Harnessing big data and analytics
for precision medicine
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CURE_ITEM_NO4 Cure item number 4
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FUNC_DATE Date of visit
TREAT_END_DATE End date of chronic
ID_BIRTHDAY Data of birth
ID Personal identificati
CARD_SEQ_NO Insurance card scqn]
GAVE _KIND Payment type
PART _NO Copayment number
ACODE_ICD9_1 Dingnosts 1
ACODE_ICD9 2 Diagnosis 2
ACODE_ICD9_3 Diagnosis 3
ICD_OP_CODE Procedure code
DRUG_DAY Number of days for
MED_TYPE Type of medication
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TREAT _AMT Treatment fee
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S_BED_DAY Number of days in chron
PRSN_ID Physician identification n
DRG_CODE DRG number
EXT_CODE_! External injury code 1
EXT_CODE 2 External injury code 2
TRAN_QODE Disposition
ICDOCM_CODE Principal diagnosis
ICDACM_CODE_1 Secondary diagnosis |
ICDOCM_CODE_2 Secondary diagnosis 2
ICDOCM_CODE_3 Secondary diagnosis 3
ICDOCM_CODE _4 Secondary diagnosis 4
ICD_OP_CODE Principal procedure code
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BLOD AMT Blood fee
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Data Mapping Models

Plain film

DEXA

CT

MRI

UGI

LGl

IVP
Mammography

* Health Checkup

* Emergency

e Out-patient Clinic
* Admission

* Medicine

 Lab test
e Claim Data
* Procedure
* Treatment
* Diagnosis
* Radiology Test
* Social Determinants

*

* Gender

* Age

* [Income

e Education

* Work
* Aboriginal status
* Race

* GLU-glucose

* GOT(AST)

e GPT(ALT)

* Uric Acid

 BUN(Blood Urea
Nitrogen)

* CRE(Creatinine)
e CHOL(T)

* TG(Triglyceride)
 HDL-C

 LDL-C

 HbA1C
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Determinants of Health

20-25% 47-50% 17-20% 5-15%
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The Power of Healthcare Data

What Makes The Body as a Source
Us Healthy of glg Data

Today data storage is essential for healthcare providers to see a patient's complete story of care, make the
most informed decisions. and enhance treatment and outcomes.
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The human genome
mqulfal lppmxlmmly

GENETICS 20%

Mdlhotengl

ENVIRONMENT 20%
HEALTHY BEHAVIORS

5 0 7 3DCTSCAN1GB
-
’T x 0.5MB
‘ is generated
Itis estimated that by There are currently

2015, the average hospital
will generate

665TB

PACS (picture archiving and communication

systems) applications were
cited as the
number-one
reason for
healthcare data
growth, at 63

percent,
followed by files held in the electronic
health record (54 percent) and scanned
documents such as proof of Insurance
(51 percent) *

telehealth providers in the U.S."

ey

Common uses of health care analytics:
More accurate diagnoses, streamiining
the cost of care, revenue reimbursement,
outcomes and business analysis to

manage populations®

36.6M

Total admissions in U.S. registered
hospitals, mwdlngmhmrbm
Association

The Medicare and Medicaid Electronic
Health Record Incentive Program now
includes a measure for recording imaging
results via certified EHR technology. ©

Source: Bipartisan Policy Center, ﬁ
F” asin Fat: How Obesity Threatens America’ s Future éo'"*mﬁm/ éO%
(TFAH/RWJF, Aug. 2013) il

annually *
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Data

for Systematic
Improvement 5|

BEEREH

National Quality Forum
Data Initiative

HHEH R E

The NQF Data Initiative
> For more information, go to
www.qualityforum.org/data/

MNATIONAL QUALITY FORUM




Precision Medicine



CURRENT IN PRECISION MEDICINE

ONCOLOGY PHARMACOGENOMICS PERSONALIZED DATA

New understanding of « Give the right drug at the right dose

oncogenic mechanisms to the right patient . Large-scale biologic
influences: « ldentify persons with rare loss-of- databases (eg. Human
« Risk assessment function mutations that protect genome sequence)

against common diseases may point « Proteomics
to attractive drug targets for broad
patient populations

« Diagnostic categories

« Therapeutic strategies « Metabolomics

. . « Genomics
« Observations of mobile health _
Soungz A:’New Initiative on Precision technologies may improve strategies « Diverse cellular assays
Medicine,” N Engl J Med (2015) i i . .
“Precision medicine is coming, but for preventing and managing chronic « Mobile health technology

not anytime soon.” Harvard Health diseases.
Blog (2015)



Precision Medicine Scope

[ ]
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~ Dynamic

Indicators Critical Period,
|

A
Reversible :

Intervention

Procedure B

risk factors Phenotype Procedure A

\.

Procedure C

T T1 T T TTTiT 10

Precision Precision Optimal Health Index
Prevention Diagnosis Procedure Monitoring
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Flagship Project:



Flagship Program of Precision Medicine for
AsiaPacific Biomedical Silicon Valley

MoST ] ]
Genetic Information System
for Digital Healthcare in

Taiwan

Three-Generation Birth Cohort

Molecular Diagnosis and Registry
System for Rare Genetic Disorders MoHW

W RESE
h\:\ 44’0

$ Universities

TONA
XTIONAZ 4
Sy un‘a‘“

Medical centers
Taiwan Genomic Industry Alliance

¢ New Companies:

Technology Investment
Products and Services

and Management
Wil
i

Industries

[



Population Genomics Links Research with Clinical at Scale
Fully Reap the Benefits of Big Data in the Context of Clinical Care

Accelerating the translation of new insights into clinical practice

Improve individual patient care with cohortdevel knowledge Improve translational research by enriching cohort information
— q Normalize
dentify Perform Aggregate cohort clinical
, molecular molecular
variants asea & molecular
y data
data
Integrate w Generate Improve w :
clinical clinical population bitlac:ﬁ;:;grs
data Clinical Care feport knowledge Clinical Research

