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Abstract

Aim: Drug hypersensitivity is an important issue encountered by clinicians during clinical
practice in Turkey and in the world. Any drug used for diagnosis or treatment has the
potential to cause hypersensitivity reactions. The aim of the present study was to review
the distribution of drugs reported to cause hypersensitivity reactions and to determine the
distribution of tests and test results among patients that presented to the adult allergy and
immunology outpatient clinic with immediate-type drug hypersensitivity in the Malatya
province.
Materials and Methods: The study included adult patients who were admitted with
immediate-type drug hypersensitivity (allergic and/or non-allergic) between October 2017
and October 2020 and underwent testing for drugs. Age, sex, atopic diseases (asthma,
allergic rhinitis, urticaria, eczema), culprit drug(s), drug reaction types, time of reaction
onset, and skin and drug provocation test results were evaluated.
Results: Of the 107 patients included, 83 (77.6%) were female and 24 (22.4%) were male.
The mean age was 40.74 ± 11.28 years. There was a history of drug hypersensitivity to
antibiotics in 44 patients (41.1%) and analgesics in 56 patients (52.3%). Urticaria and/or
angioedema were the most common reactions to culprit drugs. Overall, 148 tests for drug
hypersensitivity were performed, and the positivity rate was 6.1%.
Conclusion: Analgesics and antibiotics were the most common causative agents in pa-
tients presenting to allergy outpatient clinics with drug allergy, and reactions occurred
even with alternative agents. Thus, patients reporting drug reactions should undergo
drug tests before physicians recommend drugs.

Copyright © 2022 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
There is limited data about the true incidence of drug hy-
persensitivity reactions (DHRs) in the general population
[1]. This may be because studies included select popula-
tions or specific reactions, solely relied on patient history
without supporting diagnostic drug tests, and misreported
rashes due to infection or adverse drug reactions such as
drug allergy [1]. Epidemiological data suggest that the
DHR prevalence is 1–6% among adults and relatively lower
in children [2,3]. In a Turkish study, the immediate-type
DHR prevalence was 3.6% [4].
DHRs are classified as “allergic” and “non-allergic” based
on underlying mechanisms, and as immediate (acute) or
non-immediate (delayed) based on symptom onset. The
reaction mediated by immune mechanisms (IgE and T
lymphocyte-mediated) is defined as “drug allergy”, whereas
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the reaction mediated by non-immune mechanisms (mast
cell/basophil degranulation or COX-1 enzyme inhibition)
is defined as “non-allergic DHR” [5]. Immediate reactions
occur within 1-6 hours after drug intake. Reactions such
as urticaria, angioedema, rhinitis, conjunctivitis, bron-
chospasm, or anaphylaxis develop as a result of IgE-
mediated or non-allergic mechanisms. Delayed reactions
are generally observed beyond 24 hours and mostly develop
through T cell-mediated mechanisms, e.g., toxic epidermal
necrolysis, Stevens-Johnson syndrome, and drug reaction
with eosinophilia and systemic symptoms (DRESS) syn-
drome [5].

In a patient with a suspected drug allergy, diagnostic tests
can be performed after a thorough evaluation, including
anamnesis and physical examination, and a safe alterna-
tive drug can be offered to the patient [5-7]. Skin prick
tests (SPTs), intradermal tests, and drug provocation tests
(DPTs) are used in the diagnosis of drug allergy [2]. The
European Network for Drug Allergy (ENDA) guideline is
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commonly used for skin test application, concentrations,
and evaluation [8].
The aim of the present study was to assess the distribution
of drugs reported to cause DHR and the distribution of
tests and test results among patients admitted to the adult
allergy and immunology outpatient clinic with immediate-
type DHR in the Malatya province.

Materials and Methods

Patient selection

This was a retrospective data review conducted at the
adult allergy and immunology outpatient clinic in Malatya
Training and Research Hospital. The study included adult
patients who were admitted with immediate-type DHR
(allergic and/or non-allergic) between October 2017 and
October 2020 and underwent testing for drug hypersensi-
tivity. Age, sex, atopic diseases (asthma, allergic rhinitis,
urticaria, eczema), culprit drug(s), drug reaction types,
time of reaction onset, and skin and drug provocation test
results were all evaluated.

