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Abstract
Background Surrogate endpoints of cerebrovascular death, including stroke
recurrence and biological factors of cerebrovascular disease for long-term prognosis,
were barely address and qualified.
Aim To identify significant prognostic factors (including recurrence and biological
markers) responsible for long-term prognosis of first ischemic stroke, and to evaluate
where recurrence and other biological markers are good surrogate endpoints for
long-term prognosis by using conventional Cox regression model and also multi-state
stochastic models.
Method A total of 466 patients with first stroke that were the study population
designed for a randomized controlled trial’on fhé comparison of treatment efficacy using
aspirin in reducing recurrence was used-A series of predictors for long-term prognosis
of death from cerebrovascular were co.ll(;c.é%{'-:Cox regression model with or without
time-dependent covariate of recﬁr_;c_anc; jW.':ls-;:ﬁsed_ .to mociel the proportion of treatment
effect explained (PTE) for surrogate endpoint. T-he.:multi—state stochastic model with the
incorporation of regressions was used to assess the role of surrogate endpoint on
recurrence, other biological factors and treatment.
Result By using multivariate analysis, we identified four predictors for long-term
prognosis of first ischemic stroke, including recurrence, treatment, total cholesterol, and
serum glucose. By using PTE method, we found the latter 3 factors were independent
factors for long-term prognosis after adjustment for recurrence. The multi-state model
found recurrence is a strong surrogate endpoint for long-term prognosis of
cerebrovascular death. In addition, treatment, total cholesterol and glucose were three
another surrogate endpoints.
Conclusion Surrogate endpoints with recurrence and other factors without recurrence

were qualified and identified for long-term prognosis of first ischemic stroke.
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Loo= A% exp (-( A1+ A3)* ta)
4) Fg o RS 21 35 AR IS T B SR T B

Lio= A% exp (-( A+ Aa)* t)* A2 * exp(- A 2*(te- 1)
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B o By B E A P R E RS IS 78 TSR R BoRS ARSI E S TR 2
s PRAH ]
te A5y B R AR R 2 s TR S R ] - o 3 A o L 3 2 B PRI ]

PR B R R AT, IR A R A A e B Ry

L(e)=Lgy oLy o Lgy o Ly

EoH oo - Not - Noz - Nip 73 A1l AR5 BEAE 55— S v JEUE ~ 33 AR i rh (R S8 (B RS AESE TS
1~ R AR RS v R 2 RIS T B S RO T ~ S o B 3818 38 AR i I B SR U 2 A8 -

BRI > MIABUE T AR KA LEERS DI > DOK Ao, Ao, As BV RBEDUSEHE
(maximal likelihood estimate (MLE)) -

AR HAth SR TE A 2 P E RS AR 2 2 I exponential regression form i 2L |
= (EERE RS By

A = Ay *exp(BX ) X S g e
A =4, Fexp(B,X ) _. - | . .
h=ngrenp) L (AL )
BT RS R A R Tﬁﬁm#ﬁwﬁiﬁ Tl BB (o)

- % S ‘s’kiﬂéﬁuw:?té@%& %, A SRR,

R SRR B sk 1 L
BT TR © He o= %1
H1Z - i >1
1
E%=45 Ho: log( 0 )=log A »-log A =0

Hl1: log(p)=log A»-log A:-0

R AR A T - FRE RS S S — (B A R R -

PR E TS R R~ PR - BSIIMESECAIATE > (HE T HAREE
T (other cause death ) | #2720 » [RlIEEOMES [ A TP BB ARER A -
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Other cause
A death

7

) Al

First stroke

J

'

Stroke
recurrence

As %

Cerebrovascular
death

Bt ATO BRI © A Ao Loe Ao A fRFEKHD B E KN B

B (R B B RS R 3 RS PR S B A
SR R oty e e 2 58 (BB D S BT
5 o P A R -

x
Il -

.-"\;;; ,'_-'_ | ';
: == |
R T W £ || ¢
0 1 l 2 3 ||/ astate 0: YRR,
0 —(h+4+4) A4 Z@ Afe. @ state 1: B RS54
| 0 (A A ) =
2 0 0 0 0 state 2: [N E R IET(CVD)
3 0 0 0 0 state 3: HAFENFET(OCD)

