Eﬁxwﬁsmﬁmﬁg%
IEHIZE L ch R R R =

ARkEA Bt

PR A P XESE
EFMRIEA

PR IZZTMER



— 1 B REIERERIIN—%E-
Exogenous data

1,100 Terabytes

...........................

Influence on outcomes

60%

Generated per lifetime

Genomics data

6 1B e 309,

Per lifetime

Clinical data
04TB . ; oo 10%

Per lifetime : :
1ZB=1024EB=1024PB=1024TB=1024GB
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NEJM Lancet JAMA BMJ

Clinical Trials 57 57 28 18
Observational study

Prospective Cohort 6 0 6 8

Registry / EMR

/Administrative database 10 7 16 20

(including CMS)

Other design 9 9 4 8
Meta-analysis / Complex design 3 8 9 20

©  BSRHSRIETEICEMR. BIRHNREERQETERIRIFRERE
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Volume of Evidence

Product Lifecycle
m Pharma RCT mPharma RWD m Non-Pharma RWD
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Value

A
Stochastic optimization | How can we achieve the best outcome given variability?
Optimization How can we achieve best outcome? ]
Predictive modeling What will happen next if?
Forecasting What if these trends continue?
Simulation What could happen?

Alerts What actions are needed?

Query/drill down
Ad hoc reporting

What exactly is the problem?
How many, how often, where?

Standard reporting What happened?

L 4
I

|

PRESCRIPTIVE
HEBMED

PREDICTIVE
TR T

DESCRIPTIVE
AT

Complexity

>
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AFEE IR M 2= XS
RIRTPFBEXREZE
HAFIIES233% JACC/Circulation

NiiESES RIFEIER

BE{E M ZA - WEFEMT
Wi - DT
DANVESE &uSREINEE - EUESIMSE

A MERRERIA(F & SREINE - PCIEgE , BMI
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All P value I ‘Tﬁ"lili3"l§uﬁﬁ1§ﬁi 1EAUC%HE 1‘[5
0.826 ->-> 0.817

Age 1.060 <0.001 . -
Killip > 1 1.681 <0.001 ’ Welght : }JD)\{Z'KE#%7£1 }JDAUC
Anterior infarction 1.275 <0.001 - Cr: H)-LE:H: 1:3‘ gﬁ-i?kg‘ﬁg*'&é

« Time: \HIEIRE ERAYRT B AETHS

HR 1.022 <0.001
SBP 0.982 <0.001

Female 1.622 <0.001

Survival Cardiac Arrest 3.246 <0.001 T H E LA N C E T
Sl (U Tl Pass Lancet first round editor committee review.

- Age <= 58 930 [IES 0] (S.an7)
| - "

- Female in [0D.000 ] [H4=5 = 0] —> O (4,124, O F35)
- Female in[1.000] [445%5 = 1] == 1 (512 05722
Nip = 1.500 [ = 1] (2613
ardarrest in [0.000 ) [#435 2 1] o> 4 (828, 0 743)
cCardarrast in [ 1.000 ] [ = 2] —> 2 (33, 0.879)
B Age = SO.930 [45 : 11 (7,553)

Bl KKHllip == 2. 500 (#4375 : 1] (6, 757)
Bl Aage == 65016 [AMs = 1] (2. 0570

[E= KIIIIp( 4.500 [4A=5 = 1) 1,593
R 7 San et 13 1 s bsats * New model AUC = 0.783,
L e TE I TR [ W, 0E, T ot o ) - .
: 2as. o.ras similar to TIMI (0.717 ) scoring model.