\ Interpret / \ /
variant Validate

?r:i]nigg: Enabling a Learning Health
P Ecosystem

llumina

16



Flagship Project:
Learning Health System



The Learning Health System

Health systems--at any level of scale--become learning systems when they can,
continuously and routinely, study and improve themselves

THE LEARNING HEALTH SYSTEMSER E5

©» The NEW ENGLAND
=7/ JOURNAL of MEDICINE

4.
ROUNDTASLE ON VALUE & SCIENCE-DRIVEN HEALTH CARE

DIGITAL INFRASTRUCTURE FOR

Perspective: Jan 3, 2013
“Code Red and Blue — Safely Limiting Health
Care’s GDP Footprint”

Arnold Milstein, M.D., M.P.H.

...U.S. health care needs to adopt new work
methods, outlined in the Institute of Medicine’s vision
for a learning health system...

BEST CARE AT LOWER COST

I Do s oy LTerg
HaealEk C e 5 Aoewr o




Opinion

INNOVATIONS IN HEALTH CARE DELIVERY

Convergence of Implementation Science,
Precision Medicine, and the Learning
Health Care System
A New Model for Biomedical Research

Key Areas of Synergy

Evolution of evidence base for precision medicine
and implementation science

Recognition of underuse and overuse of interventions

Management of abundance of data ’p Optimal use of genomics and
@'?@ beh.avioral tha to drjve clinical and
V4 oe 6\0 % patler'lt decision making '
Optimal integration of effective /g /Q /O On_gomg %evelopment gfigenoinics
diagnosis, prevention, and treatment /S'é, ¢(\ ¢ evi ence‘ -y an s
Understanding of multilevel context 5 > Personalized and population impact
Theories and strategies to drive = S’
health care improvement _'i,-' (%] Improved health,
o health care,
2 and health systems Key Areas of Synergy
Refresh cycle of evidence base
Determination of degree of
achievable personalization of care
Key Areas of Synergy .\\X
Support for implgmentation \—\EP‘\' ®
of effective practices LEARNING S‘?'“\ Use of ongoing data to drive health
Contextually sensitive CARE S system improvement
HNEIOVETEE O Prictices Focus on iterative and ongoing learning

All stakeholders participate

1942 JAMA May10,2016 Volume 315, Number 18 jama.com

Copyright 2016 American Medical Association. All rights reserved.



The LHS Links Discovery to Better Health

Interpret Results

Analyze Data Tailored
“>»_  Messages

D2K: K2P:

Data to Knowledge to
Knowledge Performance

Health Problem
of Interest

Assemble Data

Formation
of Learning
Community

P2D:

Performance
to Data

Record Actions



What is Learning Health System

Technology and policy for making
knowledge persistent and sharable

Interpret Results

o Mechanisms

o Deliver for tailoring

Technology for Analyze . messages to
aggregating and Data Tailored decision
analyzing data A Problem of Message makers
Interest e
o Take Action to
Assemble Change Practice
. . Data .
Policies governing o Mechanisms for
access to data capturing
Collect Data changed practice
Mechanisms for Decide to Study

communities of
interest to form




LHS meets Precision Health Management

H BRI RETRYI =X=aiE i

Health Promotion Early Diagnosis Disability Limitation
Heath Protection Prompt Treatment Rehabilitation

Personalized

Health Medicine
Risk

Appraisal _ Monitoring)
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Flagship Project:
Genetic Risk Score



Types of Genetic Tests

Germline DNA (from blood/saliva) Somatic DNA (from tissue/tumor)
v" Inherited risk of disease v Mutations that cause cancer to
v' Rarely changes during life progress/resist treatment

v DONE JUST ONCE IN LIFETIME v Tumors adapt/change to
environment/treatment
Pyramid Model of Precision Cancer Care ¥ Tumor samples anaIy_ZGd before/after
- treatment and from different areas

fy | are;sace (primary site vs. metastatic site)

Genomic & Somatic
DNA

3 EARLY-STAGE
DISEASE

Genomic DNA . | | SR e -d ‘ R m
ety |



2018 2019 2020 2025

UTUC/Heart Disease Panel

Pharmacogenomics (PGx) )
Flagship-
Disease Risk prediction (Cancer) | supported
> networks

Upper Tract Urothelial Carcinoma

Disease Risk Prediction (Non-Cancer) )

W&C @ D: SLE, T2DM, DN; Parkinson’s Disease




Unusual Clinical Incidences of UTUC In Talwan

M:F ratio 3:1
Renal pelvis / ureter / bladder 3:1:51
Upper tract / all urothelial tumor 5-10 %
Renal pelvis / all kidney 10 %
incidence (10°) 1-2
® g /on\lEfj\ﬁx P A BRI
B R H B R R
@ 4 XK. '-—-1?" ,,_i‘aé\:
® 7&_;&4@7;; St 2 BT R
B R RS

1:1.2
1.5:1:54
31.4 %
42.6 %
3-4

Eur Urol 2004,;46:147
General urology 2004;325
Cancer 1999;85:1342



Taiwan UTUC Biobank —
Cancer Perdition and Prevention

ﬁ/a%”%ﬁi

Partnershi P L) y 2015, 3, 26
BES J}i.o/ * ﬁfj\ﬁ\f 2015MOHW project
%x O B 2016 Tainan, Taipei Conference Meeting
PEECC hEE o
F | ﬁ 2016-2017 NHRI Mini-Project
?3 { / ,
o 22
= SES / f/

r%-%{: ) /’/ ]

2005-2009 Bladder Cancer Mortality
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WGS meets UTUC

UC/Unmet Clinical needs:

Risk Stratification by Using “Objective”
Parameters
(Qualitative, not Quantitative)