[E B AR EIBONEDR > i A DL ek B Ao T
15 BEE & I o Loo=exp (-(A 1+ A s+ A )* 1)
S B S E RSB A EFISE T
Loi= A 1*exXp (-( A 1+ As+ Aa)* to) *exp (- Lo* (te- to)) *
exp (- As* (te- 1))
AR A B b LR S S M E SR
Loo= As*exp (-( A+ A s+ A 9)* to)
R AR o TR S (B R A BRI SR
Los= As*exp (-( A+ Astk Aa)* to)
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B o SRS B 1% A AR RS B SE S
Lo=AFexp (-( A+ Aat Ao t) *
Ao * exp(- A 2*(te- t)* exp(- A s*(te- t))
R TR R 38 1% 38 A H M JRERIZETT Lis= A exp (<( A i+ A s+ A o)* t) *
exp(- A 2*(te- t))* A s™ exp(- A s*(te- 1))
PUPEs E A= B RG RE DL PR A B AH B 2 B AU 2 A 5 HE] 58 =8l oy -

HH  GFETEER
EARERT (Table 1)

EARERT TR ) B IS ) YRR - MR - BIURERRE - =R H
JHRETEEL ~ HEERFTEE » M (e BMEAEL Fi2 A dttEE% - 4 DBP (during
admission ) [FRIETF{E 2540 DI = .p-.Valu-'é-'% 0.04 (Table 1) - {§354HAV-IT B HERAR
Fy 14.04 {5 (11.15~16.9)1_@@%&@%%@%%%%% 21.03 {HH (19.948~21.113)

f __rl.

WA S M IS EPREL., LA SRR (Table 2)

84 aspirin S AR B nidameite AR 1 1377 (5 (0.857-2.213)
LRGeS AR T » LIS aspirin 4FLVARELEEE - 2P 465 T AES | HEBAEIT
BUSLL - I - BRI 59 (1.026~1.075): RSeS| 9075 2 BRLL
K383 5 (1760~5388) - e TERBSIIEBRIED | MR BIEEEHEN 3 & © B0

BRSNS | S o SURBREER 3.495 f (1992~6.132) » BRRSRIMHIKAY
CIRBHIRAE  BEARIREOA | T HUEE = 107, SRR RE A 1T 5 (128~
2.748) » SRS EREEIL B PR PEC AR ST R AR TSI =221 |

SR A BREERLE - 4075 0.53 5 (0.290~0.887) « (Table 2)

ZEASE KRB (Table 3-1 > 3-2)

Table 3-1 A28 TE T - DA likelihood ratio test fEREZCEEFEIEFE » a 5% E B
0.1 o BEE—TRHVU(EAEFRAVEIE - BUFE ¢ B EUESE - =107 - SEHERERE =221 -
=W HHAE =221 - EPUEER ] - FFEEIHA R A - SOBTSER RS = iR
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HEIE T =R HHAS =221 ) #E8ER - TERUES B - KOEPERIY > TR BIEM A > &R
D T TIiiE=107 ) T4EIERERE =221 ) SSIEGEENRS > e SIEAAE
% PHlmRE RS BEFHE - MR - 185 - =107 - GHEERE =221 K "IEH
PN {E T -

Table 3-2 TR EEIA T 2 SEERET > BRAEHS  ERI9L - ELFEIE S T =107 5
THRREEIRE =221 ) ROBERAHN o PERIH A TR

1) THSH RS | B ERS M SRR EBRLL IR S E Y 3.45 % (95% (&
] 1.948~6.112) °

2) [MiE=107 e » EEPEEE A 1.8 % (1.117~2.926) ;

