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ABSTRACT

The study aimed to assess the prevalence and associated risk factors of immediate-type
hypersensitivity reactions (HRs) to drugs in workers.

The data consisted of 1152 questionnaires obtained from adult men that consisted of
questions on HRs induced by drugs. The prevalence of self-reported drug HRs was 3.6% for
all reactions. HRs were most common to beta-lactam antibiotics (51.2%) followed by
nonsteroid antiinflammatory drugs (NSAIDs) (41.5%). Multivariate analysis showed that
family atopy was associated with drug HRs to both antibiotics (Odds Ratio (OR) 95%
Confidence Interval (CI) (3.32 (1.15-9.56)) and NSAIDs (3.70 (1.09-12.51)). Drug HRs of
any type were associated with atopic family history (3.23 (1.43—7.24)), ever asthma diagnosis
(2.74 (1.07-7.02)), ever allergic rhinitis (2.70 (1.25-5.84)), and ever eczema (3.80 (1.55-9.30)).
Drug related skin manifestations were associated with family history of atopic diseases (4.07
(1.76-9.41)), ever allergic rhinitis (2.84 (1.24-0.5)), ever asthma diagnosis (3.16 (1.19-8.39)),
and ever eczema diagnosis (4.59 (1.82-11.57)). Systemic manifestations of drug HRs were
associated with only asthma diagnosis (4.66 (1.25-17.41)).

Risk groups should be followed closely as candidates for immediate type HRs to

antibiotics and NSAIDs in also relatively healthy and young aged adult men.
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INTRODUCTION

Hypersensitivity reactions to drugs are common
problems in general adult population. In spite of
developments in the area of allergy in recent decades,
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data on the prevalence and related factors of
hypersensitivity reactions to drugs in outpatient
population is sparse. Most of the reports on drug
reactions focused on in-patient cases. Prevalence of
adverse drug events has been reported as 10.4% in
general practice patients." About one-fifth of adverse
drug reactions are classified as hypersensitivity
reactions.? In a previous study, drug allergy prevalence
was found to be 7.8% in a general adult population.
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Prevalence of drug reactions varies according to status
of the patients such as gender, age, and morbidity.
Female gender and older age were reported as risk
factors for drug reactions."® The peak prevalance of
adverse drug reactions were reported at age 65 and
above.! Drug allergy prevalence seems to be two-fold
higher in female population®. Among other conditions
atopy was reported as a risk factor for both nonsteroid
antiinflammatory drugs (NSAIDs) and antibiotic drug
allergy.*® Among antibiotics penicillins and sulfa drugs
were reported to have higher incidence of reactions®’.
Because hypersensitivity is a consequence of frequent
exposure, it may be assumed that chronic diseases
causing exposure to drugs may have increased risk for
drug hypersensitivity reactions.

Different prevalence rates of drug hypersensitivy
reactions and their clinical associations may be
originated from older ages or morbidities of the patients
studied. To minimize these effects originating from
gender, ages, and morbidities, we planned to
investigate drug hypersensitivity reactions in young and
moderate aged adult men workers who may represent
relatively healthy population. There is no data on drug
hypersensitivity reactions in worker population also.
The present study aimed to assess the prevalence and
related risk factors of immediate type hypersensitivity
reactions to drugs in young and moderate aged adult
workers.

SUBJECTS AND METHODS

This cross-sectional study consists of results of
1152 adult men aged between 21 years and 52 years,
working in different sections of a factory. The factory
is a big complex serving production, repair and
restoration of railway systems. Factory is located in
Eskisehir which is a town in western part of inner
Anatolia with a population of about six-hundred
thousand. Study was conducted between November
2007 and March 2008. Information was collected by an
interviewer who was educated on the structured
questionnaire before use; the questionnaire was
prepared prior to the study. The test-retest repeatability
of questionnaire was found to be excellent in a group of
30 subjects, who filled the questionnaire two to three
weeks apart.

The questionnaire consisted of questions on
immediate type hypersensitivity reactions induced by
drugs (itching on the skin, skin rash or hives (urticaria),
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swelling of the lips, tongue, eyes or face=angioedema,
shortness of breath, hypotension, loss of conscience or
coma following drug intake without any other reason),
the name of the drug causing the allergic reaction, and
time of the reaction.

The questionnaire added additional knowledge on
the pyhsician’s diagnosis of allergic diseases, asthma,
allergic rhinitis, and eczema. Asthma, allergic rhinitis,
and eczema information was self-reported based on of
having ever been diagnosed by a doctor. Family history
of any allergic disease including drug allergy, asthma,
allergic rhinitis, and eczema was accepted as atopic
family history. The questionnaires also included
demographical data as well as additional data on the
diagnosis of other chronic systemic diseases (heart
disease,  diabetes  mellitus,  goitre,  systemic
hypertension, and others if any).

