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ABSTRACT
Introduction: Cutaneous adverse drug reactions (cADRs)
are common. There are only few studies on the incidence of
cADRs in Malaysia.

Objective: To determine the incidence, clinical features and
risk factors of cADRs among hospitalized patients.

Methods:A prospective study was conducted among
medical inpatients from July to December 2014.

Results: A total of 43 cADRs were seen among 11 017
inpatients, yielding an incidence rate of 0.4%. cADR
accounted for hospitalization in 26 patients. Previous
history of cADR was present in 14 patients, with 50%
exposed to the same drug taken previously. Potentially lifethreatening severe cutaneous adverse reactions (SCAR),
namely drug reaction with eosinophilia and systemic
symptoms (DRESS: 14 cases) and Stevens-Johnson
Syndrome/Toxic Epidermal Necrolysis (SJS/TEN: 6 cases)
comprise almost 50% of cADRs. The commonest culprit
drug group was antibiotics (37.2%), followed by
anticonvulsants (18.6%). Cotrimoxazole, phenytoin and
rifampicin were the main causative drugs for DRESS.
Anticonvulsants were most frequently implicated in
SJS/TEN (66.7%). Most cases had “probable” causality
relationship with suspected drug (69.8%). The majority of
cases were of moderate severity (65.1%), while 18.6% had
severe reaction with 1 death recorded. Most cases were not
preventable (76.7%). Older age (> 60 years) and mucosal
involvement were significantly associated with a more
severe reaction.

Conclusion: The incidence of cADRs was 0.4%, with most
cases classified as moderate severity and not preventable.
The commonest reaction pattern was DRESS, while the main
culprit drug group was antibiotics. Older age and mucosal
membrane involvement predicts a severe drug reaction.
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INTRODUCTION
Cutaneous adverse drug reactions (cADRs) are common,
comprising 10 to 30% of all reported adverse drug reactions.1
Among hospitalized patients, the incidence of cADRs has
been reported to be 2 to 3%.2 The majority of cADRs are mild
and self-limiting, especially after discontinuation of the
causative drug. However, some severe cADRs, such as
Stevens-Johnson Syndrome/Toxic Epidermal Necrolysis
(SJS/TEN), and drug reaction with eosinophilia and systemic
symptoms (DRESS), can cause significant morbidity and
mortality.3
Few studies have been done to evaluate the incidence, clinical
pattern and outcome of cADRs among hospitalized patients,
especially in our region. This study aims to determine the
incidence, clinical pattern, severity and preventability of
cADRs among hospitalized patients, and also to identify risk
factors associated with developing severe cADRs.
MATERIALS AND METHODS
This was a six month prospective study, conducted from July
to December 2014 at Hospital Sultanah Aminah Johor
Bahru. All patients admitted to the General Medical Wards
for suspected cADR, or developed cADR during
hospitalization, were recruited. To ensure that no cases were
missed during the study period, all the General Medical Ward
physicians, medical officers, house officers and nurses incharge were given briefing prior to study commencement,
and were periodically reminded throughout the study period
to notify any suspected cADR cases. Ward pharmacists were
also involved in identifying and reporting any suspected
cADR cases in the ward. All suspected cases were notified to
the dermatology team. A complete history that included
inquiry about the use of supplements, over-the counter
medications and traditional medications, as well as a review
of available medical records were done. Physical
examination, relevant blood investigations and skin biopsy,
if needed, were also performed and the clinical research form
was duly completed by the attending dermatologist. Patients
were followed up until discharge to determine outcome.
Drug causality, severity and preventability were further
assessed using WHO and Naranjo causality assessment
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Table I: Drugs implicated in cutaneous adverse reactions (n=43)

Culprit drugs
ANTIBIOTICS
Sulphonamides (Cotrimoxazole)
Penicillin
Dapsone
Rifampicin
Fluoroquinolones(Ciprofloxacin)

No of cases

Percentage (%)

