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[Abstract] The purpose of this paper was to introduce the concepts and functions and the calculation methods of the Cox” s
proportional hazards regression model analysis of survival data by using the SAS software. Firstly, the basic concepts of the regression
analysis was introduced, including "introduction to Cox’ s proportional hazards regression model" "model assumption and tests"
"parameter interpretation" and "parameter estimation and hypothesis testing", and then the Cox’ s proportional hazards regression
model analysis was demonstrated through one example by using the SAS software, including "generating SAS data set" "drawing
survival curve" "diagnosing whether PH hypothesis to be true" and "calculating parameter estimates and the results of hypothesis
testing". The results showed that it could be used for the analysis of influencing factors of survival data, inter—group comparison after
correction of confounding factors, and the prediction of prognostic index and survival rate for each individual in the survival data set
which met the PH assumption by applying the Cox' s proportional hazards regression model.

[Keywords] PH assumption; Survival curve; Regression analysis; Cox’s proportional hazards regression model; Survival

prediction

A0S A VORI AT A BT I BRI AP BT X% AP0 25 1 2 2 1 40 BT 7 v 3 347 2 0] D
R X EAF SR MR R AR, B E R Z BARE SR TR R 2R, S H0E TR E LS
IR o35 i e G Z IR MM DT L TEATE 3 Sy et~ (80U RS | 17 P EL R B it 2k
I ATEIRI AL SR AP 2R A APIN I WANTETE  sopgra g g b e 00 s 35 45 B Coxe H KL

AARMR M E PSR A SRR EATA BS: 1] 5 A5 Y (Cox’s proportional hazards regression

model) , AN ELR A A7 BRI L RFAE Iy S0 A S, 2
HGIHE : FH K ARBA RS (0 245K : DU AR A7 5 H BT 6 A 47 %R AT 2 T 240 W e i ey i

7 VKA T 4 B g T RS R AR A RS F0I H ) N Y, B i
81803333) <5

27



http : //www. psychjm. net. cn

PYJIRS Bl BAE 2020 4E45 33 #5511

1 #% iR

1.1 Cox bl JXUBE [E] 3 455 B 15 9

Cox LA AU [m1 Y455 750 DL =K (1)

h(6)=h, () exp (B, X, +B, X, + -+ +6,X,) (1)

XD, X X, X, 0 5 AR ] AT e AT
Ky A AR (EPSZm R 22, Hob iy |9 742 B 5052 ) [
3T HE R AT T Y BE PR, TR UL 0] 9 AN I e
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(451) 1130 {51 5% D P8 65 A A7 BRI AR TE 57 UL
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OF DR 51101 S EROERTES (N b0 e N NN
TR SR, IR 0 A 2R A B0 A [ R 19 A
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Fz1 30GIFERMEREEERERFERIZR

¥ Al P S NN 2K W7 R Bl 25 A3 LEAF ] 4 fR
1 62 1 0 0 02/10/1996 12/30/2000 59 0
2 64 1 0 0 03/05/1996 08/12/2000 54 1
3 52 2 0 1 04/09/1996 12/03/1999 44 0
4 60 1 0 0 06/06/1996 10/27/2000 53 0
5 59 2 1 0 07/20/1996 06/21/1998 23 1
6 59 1 1 1 08/19/1996 09/10/1999 37 1
7 63 1 1 0 09/16/1996 10/20/2000 50 1
24 61 3 1 0 10/10/1998 06/13/2000 20 1
25 57 3 1 1 01/16/1999 12/20/1999 11 1
26 63 2 0 1 02/17/1999 04/20/2000 14 1
27 72 3 1 1 05/10/1999 05/12/2000 12 1
28 56 3 1 1 09/15/1999 06/17/2000 9 1
29 73 3 1 1 12/19/1999 07/26/2000 7 1
30 54 3 1 1 03/10/2000 09/20/2000 6 1
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/{1
data tjfx;
input age grade size relapse t status@@
cards;
62 1 0 0 59 0
64 1 0 0 54 1
52201 440
56 3 11 1
73 3117 1
54 3 1 1 1
run;
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data tjfx;

set tjfx;

if age<60 then agef=1;

else agef=2;

run;

proc lifetest method=PL plots=(s) data=tjfx;

time t*status(0) ;

strata agef;

run;

proc lifetest method=PL plots=(s) data=tjfx;

time t*status(0) ;

strata grade;

run;

proc lifetest method=PL plots=(s) data=tjfx;

time t*status(0) ;

strata size;

run;

proc lifetest method=PL plots=(s) data=tjfx;

time t¥status(0) ;

strata relapse;

run;
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2.4 F F SAS/STAT & PHREG 1T #2#1 & Cox Ek I
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FIFH LT SASEEFF , & Cox BL A XUKS: [l Y146
T, THAA A 00 8 A TR 48 5 pi b HG TS o A A7 P
[ F) A A

proc phreg data=tjfx;

class grade (param=ref ref="1") size (param=ref

ref="0") relapse(param=ref ref="0") ;
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model t¥status (0) =age grade size relapse/selec-
tion=stepwise sle=0. 05 sls=0. 05 rl;

output out=report survival=s xbeta=pi/order=data
method=PL;

run;

proc print data=report;

run;