The study was approved by the local ethics
committee and the subjects gave informed consent for
the study.

Statistical Analysis

Values are expressed as mean + SD (standard
deviation). Chi-square test was used to compare
variables between groups. Logistic regression analysis
was used to assess the independent association between
possible risk factors and drug hypersensitivity reactions
for all and each hypersensitivity reaction separately.
The strength of the relationship between risk factors
and the reactions was evaluated by calculating adjusted
odds ratios (OR) and their 95% Confidence Interval
(CI) for all the factors tested. Variables included in the
multivariate logistic regression model were selected
from these results, which had a significance of less than
0.05 in univariate analysis. Age was analyzed as a
continuous covariate. All other variables were coded as
categorical covariates that were incorporated to the
model dichotamously. Differences were considered as
statistically significant if p<0.05. The data was
analyzed with SPSS computer program for Windows
version 13.0.

RESULTS

The mean age of the patients was 42.9 £ 6.5 years.
Education level of the subjects were as follows: Five-
grade elementary school; 144(12.5%) subjects, eight-
grade elementary school; 84(7.3%) subjects, eight-
grade technical elementary school; 225(19.5%)
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subjects, high-school; 32(2.8%) subjects, technical
high-school; 645(56%) subjects and university; 21
(1.8%) subjects. The prevalence of self-reported
immediate type drug hypersensitivity reactions was
3.6% (n= 41) for all type of reactions. Of all patients
who reported drug hypersensitivity, 46.3% reported
itching on the skin (1.6% of all subjects), 53.6% for
hives and urticarial complaints (1.9% of all), 12.2% for
angioedema (0.4% of all), 19.5% for shortness of
breath (0.7% of all), 7.3% for hypotension and loss of
conscience  (0.3% of all). Immediate type
hypersensitivity reactions were the most common to
antibiotics (n=21, 51.2%), followed by NSAIDs (n=17,
41.5%). Two patients reported drug reaction after
intramuscular injection whereas the other reactions
occured via oral intake. Only three subjects reported
hypersensitivty reactions to other drugs (one to a
retinoid (acitrecin), one to proton-pump inhibitor
(lansoprazol), and one to montelukast. Seventy-eighty
percent of the subjects who reported drug
hypersensitivity reaction recall a previous contact with
the responsible drugs. Only three of the subjects who
reported hypersensitivty reaction (7.3%) did not report
a previous contact. The other 6 subjects (14.6%) did
not recall a previous contact with the responsible drug.
All reactions were occurred in the first day of the drug
use mostly within the first hour of drug intake (38
subjects). The other 3 subjects reported reaction time

after one hour of drug intake within the same day. But
they did not recall the exact reaction time.

Table 1 shows drug reactions to all drugs, antibiotics,
and NSAIDs and their associations with the
comorbidities of the subjects in univariate analysis.
Family atopy, doctor diagnosis of asthma, allergic
rhinitis, and eczema were associated with drug
hypersensitivity reactions in univariate analysis.

The prevalences of ever doctor-diagnosed asthma,
ever allergic rhinitis, ever eczema, and diagnosis of any
chronic-systemic disease were as follows ; 4.9%(57
subjects), 10.4%(120 subjects), 4.8% (55 subjects), and
17.4%(200 subjects). Of chronic systemic diseases,
current prevalence of systemic hypertension was 9.4%
(108 subjects), current prevalence of any heart disease
was 4.6% (53 subjects), current prevalence of diabetes
was 3.2%(37 subjects), and current prevalence of goitre
was 2.3% (27 subjects).

We classified drug-induced immediate type
hypersensitivity —reactions to two groups; skin
manifestations (itch, rashes, and urticarial type
reactions) and systemic type reactions (shortness of
breath, angioedema, hypotension, loss of conscience or
coma). Skin manifestations consisted most of the
reactions 82.9%(34 subjects) and systemic type
reactions were 36.3% (15 subjects).

Table 1. Reactions to all drugs, antibiotics, and NSAIDs and their association with the characteristics of patients in univariate

analysis.

