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Survival Analysis

- 'T'B?:’FE'F B30 7]~ A g ensizt S

- PR BET F i (event)® 24 chpF F (time to event) > L
5 surV|vaI time

Start time- #= § A2 4o P B IFe 3 i g PE R
End time- 7 om s 2 pe /5= o iF
AR GE =L EARE- N Sk Ul S - O PR A i

o~

Y

3& H¢ W [



FHe

= B 7 (complete data)
BENEFR T &8 2 gk
% "3k (censored data)
BLEHF A2 MEABRREAm I AgL T
w7 F] 7 (Competing cause of deaths)
PRI 23 H s 5 R 2 PR



Subject

Subject
G T mooOwm rX

Survival Time

@ Mmoo w >

(e initial follow-up, x death, () alive.)

® ©

80 81 82 83 84 85 8 87 88 89 90

Calendar Years

® ©
¢ X

®

® X
® X

® ©

® ©
L R B B B
o 1 2 3 4 5 6 7 8 9

Survival time= & % 2
P fE — 3 PR [
(7 +>:0)

i# %= BDEA_= & 73 |

B &= ACFG 5 K T F s

=
]

MEZF(2008) 75 01 - EEE



-+ N = > ’s g-"-
¥+ v R 7}“"1“ *1%
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D Sex Age Tx Ievent (death) IStart date Death date follow date IEnd date follow vear
Casel 0 45 0 0 2012/5/8 2016/7/15  2016/7/15 4.19
Casel 1 55 0 1 2013/12/9  2015/1/16 2015/1/16 1.10
Case3 0 56 0 0 2012/5/10 2014/3/12  2014/3/12 1.84
Cased 1 51 1 1 2014/9/11  2016/7/18 2016/7/18 1.85
Case3s 0 62 1 1 2012/8/12 2016/12/19 2016/12/19 4.35
Case6 1 70 0 1 2018/7/13  2019/7/20 2019/7/20 1.02
Case7 1 58 0 0 2015/5/14 2016/8/21 2016/8/21 1.27
Cases 0 66 0 0 2018/8/15 2019/7/22  2019/7/22 0.93
Case9 0 60 1 0 2019/5/16 2019/7/23  2019/7/23 0.19
Casel0 0 63 1 0 2017/10/17 2018/7/24  2018/7/24 0.77
Casell 0 66 1 0 2016/3/20 2017/7/25  2017/7/25 1.35
Casel2 0 69 1 0 2014/8/22 2016/7/26  2016/7/26 1.93
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Definition of Time to Event Variables
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(progression free survival, PFS)
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Definition for the Assessment of
Time-to-event Endpoints in Cancer

Time to progress

Progression-free
survival

Progression-free
interval

Relapse-free
survival

Recurrence-free
survival

Disease-free
survival

Overall survival

Disease-specific
survival

The time from diagnosis/treatment to the
progression of tumor (in any aspect).

The time from diagnosis/treatment to the
progression of tumor (in any aspect) or
death (for any cause).

The time from treatment to locoregional
recurrence.

The time from treatment to the relapse (local,
regional, distant).

The time from treatment to locoregional
recurrence or death (for any cause)

The time from treatment to locoregional

recurrence, metastasis or death (for any reason)

The time from diagnosis/treatment to death
(for any reason).

The time from diagnosis/treatment to death
(cancer-specific).