3) ME[ERE =221 58 - HERRELE AE A—F (EPELLS 0.511, 0.283~0.893 ) »
AEMERE =221 AIRERER - EFHE—THR

4) aspirin ;&% nicametate %%?*EE?E sfE\b e 1.58 % (0.97~2.574) -

FAEETE S " aspirin /:?F’?“ZHJQ?WJ[Ir RIS PR SE T AR EL( B nicametate
JEFAELEL ) » p=0.1861 ﬂzﬁ*ﬁé‘ﬂ:zé%%z%? MR - R MBS ETEDE

BB (IS5 - 0L Kaplan-Meiet Fw&gﬁfg,@,ﬁg %SBE% (Figure 1 § 2)+ 9 aspirin

A &% Efi%zéﬁ'ﬁﬁuﬁﬁxﬁ %LE%“@EE?I Sl {8 F T4 8T - aspirin 417FER
e - ' '
DL PTE SR & B EE R (Table 4

). Proportion of treatment effect explained (PTE) {578 f& [ 3255 (C 4 BEA 48 FE MR
[l BE A BT N A B 2 EL BB PTE « {H40 Table 4 fiow » AN =805 T fkE =107 "4
ME[ERE =221 FoaH - HEERGESA T For TITHEUERES | REUEE =
BIRHISE R - BEel TS ER S, MM AT - SUA N EAREE i
=107 )~ THEREERE =221 ) K TIAR ) BE R AEnE A -

DUE RGBS PTE » {DASEREERIA e s ) Ba K " IS E RN
VR (RS > 305 AP AR R —20 o3 AT -
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=~ DIBPEEREAL (multi-state model ) 73HTHIESR

—PEERAEAI R > K P AL R Ayl By 41=0.0158, A =0.0847, A :=0.0052 ; FTRFE—K
A S R P S BT SR B R R 1 RS R VR 3B AZ RISERS TSR L Al
[El## =31 (Figure 5) °

{EFAPHPE B - AhE T ARAY S8 B &y A1=0.0338, 1:=0.0667, A :=0.0037, A :=0.0114,

k5201104 ’ 13/11:10% ’ 14/11:33% ’ # _70/ %Téﬁé?ﬁngmEPE&Z?é >

AR AGINE 70% - 2E H AR S A 485 - RISE4ESET - (Figure 6)
% 5-1 ke 5-2 o3RI A =S R VUPS ERtsarh - 2 8 B 2158 I B iss
HRANZE ST (5 HEIREBEE R E R HED

& 53 I = PSERES T AN b RS 2 (R B (o) S5 BRI >
RECEHIET By 16.45 (95%{*%@?5[ 6. O4~44 78) HEFJUE;E?@E% H HBR AL A T

2 - @%Ammﬁmﬂmmmw@ﬁs@%ﬁ%%wﬁwmﬁm% (B 52 AN
e 3 B T O 4L 2 [\ Eﬂﬁi TR 5% B AT Ry — (AP AT (AL
B+ bR T WEEIR S R AT BB %€

ﬂ%mﬁ&%T%ﬁﬁ%ﬁﬁ%ﬁ@@Z@#ﬁ%ﬁa_ﬁ&ﬁﬁZ@ﬁ%ﬁm
Bl -
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SEVUE ~ S5
£ S

ANHFE S5 B — 2 51 AE TEOA & IR o e AR R FOE T AV TR+ - B
JEE#E « J&JE (aspirin £ nicametate 7 75 FL) ~ 4R ERE D) IfIUFEE o

73 AIA R R AR PR VAR 2R RE ~ RSB RMERVIEZHIRER » (] Cox
[ElEFE AT B ER R R 2 —(E & A RASRE o FH = PR B e PO Bt
B E - PEERRE TR T ISMERRET ) ARG R RS A T

