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1. Kaniwa N, Saito Y, Aihara M, Matsunaga K, Tohkin M, et al.; JSAR research group. HLA-B locus in
Japanese patients with anti-epileptics and allopurinol-related Stevens-Johnson syndrome and toxic
epidermal necrolysis. Pharmacogenomics. 2008;9:1617-22.

HARATIE. AL EEVFERMSIS/ITENAHLA-B*15:02E DRBE (X ULA, 7O /—I)LERMESIS/ITENE
HLA-B*58:01: DB EIIFEETHo1=,

2. Kaniwa N, Saito Y, Aihara M, Matsunaga K, Tohkin M, et al.; JSAR research group. HLA-B*1511 is a risk
factor for carbamazepine-induced Stevens-Johnson syndrome and toxic epidermal necrolysis in Japanese
patients. Epilepsia. 2010;51:2461-5.

HBARATIE. AT EEVERMSIS/ITENEHLA-B*15: 11 &N B ELEEMNEH SN -, HLA-B*15:02&HLA-
B*15:11&XE—DEA2ATIZET 5,

3. Tohkin M, Kaniwa N, Saito Y, Sugiyama E, Kurose K, et al. A whole-genome association study of major
determinants for the allopurinol-related Stevens-Johnson syndrome and toxic epidermal necrolysis in
Japanese patients. Pharmacogenomics J. 2013;13: 60-9.

GWASIZ&> T, HLA-B*58:01¢ 2121 0§ ASNPsHE R LML=,

4. Maekawa K, Nishikawa J, Kaniwa N, Sugiyama E, Koizumi T, et al. Development of a rapid and inexpensive
assay for detecting a surrogate genetic polymorphism of HLA-B*58:01: a partially predictive but useful
biomarker for allopurinol-related Stevens-Johnson syndrome/toxic epidermal necrolysis in Japanese. Drug
Metab Pharmacokinet. 2012;27:447-50.

L 52SNPsZHLA-B*58:01M Y045 —k<v—h—&LTHLA-B*58:01 DfEZ A —=2 5 kxR FE L=,

5. Kaniwa N, Sugiyama E, Saito Y, Kurose K, Maekawa K, et al.; JSAR research group. Specific HLA types
are associated with antiepileptic drug-induced Stevens-Johnson syndrome and toxic epidermal necrolysis in
Japanese subjects. Pharmacogenomics. 2013;14:1821-31.

VZHIK, Jz/NILER—IL T UICEE T ASISITENE B DBEERTEZITELD.. TNENIZEET S
HLAZRHLT-,
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10.

11.

Ueta M, Kaniwa N, Sotozono C, Tokunaga K, Saito Y, et al.; JSAR research group. Independent
strong association of HLA-A*02:06 and HLA-B*44:03 with cold medicine-related Stevens-Johnson

syndrome with severe mucosal involvement. Sci Rep. 2014;4:4862.
BAANDBREISERT HSISEEDSIL . MEERESHF I DERFIZH LT, HLA-A*02:06 5 LT
HLA-B*44:030 B EL TV I EEFKRELT-,

Chung WH, Chang WC, Lee YS, Wu YY, Yang CH, Ho HC, et al. Genetic variants associated with
phenytoin-related severe cutaneous adverse reactions. JAMA. 2014:312:525-34.

BA-BE-IL—T7DIx b UBHEREERBDENICEN T, NHEBRCYP2COMREEEHEE
CYP2CO* 3N BEEL TLVS T EERLT=,
Ueta M, Sawai H, Sotozono C, Hitomi Y, Kaniwa N, Kim MK, et al. IKZF1, a new susceptibility gene
for cold medicine—related Stevens-Johnson syndrome/toxic epidermal necrolysis with severe mucosal
involvement. J Allergy Clin Immunol. 2015;135(6):1538-45.
BAAN BEABIVAUFADRMBEISERT HSISITENEZ DS . EEMRERE S G HEHIIC
BWT,IKZFIMNEELTWWAIEF R R LT,
Kaniwa N, Ueta M, Nakamura R, Okamoto-Uchida Y, et al. Drugs causing severe ocular surface
involvements in Japanese patients with Stevense-Johnson syndrome/toxic epidermal necrolysis.
Allergol. Int. 2015; 64(4):379-81.
BAANCBVTEEREEE4ESSISTEND RIELEET HHAEELL T, BEEROARIHES>TH
REREZLAINTH. TEHLETRBEINSG N EZTRL,
Maekawa K, Nakamura R, Kaniwa N, Mizusawa S, et al., Development of a simple genotyping
method for the HLA-A*31:01-tagging SNP in Japanese. Pharmacogenomics. 2015;16(15):1689-99.
BAANCEWTHILNAIEEVICKSHSISITENRSELBET HERESNT-HLA-A*31:0LIZBIL . T DR
EZREE T HEHIC, AHLAR RS EHT HERFERHZRNEL. EOREFMELT REEBELT-,
Okamoto-Uchida Y, Nakamura R, Sai K, Imatoh T, et al. Effect of infectious diseases on the patho-

