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Thailand at a glance

Indicators Thailand
Economic and fiscal space
GDP per capita (current USS) in 2016 5,910
GDP growth (annual %) in 2016 2.9
Revenue, excluding grants (% of GDP) 20.3
Tax revenue (% of GDP) 15.7
Demography
Population, total (millions) in 2016 68.8
Population growth (annual %) in 2016 0.3
Poverty headcount ratio, $1.90 a day 0
(2011 PPP) (% of population)
Urban population (% of total) 52

Source: World Development Indicators database (data are from the

.
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Thailand at a glance (cont’)

Indicators Thailand
Health expenditure (2015)
Current health expenditure per capita (current USS) 217
Current health expenditure (% of GDP) 2.9
Domestic general government health expenditure (% of CHE) 77
Domestic general government health expenditure (% ofGGE) 16.6
External health expenditure (% of CHE) 0.3
Out-of-pocket expenditure (% of CHE) 11.8
Health status and service coverage (2016)
Life expectancy at birth, total (years) 75
Fertility rate, total (births per woman) 1.5
Mortality rate, under-5 (per 1,000 live births) 12
Births attended by skilled health staff (% of total) 100
Prevalence of HIV, total (% of population ages 15-49) 1.1
UHC service coverage index 2015 75
Health workforce (2015)
Health workforce per 1,000 populations 2.76
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Three public health insurance schemes
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Civil Servant Medical Social Health Insurance Universal Coverage
Benefit Scheme (CSMBS) (SHI) Scheme (UCS)
Legislation | Royal Decree 1980 Social Security Act 1990 | National Health Security
Act 2002
Purchaser | Comptroller General’s Social Security Office, National Health Security
Department, Ministry of Office
Ministry of Finance Labour
Population | 4.4 million 10.6 million 48 million
coverage
Source of Tax-based, Tripartite contribution Tax-based,
finance non-contributory non-contributory
Budgeting | Open-ended budget Closed-ended budget Closed-ended budget
Payment OP: fee-for-service; IP: OP: capitation; IP: DRG | OP & PP: capitation;
methods DRG w/ multiple w/ global IP: DRG w/ global
cost bands budget budget; fee schedule for
specific high-cost
procedures
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1) Infrastructure development: facilities & workforce

1942 1972 1975 1978 1980 1990s 2000s
Primary Health Care Population per doctor and nurse
policy e
- Scaling up
District Health System i
~ | Mandatory rural services

(doctor, dentist, pharmacist,nurse) | = T reerer e

1965 1970 1975 1980 1985 1990 1995 2000 2005

Doctor Nurse

Establishment of Ministry of Public Health

/ District Health System \ * Full coverage of district hospitals
| by 1990s
= * Full coverage of health centres
by 2000s
Ty * Health workforce policies:
District Hospital Health center

30-150 beds 3-5 nurses & paramedics re.cnf'tm_ent’ training, .
cover 3,000-5,000 people / distribution, and rural retention

orep. ¢ B

Qver 30-50,000 people
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SJS/TEN
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"Acute hypersensitivity syndrome

characterized by skin and mucous
mucous

membrane >2 lesions

*"Widespread purpuric cutaneous

macules (atypical target)

*Epidermal attachment <10%

"Common in children than adult
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Doctor sued because of
blindness from

SJS/TEN causing life long
disability to her in 2009
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DISTRIBUTION OF DRUGS WITH s
SJS/TEN REPORT IN THAILAND

b CO-TRIMOXAZOLE
TETRACYCLIN 78%t(f6r§/o) 1,234 (24%)

113 (2%)
. \ CARBAMAZEPINE

NEVIRAPINE 703 (14%)
122 (2%)

IBUPROFEN \
156 (3%)

PHENO
BARBITAL
189 (4%)

NEVI
RAPINE 313

(6%)
AMOXYCILLIN
342 (7%)
PHYNYTOIN
451 (9%) ALLOPURINOL

664 (13%)
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PHARMACOGENOMICS OF
CARBAMAZEPINE
SJS/TEN/DRESS

SJS/TEN
HLA-B*15:02 (Science, 2004, NEJM 201 2)

- Risk factor in South east Asian populations (Most SCAR are
SJS/TEN)

In Taiwanese, Odds ratios 2540, 100% sensitivity, 98% specificity
- Confirmed in Thai populations (Tassaneeyakul, Epilepsia 2010)

DRESS
-HLA-A*31:01 (NEJM 2012, Human Molecular Genetics 2012)

- Risk factor in Japanese and Caucasian who developed DRESS(Not
SCAR)

13



Information for Healthcare Professionals: Dangerous or Even Fatal Skin Reactions -
Carbamazepine (marketed as Carbatrol, Equetro, Tegretol, and generics)

NSUINYIAINASNISHLWNE
DEPARTMENT OF MEDICAL SCIENCES

Update: The issues described in this communication have been
addressed in product labeling (see Drugs(tiileD»l'\1 ).

