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INTRODUCTION

An epidemiological and clinical analysis of
cutaneous adverse drug reactions seen in a tertiary
hospital in Johor, Malaysia

Siew-Eng Choon, Nai-Ming Lai

ABSTRACT

Background: The prevalence, clinical patterns, and causative drugs of cutaneous adverse drug
reactions (CADR) vary among the different populations previously studied. Aim: To determine
the prevalence, the clinical patterns of drug eruptions, and the common drugs implicated,
particularly in severe cADR such as Stevens-Johnson Syndrome/Toxic epidermal necrolysis
(SJS/TEN) and drug rash with eosinophilia and systemic symptoms (DRESS) in our population.
Methods: We analyzed the database established for all cCADR seen by the department of
Dermatology from January 2001 till December 2010. Results: A total of 362 cADR were seen
among 42 170 new clinic attendees, yielding an incidence rate of 0.86%. The most common
reaction pattern seen was maculopapular eruption (153 cases) followed by SJS/TEN (110 cases)
and DRESS (34 cases). Antibiotics was the most commonly implicated drug group (146 cases)
followed by anticonvulsants (81 cases) and antigout drugs (50 cases). The most frequently
implicated drug was allopurinol (50 cases). Carbamazepine, allopurinol, and cotrimoxazole
were the three main causative drugs of SJS/TEN accounting for 21.8%, 20.9%, and 12.7%,
respectively, of the 110 cases seen, whereas DRESS was mainly caused by allopurinol (15
cases). Mortality rates for TEN, SJS, and DRESS were 28.6%, 2.2%, and 5.9%, respectively
Conclusions: The low rate of cADR with a high proportion of severe reactions observed in this
study was probably due to referral bias. Otherwise, the reaction patterns and drugs causing
cADR in our population were similar to those seen in other countries. Carbamazepine, allopurinol,
and cotrimoxazole were the three main causative drugs of SUS/TEN in our population.

Key words: Allopurinol, cotrimoxazole, carbamazepine, drug eruptions, drug rash with
eosinophilia and systemic symptoms, phenytoin, Stevens-Johnson syndrome, toxic epidermal
necrolysis

cADR and their causative drugs vary greatly among the
different populations previously studied in Europe,

Cutaneous adverse drug reactions (cADR) are common,
comprising 10-30% of all reported adverse drug
reactions!"? and its incidence in hospitalized patients
is estimated to be 2-3%.5! The prevalence, patterns of
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Israel, and Asia.* Although the majority of cADR
are mild and self-limiting, severe cADR (SCAR) such
as Stevens-Johnson syndrome (SJ]S), toxic epidermal
necrolysis (TEN), and drug reaction with eosinophilia
and systemic symptoms (DRESS) are associated with
significant morbidity and mortality.['"

The objective of this study is to (i) document the rate of
c¢ADR in our population, (ii) identify the clinical pattern
of drug eruptions and the common drugs implicated,
particularly in SCAR such as SJS/TEN and DRESS, and
(iii) determine the outcome of patients with SCAR.

How to cite this article: Choon S, Lai N. An epidemiological and clinical analysis of cutaneous adverse drug reactions seen in a tertiary
hospital in Johor, Malaysia. Indian J Dermatol Venereol Leprol 2012;78:734-9.

Received: December, 2011. Accepted: July, 2012. Source of Support: Nil. Conflict of Interest: None declared.

734 Indian Journal of Dermatology, Venereology, and Leprology | November-December 2012 | Vol 78 | Issue 6


Pallavi N
Rectangle


Choon and Lai

Setting

The department of dermatology in Hospital Sultanah
Aminah is a tertiary referral centre for Johor Bahru
district in the state of Johor, Malaysia which has a
catchment population of approximately 1.8 million.
A total of 203,231 visit records were documented
during the study period 2001-2010 with a mean annual
workload of 20,323 patient encounters (range: 16,187
to 23,044), of which 20.7% were new cases (total:
42,170, mean: 4217, range: 3403-4824). The racial
composition of our new patients were 61.2% Malay,
21.9% Chinese, 15.1% Indian, and 1.9% others with a
male to female ratio of 1.02:1. The majority of our new
patients were between 20 to 59 year-old (53.0%) with
21.0% aged below 10 year old, 14.3% were between 10
and 19 yea -old and 11.9% were 60 year old and above.
The demographic characteristics of our new patients
are reflective of the 1.8 million population in Johor
Bahru district.

