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Exploratory Study on Biomarkers Associated with Severe Cutaneous Adverse Reactions
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Most of adverse drug reactions (ADRs) occur as an extension of pharmacological effects. They occur dependently
on their blood concentrations and can be potentially reduced by controlling their dose. On the other hand, ADRs catego-
rized as Type B usually occur irrelevantly to their pharmacological effects at different organs from their target, and are
often life-threatening and unpredictable. The incidences of Type B ADRs are very low. Severe cutaneous adverse reac-
tions including Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are delayed allergic reactions in
which T-cells are involved and categorized as Type B ADRs. Recent progress of pharmacogenomic studies has revealed
that particular types of human leukocyte antigen (HLA) class I antigens have strong associations with severe cutaneous
adverse reactions and that the associations are specific to causative drugs, phenotypes of adverse reactions and ethnic
groups. We established a research group in 2006 with professionals of pharmacogenomics, dermatologists,
ophthalmologists and psychiatrists to explore genetic biomarkers associated with Japanese SJS/TEN patients. To date,
we have collected more than 100 Japanese SJIS/TEN patients through participating institutes and a case-collecting sys-
tem covering all over Japan constructed by us. No carriers of HLA-B*1502 which was reported to have extremely strong
association with carbamazepine-induced SJS/TEN in Han Chinese and south Asians, although a moderate association
between allopurinol-induced SJS/TEN and HLA-B*5801 detected in Han Chinese was observed.
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induced hypersensitivity syndrome, DIHS) 713Z81F 5
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T&/-45HTH, SIS TS5%Hit%, TEN T 30%#%
&, DIHS T 10%485&, W CHELRIEHATH
L. WInbd, EEFEHEITE S T2007 FENS
S Nz THEERERBEMEFEIRE] TBNWT,
MEOEIWER &T2>Tnb.

SIS & TENIZ, Winb, & - HEDo%S,
FIEEEF B E FIER & L, £ < OGHEIRE DR
B ZMES. SIS & TEN X, HETIE, HIEEN
B2 —DOERBARDEREEZEZSNTHD, KK
OHBETAED 10% L F DG % SIS, Tl ED
Y& % TEN &% 9 5. SIS/TEN Tld, HhEIC
BOND HPSUE ICHRREE MR T ORIEE
MELZENHD, KZENOSEELTHEED
QOL MELLKKTT 5. DAEOHEREADH
5 D EE (Pharmaceuticals and Medical De-
vices Safety Information, No. 261, 2009) iZ & 5 &,
2005-2006 £ Tid, SJS & TEN % &b THEIRM
450 FIFEE CTHERE L TH D, SIS/TEN D FIEIL4E
fil 100 F NICEBIOHETH S, HfilkENTNVS
100 DL DMy 7 SIS/TEN O E & Lm0 ES &
SO, FEEEDILHEIC RS, RREKFHTL S
L, DMETIE, SIS/TEN & U THiE S N/ EH
D6,7%x7 7Y J—In, F5%IIHNNTE
EONEREME L THEIN TS, 2HICD<
FHRZEHEL T, oFy 7oy o970 7 o
FI DX IBWERERER, T/ NIVEY =L,
ZHIR, JIZ MM IUBREDHFEERIITAUNA
#OLRT7OFH L D OLIRERYIERICE Y ©
LROPUEME R ENFT 5N TNS,

—4, MUK KGOS, Bz FEREL, i
aefEE Z £S5 DIHS |E, D500 75<, SIS
JTEN ERHORBRDEREEZ SN TWVWS,
DIHS iZBWVWTIEANARZ - T4 )V ZADOE 5N H
D, KZHRLOREBEZEDZENELWN, SIS/
TEN & %720, DIHS OFEKREMII I NI EE
SRTIZM VIR EDHBEHERIITANAE, A
FULF2, 7OTU =), I ZINTrEY
DU E, TEMEEOEMICRSN TS, FEEME
&1L SIS/TEN & 2T ERELIEED SBND,
FEREMRAEZD 0.01-0.1%BELEbN TN
7‘3)‘4)