EERAET ) BV 16 15 HAZMR - Jadn] - miEsE - RIERE R SR

2 Prep EUESSN - WIS ESE CHRIITERRIN S » (AR A ~ MUfESI(E - KHE
[ {1 B s R T S AR A« JE SR B4R 1) Proportion of treatment effect
explained (PTE) B3 > 15 S8R PIE E%. 0 2) PEI IR S PE R - R
am A ERAH ~ EBELEIES - TZJIBTJ%?%IE *ﬁixb‘/\?fé%“ﬁ(ﬁijﬂ T EE S (state
1->state 2) » f B K JEE F?Jﬁ“‘ﬁﬂéﬁt ICstate 193) EHEHER: Ve I

HEHEEY) G Kﬁﬂnéﬁ% ﬁsPIrlm B nicametate CEEZIRT - Wi & FEIfEATE
st EEIEAERE > HA Taspirin ?“*E‘EH“J.’[[L%@%{“ SR HYJE PR ELEL nicametate 5 4
31855 - Nicametate F—(EE PO nicotifi acid derivative - —FRITLE ARA
MAETUI/ IMROER] » IO E TR 12 B B RS ERITTL o 0T I SCRRE & LB
%o [EF#E—BHTE - 145 Wu TH AR 2000 4EAVRTE 1 51 aspirin SERE40

"R EE S ) AYER LS nicametate 4H1EK 0 €9 0.59 1 1 (p=0.055) - {HELL T HE

HREGET ) Ry FEEERER » aspirin JEHFAHEEELELT nicametate JEFFAHFE > BEIAE
et LAYESR - DL Kaplan Meier f7)& 4R 7347 * 2837 Nicametate JE 5835 4 A1 -
SUAAE - B4ERFE] 100 (B H - 2 R WsH Y= 21188 - 51160 (& H 12 M4H 2
[HI5 A 7225 o A[HE/E nicametate SEY{FiZalBn 2 1% - REEIRA - RELHHT
P T IRERUR -

e N TaIbEFE 0 AT - T ARRELEIRE =221 ) J5EAS H B&ET
BEHRIRERT, ERBEELITE 0.5 7245 < fi4% Amarenco P B Labreuche J /72 2009
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FEA 552 Lancet Neurology I A M EIRCE st 1 1) BRI AR
AL SR | BT S LR, AT« 2) FESIRTE T » statin
SRR T RS TR AE T (SR IE IR R 39 mg/dl (=1 mmol/L) -
KPR SR Crelative risk) T 2119 - 3) {ETADME-REE 7 -
e S RS TR P S L3 B ( reative risk 0.84,0.71-0.99, p=0.03) <
4) B TS R A T P B AR » At SR T 5

AT -
FEEHA S ER R BB | BIR MEPPERAE T | 19055
PERREORAE « R - SN EEAN T RS MR, ERAT 1.7~ 18 5 -
VERI « BEOIRE BRI R A AT P A A
R SR PRI ST SO chia gt ) R (B
e mwﬁxﬁ%%ﬁm %r¢ﬂ@%JEFWEE%tJm‘WH
ﬁﬂ%mmn,mémwmgﬁwaﬁéﬁrﬁ%mﬁﬁﬁ@¢mmr% BT
ESSRAT 25 > R HE%% b -
st AR RBiE %%@Amﬂkm% HISEBEEER] ~ SRR -
1 ~ R 6 20 e T S M B 9 A 1
%,

B SE AR
AT FE B RS 5 — S A I B LR M AR ZEAY BRI MR U - SR E IR
2= ZNGEE LT
ZIRZEsET - AT A BREH R R ] s B = s R RS [ - HLAZR
BFFERY 466 firf it - A 3 (AVIMAL R AL 10 g/dl > 8 firfEMmALR{E » S0k
et EIMBHRIRIR 2 -
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Table 1.

