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We are free from diseases inherited in our
amgs Gaucher disease
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Congratulations to Team Thailand - GAME ON!

d 10 End SO'UﬁOnS | ¥ ! QIAGEN Targeting solid tumors with:

Knowledge Base

* Highest prevalence
* Greatest need for testing

* Variants associated with actionable insights

12 genes
* KRAS * EGFR

* NRAS * ERBB2
* KIT * PIK3CA
* BRAF * ERBB3
* PDGFRA * ESR1
* ALK * RAF1

Actionable cancer panel

i "h hit n..m'l(: QI
D?‘t l;l T O i

70 yeury

famnc Freouner 748

10 ukaben bogarcy 0%y
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“As part of our Thailand initiative, we are happy to share a recent story for the first GeneReader installation in SEA at Ramathibodi mu:f;m

Hospital - Prof. Dr: Wasun Chantratita. This is a great milestone we are reaching with a leading professional in NGS technology. He
had a bioinformatics group called "Brainstorming ™ to support on pharmacogenomics and liquid biopsy diagnostics for precision
medicine in Thailand. With our GeneReader and QCI, we are now making a huge difference in how they are able to satisfy clinicians

needs. We appreciate all the effort the team put through to make a big success.”

“GeneReader has made actionable cancer treatment more precisely and efficiently™ — says Prof. Dr. Wasun Chantratita,
Chief of Medical Genome Center.
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The first high throughput-fully automated NGS system for
HIV-DR Assay

From sample extraction to generating clinical annotation report-suggested actions




yequenced successiu

Accessory
Other

This region was sequenced successfully and covers codons 1 - 38€

M1841V atazanavirr (ATV/r) > I | Susceptible

None darunavir)r (DRVIr) f Susceptible | 0 Susceptible
vi79l Suscepti

Suscepti

Susceptible

nelfinavir (NFV)

NRTI Low-Level Resistance Possible resistance Susceptid
NRTI 5 aptible Susce Susceptib

NRTI

sceplible

tipranaviek (TPVK)

NRTI Potential Low-Level Resistance ceptible Susceptible GSS

NF nr avel Resistance S ce Resistant GES 0 v
NRTI High-Level Resistance ¢ W Resistant GSS 0 There are no comments for this section

lamivudine (3TC NRTI | gh-Level Resistance ¥sistanc B
tenofovir (TDF) NRTI $ eptible

efavirenz (EFV) NNRTI ptible St iible ISCeD 3 ————
etravirine (ETR) NNRTI | plible sceptible This region was sequenced successifully and covers codons
gtravinne { ) NIN aptidie usceptible

nevirapine (NVP) NNRTI ) ptible

rilpivirine (RPV) NNRT Susceptible

Major
Accessory
Other

M184V/
M184V/I ¢

AZT, TDF and d4T and are associated with clinically sign

V1791 is a polymorphic mutation that is frequently se ed i ceiving ETR and RPV. But It has little, if any dolutegravir (D
direct effe yn NNRTI ¢ 2 plibility

elvitegravir (EVG)

raltegravir (RAL

comments for this




Estimated number of adults living with HIV, new HIV
infections and cumulative HIV cases in Thailand 1985-2030

1,400,000 1,294,077

1,200,000 -

1,000,000
800,000

600,000 438,629

400,000 - 297,879

200,000

-+ Cumulative infections ——-Total alive PLHA New infections

Source: Summary Result 2010-2030 Projection for HIV/AIDS in Thailand by Thailand Working Group on HIV/AIDS Projection
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rt'f“][[an[jc Popular Latest Sections Magazine

When a Genetic ID Card Is
the Difference Between
Life and Death

http://theatln.tc/2pSEJYV

It's “the low-hanging fruit
of genomic medicine.”

To deal with it, you don't need to edit genes,

or turn to stem cells, or prescribe drugs that
target mutations in a patient's DNA. You just
need to screen people for the risky variants

and withhold the triggering drugs.

You guys are talking about
whole-genome sequencing for
millions of people, and we just
have a simple plastic card.




Global DNA Diagnostics Market, 2012 - 2022,
by Application, (USD Million)

12,000.0
DNA Testing Market Size To Reach USD 10.04 Billion By 2022
350,000 &ruuan/y Tu w.a. 2565 ,
10,000.0 : Others: Consumer DNA testing
| Drug Metabolism & P450 Effects
Pharmacogenomics Diagnostic Testing
Identity Diagnostics & Forensics
Prenatal DNA Carrier Screening
8,000.0
Newborn Genetic Screening
Preimplantation Diagnosis
6,000.0
Infectious Disease Diagnostics
4,000.0
2,000.0

Oncology Diagnostics & Histopathology

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 CAGR = ' E

GRAND VIEW RESEARCH
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RIKEN-Thailand Collaboration started at 2006

AGREEMENT ON TECHNICAL COOPERATION BETWEEN
DEPARTMENT OF MEDICAL SCIENCES,

MINISTRY OF PUBLIC HEALTH (KINGDOM OF THAILAND) AND
RIKEN SNP RESEARCH CENTER (JAPAN)

Date:

By Wlosnelef

Paijit WARACHIT

Director General

Department of Medical Sciences
Ministry of Public Health

Thai MOPH and TCELS

® Providing DNA / clinical
information based on call for
proposals from Thai academia
and institutions

