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Abstract

Background & Objective: Association between HLA-B*1502 and carbamazepine-induced Steven-
Johnson syndrome/toxic epidermal necrolysis (CBZ-SJS/TEN) was reported in many Southeast Asian
populations but not in Indonesian. The purpose of this study was to evaluate the association between
HLA-B*1502 andCBZ-SJS/TEN in an Indonesian population. Methods: Patients with history of
CBZ-SJS/TEN are recruited as cases and those who tolerated CBZ as controls. HLA-B typing was
performed. Results: We recruited 14 cases with CBZ-SJS/TEN and 53 controls. Positive HLA-B*1502
was found in 8 (57.1%) cases and 14 (26.4%) controls (OR 3.7, 95% CI 1.09-12.61, p=0.035).
Conclusion: HLA-B*1502 is associated with CBZ-SJS/TEN patients in Indonesian.

Keywords: Carbamazepine induced Steven-Johnson syndrome/toxic epidermal necrolysis,
hypersensitivity, HLA-B*1502, Indonesia.

INTRODUCTION significantly higher than the Europe population
(12%).*

In 2004, Chung et al.’ reported a strong
association between CBZ-induced SJS/TEN
(CBZ-SJS/TEN) in Taiwan. This association
between HLA-B*1502 and CBZ-SJS/TEN was
also reported in other Asian countries such
as China®’, Hong Kong®, Thailand®!, and
Malaysia.!"'> However, the association between
HLA-B*1502 and CBZ-SJS/TEN in Indonesian
population is not available.

Indonesia is the most populated country in
Southeast Asia, and third in Asia, with 260 million
population. Although it is ethnically very diverse,
with around 300 distinct ethnic groups, most
Indonesians are descended from Austronesian-
speaking peoples with the largest ethnic group,
Javanese, comprising 42% of the population. In

Carbamazepine (CBZ) is widely used in Indonesia
for focal epilepsy, neuropathic pain and bipolar
disorders. However, CBZ is a common drug
causing Steven Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN), a life threatening
drug hypersensitivity. The mortality rate of SJS
is 1-5% and 25-35% for TEN. Up to 50% of
patients with TEN who survive will have life-
long sequelae.! An Indonesian study reported a
higher mortality rate among those with SJS and
TEN (7.69% and 36.36%, respectively).?
According to the European SCAR registry
(EuroScar), the two commonest drugs causing
severe cutaneous adverse reaction (SCAR), such as
SJS and TEN, are CBZ and allopurinol.’Incidence
of SJS/TEN caused by CBZ and phenytoin
in Southeast Asia was reported to be 26%,
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this study, we aimed to determine the association
between HLA-B*1502 and CBZ-SJS/TEN in
Indonesian population.

METHODS

Subject

Patients with CBZ-SJS/TEN were recruited from
the Hasan Sadikin Hospital in Bandung (2 cases),
Prof RD Kandou Hospital in Manado (2 cases)
and Cipto Mangunkusumo Hospital in Jakarta
(10 cases). This study was approved by the
Ethics Committee of the University of Indonesia
(No: 198/UN2.F1/ETIK/2014). Written informed
consent was obtained prior to participation. The
diagnosis of SJS, SJIS-TEN overlap and TEN
was made by dermatologists based on diagnostic
criteria by Roujeau et al. and severe cutaneous
adverse reactions (SCAR) study classification by
Batsuji-Garin et al.'*'"* The cases with either SJS,
SJS-TEN overlap or TEN were grouped together
as SJS/TEN. The causal relationship between CBZ
and SJS/TEN was determined based on ALDEN
score of 6 and above. CBZ tolerant controls were
patients on CBZ for at least 3 months without
hypersensitivity reactions. All controls were
recruited from Cipto Mangunkusumo Hospital,
Jakarta. A total of 6 ml of venous blood sample
was obtained from each subject for HLA typing.

Genotyping

Genomic deoxyribonucleic acid was isolated from
peripheral blood, using giagen midi kit. HLA-B
typing using sequence specific oligonucleotide
(SSO) method, with LABType SSO DNA
(One Lambda, USA). The DNA amplification,
hybridization and labelling were done according
to instruction from the kit. The alleles were read
using Luminex 200 and were analyzed using HLA
fusion 2.0 software.

Association between HLA-B*1502 and CBZ-
SJIS/TEN was tested using Fisher’s exact test, with
p<0.05 considered as significant.

RESULTS

We recruited 14 cases of CBZ-SJS/TEN and 53
tolerant controls. Two cases were diagnosed as
TEN, one as SJIS/TEN overlap, and the rest as
SJS. More than half of the subjects (56.7%) were
male. The median age was 33.5 years old (11-76
years old). Most subjects were Javanese (29.9%),
followed by 22.4% Sundanese, 11.9% Padangnese,
6.0% Bataknese, 3.8% Chinese. Others were of
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Acehnese, Ambonese, Minahasanese, Maduranese,
Torajanese, Dayaknese and Rajangnese origin.

Association between HLA-B*1502 and CBZ-SJS/
TEN

Eight out of 14 cases (57.1%) had HLA-B*1502
alleles, as compared to 26.4% (14 out of 53) in
control group (OR 3.71; 95% CI, 1.09-12.61, p=
0.035). The sensitivity of HLA-B*1502 testing
in related to CBZ-SJS/TEN was 57.14% and the
specificity was 73.58%.