2. BEDAN=ZXL

SJIS/TEN ;U DIHS X, WINbH o THEY %

IRALTHS 2-6 BMBICHIET 2 I &NE<,
T-cell NG 2BERMDOT LIIVF—RIETH 5.
SJS/TEN (3 e M EE DMK T U 72 IRBE THE YN
BHEINZESTRETIESZLNTVWS, #Y)
HSROFUFEIT, PUREERME (K& TIEZ > 7N
M) OFRMICHEIL TW5b HLA 75 X 11
DTS DDORTHEGL THIR &L TRRS
N, TN ANIN— TR T HiE 2 AR 13
INDZEITKDBIENLLT B, EYHKDPE
BRI U ANV — T il iC K 0GR Z 21T 72
MifapEEME T RO T MEZAET, ALMEE
FIZHEBRL TWws HLA 7 7 X I 5 FICiEa L TN
LEYBRPIR 2T 2 &Ik, AlLHzo
WEZBIEL SIS/TEN WRIET S EEZEZ 5N TN
% (Fig. 1).

HLA it FEMmMERPIE (human leukocyte anti-
gen) XII bt b FEMAEESHE S (major histo-
compatibility complex, MHC) ® Z & T, HZEIZE
WRHDDOH 5575 T TH5. HLA IZid HLA-A,
HLA-B, HLA-Cw 72 & ® HLA 7 5 2 1 5y T &
HLA-DR, HLA-DQ 72 & ® HLA 7 5 X 11 /3 175
ENHO, NSO TEI—RTHEETIIE B
D6 FRAKDOEHITESIL TW%, HLAZ T A
[ TFIRARZEHRT2WE5EZADMBBICHEEL
TWaA, HLAZ S AU T3 7 > 70N> Al
fi, BN, BRRMR, <207y —IEHERE
RICEG T 5MICR > THREL TS, HLAIZ
EHWIZERMEICEATVWS Z ERASNTHBO, f
Z\¥ HLA-B % HLA-DRBI TiZ, HAANZIFIZHE
STHI0FEEL LORR DY A THHE TN TN
%. kb NZ, HLA-A, HLA-B, HLA-DRBI 12 £ ®
FHEETIIOWT, MEEORLS5 1 7 DO#EET
ERBLODZNZFNZ 1 AT O EHNTND.
HLA 3B gt EICBNWT R —& L
EINEDEGHERET 2EERRTFTH 5.

3. BFEDEERBDONAA~Y—H—(CEATHH
%

A, W DN DEYNFEK THAIET 2 EAE S
& HLA-B DFsED YA 7 ENEWEEN H 5 &
HINDEIWo. ITNETITHE SN /zBE
PEIZDWNWT Table 1 ICE &=,

HIWVNTYE >R SIS/TEN & HLA-B*
1502 & DFRWFHBI N R AT L S #1172 D13 2004 4
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Fig. 1. Possible Pathways from Antigen Presentation and Sensitization to Onset of SJS/TEN
Ikezawa Z. et al., “‘A Practical Approach to Drug Allergy,”” Medical Science Internatinal, Ltd., Tokyo, 2001, p. 71 (Modified).

