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Abstract

Aim: Non-steroidal anti-inflammatory drugs (NSAIDs) are among the most commonly used drugs and are among
the drug-related hypersensitivity reactions after antibiotics. There are limited studies evaluating nonsteroidal drug
reactions in children. In this study, we aimed to evaluate the concomitant atopic diseases, admission clinic,
laboratory findings and drug provocation test results of children with a pre-diagnosis of nonsteroidal drug reaction
and who underwent allergy tests, retrospectively.

Methods: In this study, patients who applied to the pediatric allergy outpatient clinic due to nonsteroidal drug
reaction were included. In this group of patients, age, gender, fx5 (nutrient mix specific IgE), phadiatop (inhalant
allergen mix specific IgE), skin prick tests and drug provocation tests were recorded from their files. Demographic
and clinical features of the cases were compared.

Results: 61 patients with suspected NSAIDs allergy were included in the study. When the admission clinics of the
patients were evaluated, 54% (n:33) had urticaria, 22.9% (n:14) had isolated angioedema, 6.5% (n:4) had urticaria
angioedema, 14.7% (n:9) had maculopapular eruption. Only 1 patient presented with anaphylaxis. NSAIDs allergy
was confirmed in 16.3% (n:10) of the patients.. Single ibuprofen sensitivity was detected in 13.1% of patients (n:8),
both paracetamol and ibuprofen sensitivity were detected in 1 patient (1.6%), and single paracetamol sensitivity
was detected in 1 patient (1.6%).

Conclusions: It is usually not easy to detect drug allergies in patients. These patients may usually be misdiagnosed
as NSAIDs allergy. In our study, it was revealed that drug provocation tests should be performed to confirm the

diagnosis in case of suspected NSAIDs allergy.
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The WHO (World Health Organization) describes adverse drug re-
action as noxious and unintended events which occurs at the appro-
priate doses of medicines used for diagnosis/treatment!. Unex-
pected and not dose-related effects in only susceptible individuals
are classified as drug hypersensitivity reactions2. Drug hypersensi-
tivity reactions that occur through immunologic mechanisms con-
stitute drug allergies3. The incidence of drug hypersensitivity events
is not clearly known, but it is reported that these reactions result in
significant public health problems in terms of morbidity, mortality,
and socioeconomic burden+s. Drug allergies account for 6-10% of
adverse drug reactions.
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Beta-lactam antimicrobial agents and NSAIDs are the most com-
mon causes of drug allergy. The clinical presentation of drug aller-
gies is frequently associated with skin involvement including macu-
lopapular erythematous rash and urticaria ¢. A number of diagnostic
tests are performed in cases with a preliminary diagnosis of drug
allergy based on the detailed clinical history and physical examina-
tion’. Among these tests, the drug provocation test is considered as
the gold standard method and is the controlled administration of the
suspected drug to the patient.

Non-steroidal anti-inflammatory drugs (NSAIDs) are the second
most common cause of drug-related hypersensitivity reactions fol-
lowing antibiotics. It causes hypersensitivity reactions that occur
with vaying courses in reaction time, organ involvement, and se-
verity in individuals who develop sensitivity.

