Kaplan Meier

Kaplan Meier
Cox Proportional hazard
ttf  time to
failure
cens  censor cens=0 42
15
. stset ttf cens
failure event: cens ~= 0 & cens ~= .
obs. time interval: (0, ttf]
exit on or before: failure
224 total obs.
0 exclusions
224 obs. remaining, representing
120 failures in single record/single failure data
6305 total analysis time at risk, at risk from t = 0
earliest observed entry t = 0
last observed exit t = 42
224 0—42 6305 (gender)
Kaplan-Meier
. sts graph, by(gender)
Kaplan-Meier survival estimates, by gender
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Kaplan-Meier
Cox
proportional hazard model
1 C D E
. stcox age
failure _d: cens
analysis time _t: ttf
Iteration O log likelihood = -608.20335<4 Null model
Iteration 1: log likelihood = -604.99821
Iteration 2: log likelihood = -604.98229
Iteration 3: log likelihood = -604.98229
Refining estimates:
Iteration O: log likelihood = -604.98229
Cox regression -- Breslow method for ties
No. of subjects = 224 Number of obs = 224
No. of failures = 120
Time at risk = 6305
LR chi2(1) = 6.44




_t |
_d | Haz. Ratio Std. Err. z P>]z] [95% Conf. Interval]
_________ e —————————_—_—_—_——_———————————————————————
age | .9785644  .0085478 -2.481 0.013 .9619537 .995462
0.05 95 CI 1.0
Hazard ratio  0.98 1
0.98 10 0.82
18
v Fitted mode Log likelihood Null model
Log Likelihood 2 x?
3.8

. di 2*((-604.98) - (-608.20))
6.44

pseudo y?
. di 2*((-604.98) - (-608.20)) / (0 - (-608.20))
.01058862

Hazard ratio
. di exp(-.0216687)
.97856438

Hazard ratio lower limit
. di exp(-.004455)
99555491

Hazard ratio upper limit
. di 2*((-462.04)-(-463.28))
2.48



. stcox gender

Number of obs

LR chi2(1)
Prob > chi2

224

1.21
0.2711

[95% Conf.

Interval]

Number of obs

LR chi2(1)
Prob > chi2

197

4.23
0.0397

[95% Conf.

Interval]

failure _d: cens
analysis time _t: ttf
Iteration O log likelihood = -608.20335
Iteration 1: log likelihood = -607.6032
Iteration 2 log likelihood = -607.59767
Iteration 3: log likelihood = -607.59767
Refining estimates:
Iteration O: log likelihood = -607.59767
Cox regression -- Breslow method for ties
No. of subjects = 224
No. of failures = 120
Time at risk = 6305
Log likelihood = -607.59767
t
_d Haz. Ratio Std. Err. z
gender .7691464 .1784707 -1.131
C D E
C D E
. stcox C
failure _d: cens
analysis time _t: ttf
Iteration O: log likelihood = -538.6235
Iteration 1: log likelihood = -536.50858
Iteration 2: log likelihood = -536.50778
Refining estimates:
Iteration O: log likelihood = -536.50778
Cox regression -- Breslow method for ties
No. of subjects = 197
No. of failures = 109
Time at risk = 5495
Log likelihood = -536.50778
_t
d Haz. Ratio Std. Err. z
© 1.493287 -2946279 2.032
. stcox D
failure _d: cens

analysis time _t: ttf

Iteration O: log likelihood = -608.20335



224

4.92
0.0266

Interval]

220

4.20
0.0405

Interval]

Iteration 1: log likelihood = -605.8117
Iteration 2: log likelihood = -605.74487
Iteration 3: log likelihood = -605.74485
Refining estimates:
Iteration O: log likelihood = -605.74485
Cox regression -- Breslow method for ties
No. of subjects = 224 Number of obs
No. of failures = 120
Time at risk = 6305
LR chi2(1)
Log likelihood = -605.74485 Prob > chi2
_t |
_d | Haz. Ratio Std. Err. z P>|z] [95% Conf.
_________ e
D | 1.620264 -3383853 2.311 0.021 1.076009
. stcox E
failure _d: cens
analysis time _t: ttf
Iteration O: log likelihood = -596.60753
Iteration 1: log likelihood = -594.54622
Iteration 2: log likelihood = -594.50875
Iteration 3: log likelihood = -594.50874
Refining estimates:
Iteration O: log likelihood = -594.50874
Cox regression -- Breslow method for ties
No. of subjects = 220 Number of obs
No. of failures = 118
Time at risk = 6212
LR chi2(1)
Log likelihood = -594.50874 Prob > chi2
_t]
_d | Haz. Ratio Std. Err. z P>]z] [95% Conf.
_________ e e
E | 1.545657 -3174746 2.120 0.034 1.033423
C D, E
C,DE
Cox
. stcox age gender C D E
failure _d: cens
analysis time _t: ttf
Iteration 0 log likelihood = -528.04681
Iteration 1: log likelihood = -517.7733
Iteration 2: log likelihood = -517.59148
Iteration 3: log likelihood = -517.5914