genesis of Stevens-Johnson syndrome and toxic epidermal necrolysis. Biol. Pharm. Bull. 2017; 40(9):

1576-1580.
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12.

13.

Okamoto-Uchida Y, Nakamura R, Matsunaga K, Aihara M, Saito Y : Specific association of the rs6500265
and rs9933632 SNPs in Japanese patients with antipyretic analgesic-related Stevens—Johnson syndrome
and toxic epidermal necrolysis with severe ocular involvements. Pharmacogenet Genomics. 2018 Mar;28(3):
95-98.

HARANDBRHEREICEREAT HSISEBDIL., BLVEEEIREZS I DEMIZH VT, rs6500265 7 U
rs9933632MEHEL TWVAZEER R LT, MIREKA TGS CHEERELNDEETIE, oD FHELES
E'iutu&bbh&b\of:o

Wang YH, Chen CB, Tassaneeyakul W, Saito Y, Aihara M, Choon SE, Lee HY, Chang MM, Roa FD, Wu
CW, Zhang J, Nakkam N, Konyoung P, Okamoto-Uchida Y, Man-Tung Cheung C, Huang JW, Ji C, Cheng B,
Chung-Yee Hui R, Chu CY, Chen YJ, Wu CY, Hsu CK, Chiu TM, Ho HC, Lin JY, Yang CH, Chang YC, Su
SC, Wang CW, Chung WH; Asian Severe Cutaneous Adverse Reaction Consortium.: The Medication Risk of
Stevens-Johnson Syndrome and Toxic Epidermal Necrolysis in Asians: The Major Drug Causality and
Comparison to the USA FDA Label. Clin Pharmacol Ther. 2019 Jan;105(1):112-120.

TOTEEICBITASISITENDH SR ZEBEELZ T —IN—AZHAVTHAEBELEEBERE, RIILI7HSTU (H
SYRIWIFPEYDOD) NFT=HBRED—DELTRIESN -, BADBEEENY T IEISEMN) X THoT=,

14. Su SC, Chen CB, Chang WC, Wang CW, Fan WL, Lu LY, Nakamura R, Saito Y, Ueta M, Kinoshita S,

15.

Sukasem C, Yampayon K, Kijsanayotin P, Nakkam N, Saksit N, Tassaneeyakul W, Aihara M, Lin YJ, Chang
CJ, Wu T, Hung SI, Chung WH.: HLA Alleles and CYP2C9*3 as Predictors of Phenytoin Hypersensitivity in
East Asians. Clin Pharmacol Ther. 2019 Feb;105(2):476-485.

TIZMMUICKDEEESICEAL. BEICEENZEDHONT-CYP2C*3IZMNA . HLA-B*13:01/HLA-B*15:02/HLA-
B*51:.01&AEHEAHLICKY ., FTRIM(RE - REEEFFH CNALIY—H—ZFFTHEIE) L. 30.5%M5
64.7%I= L FLT=,

Nakamura R, Ozeki T, Hirayama N, Sekine A, Yamashita T, Mashimo Y, Mizukawa Y, Shiohara T,
Watanabe H, Sueki H, Ogawa K, Asada H, Kaniwa N, Tsukagoshi E, Matsunaga K, Niihara H,
Yamaguchi Y, Aihara M, Mushiroda T, Saito Y, Morita E.: Association of HLA-A*11:01 with
Sulfonamide-Related Severe Cutaneous Adverse Reactions in Japanese Patients. J Invest Dermatol.
2020 Jan, 140(8), 1659-1662.€6. (RRASARKTIEA)
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Association of HLA-A*11:01 with
Sulfonamide-Related Severe Cutaneous Adverse
Reactions in Japanese Patients