Non-invasive Tools for Screening and
Follow-up
(Policy/Strategy and Methods)

Personalized Tx — Immuno-Oncology /

ChemoTx

Risk Prediction Tools

ZE 77 7E H|chemo, PDL1 inhibitor, or combination

therapy response rate Hygenetic nomogram.

o B AERGAHARIIWGS > i Hpoor chemo

response predictor ->
&1 B chemotherapy
o B AEREAHSAIWGS > #iHpoor PDL1

inhibitor response predictor ->

&4 B PDL1 inhibitor
B ZE B combined chemotherapy

% BB T3 EA prediction nomogram




20134EUTUCKEE TR/ )
B 0.12-0.71
[1072-1.14
[ 11.15-1.64
P 1.65-2.47

I 2.48 - 4.91
\ Null



KDMG6A, KMT2C, TP53 : Affected in TW UTUC only

%k
KCMH (N=10) TVGH (N=4) Japan (N=8) f;‘_’;;)

q 7

FGFR3
KDMG6A
ARID1A
HRAS
KMT2D
PIK3CA
KMT2C
TP53
ARSE
COL2A1
EP300
KMT2B
PIK3R1
SMARCA4

TSC1 | ]

* Two more samples with same affected gene are shown in this table

NINININININDNINIWW &S U




Somatic mutation load #/Mb

30

20

10

TW UTUC have more frequently nheoantigen formation

TW

Japan

Frequently*

19.61
18.03
16.
723
A 5.77
3.26
I I 257 244 232 4g, 292 741 235 ”
B B B = 078 0.87 N moom "™ 104 073 07 o,
| DN BN BN BN BN BN BN N M ®m ®m E m m -
O D> N O A H© H AN D © & ©» &> U I R R T
RO S AR R\ R G R SR &S N & ,\9«,\50 § R /\’,\ﬂo &
REGIRCRaR S N N . R A R

* Cutoff adopt from Science 2015: Vol. 348, Issue 6230, pp. 69-74

31

Regularly*



Mutation percentage-mutational signatures

m Age (S1) m APOBEC (52/513) m BRCA1/BRCA2 (S3) = All cancer types (S5)
m Liver cancer (S12/S16) m Aristolochic acid (S22) m Others

1.2 Taiwan UTUC Japan UTUC

1
0.8 I I
0.6
0.4
02 I
°> S
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TRDN (Taiwan Rare Disease Network) Partnership

Genome Sequencing - R/D & Services

NHRI: support the network through the Flagship Program .

. . . \ J ) . (30x): /week
Taiwan Foundation for Rare Disorders (TFRD; & B =R A S D) T Reforance | fxome (300c: 10b/mesk
— + Transcriptome (500M reads): 500/week
— + Other applications
Taiwan Human Genetics SOCiety (THGS, EP%%A@?{E%‘;&@) B . Populationgznomics
* Rare genetic diseases
+ Cancer genome sequencing
. . . e e —
International collaboration - Contribution by Professor LJ Huang (Baylor) Sorvices  com o
ervices capacity, contract out

lllumina NovaSeq 6000

®Seven clinical sites

1 Baylor College of Medicine and
Texas Children's Hospital

COMMENTARY
2 Duke Medicine with Columbia

The Undiagnosed Diseases Network: Lniversity Marlical Contor
Accelerating Discovery about Health and Disease 3 Harvard Teaching Hospitals

(BCH, BWH, MGH)
Rachel B. Ramoni,'-2* John J. Mulvihill,® David R. Adams,* Patrick Allard,*> Euan A. Ashley,® . .
Jonathan A. Bernstein,” William A. Gahl,? Rizwan Hamid,® Joseph Loscalzo,” Alexa T. McCray,' 4 National Institutes of Health
Vandana Shashi,!© Cynthia J. Tifft,> Undiagnosed Diseases Network, and Anastasia L. Wise? 5 Stanford Medicine

6 UCLA School of Medicine
7 Vanderbilt University Medical Center

AJHG (2017) 100: 185-192

Figure 1. The Undiagnosed Diseases Network

The Undiagnosed Diseases Network (UDN) includes seven clinical sites, two DNA sequencing cores, a metabolomics core, a model-or-
ganism screening center, a central biorepository, and a coordinating center. Technologically, the sites are linked via the UDN Gateway,
through which participants also apply. Abbreviations are as follows: BCH, Boston Children’s Hospital; BWH, Brigham and Women'’s Hos-

Online “cloud"” portal for
patients to apply and clinicians/
researchers to collaborate

Six additional research sites

(®Central Biorepository
8 Vanderbilt University Medical Center

®
Harvard Medical School
(®DNA Sequencing Cors
10 Baylor College of Medicine
HudsonAlpha Institute for Biotechnology
» with lllumina
(®Metabolomics Core Facility
12a Pacific Northwest National Laboratories
i with Oregon Health & Science University

13a Baylor College of Medicine
b with University of Oregon

pital; and MGH, Massachusetts General Hospital. (Figure modified from the UDN website, maintained by the coordinating center.)

(®Model Organisms Screening Center
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(Talwan Rare Disease Network)
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Patient Next-Gen Bioinformatic Interpretation Clinical Social
Recruitment Sequencing Analysis P Management Support

STk 276fEUN R K EERY 73

il
Bm 2 B

7 7R 194E =Xk P #% L

A ZE

> l\\l=ln\

S

70.3%)

0 4=4 (

) £\ e
- —1

:VE;-‘W_ )

3
G
a))

Sample | Nucleotide . X Varian X Gene Discove Clinical Systems
Collecrlj:ion Extracttion sequencing | Alignment Callingt Annotation &Interpretati;\t: Reporting Int:/egration
Sample NGS Analysis
No Case Recruitment SChEd.UIEd received completed finished Project PI
(family) (family) (family) (family)
. Fx#H
1 | Immunodeficiency 4 4 4 4 (4/4) 15 2 dp] S 4T 5
: B35 5 E s
2 | Epilepsy 189 189 188 91 (71/91) 2 B
3 | Spinocerebellar ataxia 13 13 13 13 (8/13) | REXHEZEZE
4 | Hearing impairment 41 41 11 R2IRE BEZH
5 | Rett syndrome 26 26 26 26 (17/26) |#:2 % T 453K
General undiagnosed AR A3 BA
6 disease 226 226 224 142 (94/142) ke
Total 499 499 496 276 (194/276)

T

$¥
BT .