[SAS #7168 Jphreg i 2 J2& 52 B Cox A5 7Y 1] I
AT BB E L R P class 15 A) AT LA 0 S8R i
EMEAR A ref=TEI0 IR A8 S % KK, ik AT i &
FR 2 < R I B A 22 0 2R i S [R) 4 e oRg
P2 A TR A% 1Y SEIEOC 2R, PR It g e A
W75 15t 47 5 A6 s model 16 M) R AT TR ), S5 4030
R A I TRL R AR A7 25 Jay 28 e (5 N R AR L)
A S Uy AR B CEI g A2 ), H AP 8 T selection=
forward | backward | stepwise | none | score & 3§ %
AR R Y O7 L 0 AR AT Y LR IR B D
VL A AR R B AL T 4R 1%, sle=H1 sls=43 il 46 /&
SIS B 11728 f) S 25 K F- ol R i 5 i i
AU EE he (9100 (1 - @) % B-A7 R F2 5 1 output 157)
B — BT 1 SAS B 4L report, 7 4 B — WL
TR — G i, SAS B — gt E L —1
B, WA AR RN TS 16 5043 3 survival Fil xbe-
ta F/R o EIN order=data A2 iy A% £50HE 42 b B U0e
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[SAS F= 4 Hh 45 R L2 fiff ¢ ]

Model Information

Data Set WORK. TJFX
Dependent Variable t
Censoring Variable status
Censoring Value(s) 0

Ties Handling BRESLOW

Number of Observations Read 30
Number of Observations Used 30

Class Level Information

Class Value Design Variables
grade 1 0 0
2 1 0
3 0 1
size 0 0
1 1
relapse 0 0
1 1

Summary of the Number of Event and Censored Values
Percent Censored

10. 00

Total  Event Censored

30 27 3
PA B SRR A BEA S B 2 2R AR R 43 2Rk K
FR LA SRR B

Model Fit Statistics

Criterion ~ Without Covariates ~ With Covariates

-2 LOG L 143. 536 108. 447
AIC 143. 536 116. 447
SBC 143. 536 121. 630

Testing Global Null Hypothesis: BETA=0

Test Chi-Square DF Pr > ChiSq
Likelihood Ratio  35. 0889 4 <0. 0001
Score 39. 6265 4 <0. 0001
Wald 24. 4407 4 <0. 0001

PAEJE 22 IS, 2R BT R i A
Sy AR R AR AR DL G SR Y
K g 4 A, 4 R R IR o, BN R e [ A
ZIA) A 5 28 TT L i s S B [ 5 5 R R o

Analysis of Maximum Likelihood Estimates

Parameter Standard
Parameter DF
Estimate Error
grade 2 1 1.34121 0. 56085
grade 3 1 3. 46098 0. 76068
size 1 1 1. 00357 0. 47308
relapse 1 1 1. 02450 0.47318

DL SR AR () e KA SRAG TH 45 S, L5 S 504k
FHE A EFR R  Waldy* (P8 XU HE HR M
H95% EAF X0 o FHARLARAN 1145 SR A5 s XURS: pR 4

Chi- ) Hazard 95% Hazard Ratio
Pr>ChiSq

Square Ratio Confidence Limits
5.7187  0.0168 3.824 1.274 11.478
20.7014 <0.0001  31.848 7.171 141. 441
4.5001 0. 0339 2.728 1.079 6. 895
4.6878  0.0304 2.786 1.102 7.042

(OESUEWA R

h(t) = hy(2) exp(1.341 X grade, + 3.461 X grade,
+1.004 X size + 1.025 X relapse)
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I BRIBSUR I FE , IR B, KU B A, Sz e 1 —4>
AR B TS 1 0, FR Ry 3905 48 %X (prognostic index,
P, AR, T JXURS: R KR h (o) ) BBUIE SRR, $3 5
(= S TVSE R I OF

PI=1.341X grade, + 3.461 X grade, + 1.004 X size +

1.025 X relapse

Obs age grade size relapse
1 62 1 0 0
2 64 1 0 0
3 52 2 0 1
4 60 1 0 0
5 59 2 1 0

t status agel pi s

59 0 2 0. 00000 0.24122
54 1 2 0. 00000 0.24122
44 0 1 2.36571 0. 02946
53 0 2 0. 00000 0. 48245
23 1 1 2.34478 0. 73482
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