Refining estimates:



Iteration O: log likelihood = -517.5914

Cox regression -- Breslow method for ties
No. of subjects = 195 Number of obs = 195
No. of failures = 107
Time at risk = 5446
LR chi2(5) = 20.91
Log likelihood = -517.5914 Prob > chi2 = 0.0008
_t|
_d | Haz. Ratio Std. Err. z P>]z] [95% Conf. Interval]
_________ e
age | .975415 -0088091 -2.756 0.006 -9583015 .9928342
gender | .9106448 .2310515 -0.369 0.712 .553834 1.497333
Cc | 1.479876 .3042192 1.907 0.057 .9891065 2.214152
D | 1.627401 .3650534 2.171 0.030 1.048469 2.526
E | 1.583393 .3417421 2.129 0.033 1.037229 2.417145
Irtest, saving(null)
9% CI
Log likelihood
Hazard ratio 95% ClI P
hazard ratio P 95 CI
D E

C hazard ratio

. stcox age C D E

failure _d: cens
analysis time _t: ttf

Iteration O log likelihood = -528.04681
Iteration 1: log likelihood = -517.81737
Iteration 2: log likelihood = -517.65838
Iteration 3: log likelihood = -517.65833

Refining estimates:
Iteration O: log likelihood = -517.65833

Cox regression -- Breslow method for ties
No. of subjects = 195 Number of obs = 195
No. of failures = 107
Time at risk = 5446

LR chi2(4) = 20.78
Log likelihood = -517.65833 Prob > chi2 = 0.0004

t |
d | Haz. Ratio Std. Err. z P>|z] [95% Conf. Interval]
+



| .9753554
| 1.505854
|  1.647741
| 1.584473

-0088605
-3009727
-3653798
-3419288

. di ((-517.591) - (-

. di 20.91 - 20.78
.13

Irtest, saving(alt)

Irtest, model(null)
Cox: likelihood-rati

D E
95 CI 1.0
Log likelihood

saving(null)],

517.658))*2

using(alt)
o test

-2.747  0.006 9581428 .9928772
2.048 0.041 1.017782 2.22798
2.252  0.024 1.066936  2.544716
2.133 0.033 1.037996 2.418654
chi2(1) = 0.17
Prob > chi2 = 0.6776
C P 0.05
0.05
C
x* 0.134
null [Irtest,

[Irtest, saving(alt)],
likelihood ratio test

standard errors

A, B
log likelihoods, estimates,

. stcox age gender B C D E
failure _d: cens
analysis time _t: ttf
Iteration O log likelihood = -528.04681
Iteration 1: log likelihood = -515.75797
Iteration 2: log likelihood = -515.60895
Iteration 3: log likelihood = -515.6089
Refining estimates:
Iteration O: log likelihood = -515.6089
Cox regression -- Breslow method for ties
No. of subjects = 195 Number of obs = 195
No. of failures = 107
Time at risk = 5446
LR chi2(6) = 24.88
Log likelihood = -515.6089 Prob > chi2 = 0.0004
_t
_d | Haz. Ratio Std. Err z P>|z] [95% Conf. Interval]
_________ e
age | -9733815 -0089222 -2.943 0.003 -9560505 -9910266
gender | .8498389 .2171111 -0.637 0.524 .5150832 1.402154
B | 1.731153 -4523839 2.100 0.036 1.037289 2.889156
(O | 1.519354 -3118546 2.038 0.042 1.016122 2.27181
D | 1.595395 -3575971 2.084 0.037 1.028199 2.47548
E | 1.627915 .3522842 2.252 0.024 1.065197 2.487904




. di 24.88 - 20.91

517.59

Number of obs

LR chi2(6)
Prob > chi2

515.61 Chi2

20.91

Interval]

