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Cell

Volume 184, |ssue 6, 18 March 2021, Pages 1415-1419

Commentary

Precision medicine in 2030—seven ways to
transform healthcare

Joshua C. Denny » 3 2 &, Francis S. Collins 2
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https://www.youtube.com/watch?v=C3yQ2lKI-Jk

Why Taiwan ?
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= Hakka Taiwanese
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Well-trained New equipment Diverse professions

medical personnels https://ogme.edu.tw/Ic/culturalGroups

https://tendashsix.com/taiwan-medical-service-ranked-first/



https://ogme.edu.tw/lc/culturalGroups

TWB

> EEMM ¢ AR

>»HEH FPRARKR

> 1%2010.2.3 B S4B F BTZ (AREMERBEEEZEH) XE
PERAGEZE G HHEHBXEPREAMFRETEERER
> 201210.24 BRAFX EFT
>E—BEERMEEREZIARENTHE

> 2012.11.8 B4 E XK T3 BR20EAE R R



NOT ONLY YOU CARE!!

it wabl g o Betton pareet

’ HREtE l
{#FBiobank #ASsy &
AEE%%I | BbM?EEﬁM

IRB
LARERFFKERHEGCHE
BRRESEHN
2 FERAAAZCHE - RETRIBER
REUSRTES at

| |

Biobank
LEHTIREERBRNEY
2. FEN{8IRB REGCEI M REA
AELEE - WEIFIRB -

l

FEfEEE
BAgLiE

EGC




=5 ? T T

HPERTRIAEREEAREYERE ( Taiwan Biobank ) -
MBBESEEEE RERT  BAB2HREREYREBEENR  REVE
BMRREEANEYRIEHARREN  RUEBNSEPEFER - BaicA#
ZHR -

RERZTENEREREARE - BRZRMUME - HPIB20126EMER

BRRABEEBE208Z—RERATDERAZBENA - WEESERHA -

fmie s BEY  XEE - EEREABESREMBER - B/l - R REE
BIFFEERI  BERERLRERE  BRIAZREERR -

Taiwan Biobank ZEEEH=E

d

EHEN - W ‘

GE R B EEEMR)

il
> o

BREZEE HRARFR BRE BREHEN  BEEBRED
WEEEE FYXEER BREER 2 ETERA M



tRESIN{E
b

B AR
MAEHBE

o EERE - - BXRE i
AR

© EIRREATIEER

tastaiaiE
san® - mas
REFZORE -

iR
S18DNA - ¥
R -

HEE ERH TR
BT AR

&% Taiwan Biobank

ERENE

EERE
SAHEADE - BAR
BiTh - ERIE - MR
R - RIEEME - it
AR - PEIEHRIA
% -

e 1= ]

REFREETR

HEREE
Genomics

RMEERS
Epigenomics

Whole-genome soquencing

<

AMEmRAERR
4 BV B HLA typing

WM WEEL
"H

<

v Taiwan View

"
~

MR

v iﬂ@l‘ﬁ"”iw v ERERPRERR v mEemEe
Whole-genome genotyping B
- ONAmethylatian Bload metabolame

SRaA

B85 - ia& - Bk
B BEBE - ME - ik
- B8 E IR
% -

B2 {E

X DaEmEpme =
£? BEEBS - 5
$ B - REHD R

HRERE -

ERRunt

FMMMEER
EYEieES

EEERARTS

EIREY

Environmental Toxic

Metabolomics

v RRELMu=ER
EEEEE

Urinary Phthalate
and Melamine
Levels

v HFEERERNRR
]

Medical Images in
VIP Follow-up Stage




https://www.biobank.org.tw/index.php

»
%’}t‘ ELd BATHR  BREH  WREEERL v RRTE  ERFEMEA

Torwan Bicbank

- >
[

Taiwan Biobank
3=

2021.01.28 BITRNES F FRHEHIERINE LK | ‘\
BEBM : 2021-01-25 WE 245X

2021.01Bfp MBEEBUANBHERRR S

N

BREMW : 2021-01-07 WHE : 147 R

EPEEK - BB BERENEABEL !
BEOM : 2020-10-21 B © 401 R

|

https://reurl.cc/jgjgNZ



https://www.biobank.org.tw/index.php
https://www.biobank.org.tw/index.php

HAIALR

v BEEHiBIB 2582 ANSH 01. 2RI % 02. FH# AT

2"

