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HLA‑B locus in Japanese patients with anti-epileptics
and allopurinol-related Stevens–Johnson syndrome
and toxic epidermal necrolysis
Introduction: Stevens–Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are rare but
life-threatening severe cutaneous adverse reactions. Recently, strong associations of HLA‑B*1502 and
HLA‑B*5801 with carbamazepine- and allopurinol-induced severe cutaneous adverse reactions were found
in Han Chinese patients, respectively, but ethnic differences in the associations have been reported. The
objective of this study is to clarify the involvement of HLA‑B*1502 and HLA‑B*5801 in Japanese SJS/TEN
patients. Methods: HLA‑B genotyping was performed on 58 Japanese SJS/TEN patients between July 2006
and April 2008 from multicenters in Japan. Results: There were no HLA‑B*1502 carriers among 58 SJS/TEN
patients. This patient group included seven carbamazepine-related and 11 aromatic anti-epileptic
agent-related SJS/TEN patients. In addition, there were five HLA‑B*5801 carriers, which included four
allopurinol-related SJS/TEN patients. Conclusion: While HLA‑B*1502 is unlikely to be associated with
carbamazepine-related or aromatic anti-epileptic agent-related SJS/TEN, HLA‑B*5801 was significantly
associated with allopurinol-related SJS/TEN in Japanese.
KEYWORDS: allopurinol, anti-epileptic drugs, carbamazepine, HLA‑B*1502,
HLA‑B*5801, Japanese patient, Stevens–Johnson syndrome, toxic epidermal
necrolysis

Introduction
Stevens–Johnson syndrome (SJS) and toxic epi‑
dermal necrolysis (TEN) are life-threatening
severe adverse drug reactions with mucosal and
cutaneous disorders, and very often accompa‑
nied by high fever and systemic complications.
Some investigators have proposed that SJS and
TEN are variations of the same disease expressed
with different severity [1,2] , although this is con‑
troversial. Although SJS and TEN incidence is
very low (0.4–6 per million per year) [3,4] , more
than 100 different causative drugs have been
reported [5] . The diseases are probably T‑cellmediated delayed allergic reactions [4] , and typi‑
cally begin within 1–3 weeks after first exposure
to a drug.
Recently, an extremely strong association
(odds ratio: ∼2504) between human leukocyte
antigen (HLA)‑B*1502 and carbamazepineinduced SJS/TEN in Han Chinese patients in
Taiwan was reported [6] . Another Taiwanese
study showed that HLA‑B*5801 was detected in
all Han Chinese patients with SJS/TEN or druginduced hypersensitivity (DIHS) induced by
allopurinol [7] . The involvement of HLA‑B* 1502
was also confirmed in SJS/TEN caused by other
aromatic epileptic agents such as phenytoin in
Han Chinese or Thai population [8,9] . However,
such a strong association between HLA‑B*1502
and carbamazepine-induced SJS/TEN was not

Patients & methods

Patients
The ethics committees of each participating
institute of the Japan Severe Adverse Reactions
(JSAR) research group approved this study.
Written informed consent was obtained from
each patient. A total of 58 Japanese patients
from unrelated families in Japan were recruited
from JSAR research group hospitals or through
a nationwide blood-sampling network sys‑
tem in Japan for SJS/TEN onset patients,
operated by the National Institute of Health
Sciences in cooperation with the Ministry of
Health, Labour and Welfare in Japan and the
Federation of Pharmaceutical Manufacturers’
Association of Japan. All patients, two of whom
were referred to in a previous report [10] , were
diagnosed as SJS or TEN by JSAR research
group experts based on diagnostic criteria pro‑
posed by Bastuji-Garin et al. [1] , which are cur‑
rently used in Japan [11,12] using a standardized
case report form including medicinal records,
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detected in Caucasian patients [5] . These reports
suggested that HLA involvement in severe cuta‑
neous adverse reactions may be drug-specific as
well as ethnic group-specific. Thus, we started
a retrospective case–control study to explore
genetic biomarkers related to SJS and TEN in
Japanese patients living in Japan.
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disease progress and involvement of systemic
complication, as well as SJS/TEN treatment
[1] . TEN and SJS are defined as mucocutaneous
disorders characterized by extensive erythema,
blisters, epidermal detachment, erosions, enan‑
thema and high fever. SJS is defined as skin
detachment of 10% or less of the body surface
area, and TEN is defined as skin detachment of
more than 10%, excluding staphylococcal scaled
skin syndrome. The severity of ocular complica‑
tion was scored as follows: 0: no involvement; 1:
only hyperemia of bulbar and palpebral conjuc‑
tiva; 2: pseudomembrane formation; 3: defect
of conjunctival or corneal epithelia.
HLA‑B typing
High-resolution HLA‑B typing was performed
by a sequence-based method using SeCore™ B
Locus Sequencing Kit (Invitrogen Corp., WI,
USA) and an Applied Biosystems (ABI) 3730
DNA sequencer (ABI, CA, USA). Genomic
DNA (250 ng) was used for PCR amplifica‑
tion and sequencing exons 2, 3 and 4. HLA‑B
haplotype was estimated with the Assign SBT
software (version 3.2.7b, Conexio Genomics,
Western Australia, Australia).
Statistical analysis
HLA‑B*5801 allele frequency reported by
Tanaka et al., who performed typing of HLA-A,
and -B for 493 Japanese healthy subjects living
in Japan was used as the frequency in control
subjects [13] . Fisher’s exact test was conducted
using Prism 4 (GraphPad Software, Inc., CA,
USA) to calculate the odds ratio and the 95%
confidence interval.

