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National Health Security Office (NHSO), Thailand @ tome @ stemap @ wail ntso [ s | Eng

Dl % NHSO

B For more than eight years of its
B cxistence, Thailand's universal

| ]

5 A0 strengthened and pr... more
WHO model for Universal health e ([ strengthened and pr... m
coverage

Most of our population is covered by health insurance




ERptamacogenomics. Moving medical advances into e?eloping naiidf-

. Developing Nations}

In the developing , we cannot afford that many medicines. If we get it wrong for the first time, we may not have a second time. And if
we get it wrong the second time; it's almost certain that they never have a third time. Therefore, it is very crucial to pick the right drug into
the National list of essential medicines.  Pick the wrong drug, it is wasting National healthcare budget.
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I Health Intervention and Technology Assessment Program

(N Research & News and Documents ~ % Activities and Network ~ & Organization v

NICE and HITAP were cited in the 2013 World Health Report, as case
studies of HTA institutions supporting universal health coverage.

Weiid Begien Lepart 2273

Research for Universal
Health Coverage

Explore the golobal view on 'Ho

In our health polidy dé#elopment project bj the International Health
Policy Program (IHPP), Thailand, showing that genetic information is
regards as a very important field, more important than stem cell,




20 years of Healthy research in Thailand
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Research Guidance
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Public
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rch/doc-2.html
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Register study

'

Collect saliva and blood for
DNA extraction

!

HLA typing, GWAS and sequencing



Javanese Indonesia

No. HLA allele Control
(Total = 236)
n f
1 B*0702 4 0.017
2 B*0705 12 0.051
3 B*1301 6 0.025
4 B*1302 5 0.021 /
r’s B*1502 54 0229 ' Carbamazepine
6 B*1512 6 0.025
7 B*1513 51 0.216
8 B*1517 4 0.017
9 B*1521 33 0.14
10 B*1525 8 0.034
1 B*1532 4 0.017
12 B*1801 29 0.123
13 B*1802 8 0.034
14 B*2706 14 0059 /
15 B*3503 11 0.047
16 B*3505 39 0.165 Nevirapine
17 B*3802 25 0.106 -
18 B*4001 17 0072 DAT —
19 B*4006 4 0.017
20 B*4403 42 0.178
21 B*5101 15 0.064
22 B*5102 16 0.068
23 B*5201 5 0.021
24 R*5607 4 nni7
25 B*5701 6 0.025 Abacavir

H.WWMW .
" Allopurino
Human Immunology 71 (2010) 697-701 \

Thailand

Population Allele Allele freq
Thailand B*0702 0.007
Thailand B*705 0.014
Thailand B*0g01 0.007
Thailand B*1301 0.021
Thailand B*¥1302 0.032
Thailand B*1501 0,014
Thailand B¥1502 0.085
Thailand B*1512 0014
Thailoed nEiris ol
Thailand B*1517 00,007
Thailand B*¥1521 0.007
Thailand B¥*1525 0.025
Thailand B*1527 (.00
Thailand B*1532 0,011
Thailand B*1801 0,067
Thailand B*1802 0004
Thailand B*27 0053
Thailand B*3501 0.025
Thailand B*3503 0.011
Thailand B*3505 0.070
Thailand B*3508 00,0014
Thailand B*¥3801 0028
Thailand B*3901 0,025
Thailand B*3906 00,004
Thailand R*3915 (.0014
Thailand B*4001 i.085
Thailand B*4002 0,018
Thailand B*4010 0.004
Thailand B*4402 0,004
Thailand B*4403 0.042
Thailand B*4501 0.0892
Thailand B*4801 0.011
Thailand B*5001 1,004
Thailand B¥5101 0.0446
Thailand B*5102 0,014
Thailand B*5201 0.035
Thailand B*5401 0.018
Thailand B¥*5501 0.0d7
Thailand B*5601 i.018
[Thailand |B¥5701 0.018 |
I Thalland IB*S801 nuFF
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Carbamazepine: SJS/TEN
B*1502