Skin and drug provocation test protocols

The drug tests were performed by the same trained nurse
and doctor in accordance with the ENDA guidelines [8,9].
Written informed consent was obtained from all patients.
Histamine (10 mg/mL) and sterile saline were used as pos-
itive and negative controls for the SPT, respectively. The
test was considered positive when a wheal diameter at the
test region was 3 mm greater than the negative control
after 20 minutes. Intradermal test was performed in the
case of a negative SPT. The intradermal test was consid-
ered positive if the wheal diameter increased by more than
3 mm.
The DPT was performed in patients with negative skin
tests in settings where resuscitation and monitoring were
readily available in case of serious reactions during the
test. In patients with a history of severe reactions, a ve-
nous line was established before DPT. A comprehensive
assessment was performed in all patients, including phys-
ical examination and pulmonary function tests (PEF and
FEV1 measurement) with vital signs. In anxious patients,
the testing procedure was initiated using a placebo. The
drugs were administered at incremental doses (not exceed-
ing the total daily therapeutic dose) at a minimum of 30-
minute intervals under close monitoring by an experienced
nurse. The test was considered positive and stopped if an
objective symptom such as urticaria, angioedema, short-
ness of breath, hypotension, or nasal symptoms developed
and a 15% decrease in PEF was detected. In the case of
a positive test, the patient was treated and followed up
until recovery of symptoms. The patient was kept under
observation for at least 2 hours after the last dose was ad-
ministered without a reaction. Patients without symptoms
were considered to have negative results.
The drugs were classified as antibiotics, nonsteroidal anti-
inflammatory drugs (NSAIDs), local anesthetics, and mis-
cellaneous (chemotherapeutics, vitamin preparations, cor-
ticosteroids, iron supplements, contrast agents, proton
pump inhibitors [PPIs], and general anesthetics).

The study was approved by the Ethics Committee
of Malatya Turgut Özal University, Medicine School
(2022/27).

Statistical analysis

All statistical analyses were performed using SPSS for
Windows, version 26.0. (IBM Corp., Armonk, NY, USA).
The results of the descriptive statistics are expressed as
counts, percentages, and means ± standard deviations.
The chi-square test was used to compare categorical vari-
ables. A p-value of < 0.05 was considered statistically
significant.

Results

Patient characteristics

Of the 107 patients included, 83 (77.6%) were female and
24 (22.4%) were male. The mean age was 40.74 ± 11.28
years (range: 18–73 years). When all patients were eval-
uated for DHR via anamnesis, the most common reaction
was urticaria and/or angioedema in 80 patients (74.8%),
followed by anaphylaxis in 18 patients (16.8%) and respi-
ratory symptoms in 17 patients (15.9%). Eight patients
(7.5%) experienced two distinct types of DHR at differ-
ent times (e.g., urticaria and anaphylaxis; urticaria and
respiratory symptoms). Table 1 shows the clinical charac-
teristics of the patients.

Distribution of drugs with hypersensitivity reactions

No significant difference was detected in the frequency of
reactions to antibiotics, NSAIDs, local anesthetics, and
miscellaneous group drugs between the female and male
patients. In 56 patients (52.3% 56/107), there was a his-
tory of DHR with NSAIDs. Of these, 10 patients re-
ported DHR with paracetamol. Ten patients had underly-
ing asthma and were diagnosed with NSAID-exacerbated
respiratory disease (NERD). Forty-four patients (41.1%
44/107) reported DHR with one or more groups of an-
tibiotics. In cases in which an antibiotic group could
be identified, beta-lactam antibiotics (penicillin and/or
cephalosporin) were the most common causative agents
(77.8% 21/27), followed by quinolones (14.8% 4/27),
macrolides (11.1% 3/27), and ornidazole (7.4% 2/27).
Eleven patients (10.3% 11/107) reported DHR with one of
the drugs in the miscellaneous group (chemotherapeutics,
vitamin preparations, corticosteroids, iron supplements,
contrast agents, PPI, and general anesthetics), while 9 pa-
tients (8.4% 9/107) reported DHR with local anesthetics.
In 18 patients, there was DHR with more than one drug
group. The culprit drug was unknown in 8 patients (7.5%
8/107). Figure 1 shows the distribution of drugs with hy-
persensitivity reactions.

Distribution and results of drug tests

Overall, 148 drug tests were performed on 107 patients ad-
mitted with immediate-type DHR. Twenty-eight patients
underwent more than one test. We performed 102 (69%)
oral provocation, 23 (15.5%) skin and subcutaneous provo-
cation, 15 (10.1%) skin and oral provocation, and 8 (5.4%)
skin tests. NSAIDs were administered in 54 tests (36.9%
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Table 1. Clinical characteristics of patients.

n (%)

Sex (n=107)

Female 83 (77.6)
Male 24 (22.4)

Mean age, years ± SD 40.74 ± 11.28

Atopic disease (n=101)

Asthma and/or allergic rhinitis 27 (26.7)
Urticaria and/or angioedema 8 (7.9)
Eczema 1 (1)
None 65 (64.4)

Duration of drug hypersensitivity (n=95)

<1 years 23 (24.2)
1–5 years 45 (47.4)
>5 years 27 (28.4)

Reaction type (n=107)*

Urticaria and/or angioedema 80 (74.8)
Anaphylaxis 18 (16.8)
Respiratory 17 (15.9)

SD: standard deviation. *8 patients (7.5%) reported that they
experienced two distinct types of drug reactions at different times.