Results
Demographics of patients recruited in this study
are summarized in Table 1. A total of 36 and 22
patients were diagnosed with SJS and TEN,
respectively. Approximately 80% of SJS/TEN
patients complained of ophthalmic disorders, and
two patients were coadministered anti-epileptic
agents and allopurinol.


HLA‑B*1502 & HLA‑B*0702 in
carbamazepine-related SJS/TEN
In our study, carbamazepine was prescribed for
seven patients, and other aromatic anti-epilep‑
tic agents, such as phenytoin, phenobarbital or
zonisamide, were prescribed for 11 patients.
By contrast to data on the Han Chinese [6,8]
and Thai populations [9] , HLA‑B*1502 was
neither detected in patients administered car‑
bamazepine, nor in patients administered other
aromatic epileptic drugs (Table 2) .
Alfirevic et al. reported a potential protecting
effect of HLA‑B*0702 against carbamazepineinduced severe cutaneous adverse reactions in
Caucasian patients [14] . In line with this, no SJS/
TEN patients receiving carbamazepine or other
aromatic anti-epileptic drugs carried HLA‑B*0702
in this study. However, we found HLA‑B*0702
in two patients who did not receive anti-epileptic
drugs, and there was no significant difference in the
carrier frequencies between patients (1.72%) and
the Japanese population (5.17%) (p = 0.1113).

HLA‑B*5801 in allopurinol-related
and -unrelated SJS/TEN patients
As shown in Table 3, we found five carriers of
HLA‑B*5801, and four patients (patients 23,

Table 1. Demographics of Japanese patients recruited in the current study.
Factor

Value

Disease (SJS, TEN)
Sex (male, female)
Age (mean [range])

36, 22
35, 23
55 (5–94)

Severity in ophthalmic disorders
Score 0 (no ophthalmic involvement)
Score 1 (only hyperemia of bulbar and palpebral conjunciva)
Score 2 (pseudomembrane without epithelial defect)
Score 3 (conjunctival and/or corneal epithelial defect)
Severity unknown ocular disorders
No description on ophthalmic symptom

12
21
1
14
9
1

Administered drugs before development of SJS/TEN
Carbamazepine
Other aromatic anti-epileptic drugs
Allopurinol

7
11
10*

*
One patient was treated with both carbamazepine and allopurinol, and another patient was treated with phenytoin and
allopurinol.
SJS: Stevens–Johnson syndrome; TEN: Toxic epidermal necrolysis.
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Table 2. Characteristics of SJS/TEN patients administered aromatic anti-epileptic drugs.
ID number

Sex

Age
(years)

Disease

Aromatic anti-epileptic
drugs prescribed

Severity score in
ophthalmic disorders

HLA-B diplotype

1
2
3
4
5*
6*
7
8
9
10
11
12
13
14
15
16
17
18

M
F
M
M
F
F
M
M
F
F
F
M
M
F
M
F
M
M

73
42
45
54
6
52
17
67
5
64
56
6
69
42
25
71
52
78

SJS
SJS
SJS
SJS
SJS
SJS
TEN
SJS
SJS
TEN
TEN
SJS
SJS
TEN
SJS
SJS
TEN
TEN

Carbamazepine
Carbamazepine
Carbamazepine
Carbamazepine
Carbamazepine
Carbamazepine/zonisamide
Carbamazepine/zonisamide
Phenytoin
Phenytoin
Phenytoin
Phenytoin
Phenobarbital
Phenobarbital
Phenobarbital
Zonisamide
Zonisamide
Zonisamide
Zonisamide

1
3
3
0
Severity unknown
Severity unknown
3
Ocular involvement unknown
0
3
0
Severity unknown
1
0
2
1
Severity unknown
Severity unknown

*1511/*4801
*4001/*5201
*4801/*5601
*1501/*3501
*4006/*5101
*4601/*5901
*4601/*5601
*4001/*4601
*5504/*6701
*1501/*5101
*1501/*5401
*1501/*5101
*1501/*5101
*5101/*5401
*1301/*4601
*4002/*5101
*3501/*4601
*3901/*6701

These patients were reported in the previous report [10]. F: Female; M: Male; SJS: Stevens–Johnson syndrome; TEN: Toxic epidermal necrolysis.

