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Abstract 

Strong association between HLA B*1502 and carbamazepine-induced Steven-Johnson syndrome (SJS) 
and toxic epidermal necrolysis (TEN) was demonstrated among Han Chinese in 2004. Studies from 
Europe showed that the HLA B*1502 is not a universal marker for SJS/TEN, but is ethnicity specific 
for Asians. Reports across Asia has shown that the prevalence of HLA B*1502 is high among Han 
Chinese (5-15%), Malays (12-15%), and Thais (8-27%), but low among Japan, Korea, Sri Lanka, 
and most ethnic groups in India. Other than Han Chinese, the association between HLA B*1502 and 
carbamazepine-induced SJS-TEN is also seen among the Thais and Malay. There is urgent need for 
further studies to determine the prevalence of SJS/TEN, and HLA B*1502 in the various ethnic groups 
in Asia, and its association with carbamazepine-induced SJS-TEN in each of these ethnic groups. In 
view of the significant morbidity and mortality in SJS-TEN, facilities should be developed to allow 
for screening of HLA B*1502 before carbamazepine is prescribed to the Hans Chinese, Malays and 
Thais. For those who experience no adverse cutaneous reaction after 3 months use of carbamazepine, 
the risk of SJS/TEN is low, and the drugs can be continued.  
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INTRODUCTION

In 2004, Chung et al1 from Taiwan reported 
from their Han Chinese patients, a strong 
association between carbamazepine (CBZ)-
induced Stevens-Johnson syndrome (SJS) and 
HLA-B*1502. The HLA-B*1502 allele was seen 
in all 44 patients with CBZ-SJS, only 3% of 
CBZ-tolerant patients, and 8.6% of the normal 
population. The same group later expanded the 
study, and showed that the strong association 
of CBZ is with severe cutaneous drug reaction, 
i.e. SJS and toxic epidermal necrolysis (TEN), 
but not with the milder maculopapular eruption 
and hypersensitivity syndrome.2 Lonjou et al 
reported from their 12 European patients with 
CBZ-induced SJS/TEN, that only 4 had a HLA-
B*1502, and all the 4 had an Asian ancestry.3 
The study thus indicates that HLA-B*1502 is not 
a universal marker for CBZ-induced SJS/TEN, 
but is ethnicity specific. The US Food and Drug 
Administration (FDA) has published an alert to 
healthcare professionals on the use of CBZ to 
Asians.4 As CBZ-induced adverse skin reaction 
is a relatively common clinical problem among 
some Asians with potential fatal outcome, this 
paper aims to review the results of study to date, 

the important clinical issues to be clarified, and 
guidelines to physicians in their clinical practice 
in Asia. 

SEVERE ADVERSE CUTANEOUS DRUG 
REACTION 

Severe adverse cutaneous drug reaction (ACDR), 
for example SJS and TEN are life-threatening 
skin reactions to medications. TEN is an acute 
dermatologic disease, characterized by widespread 
erythematous macules and targetoid lesions; full-
thickness epidermal necrosis, at least focally; 
and involvement of more than 30% of the 
cutaneous surface. SJS may have full-thickness 
epidermal necrosis, but with lesser detachment 
of the cutaneous surface; and mucous membrane 
involvement.5-6

 Maculopapular exanthema and hypersensitive 
skin syndrome are other spectrum of cutaneous 
drug reactions. Maculopapular exanthema is 
characterized by cutaneous fine pink macules 
and papules, lesions which usually fade 
within 1–2 weeks following cessation of drug 
treatment. Hypersensitive skin syndrome is 
characterized by multi-organ involvement (e.g. 
hepatitis and nephritis) accompanied by systemic 
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manifestations (e.g. fever, arthralgia, eosinophilia 
and lymphadenopathy) in addition to skin rashes. 
According to the clinical morphology, SJS/
TEN belong to the group of bullous cutaneous 
adverse drug reactions, whereas Maculopapular 
exanthema and hypersensitive skin syndrome are 
non-bullous reactions.2

 Among drugs used long term, the greatest risk 
of SJS/TEN are seen in the first 2 months of use. 
The agents are mostly antiepileptic drugs e.g. 
CBZ, phenobarbital, phenytoin, valproic acid and 
others; e.g. oxicam nonsteroidal anti-inflammatory 
drugs, allopurinol, and corticosteroids.7

 SJS may prove fatal in about 5% of patients; 
and TEN in as many as 40% of patients. Sepsis 
and respiratory distress are the most common 
complications and ultimately the direct causes 
of death.8-9

 Survivors of SJS/TEN may experience 
numerous long-term sequelae; the most disabling 
are those involving the eye. As many as 40% 
of TEN survivors have residual potentially 
disabling lesions, that may cause blindness. 
Cutaneous lesions may resolve with a patchwork 
of hyperpigmentation and hypopigmentation. 
Lesions in genitourinary system may lead to 
phimosis or vaginal synechiae. 