ALLELE FREQUENCIES
HLA B*1502

0-1.6 % i
1.6-4.8% (]
48-128% W

’ !
CMAJ o MARCH 23, 2010 « 182(s) /




Allopurinol: SJS/TEN
B*5801

ALELLE FREQUENCIES &
HLA B*5801 ~

0-12%

1.2-3.7% b

12-55% W

3.7-84% W cmas

e

* MARCH 23, 2010 « 182(5)




Nevirapine: SJS/TEN
B*3505

-0.1423600

0.1319940
0.1111180
0.0960645
-0.0832023
-0.0711800

0.0591577
- 0.0462955
gt 0.0312423
0.0103662
0.0000000

Image from Solberg et al. (2008) - see www pypop.omg/popdata for more info.




DAT: Lipodystrophy
B*4001

0.3545500
0.3287330
0.2767400
0.2392500
0.2072170
0.1772750
0.1473330
| 0.1153000
el 0.0778095
0.0258171
0.0000000

Image from Solberg et al. (2008) - see www .pypop.org/popdata for more info.




Abacavir. Hypersensitivity
B*5701

0.08197000
0.07600120
0.06398090

0.05531340
I 0.04790740

0.04098500
L 0.03406260

0.02665660
0.01798910
0.00596878
0.00000000

Image from Solberg et al. (2008) — see www.pypop.org/popdata for more info.




Ausfianguusssiin Steven-Johnson syndrome (SJS) uas Toxic epidermal necrosis syndrome (TENS)



(Reference: Thai FDA 2ﬂﬂB}|

T L

2. ) 1. SULFAMETHOXAZONE+ TRIMETHOPRIM @3 1,234

703
664

4. PHENYTOIN A ; 451

5. AMOXYCILLIN . 342

6. STAVUDINE + LAMIVUDINE+NEVIRAPINE @ 313

7. PHNOBARBITAL ﬁ 189

| 8. IBUPROFEN 156
! 9. NEVIRAPINE ﬁ 122

\ 10. TETRACYCLINE 13

|Gen'ﬁmic markers haﬁéiﬁéen found and utilized as predictiﬁé“ fﬁbls by'ﬁur group.




Recommendation/
Guideline
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3 ; screening — e

POC device

GWAS G

Clinical trial UcC Sché-nie |

Research workflow from Bench to UC



Discovery: Genomic predictive markers for HIV-1 pHEHNECOEENENHES
International publications: >14

- ‘H%nner nf

innovation aukirds

HIV-ADR All-in-One

HLAB*1502 ==>a1svia 1 Carbamazeping (annun)*
HLAB*5801 ==n15uvizn Allopunnol (giasnaaasn)™
HLAB*5701 ==n1auvian Abacavir (ﬂ'lmu'l.'ﬁmana'}*
HLAB*5505 =>n1alvita:Nevirapine (mmu‘lﬁmama}
CCHERT =>nuvie 1 Nevirapine (mmu'l::imanﬁ ;
CYP2Bb="=> Asuvian Nevirapine & Ef@viren {mmu’ﬁa ALAG & J*
HEAB* 001 = >naunan Stavudine/daT (enmiulisaiaad)
nﬂmmanmmmwmawﬂﬁhi‘iﬂ'lﬁ'm'lﬁaﬂialﬁ“lmmﬁ

L']'.iEI L@AnIIAaN £I1‘I i!ﬁ LLEI“’EIEIEI 281161 175, ﬂ'lum 16
UL RETAAEE s =i

Innovation: Hiv-15h5, =HiCSEreening tests

: SPntenl:s. Rlsk assessment for lipodystrophy BHACHIEREONSIEVEISE drugreactions from antiretroviral agents

Social Impact: Life-saving anJEOSESaREOMIEENE rse drug reaction and HIV.drug resistance.






Interrogate up to 10 mutations from different
amplicons in a single base extension
reaction.

Multiplexing capability up to 10-plex at low
cost.