6
3
3
3
1

13.9
7.0
7.0
7.0
2.3

ANTICONVULSANTS
Phenytoin
Carbamazepine
Lamotrigine
Sodium valproate

4
2
1
1

9.3
4.7
2.3
2.3

ANTI-GOUT
Allopurinol

2

4.7

NSAIDs AND ANALGESICS
Mefenemic acid
Paracetamol
Naproxen

4
2
1

9.3
4.7
2.3

ANTI-RETROVIRAL
Nevirapine

2

4.7

8

18.6

OTHERS
Antivenom(1), cimetidine (1), omeprazole (1),
pazopanib (1), hydrochlorothiazide (2), streptokinase (1),
tenofovir (1)
NSAIDs: non-steroidal anti-inflammatory drugs

scales, Hartwig’s severity assessment scale and Schumock and
Thornton preventability scale respectively. Drug causality for
SJS/TEN and DRESS cases was further validated using the
ALDEN and Kardaun scores respectively.
Descriptive statistics were presented as counts and
percentages for categorical variables. Mean with standard
deviation (SD) was used for normally distributed data while
median with interquartile range (IQR) was used for data
which were not normally distributed. Risk factors for
developing cADRs and the severity of reaction were analysed
using logistic regression models. Statistical significance was
set at p<0.05. SPSS version 16.0 was used for data analysis.
This study has been registered with the Malaysian National
Medical Research Register (NMRR-14-279-20154) and
approved by Medical Research Ethics Committee Malaysia.
RESULTS
Demographic characteristics
A total of 43 cADRs were seen among 11 017 inpatients,
yielding an incidence rate of 0.4%. Among the 43 patients, 26
(60%) were admitted due to cADR, while the rest developed
cADR while in ward. The commonest reason for admission
among those who developed cADR while in ward was
infection (52.9%). The mean length of stay was 9.7 days
(range: 1-64).
Male to female ratio was 1.4:1. Most of the patients (79.1%)
were below 60 years old with a median age of 45 years (IQR
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33 - 58). Malays comprised 58.1% of patients, followed by
Chinese (25.6%), Indians (11.6%) and other ethnicities
(4.7%).
Clinical patterns and outcome
Figure 1 shows the distribution of adverse reactions seen. The
majority of cADRs seen was SCAR (severe cutaneous adverse
reaction: 22 cases, 51.2%).
The mean time to developing cADR following drug exposure
was 14.4 days (range: 1-44). Mean onset-time of reaction for
the top five reaction patterns were i) 25 days (range: 1-44) for
DRESS, ii) 12 days (range: 1-31 ) for maculopapular eruption,
iii) one day for urticaria + angioedema, iv) 17 days (range:
12-24) for SJS/TEN and v) one day for FDE.
The majority of patients (76.7%) did not develop any
complications due to the cADR. Most of them were recovering
upon discharge (74.4%). There was one death (2.3%) caused
by DRESS secondary to rifampicin.
Culprit drugs
Drugs implicated are shown in Table I. Antibiotics was the
most commonly implicated drug group (16 cases, 37.2%)
followed by anticonvulsants (8 cases, 18.6%) and nonsteroidal anti-inflammatory drugs (NSAIDs: 5 cases, 11.6%).
Drugs associated with the various reaction patterns are
highlighted in Table II. DRESS was mainly due to antibiotics
(6 of 14 cases, 42.9%), while anticonvulsants were responsible
for majority of SJS/TEN (4 of 6 cases, 66.7%).
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Reaction pattern
DRESS
(n=14)

Table II:Drugs implicated in various cutaneous adverse drug reactions (n=43)
Culprit drug
Cotrimoxazole
Phenytoin
Rifampicin
Penicillin
Dapsone
Hydrochlorothiazide
Nevirapine
Mefenemic acid
Allopurinol
Pazopanib
Sodium valproate

Number of patients
2
2
2
1
1
1
1
1
1
1
1

Maculopapular eruption
(n=9)

Cotrimoxazole
Dapsone
Penicillin
Rifampicin
Omeprazole
Nevirapine

3
2
1
1
1
1

Urticaria + angioedema
(n=7)

Mefenemic acid
Naproxen
Paracetamol
Penicillin
Cimetidine
Streptokinase
Anti-venom

1
1
1
1
1
1
1

SJS / TEN
(n=6)

Phenytoin
Allopurinol
Cotrimoxazole
Carbamazepine
Lamotrigine

2
1
1
1
1

Fixed drug eruption
(n=3)

Mefenemic acid
Paracetamol

2
1

Cutaneous vasculitis
(n=3)