Descriptive result of relevant covariates by recurrence

Variable All (n=466) No recurrence  Recurrence
(n=417) (n=49)

Age 62.83f11.43  62.7+11. 35 63.96%11. 12

Gender (man : woman) 286:180 256:161 30:19

BUN 15.8215, 48 15.8315, 51 15.7015. 25

Creatinine 1.12%0. 45 1.1210.47 1.11£0. 24

Triglyceride 174.96£101. 34 174.01£101.16 182.91+103. 56

Total Cholesterol

Glucose
SBP(at arrival)

DBP(at arrival)

Pulse pressure(at arrival)
SBP(during admission)

DBP(during admission)*

214.33140. 10

130.55462. 43

| 157 83126067

920241493

65.81%19. 41

17320426, 61

10027+14:6

Pulse pressure (during admission)  72.93%21. 36

209.24%41. 8
129.84%60. 77
157.39£26. 29

91.53*+14. 56

65:86119. 29

172.37£26. 45
99.86x14. 09

72.52421. 39

212.91%54. 19
136.63%75. 56
161.51%29. 76
96.12£17. 41

65.39£20. 65

180.31£27. 20
103.81%14. 38

76.5 £20. 92

BUN=blood urine nitrogen.

SBP=systolic blood pressure, DBP=diastolic blood pressure.

All continuous data were expressed in form of meantstandard deviation.

*Almost all p-values of the variables are insignificant, except the p-value of the

variable of DBP (during admission) is 0.04.
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Table 2.

Univariate analysis of the effect of each variable on time to cerebrovascular death

Variable B HR 95% CI P value
Treatment(aspirin : nicametate)* 0.32001  1.377 0.857~2.213 0.1861
Age 0.04903  1.050 1.026~1.075 <0.0001
Gender 0.30925 1.362 0.826~2.248 0.2260
Recurrence (time-independent) 1.12482  3.08 1.760~5.388 <0.0001
Recurrence (time-dependent) 1.2512  3.495 1.992~6.132 <0.0001
Hemoglobin 0.03591  1.037 0.952~1.220 0.6476
BUN=21 0.4041 1.498 0.804~2.793 0.2035
Creatinine=1.5 0.57534. 1.778  0.933~3.388 0.0804
Glucose =107 ) 0.51906- 1.68 1.028~2.748 0.0385
Triglyceride =201 : _;gl4807 1..083 0.660~1.880 0.5768
Total cholesterol =221* - ' I-ﬁb-.6256 0:535 0.290~0.887 0.0283
SBP(at admission) >\ 0.00463: 1.005 0.997~1.013 0.2878
DBP(at admission) 0.00620 1.006 0.992~1.022 0.4212
Pulse Pressure(at admission) 0.00519  1.005 0.994~1.017 0.3935
SBP(during hospitalization) 0.00451  1.005 0.995~1.011 0.3297
DBP(during hospitalization) 0.00925 1.009 0.993~1.020 0.2552
Pulse Pressure (during hospitalization) 0.00256  1.003  0.992~1.013 0.6631

*represents the direction of the effect is contrary to expected effect.
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Table 3-1.
Multivariate analysis using likelihood ratio test (LRT) (@ =0.1)

Models -2log likelihood LRT p value
Age+Gender 794.615
+ treatment 792.733 1.882 0.170107
+ recurrence 782.764 11.851 0.000576
+ hemoglobin 793.102 1.513 0.218682
+BUN=21 793.356 1.259 0.261841
+ Creatinine=1.5 793.590 1.025 0.311336
+ Glucose =107 761.027 33.588 6.81E-09
+Triglyceride =201 765.647 28.968 7.36E-08
+ Total cholesterol =221 787.748 6.867 0.00878
+ SBPa 793.951 0.664 0.415151
+ DBPa 792.301 2314 0.128214
+ PPa 794.610 0.005 0.943628
+ SBPm 794.610 0.005 0.943628
+ DBPm 792.368 2.247 0.133874
+PPm X 793.5§3 1.082 0.298251
Model A J 770.887
- recurrence [\ (78} 082\" 13.195  0.000281
- Glucose=107 ?1*7;16.335 5.448 0.019591
- Triglyceride =20% I ; T T865" i 0.978 0.322693
- Total cholesterol=221".| | 7791657 : 8.77 0.003062
Model B : 770238
- recurrence 782.963 12.735 0.000359
- Glucose=107 776.270 6.042 0.013969
- Total cholesterol =221 777.255 7.027 0.008029
Model B + treatment 766.822 3.406 0.06496
+ hemoglobin 769.181 1.047 0.306199
+BUNZ=21 767.637 2.591 0.107472
+ Creatinine=1.5 768.555 1.673 0.195857
+ SBPa 770.220 0.008 0.92873
+ DBPa 769.670 0.558 0.455067
+ PPa 770.015 0.213 0.644426
+ SBPm 769.859 0.369 0.54355
+ DBPm 769.385 0.843 0.35854
+ PPm 767.864 2.364 0.124163