CARBAMAZEPINE-INDUCED ADVERSE 
CUTANEOUS DRUG REACTION

ACDR is very common, comprise 10 to 30% of 
all reported adverse drug reaction10-12 and 2-3% 
of all hospitalization.13-15 Incidence of SJS/TEN 
is slightly higher in two Asian studies from 
Singapore and Malaysia, 8 per million person 
year16-17, as compared to 0.4-7.4 per million person 
year in Caucasian population.3,7,18-22 However, 
CBZ constitutes 25-33% of all SJS/TEN in the 
Singapore and Malaysian studies mentioned 
above16-17, much higher compared to 5-6% in 
Caucasian population.7,21,23 According to FDA, 
post-marketing adverse events reported to the 
WHO and CBZ manufacturers pointed to a much 
higher rates of SJS/TEN, about 10 times higher 
in some Asian countries, e.g. Malaysia, Thailand, 
Taiwan and Philippines.4,24  Based on cumulative 
estimated reported rates between 2000 and 2006 
by Novartis, CBZ manufacturer, the incidence of 
SJS/TEN were 4.1-5.9 per 10,000 patient year 
exposure in some Asian countries, as compared 
to 0.2-0.9 in European countries and USA.24 
Among new users of CBZ, ACDR was estimated 
to occur in 1 to 6 per 10,000 in the Caucasian 
population20,25-27, as compared to 25 per 10,000 
in Taiwan.28 

 The greatest risk of CBZ-induced severe 
ACDRs are noted within the first two months.7 
The risk of SJS/TEN is higher with increasing 
dose of lamotrigine29, but the relation between 
risk of SJS/TEN and dose is unknown in CBZ. 

ASSOCIATION BETWEEN HLA B*1502 AND 
CARBAMAZEPINE-INDUCED ADVERSE 
CUTANEOUS DRUG REACTION

The prevalence of HLA B*1502 is high in 
some Asian populations as shown in Table 1. It 
ranges from 12.0-15.7% in Malay populations 
from Malaysia and Singapore; 5.7-14.5% in 
Han Chinese in Taiwan, Hong Kong, Malaysia, 
Singapore; 8.5-27.5% in Thai, and >10% in 
Vietnamese. However, the prevalence is low in 
Sri Lanka, Japan and Korea; similar to prevalence 
in Europe, American Caucasian and Native and 
South America. Based on the allele frequency in 
the U.S. National Marrow Donor Program, similar 
pattern of HLA-B*1502 frequency was noted; 
in which the frequency varies widely among the 
various ethnic Asians in U.S., and essentially 
absent among US Caucasians, Hispanics, Native 
Americans and Africans.24

 The association between CBZ-induced SJS 
and HLA B*1502 was extremely high among 
the Han Chinese in the original1 and follow-up2 
Taiwan studies, with odd ratio of 2,504 (95% CI 
126 to 49,522) and 1,357 (95% CI 193–8,838) 
respectively. Similar result was also seen among 
the Han Chinese in Hong Kong.36 Studies in Malay 
and Thai populations showed a similar strong 
association between CBZ-induced SJS and HLA 
B*1502, the odd ratio being 16.15 for the Malays 
in Malaysia.38-41 However, there was no significant 
association between HLA B*1502 and those 
with CBZ-induced maculopapular eruption and 
hypersensitivity syndrome2,36, which is probably 
due to different mechanism from SJS/TEN.
 Similar association of HLA B*1502 and 
CBZ hypersensitivity was not demonstrated in 
Caucasian population.3,34 
 According to FDA, the risk of SJS/TEN in 
HLA-B*1502 positive patients exposed to CBZ 
in Taiwan is 5%, based on postmarketing data 
on cases per patient-year exposure.4 Based on 
an estimation by Hung et al, in which about 50 
new cases of CBZ-SJS/TEN per year occur in 
Taiwan, out of 20,000 new CBZ users, the risk 
of CBZ-induced SJS/TEN in Taiwan is one in 
400 patients.28 
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Table 1: Incidence of adverse cutaneous drug reactions and prevalence of HLA B*1502 in normal 
population and carbamazepine-induced Steven-Johnson syndrome and toxic epidermal 
necrolysis