FDA ALERT [12/12/2007]: Dangerous or even fatal skin reactions (Stevens Johnson
syndrome and toxic epidermal necrolysis), that can be caused by carbamazepine therapy, are
significantly more common in patients with a particular human leukocyte antigen (HLA)
allele, HLA-B¥1502. This allele occurs almost exclusively in patients with ancestry across
broad areas of Asia, including South Asian Indians. Genetic tests for HLA-B*¥1502 are alread

available. Patients with ancestry from areas in which HLA-B*¥1502 is present should be
o 10-15% or more of péiieﬁ’_cs_méy f:arry the allele in parts of Cﬁihz{, THaiIand, gélaysia_, _
Indonesia, the Philippines, and Taiwan.
© South Asians, including Indians, appear to have intermediate prevalence of HLA-B*1502,
averaging 2 to 4%, but higher in some groups.

© HLA-B*1502 appears to be present at a low frequency, <1%, in Japan and Korea.

e Patients with ancestry in at-risk populations should be screened for the HLA-B*1502 allele prior to
starting carbamazepine. Patients who test positive for HLA-B*1502 should not be treated with
carbamazepine unless the expected benefit clearly outweighs the increased risk of SJS/TEN.

http://www.fda.gov/Drugs/DrugSafety/PostmarketdrugsafetyinformationforPatientsandProviders/
ucm124718.htm http://tinyurl.com/cc2zj



Frequencies of certain HLA-B alleles in

CBZ-induced SJS/TEN versusCBZ tolerant patients

DEPARTMENT OF MEDIC.

(Tassaneeyakul W., 2010)
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Ref: Association between HLA-B*1502 and Carbamazepine-induced severe cutaneous adverse drug reactions in a Thai population.

Epilepsia 2010, 51(5): 926-930




HLA-B*1502 FREQUENCIES
ACROSS POPULATIONS

China Beljing

Hong Kong

Indonesia
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Vietham Hanoi /
Japan Central

USA Europem

Shijiazhuang . | W Taiwan Thailand i ) A 5
Chinese ava Western inh pop merican pop
HLA Tianjian Han . - (n=212) (n=142) - (n=371)"" e
113 (n=569) (n=236) (n=170) (n=1245)
Allele (n=618)
H B = B = 0 =
AF (%) - AF (%) GF (%) AF (%) AF (%) AF (%) AF (%) AF (%)
B*15:02 2.4 10.2 22.9 6 8.5 13.5 0.1 0
B*35:05 0.1 1 16.5 0.2 0.4 4.1 0 0
B*56:01 6 7.3 114 10.1 .7 6.5 0.4 0.9
Total 8.35 16.70 43.39 15.66 15.89 22.47 \ 0.50 0.90 /
www.alle Ss.ne




The NEW ENGLAND JOURNAL of MEDICINE
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ORIGINAL ARTICLE

Carbamazepine-Induced Toxic Effects
and HLA-B*1502 Screening in Taiwan

Pei Chen, Ph.D., Juei-Jueng Lin, M.D., Chin-Song Lu, M.D.,
Cheung-Ter Ong, M.D., Peiyuan F. Hsieh, M.D., Chih-Chao Yang, M.D.,
Chih-Ta Tai, M.D., Shey-Lin Wu, M.D., Cheng-Hsien Lu, M.D., Yung-Chu Hsu, M.D.,
Hsiang-Yu Yu, M.D., Long-Sun Ro, M.D., Chung-Ta Lu, M.D., Chun-Che Chu, M.D.,
Jing-Jane Tsai, M.D., Yu-Hsiang Su, M.D., Sheng-Hsing Lan, M.D.,
Sheng-Feng Sung, M.D., Shu-Yi Lin, M.S., Hui-Ping Chuang, B.S.,
Li-Chen Huang, B.S,, Ying-Ju Chen, M.S,, Pei-Joung Tsai, M.S,,
Hung-Ting Liao, M.S., Yu-Hsuan Lin, M.S., Chien-Hsiun Chen, Ph.D.,
Wen-Hung Chung, M.D., Ph.D., Shuen-lu Hung, Ph.D., Jer-Yuarn Wu, Ph.D.,
Chi-Feng Chang, Ph.D., Luke Chen, Ph.D., Yuan-Tsong Chen, M.D., Ph.D.,
and Chen-Yang Shen, Ph.D., for the Taiwan SJS Consortium®*