® Staffs with expertise on
genomics / epidemiology

May 23 2006

é//zx‘k e

AKAMURA Yusuke

Director

RIKEN SNP Research Center

> —

(14 projects)

® Genomic Research Support

v' Genome-wide association
study (GWAS)

v Next generation sequencing

(NGS)

RIKEN-IMS

Courtesy of Dr. Kubo from Riken
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e Life-threatening

adverse drug
reactions

-
The drug does —~
not work with @
you, me, orus. | =
-

SOLVING 3 BIG PROBLEMS
IN MODERN MEDICINE



2006

2007

2008

2009

2010
2011

2012

Invited Researchers: RIKEN-Thailand

Conclusion of MOU of technical cooperation
Ms. Sukanya Wattanapokayakit (DMSc) joined RIKEN

Dr. Soranun Chantarangsu (Chulalongkorn University)
Ms. Bussaraporn Kunhapan (Mahidol University)
Ms. Supannee Kaewsutthi (Mahidol University)

Dr. Wattanan Makarasara (Mahidol University)

Dr. Jurairut Promjai (TB/HIV Research Project Office)
Ms. Amara Yowang (DMSc)

Dr. Manit Nuinoon (Mahidol University)

Ms. Pareena Janchompoo (Mahidol University)

Dr. Watoo Phrompittayarat (DMSc)

Mr. Therawut Phusantisampan (Prince of Songkla University)
Dr. Cholaphat Sukasem (Mahidol University)

Ms. Anchalee Prasansuklab (Chulalongkorn University)

Mr. Thanyapat Wanitchanon (DMH Rajanukul Institute)

Ms. Punnarai Veersaetakul (DMSc)

Ms. Hathaichanoke Boonyarit (Mahidol University)
Dr. Ekawat Pasomsub (Mahidol University)

Ms. Kansiri Viboonaut (DMSc)
Ms. Tiparat Potipitak (DMSc)
Ms. Wimala Inunchot (DMSc)

collaboration

Courtesy of Dr. KuboLf;om Riken
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Publications: RIKEN-Thailand collaboration

Author

Chantarangsu S

Wangsomboonsiri W

Phasukkijwatana N

Nuinoon M

Hosono N

Chantarangsu S

Ozeki T

Mahasirimongkol S

Jongjaroenprasert W

Boonyarit H

Wattanapokayakit S

Publication

HLA-B*3505 allele is astrong predictor for nevirapine-induced skin adverse drug reactions
in HIV-infected Thai patients.

Association between HLA-B*4001 and lipodystrophy among HiV-infected patients from
Thailand who received a stavudine-containing antiretroviral regimen.

Genome-wide linkage scan and association study of PARL to the expression of LHON
families in Thailand.

A genome-wide association identified the common genetic variants influence disease
severity in beta-thalassemia/hemoglobin E.

Development of new HLA-B*3505 genotyping method using Invader assay.

Genome-wide association study identifies variations in 6p21.3 associated with nevirapine-
induced rash.

Genome-wide association study identifies HLA-A*3101 allele as a genetic risk factor for
carbamazepine-induced cutaneous adverse drug reactions in Japanese population.

Genome-wide association studies of tuberculosis in Asians identify distinct at-risk locus for
young tuberculosis

A genome-wide association study identifies novel susceptibility genetic variation for
thyrotoxic hypokalemic periodic paralysis.

Development of a SNP set for human identification: A set with high powers of
discrimination which yields high genetic information from naturally degraded DNA samples
in the Thai population.

NAT2 slow acetylator associated with antituberculosis drug-induced liver injury in Thai
patients.

Journal

Pharmacogenet
Genomics.

Clin Infect Dis.

Hum Genet.

Hum Genet.

Pharmacogenet
Genomics.

Clin Infect Dis.

Hum Mol Genet.

JHum Genet.

J Hum Genet.

Forensic Sci Int Genet.

IntJ Tuberc Lung Dis.

Year

2009

2010

2010

2010

2010

2011

2011

2012

2012

2014

2016

Courtesy of Dr. Kubo from Riken “*



Genes identified by RIKEN-Thailand collaboration

Project

Gene

Pl

Nevirapine-induced skin rash

Stavudine-induced lipodystrophy

B-Thalassemia

Leber hereditary optic neuropathy

Tuberculosis

Thyrotoxichypokalemic periodic
paralysis

Anti-tuberculosisdrug-induced hepatic
injuly

HLA-B*35:05
CCHCR1

HLA-B*40:01

HBBP1
BCL11A
HBS1L-MYB

PARL
HSPEP1-MAFB

KCNJ2

NAT2

Prof. Wasun Chantratita

Prof. Wasun Chantratita

Prof. Suthat Fucharoen

Prof. Patcharee Lertrit

Dr. Surakameth Mahasirimongkol

Dr. WallayaJongjaroenprasert

Dr. Surakameth Mahasirimongkol

Courtesy of Dr. Kubo from Riken



Genomic biomarkers for nevirapine-induced skin rash

HLA-B*35:05 CCHCR1 rs1576
o () (%)
- = 50 P=3.8x107 50
§ % 40 OR=21.79 40
£ % 30 30
2 20 20
© L 19.6%
= 1.1%
0 : 0
Skin rash Tolerant Skin rash Tolerant
(n=143) (n=181) (n=160) (n 222)