Journal of Investigative Dermatology (2020) 140, 1659—-1662; doi 10.1016/0.jid. 201912025

TO THE EDITOR

Sulfonamides are pharmaceuticals with
an 50,-NH, group, used mainly for
treating infectious and inflammatory
diseases. Their main active ingredient is
sulfanilamide (SN), a metabolite that
can inhibit folic acid synthesis in bac-
teria. In Japan, common sulfonamides
include sulfamethoxazole (5MX) and
salazosulfapyridine  (SASP).  Sulfon-
amides can cause severe cutaneous
adverse reactions (SCARs), including
Stevens-Johnson  syndrome,  toxic
epidermal  necrolysis, and drug-
induced |‘|':,f|'.}EI'ﬁ'EHﬁ|[i"|.-'il'f syndrome
(Schnyder and Pichler, 2013). Dapmne

Table 1. Association Between the HLA-A*171:07 Allele and Sulfonamide-
Related S)S or TEN and DIHS

Control S)S/TEN DIHS All SCARs
Variables (N = 2,878) (N = 8) (N =7) (N = 15)
HLA-A*T1:207-positive 486 [ 4 10
HLA-A*11:107-negative 2,392 2 3 5
OR 14775 [T .84
495% confidence interval 2497734 1.46—29 4 335289
Fisher's exact P 491 x 107* 0.0187 267 « 1077
P corrected (Pc) 0.0034 0.1309 2.14 = 107

Abbreviations: DIHS, drug-induced hypersensitivity syndrome; SCAR, severe cutaneous adverse
reaction; 55, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis.

'Pe values were caleulated by multiplying the “number of detected HEA-A alleles” (i.e., seven for 515
or TEM, seven for DIHS, and eight for All SCARs) and the comresponding Fisher's exact P values.

HARANEEFEZSEZD SIS/TEN EHIZEEET S HLA BZFARTF-ECAH, BELZEHARA
RO TATHERB LIYLEEICEET D HLA-A*11:01 IR DM >f= (Pcorrected = 0.0034),

DIHS EFIZDWTHLEENR N, EEESEERDA VXL, 984 T.P=267%107

T2tz HLA-A*11:01 DB ARANEFIZE TEEFEESDRILRTIRERERED

EREFELTRESNT,
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fE I A R
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AR RS 3
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BHRY
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R0 35
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HATERIS R R DT J LfET

[757E]
TEBIXTEREAST ©: B AR ADHEE AR BFAELES]ZUNE

EHNEEEPREEE (ZRE) ONE
ﬁﬁﬁ (N) Total number of cases 177

/Ifﬂl'

\ Age (vears) mean (SD) 69.69 (12.44)
%ﬁ4§u 1 7 7 Median (IQR) 71.00 (64-78)

Sex, n (%) Male 110  (B2.15)

Female 64 (36.16)

Unknown 3 (1.69

'ﬁ\—%k (;(:I-ln\) 3 002 Present disease, n (%) Lung cancer 29  (16.38)
Colorectal cancer 13 (7.34)

_ Breast cancer 16 (9.04)
*ﬁﬁmﬁ Stomach cancer 5  (2.82)
) Other cancers 42  (23.73)
%J_IE._WU 5 5 Arrhyvthmia 8 (452)
Arthritis 10 (5.658)

Infections 6 (3.39)

Other diseases 48  (27.12)

ﬁ;}_%* (;(:l-,“\) 2 O 1 Outcome, n (%) Recovering 108 (81.02)
Recovered 56 (31.64)

Death 7 (3.95)

HLA: _A/ _B/ _C/ -DRB1 Other 1 {0.56)
( Lumin exfﬁ) Unknown 5 (2.82)