VeS|

#stE2023F07H31HLE

202,219 Je-

49,226 ANSTR S — B HE

ollo’d

B 30-395% 240% [ 40 ~ 495 244%

]_,097 ASERSE ZERiBHt

B = 365%

B = 635% B 50 ~ 595 28.0% 60BELLE 23.6%




v EiBTaiwan BiobankEBERI AR ZREZRBREHI 2 XEE 5&E522E U £

No. of papers

160
140
120
100
80
60
40
20

>500 publications

139

F&5tE 2023F7H
HHBHAR - 20236

® Int. J. Mol. Sci.Splice-Site Variants in the Gene Encoding GABA-A Receptor Delta Subunit Are Associated with
(2023) Amphetamine Use in Patients under Methadone Maintenance Treatment.
Lin, Y.-F.,et al.

® J.Pers.Med. Whole-Exome Sequencing Identifies Genetic Variants for Severe Adolescent Idiopathic Scoliosis in

(2023) a Taiwanese Population.
Lin, M.-R.,et al.
® Mol Ther Zika virus cleaves GSDMD to disseminate prognosticable and controllable oncolysis in a human
Oncolytics.  glioblastoma cell model.
(2023) Kao, Y.-T.,et al.
¢ J.Oncol. Clinicopathological Features and Oncological Outcomes of Early and Late Recurrence in Stage IlI
(2023) Colorectal Cancer Patients after Adjuvant Oxaliplatin-Based Therapy.

Chang,)Y.-T.,etal.

® Am J Hum 15 years of GWAS discovery: Realizing the promise.
Genet. (2023) Abdellaoui A.,et al.
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Ref. version: GRCh37

° °
Source: Healthy controls
a I Wa n I eW Type and platform: illumina Infinium MethylationEPIC

Number of subject: 2091

Chromosome:
chrl % From 1 < To 249250621 s | BSH
[E— ]
B2 (2 (3) (6 3] omarras coorcose M) 05 ey
Pos | limniD [ sD
1 10525 cg14817997 DDX11L1 0.791 0867 0.136
1 10848  cg26028153 DDX11L1 TSS1500 0.378 0009  0.391
1 10850  cg16269199 DDX11L1 TSS1500 0652 0623 008
1 18827  cg14008030 WASHSP Body 0.787 0897  0.161
1 29407  cg12045430 WASHSP TSS200 Island 0614 0874  0.362
2 ADOUE 1 29425  cg20826792 WASHSP TS85200 Island 0.611 0875  0.363
1 68849  cg20253340 OR4FS TSS1500 0511 0511  0.089
1 68889 Q02404219 OR4F5 TSS1500 0.776 0747  0.084
Ref. version: [ GRGaAS 3 1 69591 ©g21870274 ORA4F5 1stExon 0.804 0846 0.084
Source: Healthy co Next Generehion Sequem:fng. Pron?n 1 91550  cg03130891 0522 0756 0.335
N Next Generation Sequencing: lllumina 1| 1zam2 | ogoeoeszes o408 | 0277 |oz13
DLIELCEENLIUH o~ Genome-Wide Genotyping: Affymetrix Axiom TWB T 016382250 u.ms D-B-tﬁ u.m ;
LTI ENIENE  Genome-Wide Genotyping: Affymetrix Axiom TWB2 + T aamoms | rrodansmon - o1 T nmas Toaom

Chromosome:12345678910111213141516171819202122XY

chri § From 1 2 To 249250621 Rl clo]

Source: Healthy controls
=alE] lil "i [ﬂ n [7](8][2][10] [11] [>] Totat4s112 Type and platform: NXType and lon S5