A

"

ﬁ Courtesy of Dr. Kubo from Riken

i,
L\ — ‘
Prof. Wasun Chantratita Dr. Soranun Chantarangsu Dr. Surakameth

(Mahidol University) (Chulalongkorn University) Mahasirimongkol (DMSc) 2
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7™ |JAS CONFERENCE ON HIV PATHOGENESIS,

TREATMENT AND PREVENTION H.’ International
30 June - 03 July 2013 - Kuala Lumpur, Malaysia e Sovey

HLA-B*35:05 and CCHCR1 screening reduces nevirapine-associated cutaneous adverse reactions in
Thailand: a prospective multicenter randomized controlled trial

Presented by Sasisopin Kiertiburanakul (Thailand).

S. Kiertiburanakul?, s. Mahasirimongkolz, N. Rajatanavinl, A. Charoenyingwattana3, A. Rojanawiwats, W. Wangsomboonsiri"', W. Manosuthi®, P.

Kantipong®, A. Apisarnthanarak’, W. Sangsirinakakul®, P. Wongprasit?, R. Chaiwarith!?, w. Tantisiriwat!1, Y. NakamuralZ, T. MushirodalZ, w.
Chantratital 3, S. Sungkanuparph?

(%)

20

Incidence of skin rash
Y
o

o

Standard Intervention
Courtesy of Dr. Kubo from Riken (n=549) (n=554)




MEDICAL GENETICS CENTER

Laboratoryfor
Pharmacogenomics, ~ Abyoyeod Thai MOPH
Ramathibodihospital, Mahidol 2

University, Bangkok,Thailand



Number of HLA-B genotypmg 2011-2016

Number of PGx tests
— Number of SJS/TEN reports by T Courtesy of
2207 2#81 1" 1| year in Thai Vigibase 42, Dr.Wimol
2000 1943 w0 | | (1984-2016, June) L Thai FDA
N 53
1000 ™ 926
1500 1373 i
800 @@‘
633
A0 600 5 ]
2
500 40 I |
220 | i |
u B )
36477 nNBNNAN
2011 2012 2013 2014 2015 2016 T T -
Jffﬂfff¢sffff$f££¢riiff¢#£¢$f£¢$¢
HLA-B CBZ / HLA-B*15:02 HLA-BALL / HLA-B*58:01 HLA-B ABC / HLA-B*57:01
Courtesy of
Dr. Chonlaphat Sukasem
2011 2012 2013 2014 2015 2016 | 2011 2012 2013 2014 2015 2016 | 2011 2012 2013 2014 2015 2016
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Genomics Medicine : P - e
T R e atita ot Center for Medical Genomics in 10 min http://bit.ly/20CBndo

ik
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LngaiugAIaas lu 5 um
http://bit.ly/2ol6wml

Pharmacogenomicsin 5 min

~ http://bit.ly/2c)BkcO

When a
GeneticID
Card Is the

< Difference
Between Life
and Death

http://bit.ly/2nPpROC
http://theatin.tc/2p8EJYV
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Health economic evaluation of HLA-B*15:02
genotyping prior carbamazepine



Epilopate, S4VE 16351615, 201§
dat: 10,011 Lepe 12033

FULL-LENGTH ORIGINAL RESEARCH

of Medical Scences, Minkstry of Public Health, Nonthaburl, Thalland

SUMMARY and healthorelated quality of life (MRQol) data were

obtained from interviews that were conducted with 33
Purpose: There is strong evid of an pati some of whom had experienced severe drug
b the pr of the h leuk antigen  reactions.

(HLA)-B*15:02 and two severe adverse drug reactionse
Se Joby yndro (S5JS) and toxic epidermal
mecrolysis (TEN)=in patients taking carb pin

Key Findings: The & I cost-offecti ratio
(ICER) of adopting a universal HLA-B*15:02 screening
policy was estimated at 222,000 Thai bahe, THB/gquality-

(CB2Z), a for pats with epilepsy
and newropathic pain. As a result, there are calls for all
patients that are due to undergo CBZ therapy to be
d for this geneti ker before cing
their therapy. This study aims to determine the value for
money of HLAB* | 5:02 screening compared to the follow.
ing: (1) administering CBZ therapy without conducting
patient screening, and (2) not prescribing CBZ but alters
native drugs that are less likely to result in severe reace
thons, but that come at a higher cost.
Meshod; An mic evaluation was carried out by using
a decision tree and Markov models to examine the cost.
wtility of providing HLA-B*15:02 screening for all patients
with cither newly diagnosed epilepsy or neuropathic pain
in the Thai setting. All transitional probabilities were
derived from the nath and in tonal lit
The majority of the data on direct medical care costs were
ollected from 10 it incial, and regional

Ve P¥ L4

djusted life year (QALY) gained for epilepsy patients
and 130,000 THB/QALY gained for patients with neuro-
pathic pain. Furthermore, we found that 34) patients
need to be tested for HLA.B*15:02 allele to prevent one
case of S)STEN.
Significance: Universal HLA-B*15:02 screening repro-
sents good value for the money in terms of preventing
with athi

SISTEN in CBZareated p .
pain at the Thai celling ratio of 120,000 THBIQALY
gained. M the prevalence of CBZ-nduced SJS!