Model A= age+ Gender+ Recurrence+ Glucose = 107 + Total cholesterol =221 + Triglyceride =201

Model B= age+ Gender+ Recurrence+ Glucose = 107 + Total cholesterol =221

Full Model =age+Gender+ Recurrence+(Glucose=107) + (Total cholesterol=221)
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Table 3-2.
Full model contains variables of age, gender, glucose =107, total cholesterol=221,

triglyceride =201

Regression Hazard
Variable P value 95% CI

coefficients Ratio
AGE 0.04875 <.0001 1.050 1.025 1.075
Gender 0.31522 0.2311 1.371 0.818 2.296
Recurrence 1.23848 <.0001 3450 1.948 6.112
Glucose=107 0.59238 0.0159 1.808 1.117 2.927
Cholesterol =221 -0.67080 0.0184 0.511 0.293 0.893
Treatment .

0.45749 0.0662 1.580 0.970 2.574

Aspirin : nicametate

— =
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Table 4

The effect of recurrence on the regression coefficients of the variable of

Glucose =107, cholesterol =221, treatment, and DBP =100.

Variables B HR 95% CI1 LRT P
(Glucose=107) | age, gender 0.5447  1.7241 1.064~2.794
(Glucose=107) | age, gender, recurrence  0.5721  1.7720  1.750~5.367 12.363 0.0004
(cholesterol=221) | age, gender -0.6469  0.5237  0.300~0.914
(cholesterol =221) | age, gender, recurrence -0.6776  0.5078  0.292~0.882 12.546 0.0004
treatment | age, gender 0.3327 1.3947  0.866~2.247
treatment | age, gender, recurrence 0.4924  1.6362 1.003~2.668 13.899 0.0002
DBP =100 | age, sex, recurrence 0.1014  1.1067 1.667~5.175
DBP =100 | age, sex 0.2048  1.2273 0.742~2.029 11.38 0.0007
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Table 5-1
The regression coefficients of covariates (including age, sex, treatment,

cholesterol =221, glucose = 107) with three-state stochastic model

Variables A B expB8 95% Clofexp S

Age

First stroke to recurrence 0.0097 0.0259 1.0262 0.9993 1.0538

Recurrence to cerebro-

vascular death (CVD) 0.0376

First stroke to CVD 0.0086 0.0610 1.0629 1.0349 1.0917
Gender

First stroke to recurrence 0.0098 0.1021 1.1075 0.6235 1.9673

Recurrence to CVD 0.0376 . . . .

First stroke to CVD 0.0087 0.3957 1.4854 0.8345 2.6440
Treatment

First stroke to recurrence 0.0133 -0.5840 0.5577 0.3096 1.0044

Recurrence to CVD " 40.0376 : : : .

First stroke to CVD 0:00910.39151.4792 0.8565 2.5548
Cholesterol =221 | :i"

First stroke to recurrence ». | 0.0111 :0.1853 [0.8308 0.4575 1.5089

Recurrence to CVD g (Rosmer W . . .

First stroke to CVD 0.0135 05853 0.5569 0.2979 1.0412
Glucose=107

First stroke to recurrence 0.0092 0.2592 1.2959 0.7344 2.2869

Recurrence to CVD 0.0353 . . . .