The reported prevalence of hypersensitivity reaction to NSAIDs is
0.3% both in adult and childhood population8. Hypersensitivity
reactions to NSAIDs have been classified based on clinical findings,
the presence of comorbidities and cross-reaction history with other
cyclooxygenase-1 (COX-1) inhibitors®. In patients with a history of
hypersensitivity to NSAIDs, allergic reaction through type 1 IgE-me-
diated mechanism is rarely observed. In this group of patients, a hy-
persensitivity reaction to a single drug or drugs in the same chemi-
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cal group develops, while drugs with different chemical structures
are well tolerated. This type of reaction is caused by an immunolog-
ical mechanism and is called an allergic reaction. The most de-
scribed hypersensitivity reaction mechanism is related to the inhi-
bition of COX-1 which is involved in the mechanism of action of
NSAIDs, characterized by cross-reactions to different NSAIDs. This
reaction occurs through a non-immunologic mechanism. COX-1 in-
hibition decreases prostagladins, which are regulators of mediator
release from mast cells, and increases cysteinyl leukotrienes, lead-
ing to an allergic drug reactions. This increase may cause clinical
signs of urticaria, angioedema, rhinitis, and bronchospasm. Alt-
hough the primary goal is to determine whether the clinical findings
develop due to drug allergy in patients who present with suspected
allergy after drug use, it is also necessary to determine a alternative
drug that will not cause an allergic reaction to the patient in case the
allergy is confirmed. It is essential to make a definitive diagnosis of
patients with suspected NSAID allergy in children, because the new
COX-2 inhibitors, which are frequently used as an alternative in the
diagnosis of cross-reactive NSAID allergy in adults, have not been
approved for pediatric use, and these drugs are not available in
syrup form. Detailed patient history, physical examination, and eval-
uation of the patient with standardized diagnostic tests are recom-
mended for the diagnosis. An oral drug provocation test is recom-
mended for the definitive diagnosis of NSAID reaction under appro-
priate settings and conditions89. In a drug provocation test, a drug
suspected of causing allergy is administered in a controlled manner
gradually. There have been limited number of publications evaluat-
ing non-steroidal drug reactions worldwide and from our country.
In this study, we aimed to retrospectively analyze the comorbid
atopic diseases, clinical presentation at the admission, laboratory
findings and drug provocation tests of children who were admitted
to our clinic with a prediagnosis of non-steroidal drug reactions, and
underwent allergy tests.

The medical records of 61 patients admitted to the Pediatric Al-
lergy-Immunology Clinic of Mersin City Hospital between May 2020
and May 2022 due to non-steroidal drug reactions were retrospec-
tively investigated. Date of birth, gender, presence of concomitant
allergic conditions, physical examination findings, fx5 (food mix
specific IgE), phadiatop (inhalant allergen mix specific IgE), skin
prick tests, and drug provocation tests were evaluated from the rec-
ords of the patients. Eosinophilia was defined when the eosinophil
level was above 4% in the complete blood count. Total IgE levels
greater than 100 KU/L were considered positive. ImmunoCAP
method was used for serum specific IgE levels. Food and inhalant
specific IgE values 20.35 kU/1 were considered positive. Skin prick
test was performed by epidermal application with Dermatopha-
goides pteronyssinus, Dermatophagoides farinae, alternaria, cat and
dog epithelium, meadow and cereal pollen mix, weed mix, tree pol-
len mix, olea, milk, egg, wheat, soy, peanut, hazelnut, beef, chicken
meat, fish mix (alk) antigens. In skin prick test, histamine was used
as positive control and sterile saline as negative control. Histamine
was considered positive when >5 mm edema accompanied by ery-
thema appears and was considered as the criterion for the test vali-
dation. The presence of erythema with edema diameter 23mm com-
pared to the negative control was considered positive for allergens
applied for the skin prick test10.

Testing for the diagnosis of NSAID allergy was scheduled 6 weeks
after the onset of allergic symptoms. Patients were asked not to use
antihistamines in the week before the allergy test if they were re-
ceiving any. If the skin prick test with the suspected drug was nega-
tive, an intradermal test was performed. The test result was evalu-
ated at the 20th minute of the intradermal administration of the

216

https://dergipark.org.tr/en/pub/jocass

drug and the resulting edema diameter 3 mm or more compared to
the negative control was considered positive. Drug provocation test
(DPT) was performed to confirm drug allergy in patients with nega-
tive skin tests. Written informed consent was obtained from par-
ents. The test was performed by starting with a dose calculated be-
tween 1/1000 and 1/10 of the targeted drug dose, considering the
severity of allergic symptoms. After the initial dose, the test was
gradually maintained by administering the drug every 30-60
minutes until reaching the targeted drug dose. If objective findings
were detected during or after the test, the test was considered pos-
itive and terminated. If no reaction was observed in the patients fol-
lowed during this period of time, they were considered to have no
allergies to NSAIDs!1.

The study was approved by the University of Toros Ethics Com-
mittee (September 2022/156). Statistical analysis was performed
using SPSS 26.0 (Statistical Package for the Social Sciences Version
26.0) package program.