-9923505
1.47782
1.847287
2.216612
2.51951
2.426492

3.97
B,C,DE Log likelihood
24.88 B
. stcox age gender AC D E
failure _d: cens
analysis time _t: ttf
Iteration O log likelihood = -528.04681
Iteration 1: log likelihood = -517.60872
Iteration 2: log likelihood = -517.43562
Iteration 3: log likelihood = -517.43555
Refining estimates:
Iteration O: log likelihood = -517.43555
Cox regression -- Breslow method for ties
No. of subjects = 195
No. of failures = 107
Time at risk = 5446
Log likelihood = -517.43555
_t]
_d | Haz. Ratio Std. Err z
--------- +
age | .9748824 -0088335 -2.807
gender | .8956904 .2288297 -0.431
Al 1.147307 .2788128 0.565
C 1 1.481096 -3046864 1.909
D | 1.623458 -3640473 2.161
E | 1.589285 -3431317 2.146
A
. stcox age gender AB CDE
failure _d: cens
analysis time _t: ttf
Iteration O log likelihood = -528.04681
Iteration 1: log likelihood = -515.76644
Iteration 2: log likelihood = -515.60786
Iteration 3: log likelihood = -515.60781
Refining estimates:
Iteration O: log likelihood = -515.60781
Cox regression -- Breslow method for ties
No. of subjects = 195
No. of failures = 107
Time at risk = 5446

P>]z] [95% Conf.
0.005 9577218
0.666 .542868
0.572 . 7125655
0.056 9896383
0.031 1.046083
0.032 1.040937
Log likelihood

Number of obs

LR chi2(7)

195

24.88



Prob > chi2

Log likelihood = -515.60781
_t
d Haz. Ratio std. Err

I

|

+

| .9734074 -0089423
gender | .8507174 .2181297

| .9879947 .2553591

| 1.738428 -4801664

| 1.519041 -3118107

| 1.59593 -3578965

| 1.626965 .3526514

Interval]

-9910927
1.406174
1.639676
2.987203
2.271402
2.476856
2.488168

P>|z] [95% Conf.
0.003 -9560377
0.528 -5146731
0.963 .5953212
0.045 1.011693
0.042 1.015886
0.037 1.028317
0.025 1.063841
A

log likelihood 0

log likelihood



cC A A
AC
. gen AC = A*C
(27 missing values generated)
(X) C (=1) AC
0
AC 27
(AC) A C
Cx2+A
1,23
C C*2 A =ACp
0 0 0 0 A C
0 0 1 1 A C
1 2 0 2 A C
1 2 1 3 A C
. gen ACp =C *2 + A
(27 missing values generated)
. tabulate ACp, generate (ACp)
ACp | Freq. Percent Cum
____________ e e
0] 73 37.06 37.06
1] 15 7.61 44 .67
2] 85 43.15 87.82
3] 24 12.18 100.00
____________ e e
Total | 197 100.00
27  missing data
A C
\Model 1

. stcox age gender AB CD E

failure _d: cens
analysis time _t: ttf

10



195

24.88
0.0008

Interval]

-9910927
1.406174
1.639676
2.987203
2.271402
2.476856
2.488168

195

31.47
0.0001

Interval]