Table 1. Recently Reported Biomarkers Related to Severe Cutaneous Adverse Reactions
Causative drug HLA-B Ethnic group Type of ADR Selectivity
Carbamazpine *1502 Han Chinese (Taiwan) SJS/TEN 59/60
Han Chinese (Hong Kong) SJS/TEN 4/4
Asians in Europe SJS/TEN 4/4
Thai SJS 6/6
Indians SJS 6/8
Caucasians SJS/TEN 0/8
Han Chinese (Taiwan) Hypersensitivity (excluding SJS/TEN) 0/13
Caucasians Hypersensitivity (excluding SJS/TEN) 0/56
Phenytoin or Lamotrigine  *1502 Han Chinese (Hong Kong) SJS/TEN 2/2
Thai SJS 4/4
Allopurinol *5801 Han Chinese (Taiwan) Hypersensitivity (including SJS/TEN) 51/51
Thai SJS/TEN 27/27
Caucasians SJS/TEN 19/31
Japanese SJS/TEN/DIHS 3/3
Abacavir *5701  Caucasians Hypersensitivity (including SJS/TEN) 57/130
Black Hypersensitivity (including SJS/TEN) 10/69
Methaolamide B39 Japanese SIS 3/3
Koreans SJS 7/8
T, BBOERKEREZELEMIETH> /2.9 B, EMEEI LAV OD, FHREFOER

2006 4F £ TIZ 60 1D IV NTEE > aF KM SIS/
TEN OB EMN S 59 il T HLA-B*1502 73 = 11
=, ZOEGIGERITI VN EE > ERAL T
% SIS/TEN ZFHE L 12N o 7= BETOIG1EH 6/144
WL THEEICES (p=1.6X10"%), F v Xt
IFERIC1357 THo 2.0 20%, ZOHINIEE
> A RMED SIS/TEN & HLA-B*1502 & D 58\ HH

W, 0 Z AN A RAY KRNI =10y NEEDR
TOTHMEEI R ETHRINZ. BB, 1A
EREEFERKE T, DN EE > Tl
TIZ M R TERNIF LN EHEHERITT
W AWENERNTHIE L= SIS/TEN IZBWTH
HLA-B*1502 & OREGEO 5N/ 67 Lal, |
AND VNI EE i KM SIS/TEN JEFI N 513 1
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Bl & HLA-B*1502 O fr A& I TN TWix
W, 210 Fix FERETH->TH SIS/TEN LSO E
fEHKIB DHBEMN 513 HLA-B¥IS02 13 Tn
AN AR

a7y ) —=I)VHEREOREERBICHER T &,
BEBOERBKERIY A ANTIE, 707U J—)L#ER
PEDESESKS & HLA-B*5801 & DT 58\ BE i1
MEBH LN 20 ERKETIE, Yo7 U/ —)Li
EEOBRE SR LU ZBEOF Y XHI 580 &#Hid
INTVS, ZOERIIBAANIBWTHRED SN,
EREEFEEITEmIERnD, v X3 80 &%
HINTNS, P 2007 F4EFTIE, HARANIELT
1% SJS, TEN K& Uf DHIS O## % 1 filiCRE T %7 —
AL HR—=K2H 0,23 N&H HLA-B*5801 DIRAE
EThol-EMEINTNVWS, HILNTEE VHR
HOERERKB OB G ERRLDZDZ, 707 /=)L
FAREOEIEREB T, HEEZO T /I 1T
Rk & 312 BIE O F8iE 12 HLA-B*5801 DR
ENBHENDHZETH 5.

HN TUE 88 KM 5 AN 2 iE 8 B O IR 3K T
HIV # Tdh 27 /NHEIORARIEE 6 HE LN
2K 5% DEETHERBZRIET S, YNNAEI
TlX, HLA-B*5701 O{REHEMEIEEZ ZFIE L
BN EMEL OMFEENSWMEINT NS, 31314
Table 1 [Z/R L7ZIEGIG R Z A5 &, AANDAEMN
HENITHi U TREEENRNK DITAHA A DD, TN
HEWITHKT 2Ny F7 X NGO REEZEEZD
AIEEHT D E, BEATHHAATHEEN HLA-B
5701 mREL TCWEEHRESINTWS. Y I/ab
B OFHENRERE TR <WHENTT NHTEINITE ST
HIERZ 2 RIE L ZBEICOVTIE, BAERAR
BV D EIE S O FIE & HLA-B*5701 & O B# D
MIFFERESHEHTES. 2B, 77 ARBT
%7 N7 E)V A R HE K2 O FRIE & HLA-B*
5701 L OBRIE, BEL THEIN TNV,