Topics Family atopy  Ever asthma Ever A. rhinitis Ever eczema  Any systemic disease
(n=84) (n=57) (n=120) (n=55) (n=200)

Drug reaction to any group

No (%) with HRs 11 (26.8) 8 (19.5) 13 (31.7) 8 (19.5) 9 (21.9)

OR 5.12%** 5.21** 4.36*** 5.55%** 1.35

(95% ClI) (2.47-10.65) (2.28-11.90) (2.19-8.66) (2.42-12.71) (0.64-2.88)

Drug reaction to antibiotics

No (%) with HRs 6 (28.6) 4 (19.0) 7(33.3) 3(14.3) 4 (19.0)

OR 5.40** 4.74* 4.50** 3.39 112

(95% CI) (2.04-14.31)  (1.54-14.58) (1.78-11.39) (0.97-11.88) (0.37-3.37)

Drug reaction to NSAIDs

No (%) with HRs 4 (23.5) 2(11.7) 4 (23.5) 4 (23.5) 5(29.4)

OR 4.06* 2.59 2.70 6.95** 2.01

(95% CI) (1.29-12.73)  (0.58-11.63) (0.87-8.43) (2.17-22.32) (0.70-5.77)

A= Allergic, HRs: Hypersensitivity Reactions, NSAIDs= Non Steroidal Anti-inflammatory Drugs.
OR= Odds Ratio, CI= Confidence Interval, *: p<0.05, **: p<0.01, ***: p<0.001
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Table 2. Associations between skin and systemic type hypersensitivity reactions and related factors in univariate analysis

Topics Family atopy Ever asthma Ever A. rhinitis Ever eczema Any systemic

(n=84) (n=57) (n=120) (n=155) disease
(n=200)

Skin manifestations

No (%) with HRs 11 (26.8) 8 (19.5) 12(29.3) 8 (19.5) 7(17)

OR 6.85%** 6.65*** 5.10%** 7.16%** 1.24

(95% CI) (3.21-14.59) (2.86-15.44) (2.46-10.59) (3.06-16.7) (0.53-2.89)

Systemic manifestations

No (%) with HRs 4 (.9.76) 4 (9.76) 5(12.2) 2 (4.86) 4 (9.76)

OR 4.81* 7.37** 4.44% 3.08 1.75

(95% CI) (1.50-15.43) (2.27-23.91) (1.49-13.23) (0.68-14.02) (0.55-5.54)

A= Allergic, HRs: Hypersensitivity Reactions, NSAIDs= Non Steroidal Anti-inflammatory Drugs.
OR= Odds Ratio, CI= Confidence Interval, *: p<0.05, **: p<0.01, ***: p<0.001

Table 2 shows associations between skin and
systemic type hypersensitivity reactions and related
factors in univariate analysis. Skin manifestations of
drug hypersensitivity reactions were related with atopic
family history, ever asthma diagnosis, ever allergic
rhinitis, and ever eczema. Systemic drug reactions were
related with atopic family history, asthma, and allergic
rhinitis diagnosis in univariate analysis.

Frequency of skin and systemic manifestations of
immediate type hypersensitivity reactions caused by
antibiotics and NSAIDs (85% versus 88.8% and 20%
versus 44.4%, respectively) were not different from
each other (x*=0.13, p>0.05 and x’=2.65, p>0.05
respectively).

Table 3 shows drug reactions to all drugs,
antibiotics, and NSAIDs and their associations with

comorbidities of the subjects in multivariate logistic
regression analysis. Taking all drug groups into
consideration, family atopy, doctor-diagnosed asthma,
allergic rhinitis diagnosis, and eczema were associated
with hypersensitivity reactions. Drug hypersensitivity
reactions to antibiotics were associated only with atopic
family history and reactions to NSAIDs were
associated with family atopy and ever eczema.

Table 4 shows associations between skin and
systemic type hypersensitivity reactions and related
factors in multivariate logistic regression analysis. Skin
manifestations of immediate type drug reactions were
associated with atopic family history, asthma diagnosis,
allergic rhinitis diagnosis, and eczema in multivariate
analysis. However, systemic type reactions were only
associated with asthma diagnosis.

Table 3. Reactions to all drugs, antibiotics, and NSAIDs and their association with the characteristics of patients in

multivariate logistic regression analysis

Topics Family atopy Ever asthma Ever A. rhinitis Ever eczema
(n=84) (n=57) (n=120) (n=55)

Reaction to any drug

OR 3.23** 2.74* 2.70* 3.80**

(95% CI) (1.43-7.24) (1.07-7.02) (1.25-5.84) (1.55-9.30)

Drug reaction to antibiotics

OR 3.32* 2.52 2.76

(95% CI) (1.15-9.56) (0.74-8.63) (0.99-7.71)

Drug reaction to NSAIDs

OR 3.70* 5.88**

(95% CI) (1.09-12.51) (1.73-19.92)

A= Allergic, NSAIDs= Non Steroidal Anti-inflammatory Drugs.