.9891854
1.376393
1.041606
3.479949
1.828116
2.601255
2.478418
11.99261

—512

Iteration O log likelihood = -528.04681
Iteration 1: log likelihood = -515.76644
Iteration 2: log likelihood = -515.60786
Iteration 3: log likelihood = -515.60781
Refining estimates:
Iteration O: log likelihood = -515.60781
Cox regression -- Breslow method for ties
No. of subjects = 195 Number of obs
No. of failures = 107
Time at risk = 5446
LR chi2(7)
Log likelihood = -515.60781 Prob > chi2
_t]
_d | Haz. Ratio Std. Err. z P>]z] [95% Conf.
_________ e e
age | .9734074 -0089423 -2.934 0.003 -9560377
gender | .8507174 .2181297 -0.631 0.528 -5146731
Al .9879947 .2553591 -0.047 0.963 .5953212
B | 1.738428 .4801664 2.002 0.045 1.011693
C 1 1.519041 -3118107 2.037 0.042 1.015886
D | 1.59593 -3578965 2.084 0.037 1.028317
E | 1.626965 .3526514 2.245 0.025 1.063841
Model2: AC
. stcox age gender A B C D E AC
failure _d: cens
analysis time _t: ttf
Iteration O: log likelihood = -528.04681
Iteration 1: log likelihood = -512.7434
Iteration 2: log likelihood = -512.31027
Iteration 3: log likelihood = -512.30936
Iteration 4: log likelihood = -512.30936
Refining estimates:
Iteration O: log likelihood = -512.30936
Cox regression -- Breslow method for ties
No. of subjects = 195 Number of obs
No. of failures = 107
Time at risk = 5446
LR chi2(8)
Log likelihood = -512.30936 Prob > chi2
_t]
_d | Haz. Ratio Std. Err z P>|z] [95% Conf.
_________ e ————————————_—_—_—_——_———————————————————————
age | -97148 -0089522 -3.140 0.002 -9540914
gender | 8372675 .2123444 -0.700 0.484 .5093144
Al .3879747 .1954911 -1.879 0.060 .1445118
B | 2.024257 -5595879 2.551 0.011 1.177494
C | 1.178192 .2640789 0.732 0.464 .7593267
D | 1.674378 -3763596 2.293 0.022 1.077765
E | 1.618362 -3519225 2.214 0.027 1.056761
AC | 3.937333 2.237464 2.412 0.016 1.292679
C A
Log likelihood —515

A C
chi2(8)

11



24 31
C

A

\Model 3:.C

A

c A

C

. stcox age gender B D E ACp2 AC

failure _d: cens
analysis time _t: ttf

p3 ACp4

Iteration O: log likelihood = -528.04681
Iteration 1: log likelihood = -512.7434
Iteration 2: log likelihood = -512.31027
Iteration 3: log likelihood = -512.30936
Iteration 4: log likelihood = -512.30936
Refining estimates:
Iteration O: log likelihood = -512.30936
Cox regression -- Breslow method for ties
No. of subjects = 195 Number of obs = 195
No. of failures = 107
Time at risk = 5446
LR chi2(8) = 31.47
Log likelihood = -512.30936 Prob > chi2 = 0.0001
_t]
_d | Haz. Ratio Std. Err z P>]z] [95% Conf. Interval]
_________ e e
age | .97148 .0089522 -3.140 0.002 .9540914 .9891854
gender | .8372675 .2123444 -0.700 0.484 .5093144 1.376393
B | 2.024257 .5595879 2.551 0.011 1.177494 3.479949
D | 1.674378 .3763596 2.293 0.022 1.077765 2.601255
E | 1.618362 .3519225 2.214 0.027 1.056761 2.478418
ACp2 | .3879747 .1954911 -1.879 0.060 .1445118 1.041606
ACp3 | 1.178192 .2640789 0.732 0.464 .7593267 1.828116
ACp4 | 1.79979 -5445898 1.942 0.052 -9946282 3.256738
ACp2,3,4 Log likelihood
AC (AxC)
IContinuous variableg
D (=D (=0) indicator variable
cC D
\Model 4:0/1

. stcox age gender CC E B C A

failure _d: cens
analysis time _t: ttf

Iteration O:
Iteration 1:
Iteration 2:

log likelihood
log likelihood
log likelihood

AC

-528.04681
-516.08042
-509.80432

chi2

12



Iteration 3: log likelihood
Iteration 4: log likelihood

Refining estimates:

-509.74945
-509.74943

Iteration O: log likelihood = -509.74943

Cox regression -- Breslow method for ties
No. of subjects = 195 Number of obs = 195
No. of failures = 107
Time at risk = 5446
LR chi2(8) = 36.59
Log likelihood = -509.74943 Prob > chi2 = 0.0000
_t]
_d | Haz. Ratio Sstd. Err z P>|z] [95% Conf. Interval]
_________ o 2
age | .972334 .0089407 -3.051 0.002 .9549676 .9900163
gender | .8768137 .2228907 -0.517 0.605 .5327548 1.44307
CC | 1.000049 .0000119 4.103 0.000 1.000025 1.000072
E | 1.534339 .3419877 1.921 0.055 .9912834 2.374899
B | 2.118163 .585022 2.717 0.007 1.232717 3.639614
C ] 1.149935 .2586459 0.621 0.535 .7399787 1.787012
Al .4022491 .2015523 -1.818 0.069 .1506569 1.073992
AC | 3.939228 2.233186 2.418 0.016 1.296752 11.96645
D CC ,
Log likelihood chi2 (512.3 -509.7) x 2 > 3.8
O
O O
O O
O O o
O O
O O
O O
O O
O O
D
D D indicator
variable continuous variable
indicator variable continuous
variable
Cox
=+
log likelihood 0