Number of subject: 1103
Chr| Pos D |Refl | AA|Ac |G |arcc|ce|cr|ee|er| Freq. Other-platform |Anno.|LD ik
chri 2157315 rs262656 A << 16450 7386 789 A0.8180 C:0.1820 [E  show #
chri 2179591 rs2460001 T << 3136 1262 10227 T0.6440C03560  [1I[E show # e died indtvidusie (Freq.)
chri 2186900 rs262685 A << 13024 9735 1866 A0.7266 G:0.2734 o]0 show # 1102(0.999)
chrl 2235710 rs262680 C << 3428 11530 9667 C:0.3733 T.0.6267 [F  show # 8 1103(1)
chrl 2242065 rs263526 T << 958 7974 15693 T:0.7992 C:0.2008 show # = P
chrl 2254447 1516824947 C << 20803 3656 166  C:0.9190 T:0.0810 show #
chri 2254781 rs16824948 C << 17969 6148 508  C:0.8545 T.0.1455 show # DAL 1075(0.977)
chri 2260094 rs10797417 A << 7991 12083 4541 A0.5701 G:0.4299 show # oPB1 1101(0.998)
chri 2276041 rs6671815 C << 7612 12104 4909 €:0.5549 G:0.4451 show # = 107800.877)
chri 2293397 512743493 G << 4856 12047 7722 G:0.5582 A0.4418 show #
chri 2305258 rs2643904 A << 513 6020 18092 A0.1431 G:0.8569 show # bas oD
chri 2308567 rs2173049 T << 17630 6406 589  T.0.1540 C:0.8460 show ¢ oRB1 1103(1)
chri 2350287 rs7527871 A << 8291 12079 4255 A0.5819 C:0.4181 show ¢ e 1092(0.99)
rhri 27R7RA2 reQN2014 n~ cc ADR R217 1RAR N R7RD AN 1248 chrw &

https://taiwanview.twbiobank.org.tw/index



Source: Healthy controls
Type and platform: Genome-Wide Genotyping

Taiwan View

Number of subject: 128775
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Browse GWAS results using SAIGE
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Phenotypes  TopHits  Random  About

12:111,803,962 G / A (rs671) Query by a variant

learest gene: ALDH2
F ranges from 027 10 0.29

GWAS Catalog , SUSNP , PubMed (256 resuits) , Clinvar

Sove PG | [ Save 5V

Has over drunk aicohol for at least 6 months .y

L . Gamma glutamy! transferase
3
3 . Body height . , High-density lipoprotein cholesterol
- v
e - Ratio of LDL cholesterol to HDL cholesterol
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vy, e Saneeriinems
% “ySerum gl oxalogcetic v
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Category Phenotype P-value Effect Size (se) Number of samples

Uife style Has ever drunk alcohol for at least 6 months. 16320 -0.86 (0.0) 11013/117015
Gamma glutamy! transferase 1.9e-48 -0.056 (0.0038) 127871

Anthvopometric measur Body height 90032 -0.033 (0.0028) 126242

|

Query by a phenotype

ALDH2 Query by a gene

Phenotypes with the most-significant associations for this locus:

Top p-value in gene Phenotype

<1e-320 Has ever drunk alcohol for at least 6 months
8.4e-64 Platelet count

1.9e-48 Gamma glutamyl transferase

2.2e-45 Fibrosis-4 score

5.6e-32 Body height

6.5e-27 High-density lipoprotein cholesterol

1.3e-23 Ratio of LDL cholesterol to HDL cholesterol
1.7e-22 Red blood cell count

2.9e-20 Body buttocks

7.4e-15 Ratio of total cholesterol to HDL cholesterol
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data and tubes
https://www.voutube.com/watch?v=L mHJ1KFIW1s&t=2s
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ISO/IEC 27001 for
management system

CERTIFICATE

Management system as per
ISO/IEC 27001:2013
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TWB-NHIRD

Taiwan Biobank

N\

Release ID + TWB data 1. Release |D + TWB data &S
2. email Key to Hi5&
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Genomics data = new experience = new world
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Genetics 101



Human cell

Most cells in the human
body have a complete
set of genes

5]

Your genome is one whole set of all your were analysed
genes plus all the DNA between your genes. Only the active genes

There are around 20,000 genes in your genome were looked at

We know that the non-gene (non-coding) parts of
your genome may have a role to play so we look at
the whole thing, every single letter, and how the
different parts work together.

'

Your genome

with

3 Billion

pairs of letters in the
human genome

AAGTAATATGC
TTCTAGGCGTC
TCAAGATGCAT
CTAGCACAGC
GCCCTTTATTA
BCTCTATACTCA
ACTACTAGGGC
TATTTCATATCT
AAATACHECTCG
AGGCTACTGAC
TTATGCTATCG
ATCTCGAGCGC
TDCCGTAATTT
TCGCGAATCAG
AAGTAATATGC
TTCTAGGCGTC
TCAAGIYTGCAT
CTAGCACAGC
GCCCTTTATTIA

