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Research Paper: 
Evaluation of the Drug Hypersensitivity Reactions 
Prevalence in Hospitalized Children in Sari City from 2014 
to 2018: An Original Research

Background: Drug allergy is a subtype of Adverse Drug Reaction (ADR) mediated by the 
immunologic system. Extreme drug allergy is poorly known in children that contribute to 
hospitalization in our region. 

Objectives: This research aimed to study major drug hypersensitivity reactions in the north of 
Iran among the hospitalized children.

Methods: This cross-sectional study was conducted at Bou Ali Sina Hospital in the north of Iran. 
We analyzed the medical files of 140 children admitted to the hospital with drug allergies from 
2014 to 2018. The inclusion criteria were based on the DRESS (drug reaction with eosinophilia 
and systemic symptoms) scoring system, and those who scored more than four were enrolled. 
Patients with incomplete medical charts were excluded. The sampling methodology was based 
on the consecutive census method.

Results: In the current study, 62 patients were females (44.29%), and 78 were males (55.71%). 
Ninety-six cases (68.57%) were children under five, and 44 cases (31.43%) were over five years 
old. Most ADRs were seen in patients from urban areas (58.57%) than in rural areas (41.43%). 
In 116 children (82.6%), maculopapular rashes were seen. Phenobarbital and cefalexin had 
the highest levels of drug reactions, including 85 persons (55.19%) and 18 persons (11.69%), 
respectively. Pruritus, fever, and scaling were the most common symptoms observed in the 
patients. The most commonly used treatment was antihistamines.

Conclusions: The most causative medication inducing ADR was phenobarbital. The 
maculopapular rash was the most common skin manifestation, and there were no relationships 
between sex, age, medication type, and type of hypersensitivity reactions.
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1. Context

rug consumption during disease might 
cause some Adverse Drug Reactions (ADRs). 
Adverse drug reactions occur in 5% to 50% 
of cases due to different drugs and different 
therapeutic periods. As an example, ADR 

could happen in 50% of patients during chemotherapy. 
ADR accounts for 7.6% of the hospitalized patients with 
32% mortality [1].

In recent years, hypersensitivity reactions such as im-
mediate and late forms have become an unacceptable 
and significant concern [2, 3]. The immediate type, such 
as IgE-mediated reactions, occurs about one hour after 
drug consumption, accompanied by severe cutaneous 
adverse reactions [4]. Drug Reaction with Eosinophilia 
and Systemic Symptoms (DRESS), Stevens-Johnson Syn-
drome (SJS), and Toxic Epidermal Necrolysis (TEN) are 
indicative of the late-type hypersensitivity reaction [4-6].

About 45% of ADRs in children are caused by β-lactam 
antibiotics and 23% by non-β-lactam types [7, 8]. Hyper-
sensitivity to vancomycin, aminoglycosides, tetracycline, 
and quinolones is rare because of their prescription re-
strictions in children [9]. Ibuprofen and paracetamol are 
the most common Non-Steroidal Anti-Inflammatory Drugs 
(NSAID), which can cause drug second type of allergy [10].

Skin reactions and respiratory symptoms are the most 
common symptoms in ADRs. The NSAIDs are chronic 
hive resonators in adults, whereas there is no available 
data for children [11]. The NSAIDs are the most related 
drug to SJS in comparison to other drugs [12]. Katayama 
et al. study of ADR caused by contrast and intravenous 
agents reported severe heart and respiratory diseases, 
which occur with the possibility of 0.07% in children un-
der 20 years [13].

Maculopapular Exanthema (MPE) is the most common 
skin symptom, especially in treatment with β-lactam 
antibiotics and non-β-lactam antibiotics, NSAIDs, and 
anticonvulsant medications. Immediate skin symptoms 
like hives, itching, and erythema are related to β-lactam 
antibiotics, sulfonamides, NSAIDs, and N-nitroso-N-
methyl-4-aminobutyric acid [14].

Respiratory symptoms can be a part of an anaphylac-
tic reaction. This reaction is more dangerous in children 
with asthma. Late-phase hypersensitivity reactions like 
pneumonia are rare in children in the therapeutic pe-
riod except for chemotherapy [15].

Drugs ceasing during sensitivity is the best treatment 
for ADRs. For example, β-lactam antibiotics, the drug of 
choice for many infections in children, are numbered as 
the most common culprit drug for ADRs. Other antibiot-
ics used in adults like tetracycline and quinolones cause 
ADRs, which are prohibited in children [2]. Still, there is 
limited information about ADR in children in the north 
of Iran. So, we aimed to investigate adverse drug reac-
tions in children admitted to one of the major pediatric 
specialized hospitals in the north of Iran. 