Determine mutations from single base )
primer extension (SBE) or SNaPshot

Sensitive allele-frequency
detection (typically 5%)



A13WUSNIT @ AISIANMIZURENTULSS SIS/TEN Tuaulne

Thailand

JoyavngruaudihseTinnuaendeauniniusngunw dninsuauznssung
DIVNSUATEN SaudT WA, 2527-2553 W"LI"E’IEJ{I‘I"EJEI’tﬂ"]‘il‘JjﬁﬂUi:ﬁﬂﬂﬁﬂ1ﬂﬂ‘l‘ﬂ‘ﬁﬂ’l‘ﬂﬁﬂﬁuLLﬁEJ’I":;ULL‘H
Steven-Johnson syndrome (SJS) waw toxic necrolysis syndrome (TEN) 9112 8,962 518 4
semsendiasde (suspected drug) MISUTIBMIINE UL Ma1EIBNIINUSIBUNIANEIE]

AduuSvEsRugnssuTinuinnluaulng

‘.=ﬂtmuﬂﬂ::?iuuﬁaﬁmm*ﬁﬁm SJS/TEN 97u7u 8,962 518 1usiea1ulsviny
Fus I 6,965 e lnsvihliieanuinisuandedindau 15 way 260 519 auddu
senseiiadeiiiinsseauenn 10 suduwsn T co-trimoxazole, allopurinol,carbamazepine,
Nevirapine containing products, phenytoin, amoxicillin, phenobarbital, ibuprofen, raifampicin
uay  isoniazid Seemserananil finanesensiiimsnunisAneideiissyinisiniuuieni
anuduiusiuaneueniugnssuvesiy Wy
81 carbamazepine NuasWugnssuwiin HLA-B*1502
81 allopurinol fuanswugnssuyiln HLA-B*5801

1.

2.

3. 81 phenytoin fuansugnssuviln HLA-B*1502
a. efitiduszneu nevirapine NUASHUENTTUYUA HLA-B*3505
5.

#1 sulfonamide NuasWugnssuYta HLA- A29, B12 uaz DR7
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Intermountain :
-
"\‘W} Healthcare Search Intermountain

Experience matters

Intermouncain Healtheare trears more

heart patients and physicians perform

munre hearg procedures at our hospitals

o]

: A non-profit health network in U.S. has recently suggested testing
- HLA-B*3505 before NVP prescription in Thai descent based on our
finding.

] ['H:r UE.'I.I'I !K:.Lit] 1carc

Sions combined.

BT

Intermountain Healthcare is a nonprofit system of hospitals, surgery centers, doctors, clinics, and homecare & hospice providers that
serves the medical needs of Utah and southeastern Idaho. Key medical services include cancer, heart, women and newborns,
orthopedics, sports medicine, and more. Learn more by visiting the interactive Annual Report to the Community for 2009,

* Intermountain News | Mew Risk Score Tool Developed in Utah Improves Ability to Predict Patients At Risk for Cardiac Disease and Death, According to...

TOOLS

EE Health Resource by
Topic Library

£} Find doctors L Email a patient
u Find hospitals and clinics && MyHealth: Access your medical record and more
&l Pay bills online [E] Online surgery health history forms




Pharmacogenomics: Nevirapine 2010

Nevirapine Sensitivity

Pharmacologic agent: Nevirapine is a non-nucleoside reverse transcriptase inhibitor (NNRTI) with
activity against Human Immunodeficiency Virus Type 1 (HIV-1).

WARNING: LIFE-THREATENING (INCLUDING FATAL) HEPATOTOXICITY and SKIN REACTIONS
Hepatoxicity: Severe, life-threatening, and in some cases fatal hepatotoxicity, particularly in the first
18 weeks, has been reported in patients. Female gender and higher CD4" cell counts at initiation of
therapy place patients at increased risk; women with CD4" cell counts > 250 t:ellsfmma, including
pregnant women receiving nevirapine in combination with other antiretrovirals for the treatment of
HIV-1 infection, are at the greatest risk.

Skin Reactions: Severe, life-threatening skin reactions, including fatal cases, have occurred in
patients treated with nevirapine. These have included cases of Stevens-lohnson syndrome, toxic
epidermal necrolysis, and hypersensitivity reactions characterized by rash, constitutional findings,
and organ dysfunction.

Pharmacogenomic information: Patients who carry the HLA-B*3505 allele and are of Thai descent
appear to be at high risk for developing a hypersensitivity skin reaction to nevirapinel. This finding
needs to be confirmed in additional studies and other populations. The FDA has not changed the
label at this time.