/2.:\ A Taiwan Brain Bank Association

34



Time trend and spatial pattern
of important health risks

20-25% 47-50% 17-20% 5-15%
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Health Risk —

« Emotional Disturbance

Parental characteristics

{1lousehold Incame}

~ pe0.03)

Gid
= pe0.00T)

(Chiang P11 ecal., 2013}

(p=0.03)

(2, p001)

» Emotional disturbance increases the risk of obesity among
Taiwanese schoolchildren, as obesity also increase the risk of
emotional disturbance, among both boys and girls.

» Unsatisfactory food intake is associated with the link between

emotional disturbance and impaired school performance, as
assessed by OCS, especially among girls. For both genders,
socio-economic and behavioral factors including parenteral
income, reading, screen viewing, and smoking are modulators
of this association.

References:

1.  Huang LY, Wahlqgvist ML, Lee MS, Chiang PH*. Dietary Quality linkage to Emotional Disturbance and School
Performance in Pubertal Junior High School students: dependence on Gender, Parental Characteristics and
Personal Behaviors. Nutrition Journal. Feb. 22,2018, 17:29.

2. Chiang PH, Huang LY, Lo YT, Lee MS, Wahlqvist ML*, Bidirectionality and gender differences in emotional
disturbance associations with obesity among Taiwanese schoolchildren, Research in Developmental
Disabilities. October, 2013, 34(10): 3504-3516.

B e h aVi O r (Po-Huang Chiang)

« Obesogenic environments

» Fast food store (FS) densities predicted weight and BMI in
boys. FS densities also predicted height for girls. Except for
weight and BMI in boys, Convenience store (CS) did not have
effects evident with FS for boys or girls.

e \ e
14 N \ / \ \
[Physical Activiry| I Q \ [ Sedentar [Physical Activiry|
| Facilities ‘ \ School | |Am‘\'il3'}':uihiﬁ | Facilities ’J
/ \ \
\ /N \ VRN
Sp— / \,
— - \‘7_// _— S~ ,/
verainess fisk TS fatmess risk —
N e
Food
uvironm

» There were no significant associations between body
composition and food environments among junior high school
students. Physical activity facilities in school environments
favor healthier adolescent body composition, but differently
for adolescents.

» The net association of facilities for physical and sedentary
activity around junior high schools on body composition is
dependent on stage of puberty.

References:

1. Chiang PH, Huang LY, Lee MS, Tsou HC, Wahlqvist M*. Fitness and food environments around junior high schools in Taiwan
and their association with body composition: gender differences for recreational, reading, food and beverage exposures.
August 3, 2017. PLoS One.

2.  Chiang PH, Wahlqvist ML*, Lee MS, Huang LY, Chen HH, and Huang STY. Fast food outlets and walkability in school
neighborhoods predict fatness in boys and height in girls: A Taiwanese population study. Public Health Nutrition. September,
2011; 14(9):1601-1609.



Major Results

Parental characteristics

Dietary Quali
(Household Income) ¥ Quality

N

(-, p<0.05) /3 o
) _ ~20.05) (+, p<0.03) _

Emotional Overall Competence

at School

Puberty

(+, p<0.05) \_Disturbance (- p<0.001)

(Chiang PH! et al., 2013) (p<0.05)

? (- p<0.01) (p<0.05)

/\ Personal behaviors \ \

Smoking: ¢/ (+) Smoking: @/Z (-) .

(2, p<0.01)

Reading: @ (-) _.-""" Reading: £ (1)

Obesity _ ) : ; _ R
Watching TV: &' (+) Watching TV: & (-)

:‘-‘._‘ Physical activity: & (-) _,.-"'. ""'.‘ Play computer games: & (-) __.-"'

(Huang LY, et al., Nutrition Journal 2018) 5

Environments




Major Results — Obesity and Environments
* Elementary school students  Junior high school students

Boys

Recreational
facilities

JOverfatness risk

Without FBOs

Multiple regression results for body composition and store
numbers within 500m around school on the basis of gender

Sedentary
Activity
Facilities

Physical
Activity
Facilities

Fitness center

G asia
] Boys T

TOverlatness risk
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Cs FS CS FS 1Overfatness risk Environments
(B) (B) (B) (B)
Height z-score  0.014 0.031 0.012 0.093* i
Weight z-score  0.016%* 0.076* 0.016 0.062 rarke l
BMI z-score 0.013 0.077%* 0.015 0.032 - TOverfatness risk
acilities Without FBOs
WC z-score 0.008 0.048 0.007 0.016

TSF z-score 0.010 0.048 0.015 0.011 BARS

Internet Café
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Activity
Facilities

Physical
Activity
Facilities

(Chiang PH, et al., Public Health Nutrition 2011) Gymnasia I ‘
TOverfatness risk
A Without FBOs
|Overfatness risk .

(Chiang PH, et al., PLoS ONE 2017)
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Overall School Emotional Disturbance |
Competence |
: Food
d Environments
» Shorter stature can compromise OSC among school girls.
» The major determinants in shorter girls are less household _ .
. . ; » Reading rental shops encourage shortness in girls and boys,
income and limited parental education.
_ oy . . ) : dependent on whether there are food and beverage outlets, and, for
» Considering height as an index of growth, girls were taller when

girls, in relation to puberty.
Parks also have predisposition towards shortness in girls without
regard to puberty, but not in boys.

they had greater exposure to FS, but this was not so for boys.