Imatoh et al., Pharmacogenomics J. 2020; 20: 823-830. 31



ZATERI S PR B BB DLEB(C KX D HLAR B EAFT

FEAIMEEMEMRRBOEENS VS E(Ci#Edr. FAEHICHITD5EEN0.210
LT DHLARIB & (CRE U REREMr. HLA-DRB1*04:0508E/XEE(E, &
SNIc-DRBIE2TDEMHBZRAVWZEHMWIEREAER (Pc=0.043)

Locus Gases € Fishers Corcetted g [GE%cH
- + Carrier frequency = + Carrier frequency pvalue p value

A 24:02 Exploration 74 103 0.582 1207 1795 0.598 0.6937 1.000 0.94 (0.69-1.27)
Validation 25 30 0.169 115 86 0.428 0.1290 1.000 062 (0.35-1.14)
Total 99 133" 0.573 1322 1881 0.587 0.6793 1.000 0.94 (0.72-1.25)
31:01 Exploration 140 37 0.209 2504 498 0.166 0.1473 1.000 1.33 (0.91-1.93)
Validation 4 11 0.200 173 28 0.139 0.2910 1.000 1.54 (0.72-3.33)
Total 184 48 0.207 2677 526 0.164 0.1006 1.000 1.33 (0.93-1.86)
B 51:01 FExploration 139 38 0.215 2547 455 0.152 0.0319 0.255 1.53 (1.05-2.22)
Validation 45 10 0.182 178 23 0.114 0.2542 1.000 1.72 0.768-3.85,
Total 184 48 0.207 2677 526 0.164 0.1006 0.805 1.33 (0.96-1.85)
C 01:02 Exploration 115 62 0.350 2046 956 0.318 0.4071 1.000 1.15 (0.84-1.59)
Validation 33 22 0.400 148 53 0.264 0.0650 0.520 1.86 (1.00-3.46)
Total 148 84 0.362 2194 1009 0.315 0.1445 1.000 1.23 (0.93-1.62)
03:03 Exploration 130 47 0.266 2242 760 0.253 0.7224 1.000 1.07 (0.76-1.50)
Validation 4 11 0.200 1563 48 0.239 0.5930 1.000 0.80 (0.38-1.66)
Total 174 58 0.250 2395 808 0.252 1.0000 1.000 0.99 (0.71-1.35)
07:02 Exploration 137 40 0.226 2297 1705 0.235 0.8552 1.000 0.95 (0.66-1.37)
Validation 37 18 0.327 136 65 0.323 1.0000 1.000 1.02 (0.59-1.93)
Total 174 58 0.250 2433 T70 0.240 0.7507 1.000 1.05 (0.76-1.44)
DRB1 04:05 Exploration 116 61 0.345 2291 1711 0.237 0.0017 0.014 1.69 (1.23-2.34)
Validation 35 20 0.364 158 43 0.214 0.0223 0.178 2.10 (1.11-3.97)
Total 151 81 0.349 2449 T54 0.235 0.0002 0.001 1.74 (1.30-2.32)
09:01 Exploration 124 53 0.299 2180 822 0.274 0.4884 1.000 1.13 (0.81-1.58)
Validation 47 8 0.145 163 38 0.189 0.5544 1.000 0.73 (0.31-1.67)
Total 171 61 0.263 2343 860 0.268 0.8784 1.000 0.97 (0.71-1.32)

Imatoh et al., Pharmacogenomics J. 2020; 20: 823-830. 32



ARSI REREBRE (BRRE) 17761(CHITS

&=EEHLA-DRB1 *04:0593 1

HLA-DRB1*04:05

Carrier Fisher's

+ frequency p value
Lung cancer 20 9 0.31
Colorectal cancer 11 2 0.15
Breast cancer 8 8 0.50
Stomach cancer 3 2 0.40
Other cancers 26 16 0.38 0.6336
Arrhythmia 6 2 0.25
Arthritis 7 3 0.30
Infections 5 1 0.17
Other diseases 26 16 0.38

HLA-DRB1*04:05 DBEREREE, &E
EDBE/\A 7 ATRWERE

Imatoh et al., Pharmacogenomics J. 2020; 20: 823-830.
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VO FHEERDERE Z IR\ 2R TERE B b &