2. Materials and Methods

Study population

The present cross-sectional study aimed to evaluate 
ADR in 140 children admitted from 2014 to 2018 to 
Bou Ali Sina Hospital in Sari City, Iran. We extracted the 
age, gender, type of drug reaction, clinical symptoms, 
treatment plan, and culprit drug from their medical 
chart. The inclusion criteria were based on the DRESS 
scoring system, and the patients whose scoring number 
was more than four were entered into the study [16]. 
Patients with incomplete medical charts were excluded 
from the study. The sampling methodology was based 
on the consecutive census method.

Behavioral assessing

We obtained permission to conduct the research from 
the relevant authorities and the Ethics Committee for 
ethical considerations. All participants and relevant au-
thorities were also assured that medical information in 
medical charts would not be discussed throughout the 
research process. The study was approved by Ethics Re-
view Committee of the Mazandaran University of Medi-
cal Sciences (Code: IR.MAZUMS.REC.2019.498). 

Statistical analysis

The Graph Pad Prism version 5 was applied for infor-
mation analysis. The mean, variance, frequency, and 
percentage were used to describe quantitative vari-
ables. To evaluate the correlation between quantitative 
variables, the Pearson coefficient or Spearman coeffi-
cient was determined. Also, the Chi-square and Fisher 
exact test were used for the correlation between quali-
tative variables. P values less than 0.05 were considered 
significant.

D
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3. Results

In this cross-sectional study, 140 children were stud-
ied. Among the subjects, 78 (55.71%) were male, and 
62 (44.29%)were female (P>0.05). The subjects’ average 
(SD) age was 7.43 (4.09) years, with a minimum age of 
one month and a maximum of 14 years. Ninety-six cases 
(68.57%) were children under the age of five, and 44 cas-
es (31.43%) were children over the age of 5. Eighty-two 
cases (58.57%) lived in the city and 58 cases (41.43%) 
in the village. Thirty-five cases (25.00%) had a history of 
the previous drug hypersensitivity, and 11 cases (7.86%) 
had a family history of drug hypersensitivity. Of 140 
patients who were studied, 116 (82.86%) had a macu-
lopapular rash, 27 (19.28%) erythroderma, 5 (3.57%) 
SJS, 4 (2.86%) erythema multiform, and 2 (1.43%) TEN. 
Table 1 presents the demographic variables, clinical 
symptoms, and types of treatment. Our analyses re-
vealed no significant difference (P>0.05) between the 
two sexes. Phenobarbital, cefalexin, and sodium valpro-
ate were the most common culprit drugs, which were 
significantly different from other medications. Pruritus, 
fever, and scaling were the most common symptoms 
observed in patients. The most commonly used treat-
ment was antihistamines (Table 1). In univariate analy-
ses, there were no significant relationships between the 
type of hypersensitivity reaction with age (P=0.930), sex 
(P=0.320), and allergic drug (P=0.095). The frequency of 
hypersensitivity reactions based on sex, age, and type of 
drug are shown in Figures 1, 2 & 3 respectively.

4. Discussion

Pediatric patients are prone to ADR because medica-
tions’ pharmacokinetics and pharmacodynamics have 
less been studied in these age groups. Also, drug ab-
sorption and metabolism are more variable in children 
[17]. The pharmaceutical business has little motivation 
to develop and manufacture guidelines on specific drug 
doses for children due to few therapeutic ranges. Be-
sides, expensive studies are required for various age 
groups (newborns, infants, children, adolescents) due 
to the continual metabolic changes [18].

Although most drugs are not chemically reactive on 
their own (penicillin is a notable exception), they will be 
triggered within the body system by binding covalently 
with cellular macromolecules and thereby acting as an 
antigen resulting in the formation of particular antibod-
ies and or T lymphocytes. Toxicity occurs if the balance 
between the activation of drugs and detoxification is 
changed. Thus, the ADR may proceed with the accu-
mulated amounts of enzymes involved in bioactivation 

and or a reduction in detoxification mechanisms [19]. 
Another theory postulates that drug attachment to the 
mixture of major histocompatibility complex peptide 
and T cell receptor offers a model of drug stimulation 
of metabolism-independent T cells that explains the 
appearance of drug hypersensitivity reaction in organs 
such as skin without metabolism of active drugs [20].