P ugh Thail Direct dical cost

According to national and global ph igik syse
tems, (he most d drug soms (ADRs) are
cutancous. The most severe life-threatening forms of cuta-

meous ADRs are Stevens-Johason syndrome (SJS) and toxic

Accepeed dane 15, 013, Early View publicssion July 29, 2013,
Addvess comespondence o Nuyans Pradasiobdion, Depatmens of
Health, Heahh ant ™ Program (HI-
mu—,amunm.nuqn-—-u
By s pO Mtap nct

Neothuban | 0000, Thalland. E-suit

Wiley Pertoda abe, o
© 2003 lnsermatanad Loague Agumst Epdepsy

are seen among Han Chinese, Malays, 3nd Thais (Limet al,
2008).

CBZ is the primary treatment choice for patients with
pilepsy and pathic pan ding 1o current Thai

1628

Dr. Waranya Rattanavipapong
(HITAP)

AT QALY 120,000 Baht
(4000 USD)
Testing for Neuropathic pain is cost effective
Testing for Epilepsy is borderline cost effective

Tasansusudivimaluladuazulavisauganin
Health Intervention and Technology Assessment Program

VA




Parameters using in
the Model

Baseline parameters

Effectiveness parameters

Costing parameters (2014 Values)

Utility parameters (EQ-5D-TH)

Discounting

OO R e

e

-
-LNss

&5
“
&
L)

n

Analysi | 1
(1=determistic, 2-peobabiistic)

Perspective | 2

{1=provider, 2«societal)

age
R start to cobort moded

Pareline parameters
Veriadle Name Model Prodebiintic Determinntic Prodedintic aselvsin Description
value value value (Mean)  standend enor  distrbution R Deta
PHIA 0155 ouss [T 00ss 000  sets 218 14591 Prevalence of HUA-B*1502 aliede in Thal population Mets o
pStpos 0019 0020 009 0029 Beta 1 49 Prodabiliny of CH2-Induced SISSTEN in MLA-B8° 1502 sve patient Tassans
pSTneg 0.0004 00003 0.0004 0.0004 Beta 1 2497 Prodabiliny of CAZ-induced SISJTEN in MLA-B8°1502 -ve patient severe ¢
o5IQ 0s? o 057 0060 Beta B 19 ProBabilicy of patients developing sequelae Healtn §
pOeath_SIS/TEN o002 0000 0002 0002 Bata 1 &8 Prodabilizy of Seath &, CB2-Induced SIS/TEN Health |
pOcatn_ADR 0.000 0000 0000 0001 Beta 0s” 1009 Protabiliny of Seath Sue 10 (A2 Induced other ADR Healn |
pOeath_SIS/TEN_VPA o002 0.000 0002 0002 Beta 1 608 Probability of Geath due 10 VPA-Induced SIS/TEN Mealth §
pOeah_ADR_VPA 0000 0000 0000 0001  geta 0s 1029 Probability of Seath @ue 1o VPA-induced other ADR Mealth
PADR oo%2 0005 0032 0032 Beta 1 I8 Proabiliny of CE2.Induted ceher ADR (propartion) Heals |
PADR_VPA 0008 000§ 0004 0004 Beta 1 277 Prodabiliny of VWA-induced other ADR (propormion) Healn |
[l L) Age-adjusted mortality rate for the general population Probabilizy of geath Durden
Teetaw!
tHfectiveness parameters
Yariadie Name Notel Prodedidntic Determinntic Probediintic asehvsin Description
vale vale value standerd enoe  dnrdution e Deta
sers 100 10 Sensitivity of HLA-0°1502 screening test Tassand
wpec 0y o Specinicity of HLA-S* 1502 wreening test severe ¢
Variadle Name Moded Prodabuiatic Determinntic Prodebilistic asalvshs Descrigrion
valse valse velue Standard error  dintribution apta Beta
Costof medicine
< 144 141 14 1 Gamma 1 1 Cost of carbamazepine (200 mg) per tab oMSIC,
PA 151% 633 pLRLY 2318 Gamms 1 13 Cont of sodium walproate (vono %00 mg) per tab oM, 1
<R L) 4437 L0 S834 Gamms 1 13 Cost of topiramate (100 mg) per tab OMSIC,
HA-S 1,000 1,000 Cost of MLA-B°1502 screening test (DMSC in-house test kit Depann
DC_HIAS 8 200 98 98 Gamma 1 98 Ditect meaical 0ost of MLA-B*1502 screening: OPD (55020 and DIOOS test (SS822) (assume ~ [V it Szandar
ONC_MLA-D a7 156 0 7 47 Gamma 1 427 Direct non-medical cost of NUA-B*1502 screening: wraved, 1004, SpPOTUNItY costs (RefeGeneral h Standar
0C_SIS 26698 26,356 | W08 H]  Neemal Anfrual direct medical cost of CB2-induced SIS/TEN Anstysis
DNC_SiS 22337 22,446 n37 24 Nomal Annwal direct non-medical cost of (BZ-nduced SIS/TEN Anatysic
OC_SI5_VPA 24,450 2,390 206,490 195  Normal Anngal direct medical cost of VPA-nduced S5/ TIN Anatysis
ONC_S55 VA 22561 250 2561 L27]  Neemat Anfraal direct son-medical cost of VIA-Induzed SIS/TEN Anstysid
Costof folow v with sequelacs
oc_stQ 1385 b3y 13 Ams| Gamma 1 1385 Annual direct medical cost of F/U of sequelae (assume ~ psoriasis) Thavoen
]‘ Teeraw
| corsum
ONC_SEQ 53 L1058 | 853 853 Gamma 1 853 Annwal direct non-medical ©ost of F/U of sequelae (2 times per year) Standar
Ceatef ether AR frogtrent
OC_ADR 2135 L4 218 21881 Gamems 1 2135 Annual direct medical cost of reatment of other ADRS Kankea
| Meaical
DNC_ADR 2009 LA 2,009 2009 Gamma 1 009 Annual direct non-medical 005t of treatment of other ADRs (mean ADR-velated hospital stay « & Standar
| Reacricy
LADR 1 Time (from starting CBZ/NPA) ADRS occurred (week) Expens
Costof disose yromament.
oc_tol 228 el on 3 Noemat Anrrusl direct medical cost of epliepsy Sestmant with (82 (D00 = 1 ¢) Anstysif
ONC_Epi 6902 6809 6,902 241 Nermal Annusl direct mon-medical cost of epliepsy treatment with (82 Anatysic
OC_Am_Epi 159838 15977 § 15583 % 211 Normal Annwal direct medical cost of epilepsy westment with VPA (DOD = 15g) Anatysic
ONC_AN_Epd 902 6,935 6,902 P Normal Annual direct non-medical cost of epllepsy treatment with VPA Anatysit
OC_Am2_Epi a3sn 43564 f a5 21 Noemat Annual direct medical cost of epliepsy Hestment with top ze (DOD =03 Anstysid
ONC_AN2_Epi 6,902 6913 6,902 M1 Normal Annual direct son-medical cost of epilepsy reatment with 10piramate Anatysis
Utlity pacametess (1Q-50-TH)
Variadle Name Model Prodebifintic Determinitic Prodediintic asalvsin Dewcription
valse valse e Standard eror  diribution e Deta
WSIS/TEN 008 ozl 0 000E sets 12919 1134 Urility score of patient who develops SIS/TEN Anatysit
ota 030 01 030 020 teta 1 3 Weility scoce of pazient who experiences sequelse (assume ~ complete viskon Impalment) Teoraw(
gancicic
for cyvor
wRec 0s2 051 052 0008  Bets 15837 12879 Lnility scoce of patient who recovery from SISITEN without complication Anstysie
vEpi 063 08 068 0003 Beta 16235 T4E8 Unility scove of patient with epilepsy Anatysis
ADE 046 047} 046 0003 Beta 16233 15749 Wrility scoce of pasient who develop other ADRs Model 2
Discounting
Variadle Name Modet Prodebslntic Determinntic Prodediintic aselysis Destription
valse vale valoe Standard emor  dhribation pta beta
<OC 0o0s Discounting rate for costs Thal HT.

