] in an adult population, the prevalence of
self-reported drug allergy was 7.8%.
In general allergic reactions to drugs are immunologically
mediated if they show the following characteristics: 1) they
occur in a small number of patients; 2) they require prior
exposures to a particular drug or similar drugs; 3) they begin
rapidly following exposure; and 4) they produce symptoms
usually associated with immunological reactions [3].
Allergic reactions represent 6% to 10% of all adverse
reactions [4]. Indeed, the general risk of an allergic reaction
to the majority of drugs is between 1% and 3% [3, 5, 6]. These
data account for the large number of suspected drug allergyrelated consultations in Allergology services.
The aim of the present study is to describe the data related
to the patients consulting in Spain for drug allergies within the
Alergológica-2005 study.

Seven hundred thirty-two patients consulted for suspected
drug allergies. Females (62%) clearly outnumbered males
(38%) (P < .005). The average age of these patients was
41.4 ± 19.4 years, which made them older than the general
sample (32.11 ± 18.4) (P< .001).
Patients were mainly referred by the family doctor (61%),
8% on their own initiative and 28% by other specialists, the
majority of whom were pediatricians (25%), emergency
services (13%) and anesthetists (9%).
The patients consulting for drug allergies reported lower
percentages of family histories of asthma (27% vs. 17%)
(P < .001), rhinitis (31% vs. 19%) (P < .001), conjunctivitis (12%
vs. 7%) (P < .001) and food allergies (4% vs. 2%) (P < .05) than
the rest of the patients in the Alergológica study. However, the
patients with drug allergies had a higher percentage of family
histories of drug allergies (16% vs. 7%) (P < .001).
Regarding atopic family histories, the data are the same.
Patients with drug allergies less frequently presented with
asthma (13% vs. 10%) (P < .05), rhinitis (22% vs. 15%)
(P < .001) and conjunctivitis (11% vs. 6%) (P < .001) than the
general sample. In contrast, a history of drug allergy was more
common in the study group (18% vs. 2%) (P < .001).
Patients who consulted for drug allergies had a greater
prevalence of associated illnesses in comparison with the rest of
the Alergológica study for all the groups of disorders considered
(P < 0.001 for all comparisons) as shown in Table 1.

Material and methods
The materials and methods of the Alergológica-2005
study have been described in the preceding article in this
monographic issue [7].
The description of the quantitative variables is given using
means and standard deviations when distribution was normal,
and in other cases using medians and interquartile ranges.
Qualitative variables are described in percentages.
The means of continuous variables were compared using
the Student t test. Qualitative variables were compared using
the Chi-square test with Yates correction when necessary. In
all cases comparisons were two-tailed and P values of < 0.05
were taken as statistically significant.

Specific data on consultations for drug
allergies
The diagnosis of drug allergy was confirmed in 26.6%
of patients and was rejected 37.2% of cases. Therefore, a
suspected diagnosis was established in 36.2% of patients.
The mechanisms of allergic reactions were immediate in
65% of cases, delayed in 7%, late in 17% and others in 12%.
The median of the time elapsed between the first reaction
and consultation was 20 months with an interquartile range of
6 to 60 months. The median of the time elapsed since the last
reaction and consultation was 90 days with an interquartile
range of 30 to 365 days.

Table 1. Associated Disorders in Patients Consulting for Drug Allergies

Hypertension
Diabetes
Hypercholesterolemia
Rheumatic Disorders
Cardiopathies
Gastroesophageal Reflux
Others
*

Drug Allergies 2005

Alergológica-2005

Alergológica-1992

14%
4%
11%
10%
5%
5%
26%

5%
1%
5%
3%
2%
3%
14%

10%*
3%
7%*
7%

21%

indicates a statistically significant difference (P < .05) between the 2005 and 1992 data.
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Table 2. Clinical Manifestations of Drug Allergies
Drug Allergies 2005

Drug Allergies 1992

Exclusively Cutaneous
Urticaria
Angioedema
Fixed Exanthema
Steven-Johnson Syndrome
Eczema

75%
72%
42%
2%
1%
6%

79%
72%*

Anaphylaxis

10%

15%†

Asthma

5%

6% (together with rhinitis)

Rhinitis

2%

6%
1%
2%

Fever

0.4%

6%**

Others

13%

2%

*
indicates that no distinction was made between urticaria and angioedema and so were included in the same
category.
†
indicates a statistically significant difference (P < .05) between the 2005 and 1992 data.