54/148), antibiotics in 56 tests (37.8% 56/148), local anes-
thetics in 23 tests (15.5% 23/148), and miscellaneous drugs
in 15 tests (10.1% 15/148). There were 9 (6.1%) posi-
tive test results. The provocation tests were positive in 3
patients tested with meloxicam, in 1 patient tested with
nimesulide, in 1 patient tested with quinolone, in 1 pa-
tient tested with tetracycline, and in 1 patient tested with
metronidazole. Skin tests were positive in 1 patient tested
with a quinolone and in 1 patient tested with clindamycin.
Table 2 shows the distribution and results of the drug tests.

Discussion
In this study, 148 drug tests were assessed in 107 patients
who presented with immediate-type drug hypersensitiv-
ity. The most common causative drugs were NSAIDs and
antibiotics, and the most common DHRs were urticaria
and/or angioedema.
Drug allergy is more commonly reported in females than
in males [10]. In a review of self-reported drug allergy as-
sessing 126.306 participants, the frequency of self-reported
drug allergy was found to be higher in female patients than
in male patients [11]. A study in Turkey showed that drug
allergy was eight times higher in women than in men [12].
In our study, drug hypersensitivity was 3.5-fold higher in
women than in men, in agreement with the literature.
Beta-lactam antibiotics and NSAIDs are among the most
common agents causing DHRs [13,14]. In a study in
Turkey, beta-lactam antibiotics most frequently caused
DHR (51.2%), followed by NSAIDs (41.5%) [4]. In our
study, beta-lactam antibiotics and NSAIDs were most
commonly reported in association with DHRs, in accor-
dance with previous studies.
DHRs may manifest with different clinical presentations.

Figure 1. Distribution of drugs reported to cause
immediate-type hypersensitivity reactions.

The most frequent reactions are cutaneous, such as ur-
ticaria and exanthems [2]. Urticaria was the most com-
monly described reaction in the anamnesis, according to
a Turkish study by Celik et al. and a French study by
Messaad et al [15,16]. In our study, urticaria and/or an-
gioedema were the primary DHRs.

DPT is the gold standard for the diagnosis of DHRs devel-
oped through either immunological or non-immunological
mechanisms, and it is defined as the controlled adminis-
tration of the suspected drug. DPT can be performed to
exclude hypersensitivity in patients with a history not sug-
gesting a drug allergy, to find a safe alternative by exclud-

Table 2. Distribution of drug tests and administered
drugs (n=148).

n (%)

Distribution of drug tests

Oral provocation 102 (69)
Skin test+ subcutaneous provocation 23 (15.5)
Skin test+ oral provocation 15 (10.1)
Skin test 8 (5.4)

Distribution of administered drugs

Meloxicam 29 (19.6)
Paracetamol 23 (15.5)
Nimesulide 2 (1.4)
Macrolide 22 (14.9)
Quinolone 15 (10.1)
Clindamycin 11 (7.4)
Metronidazole 6 (4.1)
Tetracycline 2 (1.4)
Local anesthetics 23 (15.5)
Miscellaneous group 15 (10.1)

Test results

Negative 139 (93.9)
Positive 9 (6.1)

Miscellaneous: chemotherapeutics, vitamin preparations,
corticosteroids, iron supplements, contrast agents, general
anesthetics, and PPIs.
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ing cross-reactions in patients with drug allergy, or for anx-
ious patients who decline to use drugs unless lack of drug
hypersensitivity is proven [9]. In our study, 26 provocation
tests were performed on patients who had a history of sus-
pected allergic reactions to different drug groups and who
refused to use the drug unless the absence of drug allergy
was proven. In addition, all positive results (6.1%) were
observed during tests performed to find a safe alternative.
In a recent study, Damadoglu et al. reported a 5.45% pos-
itive result rate in tests performed for alternative agents
[17].
A limitation of the present study was that we did not
confirm each drug reaction with an oral provocation test.
However, we attempted to improve the reliability of the
information gathered via comprehensive anamnesis from
the patients and past hospital reports.

