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To president of Federation of
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Director, Safety division,
Association of Japan

Pharmaceutical and Food Safety Bureau,
Ministry of Health Labour and Welfare

Request for cooperation to research on severe adverse drug reactions
(SJS/TEN, rhabdomyolysis, interstitial lung disease)
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Contact to Dr. Yoshiro Saito, Div. Medicinal Safety Science, National Institute of Health Sciences

For SJS/TEN E-mail ! jscar@nihs.go.ip
For rhabdomyolysis E-mail : imyvo@nihs.go.ip

For Interstitial lung disease FE-mail : jlung@nihs.go.jp
WMEE 03 (3700) 1141 Nt 5 6 0
FAX 03 (3700) 9788
(X577 . E-mail () v T3 s8N - s52°38EMvysL ZFE T )
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Overall progress in case collection

of our group (2006.6~2013.10)

Activity of NIHS network Number of cases 30% of
Reported from company 1,139 newly
(from more than 90 companies) gjnss/eTtEN
Source of registered patients Number of cases patients
from NIHS Network system 237 (74%)
from Collaborating institutes 83 (26%)
Total number 320
Confirmed diagnosis Number of cases
SJS/TEN (definite) 206
SJS/TEN (probable) 35
Other than SJS/TEN 62
Not yet diagnosed 7

Tolerant control 44




HLA-type associated with allopurin

ol-related SJS/TEN

in our JSAR group study

Allopurinol:
Antihyperuricemic drug
(Inhibition of uric acid

production by competitive
inhibition of xanthine
oxidase, XO)
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Our results in Japanese
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Japalne_se SJS/TEN case patients _
HLA population Odds ratio
i 95% confident P-val
type Allele Carrier Allele ( % value
¢ frequency interval)
requency (Sensitivity) requency
10/18 62.8
B*58:01 0.6% 27.8% 5.4x1012
(55.6%) (21.2-185.8)

Tohkin et al., Pharmacogenomics J, 13: 60-69 (2013)



Other studies with allopurinol-related SCARs

in Japanese (other studies)

Carrier
HLA SCARs frequency Reference
(sensitivity)

Dainichi et al.,
SJSI/ I-—IIEN/ 3/3 Dermatology 215:

—— 86-88 (2007)
' Kano et al., Acta

DIHS 1/3 Derm. Venereol 88:

616-618 (2008)




Population frequencies of HLA-B*58:071
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PCR-RFLP for a surrogate marker of HLA-B*58:01

rs9263726G>A in the psoriasis susceptibility 1 candidate 1 (PSORS1C1) gene
was in absolute linkage disequilibrium (r?=1, D’=1) with HLA-B*58:01 in Japanese.

Tohkin et al., Pharmacogenomics J, 13: 60-69 (2013)

» Developed an easy and inexpensive PCR-RFLP assay

SJSITEN
Lane Patient ID
M 1 2 3 4 5 6 7 8 9 10 11
M1 2 3 4 5 6 7 8 9 10
] 1000 bp
= 500 bp
—

260 b
DI 300 bp

«— 141bp
«— 119 bp 200 bp

\v

100 bp
50 bp

With HLA-B*58:01

Maekawa et al., Drug Metab. Pharmacokinet. 27: 447-450 (2012)



HLA-types associated with carbamazepine-related SJS/TEN

in our JSAR group study

Carbamazepine (CBZ2):
Anticonvulsant

It is considered that CBZ
Inhibits Na* channel for Cel
A membrane
neurotransmission.
Na*
Our results in Japanese Inhibition of neural cell excitation
Japane_se SJS/TEN case patients Odds ratio
population
HLA Carri (95% P-value
type Allele fre(?;gﬁrcy Allele confider;t
interval
frequency (Sensitivity) frequency
B*15:02 rare 0/21 0
B*15:11 1 5/21 (23.8%) 11.9 12.2 (4.6-32.1) 0.0001
A*31:01 7 9/21 (42.9%) 21.4 3.2 (1.5-6.7) 0.0029

Sensitivity: 14/21=67% (HLA-B*15:11 and HLA-A*31:01 were found in different patients)

Kaniwa et al., Epilepsia,51:2461-2465 (2010)
Kaniwa and Saito, Ther. Adv. Drug Saf.. in press.
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HLA-types associated with carbamazepine-related SJS/TEN

in Japanese (other studies)