Table 3. Drugs Causing Reactions Leading Patient Consultations
Drug Allergies 2005

Drug Allergies 1992

47%
13%
29%
3%
2%
29%
10%
6%
3%
3%
3%
2%
2%
1%
1%
1%
1%
1%
11%

55%†
28%
25%*

ß-lactams:
Penicillin
Amoxicillin
Other Penicillin Derivatives
Cephalosporins
NSAIDs
Pyrazolones
Local Anesthetics
Quinolones
Sulfonamides
Macrolides
Aminoglycosides
Iodinated Contrasts
Tetracyclines
Vitamins
Hormones
Other Blood Derivatives
General Anesthetics
Others
*
†

2%
24%
16%†
3%†
1%†
7%†
3%
3%
< 1%
3%†
1%
< 1%
1%
9%

indicates that amoxicillin was included in the category of penicillin derivatives.
indicates a statistically significant difference (P < 0.05) between the 2005 and 1992 data.

Seventy five percent of patients had exclusively cutaneous
symptoms, whilst 10% experienced anaphylaxis. Within the
group of patients showing exclusively cutaneous symptoms, 72%
presented with urticaria and 42% with angioedema as shown,
together with the remaining manifestations, in Table 2.
The route of administration was principally oral (77%).
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Etiologic agents
Eighty-two percent of patients consulted for allergy to
only one drug, 14% to 2 drugs and the remaining 4% to 3 or
more drugs.
The drugs responsible for the allergic reactions are listed
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Table 4. Summary of the Data From Patients Consulting for Allergy to Only One Drug*
Time Since First
Reaction (months)

Time Since Last
Reaction (days)

ß-lactams

Median 24
Range 1-99

Median 120
Range 1-999

Median 1
Range 1-12

Confirmed 29%
Rejected 42%
Suspected 29%

Immediate Skin Tests 85%
Delayed Intra-dermal Skin
Tests 10%
Epicutaneous Tests 9%
Challenge Tests 58%
Immunoglobulin Tests 35%
Other in vivo Tests 21%

NSAIDs

Median 16
Range 1-99

Median 60
Range 1-999

Median 2
Range 1-12

Confirmed 34%
Rejected 20%
Suspected 46%

Immediate Skin Tests 43%
Delayed Intra-dermal Skin
Tests 5%
Epicutaneous Tests 12%
Challenge Tests 65%
Immunoglobulin Tests 0%
Other in vivo Tests 3%

Pyrazolones

Median 22
Range 1-99

Median 180
Range 3-999

Median 1
Range 1-10

Confirmed 50%
Rejected 5%
Suspected 45%

Immediate Skin Tests 87%
Delayed Intra-dermal Skin
Tests 8%
Epicutaneous Tests 3%
Challenge Tests 49%
Immunoglobulin Tests 0%
Other in vivo Tests 8%

Other
Antibiotics

Median 24
Range 1-99

Median 72
Range 1-999

Median 2
Range 1-15

Confirmed 36%
Rejected 24%
Suspected 39%

Immediate Skin Tests 67%
Delayed Intra-dermal Skin
Tests 7%
Epicutaneous Tests 26%
Challenge Tests 56%
Immunoglobulin Tests 2%
Other in vivo Tests 3%

