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WFZERC R OMEEE (33L) : The aim of this study was to propose the new method for evaluation
of validity of a surrogate variable using the information of causal direct effect called
Natural Direct Effect. In addition, we applied this proposed method to the large scale
randomized controlled trial, CASE-J trial, and evaluated the surrogacy of blood pressure
on the cardiovascular events

From the statistical point of view, it is meaningful that this study could extend the
method of statistical validation for the surrogate endpoint to the case that a surrogate
is a continuous and a true variable is repeated measurement. The results showed that the
proposed method could evaluate the average natural direct and indirect effects through
the achieved systolic blood pressure in the randomized controlled trial and a natural
indirect effect through the systolic blood pressure reduction of about 2 mmHg was large
for the cerebrovascular events out of cardiovascular events.
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Natural direct
-1.14 (-3.12, 0.84) 0.23
effect (%)

(-1.04, 1.50) -0.69 (-1.87, 0.49)

Natural indirect
1.05 (-0.33, 2.43) 0.25 (-0.61, 1.11)

effect (%)

0.47 (-0.27, 1.21)

# 1
FRAT R SRR
HUFENEY TAaTry
P value
(N = 2,278) (N = 2,275)

Efy (SD) 63.8 (10.4) 64.1 (10.5) 0. 554
BMI (kg/m?®) (SD) 24.6 (3.7) 24.5 (3.6) 0. 220
ot (%) 1055 (46.3) 981 (43.1) 0. 030
EERMLE %) 435 (19.1) 464 (20.4) 0.271
WRE (%) 976 (42.8) 982 (43.2) 0.827
B B EBELE (%) 243 (10.7) 221 (9.7) 0. 288
EEEX % 769 (33.8) 789 (34.7) 0.511
EmELRE %) 291 (12.8) 296 (13.0) 0.812
BRE (%) 562 (24.7) 528 (23.2) 0. 248
ML FETR R (%) 1573 (69.1) 1527 (67.1) 0. 162
RIEDHY (%) 677 (29.7) 766 (33.7) 0. 004
SBP (mmHg) (SD) 162.4 (14.2) 163.0 (14.1) 0. 152
DBP (mmHg) (SD) 91.5 (11.0) 91.7 (11.3) 0. 489
HRBRPFIREER 0D 550 (24.1) 308 (13.5)  <0.001
R B UK (%) 508 (22.3) 311 (16.8)  <0.001
FREAHEI SBP (mmilg) (SD) 139.9 (10.8) 138.2 (10.1)  <0.001
BRI DBP (mmHg) (SD) 79.9 (7.6) 78.9 (7.3)  <0.001
DMERAS RV (%) 128 (5.6) 130 (5.7) 0. 889
ML %) 58 (2.5) 47 (2. 1) 0. 281
AR N %) 42 (1.8) 47 (2.1) 0. 588
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