Eeferences
1. Huang LY, Lee M5, Chiang PH*, Huang YC, Wahlavist ML*. Household and schooling rather than diet

offset the adverse associations of height with school competence and emotional distarbance among

>

=]

Tarwanese girls. Public Health Nutrition. March 22, 2021,

aaaaaaaaaaaa

walkability in school neighborhoods predict fatness in boys and height in girls: A Tarwanesz population
study. Public Health Nutrition. September, 2011; 14{9):1601-1609.
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Health RiSk — (Rare Disease/DD/I D) (Po-Huang Chiang)

Glucose-6-Phosphate Dehydrogenase (G6PD) deficiency

Table 1. Annual births versus the incidence of neonatal jaundice with different severity in Taiwan, 2000-2010.

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Newborn 305312 260354 247530 227070 216419 205854 204459 204414 198733 191,310 166,886
N 17,877 17,699 19,295 19,200 22,253 22,809 24,413 25,082 25,590 25,399 22,929

(5.86%) (6.80%) (7.80%) (8.46%) (10.28%) (11.08%) (11.94%) (1227%) (12.88%) (13.28%) (13.74%)

Level of

Severity®

12,335 12,610 14,179 14,046 15,591 16,136 17,152 17,211 17,088 17,080 15,451
phototherapy

(69%)  (71.25%) (73.49%) (73.16%) (70.06%) (70.74%) (70.26%) (68.62%) (66.78%) (67.25%) (67.39%)
Intensive 2,498 2,706 2,900 3,164 4,242 4,622 5,003 6,023 6,588 6,521 6,069
Phototherapy (13.979%) (15.29%) (15.03%) (16.48%) (19.06%) (20.26%) (20.49%) (24.01%) (25.74%) (25.67%) (26.47%)
BT 96 67 67 55 40 49 23 20 15 23 18

(0.54%) (0.38%) (0.35%) (0.29%) (0.18%) (021%) (0.09%) (0.08%) (0.06%) (0.09%) (0.08%)
Untreated 2,948 2316 2,149 1,935 2,380 2,002 2,235 1,828 1,899 1,775 1,391

(16.49%) (13.09%) (11.14%) (10.08%) (10.70%) (8.78%) (9.15%) (729%) (742%) (6.99%) (6.07%)

*NJ: necnatal jaundice; ET: exchange transfusion;

*Include N1 with phototherapy, intensive phototherapy and ET except without any procedure.

Tsao PC, Yeh HL, Chang YC, Chian%} PH, Shiau YS, Chiang SH, Soong WJ, Jeng

MJ, Hsiao KJ*. Outcomes of Neonatal Jaundice in Taiwan, 2000-2010: A

Eospulation-Based Cohort Study, Archive of Disease in Childhood. January 2018, O:

« The admitted NJ newborns who need to do exchange transfusion
were dramatically decreased to 0 ~ 2 cases per year since 2006
nationwide.

« The newborn G6PD screening program almost eliminated “severe
morbidity and mortality” caused by NJ with G6PD deficiency in
Taiwan.

» Close follow-up of those cases with NJ admission are still needed for
early intervention of developmental delay, mental disorders, hearing
loss, and speech problems.

Tsao PC, Yeh HL, Shiau YS, Chang YC, Chiang SC, Soong WJ, Jeng MJ, Hsiao KJ*, Chiang PH.
Long-Term Neurodevelopmental Outcomes of Neonatal Jaundice in Taiwan from 2000-2010: A
Nationwide, Population-Based Cohort Study, BMC Pediatrics. (Summited, October, 2018)

Developmental Delay/Intellectual Disability

Su CN, Chiang PH, Hsu SW*. The Utilization of Chinese
Medicine Qutpatient Service of the National Health Insurance
among the People with Intellectual Disability. Journal of
Disability Research (Taiwan). November 2017, 15 (3): 151-163.

Hsu SW, Chiang PH, Lin LP. Chang YC, Lin JD. Preventive
Pap Smear Use among Women with Intellectual Disability,
Autism, and Down Syndrome: Long-term Analysis and its
ollowing Outpatient Visits. Journal of Disability Research
(Taiwan). October, 2017, 15(2): 106-123.

Chiang PH, Yang TY, Hsu SW*. Trends in Ambulatory Care
Visits and Expenditures among Persons with Down Syndrome
in Taiwan, Journal of Disability Research (Taiwan), December,
2015, 13(4): 268-283.

Chiang PH, Hsu SJ, Hsu SW%*. Trends in the use of
Psychotropic Drugs among Children and Adolescents with
Intellectual Disability in Taiwan, Journal of Disability
Research (Taiwan). December, 2015, 13(4): 284-29.

Chang YC, Lin JD, Tung HJ, Chiang PH, Hsu
SW*. Outpatient physical therapy utilization for children and
adolescents with intellectual disabilities in Taiwan: A
population-based nationwide study. Research in Developmental
Disabilities. February 2014, 35(2): 498-505.