%I, AANEHEEANIZBWTEIZ SIS 7Y%
SEETHIENHOENTNS, BNEDIREEE A
7T 2 RIZBET BRI DONWTHENT S, HAAN
LHEATINETIIENEN3AKR T EHADAY
V7 2 RFHRME SIS DEEZED HLA O % A 7T~
5NN, 14 %ZBRWTHLA-BSY 23 H X
2 5 F—H R= 22 KU, BAANKROERE A
@ HLA-B59 O LIVBAEIX 2% i TdH 573, H

ARBATR IO TIFEEAEHRBEIN
VY, 18)

4. SJS/TEN E{RFREHTHIZTIEDER Y HH %

UEDEXSIT, HEFZORIE S IEEITHRNHEE
HERTELBTF—A—00W< Dt I 7z,
BEFY— 3R EEY R R, BEROS 1T
KRN, £z, REBRRENTHZ ZEHREITHS
MIZIe>T&E. FIT, EHSIE, VAR 18 FE
2, BT NFE, RO, KIER, IREL R
N - /NERIOERTS & & 512, HAAN SIS/TEN H#
BHEMRELUEMRIZS B, AARNICERR
INAF =T —DRKEW TR Z G L 7z (Table 2).

WFFEHED S S &9 S EIEHIE SIS & TEN T, b
FRHOHMIZ, IS ORIERORIEZ THITE 2
BT —H—28KRL, HBRY——-1IDONWT
WERISAN eI A7) — = T+ N &%
THZEWHD. BT~ —H—0OFERZEEL T,
HLA 7 SZATROI AN 24—y Ml T &
L= AEITXDIAE S T ERITD EEDIT,
DNAXRAM 707 LA zZzHWTEY J LiTbi>T
RN E R T2 2{T> TS, r—XZ - O
> ho—)UiEE LT 6 T — X 250 il 2= K
T52EEHBLTHED, HAAEEAZI Y
O—)VEEELTWS, HLAZ SAT RO A1
ERET S EEICE, HARAE®EAOTF—F &L
T, HAMREAMEE2DR—LAXR=JITHE#HI N
TWBT LIIBEEDT —F R—=ZZHAnTNW5, —
4, DNAXA 707 LA ZHAW-fENELRTZ
RlzEMad 5 &=121%, JPDSC (HAY7 vy —~< 3 -
TIIDAF=F - HA LA -2V =27
L) DAY 541000 A5 D HARNER NDOF—
Y EFEHOETHNTWS,

R TIX, BRI CED /2 —A « LiR—b -
TA—LE@HL, EMZRERINZFERENS,
PR, REIRDRRE S5, GOHEDHE, 6%
%, BRICDOVWTHERZNELTWS., 07—
Z e LVAR—=b - Tr—LEHANT, BEFZBHEICEK
% TEERERREGHERESRE NRITLUE TEHER
TERBEERFIEY =27 )V 1> T, WD K
JG R OB N BERE B DT E W 217> T, SIS
/TEN DIFL DIEFI D VAT & &1 K D IFEDE N
EFRLAENEDIZEBD TS,

4-1. EBIERES XT L SIS/TEN D F A
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Table 2. Members of Research Group of Japanese Severe Adverse Reaction

Principal Investigator
Nahoko Kaniwa
Professionals of Pharmacogenetics
Masahiro Tohkin

Kouichi Kurose
Yoshiro Saito
Masaaki Muramatsu
Case collection
Hirokazu Furuya
Yukitoshi Takahashi
Kayoko Matsunaga
Zenrou lkezawa
Shigeru Kinoshita
Michiko Aihara
Diagnosis
Kayoko Matsunaga
Michiko Aihara