In the current study, the most frequent ADR was signifi-
cantly seen in children under five. However, the high fre-
quency of ADR in male children (55.71%) versus females 
(44.29%) was not significant. In a systematic review study 
of 76 patients, the highest ADR rate was reported in chil-
dren under four years old, and most of them were fe-
males [21]. In a similar study, Nabavizadeh et al. reported 
that almost all ADR (57.9%) was seen in females [3]. Nev-
ertheless, in a different survey conducted on children un-
der two years old, ADR was seen in male children (57%) 
more than females (43%) [22]. Moreover, during a tertia-
ry care hospital study in Northern Brazil, the same results 
with our research were reported that the highest rate of 
ADR in patients between 0 and 18 years old was seen in 
males (55.7%) more than females [23]. These variations 
are because of different sample sizes.

Most drug reactions were significantly caused by phe-
nobarbital, β-lactams, and sodium valproate in the cur-
rent study. Bourgeois et al. reported that antimicrobial 
agents were the main medication categories with drug 
reactions and were regularly seen in patients under four 
years old. The central nervous system medications and 
hormones were reported with a high rate of causing 
ADR in the next rank [24]. Based on a systematic analysis 
in two children’s hospitals in an African region, systemic 
antibacterials, systemic corticosteroids, antivirals, psy-
choleptics, immunosuppressants, and analgesics were 
the most common categories of drugs involved in ADR 
[25]. β-Lactams and phenobarbital were the drugs that 
caused the most adverse reactions in a similar study in 
the southeast of Iran [3]. Zambonino et al. additionally 
confirmed the identification of β-lactam hypersensitiv-
ity in seven (92%) cases with the most frequency [26]. 
In the current study, many children diagnosed with epi-
lepsy and seizures in the Pediatric Ward have received 
phenobarbital. It is an accessible and convenient drug 
at a low cost. So it could be a reason for various drug 
reactions reported for phenobarbital.

The development of medication, particularly β-lactams 
hypersensitivity reaction, is sometimes explained by the 
hapten hypothesis [19]. Serum sickness-like reactions 
are typically ascertained in β-lactams and are charac-
terized by a skin rash (e.g. erythroderma multiform), 
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Table 1. Demographic and clinical characteristics of the patients 

Variables No. (%) P 

Sex
Male 78(55.71)

0.525
Female 62(44.29)

Age (y)
>5 44(31.43)

0.0001
<5 96(68.57)

Place of residence
Urban 82(58.57)

0.043
Rural 58(41.43)

Family history
Positive 35(25)

0.0001
Negative 105(75)

History of previous allergies
Positive 11(7.86)

0.0001
Negative 129(92.14)

 Accused medication

Phenobarbital 85(55.19)

0.0001

Cefalexin 18(11.69)

Sodium valproate 19(12.34)

Lamotrigine 9(5.84)

Co-amoxiclav 9(5.84)

Carbamazepine 6(3.90)

Azithromycin 4(2.60)

Co-trimoxazole 4(2.60)

Clinical symptoms

Itching 60(42.86)

0.0001

Fever 20(14.29)

Scaling 13(9.29)

Vomiting 10(7.14)

Swelling of the limbs 9(6.43)

Icter 5

Cough 4

respiratory distress 2

Type of treatment

Antihistamine 98

0.0001Corticosteroid 62

Intravenous Immune Globulin (IVIG) 6
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arthropathy, and fever [27]. In an epidemiologic study 
on ADR in children admitted to the hypersensitivity re-
action unit of a tertiary-care pediatric hospital setting, 
cutaneous type of β-lactam adverse reaction was re-
ported in great numbers. Additionally, four cases of SJS 
were reported (three cases with amoxicillin-clavulanic 
acid and one case with ceftriaxone) [28].

In the present study, the adverse drug effects of 
β-lactams were mainly seen after using cefalexin and 
co-amoxiclav, principally within the type of skin mani-
festations (maculopapular rash and erythroderma). 
Also, two cases of SJS were ascertained with cefalexin 
and co-amoxiclav. Cafarrelli et al. reported that hyper-
sensitivity to β-lactams, principally amoxicillin-clavulanic 

acid, is seen in 1.5%–12% of children, whereas the third-
generation cephalosporins are less ordinarily involved 
[28]. In Piccorossi et al. study on β-lactams antibiotics, 
amoxicillin-clavulanic acid was most often reported [28]. 
These different results (with our study results) may be 
due to the genetics of patients involved, the different 
prescribed drugs, and the antibiotic resistance pattern 
in our region. Another reason might be due to the use of 
these β-lactams together. The cross-reactions between 
penicillin and cephalosporins are due to the side chain’s 
molecular structure placed in position −7 of the β-lactam 
ring. This adverse event has been reported in less than 
10% of patients with a hypersensitivity reaction [29].