959

were unused

All the non-gene
sections that we
didn't understand
were disregarded as
useless

—

‘%’4 BIOBANK « I
S Wenes J  GRATR - B8\ NTMANS



cystic fibrosis (EAR##{E) — transmembrane conductance regulator

Cystic fibrosis
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complex diseases (polygenic disease)

Coronary artery disease
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single gene
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GENETIC VARIANT “RS11591147” IN PCSK9

PSCK9 NONSYN; b=-0.57, p=1e-14; N=2099 . ]
® Carriers of T variant have

—— lower levels of LDL
' S— cholesterol than carriers of

- G variant

e LDLis a strong risk factor

LDL (Qnormalised)
0

- | for heart disease

H H

' ]
—g— —_—

&} o

[+]

0 1 2
(1918) (175) (6)



A HUMAN KNOCK-OUT OF PCSK9 (2006)

Individual 11.2 has zero working copies of PCSK9

gene
1 2
' O q) [ peske-v142x . .
LDLC S 39 % /" l]' R ® no circulating PCSK9 and an LDL-C of only 14
Percentile <1 <1 : 1 mg/dL
I 5 10 T2 ; e apparently healthy, fertile, normotensive,
: : ] college-educated woman with normal liver
I : & : : and renal function tests who works as an
: ;o 130 37 104 aerobics instructor
e 3 r ¥y 13,9 8 W Why is this very interesting observation?
G4{we | - | & - - e Inhibiting PCSK9 might be a safe way to
reduce LDL

Zhao et al. AJHG 2006



PCSK?9 inhibition with evolocumab (AMG 145) in heterozygous
familial hypercholesterolaemia (RUTHERFORD-2): a

randomised, double-blind, placebo-controlled trial

~@- Placebo every 2 weeks (n=54)
~&— Placebo monthly (n=55)
—4- 140 mg evolocumab every 2 weeks (n=110)

~#- 420 mg evolocumab monthly (n=110)

20

1

Change from baseline in LDL cholesterol (%)

-80 I I 1 |
Baseline Week 2 Week 8 Week 10 Week 12
Evolocumab every 2 weeks .. T | T T 1 T

Lancet Oct 2014 Evolocumab monthly .. T - T 4 T



N Engl | Med 2017;376:1713-1722

ORIGINAL ARTICLE

Evolocumab and Clinical Outcomes in Patients with
Cardiovascular Disease

Marc S. Sabatine, M.D., M.P.H., Robert P. Giugliano, M.D., Anthony C. Keech, M.D., Narimon Honarpour, M.D., Ph.D., Stephen D. Wiviott, M.D.,
Sabina A. Murphy, M.P.H., Julia F. Kuder, M.A., Huei Wang, Ph.D., Thomas Liu, Ph.D., Scott M. Wasserman, M.D., Peter S. Sever, Ph.D., F.R.C.P,,
and Terje R. Pedersen, M.D. for the FOURIER Steering Committee and Investigators™

FDA Approves Amgen's Repatha (evolocumab) to
Prevent Heart Attack and Stroke

@@@ Dec | 2017

In the Repatha cardiovascular outcomes study (FOURIER), Repatha reduced the risk of heart attack by 27%,
the risk of stroke by 21% and the risk of coronary revascularization by 22%..




precision medicine in Taiwan

Gout
Use of HLA-B*58:01 genotyping to prevent allopurinol- All op‘:‘rin =
induced severe cutaneous adverse reactions in Taiwan: HLA-B*58:01

national prospective study
BMJ 2015;351:h4848 Sep 23, 2015

BM]




NHIRD-TWB — reduce health expenditures

2926 enrolled
16 excluded owing to
protocol violations
HLA-B*58:01 positive participants HLA-B*58:01 negative Total
2910 included in study Adverse event receiving alternative drug treatment participants receiving (1=2910)
| (n=354) allopurinol (n=2173) .
‘ ‘ Mild cutaneous events
Rash and itching 3* 94 97
2339 (80.4%) HLA-B*58:01 571 (19.6%) HLA-B*58:01 .
B e S Ay Blisters 0 0 0
negative participants positive participants
Oral ulcers 0 2
_» 11 lostto follow-up Rash, itching, oral ulcers, 0 ] ;
and fever
. 2 lost to follow-up —
155 did not take Rash, itching, and other 0 22 27
= allopurinol adverse events
2173 took allopurinol 569 did not take allopurinol

BMJ. 2015 Sep 23;351:h4848.