METHODS

The department of Dermatology keeps a registry of
all patients with cADR since 2001 and uses mortality
rate of SJS/TEN, set at less than 25%, as a yearly
measure of the quality of care for patients with SCAR.
All suspected cADR referred to our department are
evaluated by a dermatologist and only cases with a
causality grading of “probable” are registered and
reported to our National Drug Monitoring Centre
which is the 34™ member of the WHO (World Health
Organization) International Drug Monitoring Program.
We used criteria developed by the WHO to define
causality. A “probable” causal association is considered
to be one where there is a reasonable time sequence,
the event is unlikely to be attributable to concurrent
disease or other medicines and a clinically reasonable
response is observed on dechallenge. Rechallenge
information is not essential to fulfill this definition.
M SCARSs in this study included only DRESS and SJS/
TEN spectrum of cADR.

This study was done by analyzing the database
established for this cADR registry from January 2001
till December 2010. Information in this database
was gathered from patients’ clinical records and our
national adverse drug reaction reporting forms which
were either filled in or validated by a dermatologist.

Statistical analysis
Descriptive analysis was presented. We calculated
cADR rate using the reported cases of cADR as
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numerator and the total number of new patients seen in
the department as denominator. Direct comparisons of
the cADR rates between different races and age groups
were performed using an online two-way contingency
table calculator (http://statpages.org/ctab2x2.html).
The significance level was set at P<0.05.

RESULTS

Demographic characteristics

A total of 362 cADR were seen among the 42,170
new patients, yielding an incidence rate of 0.86%
(vearly cADR rate range: 0.55-1.28%). Indians had
lower cADR rates compared to Malay and Chinese
(P < 0.0001 on both comparisons) [Table 1]. There is
no significant difference between the cADR rates of
Malay and Chinese (P =0.12). The male to female ratio
was 1.14:1. The majority of affected patients (67.1%)
were between 20 and 59 year-old with a mean age of
39.6 years (range: 1 to 98). Table 2 shows the rates of
cADR in patients classified under four age groups.

Clinical reaction patterns and drugs implicated

The most common reaction pattern seen was
maculopapular eruptions (153 cases, 42.3%) followed
by SJS (88 cases, 24.3%), DRESS (34 cases, 9.4%), TEN
(21 cases, 5.8%), fixed drug eruptions (17 cases, 4.7%)
and acute generalized exanthematous pustulosis
(15 cases, 4.1%) [Figure 1]. Mean onset time of rash
after drug exposure for the top 5 reaction patterns were
i) 15 days (range: 1-69) for maculopapular eruption, ii)
17 days (range: 5-60) for SJS, iii) 28 days (range: 7-120)

Table 1: Rates of cutaneous adverse drug reactions among
the various ethnic groups

Ethnic No. of new No. with cADR
group patients (%) cADR (%) rate

Malay 25806 (61.2) 230 (63.5) 0.89%
Chinese 9221 (21.9) 99 (27.3) 1.07%
Indians 6356 (15.1) 22 (6.1) 0.35%
Others 787 (1.9) 11 (3.0) 1.4%
Total 42170 362 0.86%

cADR: cutaneous adverse drug reactions

Table 2: Rates of cutaneous adverse drug reactions among
the different age groups

Age group No. with No. without cADR
cADR (%) cADR (%) rate
< 10 years old 19 (0.2) 8800 (99.8) 0.22%
10 to 19 years old 32 (8.8) 6000 (91.2) 0.53%
20 to 59 years old 252 (11.3) 22055 (88.7) 1.13%
60 years old and above 59 (11.0) 4953 (89.0) 1.18%

cADR: cutaneous adverse drug reactions
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Figure 1: Distribution of cutaneous adverse drug reaction patterns

for DRESS, iv) 16 days (range: 4-90) for TEN and v) 6
days (range: 2-14) for AGEP.