 

 

Figure 1. Sex-specific hypersensitivity reactions (P=0.320)

 

 
Figure 2. Type of age-specific hypersensitivity reaction (P=0.930)
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As mentioned above, phenobarbital was the anticon-
vulsant drug with the most ADRs (mostly with macu-
lopapular rash) in our study. In the Karimzadeh et al. 
research, children under four were studied with an anti-
epileptic drug for adverse reactions from 2010 to 2012. 
The most commonly reported adverse effects were 
maculopapular rash, and phenobarbital was the main 
culprit. More reactions than non-aromatic ones have 
been seen in aromatic anticonvulsant medications. Since 
it is an aromatic drug and cheap, it is often used, so ADR 
ordinarily was seen after using phenobarbital [30].

In the current study, the most clinical symptoms that 
trigger medication-related damage on admission were 
itch (42.86%) and fever (14.29%). The same results were 
also seen in Takata et al.’s study, where itching was the 
most common ADR [31].

In drug reactions, the maculopapular rash was report-
ed as the commonest reaction within the current study 
(97.44%). It had been almost like an equivalent study in 
the southeast of Iran (90.9%) [3]. In a prospective obser-
vational study performed on hospitalized children at the 
Ethiopian University Hospital, most ADR was reported 
injection site inflammation (pain, swelling, and redness) 
(22.4%) and maculopapular skin rash (20.7%) [32].

Some studies report that sex might influence ADR. 
Various ADRs were considerably overrepresented in 
one sex compared to the other [33, 34]. In our study, 
the maculopapular rash is often seen in boys. But the 

difference was not statically significant. There is a huge 
distinction in the number and kinds of adverse events 
between the pediatric, adult, and geriatric populations. 
Therefore, the ADR is different in every medication for 
every age group [35]. Within the current study, erythe-
ma multiform, SJS, and toxic epidermal necrosis were 
frequent in the under-five age group. In addition, macu-
lopapular rash and erythroderma were common in the 
age group of higher than five years. But statically, no 
relationship between the type of hypersensitivity reac-
tions and age was seen.

The history of a drug hypersensitivity reaction is sup-
posed to provoke ADR. In a Gomes et al. study, 34 chil-
dren with a history of drug hypersensitivity reactions 
participated in a workup. After in vivo, in vitro, and drug 
provocation tests, only three children (8.8%) showed 
ADR [36]. In three studies on 995 children with drug 
hypersensitivity reaction history, after drug provocation 
tests, 169 (17.0%) had a homogenous clinical sign sug-
gesting a drug hypersensitivity reaction [10, 36, 37]. In 
Nabavizadeh et al. study, family member ADR history 
and patient past drug hypersensitivity reactions were 
suggested as two necessary factors for ADR [3]. But 
based on our results, most of the ADR was seen in chil-
dren without previous drug allergies or family history. 
This difference results from totally different patients 
involved and or misdiagnosis of drug hypersensitivity 
reaction history.

 
Figure 3. Type of medication used with hypersensitivity reaction (P=0.095)
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Furthermore, the detection of drug hypersensitivity 
reactions should be based not only on a close clinical 
background but also on standardized skin tests, accu-
rate in vitro tests, and drug provocation tests wherever 
possible [38]. It should also be considered that a fam-
ily member with an allergic disorder may bias toward 
over-reporting the history of an allergic reaction. In our 
study, 7.86% of patients with ADR reported familial drug 
hypersensitivity reaction history.

According to our study results, children from urban 
areas (58.57%) showed ADR more than children from 
rural areas (41.43%). Perhaps it is easier to access drug 
stores in urban areas. In a study evaluating “adverse 
drug reactions because of opioid analgesic use in New 
South Wales, Australia”, it is reported that patients with 
ADR are principally from urban areas (99.7%) [39].

There is some drug-based aid for ADR. According to 
Nabavizadeh et al. study, prednisolone is used as a rem-
edy for ADR in 63.6% of cases and Intravenous Immuno-
globulin (IVIG) in 46.4% of cases [3]. In Lobo et al. clinical 
study, ADR is treated using antihistamines, corticoste-
roids, antidotes, zinc oxide, and vitamin creams to al-
leviate symptoms [23]. Antihistamines, corticosteroids, 
and IVIG were used for clinical medical aid in the current 
study to relieve adverse drug effects.

5. Conclusion

Overall, our findings show that maculopapular rash 
was the most common ADR skin manifestation in chil-
dren. The main culprit medication was phenobarbital. 
Most patients with ADR were under five years old urban 
children without previous personal and familial allergy 
histories. Also, the common clinical findings were itch-
ing. There is no relationship between hypersensitivity 
reactions and variables of sex, age, and medication type.
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