- HR == 98 500 [443% : 11 > 1 (4,245 0 786)
B HR = 98.500 [ = 1) (455)

Killlp == 1.500 [44= = 1] => 1 (259 0.745)

Lo Killip = 1.500 [#835 = 2] => 2 (196; 0.556)
E- Killip = 2 S00 [F8% @ 2 ) (796)
W kD == 3.500 [ABEE = 1] (215
HR == 87.500 [#&3% = 11 > 4 (178, 0.702)
E HR = 87 500 [ = 2] (23273
s SBP == 133500 [F#835 1 2] > 2 (135 0 7a8)
e SBEP = 133,500 [#E55 @ 1] > 4 (102 0 529)
KINp = 3.500 [#s : 2] —> 2 (381; 0.782)
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Query Patient Similarity Analysis

Efi]

B N <0R A-

) O © (v g : X,
M U &8 M » e X,Q . . .

wE 5 H b

Kat E@ E hd “m 'L/‘/_j:' - T . ° o]°—R—°
M o0 & O - gy E= R ) | ZLe o
M Y aa & BUIAL i Shewers § om0~ e °

o/ LE/N Traeg BRI R Mﬂﬁ 2 . .

. %JID 'j: , M‘ii_'i E Patient similarity assessment in
“OB .O‘ 3‘3‘ a ik ’filg E } *& N ’HEE %b m clinical factor/feature space
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ACUTE ISCHEMIC STROKE PATIENTS IN TIANTAN HOSPITAL

Target to 1-year mortality risk for AIS patients

7 N=3685 OR=0.82 P=0.039
16. 2%

- =

Other Antihypertensive CCB Usage
Medication Usage

N=2152 OR=0.29 P<0.001

10.6%
3.3%
CCB Discontinuation CCB Continuation

N=6802 OR=0.74 P<0.001
17.8%

Aspirin Aspirin + Statin

13.8%

N=6802 OR=0.77 P<0.001

0,
17.4% 14.0%

Aspirin Aspirin + CCB

-
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Al
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FIE
CHF
I HTN Fe |l
<75 " Age>e<75
1! Diabetes V. 1.
Stroke
History
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HTN Female HTN F
A
Age>e<75 % Ag 75
v
Diabetes Vascul Diabetes Vascul
Stroke
History
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. 1EAEL£W%

MERAYK

b/AZ

E " v Nﬁdeﬁ
Categary % n
0.000 78305 66864
1000 21695 18525
Tatal 68345 B5389

. %Miiééﬂf@%ﬁtl@(%%

= = /= =
X = A - s i~ —

0. 0|00 0.0‘00 1.000

Mode 3 Mode 4 Node 5 Node 6

Category % n Category n Category Category % n

0.000 82028 53259 0000 66492 13605 0.000 0.000 29175 4556
H1.000 17972 11663 H1000 33508 6856 = 1.000 H1.000 70825 11060
Total 51968 64928 :t/ \d t Total :ﬂ 1104 Total 12.499 15616
~HHIEAR / 34 H

l (% == /34 EN a1

Q10_7

Ad). P-value=0.000, Chi-square=952.5532 di=1

BhZEEC

(5]

BABER33.95% 2R

B /MHEECIRE

[P R §

=

0.000 6048 82519 |
® 1000 33,952 42419
Total 100.000 124938 [

“%%Eaaﬁh

A

1.000
Nodle 2
Categary % i
0.000 39584 15655
1000 50416 23894
Total 31655 39549

+£lef¢§/ill$£ﬁﬁmim

~74

ki
0.Q00, Chi-square=327.520, df=1

Ad]. P-value=0000 Chi-souare=332 182, df=1

% 8 o/ N NARNVE ]
rj:: 2 02 (o) ,ﬁ)‘( 3 | ﬁ&%lﬂ/ ~ |
0 0‘0( 900 0.0|0u 1.u|00
Nude 7 Node g Node 9 Node 10 Node 11 Modle 12 Node 13 Node 14

Category % h Categary % h Categary % h Categary % h Categary % n Categary % n Category % h Category % il

0.000 84738 41070 0.000  74.048 12189 0.000  69.334 10649 0.000  57.938 2956 0.000 54313 4559 0000  42.088 6540 0.000  44.892 1059 0.000 26379 3497
® 1000 15262 7397 | (MW 1000 25952 4272| (™ 1000 30666 4710| [® 1000 42062 2146| (M 1000 45687 3835 (1000 57912 8999 (M 1000 55108 1300 | |™1.000 73621 9760