Toraih, Eman A., et al. "A miRNA-based prognostic model to trace thyroid cancer recurrence.” Cancers 14.17 (2022): 4128.
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Overall Survival

Kaplan-Meiler
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Kaplan-Meier Estimates

ID [fu time (month)| status

1 2 0

2 2 0

3 2 1

4 3 0

5 3 0

6 4 1

7 4 0

8 5 0

9 6 1

10 6 0

month [Number at risk Number of events [Number of censored |Conditional Probability [Survival Function

1 10 0 0 10/10=1.00 1.00
2 10 1 2 9/10=0.90 0.90*1.00=0.90
3 7 0 2 7/7=1.00 1.00*0.90 = 0.90
4 5 1 1 4/5=10.80 0.80*0.90=10.72
5 3 0 1 3/3=1.00 1.00*0.72=10.72
6 2 1 1 1/2=0.50 0.50*0.72 =0.36




Log-rank Test
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087 " p =0.001
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Overall Survival

Survival Curve
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Survival Curve

Survival Table

Cumulative Proportion
Surviving atthe Time N of N of
Cumulative Remaining
Time Status Estimate Std. Error Events Cases
1 B.467 | Death 968 032 1 30
2 9.833 | Death 935 044 2 29
3 10.767 | Death 903 053 3 28
4 14.900 | Death BT {060 4 27
5 15.667 | Death 839 066 5 26
[ 16.667 | Death 806 071 6 25
7 17.533 | Death 74 075 7 24
] 17.833 | Death 742 073 8 23
] 20.933 | Death 710 082 ] 22
10 23.467 | Death 677 084 10 21
11 25233 | Death 645 E 1 20
12 25800 | Death 613 087 12 19
13 27.033 | Death 581 083 13 18
14 27.533 | Death 548 083 14 17
15 27567 | Death A16 030 15 16
16 29.333 | Death 484 030 16 15
17 30.133 | Death 452 EE] 17 14
18 32.500 | Death 419 EE] 18 13
19 40.300 | Death 387 087 19 12
20 45400 | Death 355 086 20 11
2 55933 | Death 323 084 2 10
22 75.667 | Death .290 .082 22 ]
23 81.933 | Death 258 073 23 8
24 B5.567 | Survival 23 7
25 B5.600 | Survival 23 [
26 B6.233 | Survival 23 5
27 54.333 | Survival 23 4
28 97.233 | Death 194 081 24 3
29 99.167 | Survival 24 2
30 104,167 | Survival 24 1
kKl 105.367 | Survival 24 0

Survival Table

Cumulative Propartion
Sunviving atthe Time Mot M of
Cumulative Remaining
Time Status Estimate Std. Error Events Cases
1 8.467 | Death 968 .03z 1 30
2 9.833 | Death 835 044 2 28
3 10.767 | Death 903 053 3 28
4 14.900 [ Death 871 060 4 27
] 15.667 | Death B39 {066 i 26
6 16.667 | Death 806 .07 6 25
7 17.533 | Death T74 075 7 24
g 17.833 | Death 742 078 8 23
] 20933 | Death 710 082 9 22
10 23.467 | Death B7T7 084 10 21
11 25233 | Death 645 086 11 20
12 25800 | Death B13 087 12 19
13 27.033 | Death 881 .08g 13 18
14 27.533 | Death 548 089 14 17
15 27.567 | Death 516 090 15 16
16 28,333 | Death 484 090 16 15
17 30133 | Death 452 088 17 14
18 32,500 | Death 419 .0ge 18 13
19 40.300 | Death 387 087 14 12
20 45400 | Death 358 086 20 11
21 55933 | Death 323 084 hl 10
22 75667 | Death .280 0|z 22 ]
23 81.933 | Death 258 0749 23 g
24 85567 | Sunvival 23 7
25 85.600 | Survival 23 G
26 86.233 | Sunvival 23 5
27 94,333 | Sunival 23 4
28 97.233 | Death 194 081 24 3
29 99167 | Survival 24 2
30 104167 %wival B B 24 1
|31 105367 | Death .000 .0oo 25 DI