Action:

« Screening for the HLA-B*3505 allele could be considered in patients of Thai descent who are
being started on Nevirapine. If this is present consideration of an alternative may be
appropriate,

Reference & Resources

* Soranun, C. et al. (2009) HLA-B*3505 allele is a strong predictor for nevirapine-induced skin
adverse drug reactions in HIV-infected Thai patients. Pharmacogenet Genomics. 19:139-46.
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Genetic marker predicts fat loss due to
d4T in Thai patients

SIDE-EFFECTS

k.eith Alcorn
26 January 2010

A genetic marker can predict with a high level of accuracy whether Thal patients receiving antiretroviral
therapy that contains d4T (stavudine) will develop lipeatrophy (subcutanecus fat loss) as a result of
treatment, researchers from Thailand and Japan report in Clinical Infectious Diseases this week.

Lipoatrophy — fat loss from the limbs, face and buttocks - Is a frequent side-effect of antiretroviral
therapy that contains d4T, and to a lesser extent AZT (zidovudine).

Around 40% of patients develop this side-effect after two to three years of treatment, and for this
reason d4T has been dropped as a component of first-line treatment in Europe, Morth America and
other well-resourced settings.

However d4T remains a component of first-line therapy for several million people in low and middle-
income countries. Despite a WHO recommendation to move away from the use of d4T, some countries
- including South Africa and Thailand — retain the drug as a component of first-line treatment due to its
low cost.



Pharmacogenomic studies have recently shown linkages between particular genetic variants and the
side-effects of abacavir and nevirapine. The study reported this week set out to examine whether any
genetic variant is associated with the development of lipoatrophy.

Researchers at Mahidol University in Bangkok, and the Center for Genomic Medicine in Tokyo, who
had previously conducted a study of genetic predictors for nevirapine-associated rash, were able to
use genetic sequencing information from 103 patients receiving antiretroviral therapy.

Around 40% of patients develop this side-effect after two to three years of treatment, and for this
reason d4T has been dropped as a component of first-line treatment in Europe, North America and
other well-resourced settings.

However d4T remains a component of first-line therapy for several million people in low and middle-
income countries. Despite a WHO recommendation to move away from the use of d4T, some
countries — including South Africa and Thailand — retain the drug as a component of first-line
treatment due to its low cost.
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Carbamazepine =~ &
(Carbzmaepie 400mg Tablets ISP

400mg |

“msilasfiufiuuiarsuunsesfia Steven-Johnson syndrome

VEfilwg I ) Thbsets do

LW T FREACEBIT 05
PRENCFT OaLT EEDCRE
1

(SJS) uax Toxic epidermal necrosis syndrome (TENS) 390
t1n Carbamazepine/Oxcarbamazepine saun151sulluaiiu
(@uanroNugnssuasila HLA-8*15:02 allele”

USNNTSUAZIUSWA
|‘]E a CI_J a ﬂ naNeINISARLIURaTiudU (Steven-Johnson syndrome, SJS) lLas

naua1N15 Toxic epidermal necrosis syndrome (TENS) Aaain1suw

ﬁ'"lﬂnmuwﬁnﬂ'i:r‘u’uqumwuﬁumﬁ

g1viaaann1sow linvlszdenannnnsldun (adverse drug reaction,

ADR) fisuustas il Hlemarn1suazLduTIaNniivsauas 30
[1] Wuwgrdnsasdnaesiduindundanisas doyviag1enig i
A1SSNLALTSUILSIIN WRIUTn suasanaan Wil udiwlvnlasda
L5un1asn TuTsswanuratduszosriatuau ¥nTvinasnminI1 1z

g1 SJS/TENS iiml#dnuduads 46,680 utmsasiy wananiinirade
diaviindnudrdvoanannTssnaiuiadniuiavaiufiou antiaya
voddudilassdiarrudaannuarTunani i gunan d1Un9u