First stroke to CVD 0.0092 0.4023 1.4953 0.8625 2.5922
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Table 5-2 The regression coefficients of covariates (including age, sex, treatment,

cholesterol =221, glucose = 107) using four-state stochastic model

First stroke to recurrence

Recurrence to CVD

First stroke to CVD

First to other cause death

(OCD)

Recurrence to OCD
Gender

First stroke to recurrence

Recurrence to CVD

First stroke to CVD

First stroke to OCD

Recurrence to OCD
Treatment

First stroke to recurrence

Recurrence to CVD

First stroke to CVD

First stroke to OCD

Recurrence to OCD

Cholesterol =221

First stroke to recurrence
Recurrence to CVD
First stroke to CVD
First stroke to OCD
Recurrence to OCD

Glucose =107

First stroke to recurrence
Recurrence to CVD
First stroke to CVD
First stroke to OCD
Recurrence to OCD

A

0.0116
0.0376
0.0102

0.0251
0.0329
0.0114
0.0376

0.0102
0.0246

-0.0329

B

0.0345

0.0700

0.0634

0.1511

0.4446
03996

00161 £0.6032

0.037'“65"3"-

0.011L%

010347

0.0329.

0.0133
0.0376
0.0160
0.0313
0.0329

0.0104
0.0353
0.0103
0.0212
0.0329

0.3722
01975

-0.1723

-0.5723
0.0235

0.3706

0.5137
0.7144

Expp

1.0351

1.0725

1.0655

1.1631

1.5599
1.4912

0.5470

14510

0.8208

0.8417

0.5642
1.0238

1.4486

1.6715
2.0429

95% CI of expp
1.0077 1.0633
1.0443 1.1015
1.0472 1.0842
0.6555 2.0638
0.8770 2.7748
1.0260 2.1674
0.3036 0.9856
0.8399 2.5065
0.5759 1.1698
0.4632 1.5295
0.3017 1.0550
0.7112 1.4739
0.8204 2.5580
0.9641 2.8978
1.4116 2.9566
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Table 5-3

Surrogate endpoint coefficient ( p) based on three-state Markov model

Category P 95% CI
Overall 16.45 (6.04 , 44.78)
Gender

Female 4.29 (2.17, 8.48)

Male 6.37 (2.08 ,19.48)
Treatment

Nicametate 4.11 (2.16,7.83)

Aspirin 6.09 (2.17,17.06)
Total cholesterol

Normal 2.79 (1.56,4.98)

Abnormal 1.55 (0.60 , 4.05)
Glucose

Normal g ‘3 86 F(2.00,7.44)

Abnormal ; ,:-I - §2"0A 16.33)

"\. i
"’"-'}:J Jil '
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Table 5-4 Surrogate endpoint coefficient ( p) based on four-state Markov model

Category P 95% CI
Overall 17.81 (4.37,72.54)
Gender

Female 3.68 (1.86, 7.29)

Male 5.49 (2.52,11.97)
Treatment

Nicametate 3.41 (1.79, 6.48)

Aspirin 2.79 (1.34,5.83)
Total cholesterol

Normal 2.34 (1.31, 4.18)

Abnormal 2.40 (1.21, 4.76)
Glucose

Normal 3.41 (1.77, 6.57)

Abnormal #7696 %, (3.28, 14.78)

..-I"-’ e | .,
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Figure 1 Treatment effect on time to cerebrovascular death by log-rank test
(p=0.1846)

Survival ratq
0.98
0.96

0.92 —=— aspirin
0.9
0.88
0.86
0.84
0.82
0.8

0 50 100 150 200
time (month)

34



Figure 2

Use “recurrence” variable to do stratified analysis

(p=0.1592)
: No Recurrence Group
Survival rate
1
" nicametate
0.95 ASPHE
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0.8
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¥ ’ ;"
5\ )/ % (p=0.2416)
Survival rate Recurrence Group
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Figure 3 Three-state stochastic model
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Figure 5 Transition rate of each period in three-state model
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