)
DO 003 » Discounting rate 10 Sutcomes Thal HT.



MYANMAR
e & Philippine

South

b IEYTNAM  China
P ‘ ODIA Seat PHILIPPINES

All About Nz &

Pa nfu

Grants

M A LAY S I A

ifa..,.

O‘» = = “EAST TIMOR

ACTIVE

3U01HG007269 - 02S1 (Johnson) 8/1/2014 — 7/31/2015 0.1 calendar

NIH

Genomic Medicine Implementation: The Personalized Medicine Program - Administrative supplement
for HLA-B-carbamazepine project

The major goals of this project are to determine health economic evaluation of HLA-B*15:02
genotyping prior carbamazepine prescribing in Indonesia and Malaysia setting, develop the generic
decision tree model and perform a cost effectiveness threshold analysis using the generic model.



Generic Modeling

* A generic pharmacogenomic cost-effectiveness model
enabling use of local input values is feasible and can
offer an efficient and timely value-based decision
making tool.

* Implementing this approach demonstrates that cost-
effectiveness analyses can be rapidly performed
without extensive training in decision modeling to
provide useful evidence for decision making and
facilitate understanding about what conditions can
meet cost-effectiveness thresholds.

Courtesy of Dr. MarcS Williams



SISTEN

Conceptual Framework and Decision Tree

Overview

Model Diagrams

Input Tables

Results

CE Plane

HLA-B*15:02
Allele Carriers

No SJSTEN

No HLA-B*
15:02 Screening--
Carbamazepine

HLA-B*15:02
Allele Non-

Carriers No SIS'TEN
@ O
Test Positive --
Altemative Drug
) (VPA) No SJSTEN
Universal HLA- L 2 ]
B*15:02
Screening True Negative No SIS/TEN
Test Negative -
Carbamazepine
SISTEN

False Negative
No SISTEN

NoHLA-B*15:02  p1 4 Be1s:o

SOCeRIng: Allele Carriers No SISTEN
Altemative Drug ) ®
(VPA)
HLA*15:02 Allele
Non-Carriers
No SISTEN
@ ]