ATLENSSUNTSATHUISUATEANLAN S2u=1987 10 DR 1 Tudsane lng

HWtrsuwanuuy SJS/TENS dszunau 5,000 519 Taus1ani1su1naade
Tndudriunuaslasusiudrunrntdudidudiug laun un

sulfamethoxazone+trimethoprim (co-trimoxazole), carbamazepine,

allopurinol, nevirapine ILaz phenytoin [2]
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GEIEFER! BEN1INAHDU

NAFDU (un)

[] 400287 nsesandenusAandiiauFusuIn Clopidogrel (CYP2C19) 2000
[] 400289 nsAsInETHUsAERdauFuTuIAYY Warfarin (CYP2C9 / VKORC1) 3000
[ ] 400288 mMInsanAnusAaRsiiaUsinIsuWEN Nevirapine (HLA-B*3505) 2000
[] 400286 n1sRTIINArRusAARfiNaUEN13uRYY Carbamazepine, Phenytoin (HLA-B¥1502) 2000
[] 400285 nsRTndTiusAandiiousin1IuwiYn Abacavir (HLA-B¥5701) 2000
[] 400284 ﬂ'n'im'qamﬁfﬁuqmaaﬁﬁaﬂaﬁmmﬁm Allopurinol, Lamotrigine (HLA-B*5801) 2000
[ ] 400276 n1sAsIANdUHUSAERS CYP1A2 polymorphisms (41u330) 2000
|:| 400277 n1IATIANETNUSAERS CYP2A6 polymorphisms (41u7330) 2000
[] 400278 n1sAsIIndrNUgANERT CYP2B6 polymorphisms (11u338) 2000
[ ] 400279 nsasrIndenusAaad CYP2C19 polymorphisms (41u738) 2000
[ ] 400280 nsATIINdTNUGAERT CYP2CY polymorphisms (91u7390) 2000
[ ] 400281 nsATIINATNUGAERT CYP2D6 polymorphisms (1114330) 2000
|:| 400282 N1IATINFVWUTAEAT CYP3AL polymorphisms (4747338) 2000
[ ] 400283 n1sAsIANEUHUSAERS CYP3AS polymorphisms (41u330) 2000
] 400291 ﬂ'1':TFI‘a"]ﬁ]mﬁ"ﬂ‘ﬁuﬁﬁ1ﬂﬁ‘§ﬂd%ﬂﬂiuﬁﬂ’1“Liﬁﬁ‘:iuu‘&'d (HLA - B genotype) 4700
[ ] 400290 nsaTIIndrHusAEnid MUty TMPT 2000
|:| 400294 13 Sequencing fi28e pyrosequencer 2500
|:| 400293 A15A523 SNP @98 pyrosequencer 2500

laasdvnsdmaluniinde 8197158%aAMs awnva s 02-200-4331-2, 02-201-1380-1390 uvind 02-200-4331
verfuiniandmiugaanitaznisinwmiewizyrea 4u 4 qudnisuwndaudanszmnimi nadmeFine) ausunmemanilsmeua

1B UR PPM L0OO5 avuwAleYuil 31/1/55
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Laboratory for Pharmacogenomics and Personalized Medicine

Fu 4 audnruwndauidanrzmniand mMatemensing auzwmedaaf rmeunearunsus
Tn7 02-200-4331-2, 02-201-1380-1390 uind 02-200-4332
Floor 4 Somdech Phra Debaratana Medical Center, Department of Pathology, Faculty of Medicine, Ramathibodi Hospital

Tel. 662-200-4331-2, 662-201-1380, 1390 Fax 662-200-4332
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AmpliChip CYP 450
“nsansryingusarmainiomuuniidulslvnigigannndens
wiaiutayalumsidanlvodadniu

warludayaldur Tamoxifen
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Laboratory for Pharmacogenomics and Personalized Medicine
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Decoding the Thai Genome Project

TUW 12 wamniean 2554 08:31 u.

Wun TCELS

May 12 2011

From June 2011, the Virology Unit and Laboratory for Pharmacogenomics and Personalized Medicine,
Deparment of Pathology, Faculty of Medicine Ramathibodi Hospital, Mahidol University, with support from
the Thailand Center of Excellence for Life Sciences (TCELS), will collaborate jointly to decode the human
genome (whole genome sequencing) of three billion bases of an anonymous, healthy Thai male donoras a
model for further study of DNA changes (DNA varnant).