*

24, 27 and 28) received allopurinol. Since
a total of ten patients received allopurinol,
HLA‑B*5801 carrier frequency in allopuri‑
nol-related patients was 40.0%. Table 4 shows a
significant increase in HLA‑B*5801 allele fre‑
quency in allopurinol-administered patients
when compared with the Japanese population
(odds ratio: 40.83, p < 0.0001). HLA‑B*5801
was detected in one patient (patient 41) who
did not receive allopurinol. This is the first
report that HLA‑B*5801 was detected in a
SJS/TEN patient unrelated to allopurinol.

Discussion
Recently, involvement of HLA loci have been
detected in idiosyncratic adverse drug reac‑
tions, including cutanenous [6,7,15] or liver
[16] injury. Regarding severe cutaneous reac‑
tions, some HLA class I antigen genotypes,
such as HLA‑B*1502 [6] , HLA‑B*5801 [7] and
HLA‑B*5701 [15] , have been reported to be very
promising biomarkers for discriminating patients
at high risk of SJS, TEN or DIHS induced by car‑
bamazepine, allopurinol or abacavir, respectively.
The very strong association of HLA‑B*1502 with

Table 3. Characteristics of SJS/TEN patients administered allopurinol and an
allopurinol-unrelated patient carrying HLA-B*5801.
ID
number

Sex

Age
(years)

Disease

Allopurinol
prescribed

Severity score in
ophthalmic
disorders

HLA-B
diplotype §

1
8
23
24
25
26
27
28
29
30
41

M
M
F
M
M
M
F
M
M
M
F

73
67
53
77
75
67
81
83
58
75
55

SJS
SJS
SJS
TEN
SJS
SJS
SJS
SJS
TEN
TEN
TEN

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No‡

1
Severity unknown
1
Severity unknown
Severity unknown
1
1
1
1
0
Severity unknown

*1511/*4801
*4001/*4601
*4002/*5801
*5201/*5801
*4002/*4006
*3901/*4001
*4601/*5801
*3901/*5801
*1501/*5601
*3501/*5201
*5401/*5801

Leflunomid was prescribed for this patient.
*5801 is indicated in bold.
F: Female; M: Male; SJS: Stevens–Johnson syndrome; TEN: Toxic epidermal necrolysis.

‡
§
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Table 4. Associations of HLA-B*5801 with Japanese SJS/TEN patients.
Patient group

Allopurinolrelated patients

Allele frequency (%)
SJS/TEN patients Japanese
population*

p-value
Odds
(Fisher’s exact ratio
test)

95% confidence
interval for
odds ratio

20.0 (4/20)

<0.0001

10.50–158.9

0.61 (6/986)

40.83

Data of 493 healthy Japanese reported in [13].
SJS: Stevens–Johnson syndrome; TEN: Toxic epidermal necrolysis.

*

carbamazepine-induced SJS/TEN found in Han
Chinese patients in Taiwan [6] was further con‑
firmed by an extended study in Taiwan [17] , and
studies on Asian patients living in Europe [5] ,
Han Chinese patients in Hong Kong [8] and the
Thai population [9] . Man et al. and Locharernkul
et al. reported that HLA‑B*1502 was also
detected in patients who suffered from SJS/TEN
caused by aromatic anti-epileptic agents such as
phenytoin and lamotrigine [8,9] . By contrast,
no SJS/TEN patients receiving aromatic antiepileptic drugs including carbamzepine car‑
ried HLA‑B*1502 in our study using Japanese
patients. Thus, we could not confirm the associa‑
tion of HLA‑B*1502 with SJS/TEN in Japanese
patients. This is reminiscent of the lack of the
association in Caucasian carbamazepine-in‑
duced SJS/TEN patients [5] . HLA‑B*1502 was
not detected in 486 healthy Japanese [13] , while
its allele frequency in Han Chinese was reported
to be 8.6% [6] . The very low allele frequency of
HLA‑B*1502 in the Japanese may account for
why no association between HLA‑B*1502 and
SJS/TEN was detected in our study. To date,
useful genetic biomarkers have not been found
for carbamazepine-induced SJS/TEN in ethnic
groups other than some Asian ethnic groups,
including Han Chinese.
Alfirevic et al. reported a significant low car‑
rier frequency of HLA‑B*0702 in Caucasian
patients with carbamazepine-induced severe
cutaneous adverse reactions, and its potential
protecting effect against severe cutaneous adverse