Outcome of Different Sequela in Admitted NJ

Newborns

HHA . Hereditary Hemolytic Anemia

. . Reference Admitted NJ Admitted NJ
Different categories (ICD-9-CM) newborn w/o HHA with HHA

Total subjects Odd _ . 2

( Follow 7 years ) 12579 (%) 3314 (%) . P-value” 183
Developmental delay (315) 614 (4.88) | 337 (10.13) 2.09 <0.001 24 (13.11) 237 <0.001
Infantile cerebral palsy (343) 63 (050) | 29 (0.88) 175 <0.05 5 (273) 581 <0.001
Lack of expected normal physiological
development (783.4) 218 (1.73) | 86 (258) 150 <0.01 8 (437) 260 <0.05
Hearing loss (389) 169 (1.34) | 98 (294) 223 <0.001 6 (328) 236 <0.05

Developmental speech or language
disorder (315.39)

Dysarthria; Dyslalia; Speech
disturbance (784.5)

250 (1.99) | 144  (4.33) 213 <0001 || 10 (5.46) 232  <0.05

178 (142) | 82  (246) 1.68 <0.001 5 (273) 155  0.345

Mental retardation (317-319) 118 (094) | 56  (1.68) 1.73 <0.001 4 (219) 196 0.194
ADHD (314.01) 324 (258) | 145  (4.36) 157 <0.001 9 (492) 138 0.354
Autism (299.0) 61 (048) | 28  (084) 161  <0.05 1 (055) 080 0.829

1. Reference newborn were selected from a cohort of randomly sampled one million individuals from the general population in Taiwan (database LHID2000).
2. The logistic regression (adjusted gender)for admitted NJ cases (with HHA or w/o HHA ) and reference newborns in each sequela.



Health RiSk — (Rare Disease/ DD/ ID) (Po-Huang Chiang)

Long-term neurodevelopmental outcomes of significant neonatal jaundice in Taiwan
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Figues = ‘The comulstivy incidency of lang-serm sequelss (IC10-9-C3) in (A0 the svlmmos cobort and (N the
[ [ S Figure 3. The cumuslative incidence of long-term seurndeveopmental sequelae for various. intervention

¥ The significant neonatal jaundice (SNJ) follow-up cohort exhibited significantly higher cumulative rates of long-term
neurodevelopmental sequelae than did the reference cohort (P< 0.05).

» The risks of infantile cerebral palsy, hearing loss, and developmental delay in the SNT follow-up cohort were between twice and
three times of those in the reference cohort after adjusting for gender, comorbid perinatal disorders and urbanization levels.

» All intervention subgroups demonstrated higher risks for long-term neurodevelopmental sequelae than the reference cohort (P< 0.05)
after adjustment.

» Patients with SNJ are at risk of developing neurodevelopmental disorders during their growth period.

% A scheduled follow-up protocol of physical and neurodevelopmental assessment during early childhood for these SNJ patients would
potentially be helpful for the early detection of and intervention for neurodevelopmental disorders.

Beference
1. Tsac PC, Yeh HL, Chang Y'C, Shiau Y5, Chang YC, Chiang 5H, Scong W1, Jeng MI, Hsiao KI*, Chiang PH* . Long-term neurodevelopmental cutcomes of

S ok ¥ e b2

significant neonatal jaundice in Taiwan from 2000-2003: 2 nationwide, population-based cohort study. Scientific Reports 10, 11374 (2020).



System-driven Diagnosis System for Primary Care

> Arch Fam Med. 1995 Mar;4(3):220-7. doi: 10.1001/archfami.4.3.220.

Brief diagnostic interviews (SDDS-PC) for multiple
mental disorders in primary care. A pilot study

M M Weissman !, M Olfson, A C Leon, W E Broadhead, T T Gilbert, E S Higgins, J E Barrett,

R S Blacklow, M B Keller, C Hoven

Affiliations =+ expand
PMID: 7881603 DOI: 10.1001/archfami.4.3.220

Abstract

Objective: To pilot test the feasibility and validity of new, brief, structured, physician-administered
diagnostic interviews for six mental disorders in primary care patients identified from a patient-

completed screen.

Design: Comparison of the new diagnostic interviews with the Structured Clinical Interview for the
Diagnostic and Statistical Manual of Mental Disorders, Revised Third Edition, version P (SCID-P),
administered independently by a mental health professional.

Major Depression, Anxiety Disorder, ADHD,
Obsessive Compulsive Disorder, Suicide Ideation

M Olfson, E S Higgins
Affiliations + expand
PMID: 7881602 DOI: 10.1001/archfami.4.3.211

Abstract

disorders in primary care.

standard.

Comparative Study > Arch Fam Med. 1995 Mar;4(3):211-9. doi: 10.1001/archfami.4.3.211.

Development and validation of the SDDS-PC screen
for multiple mental disorders in primary care

W E Broadhead !, A C Leon, M M Weissman, J E Barrett, R S Blacklow, T T Gilbert, M B Keller,

Objective: To develop, validate, and cross-validate a patient-completed screen for multiple mental

Design: Comparison of a patient self-report screen with an independent diagnostic assessment by
mental health professionals using the Structured Clinical Interview for DSM-III-R diagnoses as criterion

> Psychopharmacol Bull. 1995;31(2):415-20.

The SDDS-PC: a diagnostic aid for multiple mental
disorders in primary care

M Olfson ', A C Leon, W E Broadhead, M M Weissman, J E Barrett, R S Blacklow, T T Gilbert,
E S Higgins

Affiliations + expand
PMID: 7491399

Abstract

The Symptom Driven Diagnostic System for Primary Care (SDDS-PC) is a new computerized clinical
procedure to assist primary care physicians in diagnosing mental disorders during the course of
routine practice. It has three components: (1) a 5-minute patient-administered 16-item screening
questionnaire, (2) six 5-minute physician-administered diagnostic interview modules based on DSM-
lI-R criteria, and (3) a longitudinal tracking form. The SDDS-PC covers five disorders (major
depression, panic disorder, alcohol abuse or dependence, generalized anxiety disorder, and obsessive
compulsive disorder) as well as suicidal ideation. Patients who screen positive for a disorder receive
the corresponding diagnostic interview module. Patients who meet mental disorder criteria on the
diagnostic interview module are then followed with the longitudinal tracking form. Minor or
subsyndromal conditions are also addressed at the physician’s discretion. This article describes the
development of SDDS-PC and summarizes results from two studies which involved comparisons
between the SDDS-PC and independently administered full-length structured diagnostic interviews.