13
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4, 7 7
. tabulate cens
cens | Freq Percent Cum
____________ e
0 | 104 46.43 46.43
1] 120 53.57 100.00
____________ e e
Total | 224 100.00
224 120 104
7
. tabulate cens if ttf<8
cens | Freq Percent Cum
____________ e
01 2 6.90 6.90
1] 27 93.10 100.00
____________ e
Total | 29 100.00
29 2 27
censl
. generate censl =cens
censl censO 7
replace censl = 0 if ttf>7
(93 real changes made)
. tabulate cens if ttf >7
cens | Freq. Percent Cum
____________ e
0| 102 52.31 52.31
1] 93 47 .69 100.00
____________ e e
Total | 195 100.00
224 29 195
cens2

. generate cens2 = cens

cens2 8

replace cens2 = 0 if ttf <8

(27 real changes made)

15




B 7

. stset ttf censl

failure event:
obs. time interval:
exit on or before:

0, ttf]

failure

censl ~= 0 & censl ~= .

224 total obs.
0 exclusions
224 obs. remaining, representing
27 failures in single record/single failure data

6305 total analysis time at risk, at risk from t
earliest observed entry t
last observed exit t

. stcox age gender

DEBAAC

failure _d: censl
analysis time _t: ttf

Iteration O: log
Iteration 1: log
Iteration 2: log
Iteration 3: log
Iteration 4: log

Refining estimates:

likelihood = -125.54063
likelihood = -118.97083
likelihood = -118.59129
likelihood = -118.59092
likelihood = -118.59092

“likelihood = -118.59092

1o
(@)

195

13.90
0.0530

Interval]

-9895331
2.770915
4.474126
5.563545
4.992516
4.099421
18.28961

Iteration O: log
Cox regression -- Breslow method for ties
No. of subjects = 195 Number of obs
No. of failures = 24
Time at risk = 5446
LR chi2(7)
Log likelihood = -118.59092 Prob > chi2
_t]
_d | Haz. Ratio Std. Err z P>]z] [95% Conf.
_________ e e
age | -9495189 -0199973 -2.460 0.014 -9111228
gender | .9842169 .5197798 -0.030 0.976 .3495895
D | 1.821698 .8351541 1.308 0.191 .7417282
E | 2.439475 1.026158 2.120 0.034 1.069648
B | 1.333872 .8982392 0.428 0.669 .3563765
Al .4884225 .5301526 -0.660 0.509 .0581928
AC | 1.563443 1.961872 0.356 0.722 .1336472
7 E
7
B 7
. stset ttf cens2
failure event: cens2 ~= 0 & cens2 ~= .
obs. time interval: (0, ttf]
exit on or before: fTailure

224 total obs.
0 exclusions



224 obs. remaining, representing
93 failures in single record/single failure data

6305 total analysis time at risk, at risk from t
earliest observed entry t
last observed exit t

. stcox age gender D E B A AC

failure _d: cens2
analysis time _t: ttf

Iteration O: log likelihood = -402.50618
Iteration 1: log likelihood = -391.55474
Iteration 2: log likelihood = -390.83308
Iteration 3: log likelihood = -390.83081
Iteration 4: log likelihood = -390.83081
Refining estimates:
Iteration O: log likelihood = -390.83081
Cox regression -- Breslow method for ties
No. of subjects = 195 Number of obs = 195
No. of failures = 83
Time at risk = 5446
LR chi2(7) = 23.35
Log likelihood = -390.83081 Prob > chi2 = 0.0015
_t |
_d | Haz. Ratio Std. Err z P>|z] [95% Conf. Interval]
_________ e
age | -9758802 .0099795 -2.388 0.017 -9565155 -995637
gender | .7854184 .2222799 -0.853 0.393 .4510285 1.367723
D | 1.568872 .4112266 1.718 0.086 -9385856 2.622413
E | 1.406593 -3643699 1.317 0.188 .8465829 2.337047
B | 2.265086 -6933456 2.671 0.008 1.243171 4.127039
Al .3348033 .1831784 -2.000 0.046 .1145719 .9783658
AC | 5.85768  3.398843 3.047 0.002 1.878568 18.2652
7 B AC
E
effect modification
B D, (C) A C
7 B
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