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White Paper is Published: Key Messages

Key enablers of digital health adoption

® Healthcare data policies

Enabling Digital Health Adoption
in the Asia-Pacific

® Data security and cybersecurity
L ] Digital health regulation
A Whae Paper based on a vwiual Digital Health Roundtable

organised by the Duke-NUS Ce of Regulatory Excelance
on the 18" and 19 of November 2020

The (digital) way forward

Enable healthcare data usage

Strengthen data security and cybersecurity resilience
Promote regulatory innovation

A collaborative approach

Conclusion

U ® DukeNUS

(‘ Centre of
v Regulatory Excellence

https://wwaw. duke-nus.edu. sg/core/think-tank/news/publications/digital-health/enabling-digital-health-adoption-in-the-asia-pacific
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Methodology Pros Cons

Shift one unit after Mi step on three
underlying continuous components

Obtain tipping points

on original scale the shift should stop

points

1) difficult to choose the unit and do not know where

2) hard to explain the relationship between lipping
points and the primary endpoint
3) maybe hard to explain if we find three tipping

Directly link with the
primary endpoint,
easy to explain

The response rate p,,,, are changed by
Prese + Spent Where 5., are defined in a
way that they correspond 1o a shift of one
responder 10 a non-responder

regression

1) Inconsistent with our primary analysis, logistic

2) Do not take covariates into consideration

Methodology Pros Cons

Directly link with the
primary endpoint, easy
10 explain

Shift a target number of imputed
responders/data by sampling and shift
them 1o non-responders

Probably introduce more varlance due to sampling

Directly ink with the
primary endpoint

Shift a target number of imputed
responders/data by Bermnoulli distribution
B(1.p) and shift them to non-responders

sampling
2) Not very easy 10 explain

1) Probably introduce more variance due to

DIA -
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*Scenario setting:
I.  n=360, 1:1 randomization, two treatment groups (Active and PBO)
Il. Monotone missing pattern, missing rate = 15%
Il Imputation number M = 100
IV. 12 combinations, S00 simulations, treatment effect is measured by odds ratio

Evaluation method

1) Absolute relative difference
(ARD=4, -#,J14,| ) of estmated
treatment effect ()

Methods of shifting one more patient (51 1) With-replacement 1) ARD

vs 5i) 2) Without-replacement

Variants Values
Sampling time (K) 1) K=1,10,30

Sampling set (21 vs 2i) 1) Imputed responder | 1) interpretation

2)Imputed data

EN

s The graph plots the ARD |fy=1 ~fx=10//|fx=1] Over 500 simulations.
= There is no much difference between K=1 and K=10 regarding /. (similar
conclusions in other scenarios)

Aiohts relaties dierence o astimsted brasimant oect betmeen Kol 4nd Km10M8=8.3.54 40

E2

Variant 2 — Methods of shifting one more patient comparing with
and without replacement by ARD

= The graph plots the ARD |f.icn ~Pwithoue /1P wien] over 500 simulations.
= There is no much difference between with and without replacement regarding /.
(similar conclusions in other scenarios)

Ey—— - - DIA e

Variant 3 — sampling set

= As expected, the estimated treatment effect given by sampling from imputed
responders decreases quicker than that given by sampling from imputed data.
= Itis easier to explain if sampling from imputed responders.

e
e The red line plots
Z lll|l|i‘; ELE FEEL 464 median values at
1 DO A
1 Pl . s
1 2 s
§ ‘: :
= DIA
! e D\ comemunt

Simulation results

Variants Values Evaluation Conclusion
method
Sampling time (K) 1) K=1,10,30 1) Absolute relative K=1
dffference (ARD={g, -

B2118,1 ) of estimated
treatment effect ()

Methods of shifting one more | 1) With- 1) ARD Without-replacement
patient (5 vs 5ii) replacement
2) Without-
replacement
Sampling set (21 vs 2i) 1) Imputed 1) Interpretation Imputed responder
responder
2) Imputed data
v v DIA e
5

DIA -

Variant 1 — sampling times
comparing K= 1 and K = 10 by ARD

DIA <

WEZ/E, W THE=M7E NaKBESE
ADERBEERLRIRKRENERE. (BFE=Ff
T3ERAMIHAE, T AR 2B IR, R
FHFEFEERS . BT T LLTAIEHL,

Rt

KEFRIEIREL, 25091, 10, 30; AL
BEMEEERE; HiFERNrEREEEER
e, TR RN BBLAR RN BRI E R
B, —HB32x2=12FHE , EREXRERILERS
1B (ARD) &SR EIIFIERZES (Bl o

K=15K=10, 500X I EHREFHILER AT,
ARDZIER/IMETF0.005, FEIHAERER RIS
REIBRN IR ETHE T RAVEIMIZRE
SEFRI/N R RIEEAK . ELIEEK=1(E
2).

S00RBE BRI IMEHRFRIZERAT, ARD
ZIER/MET0.005, B 50 A RIS RAY
IR/ TMEMFE RIS IR LS, &
BI—PshiftAd MEEM EIBINshift MY, (ERS
BRAE, PRUASIEERT O (E3)

BHERRNEIHEIRETIHE, BEMEMNT
EE DI, [EAIFREBRAEREE, MBI ERY
& PshifttSHEAYATT T UELL N\ PrE16/E%0E
ER&AIZINE BmshiftfSHAETHTRUE F#EE
Ro EFERIMBANNINEERIZINE Fshift, REE
DR . XEERNBEININEERIZIRE Pshift

(E4),

ETFULNER, BREETK=1, EENE
ABER, THEmEE. BB ETSEELRE
ERXE, BEERHIRREX (ED) .

RMEZ, IRRLo T ST BMERT
AOBURRME DTSRRI —FP, FEAFAPYEReIEi AL AR 2
EeER Rt I EYAPTERR, B I E(E
TRERIGRS XF R, (BRNER LS ERIESR

SE6E RN, FEESHBENTIE, hHEEAMEM
BB RITERASE,



DIA2k&RIEHS0S N EZR

SRNEFEFSEERE G F BB

REMMIREN
EMRATE
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