Total 38.793 48467 Total 13.175 16461 Total 12.293 15359 Total 4.084 5102 Total 6719 8394 Total 12.437 15539 Total 1888 2359 Total 10611 13257
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Diagnosis

Medication
Procedure
Lab

Vital

Temporal Event

Engine

B
(ipmy gy iy | Pattern Mining
[y 0y 0y |
(0 |

Historical pathway traces

SHARBERFNRMNMECITIEE -

Care Pathway Explorer
“ @ | @ ocalhost8080

Care Pathway Explorer
WP s (g8 | Oveviow | Pusers | Pow
<4

E ogeorne 001
< >
Cohort Saze: 273

Popul

lation Size: 430

P—

W Heart Failure

Anti-infiammatories, Inhale
A EaR s, Inhale

Cohort Selection: CHRONIC AIRWAYS OBSTRUCTION, NOT ELSEWHERE CLASSIFIED
‘Selections: *Glucocoricoids/

Deliver Pattemn to Care Plan |
Goal Care Pathway Drug used | Drug recommended Drug information Data evidence”

Blood sugar | Blood sugar badly controlled -> | Metformin “Glucophage + Glimepiide = 2o 879
management |oral hypoglycemic drug combination + Sulfonylureas
Blood pressure | Blood pressure abnormally high -> ) T P rr— S
management life style intervention ! Life style Life style intervention

intervention
Blood lipid Blood lipid abnormal -> _
management Statin ! Atorvastatin Lipitor - 72% - 7%

* - the first is the percentage for similar patients who used this treatment,
and the second is the percentage for similar patients who used this treatment and got good outcome
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A Decision rule Rule-based
— modeling decision support

Decision rule inference

Individual data

Knowledge - _ —
Type 2 diabetes with CVD high risk Rule-based care recommendation
_—
J/ \l/ N mE HRNF HRAIRAE SRR ARQ IR
Blood glucose Blood pressure Blood lipid \ = HOE: RiEas
management management management e Sl Lol
g 25 mg qd.
— | A HFF 5 mg bid.
= 0 beta®.. HEAR 25 mg qd.
' S HOE : ST
(S-S 0.5 9 tid.
BRX  RIER 1 mg qd.
3 YIS : BRAI
ity T2 BEMMST 40 mg qd.
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B HREE REFE
m Zzﬁzzw& Aeanex VEER
T
¢ B2 s HREAS nE o
TER E| — e E| 05 .
"
B [| mormems [ mo
2 BR O s [ wmews [ o g
"
° &E ARB E| JEMiva E| 150 mg
%
W= E| - E| 125 mo
PR R — —
s [ wemmmas o] mo
¥ mes E| FESSIEE E| 50 g

tid.

tid.

q.d.

qd.

q.d.

qd.

q.d.

Ha

| wwnE : B

&

B

FaiE
Fait

bait
Bait

s

ALUBE s B 15 B

st Fizgb Aoy - HEE

RiE (2016BE=EERE
ABHMBEEERIER)
{2013 R ERERM
iEM) | b AR
EEAE R THE
g

fanBEh, SRt
TR

48%

1113/2329 A

BEF3CR HYER

REMELUEERSAT. WAREE. EPSCIMEIERE

12 BT AT B STRR L
B:

27967

fEmZLsE, BEL
BEANRIEE:

90%

1002/1113.A

© BT AREEESRIRENIS ISR TS
26 5HERIREE |, 10FIRKLSR

HXEERP, X
BHERBLEBREE

26%
2329/8958.A

ERZASE, BE
M

85%

946/1113 A
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ik 318 5 B o i B R R e P 5
o IE10 FRBLMMER (LR, RIEES) gim |60% —— S0.0%
B 6.7% (Elk NEIBER 3.9%), HEHEAEE [50% AN
B89 1.7 fF 0%
o ITEYHE LA SRR S0% (EIR AEEER |30
5%), AFEEE ARIEER 10 f5 20%
o DEFELE. WERSHRFHECERIRRE |
ABE o