Courtesy of Dr. MarcS Williams



Inputs

Input Value Optional Input Variables Input value
Prevalence Probabilities
Prevalence of HLA-B*1502 allele (carrier status) in Probability of CBZ-induced SJS/TEN in HLA- 0.015
study population, please note that this is not allele 0.208 B*1502 +ve patient )
frequency, it is twice of allele frequency Utility
Cost Utility score of patient with epilepsy 0.85
Selected Currency B Utility score of patient with SIS/TEN sequelae 0.68
Base year = Treatment Duration
Cost of HLA-B*1502 screcning test (includes all costs | 000000 Treatment duration of epilepsy 30
related to screening test) Discount rate
Cost of SIS/TEN treatment (1 year): Annual direct 5026302 Discount rate for costs 0.03
medical cost of CBZ-induced SJS/TEN T 0.0
Cost of follow up with SJIS/TEN sequelae: Annual -
direct medical cost of sequelae (base-case value assume | 3540000
L) 2 Generic Model Inputs
¢ of disease treatment Model varables and assumptions were ientified that woud considered unlkely to be readily availsble or generalzable
Annual direct medical cost of epilepsy treatment with 1064909 and were thoroughly reviewed by the model development team with decisions made to eliminate of retain them in the
CBZ generic model Variables and assumptions refained requiring an input value were assigned 10 one of three categories,
: : : : 1) Input valwe only based on the need for a user-specified value (e.g., all medical cost varisbles, population allele
e::ual direct medical cost of epilepsy treatment with 2457384 o icgemoic el
2) Default value only supported by very strong avaikible evidence (e.g., test semsitivity and specificity); the unkkely
Ceiling ratio and threshold value availability of information due to very limited evidence (.., bealth state ity of a very rare disease), or otherwise
Maximum acceptable ceiling value for use in the required by the model to meet certain bogic requirements (e.g., health state utility value is constraied by is relationship
maximum acceptable ceiling ratio (in selected 1,500,000,000 | 1o other state vakucs). . )
currency/QALY gained) .3) Dcﬁzu-!: value m‘_rh an input op:f'on _lo allow the generic model et {o select either approach tq adm‘thc need for
information for an imput valoe which & not readily avaihible by providing 2 default based on available evidence.

Cost-effectiveness threshold value (in selected

currency/QALY gained) 150,000,000

Courtesy of Dr. MarcS Williams



CHARMACCEENEMICS GUIPELINE
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ICMDB ™

=

OUR BIOMEDICAL DATABASE

What is iCMDB™ ?

ICMDB (individual Customized Medicine Database)
Is an integrated sequence analysis platform. It is
failored to clinicians in conducting personalized
treatment based on patients genetic profiles.



m V\nsnu v | Singapore

CurrentiCMDB™ Pharmacogenomics Database Mount

36/76+ cones e e —

460+/1000+ Variants S

lﬂl




PrASE 00 2006 =
(255820),




e Life-threatening

adverse drug
reactions

-
The drug does —~
not work with @
you, me, orus. | =
-

SOLVING 3 BIG PROBLEMS
IN MODERN MEDICINE



RE-SEQUENCING PROJECT OF 1,000 SOUTHEAST ASIAN INDIVIDUALS USING

THE 100 PHARMACOGENE-NGS PANEL + CNVs GENOTYPING

SOLVING 3 BIG PROBLEMS
IN MODERN MEDICINE

1. LIFE-THREATENING ADVERSEDRUG
REACTIONS

O =}>

Outcome: Will enableto avoid dangerous drugreactions,
such as SJS/TEN

Participants:

2. THE DRUG DOES NOT WORK WITHYOU.

O =¥ i1 g 4

Outcome: Will enableto avoidto use the drug that does not work with you.

Myanmar Philippines Singapore
Thailand: ri. Project

?mn & Contact ‘
3. HOW TO MAKE CORRECT DRUG SELECTION The 1,000 Genome samples from Southeast Asian e e
& THE RIGHT DOSE ADJUSTMENTS Thaiand S Riken, Japan

N muscaimsmus . re-sequencing &
- ) 7 E for Lo (TCELS) A
‘ o, &V LNt wiww. toelaor.th genOty ping
- supporter

_ Co-project: Public Health Genomics
’ =2 With 100 European genome samples

as controls Outcome to maximize the benefits from this projectinto public

SE ) 8N Gonom Alkece o, Globel Genomic health inthese countriesthrough education.
Outcome: Will enabletoadjustthe appropriatedrugdose to save life. @“_f‘,”_‘f‘i‘" - { § 1 Gonomic Medicine Al \ﬁ'-» Madicine Colcborstive




About Us

The International Research Network (IRN)
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//.5, Health Systems Research Institute (HSRI)
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History of HSRI

Health Systems Research Institute (HSRI) was established by the Health Systems Research
nstitute Act of 1992, It is an autonomous state agency established at about the same period as
he Thalland Research Fund (TRF) and the National Science and Technology Development
gency (NSTDA).