Antibiotics were the most commonly implicated drug
group (146 cases, 40.3%) followed by anticonvulsants
(81 cases, 22.4%), anti-gout drugs (50 cases, 13.8%)
and NSAIDS (36 cases, 9.9%) [Table 3]. The most
common culprit drug was allopurinol (50 cases,
13.8%), followed by cotrimoxazole (38 cases, 10.5%),
phenytoin (35 cases, 9.7%) and carbamazepine
(31, 8.6%).

Drugs implicated in the various reaction patterns are
shown in Tables 4 and 5. Maculopapular eruptions
were mainly due to antibiotics (72 of 153 cases,
47.1%) and anticonvulsants (29 cases, 19.0%).
Carbamazepine, allopurinol and cotrimoxazole were
the three main causative drugs of SJS/TEN [Figure 2]
accounting for 21.8%, 20.9% and 12.7% respectively
of the 110 cases seen whereas DRESS was mainly
caused by allopurinol (15 cases, 44.1%) and phenytoin
(6 cases, 17.6%). Fixed drug eruptions were mainly
due to mefenamic acid (7 of 17 cases), tetracyclines
(3 cases) and cotrimoxazole (3 cases). Antibiotics were
responsible for 9 of the 10 urticarial reactions while
NSAIDs accounted for 5 of the 7 angioedema seen.
As expected, penicillins (9 out of 15 cases) accounted
for the majority of acute generalized exanthematous
pustulosis.

Severity

Ten patients succumbed to SCARs, 6 due to TEN
[Figure 2], 2 to SJS and 2 to DRESS. Allopurinol was
responsible for 5 of the 10 deaths. Carbamazepine and
cotrimoxazole were implicated in one fatality each.
Mortality rates for TEN, SJS and DRESS were 28.6 %,
2.2% and 5.9% respectively.

Cutaneous adverse drug reactions, Johor, Malaysia

Figure 2: Toxic epidermal necrolysis secondary to sulphadoxine/
pyrimethamine (Fansidar) given for malarial prophylaxis

DISCUSSION

The frequency of cADR in a particular population is
influenced by the drug utilization habit, the reaction
rates of favorite drugs and pharmacogenetic traits of
the population studied. Most epidemiological studies
analyzed the occurrence of cADRs in inpatients and
revealed a wide variation in the prevalence rate which
ranged from 0.36% to 12.2%.657410121 A meta-analysis
of 39 prospective studies from US hospitals showed
that 15.1% of hospitalized patients had cADR.!"*! Few
studies explored the rate of cADRs seen by a hospital
dermatology department; cADRs accounted for 1.38%
of all referrals to a university hospital department of
dermatology in Denmark and 1.5% of total dermatology
consultations seen at a hospital in Tunisia.®'¥l The
lower rate of cADRs (0.86%) seen in our department
was probably due to referral bias where only doubtful
or serious cADRs were referred to us.

We cannot fully explain the observed lower cADR rate
in our Indian population. One possible reason may
be due to the large number of carbamazepine- and
phenytoin-induced cADRs (66 cases, 18.2%) in this
study [Table 3]. Of the 31 patients with carbamazepine-
induced cADRs, 23 (74.2%) were Malay, 7 (22.6%)
were Chinese and only 1 (3.2%) was Indian. Similarly,
only 2 (5.7%) out of the 35 patients with phenytoin-
induced cADRs were Indian compared to 29 (82.9%)
Malay and 4 (11.4%) Chinese. HLA B* 1502, a known
genetic marker for both carbamazepine- and phenytoin-
induced cADR was reported to be present in 47 of 300
(15.7%) normal Malay controls, 5.7% of 300 normal
Chinese controls and in none of the 100 normal Indian
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Table 3: Drugs implicated in cutaneous adverse drug