Carrier frequency Odds
HLA SCARs (Sensitivity) ratio Reference
_ Kano et al., Acta Derm. Venereol
DIHS 0/10 88: 616-618 (2008)
*1=- _ Kashiwagi et al., J Dermatol 35:
B*15:02 SCAR 0/22 683.685 (2008).
Cutaneous 0/61 ) Ozeki et al., Hum Mol Genet
ADRs 20: 1034-1041 (2011)
Carrier frequency Odds
HLA SCARs (Sensitivity) ratio Reference
DIHS 21/36 9.5
Ozeki et al., Hum Mol Genet 20:
A*31:01 SJS/TEN o/6 33.9 1034-1041 (2011)
' Other cADRs 19/35 8.0
# Kashiwagi et al., J Dermatol 35:
SCAR 11722 4.33 683-685 (2008).
DIHS 8/9 - )
A31 Niihara et al., J Dermatol
S%R%rs 2/6 ) 39: 594-601 (2012)

#Calculated based on allele frequency 1



Population differences in subtype frequencies of serotype

HLA-B75 and carbamazepine-related SJS/TEN onset

Population frequency in healthy subjects

Population

HLA-B*15:02 HLA-B*15:08 HLA-B*15:11 HLA-B*15:15 HLA-B*15:21
Japanese 0.001 0.004 - 0.008*
Korean 0.002-0.022* 0.000 0.000-0.020* 0.000 0.000
Han Chinese 0.019 - 0.124* 0.005-0.015 0.000 - 0.017 0.010 0.000 - 0.002
Thai 0.082 — 0.085* 0.010* 0.007 — 0.010*
Indian 0.000 -0.060* 0.005-0.033*
US-African 0.000 - 0.002 0.000-0.001 0.000 0.000-0.002 0.000
US-Caucasian 0.000 0.000 0.000 0.000-0.006 0.000

http://www.allelefrequencies.net/ (Middleton et al., 2003)

*found in SJIS/TEN patients (from scientific reports)

HLA-B75 is associated with carbamzepine-related SJS/TEN
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HLA-types associated with carbamazepine-related SJS/TEN

in Japanese (other studies)

Carrier frequency Odds
HLA SCARs (Sensitivity) ratio Reference
_ Kano et al., Acta Derm. Venereol
DIHS 0/10 88: 616-618 (2008)
*1=- _ Kashiwagi et al., J Dermatol 35:
B*15:02 SCAR 0/22 683.685 (2008).
Cutaneous 0/61 ) Ozeki et al., Hum Mol Genet
ADRs 20: 1034-1041 (2011)
Carrier frequency Odds
HLA SCARs (Sensitivity) ratio Reference
DIHS 21/36 9.5
Ozeki et al., Hum Mol Genet 20:
A*31:01 SJS/TEN o/6 33.9 1034-1041 (2011)
' Other cADRs 19/35 8.0
# Kashiwagi et al., J Dermatol 35:
SCAR 11722 4.33 683-685 (2008).
DIHS 8/9 - )
A31 Niihara et al., J Dermatol
S%R%rs 2/6 ) 39: 594-601 (2012)

#Calculated based on allele frequency
13
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HLA-type associated with phenobarbital-related SJS/TEN

in our preliminary study (JSAR group)

Phenobarbital:

. o . H
Anticonvulsant (Inhibition of neural cell function Oxgpig 0
through increase in affinity of GABA to GABA, Fird
receptor and CI- channel opening) E
Japanese :
population SJS/TEN case patients Odds ratio P-value
HLA type i (95% confident C ted
yp Allele Carrier Allele Y0 (Correcte
frequenc frequency frequenc interval) p-value)
QUENCY  sensitivity) quency
N 47/2878 2/8 0 20.08 0.0074
A*24:20 (1.46%) (25.0%) 12.50% (3.95-102.07) (0.1036)
A 438/2878 6/8 0 16.71 0.0003
B*51.01 (15.2%) (75.0%) 43.15% (3.66-83.06) (0.0042)
DRB1*04:10 114/2878 2/8 12 50% 8.08 0.0383
' (3.96%) (25.0%) ' (1.61-40.48) (0.5362)

Kaniwa et al. Pharmacogenomics, in press 15
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HLA-type associated with zonisamide-related SJS/TEN

in our preliminary study (JSAR group)