 Country/Region Incidence of severe Incidence of HLA B*1502 Incidence of HLA 
  ACDR, per million in normal population,  B*1502 in CBZ-
  persons year percent SJS/TEN, percent 
 

USA In general 2.6-7.119, 0% in Caucasian and native 
 Boston 4.218 (2 per  American30-32, Asian 4.933

 100,000 patient year 
 exposure)24  

Europe In general, 2-33; Rare (1-2)7,28,34 
 Sweden 0.4, French 1.2 Ireland 010

 Germany 2.03 (2-9 per
 100,000 patient year
 exposure)24

South America  Argentina 035  

South Africa (3 per 100,000 patient  
 year exposure)24

Asia

• Taiwan1-2 Han Chinese 8  Han Chinese 8.6,    Han Chinese 100 
 (59 per 100,000 patient Thai 5.7-8.6
 year exposurre)24

• Hong Kong36  14.5  Han Chinese 100 
   (4 patients) 

• Singapore37  Chinese 5.7, Malay 12.0, 
  Indian 8.3  

• Malaysia38 (41 per 100,000 patient Malay 15.7, Chinese 5.7,  Malay 75,
 year exposure)24 Indian 0, Myanmese 100  Indian 100
  (1 patient)

• Thailand  8.5-27.510,39-40 83.341 

• Vietnam  >1042  

• Indonesia  16 

• Philippines (55 per 100,000 patient Ivatan (minority) 36#  
 year exposure)

• India   Mumbai 1.943, 
  Kandesh 644, 
  Tamil Nadu 045,
  Bhil 446, 
  Parsi 047

  Punjab 148  

• Sri Lanka  Rare49

• Japan (17 per 100,000 patient 0.2#

 year exposure)24 

• Korea  0.4# 

CBZ: carbamazepine, SJS: Steven-Johnson syndrome, TEN: toxic epidermal necrolysis
Data in bracket was quoted from Novartis CBZ SJS/TEN Reports 2000-2006, per 100,000 patient exposure year.24

# Allele frequency based on volunteers in the U.S. National Marrow Donor Program.24 
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POSSIBLE MECHANISM FOR 
CARBAMAZEPINE-INDUCED ADVERSE 
CURANEOUS DRUG REACTION

The mechanism by which CBZ causes ACDR is not 
well understood. Potential defects in the enzymes 
responsible for bioactivation and detoxification of 
CBZ have been proposed.50 CBZ is bioactivated 
by hepatic cytochrome P450 enzymes, which 
generate various potentially reactive metabolites, 
such as CBZ 10,11-epoxide, 3-hydroxy CBZ, 2-
hydroxy CBZ, and CBZ 2,3-epoxide 51-52. Most 
of the reactive epoxides are detoxified to non-
toxic dihydrodiols by liver microsomal epoxide 
hydrolase 1 (EPHX1) or to glutathione conjugates 
by glutathione transferase.53-54 
 ACDR triggered by CBZ is postulated to 
immune related because infiltrating inflammatory 
cells can be detected in the skin lesions.55-56 CD8+ 
T-cell-mediated cytotoxic responses appear to be 
the major event in SJS/TEN.57 There is evidence 
supporting the view that ACDR involve major 
histocompatibility complex (MHC)-dependent 
presentation of its metabolites for T cell 
activation.57-58 The HLA-B allel can elicit immune 
responses by presenting endogenous antigens to 
the cytotoxic T cells 59-60, resulting in proliferation 
of the cytotoxic cells.61 

 Cross-reactivity among the aromatic antiepileptic 
drugs (CBZ, phenytoin, phenobarbital) in 
inducing ACDR is recognized, but has not been 
observed between aromatic antiepileptic drugs 
and lamotrigine.62 However, in addition to CBZ, 
HLA-B*1502 allele was found in patients with 
lamotrigine and phenytoin-induced SJS/TEN as 
well, though the number were small.36,63 Whether 
this implies a similar immune response against 
the different antiepileptic drugs will need to be 
confirmed in larger studies. 
 HLA-B has been demonstrated to be 
significantly related to various drug related 
SJS/TEN, e.g. HLA-B*5701 in abacavir 
hypersensitivity64, HLA B*5801 in allopurinol and 
B1513 in phenytoin. This implies the important 
role of HLA-B in the pathogenesis of ACDR. 