Sixty-one patients with suspected NSAID allergy were included in
the study. 59% (n:36) were boys with 1.44 boy/girl ratio. The mean
age of the patients was 5.2 years (P25-P75:2.5-8). The evaluation of
clinical presentations at the admission demonstrated that 54%
(n:33) presented with urticaria, 22.9% (n:14) with isolated angi-
oedema, 6.5% (n:4) with urticaria-angioedema and 14.7% (n:9)
with maculopapular eruption. Only 1 patient presented with ana-
phylaxis.

Demographic and Clinical Characteristics of the Patients

Frequency(n) Percentage(%)

Age(year)* 2.5-8* 0-16*
Gender
Female 25 41
Male 36 59
Existence of Allergic diseases
No 46 754
Allergic rhinitis 10 16.3
Asthma 3 49
Recurrent urticaria 2 3.2
Symptoms
Urticaria 33 54
Urticaria angioedema 4 6.5
Angioedema 14 229
Maculopapular exanthema 9 14.7
Anaphylaxis 1 1.6
Eosinophil
<%4 51 83.6
%4 10 16.4
Total IgE
<100 34 65.4
>100 18 34.6
FX5
Negative 44 97.7
Pozitive 1 2.3
Phadiatop
Negative 35 7.7
Pozitive 10 223

*P25-P75:2.5-8
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Confirmed drug allergies

There was no history of atopic disease in 75.4% (n:46) of the pa-
tients. Among the patients with atopic disease, 16.3% (n:10) had al-
lergic rhinitis, 4.9% (n:3) had asthma, and 3.2% (n:2) had recurrent
urticaria. Fx5 and phadiatop were examined in 45 patients, and fx5
was positive in only 1 patient, whereas phadiatop was positive in
16.3% (n:10). Total IgE was analyzed in 52 patients and found to be
elevated in 18 patients (34.6%; min-max 18-1280; mean:146). Eo-
sinophil elevation was detected in 10 patients (16.4%; min-max:0.1-
7.7, mean: 2.37). (Tablel) NSAID allergy was confirmed in 16.3%
(n:10) of the patients. There were 5 patients with urticaria, 3 pa-
tients with urticaria angioedema, and 2 patients with angioedema in
proven NSAID allergy. Ibuprofen-induced sensitivity was detected
in 13.1% (n:8) of the patients, while 1 patient (1.6%) had both pa-
racetamol and ibuprofen sensitivity and 1 patient (1.6%) had only
paracetamol sensitivity (Figure 1).

In this study, drug allergy was commonly observed to ibuprofen
among suspected non-steroidal drug reactions.

Although literature on NSAID allergy in childhood is limited!2,
beta-lactam antibiotics have been found to be the most common
causative agents in drug-induced anaphylaxis in France and
Portugal. In both studies, NSAIDs were the second most common
causative agents!3.14, Similarly, the most common causative agents
in the US are beta-lactam antibiotics, followed by NSAIDs!5. A recent
study reported that beta-lactam antibiotics were the most common
causative agents with a rate ranging from 35.5-66.6%1¢. In the same
study, NSAIDs followed beta-lactam antibiotics with a rate of 21.5-
28.5%.

In population-based prevalence screening studies, NSAID allergy
was reported to be 0.3% in children and 5% in children with
asthmal’. In our study, we found NSAID allergy at a rate of 16%.
Different rates have been reported in the literature. Ibuprofen
allergy was 14.7% and paracetamol allergy was 3.2% in our study.
The majority (90%) of the cases were due to ibuprofen, while
paracetamol sensitivity was detected in 20% of allergic patients.
Our results seem to be consistent with the literature813.17. In our
study, ibuprofen was detected most frequently both as a suspected
drug and as an NSAID to which allergy was confirmed. Similar
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reports were observed in previous studies!”.1819. Reactions with
paracetamol in patients with NSAID allergy have been reported at
rates between 0-25%20.22, [t was 3.2% in our study.