Table 4: Frequency of drugs implicated by cutaneous adverse

reactions reactions

Culprit drugs No. of cases Reaction pattern Culprit drug No. of patients
Antibiotics 146 (40.3%) Maculopapular eruption Penicillins 30

Penicillins (ampicillin;4, amoxicillin;20, 52 (n=153) Phenytoin 23

bacampicillin;2, cloxacillin;13, co-amoxiclav;4, Sulphonamides 19

penicillin;9) Allopurinol 9

Sulphonamides (cotrimoxazole*; 38*, sulfadoxin;9) 47 NSAIDs 9

Zap:ore ins (ceftazidi o ceftri 5 193 Rifampicin 7

ephalosporins (ceftazidime 2, ceftriaxone 2,

cephalexin 5) Supplement IgG Plus 7

Rifampicin 7 Dapsone 6

Tetracyclines (doxycycline, tetracycline) 6 Nevirapine _ 6

Ciprofloxacin 4 Cephalosporins 5

Isoniazid 3 Carbamazepine 4

Others 5 . . Others ' . 28
Anticonvulsants 81 (22.4%) ::r:)ijc;)drug eruption Mefenam.|c acid /
Phenytoin* 35* Tetra.lcycllne 3
Carbamazepine* 31* Cotrimoxazole 3

Lamotrigene 10 o ' Oth'ers ' 4

Phenobarbitone 4 t.rl]ril;;?;la/angloedema Antibiotics 8

Sodium valproate 1 NSAIDs 6
Anti-gout 50 (13.8%) Others 3
Allopurinol* 50 Acute generalised Penicillins 9

) exanthematous pustulosis Phenytoin 2

NSAIDs/analgesics 36 (9.9%) (n=15)

Mefenamic acid 15 . Other.sl 4

Diclofenac sodium 5 ;Enrzg;ema multiforme Pencillins 2

Naprosyn 4 Allopurinol . 2

Celecoxib 3 Carbamzepine 1

Aspirin 3 Phenobarbitone 1

Paracetamol 2 Vasculitis Celecoxib, IgG Plus, 1 each

Etoricoxib. ind thaci o loxi 4 (n=4) danazol, penicillin

oricoxib, indomethacin, piroxicam,meloxicam e o

(one each) Photodermatm§ (n—.3) Thiazides 3
Anti-rheumatics (Sulphasalazine; 9, 10 (2.7%) Methaemoglobinemia (n=2) Dapsone 2
methotrexate; 1) Acneiform eruption (1) Danazol 1
Antiretroviral (nevirapine 9) 9 (2.5%)
OTC supplements (B-young;1, 19G Plus; 8) 9 (2.5%) of the population from which study samples were
Antihypertensive (thiazides;5, amiodarone 1) 6 (1.7%) drawn showed conflicting results with some studies
Chemotherapeutics (imatinib;3, gemcitabin;1) 4(1.1%) reporting a female preponderance®”#12 and others
Antifungal (itraconazole, terbinafine, griseofulvin; 3 (0.8%) reporting a male preponderance.*** This study showed
1each) . U i
Antiplatelets (ticlopidine) 2 (0.5%) a slight male preponderance with a'mrc}l('a to fen.lale ratio
Others bisacodyl, danazol, measles vaccine, 6 of 1.14:1. However, there was no significant difference

metoclopramide, tramadol, interferon; 1 each)
*Main culprit drugs

controls, in a study of 21 carbamazepine-induced TEN/
SJS in Malaysia.l*>'%I This disparate allelic frequency of
HLA-B*1502 in our multi-ethnic Malaysian population
may explain the high proportion of carbamazepine- and
phenytoin- induced cADRs seen in our Malay patients
and the lower cADR rate in our Indian population.

Descriptive analysis comparing the incidence of cADRs
by gender without adjusting for the gender distribution

between the two gender on the rate of cADR (male:
0.91%, female: 0.81%, P=0.28). The relative risk (RR)
of male developing a cADR compared to female was
1.12 {95% confidence interval (CI): 0.91 to 1.38}.