Presentation of Survival Curve

Survival Table

Cumulative Propartion

Sunviving atthe Time N of N of

Cumulative Remaining

1.0 Time Status Estimate Std. Error Events Cases
1 8.467 | Death 968 .03z 1 30
9.833 | Death 935 044 2 29
I 2M 10.767 | Death .03 063 3 28
0.8 4 14800 | Death 871 060 4 27
— 3 15.667 | Death B39 {066 A 26
(3] i 16.667 | Death .BO6 .071 [ 25
-2 7 17.533 | Death J74 075 7 24
S 0.6 B 17.833 | Death 742 079 B 23
us) 20,933 | Death a0 .08z 9 22
— 24M 23.467 | Death BTT 084 10 21
E 0.4 11 25233 | Death 645 086 11 20
Q " 12 25800 | Death 613 087 12 19
5 13 27.033 | Death A3 084 13 18
14 27.533 | Death 548 .0ge 14 17
0.2- 15 27.567 | Death A6 090 15 16
" 16 28.333 | Death 484 090 16 15
36M 30133 | Death 4562 088 17 14
. . 32.500 | Death 418 088 18 13
0.0 T I T T T I T T T 48M 40.300 | Death 387 087 19 12

0 12 24 36 48 60 72 84 96 108 45400 | Deatn 355 086 20 "
55933 | Death 323 084 21 10
Months 60M — 5 o 290 082 2 9
No. at risk : ' 81.933 | Death 258 079 23 8
84M 85.567 | Survival . . 23 7
31 28 21 13 11 10 10 8 4 0 |25 |85_600 Survival _ _ 23 6
26 86.233 | Survival . . 23 A
96M 54.333 | Survival . . 23 4
- 97.233 | Death 194 .0m 24 3
29 99.167 | Survival . . 24 2

30 104,167 | Survival . . 24 1
Kl 106367 | Survival . . 24 0




Presentation of Survival Curve
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Maonths represent months from the date of therapy activation.

Figure 5. Kaplan-Meier curve of mortality. Kaplan-Meier curve showing esti-
mated mortality through 36 months of active therapy using the pooled treat-
ment and former control groups. Patients who did not die were censored at last
contact if they did not reach 36 months of active therapy.

Long-term efficacy and safety of phrenic nerve stimulation for the treatment of central sleep
apnea. Sleep 42.11 (2019): zsz158.



Cox Proportional Hazards Model

=i 5 % B3 iE (Time to event) s 58
TRt R/ REIRA G TR AR
"% F]+ $outcome g A8
h(r)
log——=f,x, + f,x, +---+ [, x
gh ) Bix, + Byx, B,
Hazard ratio (HR) Explanation
HR=1 Two groups have the same survival experience
HR>1 Survival is better in the control group

HR<1 Survival is better in the treatment group



Kaplan-Meier Example
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FIGURE 2
Ihe Kaplan—Meier survival curves for 5-year overall survival (A) and 5-year disease-specific survival (B). CT chemotherapy

Outcomes of" sandwich™ chemoradiotherapy compared with chemotherapy alone for the adjuvant
treatment of FIGO stage |11 endometrial cancer. Frontiers in oncology, 12 (2022), 946113-946113. 1%



Cox Regression Example

5-year disease-specific survival

Univariate Multivariable
HR 95% CI p-value HR 95% CI p-value

Age group

<60 Reference

260 1.34 (0.36-5.07) 0.665
FIGO stage

MIA and IIIB and IIIC1 Reference

11{e%) 145 (0.44-475) 0.541
Histology grading

Grades 1 and 2 Reference Reference

Grade 3 8.70 (1.11-68.01) 0.039* 9.16 (1.17-71.70) 0.035™
Treatment

CT alone Reference Reference

Sandwich 0.27 [ﬂ.ﬂ 7-1.04) 0.056 0.23 (0.06-0.87) 0.030*
LVSI

Absent Reference

Present 3.82 (0.49-29.89) 0.201
Deep myometrial invasion

Absent Reference Reference

Present 7.85 (1.00-61.34) 0.050 9.44 (1.20-74.15) 0.033"