SRI's organizational and management architecture was designed to allow the institute more
lexibility to function in the ever-evolving economic, social and political environment. Working in
artnership with multilevel public and private agencies, HSRI's main goal is to achieve effective
tnowledge management in the service of the Health System

he Executive Board, chaired by the Ministry of Public Health, provides guidance and direction for

SRI's strategic plans and performance. It consists of nine permanent members and seven senior
pxperts, as follows:

F

TCELS

gueaanuluaAAIUEITNENMERNS (ooAmsumBL)
Thailand Center of Excellence for Life Sciences (Public Organization)




E The 1000 Genomes Project
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Phase 1 populations
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Phase 2/3 populations
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Aims of re-sequencing 100 pharmacogenes in 1,000 Southeast Asian individuals-
Plus HLA & CNV genotyping

1. To evaluatethe RIKEN’s design of the 100 Pharmacogene-NGS panel with Southeast Asian populations,
namely, those of Thailand, Singapore, Malaysia, Indonesia, Cambodia, Vietham, Laos PDR and Myanmar.

2. Toidentify genetic variationsof 100 pha rmacogenes associated with dose-dependent drug efficacy and
adverse reactionsrelated to pharmacokinetics (Absorption, Distribution, Metabolism, Excretion, Toxicity:
ADMET) in Southeast Asian populations.

3. To study how cost effective the number of selected pharmacogenes would be to develop an affordable
Pharmacogenomic panel in Southeast Asian countries.

4. To establish Southeast Asian guidelines for clinical implementation ofa pharmacogenomics panel
combined with a review of well-established guidelinesin the USA and Europe, in order to adaptthem to
the local situation.

5. To establish the pharmacogenomic markers for severe cutaneous adverse drug reactions (SCARs) in
Southeast Asian populations.

6. To establish the pharmacogenomic markers for drug induced liverinjuries (DILI) in Southeast Asian
populations.

7. To utilize Public Health Genomics as a tool to maximize the benefits from this project into public health
in Southeast Asian countries and to expedite implementation of pharmacogenomicsinto the clinic

8. To organize conferences in the field of pharmacogenomics and to encourage participation of junior
biomedical scientists in related conference to boost pharmacogenomicseducation of healthcare
professionals.



New strategy for pharmacogenomics Research

Target re-sequencing of 100 Pharmacogenes (developed by Drs. Mushiroda & Fukunaga)

B Dose-dependent drug efficacy and adverse reactions are often related to pharmacokinetics
(absorption, distribution, metabolism, excretion: ADME).
B Target re-sequencing of ADME genes is an efficient method to identify genetic variations associated

with dose-dependent drug responses.

58
$s

-

V

Systemic

=

ircuration

Target
organs

Oral
administration

Small intestine
(absorption)

Portal vein

Liver
(drug metabolism,
biliary excretion)

Kidney
(renal excretion)

Classification Genes N
Cytochrome P450 (CYP) 30
Flavin-containing monooxygenase (FMO) 5
N-Acetyltransferase (NAT) 2
UDP-glucuronosyltransferase (UGT) 10
Drug Metabolizing Sulfotransferase (SULT) 4
Enzymes Carboxyltransferase (CES) 2
Glutathione S-transferase (GST) 4
P450 oxidoreductase (POR) 1
Thiopurine methyltransferase (TPMT) 1
Dihydropyrimidine dehydrogenase (DPYD) 1
SLC transporter 29
Drug Transporters
ABC transporter 8
Others NUDT1, NUDT15, VKORC1 3
100 genes

Courtesy of Dr. Kubo from Riken



100 ‘RIKEN Pharmacogenes’ selected as

representing genes that have a key role in drug
metabolism and pharmacokinetics

Dr. Taisei Mushiroda

1 ABCB1 26 CYP3A4 51 NATI 76 SLC29A2
2 ABCB4 27 CYP3A5 52 NAT2 77 SLC29A3
3 ABCB11 28 CYP3AT7 53 NUDTI 78 SLC31A1
] ABCC1 29 CYP3A43 54 NUDTI5 79 SLC46A1
5 ABCC2 30 CYP4AT] 55 POR 80 SLCAT7A1
6 ABCC3 31 CYP4B1 56 SLC10AT 81 SLC4T7A2
7 ABCC4 32 CYP4F2 57 SLC10A2 82 SLCO 1B1
8 ABCG2 33 CYP4F3 58 SLC15A1 83 SLCO 1B3
9 CEST 34 CYP4F8 59 SLC15A2 84 SLCO 2B1
10 CES? 35 CYP4F12 60 SLC16A7 85 SULTIAT
11 CYPIA1 36 CYP4Z1 61 SLC19A1 86 SULT1A2
12 CYP1A2 37 CYP11A1d 62 SLC22A1 87 SULTIET
13 CYPIBI 38 CYP17A1 63 SLC22A2 88 SULT2B1
14 CYP2A6 39 CYP19A1 64 SLC22A3 89 TPH T

15 CYP2A13 40 CYP26A1 65 SLC22A4 90 UG T1AT
16 CYP2B6 A1 DPYD 66 SLC22A5 91 UGTIA3
17 CYP2C8 42 FHNO1 67 SLC22A6 92 UGTIA4
18 CYP2C9O 43 FNO2 68 SLC22A8 93 UGTIAS
19 CYP2C18 44 FNO03 69 SLC22A9 94 UGTIAG
20 CYP2C19 45 FHNO4 70 SLC22A11 95 UGTIA7
21 CYP2D6 46 FNO5 71 SLC22A12 96 UGTIAS
22 CYP2E1 47 GSTAT 72 SLC28A1 97 UGTIAD
23 CYP2J2 43 GSTH 73 SLC28A2 98 UGTIATO
24 CYP2S1 49 GSTP1 74 SLC28A3 99 UGT2B7
25 CYP2W 1 50 GSTTI 75 SLC29A1 100 VKORCI