Carbamazepine
Ciprofloxacin
Tenofovir

1
1
1

Photodermatitis
(n=1)

Hydrochlorothiazide

1

DRESS: drug rash with eosinophilia and systemic symptoms; SJS: Stevens-Johnson syndrome; TEN: toxic epidermal necrolysis;

The mean number of concurrent drugs patients took was 3
(range 0-10). Polypharmacy, with intake of at least five drugs
concurrently, was mainly noted among the elderly patients
(> 60 years, 44.4%) as compared to the younger age group
(< 60 years, 14.7%).
Drug causality, severity and preventability
The assessment by WHO and Naranjo’s scales revealed that
most cases (30 cases, 69.8%) were classified as probable
causality, 5 cases (11.6%) had definite drug causality, and
the remaining 8 cases (18.6%) showed possible drug
causality.
Figure 2 illustrates the severity and preventability assessment
among the patients. The majority of cases was classified as
moderate severity (28 cases, 65.1%), and were not
preventable (33 cases, 76.7%). Seven out of eight of the
definitely preventable cases had previous history of cADR to
the same causative drug. The main culprit drug identified in
the preventable reactions was mefenemic acid (37.5%).

Med J Malaysia Vol 72 No 3 June 2017

Risk factors
Factors such as age, gender and ethnicity were evaluated, but
they did not show any significant association with increased
risk of developing cADRs. A further analysis was conducted to
identify the risk factors associated with severity of cADRs.
Multivariate analysis showed that older age (> 60 years old)
and presence of mucosal involvement were independently
associated with increased risk of developing severe cADR
(Table III).
DISCUSSION
Previous studies showed that the prevalence of cADRs among
inpatients range between 0.36% and 12.2%, 2,4,5,6 while its
incidence is reported to be between 2 to 3%.2 The low
incidence of cADRs in our study may be attributed to the
inclusion of only medical inpatients. Under-reporting by
attending medical personnel could be contributory in spite of
our best effort to recruit all patients with ADRs during the
study period.
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Risk factors

Table III:Risk factors associated with severe cutaneous adverse drug reactions
Non severe
cADR (%)
[n=35]

Severe
cADR (%)
[n=8]

p value

Multivariate analysis
p value

30 (85.7)
5 (14.3)

4 (50.0)
4 (50.0)

1
6.00

1.12,32.14

0.036

0.033

Gender
Male
Female

19 (54.3)
16 (45.7)

6 (75.0)
2 (25.0)

1
0.63

0.19,2.13

0.295

-

Ethnicity
Malay
Chinese
Indian
Others

19
9
5
2

(54.3)
(25.7)
(14.3)
(5.7)

6 (75.0)
0
(0)
0
(0)
1

1
0.70
NA
NA

0.12,4.20
NA
NA

0.700
NA
NA

-

Comorbidity
No
Yes

5 (14.3)
30 (85.7)

2 (25.0)
6 (75.0)

1
1.49

0.29,7.63

0.465

-

HIV co-infection
No
Yes

24 (68.6)
11 (31.4)

7 (87.5)
1 (12.5)

1
1.09

0.28,4.05

0.302

-

Previous drug allergy
No
Yes

24 (68.6)
11 (31.4)

5 (62.5)
3 (37.5)

1
1.64

0.45,5.94

0.741

-

Underlying atopy
No
Yes

28 (80.0)
7 (20.0)

7 (87.5)
1 (12.5)

1
1.98

0.41,9.59

0.626

-

Concurrent drugs
0–4
5–9
> 10

28 (80.0)
6 (17.1)
1 (2.9)

6 (75.0)
2 (25.0)
0
(0)

1
3.38
NA

0.60,19.16
NA

0.636
NA

-

Mucosal involvement
No
Yes

30 (85.7)
5 (14.3)

4 (50.0)
4 (50.0)

1
6.00

1.12,32.14

0.036

0.036

Age (years)
< 60
> 60

Univariate analysis
95% CIb
Crude ORa

*NA: not available (figures not computable)
a
Odds Ratio bConfidence Interval
c
Forward Stepwise Likelihood Ratio was applied for multivariate analysis for all the variables considered in the univariate analysis. There were no interactions
amongst independent variables.
cADR: cutaneous adverse drug reaction; HIV: human immunodeficiency virus