Outcomes of" sandwich™ chemoradiotherapy compared with chemotherapy alone for the adjuvant treatment of FIGO stage |11 endometrial
cancer. Frontiers in oncology, 12 (2022) , 946113-946113. 1




KM and Cox Regression SPSS dataset

D

W o0 =] o M = L R —
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L= R X' B =« B A = T & & B =i % R o B S e |

group

—_ O = A O - A O O - A e O - A D A e

OP_date

2016/04/20
2012704427
201512430
20101112
201211421
201310/08
2006/03/29
2012/06/19
2018/M10/29
2019/08/27
2010/02/05
2011/02/24
2017/08/25
2012/04/20
2005/10/06
2018/06/25
2015/04/08
20141017
2012/08/03
2013/0114

End Date

2021/09/09
2020/02/20
2021/01/14
2016/04/02
2014/10/01
2020/02/12
2008/05/25
202012/23
202110020
202111018
201711/24
2014/05/14
2021/01/04
2015/07/10
2015/02/18
202111014
2021/09/28
202110/27
2013/05M12
2017/09/26

STATUS &y

[ TN s [ O S e ™ " S S o s ' U S U S A - e S - [N S A A —

STATUS DSS_5y

o R B o B |

Month_OS

64.66
93.80
60.68
64.66
22.31
76.16
25.89
10214
351
2572
93.60
38.60
40.38
358.64
112.43
39.66
v
84.34
9.26
hE6.38

Age_gp

= R =R == R R - R - R - BRSO B s B o B s B |

[N s R o ]

Hist grading

i TR % TR N i A . ¥ TR i TR TR S % TN % TR i T N % R A A % T - T A A % |
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Kaplan-Meler 4 #7 3% it
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Av\ *l? > T’.} ‘/““_Ep Av\ *fr Descriptive Statistics »

Tables b
>Kap|an_Me|er ‘3;“&—%.]- Compare Means p  PBIATUS &y STATUS_DSS_

General Linear Maodel }

Generalized Linear Models » 1

Mixed Models b 1

Correlate k ’

Regression b 0

Loglinear k ]

Meural Metworks b 0

Classify k 1

Dimension Reduction } 1

Scale k 1

Monparametric Tests P 1

Forecasting s 0

Sunival | [ Life Tables...

Multiple Response s Kaplan-Meier...

[ PS Matching [ Cox Regression...
Missing Value Analysis... Cox wi Time-Dep Cov..
Multiple Imputation b | 1




Kaplan-Meler 4 #7 3% it

Kaplan-Meier: Compare Factor Levels | 2 |

Kaplan-Meier w

Time:

& D @ | & Month_0S |

> { Test Statistics

[ Log rank || Breslow [] Tarone-\Ware

45 OP_date Status: [] Linear trend for factor levels
&2 End_Date - o
STA;US : -y | STATUS_DSS_ 5y(1) | W @ Pooled over strata (Z) Pairwise over strata
Y \l | @ For each stratum (£) Pairwise for each stratum
& Age_gp N

y-{rvyii [ Gontnue oo J|_ e J

& Lvs

&5 Deep myometrium invasion [... Kaplan-Meier: Define Event For Status . | % | Kaplan-Meier: Options | % |
BMI25_gp Value(s) indicating event has occurred N o
2 Cx invalvement [Cxinvolveme... Eacine | ®§i(ng)|e value: ? 1 |I T Stanstu:.s
o4 TSRS @ |_ FhrT © Range cfyalues: through [ Surival tahle{s.} |
Strata: © List of values: g gz;i:ﬁd median survival
b g Add a
| Change
a |I:abel Cases by — Blote .
[ Survival
L0k J(easte ][ Reset | Cancet] [ £ (gansue) [ conce ) s | 5 Ove s sunival
[] Hazard
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Kaplan-Meier Output