Zonisamide:
Anticonvulsant (Inhibition of neurotransmission) O\N
Antl-P_arklnso_n s dlsea_se (MAO-B |nh|p|tor, | CH,SO,NH,
dopamine level increases in co-treatment with levodopa)
Japanese : _
oopulation SJS/TEN case patients Odds ratio P-value
HLA —— (95%
type Allele frec?urgﬁ::y Allele confider)lt (CO”‘TC“?"
interval p-value
frequency (Sensitivity) frequency
196/2878 5/12 9.77 0.0008
* .
AT02:07 (6.81%) (41.7%) 20.83 (3.07-31.1) (0.0176)
276/2878 5/12 6.73 0.0037
* .
B*46:01 (9.60%) (41.7%) 20.83 (2.12-21.36)  (0.0814)
457/2878 5/12 3.78 0.0306
* .
DRB1708:03 (15.88%) (41.7%) 20.83 (1.20-11.97)  (0.6732)
A OZ&%—EO;‘&OL 120/5756 5/12 00.83 12.4 0015
:02_ . . ] .
DRB 1+08:03" (2.09%) (41.7%) (4.54-33.7)

#Calculated in allele frequency

Kaniwa et al. Pharmacogenomics, in press
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Population frequencies of HLA-A*02:0/7
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Prospective clinical study for carbamazepine in Japan

Toward carbamazepine (CBZ) administration based on HLA-A*31:01 genotype

19

Riken (PI: Dr. Michiaki Kubo)

Alternative drug
(Valproate)

Novel Observation period:

atients i Admini : 8 weeks
Ir:‘or CBz » e ministration (examination or

Screenin . .
(n=1,000) & interview)

Carbamazepine

Compare

Target cutaneous adverse reactions:
SJS/TEN, drug-induced hypersensitivity syndrome,
maculopapular eruption, erythema, blister, etc.

Historical rate of onset
3.35%(44/1,312 patients)

HLA-A*31:01 test
Study period: 2011.10~2014.3 (Ozeki et al., Hum Mol Genet 20; 1034-1041 (2011)
Last registration: 2014.1 Sensitivity:  58.4%
Specificity: 87.1%
Positive predictive value (estimated
using population freq.) : 12.7%

. : : : Negative predictive value (estimated
See http://www.biobankjp.org/pgx/outline/cbz.html using population freq.) : 98.7%



Other pharmacogenomic research on SJS/TEN in Japan

SJS/TEN with ocular complications (by Prof. Kinoshita’s group)

Allele frequency

Genetic variations Odds P value Ref
SJS/TEN Healthy ratio |
volunteer
HLA-A*02:06 0.225 (32/142) 0.084 (19/226) 3.2 0.0001 1
HLA-A*11:01 0.028 (4/142) 0.115 (26/226) 0.22  0.003 1

EP3 (Prostaglandin E
receptor 3) rs17131450 C>T

IL-4 rs1801275A>G (Q551R) 0.046 (7/152) 0.153 (49/320) 0.27 0.0008 3
IL-13 rs20541G>A (R110Q) 0.204 (31/152) 0.313 (100/320) 0.56 0.014 3
4
5

0.155 (31/200) 0.063 (20/320) 2.78 0.0006 2

FASLG (Fas ligand)
rs3830150A>G

#TLR3 rs3775296G>T 0.193 (11/57) 0.050 (8/160) 4.55 0.001
#Analyzed by recessive mode

0.243 (37/152) 0.138 (44/320) 2.02 0.004

1: Ueta M et al., Mol Vis, 14: 550 (2008), 2: Ueta M et al., J Allergy Clin Immunol, 126: 1218 (2010), 3: Ueta M et al., Invest
Ophthalmol Vis Sci, 49: 1809 (2008), 4: Ueta M et al., Br J Ophthalmol, 92: 989 (2008), 5. Ueta M et al., Br J Ophthalmol,
91: 962 (2007). 20



Summary and perspectives for biomarker research on SJS/TEN

Summary

» Japanese MHLW drives forward pharmacogenomic research on SJS/TEN
by developing nation-wide case collection system

» Like in other ethnic populations, HLA-B*58:01 for allopurinol and HLA-B75
and HLA-A*31:01 for carbamazepine are associated with SJS/TEN

» Preliminary study suggested HLA-B*51:01 and HLA-A*02:07 could be
associated with phenobarbital- and zonisamide-related SJS/TEN,
respectively

» Population frequency of risk allele is probably important for incidence rate
of SJS/TEN in a population

Future directions

» More genomic biomarkers should be found for other drugs
(collaboration with neighboring countries to overcome small sample sizes in one country)

» Generally low positive predictive values by HLA test

» More scientific efforts is necessary to find other predictive factors
» T cell receptor types (Ko et al., J. Allergy Clin. Immunol., 128: 1266-1276 (2011))
« Find rare but strongly associated SNPs using next generation sequencer
« Other types of biomarkers (by proteomics, metabolomics) -
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