Various

Median 22
Range 1-12

Median 88
Range 1-999

Median 1
Range 1-15

Confirmed 17%
Rejected 55%
Suspected 28%

Immediate Skin Tests 79%
Delayed Intra-dermal Skin
Tests 9%
Epicutaneous Tests 27%
Challenge Tests 49%
Immunoglobulin Tests 3%
Other in vitro Tests 0%

*

Number of
Reactions

Diagnosis

Diagnostic Tests

NSAIDs indicates non-steroidal antiinflammatory drugs.

in Table 3. As was the case in the Alergológica-92 study, the
ß-lactams continued to be the principal cause of consultations
for allergic reactions to drugs (47%). Amoxicillin was the cause
behind 29% of consultations and approximately 63% of the
reactions caused by ß-lactams, while penicillin represented
less than 30% of the reactions due to ß-lactams. Together with
the reactions caused by non-steroidal antiinflammatory drugs
(NSAIDs) (29% of all consultations) and by pyrazolones (10%
of the total), these 3 drug families were responsible for 86%
of the reactions attributed to drug allergies.
In the diagnosis of these patients the most frequently used
tests were immediate skin tests (68%) and oral challenge.
Given that in 18% of cases patients consulted for reactions
caused by 2 or more drugs, we have summarized in Table 4 the
most important data from those patients who consulted for reactions
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caused by only one drug. In this way, any overlap between data,
diagnoses and diagnostic examinations was avoided.

Drug allergies in children
The 69 children (under the age of 14) studied represented
9.8% of the patients in comparison with 18.37% of the general
sample (P < .0001). In these children, 8 cases of drug allergy
were confirmed – 5 with ß-lactams (4 with amoxicillin and
1 with penicillin derivatives), 2 with NSAIDs and 1 with
pyrazolones. The diagnosis was rejected in 58% of cases and
suspected in 30% of cases. In comparison with adults, a lower
percentage of cases was confirmed in children whilst a greater
number of cases was excluded than in the adults (P < .001).
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The children exhibited a higher percentage of delayed
reactions than the adults (15% vs. 6%, respectively) (P < .05)
although there were no differences between the 2 groups for
immediate (54%), late (12%) and other (19%) reactions.
The symptoms presented by the children were almost
exclusively cutaneous (92%). Only 1 case of anaphylaxis
was recorded, another of asthma and 3 with other symptoms.
Within the cutaneous symptoms, 71% of patients developed
urticaria and 29% angioedema.
The ß-lactam antibiotics were the main cause of
consultations for suspected drug-allergy related reactions
in children and were responsible for 81% of all cases. In
particular, amoxicillin alone was responsible for practically
two thirds of all cases. In second place were the NSAIDs which
were responsible for 13% of reactions with the remaining drugs
only accounting for 1 or 2 cases.