2011, Single arm trial demonstrated SJS/TEN from CBZ can be
prevented

ey Fr £N’”\N°7\ I T T T T o T T, B e | - rr v



DISTRIBUTION OF TOP DRUGS &
WITH SJS/TEN IN THAILAND

Others CO-TRIMOXAZOLE

TETRACYCLIN = 5g3 (16%) 1,234 (24%)
113 (2%)
CARBAMAZEPINE
NEVIRAPINE \ 703 (14%)
122 (2%)
IBUPROFEN \
156 (3%)

PHENO
BARBITAL
189 (4%)

NEVI
RAPINE 313
(6%)

AMOXYCILLIN
342 (7%)

PHYNYTOIN
451 (9%) ALLOPURINOL
664 (13%)
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PREVENTABLE BY

PREVENTATIVE TEST OF

HLA-B*15:02

—--50%

- overdiagnhosis

-u-CBZ-SJS/TENS
cases in Thai

FDA
Pharmacovigila
nce database

In Taiwan, the genotyping
services had been provided
since 2011

In Singapore, April 2013,
HLA-B genotyping is
routinely recommended
before CBZ initiation

Both countries report
almost no cases of SJS/TEN
from CBZ after the program



COMMON QUESTIONS WHEN WE
TRIED TO ESTABLISH THE
SERVICES

Practitioner/Clinical and Pharmacological Experts
Is this testing available in our country?

If it is available, turn around time is timely
enough?

|s it cost effectiveness, cost saving or cost ?
Policy maker

Budget impact

Political consequent (Law suit, defame)




HLA-B*15:02 allele : &1 Carbamazepine

@ - 6 G- 6 Hiisus

.—_—-—------——— d 817-bp

374-bp

71-bp

@ @ & 6 & Nog Sontror

-l -— 817-bp
= ame = 360-5p
HLA-B*57:01 allele : 1 Abacavir
(PIP] (P) o N oty
-
e L T L R 817-bp
ws am o 374-bp

Multiplex allele specific PCR for
HLA-B*15:02 allele

Total

sy - EXEHED
(Bead array HO) Sensitivity = 100%
Specificity = 100%
PPV = 100%
NPV = 100 %

Multiplex allele specific PCR for
HLA-B*58:01 allele

Total
RN 100 | 0 | 100
(Bead array HB) Sensitivity = 100%
 ENEENRE
PPV = 97.1%
o ECIRENER] -

* HLA-B*58:15 allele = 0.06%, HLA-B*58:18 aliele = 0.12%

Multiplex allele specific PCR for
HLA-B*57:01 allele

Total

O [0 | 7
" NI
 EEIAEAEEY

Sensitivity = 100%
Specificity = 100%
PPV = 100%
NPV = 100 %
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(Buccal cells by cytology brush)

AI9819AUI  Multiplex allele
DNA specific PCR

DNA
extraction
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National
nnovation Awards

1000 Baht per service cost (30-33 USD)
Including DNA extraction and genotyping

without false positive in Thais



FULL-LENGTH ORIGINAL RESEARCH

Epilepaia, S4(916285-1638, 2013
otz 10111 Wept 12328

Economic evaluation of HLA-B*15:02 screening for
carbamazepine-induced severe adverse drug reactions in
Thailand

*Waranya Rattanavipapong, *Tanunya Koopitakkajorn, *tNaiyana Praditsitthikorn,
}{Surakameth Mahasirimongkol, and *Yot Teerawattananon

*Health Intervention and Technology Assessment Program (HITAP), Nenthaburi, Thailand; *Bureau of AIDS TB and ST,
Department of Disease Control, Ministry of Public Health, Nonthaburi, Thailand; and $ The National Institute of Health, Department
of Medical Sdences, Ministry of Public Health, Noathaburi, Thailand

SuMMARY

Purpose: There is strong evid of an

and health-related quality of life (HRQol) data were
obtained from interviews that were conducted with 33
i some of whom had experienced severe drug

between the presence of the human leukocyte antigen

reactions.