Division of Medical Safety Science, National Institute of Health Sciences

Division of Medical Safety Science, National Institute of Health Sciences
Division of Medical Safety Science, National Institute of Health Sciences
Division of Medical Safety Science, National Institute of Health Sciences
Molecular Epidemiology, Medical Research Institute, Tokyo Medical and Dental University

Department of Neurology, Neuro-Muscular Center, National Oomuta Hospital
Shizuoka Institute of Epilepsy and Neurological Disorders, National Epilepsy Center
Department of Dermatology, Fujita Health University School of Medicine
Department of Environmental Immunodermatology, Yokohama City University
Department of Ophthalmology, Kyoto Prefectural University of Medicine
Department of Environmental Immunodermatology, Yokohama City University

Department of Dermatology, Fujita Health University School of Medicine
Department of Environmental Immunodermatology, Yokohama City University

Notice for

Safety Division collaboration
— e

(MHLW*)

Transmission

=

Discussion
Registration
Informed consent
Blood sampling
Clinical information

.

Request for
collaboration

Pharmaceutical
company

Doctor’s
personal
information

Request for
collaboration

/

National Institute
of Health Sciences

Spontaneous
FEPOIC

Ministry of Health,

Labor and WeIf

Fig. 2. The NIHS Network for Collection of Severe Adverse Reaction Cases

*Ministry of Health, Labour and Welfare, **The Federation of Pharmaceutical Manufacturers’ Association of Japan.

EMIEF IR W=D, HFEHHC ST 2955 )
Pt I 9™ % R B 0y & OIEFIEAE 72 1) Tl H HHE B
HEERTERNWIEIHSNTH>ZDT, I
OB E EBiT, EETRET HEFMZIERELE
&9 % NIHS JERIER S 2 5 4 (Fig. 2) ZHEEL
7. TOYATLIEEFHBEEERMLFHLRENE
O OXEEZY, HARSEMRES S
(H¥5E) DO o, ESLESE &M AT
EHEZ2REE (NIHS) 2 EE L TWa, EE
WX DEERBWERNTEA LS EITE, EREE

F OB AT AE O 15 H XUZ 30 HEUANIZE S
BICHMET2 2L (HFEME) NERETEDSN
TWa 7y, HEEREIEMA SIS/TEN 0% &1,
EETIIH 50, BESFEIT NIHS N b fE F| FEAE
D#HEZTDHEOICHEFTE I N, EKEZZTZ
NIHS T3, HYSEITK U TARUPFIEA I 2K E T
HNEEFETIOIC, BEMAEITKEL TS,
HMENG TS LK LG, BEe
K7 U THYEOMEANEHA NIHS IZ{5ZEEIN
%, ZHITHDE, NIHS OfFZEE I EEHE Y EIC
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H&, RO BRI IEZHAT S, A AT A
THEMZEET 255103, HYEICE, EMmICX
ZEEFEORS, i, ZEEBROTLAICBNTH
HEEFEL T\ 5,

2009 4F 12 H 10 HE T 3 E R D REFIEF D
BIIROBOTH D, AT ZAT LITHE S NS IEH]
WEHAERED 0% EEEEZ SN, TNETHT0
OB SO R 712K D 500 #] D %E F] A NIHS
NREINSZ ZOOBEOK3 O 1 TIE, HYE
MO ITOELERS 7=, LirL, BEDKE
L, #2010 EMARE, AFRE, EMMOZLICED
HHT, BEMICRNICESZDIXZTDHR 35D 2
THD. 2009 4 12 A 10 H £ TITHFFEPE A TIX
180 | DIEH 2 4£FE L /=73, NIHSJERIEFES X T
LDEFEGRIZ 0%, EETHRAEHEIN ML
RIEROERAEE LT TIRITHEEL TWas EE X
5Nz BB, MENOEEROEMFKIZEL ST
SJIS/TEN DJEFI T H 5 & il &2 W & 7= 4E 61l 13
106 fil, SIS DEEWMNH D & B W S N7IEFT 14
BT, WFEHETIIZNE THDE T 120 Bl O
SIEFZERMLZZEI1ICk5. BHARIZBWT, SIS
/TEN OHFHUERFI 2 T EER-L 201375 <, &
# D SJS/TEN DR DFHERIZE 5T, WFBEITX
HRERBRUEEEZEZTNDS,