Conclusion
In conclusion, the most frequent causative agents of DHRs
were analgesics and antibiotics in patients admitted with
drug allergy to allergy clinics. However, it was difficult to
identify the causative agent in most instances. Detailed
history and physical examination followed by diagnostic
tests were required in these patients. Drug reactions are
still likely even with alternative agents. Thus, patients
reporting drug reactions should be assessed in allergy and
immunology clinics.

Acknowledgement
The author would like to thank Nurse Esra Sarıgül for her
contributions during the drug tests.

Ethics approval
The study was approved by the Ethics Committee
of Malatya Turgut Özal University, Medicine School
(2022/27).

References
1. Gomes ER, Demoly P. Epidemiology of hypersensitivity drug

reactions. Curr Opin Allergy Clin Immunol. 2005;5(4):309-16.
2. Demoly P, Adkinson NF, Brockow K, et al. International Con-

sensus on drug allergy. Allergy. 2014;69(4):420-37.
3. Gomes ER, Kuyucu S. Epidemiology and risk factors in drug hy-

persensitivity reactions. Curr Treat Options Allergy. 2017;4:239-
57.

4. Kurt E, Demir AU, Cadirci O. Immediate type drug hypersen-
sitivity reactions and associated risk factors in an adult Turkish
men population. Iran J Allergy Asthma Immunol. 2010;9(4):245-
50.

5. Broyles AD, Banerji A, Castells M. Practical Guidance for the
Evaluation and Management of Drug Hypersensitivity: General
Concepts. J Allergy Clin Immunol Pract. 2020;8(9):3-15.

6. Joint Task Force on Practice Parameters; American Academy of
Allergy, Asthma and Immunology; American College of Allergy,
Asthma and Immunology; Joint Council of Allergy, Asthma and
Immunology. Drug allergy: an updated practice parameter. Ann
Allergy Asthma Immunol. 2010;105(4):259-73.

7. Mirakian R, Ewan PW, Durham SR, et al. BSACI guidelines for
the management of drug allergy. Clin Exp Allergy. 2009;39(1):43-
61.

8. Brockow K, Garvey LH, Aberer W, et al. ENDA/EAACI Drug
Allergy Interest Group. Skin test concentrations for systemically
administered drugs -- an ENDA/EAACI Drug Allergy Interest
Group position paper. Allergy. 2013;68(6):702-12.

9. Aberer W, Bircher A, Romano A, et al. European Network
for Drug Allergy (ENDA); EAACI Interest Group on drug
hypersensitivity. Drug provocation testing in the diagnosis of
drug hypersensitivity reactions: general considerations. Allergy.
2003;58:854-63.

10. Zhou L, Dhopeshwarkar N, Blumenthal KG, et al. Drug allergies
documented in electronic health records of a large healthcare
system. Allergy. 2016;71(9):1305-13.

11. Sousa-Pinto B, Fonseca JA, Gomes ER. Frequency of self-
reported drug allergy: A systematic review and meta-
analysis with meta-regression. Ann Allergy Asthma Immunol.
2017;119(4):362-73.

12. Terzioğlu K, Sancar A, Ekerbiçer HÇ, Öztürk RZ. Evaluation
of prevalence of early type drug allergy and test results: a
retrospective study from Sakarya region. Sakarya Tıp Dergisi.
2018;4:759-65.

13. Bielen C, Bielen L, Likić R. Incidence, etiology, predictors and
outcomes of suspected drug hypersensitivity reactions in a ter-
tiary care university hospital’s emergency department: A retro-
spective study. Wien Klin Wochenschr. 2019;131(13-14):329-36.

14. Kidon M, Blanca-Lopez N, Gomes E, et al. EAACI/ENDA Posi-
tion Paper: Diagnosis and management of hypersensitivity reac-
tions to non-steroidal anti-inflammatory drugs (NSAIDs) in chil-
dren and adolescents. Pediatr Allergy Immunol. 2018;29(5):469-
80.

15. Celik GE, Aydın Ö, Dogu F, et al. Diagnosis of immediate hy-
persensitivity to beta-lactam antibiotics can be made safely with
current approaches. Int Arch Allergy Immunol. 2012;157:311-7.

16. Messaad D, Sahla H, Benahmed S, et al. Drug provocation tests
in patients with a history suggesting an immediate drug hyper-
sensitivity reaction. Ann Intern Med. 2004;15;140(12):1001-6.

17. Damadoğlu E, Aktaş Ö Ö, Karakaya G, Kalyoncu A F. A prac-
tical method of drug provocation testing to prove tolerance to
alternative drugs in drug hypersensitivity. Turkish Journal of
Medical Sciences. 2021; 51(2): 604-9.

888