Health RiSk — EnVirOnment (Po-Huang Chiang)

Air

Variables )
Coefficient

Area deprivation index
Smoking rates (%)
PM, ; concentration (pg/m®) 0.045 0.012

Male

p-value
0.022 *
0.146

<0.001 * 1.155
0.020 * 1.307
0.708 1.227
0.805 1.364
0.011* 1.289

Coefficient

0.036
-0.011
0.010
0.008
0.025
13.2%
20%

S.E.

0.010
0.003
0.004
0.013
0.028

Female

p-value
0.216
0.100
0.001 *
<0.001 *
0.021 *
0.566

0.381

2.042
1.332
1.144
1.234
1.480

Aborigines (%) -0.010 0.004
Health care facilities (per km?) 0.003 0.007
Workers in textile industry (%) 0.006 0.022
Elderly population (%, age = 65) 0.172 0.067
Adjusted R-square (OLS) 9.2%
Adjusted R-square (GWR) 16.2%

Bladder cancer mortality (Male, 2000-2012) Bladder cancer mortality (Female, 2000-2012)
+ P 2y G, +' el W
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Figure 2. Spatio-temporal distribution of bladder cancer age-adjusted mortality rates with ring map in
city or county level during 2000-2012. (A) Male (B) Female.

Bladder cancer

Yeh HL, Hsu SW, Chang YC, Chan TC, Tsou HC, Chang YC, Chiang PH* (Corresponding author),
Spatial Analysis of Ambient PM2.5 Exposure and Bladder Cancer Mortality in Taiwan. International

Figure 4. Local Moran’s I of the residuals by geographically weighted regression from 2000 to 2012.

(A) Male (B) Female.

Journal of Environmental Research and Public Health. 2017, 14, 508; doi:10.3390/ijerph14050508.

Yeh HL, Tsou HC, Huang LY, Chang YC, Chiang PH". Application of
Geographically Weighted Principal Components (GWPCA) — high
pollution area. Taiwan Society for Risk Analysis. Tainan, Taiwan, January
19, 2018 (Oral Presentation)

Yeh HL, Hsu SW, Chang YC, Chan TC, Tsou HC, Chang YC, Chiang
PH”. Spatial Analysis of Ambient PM,: Exposure and Bladder Cancer
Mortality in Taiwan. Asia Conference of Occupational and Environmental
Health. Kaohsiung, April 27-30, 2017.

Yeh HL, Tsou HC, Chiang PH. Geographically Weighted Principal
Components (GWPAC) for spatial heterogeneity analysis of air pollution.
Taiwan Public Health Association. Taipei, Taiwan, October 15-16, 2016.
(Oral Presentation)

Chen HH, Shih PTT", Chiang PH, Yu PH, Tsou HC, Yeh HL. Estimating
PM, ;. Concentration with MODIS for a 2014 Petrochemical Industrial
Accident. The 36th Asian Conference on Remote Sensing (ACRS), October
19-23, 2015. Manila, Philippines. (Best Presentation Award)

Chiang PH , Chen CW", Hsieh DPH, Chan TC, Chiang HC, Wen CP.
Lung cancer risk in females due to exposures to PM,: in Taiwan. The
Open Epidemiology Journal, June 2014, 7, 6-16. Invited Article.

Soil

Chiang PH, Chan TC, Hsieh DPH", A GIS-aided assessment of health
hazards of Cadmium in farm soils in central Taiwan, International Journal
of Environmental Research and Public Health. September, 2011; 8(9):
3759-3763. doi:10.3390/ijerph8093759.



Chronic
Obstructive
Pulmonary

Disease (COPD)

Chronic Kidney
Disease (CKD)

Female Lung
Cancer

Bladder Cancer

Chan TC, Chiang PH*, Su MD, Liu SY. Health disparities in chronic
obstructive pulmonary disease (COPD) medical visits and mortality. PNC
2013 Annual Conference and Joint Meetings. December 10-12, 2013. Kyoto,
Japan. (Oral Presentation)

Chan TC, Chiang PH, Su MD, Wang HW, Liu MSY*. Geographic Disparity
in Chronic Obstructive Pulmonary Disease (COPD) Mortality Rates among
the Taiwan Population. PLoS ONE. May 2014. 9(5): €98170.
doi:10.1371/journal.pone.0098170. [SCI, IF 2012=3.730; Ranking: 7/56,
12.5% (biclogy)]

Chan TC, Chiang PH, Su MD, Wang HW5, Liu MSY*. Geographic disparity
in chronic obstructive pulmonary disease (COPD) mortality rates among the
Taiwan population. - # EFE ¢ & ¢ FE AL € 0 B 22 20142
6% 24p~27p -

Chan TC, Wang HW, Tseng TJ, Chiang PH* (Corresponding author).
Spatial clustering and local risk factors of chronic obstructive pulmonary
disease (COPD). International Journal of Environmental Research and
Public Health. (Revised 2015).

Chan TC, Fan I, Liu MSY, Su MD, Chiang PH. Addressing Health
Disparities in Chronic Kidney Disease. Int. J. Environ. Res. Public Health
2014, 11, 12848-12865; doi:10.3390/ijerph111212848

Chiang PH, Chen CW, Chiang HC , Yeh HL, Tsou HC, Chang YC, Huang
LY. Lung Cancer Risk in Females Due to Exposures to PM2.5 in Taiwan. The
21st Asian Conference on Occupational Health, September 2-4, 2014.
Fukuoka, Japan.