Several studies have shown an association between NSAID
allergy and allergic diseases (asthma, rhinitis)19.2021, Similarly, in
our study, 50% (n:5) of patients with confirmed NSAID allergy had
allergic rhinitis and 10% (n:1) had asthma, whereas in the group
with negative NSAID allergy result, 10% (n:5) had allergic rhinitis
and 4% (n:2) had asthma. 59% of our participants were male (n:36).
There is a male dominance (n:8, 80%) among patients with NSAID
allergy. Similar findings were reported in previous studies!820. The
most common clinical presentation was urticaria. It was observed
that 54% of the patients presented with urticaria and 6.5% with
urticaria angioedema and this was consistent with the
literature2022,

Isolated angioedema is a common presentation in patients who
develop NSAID allergy. This requires the meticulous differential
diagnosis of hereditary angioedema, another cause of isolated
angioedema. Because both diagnostic and therapeutic approaches
are completely different?3. Different prevalence rates have been
reported in previous studies?®2425, In our study, isolated angioedema
developed in 22.9% of the patients. Patient number 22 was
admitted to the emergency department with a clinical presentation
of viral infection. Renal function, total protein and albumin values
were examined to understand underlying etiology of edema. Since
findings were normal, pediatric allergy consultation was obtained,
and detailed patient history revealed that the symptoms developed
after non-steroidal drug intake and the patient was treated
accordingly. This case suggests that emergency and family
physicians should have increased awareness of diseases that may
cause edema in patients presenting with isolated angioedema, as
they are usually the first physicians to see patients.

Although history, physical examination and skin prick tests are
performed in the investigation of drug allergy, drug provocation
tests are considered as the gold standard 26.27.28, Drug provocation
tests are important to prevent unnecessary diagnosis of drug
allergy. Indeed, drug allergy was reported as 17.7% in a study
conducted by Tugcu et al29. In a study by Yilmaz et al30, NSAID
allergywas 14%. Alves et al.18 confirmed the drug allergy in 7.6% of
patients evaluated for suspected NSAID allergy. In our study, NSAID
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allergy was confirmed in 16.4% of patients.

Investigation of patients with suspected drug allergy is
challenging. Confirmation of suspected cases require a detailed
medical history, physical examination and specific tests. Tests to
detect the presence of drug allergy should be performed by trained
personnel, in an appropriate clinical setting, and are
contraindicated in some cases. They are, therefore, not widely
performed. This issue not only causes patients to be misdiagnosed
as having drug allergy, but also leads to administration of drugs that
are less effective or have more side effects as an alternative to
patient's treatment. In addition, it has been observed that some of
the patients who are allergic to NSAIDs present with isolated
angioedema signs and it is crucial to differentiate it from other
isolated angioedema diseases such as hereditary angioedema. Our
study revealed that drug provocation tests should be performed to
confirm the diagnosis in case of suspected NSAID allergy.

None.

The study was approved by the University of Toros University
Ethics Committee (September 2022/156) and was conducted in
accordance with the Declaration of Helsinki.

The authors declare that they have no financial conflict of interest
with regard to the content of this report.

The authors received no financial support for the research,
authorship, and/or publication of this article.

All authors contributed to the design and writing of the study.
All authors reviewed and accepted the final version of the study.

1.Johansson SG, Bieber T, Dahl R, et al. Revised nomenclature for allergy for
global use: Report of the Nomenclature Review Committee of the World
Allergy Organization. ] Allergy Clin Immunol. 2004; 113: 832-6.
https://doi.org/10.1016/j.jaci.2003.12.591

2.Waheed A, Hill T, Dhawan N. Drug Allergy. Primary Care. 2016; 43(3): 393-
400.

https://doi.org/10.1016/j.pop.2016.04.005

3.Dykewicz MS, Lam JK. Drug Hypersensitivity Reactions. Medical Clinics of
North America. 2020; 104(1): 109-28.
https://doi.org/10.1016/j.mcna.2019.09.003

4.Demoly P, Bousquet J. Epidemiology of drug allergy. Curr Opin Allergy Clin
Immunol. 2001; 1: 305-10.
https://doi.org/10.1097/01.al.0000011031.16814.e0

5.Impicciatore P, Choonara I, Clarkson A, et al. Incidence of adverse drug
reactions in paediatric in/outpatients: a systematic review and meta-
analysis of prospective studies. Br j Clin Pharmacol. 2001;52(1):77-83.
https://doi.org/10.1046/j.0306-5251.2001.01407.x

6.Gomes ER, Demoly P. Epidemiology of hypersensitivity drug reactions.
Curr Opin Allergy Clin Immunol. 2005; 5(4): 309-16.
https://doi.org/10.1097/01.all.0000173785.81024.33

7.Edwards IR, Aronson JK. Adverse drug reactions: definitions, diagnosis,
and management. Lancet. 2000; 356: 1255-9.
https://doi.org/10.1016/S0140-6736(00)02799-9

8.Zambonino MA, Torres M], Mufioz C, et al. Drug provocation tests in the
diagnosis of hypersensi-tivity reactions to non-steroidal anti-inflammatory
drugs in children. Pediatr Allergy Immunol. 2013; 24(2): 151-9.

