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a lot of DATA ?4 a lot of Information

DATA = Information
= Knowledge

= Theory & Expertise
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What are RWD (real world DATA)
&

Where do they come from?




#1. Whatare RWD & Where do they come from?

4 N

“Big data” refers to data sets whose size is beyond the ability of typical database

software tools to capture, store, manage and analyze.

- The McKinsey Global Institute, 2011

Big
DATA

¥

Medical Real world
oj ol DATA

r—| EMR Electronic Medical Records

R —— Ty



#2.

RWD vs RCT

Real World Data (RWD)

; data relating to patient health status and/or the delivery of health care

routinely collected from a variety of sources.

Y U.S. FOOD & DRUG

ADMINISTRATION

JKMS

Opinion
Medical Informatics

) Crec for upciaten

Real-world Evidence versus
Randomized Controlled Trial: Clinical
Research Based on Electronic Medical
Records

Hun-Sung Kim (5,** Suehyun Lee ©," and Ju Han Kim ©*

JKMS

Opinion
Medical Informatics

M) Creck tor paies

Hun-Sung Kim ©,"* and Ju Han Kim

Proceed with Caution When Using Real
World Data and Real World Evidence

..ING
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Food and Drug Administration. Use of real-world evidence to support regulatory decision-making for medical
devices: draft guidance for industry and Food and Drug Administration staff. July 27, 2016



#2.

Real World Evidence (RWE)
Vs.

Randomized Controlled Trial (RCT)




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Medical Big Data of Tuberculosis
and Respiratory Diseases

Hun-Sung Kim, M.D., Ph.D., In Young Choi,Ph.D., Seung Hwan Lee, M.D, Ph.D.,
Jae Hyoung Cho, M.D., Ph.D., Moo-il Kang, M.D., Ph.D.,
Dai Jin Kim, M.D., Ph.D., Sang-Haak Lee, M.D., Ph.D.

MEJM 2023 (3) 312-316




#7. RWD v RCT

Population
Clinical study design
RCT <
ANz RCT

Case—-control

Vs.

Cross—-sectional

Case-report

RWE




#72. RWD v RCT

peeete ys LTV

RCTs RWE
(Randomized controlled trials) (Real world evidence)
Objective “Can” it work? “Does” it work?
Purpose Gain regulatory approval Impact real clinical practice
Setting / Design “Ideal” conditions “Real world” conditions
Intervention “Fixed” regimen “Flexible” regimen
Compliance High Low to high
External validity Low to medium High ; “Heterogeneous” populations
“Homogenous” populations (including “severe” cases)
. High Low
Internal validity the intervention is the main the intervention may not be the most
difference between groups important difference between groups

RWE - Real World Evidence . RCT: randomised clinical trials Grimes et al., (2002) Lancet 359, p248-252;



#7. RWD v RCT

Real-world

HbAlc

Clinical trial

Time

Baseline HbA1c

Change in HbA1c (%)

GLP-1RA
(12 months)

n=221
8.3%

n=2,600
8.4%

0

02 -

0.4 =

-0.6 =

-1.0 -

-1.2 =

A

-1.25%

-1.6 -

[] 11 cLiNicAL TRIALS

DPP4i
(12 months)
n=1,889 n=652
7.8% 8.2%
0
0.2 =
. " 051%
X =
© 067 -068% I
> Gap
Ko}
L 08—
£
S 1.0 -
(]
L
O 12+
1.4 =
-1.6 =

. REAL WORLD

A, Conceptually, there is an efficacy gap between clinical trial results and real-world outcomes. Patients with diabetes in the real world are experiencing less meaningful and less sustained
improvements resulting in an efficacy gap; B, A retrospective study identified 11 pivotal RCTs with patients who initiated GLP-1 RAs (seven studies, n = 2,600) or DPP-4 inhibitors (four studies, n =
1,889) that included measurements of HbAlc at both drug initiation and after 1 year of treatment. Data from the 2007-2014 Optum Humedica database served as a resource for the real-world data,

and a cohort of patients with characteristics similar to the pivotal clinical trials was identified.

Diabetes Care 2017;40:1425-1432.



#7. RWD v RCT

Real World Evidence (RWE)

- H-ng]’ a’ o
QYA 2 SFA g

Holg e

(DQM)

Food and Drug Administration. Use of real-world evidence to support regulatory decision-making for medical
devices: draft guidance for industry and Food and Drug Administration staff. July 27, 2016
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(Data Quality Management)