Courtesy of Dr. Taisei Mushiroda



Workflow of targeted-resequencing
of 100 pharmacogenes in a run

Genomic DNA Before sequencing
S'&:’ = Genomic DNA of

- - ~ 96 individuals

- =

Amplification

Amplicon size:
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The draft of the project proposal, you may review from http://bit.ly/2pfmNsM

Riken, Japanis the sponsorfor 1,000 DNA samples for re-sequencing and CNV genotyping. | am now the Principal Investigator
(Pl)/point of contact of the project. Eight countries namely, Thailand, Singapore, Malaysia, Indonesia, Cambodia, Vietham, Laos PDR

and Myanmar have agreed to joinin. Bruneiand Philippines are now considering the research proposal.
IRN to provide grants for Ph.D and Post doc selected among Southeast Asiancountries participating in this project

IRN will also provide the support for (atleast) a yearly update meeting on this re-sequencing project of 1,000 Southeast Asian projectin
Bangkok, Thailand.

TCELS and Thai MOPH will provide budget for HLA genotyping.
The budget for re-sequencing of EU samples using 100 pharmacogenes will be obtained from other sources of funding.

To maximize the benefits from this pharmacogenomics projectinto public health for Southeast Asian countries, Public Health Genomics
activities will be developed and supported in part by SEAPharm, the Golden Helix Foundation, the Genomics Medicine Alliance and the
Global Genomic Medicine Collaboration (G2MC) through conference on education.

Institutes/Organizations providing support in this project (so far);

1. Centerfor Medical Genomics, Ramathibodi hospital, Mahidol University, Bangkok, Thailand

The Thailand Center of Excellence for Life Sciences  TCELS, htip. wwwicels orthenhome page

IRN (The International Research Network): http. irntrforth

Riken, Japan: http. www riken jpen

The Golden Helix Institute of Biomedical Research (http. www goldenhelixorg)

2
3
4. SEAPharm (South East Asian Pharmacogenomics Research Network)
5
6
7

G2MC (Global Genomic Medicine Collaborative):
http. www nationalacademies orghmdActivities Research.GenomicBasedResearch/Innovation-
Collaboratives Global Genomic_Medicine_ Collaborative aspx

8. GA4GH (Global Alliance for Genomic Health (GA4GH) http. genomicsandhealthorg

Many activities related to pharmacogenomics and genomic medicine will be proceeded shortly. | will inform you of each eventin advance.
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THE 6TH SEAPHARM MEETING

o

3.00

9.00

9.3
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17 August 2017
Ho Chi Minh City International University, Vietnam

Quarter 6, Linh Trung, Thu Duc District, HCMC

Registration
Opening Remarks and Introduction

100 Pharmacogene Project

Pharmacogenomics of Severe Cutaneous Adverse Reactions (SCARs)
Updates; Japan/ Thailand/ Others
r. Taisei Mushiroda
Prof. Wichittra Tassaneeyakul
- Dr. Chonlaphat Sukasem
Dr. Surakameth Mahasnmongkol
Coffee Break

Pharmacogenomics of Anti -Tuberculosis Drug Induced Liver Injury (AT-DILD
Updates; Japan/ Thailand/ Malaysia/ Indonesia
- Dr. Taise: Mushiroda
- Dr. Rika Yulwuland
Prof, Zahunn Mohamed
Surakameth Mahasinmongkol
Luncn

Feasibility and Health Economics of HLA Genotyping to Prevent SJS/TEN
Updates; Japan/ Thailand/ Malaysia/ Indonesia

Prof 1) -}
JSAalh

Dr. Rika Yul
- Prof. Zahurin Moham

UPDATES:

Pharmacogenomics of Drug-induced Hearing Loss
Pharmacogenomics of Drug-induced Cardiomyopathy
Pharmacogenomics and HIV Therapeutics

Coffee Break
Future Collaboration/ Next Steps

Co-organized by Dr. Michael Winther, Genome Institute of Singapore
& Assoc. Prof Le Thi Ly, Ho Chi Minh International University

18 AU T 2017 8

HO CHI MINH

This one-day conference will provide an overview
of the challenges and opportunities for genomics
sciences to impact medical care. We also seek to
connect scientists and promote cooperation across
the region and internationally.

Genomic Medicine is an interdiscipline involving:
disease genomics, disease epigenomics,
proteomics and metabolomics, pathogen and
microbiome genomics, immunogenomics,
translational genomics, pharmacogenomics and
personalized medicine.

GM 2017 offers a real opportunity for medical and
research communities to come together to discuss
emerging trends, tackle complex problems and
find solutions to advance Genomic Medicine.

Programme Topies:

¢ Genomic Technologies: Next Generation
Sequencing, Genome Assembly, Functional
and Comparative Genomics

« Bioinformatics, Big Data, Computer-aided
Drug Development and Molecular Modeling

» Personalized Medicine Updates: Genomics
of Cancer, Inherited Diseases, Complex
diseases and Adverse Drug Responses

* Global updates on status of
Pharmacogenomics Implementation

hitp . saphire. sg/seapharm-genomic-medicine-day-2017/