The age and gender distribution in our study was similar to
the distribution among the total admissions in the general
medical wards during the study period. Unlike previous
studies7,8,9 which identified older age and female gender as
risk factors for developing cADRs, we did not find similar
significant associations in our study. A previous study of 362
cADRs seen in our department of Dermatology identified a
significantly lower cADR rate among Indian patients.3 We
failed to identify similar risk factors in our study, likely due to
our small sample size and inclusion of only inpatients.
In contrast to other inpatient studies for cADRs which
identified maculopapular eruption and urticaria as the main
reaction patterns seen, 5,9,10 our study showed that SCAR was
the commonest reaction encountered. This discrepancy could
be due to referral bias as our hospital is the main tertiary
referral centre, and thus receive more serious and
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complicated cases. Mild cADRs are also usually not admitted.
Underreporting of mild and self-limiting symptoms could
also be a contributory factor.
The main culprit drug groups identified in our study were
antibiotics and anticonvulsants, in-keeping with the results
of other studies.3,9,10 Antibiotics were the most frequently
implicated drug group in our study, consistent with the fact
that the commonest reason for admission was infection.
Our study showed a wide number of drugs causing cADRs,
with cotrimoxazole identified as the most frequently
implicated drug. Predominance of sulphonamides as a
causative agent for cADRs has been reported in many other
previous studies,9,10,11 thus raising the need for higher
vigilance when using this drug and consideration of
prescribing other safer alternatives.
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*DRESS: drug rash with eosinophilia and systemic symptoms;
**SJS: Stevens-Johnson syndrome; TEN: toxic epidermal necrolysis;
Fig. 1: Distribution of cutaneous adverse drug reactions patterns (n=43).

Fig. 2: Severity and preventability assessment of 43 patients with cutaneous adverse drug reactions.

As compared to a previous cADR study done in our
department of Dermatology,3 where carbamazepine and
allopurinol were identified as the commonest causative
drugs, our study showed a lower proportion of cases
associated with these drugs. This change in drug pattern
could be due to a more judicious use of allopurinol currently,
and also the availability of newer anti-epileptic drugs. In
Malaysia, allopurinol has been consistently reported as one
of the commonest causative drug for cADRs, especially
SCAR.3,12 This has led to the implementation of various risk
minimization strategies by the relevant authorities, including
stricter prescription regulations and compulsory cautionary
labels on product inserts for allopurinol, thus resulting in
fewer allopurinol-induced cADRs.
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Previous studies have identified older age, female gender,
presence of comorbid illness, concomitant HIV infection and
polypharmacy as risk factors for cADRs.7,13 We failed to
identify similar factors in our study, likely due to our small
sample size. However, we found that older age (> 60 years)
and mucosal membrane involvement were significantly
associated with a more severe reaction (p=0.04). Older age
has consistently been advocated as a significant risk factor for
ADRs in many studies and meta-analyses, likely owing to the
increased potential for drug-drug interactions, and altered
drug handling by the body in the elderly.7,8 Lesions in the
mucosa take longer time to heal, thus explaining its
association with a poorer prognosis.
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Assessment of preventability of cADRs is an integral part of
pharmacovigilance, and may guide towards policy changes
to reduce cADRs. In our study, we had about 23% of
preventable cases, a higher number as compared to previous
reported figures of between 12 to 16%.14,15 These preventable
reactions were associated with the intake of the same culprit
drug taken previously, mainly mefenemic acid. Mefenemic
acid is a commonly prescribed analgesia, and easily obtained
over the counter. A repeat intake of this drug despite having
previous adverse reaction to the same drug indicates a serious
lack of awareness among our patients regarding cADRs and
its potential harm. Regular education regarding cADRs, as
well as stricter prescription regulations may help to reduce
these preventable reactions.
CONCLUSIONS
The incidence of cADRs among inpatients in this study was
0.4%. The commonest reaction seen was DRESS, while the
most frequently implicated drug group was antibiotics,
mainly cotrimoxazole. The majority of cADRs had moderate
severity, and mostly was not preventable. Older age (> 60
years) and mucosal membrane involvement were
significantly associated with a more severe adverse reaction.
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