Ethnic subgroup analysis was performed. In
Javanese subgroup, 3 out of 4 (75.0%) cases
were HLA-B*1502 positive as compared to 4/13
(30.8%) in control group (OR 9.75, 95% ClI,
0.78-121.84, p=0.08). In Sundanese subgroup, 2/4
cases were HLA-B*1502 positive, as compared
to 2/11 (18.2%) in control group (OR 4.5, 95%
CI0.37-54.16, p=0.24). In Padangnese group, the
only case (100%) was HLA-B*1502 positive, as
compared to 2/7 (28.6%) in control group (OR
6.4, 95% CI 0.19-225.81, p=0.29).

Association between other HLA-B alleles and
CBZ-SJS/TEN

The other HLA-B alleles frequency of both cases
and controls is shown in Table 1. The commonest
HLA-B alleles besides HLA-B*1502 were
HLA-B*1513 and HLA-B*3505. None of these
HLA-B alleles showed significant association
with CBZ-SJS/TEN.

DISCUSSION

This study showed that HLA-B*1502 is associated
with CBZ-SJS/TEN in Indonesian population.
However, HLA-B*1502 was only found in 57%
of the cases, lower than those reported in other
Southeast Asian countries, such as Malaysia
(75%)"", Thailand (88-100%)°'° and Vietnam
(89.5%)." It could be due to confounding factors,
including other HLA alleles. However, none of the
other HLA-B alleles in our study were found to
have significant association with CBZ-SJS/TEN.

Indonesia is ethically diverse but HLA-B*1502
was found to be a common allele among the major
ethnic groups including Javanese, Sundanese and
Padangnese. Although ethnic subgroup analysis
did not showed significant association between
HLA-B*1502 and CBZ-SJS/TEN limited by small
sample size, the overall significant result support
the use of HLA-B*1502 as a screening tool for
CBZ-SJS/TEN in Indonesia.



Table 1: HLA-B alleles frequency in CBZ-SJS/TEN and tolerant group.

Allele Cases Control p OR (C195%)
n(%) n (%)
HLA-B*1502 8 (57.14%) 14 (26.41%) 0.035 3.71 (1.09-12.61)
HLA-B*1513 3 (21.43%) 7 (13.21%) 0.447 1.79 (0.40-8.06)
HLA-B*1521 2 (18.18%) 4 (7.55%) 0.440 2.04 (0.33-12.49)
HLA-B*1525 0 3 (5.66%) 0.651 0.50 (0.02-10.20)
HLA-B*15297 1 (7.14%) 0 0.136 11.89 (0.46-308.42)
HLA-B*15301 0 3 (5.66%) 0.065 0.50 (0.02-10.20)
HLA-B*1501 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*15357 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*15387 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*1525 0 3 (5.66%) 0.065 0.50 (0.02-10.20)
HLA-B*0705 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*0753 1 (7.14%) 0 0.136 11.89 (0.46-308.42)
HLA-B*0752 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*0818 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*1301 0 2 (3.77%) 0.828 0.71 (0.03-15.64)
HLA-B*1342 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*1801 1 (7.14%) 2 (3.77%) 0.594 1.96 (0.165-23.34)
HLA-B*1802 1 (7.14%) 3 (5.66%) 0.835 1.28 (0.12-13.36)
HLA-B*1851 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*1867 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*2706 0 6 (11.32%) 0.358 0.25 (0.013-4.75)
HLA-B*3101 0 2 (3.77%) 0.828 0.71 (0.03-15.64)
HLA-B*3501 2 (14.29%) 0 0.053 21.4 (0.97-474.19)
HLA-B*3505 3 (21.43%) 10 (18.87%) 0.830 1.17 (0.28-5.00)
HLA-B*3508 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*3565 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*3802 0 2 (3.77%) 0.828 0.71 (0.03-15.64)
HLA-B*3901 1 (7.14%) 0 0.139 11.89 (0.46-302.72)
HLA-B*4001 0 5 (9.43%) 0.430 0.30 (0.02-5.83)
HLA-B*4006 1 (7.14%) 0 0.139 11.89 (0.46-302.72)
HLA-B*40194 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*4101 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*4403 0 6 (11.32%) 0.358 0.25 (0.01-4.75)
HLA-B*5101 0 2 (3.77%) 0.828 0.71 (0.03-15.64)
HLA-B*5102 1 (7.14%) 4 (7.55%) 0.959 0.94 (0.10-9.17)
HLA-B*51186 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*5201 0 2 (3.77%) 0.828 0.71 (0.03-15.64)
HLA-B*5250 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*5601 1 (7.14%) 0 0.139 11.89 (0.46-302.72)
HLA-B*5602 0 1 (1.89%) 0.910 1.23 (0.05-31.22)
HLA-B*5701 0 3 (5.66%) 0.065 0.50 (0.02-10.20)
HLA-B*58:01 0 5 (9.43%) 0.430 0.30 (0.02-5.83)
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Some previous studies reported association
between other HLA-B75 family (e.g.,
HLA-B*1521, HLA-B*1508, HLA-B*1511 and
HLA-B*1518) and CBZ-SJS/TEN. For example,
HLA-B*1511 in Korea's, HLA-B*1508 in India’
and Japan'®, and HLA-B*1521 in Thailand.” In
this study, HLA-B*1521 was found in 2 cases
(14.3%) and 4 controls (7.6%) but the difference
was not statistically significant. HLA-B*1508,
HLA-B*1511 and HLA-B*1518 were not found
in the cases.

This study is limited by small sample size
especially in the ethnic subgroups.

In conclusion, this study showed that
HLA-B*1502 is associated with CBZ-SJS/TEN
in Indonesian population.
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