Discussion
Allergy to drugs constitutes one of the most specific aspects
of the specialty of Allergology. It may cause mild symptoms
such as skin rash or clinical conditions with high mortality
such as toxic epidermic necrolysis [3]. Not studying this
phenomenon and either over- or under-diagnosing it involves
different risks for patients: anaphylactic shock, 13% of the
cases of which are due to drug allergies [8] with a prevalence
of death of 0.3/106 inhabitants [9], increases in treatment
and/or hospitalization costs, the use of alternative drugs and in
general greater cost [10] and greater risk of inducing antibiotic
resistance, among others.
Probably as a result of the reasons mentioned above, drug
allergies constitute, as was the case in the similar epidemiologic
study launched by the SEAIC, Alergológica-92 [11], the third
cause of consultations after rhinoconjunctivitis and bronchial
asthma, but with a slightly higher percentage (14.7%) than was
found in this earlier study (12.6%) (P < .005).
Allergic reactions to drugs are a subgroup of adverse
reactions to drugs. As a result, the risk factors for developing
adverse reactions to drugs (age, female sex, extremes of
age, genetic predisposition, multiple comorbid conditions,
concurrent use of multiple medications, etc.) [12] are
shared by allergic drug reactions. The ratio female:male is
practically 2:1. This is essentially the same as that recorded
in the Alergológica-92 (63% females vs. 37% males) [13].
Similarly, the proportion of females in this drug allergy group
is higher than in the general sample (56%) (P < .05). This clear
predominance of adverse reactions to drugs is common in
practically all studies on drug allergy, as is the confirmation of
the higher risk for drug allergies among females [2, 4].
The patients in this group were older than the average age
of participants in the whole study. This seems to be related
to the lower number of children among the patients who
consulted for drug allergies – 9.8% of patients in comparison
with 18.37% of the general sample (figures similar to the
12.5% from Alergológica-92) [11]. This age distribution is
confirmed by 2 facts. Firstly, the rare occurrence of allergies
in pediatric patients [1] and secondly, the greater occurrence
of drug allergies in elderly patients [13].
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These patients had clearly fewer family or personal histories
of atopy than the remaining participants in the Alergológica
study. These data seem to confirm the fact that drug allergies
do not seem to be increasing in atopic populations [14, 15].
The situation, however, is very different in the case of
patients with personal or family histories of drug allergies.
There is a much higher number of these in our study group.
This confirms the substantial increase in risk (up to 15 times
greater) of allergic reactions to antibiotics in children with
parents who are allergic to these drugs [16].
Overall, patients who consulted for drug allergies suffered
more frequently from associated disorders than the rest of the
sample studied (Table 1). This fact, together with older age,
more admissions to hospital for reasons other than possible
drug allergies which also involves longer hospital stays (data
not shown), leads to a higher consumption of drugs which
facilitates the appearance of a greater number of adverse drug
reactions and amongst these, allergic reactions [14].
One interesting fact prior to the consultation is the long
time interval between the last reaction and the allergic study.
At least 25% of patients waited for more than 1 year after
experiencing the reaction before consulting. This may lead to
a high percentage of false negatives in the diagnostic process
[17] and favor the use of potentially more dangerous tests such
as the challenge test.
In our study group, both in children and adults, cutaneous
symptoms were the most frequent. These symptoms are equally
the most frequent in drug allergic reactions [2, 4, 18, 19] as they
may occur in 2.3% of all drug administrations and are especially
common in certain drugs such as amoxicillin [20].
The ß-lactams, NSAIDs and pyrazolones as single
allergens are the 3 groups of drugs that cause the majority of
adverse drug reactions, as was found in Alergológica-92 [11]
where they were responsible for 95% of reactions. With the
exception of the pyrazolones, due to the high consumption of
methamizol in Spain, the other data agree with most published
articles on adverse drug reactions, especially with cutaneous
symptoms, in which the ß-lactams, NSAIDs and sulfonamides/
trimethoprim are the main etiologic agents [4, 21-23]. In these
3 groups, amoxicillin and in general the aminopenicillins are
the drugs responsible for most of these reactions [20, 23, 24],
as was also the case in our sample.
The remaining drug families are quantitatively much
less important and in comparison with 1992 there has been a
decrease in sulfonamides (3% vs. 7%), and tetracyclines (1%
vs. 3%), probably as a result of the continuing decrease in their
use and the increase in the use of local anesthetics (6% vs. 3%)
and quinolones (3% vs. 1%), with this last in particular being
ever more frequently used in daily practice. With regard to the
NSAIDs, it is worthy of note that of the 220 cases recorded,
120 were caused by 1 NSAID and 100 cases by several. This
multiplicity of reactions caused by NSAIDs is a frequently
reported fact in other series of reactions to these drugs [25].
In conclusion, drug allergies are the third most frequent
reason for consultations in Allergology services. Their
prevalence is clearly higher in women (62%). The commonest
clinical manifestations are cutaneous and these appear with
no other manifestations in 75% of cases. Three drug families
are responsible for 86% of reactions: ß-lactams (47%),
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NSAIDs (29%) and pyrazolones (10%). Finally, the fact that
the diagnosis was suspected in 36.2% of cases only serves to
underline the need for allergy studies in these patients.
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