Chiang PH, Chen CW*, Hsieh DPH, Chan TC, Chiang HC, Wen CP. Lung
cancer risk in females due to exposures to PM2.5 in Taiwan. The Open
Epidemiology Journal, June 2014, 7, 6-16. Invited Article.

gﬁﬁ ET ﬁf' (ZaN }-ZLL + r}g_%ﬁi /_T_Té- ng_* y nr—.n)cvﬁ-',;y—e _‘gaa\fl 19 3
TEFT O CBFRETAEEEEFEFIFEE o S > 2015£67
29~30p

BRAF SERL S EAF SREIL TN Rk F2 KB

T EFY 02015 SR L & € 0 S > 20152107 17~18p o

» Ordinary Least Squares
Model (OLYS)

» Spatial Autocorrelation
(Global & Local Moran’s I)

» Spatial Interpolation Method

» Geographically Weighted
Regression (GWR)

» Dasymetric Mapping Methods

» Agglomerative hierarchical
clustering

» Ordinary Least Squares
Model (OLYS)

» Geographically weighted
regression(GWR)

» Local Moran’s I

» Cancer Attribute Death

» Empirical Bayesian Kriging
method

» Health Impact Assessment

» Ordinary Least Squares
Model (OLYS)

» Spatial Autocorrelation
(Global & Local Moran’s I)

» Geographically Weighted
Regression (GWR)

58w % 5 4 (PM10, SO2, CO)
c;.;:p\ﬁl-g&'/ﬂl,&l‘l;hqbﬁ if_,tf‘
% 7%

KR Z £ £ ij’h’&
E#Bf’a? ’lﬁﬁf'ﬂ‘t*%f

5 B m PM2.50k & & 5 4: 10ug/m3 »
LR Rt % 4 3 16%(6%-25%)
v 1106 g gy T i P15 PM2.5

P DI RS T o
EEAETFS 65K XA g
FER AL AR £ R
UL



Geographic Epidemiology Research

Relationship between the Incidence of Dengue Virus Transmission
in Traditional Market and Climatic Conditions in Kaohsiung City
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« Meteorological analysis results suggested that the relative risk
of dengue fever increased when the weekly average

« Elevated relative risk of dengué;ﬁg observed when the weekly
average rainfall was more than 150mm at lagged weeks 12 to
20.

* The spatial analysis revealed that approximately 83% of dengue
cases were located in the 1000m buffer zone of traditional

market, with statistical significance.

Huang CH, Lin CY, Yang CY, Chan TC, Chiang PH, Chen YH. Relationship betwean the Incidence of Dengue
Wirus Transmission in Traditional Market and Climatic Conditions in Kachsiung City. Volume: 2021|Article
1099146642, hitps//doiorg10.11552021/9916642. Canadion Journal of Infections Diseases and Medical
Micradiology
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(2015/5/21 — 2015/9/1)

Tsou HC, Yeh HL, Chiang PH* (corresponding author). Spatial trend analvsis of
dengue fever outhreak The Journal of Tatwan Association for Medical Informatics. 2015
Dec 24{4): 3948

EERRAEREATEREANEEE (EmERAI0002R  BAAH102E
STERERAN-SZEcEBETmERESEEAN ZEHaE™ ) « SEBE78%r R
EEMERE

* Chen CC, Lin BC, YapL, Chiang PH, Chan TC *. The Association between Ambient Temperature and

Acute Diarthea Incidence in Hong Kong, Tatwan, and Japan. Sustainabilify. May 2018, 10, 1417,
doi:10.3390/5u10051417

Chan TC, Wang HW, Tseng TJ, Chiang PH* (corresponding author). Spatial clustering and local risk
factors of chronic obstructive pulmonary disease (COPDY). fnternational Journal of Environmental
Research and Public Health 2015 Dec 10;12(12):15716-15727.

*  Chiang PH (1* anthor), Yang TY, Hau SW#*. Trends m Ambulatory Care Visits and Expendifures among

Persons with Down Syndrome I'a.mau_ Journal of Disability Research (Taiwan), December, 2015, 13(4):
20B-283.

Chan TC, Fan IC, Liu MSY, Su MD, Chiang PH* (corresponding anthor). Addressing Health Disparities
in Chronic Kidney Dizease. International Journal af Environmenial Research and Public Health. 11(12),
12848-12845; doi:10.3390/jerph111212842. December 2014

* TzouHC, Chua.ug YC, Wu LY, Yeh HL, Chiang PH* (corresponding author). Choosing optimal

locaﬁuns ofAutomalin: Ex‘temal Deﬂbﬁllatnrs, ]I:ﬁ. usi.ug GIs spatial a.ua_l}'sis a case study D‘fTaipEi City
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Based on the experiences of the NHRI Forum, the establishment of a
communication platform, incorporating both information science and
learning health systems (LHS), would make the policy research process
smoother. | realized the important mission of policy translation and
implementation.

« FHBNRNERNBEEREZ VESE Health Technology Assessment — CDE & NHRI
 covID-19%& 1% FES A B0 HEKEEH . EREE A SRR
LAy A = X /T<n ol B2
SBHEESFAE . RERRERRRERI S RN T
Policy _ RisHBEERRER
e Policy - BIANEREEUAEBER SR B EE D28
Advising Pollcy Translation D

T ANKEE R R EE R R IR E T ST
» A Learning Health Ecosystem Integrating Clinical and
Genomic Information for Children with Developmental
Delay/Intellectual Disability (DDID)
‘ » UTUC Consortium — Unusual high tumor mutational

Research Management

burden and response to immune check point inhibitor in
aristolochic acid prevalent urothelial cancer area, and the
Implementation potential impact of precision cancer treatment strategy

Sciences
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IT asset based of community development project — Health Hub

Implementation Focus
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IT asset based of community development project — Health Hub
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Individualized Medicine -> Precision Medicine ->Precision Health
-> Health for All for all Ages

New Era of Precision Healthcare
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Al — Typical Machine Leaning Tasks
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A Learning Health System Integrating Clinical and Genomic Information to Enable

Early Detection and Early Intervention for Children with

Developmental Delay/Intellectual Disability
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