LFCINME AR kL i R

MEIEREE

BEEW
1. AL U B AR R R & AR B AR
FEERER BHER EHEEERE
REEEESEAELDL-C 4.0mmol/L <3.4mmol/L
;3 160/90mmHg <140/90mmHg
SEOE 5.0mmol/L 3.9-5.6mmol/L
HEfLmZ S HbAle 6% <7%
TR R EERR AR
EEHEE 26.1 18.5-23.9

DRERELRLBOTEGRRFONE

. AMELEERILTS

L EEEFETR SENE, BHEHEAN, ERED, GEiEF ERE OEPE

2) mMAEEE. REZNRIFEERNEREER, REATEHHWIARET, BRENERSE b-C
KFEAEETME S, TRMITEBREGY (FIFERMEIT): OERFEFERBIGTHIE
EARTM, STFEENFGLENRECINERIHFFS R, EHEN, FEFEHTE
ElEE oL-c, EFAFEBEERE

3) OEEE: ERENLE, KPRAREAY, BE0EES, FREFER6 AX 10 SB0E,
B LA EEFRIRE

4) EEITSHEY, ERTRESE: £ A B
R E Y- N2 N € A

FUbE O T e AU 5 B i R 1 € 2016 LT RO
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2012/08/01: 2014/10/01: 2015/04/01: 2015/07/01: 2015/11/01:
IETRHIEm—{R RIS+ 1+ Xl BIUE, HRERFESE HEEETIWIRE  BORSLHRES
LEE [ HZTHHEX e REIRIMIRSS

I FUERESESE M HREREECSE
PO ERETRERES HtRERRRCERES
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BRER

R 08
i TE5% : 1.9
i T2254 1.9 — Age 25
CIBReRZE 2 ‘

Eli%_iXb% 0.6
MLRRETY 2.

2igPCl 3,
FURRFI3.7

f£0.1

BRI 0
WBC 6.9
L 4.7

‘QL&/

ACEI_ARB 4.2

EEEIERE 8
BRI 12

Ekx_%EB 4.8
At 7E5% 1.8 Glu 2.2
W4EE 1.4

anteriorLead 2

Killips 3gk 1.4 — 15

Sociodemographic Clinical Condition
W iaxn U iR N

TrREE B% 0.4
14350_% 0.2

BERR_StcEE

FRRtESR

B ER

fIE)ITHK 0.1
MEBRERY 0.8

OBRAPZS 1.1
Hx14

B4R 2.2

45 3% 1.8

BERR_SEEE
TR 6.3

£0.7
SigPCl 7.6 WL gEIE 7.2
i T35 : 8.1
i T¥254 8.1 _

anteriorLead 5.3

Killips_34%LAE 3.3
BEEIRRE 8.3

.8

RistE_REISE
% 2.6
ACEI_ARB 9.1 I WEC 2.3
BB _AAE 0.5 \ 11
Ek_BCCU 1.7 KA SNES Cr0.7 \— BMI_XF250.8
HUAZEIER 0.3

IB%%AdE_6h 7.8
Admission Pathway . Hospital
Bk

Treatment
&
=108
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PR o' Sk B° B4 HhE
(‘HEEHAALFHSFE BN 350122; BELFEAFEEETE P BN 350001; ‘HBEELSEFER
£ #FH 350001; 4RI FAEFRAS ESS dhFE 100000)

[FBE] 86y BAELSAF 20052014 FHEAFREEILLEHFAFEAFTFGCR T AR ( cardiovascular
disease, CVD ) #8962 HA HiE L, EHFTHEFES. 7% (1) MEZEFEF AR TE P ot E4E
B F ik 2005-2014 FHE S FHEEBE RS AZ, BIETEMMR NS, ERAHELR, #WEE
MW TERSHEAL (2) FG6HME, BERFB. 0lEFF. CIBENF PR ick, EEET kA
AT A e BRI R (431 70,052 & 269 15,468,058 A BT 1#90 R, 127304 AERIER ), FA