218

https://dergipark.org.tr/en/pub/jocass

https://doi.org/10.1111/pai.12039

9.Kowalski ML, Asero R, Bavbek S, et al. Classifincation and practical
approach to the diagnosis and management of hypersensitivity to
nonsteroidal antiinflammatory drugs. Allergy. 2013; 68: 1219-32.
https://doi.org/10.1111/all.12260

10.Weiland SK, Bjorkstén B, Brunekreef B, et al. Phase II of the International
Study of Asthma and Allergies in Childhood (ISAAC II): Rationale and
methods. Eur Respir J. 2004; 24: 406-12.
https://doi.org/10.1183/09031936.04.00090303

11.Aberer W, Bircher A, Romano A, et al. Drug provocation testing in the
diagnosis of drug hyper-sensitivity reactions: general considerations.
Al-lergy. 2003;58(9):854-63.
https://doi.org/10.1034/j.1398-9995.2003.00279.x
12.Atanaskovic-Markovic M, Blanca-Lopez N, Gomes E, et al. A Multicenter
Retrospective Study on Hypersensitivity Reactions to Nonsteroidal Anti-
Inflammatory Drugs (NSAIDs) in Children: A Report from the European
Network on Drug Allergy (ENDA). Group Journal of Allergy and Clinical
Immunology: In Practice, 2020;8:1022-31.
https://doi.org/10.1016/j.jaip.2019.10.049

13.Renaudin JM, Beaudouin E, Ponvert C, et al. Se-wvere drug-induced
anaphylaxis: analysis of 333 cases recorded by the Allergy Vigilance Network
from 2002 to 2010. Allergy. 2013; 68(7): 929-37.
https://doi.org/10.1111/all. 12168

14.Ribeiro-Vaz I, Marques ], Demoly P, et al. Drug-induced anaphylaxis: a
decade review of reporting to the Portuguese Pharmacovigilance Authority.
European Journal of Clinical Pharmacology. 2012; 69(3): 673-81.
https://doi.org/10.1007/s00228-012-1376-5

15.Dhopeshwarkar N, Sheikh A, Doan R, et al. Drug-Induced Anaphylaxis
Documented in Electronic Health Records. ] Allergy Clin Immunol Pract.
2019; 7: 103-11.

https://doi.org/10.1016/j.jaip.2018.06.010

16.Regateiro FS, Marques ML, Gomes ER. Drug-In—duced Anaphylaxis: An
Update on Epidemiology and Risk Factors. Int Arch Allergy Immunol 2020;
181: 481-7.

https://doi.org/10.1159/000507445

17.Guvenir H, Misirlioglu ED, Capanoglu M, et al. The Frequency of
Nonsteroidal Anti-Inflamma-tory Drug Hypersensitivity in Children with
Asthma. Int Arch Allergy Immunol. 2018; 176(1): 26-32.
https://doi.org/10.1159/000487305

18.Alves C, Romeria A, Abreu C, et al. Non-steroidal anti-inflammatory drug
hypersensitivity in children. Allergol Immunopathol. 2017; 45(1): 40-7.
https://doi.org/10.1016/j.aller.2016.04.004

19.Kowalski ML, Makowska ]S, Blanca M, et al. Hypersensitivity to
nonsteroidal anti-inflammatory drugs (NSAIDs) - classification, diagnosis
and management: review of the EAACI/ENDA and GAZLEN/HANNA. Allergy.
2011; 66(7): 818-29.

https://doi.org/10.1111/j.1398-9995.2011.02557.x

20.Kidon MI, Kang LW, Chin CW, et al. Nonsteroidal Anti-Inflammatory Drug
Hypersensitivity in Preschool Children. Allergy Asthma Clin Immunol. 2007;
3(4): 114-22.

https://doi.org/10.1186/1710-1492-3-4-114

21.Sanchez-Borges M, Capriles-Hulet A. Atopy is a risk factor for non-
steroidal anti-inflammatory drug sensitivity. Ann Allergy Asthma Immunol.
2000; 84: 101-6.

https://doi.org/10.1016/S1081-1206(10)62748-2

22.0rtega N, Dofia I, Moreno E. et al. Practical guidelines for diagnosing
hypersensitivity reac-tions to nonsteroidal anti-inflammatory drugs. ]
Investig Allergol Clin Immunol. 2014; 24(5): 308-23.