(354 were given
alternative medications)

Records from the National Health Insurance research database
Incidence of SCARs ~0.3%



cohort

Gene Drug Rx?/year EM M PM ADRP carrier rate
CYP2B6 Efavirenz 1,662,525 66.0% 30.5% 3.6%

CYP2C19 Clopidogrel 63,664,076 39.8% 56.4% 3.8%

CYP2C9 Celecoxib 65,058,810 93.6% 6.3% 0.1%

CYP3AS Tacrolimus 10,272,406 8.1% 40.6% 51.2%

IL28 Peginterferon 40,941 88.6% 11.1% 0.3%

NATZ2 Isoniazid 7,885,251 28.8% 59.2% 12.0%

SLCO1B1 Simvastatin 50,695,934 78.9% 19.9% 1.3%

TPMT Azathioprine 7,435,217 97.0% 2.9% 0.02%

UGT1A1 Atazanavir 719,793 53.2% 39.8% 7.0%

VKORC1 Warfarin 16,121,944 1.1% 19.2% 79.7%

HLA-A*3101 Carbamazepine 17,078,849 2.0%
HLA-B*1502 Carbamazepine 17,078,849 4.1%
HLA-B*5701 Abacavir 3,049,217 0.2%
HLA-B*5801 Allopurinol 23,888,472 10.5%
MT-RNR1 Amikacin 321,561 47%

Rx = prescriptions.

®4DR =adverse drug reactions.

NPJ Genom Med. 2021 Feb 11;6(1):10.



NOTCH3 cysteine-altering variant is an important risk factor for stroke

in the Taiwanese population

We queried the Taiwan Biobank database for cysteine-altering mutations in exons
2—-24 of NOTCH3 within these genomes. The reference coding sequence of NOTCH3,
NM _000435.3, was used for annotating the variants. (p.R544C (c.1630G>A), p.C853Y
(c.2558G>A), and p.C884Y (c.2651G>A))

The cysteine-altering NOTCH3 variants identified from the Taiwan Biobank database
were genotyped in the control participants and patients with stroke using the
TagMan genotyping assay




Only the N

OTCH3 p.R544C variant was found in 4 individuals (TP-

Controls Patients with stroke

Taiwan biobank (n=  TP-VGH (n = Biobank+ TP-VGH(n=  TP-VGH (n= TC-VGH (n = TP-VGH + TC-VGH (n

6,488) 550) 7.038) 350) 450) = 800)
Male 2,293 (35.3) 230 (41.8) 2,523 (35.8) 248 (70.9) 327 (72.7) 575 (71.9)
Age,y 48.4+10.9 56.7+ 15.0 491+ 115 64.4+13.6 67.5+13.2 66.2 + 13.5
Hypertension 682 (10.6) 186 (33.8) 868 (12.4) 248 (70.9) 329 (73.1) 577 (72.1)
Diabetes 300 (4.6) 72(13.1) 372(5.3) 130 (37.1) 168 (37.3) 298 (37.3)
Hyperlipidemia 388 (6.0) 138 (25.1) 526 (7.5) 129(36.9) 181 (40.2) 310(38.8)
Smoking habit 1,228 (18.9) 98 (17.8) 1,326 (18.8) 122 (34.9) 136 (30.4) 258 (32.4)
Alcohol consumption 387 (6.0) 108 (19.6) 495 (7.0) 56 (16.0) 87 (23.2) 143 (19.7)
Family history of 1,146 (17.8) - = 40 (14.1) 14 (4.0) 54 (8.5)
stroke
NOTCH3 p.R544C 56 (0.9) 4(0.7) 60 (0.9) 8(2.3) 9(2.0) 17 (2.1)

mutation (+)










GWAS study

People without condition

- (IR R P 2L B8R REZEBRARMABEHE-©
165R4E

- IAZEAMBMEMAERTEAREE =812
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* Calculate polygenic risk score (PRS) for individual j using m
SNPs

e ©

::1 ln(OR,-) XSNPU
m

PRSI -

where
* In(OR;) = effect size for SNP i from discovery sample

* SNP;; = number of risk alleles (0,1,2) for SNP i, individual
jin target sample

* m = number of SNPs considered in test set
L/
V388 610BANK « it ic
Purcell / 1SC et al. Common polygenic variation contributes to risk of schizophrenia and bipolar ® :% %—K.—

disorder Nature 2009

Genetic alterations
SRS 2 associated with
p> | disease identified



=twb

©
—
qv)
©
=
O
|
(D)
7p]
@)
&)
=
(@)
N’
£
1
V
@)
@)
=
| -
qv)
()
=
>
©
-]
—
p)
c
@)
e
©
&)
@)
n
7))
@©

