HEEE (HERER - &%)

(L

= BH - 2B 2019 EB U MEREEE (American
Heart Association) &

ARTsiRR - EILRRERIBE B2
A - BERTEE
TRELEIR - EEIE
HEREARY © 2019/11/15 -2019/11/20
s HEA ¢ 2019/11/25



i (2RHiET)

AR R B A v BRI FE Y THR B R - RIHEINRA T f e TR Eh 152 - fE
5 [T BR R Ui S VE Y SRR ~ B PR BORA TR SE - 1A B (83 ReF S BN T BN M R
(Ambulatory blood pressure)fJift5t - SERYITSEEEL — Ty R4S G TEIM B EE
B H AT ERIE S A B\ T R it - 28 e (50 A TSl BR S TR a5
bHY T H « WP R R OB - S ERYERL LS S (American Heart
Association) EliiAE - BEFZIVEE « I BICE HAiEidE 2 gy
o Bt SR G h A BRI 2 T > T TEF 2 RIS R E
J31E] e

T - REVLRES S ~ SIME - {TEhmEE



— H#

FEELLEE e American Heart Association Jg (g2 SR HYTHIR BT & 3% » AR5 |
FE BRIV R RE R 28 AR e ik (R BB 2= T Eh iR
BER TR O E BRI T A JttEﬂ%E%%%éﬁ%ﬂﬁu@%ﬁ@%ﬁf?éﬂ& H B Bk
SETRAHT A TR B R il sl B B TEORIEY H 1Y - JE153F 2 R E

BEAN By T ECE BT A TS R ET » BiE 7’\%%8@—'@;‘; BRI
A B ST > TR T BRI RTINS RS R AT R B ER

B -
S 5

SAFENER] L € (American Heart Association){f 35 B 58 FRAVE IR ER T » #EE
0BT Sa Y B3 28 » 43k basic, clinical, and epidemiological research - é\
FiE iy digital health and precision medicine HY%E - ANEEK A RPN & i BRRF ZE A TE
RE » REAZOTRFEA T #OME MREN T2 - B4 S MR R Dl e oY AT -~ B
PRECTATIREANGT » 1825 G & RPN TTENMELET (Ambulatory blood pressure)
HIBHE - SFAVIHZE R — s S TTENMERE AV EHE &R K B i BRIE 38 Y
BN TRl - S8 (o A AT B R e TEUAI Lol 8 R Y T2« 28 A A 22
BEFRUNNTE% - TIERASE T E T3 2(H ] machine learning technique » $H 24 /N [ff BR S
15 P B RE S TEDA O S SR TR0 B 454 » 920 35 B R I BRR TR (B (B £ > AL
OBk I AV MBS - AIRE H A S TEHIEE - BB 2 H0 i 18 TR PR
& » & N EE TR REAZ B IEAY usual blood pressure [ -

=~ LfE

BER G AT 2 EREIRYTFT583R - B ISCHEMIA study » F52XH#RE Courage
study HUBFSEEEER - B ERLOETRAVIRE - (SRS (E FEEyIin_ B g s
o R H B\Jﬁlﬁ‘**%{iﬁ’ﬂﬂﬁﬁiﬁw BT OEE Tl EEE - AEERTE
{8 RV EROE LR - i E EHVERERE eSS RN © JESh - BR TSRS R LS -
Bl TR SRR - L2 TR SRR & - Hh— S
APERE > gk T



= (s EE 2 World Economic Forum Bl AHA JL[E 22 2 T 2Bk ERHE A
f 57 B 2L REBEE [E] - 55839 Data Free Flow with Trust (DFFT) AES » 1S (EHE & 0TE0

LU

S~ » BRI AR EE R EAVE M - 3R ARRRL - ERRE - &
HVERE - RERZ2MENTRTE T - RE Party [EZ N ERELZHREANEME
A BEMARAL R KAV EIR 2 - 125 DFFT Bl S EPRE B L AT AR -

IR H ATERIEEAYE RIIEEFE Individual right, data holder DL Kz public purpose
iE = NEE & RS2 biased toward individual (&7&/ER)%) » B2 biased toward
data holder (GAFA F5HJ/& Google, Amazon, Facebook, Apple #fir &R HE) - B
biased toward public purpose -



HIEH V- EZ 240 EEVG R -
R EAR F A EAVEREE GDPR - {I32RERT 2 1500 FEAMT R LA APPA HfETH -
FEARRFSHEAFEAEL T - BERHEERA AR AR -




piran - FRIEZSERVERAITIRE - A ARG HHEUS ERAAFEDTR > AR ERY
A AR E T

T IElZ World Economic Forum Fr ESREVERISL AU - FERF AN IRGERRRARY
HIFE I » 22K digital public good -




g~ EERSEHE (ERESUEIEE)

TERBIROTEE T > I EEERLEN T REE > E28 (REBLERZ S
HIC AL RN R BRI E I R AT RS - (2t A TSI YRS - & 2BkE
TERTSC B R RS B B TR [EIR - PR B2 (R A R AR AR T S (ED R > AR &R
W ARSI B A - TN E[HE healthcare data governance HY 22 2R REERER BTG IE
HIHIE e CRVE R BRI R 1T LA 1 opt-in. B opt-out (Y77 =03 data
user {EH » DUEFRAKHIA RHES -