reactions [14] . Since we detected HLA‑B*0702
in two SJS/TEN patients unrelated to car‑
bamazepine administration, further studies are
necessary to clarify the relationship between
HLA‑B*0702 and SJS/TEN.
The association of HLA‑B*5801 with allo
purinol-induced severe cutaneous adverse reac‑
tions detected in Han Chinese in Taiwan [7] has
been confirmed in Caucasians [5] . Although the
association observed in Han Chinese in Taiwan
was extremely strong (odds ratio: ∼580), only
a moderate association of HLA‑B*5801 with
allopurinol-induced SJS/TEN was observed in
a European study by Lonjou et al. (p < 10 -18,
odds ratio: 80) [5] . In their study, the carrier
frequency in European patients was 55.6%,
while that in a European population was 1.5%.
A moderate but statistically significant asso‑
ciation (p < 0.0001, odds ratio: ∼40) between
HLA‑B*5801 with allopurinol-administered
SJS/TEN was also detected in the current study
using Japanese patients. Although the carrier
frequency of HLA‑B*5801 in the Japanese
population (1.2%) [13] is comparable to that in
the European population (1.5%), the carrier
frequency of HLA‑B*5801 in allopurinol-ad‑
ministered Japanese patients (40.0%) was lower
than that observed in European patients. The
sample size of our study was not sufficient to esti‑
mate the accurate carrier frequency in patients.
Recently, Ueta et al. reported a case–control
study on relationships between HLA class I and
II genetic polymorphisms with severe ocular

Executive summary
Backgrounds of genetic biomarkers for severe cutaneous adverse reactions
 Recently, strong drug-specific associations of human leukocyte antigen (HLA)‑B*1502 and HLA‑B*5801 with carbamazepine- and
allopurinol-induced severe cutaneous adverse drug reactions were found in Han Chinese patients, respectively.
 However, a European study suggested that HLA involvement in severe cutaneous adverse reactions may be ethnic-group-specific, as well
as drug-specific.
Objective of this study
 We began a retrospective case–control study to explore genetic biomarkers related to Stevens–Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN) in Japanese patients living in Japan.
Conclusion
 We could not find any association between HLA‑B*1502 and carbamazepine-aromatic anti-epileptic agent-associated SJS/TEN in
Japanese patients.
 We detected a moderate association of HLA‑B*5801 with Japanese allopurinol-related SJS/TEN patients.
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complications using 71 Japanese drug-unspec‑
ified SJS/TEN patients and 111 Japanese con‑
trols, and they did not detect any HLA‑B*5801
carriers both in cases and controls [18] . However,
no allopurinol-induced patients were included in
their sample [Ueta M, Tokunaga K, Sotozono C et al.:
Prefectural University of Medicine, Kyoto, Japan. Pers.
Commun.] . On the other hand, Dainichi et al.
detected three HLA‑B*5801 carriers in all three
allopurinol-associated patients diagnosed with
SJS, DIHS and TEN, respectively [19] . Their data
and the current study lead to a conclusion that
HLA‑B*5801 is one of the (surrogate) genetic
biomarkers for allopurinol-associated SJS/TEN
also in Japanese patients.

Conclusion
While HLA‑B*1502 is unlikely to be associated
with carbamazepine-related or aromatic anti-ep‑
ileptic agent-related SJS/TEN, HLA‑B*5801 was
significantly associated with allopurinol-related
SJS/TEN in Japanese.
Future perspective
Recently, the US FDA approved the revision of
the label of products containing carbamazepine.
In the updated label, it is clearly stated that
patients with Chinese ancestry should be
screened for the HLA‑B*1502 allele before start‑
ing treatment with carbamazepine, and that
HLA‑B*1502-positive patients should basically
not be given the drug. On July the 24th, 2008,
FDA published an ‘alert’ [101] based on several
studies [15,20–22] informing healthcare profession‑
als that the screening for HLA‑B*5701 is neces‑
sary before initiating treatment with abacavir
,and that abacavir should not be administered
to HLA‑B*5701 carriers. The Committee for
Medicinal Products for Human Use (CHMP) is
also considering the revision of the Summary of
Product Characteristics (SPC) of abacavir-con‑
taining products. Thus, personalized medicine
based on pharmacogenomics using biomarkers
with excellent performance characteristics has
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