BEHBZXWRICUIZHLA-DRB1 *04: 050D &1

Cases without

: . Controls
h toid arthritis
rheumatoid a Fisher's
" Carrier . Carrier p value
frequency frequency
Exploration 109 58 0.3473 2291 711 0.2368 0.0021
Validation 27 16 0.3721 158 43 0.2139 0.0325
Total 136 74 0.3624 2449 Tb4d 0.2354 0.0002

HLA-DRB1*04:053EEYINYFDIURIF7 LI

&

Sz BAZRN UCEES#ErZiToI2h. ARAEE

Imatoh et al., Pharmacogenomics J. 2020; 20: 823-830.
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N VEEZEmEEFRERGBID,

HLA-DRB1 *04:05 & DOEERF

Cases Controls Fisher's
Carrier Carrier
- + - + p value
frequency frequency
Therapeutic FExploration 23 12 0.3429 2291 711 02368 02425
protein drugs Validation 2 0 0.0000 158 43 0.2139 =
Total 25 12 0.3243 2449 (b4 02354 02411
Chemiecal drugs* FExploration 90 49 0.3525 2291 711 0.2368 0.0031
Validation 33 20 03774 158 43 0.2139 0.0197
Total 122 69 0.3613 2449 Th4 02354 17x10%

Based on ATC code

* Drugs except for therapeutic proteins

{EZZEmdDH CHRIBEEZRUIE

Imatoh et al., Pharmacogenomics J. 2020; 20: 823-830.
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HLA-DRB1*04:057 LVDERIDHFRBAMAE

Camer frequancy

(00490 257
Bl (0 030,0.046)
1] (0.009,0030)
=]

[0.000.0.009)
] No data 3

KEPRMSEICE LT, HLA-DRB1*04:050DEE E5HE
&, SXTP—1—E=FPI1 UESEE. BEATEN

Imatoh et al., Pharmacogenomics J. 2020; 20: 823-830.
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HARANCHWT., bFEm(C KX DERIMEBS MR BRFAE & .
HLA-DRB1*04:05 & DEENRE =N, AHLAZ DS VMERE
B5END, EFMEREMEMRBEOEARANCSITDIEVNRIEERD

atBARIFD—DTh D ENRE TN

m) BL. Ay, 26

L HLA-DRB1 *0405(35E=8/RERH ?

S5([CRFZRRL. EREmBlIDEE

T Z1T S TFIE
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SNP genotyping imputation

BHATESTOWVEVWERFERZITI7LOREREEICHEE T 4FE

RAOOF7 LA

R T/ DN T-genotyping data

1000 genomes (=& L 772 R TEH)

CCACATCTCCTTCTTCTGTGC
CCACATCTCCCGACCTCATGG
CCAACCTCTTTTCTTCTGTGC
CCAACCTCTTTTCTTCTGTGC
CCACACTCTCCGACCTTATGC
TGGCATCTCCCGACCTCATGG
CCACATCTCCCGACCTTGTGC
CCACACTCTTTTCTTTTGTAC
CCACACTCTCCGACCTCGTGC
CCAACCTCTTTTCTTCTGTGC

130 1R H DIFH

AVEaAT—23a DR R
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G.oovnh C....A..

CCAGATCTCCTTCTTCTGTGC
CGAGATCTCCCGACCTCATGG
CCAAGCTCTTTTCTTCTGTGC
CGAAGCTCTTTTCTTCTGTGC
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TGGCATCTCCCGACCTCATGG
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CGACACTCTTTTCTTTTGTAC
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»

AEaT—3y

REAT—2DHETE

Cga ctcccqgAcctc
cga tCtttYUtttdg

CCCCCCCCGGCAATTTITTTTT
CGAGATCTCCCGACCTCATGG
CCAAGCTCTTTTCTTCTGTGC
CCAAGCTCTTTTCTTCTGTGC
CCACACTCTCCCACCTTATGC
TGGCATCTCCCGACCTCATGG
CCACATCTCCCCACCTTGTGC
CCACACTCTTTTCTTTTGTAC
CCACACTCTCCCACCTCGTGC
CGAAGCTCTTTTCTTCTGTGC

Li et al. Ann Rev Genom Hum Genet (2009)% %

v

~ 2000 IEE D IFH

o BIAREDOL/FATHEZSHILET, EERDORVVEGTFLEREEZRTE
o RGBT A007 LA T 3D ERE
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