WORLD
5 ECONOMIC
. Healthcare Data Governance framework RS
<D -
29 Sources> Services and Rewards <Data users>
- B
Data platfo Anonymized -
m Informed consent plationn Dat companies R
Individuals 3 <Data E_XChange> - Next-nge?ation Local
« Opt-in Identification Medical Information governments
* Opt-out <Distributed Database> v
| E Standardized Open API ﬁ
Hr - Without Consent = - Hospliats e
R -
Otganizatons NDB == covbB &= Pseudonymised Al
- g;rporate Data/ Q
Authorized Nursingicare Calculation 5 > o
- niversities an
m Public Purpose results research institutions
Access (APPA)
- Privacy Protection Law
Spaces - Basic Law on Medical <Trust> Secure trust by efiminating fake
Information data, obtaining effective consent,

P

BESN  AEREGETIE RIS S A BT RSy, (R DR (B -
USRI T ZOR S R R R FE C SR - 7 B E A IRA R
T (SRR BRI -

PRTTEI A R S RIARES - A EORIR T 3P IR - A AR
REOR > SR AP » EAERISRINR M - FRsem S E AR - oA
iR SR R - Y AR U 2R AR R R 1
Mo EIATER R R A BT » 1A ST BT » P TE AR 2R
Bkl > AE IR R R A S TR RSSO R\ (R » Iy S BURTAE
SOTE TR AL (RREIIIRIAS  He B LI BB RIS BRI T - TR B
iR |



¥ -

-

[ Mos017

Derivation and Validation of an Integrated Risk Prediction Score System Based on
Comprehensive Ambulatory Blood Pressure Parameters
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BACKGROUND & OBJECTIVE

¥ Elevated blood pressure (BP) and heart rate (HR) are closely
associated with cardiovascular (CV) outcomes.
» The Framingham risk score is one of the established risk prediction
models for predicting 10-year CV events.
» Ambulatory blood pressure monitoring (ABPM) can provide
information superior to conventional office BP for confirming a
diagnosis of hypertension.
The nycterohemeral rhythm in which BP and HR gradually decline
during sleep hours and soar rapidly before awakening
characterized the vanations of sympathetic activity and is
hypothesized to carry important prognostic information.
We aimed to utilize emerging automated machine learning
approaches to investigate the prognostic values of the following
indices in the two population cohorts:
» The ambulatory BP during different fime windows (daytime,
nighttime, moming, evening and 24 hours)
» The BP at different levels of HR for CV mortality

RESULTS

v
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Table 1. Descriptive statistics of basic characteristics between Kinmen and
Jackson Heart Study (JHS) cohorts

[ Themeniisn s inae) [7 vaioe
[Male.n%) |

<0.001

703 (52.34) 131 (34.02)

55.01 (13.05) 50.24 (10.60) <0.001
158.97 (8.50) 182,88 (2.97) <0.001
g og £3.34 (11.20) £7.07 (18.08) <0.001
BMI, kilogramim? 26.02 (3.77) 30.58 (6.12) <0.001
Cholesterol, mgldL 200.61 (38.61) 200.68 (40.16) 0.675
HDL-C, mg/dL 40,60 (12.87) 55.24 (15.08) <0.001
mg/dL 124.50 (34.83) 124.71 (36.75) 0.853
g 375 (24.80) 128 (32.70) 0.003
Alcohol intake, n (%] 182 (12.70) 169 (43.90) <0.001
Disbetes, n (% 152 (17.60) 78 (18.70) <0.001
Office parameters
Heart rate, /min 70.63 (13.88) B7.51 (11.40) <0.001
g 142.70 (24.868) 143.66 (16.44) 0.358
80.25 (15.17) 93.94 (11.08) <0.001
107.07 (16.58) 110.52 (11.08) <0.001
g 53.44 (10.20) 40.72 (14.82) <0.001
ABPM parameters
Heart rate, /min 76.86 (2.44) 75.70 (10.38) 0.048
128.60 (17.85) 127.08 (13.14) 0.446
o 8142 (11.68) 76.01 (2.84) <0.001
97.15 (13.14) 03.33 (2.17) <0.001
47.17 (0.82) 51.87 (10.70) <0.001

. HOL-C, high density lipoprotedn cholestenol; LDL-C, low density Ipoprotein cholestami; MEP, mean biood pressurs; PP, pulse prassure
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Figure 1. The line trend of average C-index for CV death risk and average HR at
each hour

Table 2. The C-index of Framingham risk prediction model* for CV death risk in
different time period, HR status and ambulatory BP covariates in Kinmen cohort

] Day-time Night-time All day
- Average Maximal Minimal Average Maximal Minimal Maximal Minimal
HR HR HR HR HR HR HR HR
E o::: 0797  0.820 0860 0827  0.865 0788 D860
0.827 0793 0814 0854 0828  0.857 0788 D853
[rdaall 0827 0784 0814 0854 0824 0857 0787 0853
0793 0772 0786 0832 0817 0830 0774 0826
[ETctal o700 0788 0782 0840 0817 0843 0770 0838
0799 0782 0780 0824 082 0848 0774 0843

HR, heart rate; SBP. systolic blood pressure; DBEP, diastolic blood pressure; MEP, mean biood pressure; PP, pulse pressure;
RSF, random sundval forests
“Framingham risk pradiction moded repiaced the oMce SBP with 24-hour ambulatory SEP, DBP, MEP and PP.

CONCLUSIONS
» This study provides evidence that prognostic information for assessing
20-year risk of CV death is substantially improved by substituting office
SBP with night-time BP at minimal heart rate in both Cox-PH and
machine learning models when looking at two different cohorts.
» The transportability of the proposed cardiovascular risk function should
be evaluated in future studies.
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Figure 2. The C-index and AIC 8erformance on JHS when BP covariate replaced
as ambulatory mean BP and P
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Figure 3. The C-index and AIC performance on JHS when BP covariate replaced
as ambulatory SBP and DBP
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