BU BV BW BX BY BZ ChA CB
AST(GOT) ALT(GPT) HBs A HBs Ab Total Triglyceride HDL LDL
g Cholesterol glyce Cholesterol Cholesterol
36 66 - + 171 160 41 52
44 85 - + 143 133 42 81
15 23 147 115 42 82
35 55 Meg Pos 145 100 32 93
25 43 Megative Paositive 124 a5 41 66
33 54 245 280 39 150
42 32 - + 90 a5 33 38
2 g - - 159 280 41 62
<3 11 - + 123 144 44 62
1 16 - + 164 115 64 77
18 26 - + 162 &80 44 102
29 4z - + 146 142 43 70
28 38 - + 187 44
41 91 - + 168 152 43 110
35 44 0 133 105 41 71
54 36 - 164 80 51 97
15 15 0 10012 162 80 47 99
27 34 - + 127 80 39 72
83 152 - + 211
27 51 - + 176 155 42 103
12 15 - + 147 155 38 78
26 4z 0 11.21 176 85 76 87
B4 30 - + 173 25
16 16 - + 187 =1995 41
17 19 - + 106 =
20 16 0 34.1. 184 g5 61 104
21 30 - + 134 255 45 66
18 23 - + 139 31
28 37 - +
- +
18 19 - + 151 170 42 75
20 AT - o 117 110 B2 A2



(Data Quality Management) Excel with Paper

18 ERA+Y +3EY 023y

qae  sEs edEr M T T (mig (mig oo Visit 0 (Baseline)
1T y AELE AELE AElE AELE]
i el e - e
SCHOOL PID Birth Sex Ht Wt SEP DBF  ordcd new  start date end_date code vis 0 date  Glucose vis 0 Creatinine vis_0 Sodium _vis 0
2 1942 0 170 751 143 70 ATI0  2009-03-20 2010-04-05 2009-03-20
2 1958 1 120 /! ATI0  2013-10-09 2014-04-03 2013-10-09 129 064 142
2 1044 1 ATI0  2012-12-14 2013-09-11 2012-12-14 107 085
2 1941 X 1764 905 115 69 ATIO  2010-02-24 (20140616 2010-02-24 259 08 139
2 1941 0 175 67 o4 ATI0  2009-01-13 2014-03- 2009-01-13
2 1953 0 175 8745 100 42-11-14 2014-01 2012-11-14 92 109
2 1938 1 . 147 1-07-04 2014 2011-07-04 247 084
2 057 1 lecf(fggm 125 Q0303 N1 000303 282 07
2 1041 1 ATI0  2009-03-03 201 20009-03-03 125 06
2 1941 0 1619 867 128 L ATI0  2009-03-31 201 o= 2009-03-31 29 14 140
2 1952 1 150 5343 89 b4 ATI0  2009-03-31 2010-09-14 2009-03-31 107 07
2 1931 1 162 39 130 80 ATI0 20100330 2014-04-21 2010-03-30 127 14
2 1957 1 ATI0  2009-04-12 2009-05-16 2009-04-12
2 1933 0 ATI0  2012-05-25 2014-04-16 2012-05-25
2 1947 1 116 82 ATI0  2009-02-06 2011-08-09 2009-02-06 86 08 143
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Hypertensive diseases

No ACEi or ARB  ACEi or ARB prescription Ischemic heart diseases
 ——————————— » Cerebrovascular diseases
E Aneurysm dissection
| Diabetes mellitus
| i . Cancer
| Visit 1 Visit 2 Visit 3 Visit 4 Osteoporosis
E ”””””””7””: 777777777777777777777777777777777777777777777777777777777777 Heart failure
' 1 ' ' // Acute renal failure
index date average average average average average
- 6 months 0 months 3 months 6 months 9 months 12 months 60 months

»  Wash-out periods
Back up Periods

+ Compliance?} QF &2 A2 AlgH0 2 oAl =]

> AE 571

« Aol I}2 Wash-outd] M2 Aoj7} a3t

Kim HS (2016), Int J Clin Pharmacol Ther. 54(11): 864-871



It's the DATA, stupid..!!
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DATA = Information
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- Measurement Bias (or Assessment Bias)

- Prevalent Bias
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DM patients
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Stain

No Stain
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(1) Real Clinical Practice _“Epidermiology”

(2) w2 A7) Ot 2 dlo]E] &8

2> AFAT (RCT) A1 A L3 AR

(3) RCTZ “E7I53t A"  (a7eal, kB 23 55)
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ALDL = - O.2 LDLO + STATIN score
-41E10 + O.5 BMI - O.1 AGE -31TB
-1.4 Warfarin + 5.3 Thyroxine —-6.4 Bisphosphonate
+14 women -8.8

STATIN score = O DATVTIO - 6.4 DATVT20 - 19.5 DATVT40
+12.9 DFLVT40 +8.7 DFLVTXL80O
+ 0.9 DPIVT2 + 1.6 DPIVT4
+12.9 DPRVTIO + 8.5 DPRVT20 + 4.4 DPRVT40
-3.3 DRSVTS - 7.7 DRSVTIO - 10.4 DRSVT20
+ 11 DSVT20 + 1.3 DSVT40
- 41 DVTORIO - 7.8 DVTOR20

LDL1=LDLO* ALDL + LDLO
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#6.

Future Direction

Digital Healthcare
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Common Data Model

BHOH H2 HloJEl & 35d HlolE9] JH2 MrE= 2
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