Dr.Wasun Chantriatita, projectleader made the announcement that this genome will be compared
latter with genomes of various persons who have different diseases, including those that are common and
rare. The two main objectives of this project are, firstly, fo locate the DMA vaniant(s) on the genome, which is
associated strongly with disease. That genomic maker can then be developed into a set of genetic
screening tests at a low cost Ifthe test results (from the laboratory) are positive, itwill mean that the person
is at high risk of the diseases in the fulure. However, the risk may be reduced if these people get regular
medical checkups, change or modify their behavior regarding diet or their environment In children, they are

. often given a "failure to thrive" diagnosis for an unknown disorder. "Sequencing those genomes will be a
SOL' D SSOOXL key hintto haw to treat them properly.

The second objective is to determine the genome of patients forwhich cument therapy does not work
properly (difficult to treaf). By sequencing their genomes and submitting the DNA variants to the special
computational biclogy pragram based on computer simulations developed by Dr. Ram Samudrala and his
team from the University of Washington, United States of America to identify all approved drugs that can
bind to the disease target protein structures which are caused by DMA vanants and somehow malfunction in
ways thatlead to damage and disease in the body. The drug(s) can be picked up and used to replace the
medication that did notwork in the first place (personalized medicine).

The outcome of the projectwill finally help both the govermment and patients regarding effective
treatment and reduction of medical expenditure and unnecessary laboratory diagnostic assays. The
development of special computational bialogy program has been suppored by the National Institutes of
Health (MIH) fund, United States of America.




Tewish Venter

-
-

o 438552 | Yoban

\ 415886




Chinese ” Japanese

-
- --‘--

-u__--'
el

- Korean

-

\ 306208




Now(2014)
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$1,000/ Human Genome
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Ramathibodi Hospital
Mahidol University

Pilot project for Genomic Medicine
in Thailand
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University based and tertiary care Hospital

Total bed 1378 beds

Short stay service 40 beds

(for chemotherapy, 1V fluid and blood transfusion)
Medical Faculty 600 persons
Medical Oncology Faculty 8 persons

(The biggest medical oncology unit in Thailand)




Short Stay Unit and Examination Room
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KnowniTargets]

Singlejlarget Multiple KnownjTargets

PCR (1-3 targets) The SNaPshot® Multiplex

System up to 10 targets

Affordable, Scalable, and Fast

Next-Gen Seqguencers

LU{H.‘.’?E,?( towards democratization of
Multiplexing sequencing
hybridization

of up to 100 unique
assays within a
single sample

The High Performance Data
Analysis System
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Small Bioinformatics Team from Life Scientists
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SNP =
Singlz
Niclzuilelz
Polyorynissm
(pronounced

1 snips)

Amino Acid

g Entire Human Genome= 3 Bb
- Differby 0.1%
~ SNP=3Mb

Exome (1% of human
genome)
=30 Mb

But accounts for over 85% of
all mutations identified in
Mendelian disorders.
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Neonatal Screening program for TSH and PKU
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Dr. Objoon Trachoo, MD, Ph.D.

Clinical Molecular Geneticist

Candidates for Rare Genetic Diseases Exome Sequencing, updated on April 2012

Family
MNumber

Clinical data

Previous genetic testing

No. of DNA in family

Proposed mode of
inheritance

00

Neonatal hepatitis caused?, systemic
palyarthritis, learning difficulty

MNormal chromosome, normal plasma
amino acid and urine organic acid
profiles

Affected Female twins x 2,
normal mother x 1

Autosomal recessive VS
sporadic

Sensorineural hearing loss, chronic kidney
disease

DA sequencing for connexin26 and
pendrin- no mutations

Affected x 3 (father and 2
sons), normal x 2 (mother

and daughter)

Autosomal dominant

Hemihypotrophy, icthyosis, learning
difficulty

N5DHL sequencing- no mutations

Affected x 1, normal mother
x1

Autosomal recessive VS
sporadic

Hypogonadotropic hypogonadism,
characteristic facial features, dental
anomalies, learning difficulties