OR= Odds Ratio, Cl= Confidence Interval, *: p<0.05, **: p<0.01. Adjustment was made for age.
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Table 4. Associations between skin and systemic type hypersensitivity reactions and related factors in multivariate logistic

regression analysis.

Family atopy  Ever asthma Ever A. rhinitis Ever eczema
(n=84) (n=57) (n=120) (n=55)

Skin manifestations
OR 4.07** 3.16* 2.84* 4.59**
(95% CI) (1.76-9.41) (1.19-8.39) (1.24-6.50) (1.82-11.57)
Systemic manifestations
OR 2.79 4.66* 2.62
(95% CI) (0.76-10.24) (1.25-17.41) (0.75-9.11)

A= Allergic, OR= Odds Ratio, Cl= Confidence Interval, *: p<0.05, **: p<0.01. Adjustment was made for age.

DISCUSSION

The present study showed the prevalence and
related risk factors of immediate type drug hypersitivity
reactions in men workers. This population may
represent relatively younger and healthy adult
population as workers are selected after health
investigation and they are examined periodically. Any
type of life-time immediate type hypersensitivity
reactions to drugs was reported as 3.6% in the present
population. NSAIDs and antibiotics were responsible
for most of the reactions in accordance with a previous
population-based study.® In the present study, NSAIDs
and beta-lactam antibiotics consisted most of the
reactions (92.7% of all hypersensitivity reactions).
Most of the reactions were skin manifestations.
Although the study population is relatively younger and
healthier, prevalence of systemic hypersensitivity
reactions was 1.3% in this population. These systemic
reactions were 44.4% of all reactions for NSAIDs and
20% of all reactions for beta-lactam antibiotics.

Family history of drug allergy has been suggested
as a risk factor for the patients especially with penicilin
allergy’. The present study also showed that atopic
family history was a risk factor for NSAIDs-related
hypersensitivity reactions.

Previous studies reported that asthma, atopy, and
chronic urticaria were risk factors for some drug
reactions.’®*? Multivariate regresssion analysis of the
present study showed that all types of drug reactions to
any drug were associated with family atopy, asthma
diagnosis, allergic rhinitis, and eczema (Table 3).
However, atopic family history seemed to be the only
risk factor for beta-lactam antibiotic hypersensitivity.
Besides atopic family history, ever eczema was a also
risk factor for NSAIDs hypersensitivity suggesting that
prior skin sensitization might be a predisposing factor

for NSAIDs-induced hypersensitivity reactions as
described after exposed to aspirin and other NSAIDs in
chronic urticaria patients.*®

Drug hypersensitivity —reactions are  mostly
presented as skin manifestations. In the present study,
multivariate analysis showed that atopic family history
and atopic diseases (asthma, allergic rhinitis, and
eczema) were risk factors for skin manifestations of
drug hypersensitivity reactions (Table 4). However,
multivariate analysis showed that asthma diagnosis was
the only risk factor for systemic type reactions.

We interrogated for common chronic systemic
diseases, which could be related to drug reactions either
by the predisposing effects of the diseases or the
medications to treat the underlying disease or its
complications. The present study did not show any
relationship between chronic systemic diseases and
drug hypersensitivity reactions. Relatively younger age
and health status of the subjects might be the reason for
the lack of this association because chronic metabolic
diseases are manifested after the fifth decade.* The
prevalence of chronic systemic diseases in the present
population was lower than general reports in the
country™.

As a limitation, we did not validate the results with
in-vitro or challenge tests. The study aimed to
investigate prevalence self-reported drug reactions in
this population. Another limitation is that there might
be some unpredictable selection or recall biases that
may originate from subjects. Patients may report those
symptoms that they considered as important. To
diminish this effect, we did not use the term ‘allergy’ or
‘hypersensitivity’ for the interviews, because most of
the people in Turkey do not know the term
hypersensitivity and may use the term allergy to
explain any type of drug reaction including side effects.
Instead, we asked for the most common and
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distinguishable hypersensitivity reactions following
drug intake. There may be some recall bias by the
people in cross-sectional studies.

The present study was the first that demonstrated
the prevalence and associated risk factors of drug
hypersensitivity reactions in Turkish adult men
population. Atopic family history and atopic diseases
were risk factors for skin manifestations of immediate
type drug hypersensitivity reactions. However, asthma
diagnosis was the only risk factor for systemic
immediate type drug hypersensitivity reactions.
Considering that most of the hypersensitivity reactions
are caused by beta-lactam antibiotics and NSAIDs,
those risk groups should be followed closely with
regard to use of such drugs.
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