(HLA)-B*15:02 and two severe adverse drug reacti
S Joh ynd (SJS) and toxic epidermal
necrolysis (TEN)==in patients taking carbamazepine
(CBZ), a tr for pati with epil

Key Findi The incr I cost-effecti ratio
(ICER) of adopting a universal HLA-B*15:02 screening
policy was estimated at 222,000 Thai baht, THB/quality-

and neuropathic pain. As a result, there are calls for all
patients that are due to undergo CBZ therapy to be
screened for this g i riker before ing
their therapy. This study aims to determine the value for
money of HLA-B*15:02 screening compared to the follow-
ing: (1) administering CBZ therapy without conducting
patient screening, and (2) not prescribing CBZ but alter-
native drugs that are less likely to result in severe reace
tions, but that come at a higher cost.
Method: An economic evaluation was carried out by using
a decision tree and Markov models to examine the cost-
utility of providing HLA-B*15:02 screening for all patients
with cither newly diag) d epilepsy or pathi i
in the Thai setting. All transitional probabilities were
derived from the national and international literature.
The majority of the data on direct medical care costs were
i d from 10 Y, provincial, and regional

dj d life year (QALY) gained for epilepsy patients
and 130,000 THB/QALY gained for patients with neuro-
pathic pain. Furthermore, we found that 343 patients
need to be tested for HLA-B*15:02 allele to prevent one
case of S)S/ITEN.
Significance: Universal HLA-B*15:02 screening repre-
sents good value for the money in terms of preventing

SJSITEN in CBZ-treated pats with p
pain at the Thai ceiling ratio of 120,000 THB/QALY
gained. Hi , the pr e of CBZ-induced SJS/
TEN in the Thai population and the positive predictive

value (PPY) are major factors that influence the cost-

effectiveness of HLA-B*15:02 screening. Therefore, an

active surveillance system to make a more accurate
of the p CBZ-induced SJS/TEN in

the Thai population would enhance the generalizability

of the results.

KEY WORDS: Cost-utility analysis, HLA-B*15:02, Ste-

hospitals throughout Thailand. Direct dical cost

syndrome, Toxic epidermal necrolysis.

According 1o national and global pharmacovigilance sys-
1ems, the most common adverse drug reactions (ADRs) are
cutaneous. The most severe life-threatening forms of cuta-
neous ADRS are Stevens-Johnson syndrome (SJS) and toxic

Accepeed Jene 18, 2013; Early View publicaticn Jely 29, 2013,

Address comespondence 10 Nalyana Praditsinbdom, Depanmest of
Health, Health Intervention and Technology Assessment Program (HI-
TAF), Missary of Public Heal®, &h Floor, 68 Building, Tiwanos Road,
Muassg, Noathabarl 11000, Thailand. E-sail: nalyssa péhicsp.ne

Wiley Pestodicals, Inc.
© 2013 Intematsonal Leagoe Agalest Epdepsy

epidermal necrolysis (TEN), two related acquired bullous
disorders of the skin that, in the majonity of cases, are caused
by reactions 1o certain drugs, such & sulfonamide-antibiot-
acs. antiepileptic agents—especially carbamazepine (CBZ),
allopurinol, and oxicam-type nonsterosdal antiinflammatory
drugs (NSAIDs) (Harr & French, 2010). Incadence rates for
SIS/TEN vary according to ethnicity, and the highest rates
are seen among Han Chinese, Malays, and Thais (Limet al.,
2008).

CBZ is the primary tre: choice for g with

epilepsy and neuropathic pain according to current Thai

1628
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In 2013

Economic evaluation of HLA-B*15:02 screening or
CBZ-induced SCAR in Thailand

Waranya Rattanavipapong

(Health Intervention Technology Assessment
Program, HITAP

* SJS/TEN survivor grading
their QOL worse than death

* AT QALY 120,000 Baht (4,000 USD)
Testing for Neuropathic pain is cost effective
Testing for Epilepsy is borderline cost effective



PILOT FREE TESTING FOR ALL CBZ
PRESCRIBED IN BANGKOK

3/10/2013



53 HOSPITALS |

Medical Genetics Section, MLSC., DMSc., MoPH., Thailand
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HLA-B*15:02 tests results from 4
laboratories