<

<

0.8724

B=

0.04424

B=

3E
i .
13 M
£5 A
g o
il e
iy
3
i—
_—
\
t,_t
\
’,
a—
owu o,mv 2.: n_u
isp
" o
A
.. m
\ e e
v H el
I et T T G s o7
¥
il LN
*
\
\
oo* .............
1 00z o5t a0k 0
... 169
A}
T
A
* ................. +s-o
\
L
1
\
| | | | | | | 1
¥+ € ¢ L+ 0 L &g €
I
[l
I
1
0 0 p---mmm-e | I SRR o o
1
oo* ....................... T -
|
f ...................... Ts-o
|
1
T T T 1 ! | !
€ ¢ L o - ¢ €

25

10

10



the power of sample size - schizophrenia | psychiatric genomics
consortium

27
[ 9,394 cases, 12,462 controls ]
24
21 5 genome wide significant sites
18
= Genome-wide association study identifies five new
? 15 schizophrenia loci
12 -} Faatired 18 Pabnsey 2071 1 Amaaghad 38 gt SOTS | Puishad arine. 18 St 2011
27
o More than 100 distinct regions of
- - associated to schizophrenia!!!
_ Biological insights from 108
s o schizophrenia-associated genetic loci
s T uuy 22, 2014
Chromosome g‘ 18 l '
27 - 12
: 25,785 cases, 28,441 controls |
24 9
21 62 genome wide significant sites 8




polygenic risk score

Discovery GWAS PRS:
Weight* Risk Allele
SNP1 0.2 A Individual SNP 1 SNP 2 SNP 3 PRS
SNP2 -0.3 o
S i - 1 0.2+0.0 0.0+0.0 0.0+0.1 0.3
2 0.2+0.2 -0.3+0.0 0.1+0.1 0.3

Individual AllelesSNP1  AllelesSNP2  Alleles SNP3 3 0.0+0.0 0.0-0.3 0.0+0.1 -0.2
1 AT AA CG 4 0.0+0.0 0.0+0.0 0.1+0.1 0.2
2 AA CA GG
" i AC e 5 0.0+0.2 -0.3+0.0 0.1+0.0 0.0
4 i | AA GG 6 0.2+0.0 -0.3+0.0 0.0+0.1 0.0
2 L S ac 7 0.2+0.2 0.0+0.0 +0.1+0.1 0.6
6 AT CA CG
7 AA AA GG 8 0.2+0.2 -0.3-0.3 0.0+0.1 -0.1
: AA EC gG 9 0.0+0.2 -0.3-0.3 0.1+0.0 -0.3

TA C c
10 AT A& G 10 0.2+0.0 0.0+0.0 0.0+0.1 0.3




disease risk prediction

-
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Prevalence of Coronary Artery Disease Prevalence of Type 2 Diabetes Prevalence of Breast Cancer

“...itis time to contemplate the inclusion of polygenic risk prediction in clinical care,
- - "
an d d’ Scuss relevan t Issues. Khera et al. Nature Genetics 50, 1219-1224 (2018)



For most health conditions (like diabetes or cancers), each person
has some risk of developing the condition during their life. This
diagram represents this as a bucket — a person experiences the
condition when their bucket gets full up.

Dl reCt tO CO n S u m er g en etl C testl n g (DTG) @ Most health conditions arise due to a combination of genetic and

other risk factors.
® Genetic factors M Other factors

Everyone starts life with some genetic risk
factors for the condition. Some people have
very few, some people have a lot. You are
born with this risk and you can’t change it.
Direct-to-consumer genetic tests aim to
measure this risk (though their measurement
is often far from perfect).

p— Over the course of life, people

Xza::ndrwe ) are exposed to other factors that
23andMe- S eg smoking increase the chance of them
1 = experiencing the condition.

Welcome to you

g
Jm

If you had more genetic risk factors in your
bucket to begin with, it takes fewer other
risk factors to fill the bucket and result in
the health condition.

v
BRL00

100 CIZOIEIT0

Some of the other factors, you can’t change,
like your age. Some factors, you might be able
to work on, like smoking, or alcohol intake.