Array CGH- negative, PROP1
sequencing- no mutations

Affected x 1, normal mother
and sister x 2

Autosomal recessive VS
sporadic

Exercise intolerance, cramping, myopathy,
short stature

Normal chromosome, normal plasma
amino acid profile, normal plasma
acyl-carnitine profile, normal CPT2,
PYGM and AMPD1 sequencing

Affected x 1, normal mother
and sister x 2

Autosomal recessive VS
sporadic

Bilateral renal cysts in young age, renal cell
carcinoma

Mormal VHL sequencing

Affected x 2 (mother and
son), normal fatherx 1

Autosomal dominant

Generalized muscle wasting, normal EMG

Normal GAA assay, normal dysferlin
sequencing, no SMA exon 7,8 deletion

Tremaor, ataxia, scanning speech

Affected x 1, normal mother

Autosomal recessive VS
sporadic

Normal 5CAL,2,3,6,7,DRPLA,FMRL

Affected x 3 (mother and 2
sons), normal x 2 [father and
daughter)

“Autosomal dominant

Generalized muscle wasting

MNormal GAA assay, normal dysferlin
sequencing, no SMA exon 7,8 deletion

Affected x 2 (sister and
brother), normal x 2
{parents)

Autosomal recessive

Hypoventilation of unknown cause with
history of 17 cousin consanguinity

Normal GAA assay

Affected x 1, normal x 2
[parents)

Autosomal recessive

Myopathy

Normal GAA assay

Affected x 3 (brother and
sisters), normal x 2 {parents)

Autosomal recessive




Farnily
Number

Clinical data

Chronic kidney diseases

Gouty arthritis in the young, suspected MSK

Chronic liver dis in the young of the
consanguineous parents

Exercise intolerance, cramping of unknown
cause

MNeuropathy, myopathy since early
childhood
Short stature, mental retardation,

al features
Short stature, rigid spines, elder sisters
having the similar symptoms
Congenital heart block, Marfanoid
appearance
Retinitis pigmentosa, pineal gland tumaor,

sensorineural hearing loss, history of
parental consanguinity

Previous genetic testing

Normal COL4AS5, COL4A4, COL4A3
sequencing

Normal HPRT sequencing

Plasma amino acid- not definite

Mormal GAA assay, normal plasma
acylcarnitine profile, normal AMPD1,

Mormal RPEGS sequencing and normal

microarray for hot spots of RP genes

Bioinformatician

MNo. of DNA in family

Affected x 2 (mother and
son), normal x 3 (father,
brother, sister)

Affected x 3 (father, son,
daughter), normal x 1
{mother)

Affected x 1 (daughter),
normal parents x 2

Affected x 1, normal parents
w2

Affected x 1, normal mother
x 1
Affected x 1, normal mother
%1

Affected x 1, normal parents,
wife and son x 4

Clinical
Molecular
Geneticist

Proposed mode of
inheritance
Autosomal dominant

Autosomal dominant

Autosomal recessive

Autosomal recessive VS
sporadic

Autosomal recessive
Autosomal recessive WS
sporadic

Autosomal recessive




Prof. Duangrurdee Wattanasirichaigoon MD, Ph.D.

Dip.American Board (Medical Gentics)

Clinical Exome & Target Region Sequencing

Inherited Heart diseases
DMD (Duchenne muscular dystrophy)

Hereditary hearing loss

Inherited metabolic disorders

Epilepsy - Chanelopathy

Osteogenesis imperfect (brittle bone disease)



Medical Oncology Faculty in Ramathibodi Hospital
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Rationale for Clinical Trial in Cancer Drug Development

« Cancer is one of the most leading cause of death.
 No curative treatment for advanced stage cancer.

« Tradition chemotherapy reached the plateau efficacy
of treatment.

 Molecular alterations eqg. EGFR, HER2, BRAF, MET,
PI3CA, KRAS, cKIT mutations, ALK, ROS1, RET
translocations have been found in various types of

cancer and some of them are “Oncogenic Drive” of
cancer.