42. 7O7Y /= LEALNTEE S RBAES
(R 2 MEHTHER" CINE TITHEM L 2 REHn
5, SIS/TEN O¥JErificy a7y J—)LzZRHAL
TWERERNX 10 ERPB D, EREEFTYOTY
J = )VAERMEESRES EROBEENRE I N TV S
HLA-B*5801 #{# HEL TW/=D3 4B TH> 7z
(Table 3). SJS/TEN JE #iZ B 1F % HLA-B*5801
D7 VIV 20.0%13, HAAN@EH AR TS
LIVBERE 0.6 % 12kl U THEICHE < (p<0.0001),
F v X3 40.83 Th o7z, ZORERIT, BHHEDH
SHEREICIKIZVWHDOD, AARAICZBNTS

7oz J—)LisAM: SIS/TEN Tidk HLA-B*5801
DREENERRTFTH DI EE2RLTWS, HAA
BT HEEDOHRIIE, AANIBITHEEORE &
FTFREETH D, —FH, INETIERELZER
OHIZIE, SIS/TEN OFRIERNICHILNT LY > &
RAL CWERNTHIH- . ZNSDEENS
3, HEREHETHIVNYEY >R M SIS/TEN &
VB N XN T WD HLA-B*1502 138 &
NTHHT, 4025, HAATIEIAINTEE
2T & % SIS/TEN D ¥¢%iE & HLA-B*1502 & DB
HIIERTERWN,

5. &HYIC

AFFRIEORREEZRE L Z, DREICBWTIE, 7
07 Y —)VEFI OWRASCEAT 2009 4F 11 HIZEkET
SN, HLA-B*5801 DR FEH Ty a7 J—)b
AR SIS/TEN OFEAFRNE W T LN IEHREHE S
NZEDWTho7k. —hH, HIVNTEE > HE D
METIE, EREZNSE L TSR EHE
HEINTWBEN, HAANZBITS WY EYE Vi3
K1 @ SIS/TEN & HLA-B*1502 & @ B E13 ABH
ThHhdEINTWD,

ARFFERE T, BAED MK L TEF 2 £ L Tn
5. I5IT, DNARA 707 LA & HW=/giEmn
BRTLEMTBEEL T, NI EE 27O
T —=)VES D EWIZ DWW T b BT 2 it D T
A< FETHD. MR TEHESNZREZ, BT
ZOUWETITKIRT 22 EI12X D, HDNWIE, HLA-
B*5801 4o & 5 H HIRNA F < — 51— DfEif#E
IRA V) —Z 2T ORI EEL T, EYEROK
DM EIZEDTNEZNEEZTNDS,

mIC, Bk GiE) OE I AIZ, SIS/TENE
BIFEDERZE &L, FREDKAE EHM
ROLE, BEMGEEZBLCT, HDHVIX, BEHIZ,
jscar @nihs.go.jp %8 CICEIE THIETEL X H T
BENWNEZLET.

Table 3. Association between HLA-B*5801 and HLA-B*1502 with Allopurinol- and Carbamazepine-related SJIS/TEN in Japanese
Patients
. Allele frequency in p-value by
Causative drug I:fu g;ts):; Marker I\(Illilﬁlgzrffg fir;éer)s a Japanese Fisher’s exact test
a y population (Odds ratio)
Allopurinol 10 HLA-B*5801 4(20.0%) 0.6% »<0.0001 (40.83)
Carbamazepine 7 HLA-B*1502 0 Very rare —
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