Even if you have a ‘high genetic risk’ of a
particular condition, for most health conditions,
having a high genetic risk does not mean you'll
getit.

By working on the factors you can change,
you might be able to reduce the chance of
developing a health condition, even if you
have a high genetic risk.

BMJ 2019;367:15688



Rethinking data quality!! Big data create the world!!
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Therapy Root Teaches Social Skills to
Children With Autism.

ol AT&T Wi-Fi ¥ 3:40 PM amazon )]

S —
echodot
< 3RD GENERATION
S~ —
. N N SN
NEENEN \\‘\“\. St
\

N

Activity  Voic

Tell me a challenge to do
o “itukudal,.o 0

Here's something | found on the web. According to

ourcommunitynow.com: The challenge is simple: plu
in a phone charger about halfway into a wall outlet,
hen touch a penny to the exposed prongs.

"QTrobot
LEARN MORE ON OURCOMMUNITYNOW.COM B

o




Precision medicine a”

Box 7. The GINA asthma treatment strategy —_—
Confirmation of diagnosis if necessary ©
>
Adults & adolescents 12+ years ik oo "‘7;’",.’,%",“ 5 -
Cornorbiditios QC)
Inhaler techmque &adherence ‘T L]
Patient goals 5
Assess, Adjust, g
Symptoms Q/ o
Exacorbations \S\ X .
Side-effects %) (2} °
Lung function & o
4
Elont selipfoction Treatgaim of modifiable nsk factors >t
Diditios N
-pharmacological strategies 8
kil
Asthma medication options: Q“\ M;’:&;&:ﬂmm
Adijust treatment up and down for CJO
individual patient needs A o
..................... STEP 2 <
PREFERRED I STEP1
CONTROLLER : Daily low dose nhaled e I
to prevent exacerbations : As-needed or dose ICS: ¥
end coatrol symptoms  : low dose Q}V‘ '0 7|5
: ICS-formoterol” & 5 .
C[""W : Low dose ICS W(LTwa
controlleroptions : taken whenever SABA taken
L PRI e & =
ERCrE . As-needed[dw dose ICS-formaterol ™ As-needed low dose ICS Alrwsy qnlhclul cells :
Other : S !
reliover option (_,O As-needed short-acting B,-agonist (SABA)

* Off-label; data only with budesonide-formoterol (bud-form)
1 Off-label; separate or combination ICS and SABA inhalers

For children 6-11 years, the preferred Step 3 treatment is low dose ICS-LABA cr medium dose ICS.

6. ADVAIR DISKUS (fiuticasone propionate)

® o o * ®
f ' ﬂ ' \,.
*

Asthma
oi
ﬁ*

3 Low-cose ICS-form is the reliever for patients prescribed
bud-form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with
alorgi rhindis and FEV1 >70% prediclod

Thi cell

1N+ «¢, Basic proteins
e o o o i 3 Cystciml 1Ts
7 Cytokines A
' ' ' ' M\ll\ gz : Mast eell
Rns ™ y o Huummr
. Cysteinyl LTs
pithelial cells L.{ elo e l'ruq.ml.\mlxm

Cytokines

i \ @sﬂmh muscle cells
Nature 520, 609_611 (v Fibroblast ?@



Omics Factors
(Rx / Dx Factors)

= Patient History
+ Electronic Medical

Records (EHR) MDx and NG5S Molecular
* Qualitative Patient Informatics Imaging Dx
Feedback

CDx Biomarkerand

Testing Targeted Therapeutics

= Screening Reports

= Vitals Sign Monitoring
= Medication Adherence
* mHealth Devices and

Apps

Point-of-Care ‘

Disease Biomarker
Disease Subtypes
Molecular Sub-populations
Omics-based Risk Profiles
Demographics
Socio-economic

Clinical Features

Lifestyle

Preferences

Health History

Environmental
Health and
Safety

Molecular /
Clinical Decision
Support

Medication
anagement
Solutions

Lifestyle | Digital Health
Tracking | Coaching

Patient
Engagemen

Clinical and Remote
Care Factors

Remote
Patient
Manitoring

Predictive
Health
Analytics

Personalized
Wellness and
Fitness

Note: The text boxes indicate key data sources generated by each segmentfor patient stratification.

Lifestyle and
Exogenous Factors

= Environmental

= Personal preferences

= Lifestyle—diet, activity,
mental wellbeing

= Socio-economics

. Core Precision Medicine
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