M Positive 793

B Negative

193 carriers from 1235
tested

136
103
80
32 32
=]

Siriraj Rama Chula DMSc



DRUG ALERT CARDS

Causality assessment
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THE INCIDENCE OF SJS/TEN Brainstormi Sl
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SJS/TEN is declining in Thailand
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Clinical Practice Guidelines for Epilepsy

—UPDATE DURING 2016-201¢

1. Clinical Practice Guideline (CPG) 2015 (published November 2016) for Epilepsy includes HLA- NNl
B*15:02 information in the guideline

2. From 2016-, Pharmacist team in two tertiary care hospitals (600-800 beds) in Bangkok and
Phitsanuloke provinces routinely genotype HLA-B*15:02 for all patients requiring
Carbamazepine regardless of the insurance schemes by DMSc support

3. Based on these evidences, national program for providing HLA-B*15:02 genotyping tests to
prevent SJS/TEN from Carbamazepine is approved by National Health Security Office (NHSO
provided the universal health coverage insurance scheme covering 60% of Thai populations)---
In process for 15t October 2018 launched

4.  Genotyping service will be provided at 12 DMSc regional centers and the university hospitals

5. Hopefully, Genetically mediated Carbamazepine induced SJS/TEN will be eradicated in
Thailand similar to Singapore and Taiwan



INTEGRATING HPVC

DATABASE/GENETIC TESTING

Individual genotype data submitted and
tested by medical
technologists/scientists from
laboratories in DMSc/other laboratory

Individuals level data with

SJS/TEN as diagnosis
(never reported to HPVC)

CC-SCAR database
with API for PHR

Individual patient level data
submitted and verified by
Pharmacists from all hospitals in

Thailand




CC-SCAR DATABASE USE
CASE

Patients registration Online Checked with With SCAR status
at hospitals/clinics CC-SCAR status positive

Lock of prescription Alerts at Activate CDS at the
for the at risk Doctor/Pharmacists hospital information
drug(s) user interface system




CC-SCAR DATABASE
20l badNdEy and0aa 5020

sharing standard : :
Personal health record HIS mtegratlon

Consent process (online)

API to
HPVC pharmacists
HPVC
network (TPGN) SMART ID
API to
genetic API open to all
data hospitals in
API to cDS Integration with Thailand
development for SMART ID
other o - .
sources ther hospitals

CC-SCAR database
Established

Pilot at hospitals MOPH-wide implementation
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UAAMINITUNS INFLaUn 4.0 1 GENOMICS
THAILAND

WinrauwnuUHURNS ysaunsdlulindUssmelneg (w.e. 2563-2567)
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Clinical Practice Guideline of
TB Treatment in Adult 2018

3.1 sunnensnudrulsanuonrtvTudirng
3.1 Dosage of first line anti-tuberculosis in adult

A1597 3.1 U ulsanulinils

T o -
UIUNNBDULIH

n133nEI (NN.)

TUIRTDIE

H (sun)**

(4-8 un./nn./ )

R (un.)
(8-12 un./nn./ )

Z (sn)
(20-30 uin./nn./3u)

E (un.)
(15-20 un./nn./3u)

S (%))

35*-49 300 450 1.000 800

50-69 300 600 1.500 1.000 15 §N/NN/U
(laitfiu 1 nSusiatu)

> 707 300 600 2.000 1.200

* Tunsdivmin < 35 w38 > 70 Alansu A wuIUIRs A NLIINT

** Isoniazid §13NsaUSUAIIMINA? wazliazey Acetylator #1281 (NAT2 genotype) 164

**|soniazid can be adjusted based on weight and acetylator genotype (NATZ2 genotype)

NSUINYIAINASNISHLWNE
DEPARTMENT OF MEDICAL SCIENCES

LUINIINTITIRBUALNTAUATAWN
WUrednulsaludsemelneg

Clinical Practice Guideline (CPG)
of Tuberculosis Treatment in Adult

. 2018
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Meeting with Francis Collins, Director of US-NIH
June, 17, 2016

Advisory board established with NHGRI
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~ Alec Wilson Joé‘n Bailey-Wilson “ William Gahl Teri Manolio



Prince Mahidol Award
#2017 went to Human

Genome Project
Dr. Eric Green, NHGRI

* Already here and implemented
* Targeted therapy in cancer
* Pharmacogenomics
e Rapid diagnosis of rare disease
* Newborn Intensive Care Unit
* Genomics of pregnancy
* Nexttocomein5to 10 years
* Integrating Big Data,
* Environment