23.Farkas H, Martinez-Saguer I, Bork K, et al. International consensus on the
diagnosis and management of pediatric patients with hereditary
angi~oedema with C1 inhibitor deficiency. Allergy. 2017; 72(2): 300-13.
https://doi.org/10.1111/all. 13001

24.Kidon MI, Kang LW, Chin CW, et al. Early presentation with angioedema
and urticaria in cross-reactive hypersensitivity to nonsteroidal anti-
inflammatory drugs among young, Asian, atopic children. Pediatrics.
2005;116(5):e675-80.

https://doi.org/10.1542 /peds.2005-0969

25.Celik G, Dursun BA. ilag Asir1 Duyarhlik Reaksiyonlarina Yaklagim: Ulusal
Rehber Giincellemesi. Tiirkiye Ulusal Allerji ve Klinik Immiinoloji Dernegi.
2019.

26.Saretta F, Mori F, Cardinale F, et al Pediatric drug hypersensitivity: which
diagnostic tests? Acta Biomed. 2019; 90(3-S): 94-107.

27.Blanca-Lépez N, Cornejo-Garcia JA, Pérez-Alzate D, et al. Hypersensitivity
Reactions to Nonsteroidal Anti-inflammatory Drugs in Children and
Adolescents: Selective Reactions. ] Investig Allergol Clin Immunol. 2015



https://doi.org/10.1016/j.jaci.2003.12.591
https://doi.org/10.1016/j.mcna.2019.09.003
https://doi.org/10.1097/01.all.0000011031.16814.e0
https://doi.org/10.1046/j.0306-5251.2001.01407.x
https://doi.org/10.1097/01.all.0000173785.81024.33
https://doi.org/10.1016/S0140-6736(00)02799-9
https://doi.org/10.1111/pai.12039
https://doi.org/10.1111/all.12260
https://doi.org/10.1183/09031936.04.00090303
https://doi.org/10.1034/j.1398-9995.2003.00279.x
https://doi.org/10.1016/j.jaip.2019.10.049
https://doi.org/10.1111/all.12168
https://doi.org/10.1007/s00228-012-1376-5
https://doi.org/10.1016/j.jaip.2018.06.010
https://doi.org/10.1159/000507445
https://doi.org/10.1159/000487305
https://doi.org/10.1016/j.aller.2016.04.004
https://doi.org/10.1111/j.1398-9995.2011.02557.x
https://doi.org/10.1186/1710-1492-3-4-114
https://doi.org/10.1016/S1081-1206(10)62748-2
https://doi.org/10.1111/all.13001
https://doi.org/10.1542/peds.2005-0969

Aydogdu & Cam Volume 6 Issue 2 2023

28.Caffarelli C, Franceschini F, Caimmi D, et al. SIAIP position paper:
provocation challenge to antibiotics and non-steroidal anti-inflammatory
drugs in children. ] Pediatr. 2018; 44(1): 147.
https://doi.org/10.1186/s13052-018-0589-3

29.Tugcu GD, Cavkaytar O, Sekerel BE, et al. Actual drug allergy during
childhood: Five years' experience at a tertiary referral centre. Allergol
Im-munopathol. 2015; 43(6): 571-8.
https://doi.org/10.1016/j.aller.2015.01.005

https://dergipark.org.tr/en/pub/jocass

30.Yilmaz O, Ertoy-Karagol IH, Bakirtas A, et al. Challenge-proven
nonsteroidal anti-inflammatory drug hypersensitivity in children. Allergy.
2013; 68: 1555-61.

https://doi.org/10.1111/all.12266

219


https://doi.org/10.1186/s13052-018-0589-3
https://doi.org/10.1016/j.aller.2015.01.005
https://doi.org/10.1111/all.12266