The mean age of 39.6 years is similar to Asian studies
which reported younger affected patients compared to
studies from Europe and US.#°12%3 Qur study showed
that the older group (20 and above) had significantly
higher rate of cADR compared with the younger group;
RR: 3.32 (95% CI: 2.45 to 4.51), and patients under the
age of 10 were significantly less likely to have a cADR
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Table 5: Drugs implicated in severe cutaneous adverse

reactions
Culprit drug SJS TEN DRESS Total
Allopurinol 18 5 15 38
Carbamazepine 21 3 1 25
Cotrimoxazole 13 1 3 17
Phenytoin 5 1 6 12
Lamotrigine 5 2 1 8
Penicillins 3 2 2 7
Mefenemic acid 3 2 0 5
Dapsone 2 0 3 5
Salazopyrin 4 0 0 4
Sulfadoxine 2 2 0 4
Cephaxelin 2 0 0 2
Diclofenac sodium 2 0 0 2
Naproxen 2 0 0 2
Sodium valproate 0 0 1 1
Nevirapine 0 1 2 3
Others 8 2 0 1
Total 89 21 34 144

SJS: Stevens Johnson syndrome, TEN: Toxic epidermal necrolysis,
DRESS: drug rash with eosinophilia and systemic symptoms. One case of
SJS/TEN overlap classified under SJS

Table 6: Allopurinol-induced cutaneous adverse reactions

Reaction pattern No.
Stevens Johnson syndrome 18
Drug rash with eosinophilia and systemic symptoms 15
Maculopapular eruption 9
Toxic epidermal necrolysis 5
Erythema multiforme 2
Acute generalised exanthematous pustulosis 1
Total 50

compared to teenagers (10 to 19 years old); RR: 0.41
(95% CI: 0.22 to 0.74), adults (between 20 and 59 years
old): RR: 0.19 (95% CI: 0.12 to 0.31) and older adults
(60 years and above): RR: 0.18 (95% CI: 0.11 to 0.31).

The clinical reaction patterns of cADR and the drugs
implicated are similar to an earlier analysis of our
clinic cADR registry from 2001 to 2008."'” Qur study
confirmed some data already known about cADR: the
most common reaction pattern was maculopapular
antibiotics were the most frequently
implicated drug group, maculopapular eruptions were
mainly due to antibiotics and carbamazepine was the
most common cause of SJS/TEN in Asia due to a high
prevalence of HLA-B*1502 in this population whereas
allopurinol was the most main culprit drug for SJS/TEN
in Europe.>91#1416.171 We continue to see a large number

eruptions,

Cutaneous adverse drug reactions, Johor, Malaysia

of SCAR namely SJS/TEN (110 cases) and DRESS
(34 cases) with 14 new cases of SJS/TEN [Figure 2]
and 15 new cases of DRESS from 2009 to 2010.1¢!
Carbamazepine, allopurinol, and cotrimoxazole
remained the three main causative drugs of SJS/TEN
in our population whereas allopurinol and phenytoin
were responsible for the majority of DRESS seen.

Allopurinol was the single most commonly implicated
drug and the majority of allopurinol-induced cADRs
(78% of 50 cases) were SCAR [Table 6] with five
fatalities yielding a mortality rate of 10%. Mortality
rate for SJS (2.2%) and TEN (28.6%) was comparable
to those reported in literature."**11'We did not have
any DRESS-related fatality in our initial report of 19
patients but had 2 deaths out of the 34 cases seen in
this study. This observed mortality rate of 5.9% is
lower than the rate reported by a Taiwanese study of
30 cases of DRESS with 3 deaths.['81¢]

CONCLUSIONS

The low rate of cADR in our population together with
the high proportion of SCAR is probably due to referral
bias. Otherwise, the reaction patterns and drugs
causing cADR in our population are similar to those
seen in other countries. Carbamazepine, allopurinol,
and cotrimoxazole were the three main causative
drugs of SJS/TEN in our population.
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