* Lifestyles (Heartrate, physical I ‘n-d
activities etc)

* Genes

* Clinical Genomics Information
System

¢
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iSCAN microarray genotyping
(DMSC/Rama)

NGS, Nextseq

Data Center (BIOTEC)

® Genetic Counsellor training program
. oge 1
(Universities) SR/A AL

‘wmsam,,%
;! )
’

01010 | “
01010 T
ahng Y
NSTDRA

®* Whole genome sequencing of 1,200 cancer

® GWAS of NCDs, PGx, other diseases 15,000
individuals

* Allele frequencies and catalogues of mutations

® Pharmacogenomics variations and mutations

® Exome sequencing 1K

:
(/] S @ ° Guidelines for
pharmaocogenomics and genetic
tests
® Clinical Decision Support System

® Laws and regulations

Application

® Sequence data analysis and annotation
® Genetic data analysis

® Sequencing of M.tuberculosis

® Pharmacogenomics testing program

® HBOC and Lynch syndrome testing program

Regulation

® GINA Thai version and others related grant

National Institutes
of Health
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aR Premature Mortality
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Precision medicine usnamuriiieny
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* 308AY nla UANNINEIIANAAALADARNAIALLAATIN AL 19DV AUTETN (Atrial Fibrillation)

=

* lsnvnanaananasnaliitiamNgoidelgun1nz49ne 669,159 1 uaznaliffinaldanelu
ADUNLNUNAGIDN 3,165 AuLnsiall

* lunguaiguinndn ve 1 uuzidlinsIATNAs o 1IN LNBARNSAY Atrial Fibrillation
o 1 o o 1 dl v 1 =
* faliiAuuztihlungunensiiosndi ve 1l

* Precision medicine approach in AF detection

Mobile Personalized

medicine

monitoring
device




M98 o Precision public

* 3 Feb 2019, Trump announced
e 48 counties from 3,242 are targeted
* For on-going HIV transmission

L I 3
oo’ oy ® %.o
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health for Ending HIV

The 48 counties, plus Washington, D.C. and San Juan, Puerto Rico, are listed below.

STATES, COUNTIES, AND TERRITORIES

Arizona
Maricopa County

California

Alameda County

Los Angeles County
Orange County
Riverside County
Sacramento County
San Bernardino County
San Diego County

San Francisco County

Florida

Broward County
Duval County
Hillsborough County
Miami-Dade County
Orange County
Palm Beach County
Pinellas County

Georgia

Cobb County
DeKalb County
Fulton County
Gwinnett County

Illinois
Cook County

Indiana
Marion County

Louisiana
East Baton Rouge Parish
Orleans Parish

Maryland

Baltimore City
Montgomery County
Prince George’s County

Massachusetts
Suffolk County

Michigan
Wayne County

Nevada
Clark County

New Jersey
Essex County
Hudson County

New York

Bronx County
Kings County
New York County
Queens County

North Carolina
Mecklenburg County
Ohio

Cuyahoga County
Franklin County
Hamilton County

Pennsylvania
Philadelphia County

Tennessee
Shelby County

Texas

Bexar County
Dallas County
Harris County
Tarrant County
Travis County

Washington
King County
Washington, DC

Puerto Rico
San Juan Municipio

https://www.hhs.gov/sites/default/files/ending-the-
hiv-epidemic-fact-sheet.pdf




| Ending
| the

GOAL:

Our goal is ambitious and the Eathway is clear -
employ strategic practices in the places focused on the right people to:

Diagnose all people with HIV as early as possible after infection.

Treat the infection rapidly and effectively to achieve sustained
viral suppression.

Respond rapidly to detect and respond to growing HIV
clusters and prevent new HIV infections.

HIV HealthForce will establish local teams committed
to the success of the Initiative in each jurisdiction.




The next 5 years

e Sequencing of 50000 individuals
* Sequencing infrastructure and data analysis
e Targeting on diseases with high mortality
* Downstream policy implications and improving health of Thais

e Clinical services for NGS
 CDCtier 1, HBOC, Lynch Syndrome, FH

* Rare diseases sequencing (Panel sequencing, Exome, WGS)
* Infectious diseases (TB, etc)

* Research roadmap and townhall meetings (2019)
* Infectious disease, cancer, rare diseases, pharmacogenomics, MCH

e Bioresource center (DMSc)