RECOMMENDATIONS FOR RESEARCH 
IN ASIA

Asia is a large region with 60% of world population. 
The region is the home of many national groups 
with different culture and ethnicity. Data from the 
WHO Uppsala Monitoring Center (WHO-UMC) 
and Novartis CBZ-SJS/TEN reports 2000-2006 
showed that the incidence of ACDR induced by 
CBZ was high among some Asian countries.24 

Figure 1: Area with high prevalence of HLA B*1502 (>5%), indicated as grey.



19

However, the incidence is not known in many 
geographical regions and ethnic groups, therefore 
it is important to document the incidence of ACDR 
induced by CBZ in these areas. As the importance 
of HLA B*1502 as marker of CBZ-induced SJS/
TEN is being established particularly among Han 
Chinese, and the prevalence of HLA B*1502 in 
various ethnic groups are being determined, there 
are still large parts of Asia where the prevalence of 
HLA B*1502 is not known. This is for example, 
the Han and non-Han Chinese from different 
parts of China, Filipinos, various ethnic groups 
in Indonesia, Pakistan, Bangladesh, Myanmar, 
Cambodia and Lao PDR. The determination of 
the prevalence of HLA B*1502 in these ethnic 
groups is thus of high priority. 
 To-date, the significance of HLA B*1502 
as a marker for CBZ-induced SJS/TEN is only 
established among the Han Chinese, less so among 
the Malays and Thais. As HLA B*1502 as a marker 
of CBZ-induced SJS/TEN is ethnicity specific, 
there is also a need to determine the relationship 
between HLA B*1502 and CBZ-induced SJS/TEN 
in other ethnic groups in Asia. 
 There are many unanswered questions in CBZ-
induced ACDR and HLA B*1502 waiting to be 
explored. How CBZ dosage affects the likelihood 
and timing of ACDR is uncertain. The reason 
why ACDR is delayed in certain drugs such as 
CBZ as compared to early ACDR in antibiotic 
is also not known. The exact mechanism of how 
CBZ modulates cytotoxic activity via HLA gene 
is also poorly understood. 
 Other questions to be explored include the role 
of other HLA-B subtypes in CBZ-induced SJS/
TEN, significance of HLA B*1502 and other HLA 
subtypes in ACDR induced by other antiepileptic 
drugs, e.g. phenytoin and lamotrigine. 

RECOMMENDATION FOR USE OF 
CARBAMAZEPINE

As CBZ is an effective, safe and cost effective 
antiepileptic drug, the recent finding of HLA-
B*1502 as marker of CBZ-induced SJS/TEN 
indicates that it is of high priority to develop 
facilities for testing of HLA-B*1502 in clinical 
practice involving Han Chinese, Malays and Thai 
patients. Patients of these ethnic groups should 
be screened for the HLA-B*1502 allele before 
starting treatment with CBZ. If tested positive, 
CBZ should be avoided. However, it should be 
noted that patients who are tested positive for 
HLA-B*1502 may be at increased risk of SJS/TEN 
from other antiepileptic drugs e.g. lamotrigine 

and phenytoin.36,63 It is probably advisable to 
avoid other antiepileptic drugs also known to 
cause SJS/TEN, namely lamotrigine, phenytoin 
and phenobarbital.25 
 The median duration of developing CBZ-
induced SJS/TEN is 25 to 90 days.7 Patients who 
have been taking CBZ for more than 3 months 
without developing skin reactions are at low risk 
of CBZ-induced ACDR. Therefore, use of CBZ 
can be continued without screening.
 In conclusion, HLA B*1502 has recently been 
linked to CBZ-induced SJS/TEN in some Asian 
groups. Screening of HLA B*1502 in these ethnic 
groups before use of CBZ is recommended. 
Determination of prevalence of HLA B*1502 and 
its association with CBZ-induced SJS/TEN in the 
different ethic groups is thus of high priority for 
epilepsy care in Asia. 
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