NSCLC Mutation Consortium

Incidence of Single Driver Mutations

AKT1

DOUBLE
MUTANTS 3%

NRAS\ g -
MEK1

MET AMP
HERZ%
PIK3CA /
BRAF 2%

NO MUTATION
DETECTED

Kris et al, 2011.



Clinicians & Scientists involving in
MGC Members the Medical genomic prolects.

Mwsgiusvtuaala > viitnwsziiusaaala
(Inspiration) (Motivation/Incentive)



“Pretest and posttest genetic counseling”

Medical Genetic Specialists

MERICAN BOARD OF SR :
Clinician & Patient

7 MEp1CcAL GENETICS




2013-2017
Executive Summary

The medical genomics research and development
center for prevention, monitoring, and treatment of
Thai population, focusing on human & Microbial
genome decoding and dinical interpretation of
those pathogenic mutations. To create innovations

NG JCEL.

in genomic medicine that affect the economy and

sucletv, both nationally and internationally.
Create a database and pipeline for genome
analysis and interpretation for dlinical use.

+  Team building experts in medical genomic
interpretation.

+ To aate and support laboratory services using
Medical Genomics Center, Ramathibodi Hospital
as a model.

+ Development of the NGS assays used in the
laboratory .

+ [Participation in the formulation of govemment
policies and push for a DMA test for the
prevention and treatment of diseases.

= (Collaboration with other agendes both within
and outside the country.

Dept. of Medicine
Dept. Obstetrics - Gynecology
Dept. of Surgery

Dept. of Pathology

' bept.'afiiédiam'cs

Ramathibodi Hospital

Dept DFGphtha|rr‘rD|Ug?

Dept. DFPS\_.aEhlatry

Int? rdisciplina ry ]qtegra l'lﬁn f

g

Achieving Innovations

Collzaboration among 24
Ramathibodi Faculty
members from 7
Departments and 8
staffs member from &
institution from outside,
Currently (2013) 2
publications in
International Peer

Reviewed Journals have

been published, 4
patents, winning the
first price Thailand
Maticnal Innovation
fwards, 2011, and
changing government
policies utilizing DMNA
testing to prevent drug-
induced 515-TEN.

Pipelines, also known
as workflows are a
method of
automating the
processes that used
to take place by
hand, carried out by
a bioinformatician
entering commands
at a computer
terminal one at a
time.

Center of human and pathogen genome
sequencing for prevention, diagnesis; and
treatment of familia cancers; inherited
diseases , and genetic & genomics of
infectious diseases

 The HIV drug resistance sequence database ||

from =10,000 infected patients.

i Case Control GWAS {Genome Wide Association

Study) database of > 4,000 individual persons.

Clinical Candidate Gene & Exome Sequencing
database comprising of 4 different parts of the
cuuntn_.r's population aiming = 10,000 Thai people.
The healthy individuals.
The group of genetic disorders.
The hereditary cancer patients.
The genetic diversity and genome-level
mutations in human host-pathogen affecting
preventive care and treatment.

Pipeline analysis and interpretation of genomic
data from various genetic, cancer, and
infectious diseases.

' Build up the panel of expert teams of medical
 genomics for prevention, diagnosis, care, and
- treatment.

Using the Medical Genomics Center-

. Ramathibodi hospital as a prototype to
. implement in the hospital nationwide. R&D
- for NGS assay kits

National list of
essential
medicines basad
on Thai genomic
background

Collaboration with institutions
from inside and outside the

Regulation for DNA
testing before
prescribing certain
medications

Universal health
coverage scheme
to cover the cost
of genomic testing
for prevention,
care, and
treatment.

Establishment of
the South East
Asian Phrmaco-
genomics research
network




In summary

1. Our capacity of Genomic Medicine is small for a country size of Thailand, we
need training and capacity building (Genetic counseling and Bioinformatics,
Sequencing capacity).

2. Our country is moderate in size with unique genetic diversity and Universal
Health Coverage.

3. Any technology that prove to be cost effective can be considered into UHC
package.

4. Pharmacogenetics study is unique that we have direct access to Thai FDA and
incorporated into the pharmacovigilance program.

5. Neonatal screening program is well developed and opened to new testing.



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64