Disease specific survival

Case Processing Summary

Censored Survival rate (%) p for
Censored Total | DSS | % 1 3 c log
group Total M M of Events M Percent 0 y y y rank
CT alone 27 8 19 70.4% Treatment
Sandwich 19 3 6 | 923 CTalone | 27 | 8 | 19 |70.4% | 92.6% |81.2%69.6% | 0.041
i 0 0 0 0
overall o6 y - Sandwich | 39 | 3 | 36 | 92.3% |100.0% |97.4%91.8%
Survival Table
Cumulative Proportion Nof Nof 10
Surviving atthe Time Cumulative Remaining I_‘_[
group Time Status Estimate Std. Error Events Cases
CTalone 1 5322 | DSS 663 036 1 26 © _
2 9.265 | DSS 6286 050 2 25 E 08
3 15704 | DSS B89 060 3 24 5
4 22472 | no-DSS . . 3 23 (7]
5 25.880 | DSS B50 068 4 22 lg 0.6
B 35187 | DSS 812 078 5 21 'S
7 36.862 | DSS 773 o082 6 20 g
8 37191 | DSS 734 086 7 19 N 04-
a 38.604 | DSS 696 080 8 18 (1] ~1CT alone
10 §3.639 | no-DSS B 17 a -IIsandwich
@
11 84526 | no-DSS 8 16 brd -
12 §4.657 | no-DSS B 15 a %27 p =0.041
13 72279 | no-DSS ] 14
14 85.290 | no-DSS ] 13
15 89.823 | no-DSS & 12 0.0 T T T 1
0 12 24 36 48 60
Owverall Comparisons Month
Chi-Square df Sig.
Log Rank (Mantel-Cox) 4168 1 041

Test of equality of survival distributions for the different levels

of group.
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Log minus log

Cox PH assumption

i% 18 Cox model LML B3/
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LML Function at mean of covariates
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Variables in the Equation
B SE Wald df Sig. Exp(B)
T_COW_ -.n22 062 A20 1 728 G748
group -. 786 1.581 247 1 614 A5G
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Cox PH assumption

Log minus log (LML) &=

Cox Regression
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Cox PH assumption

Cox time-dependent s e
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Cox model- 4 7 3 iF
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Cox model- 4 7 3 iF

Cox Regression
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group(Indicator(first})

2

Deepmyometriuminvasion(Indicator(first))

rChange Contrast

Reference Category. (© Last

Contrast |indicator v |{ change |

@ First

(ontnue)  canca ][ tete |

Cox Regression: Options

| =

r Model Statistics

Correlation of estimates
Display model information
@ At each step
) Atlast step

Cl for exp(B) - %

Probability for Stepwise ——

Entry: Remaoval:

Maximum lterations:

Display baseline function

\onoia) ol wtic)




Cox model-Output

Categorical Variable Codings™"© 4

Freguency (1)
grnupb 0=CT alone 27 ]
1=Sandwich 38 1
Hist_grading® 12:2.-aze;anu2 j? :J ﬁg‘: ”;’, %;@‘ gl* E{g’ Sandwmh;fp ﬁ,‘@;’;CT
=Grade -
Deepmyometriuminvasio 0=Absent 27 ] alone‘% 1§023% ﬁj}i ‘ﬁ ;;9 %/:\’3- ? P\ 8¥
—pr . £ > L —_
n 1=Present 39 1 ,}%_g i ‘&‘E‘;Li.'ﬁ (p_ 0037)

a. Category variable: group
h. Indicator Parameter Coding
c. Category variable: Hist_grading

d. Category variable: Deepmyometriuminvasion (Deep myometrium

invasion)
Variahles in the Equation
95.0% Cl for Exp(B)
B SE Wald df Sig. Exp(B) Lower Upper

Hist_grading 2215 1.050 4.452 1 035 9161 1.170 71.701
group -1.474 G678 4711 1 030 229 080 86T
Deepmyometriuminvasio

. 2.245 1.051 4.559 1 033 9442 1.202 74150

L |




Kaplan-Meier Survival Curve

TriNetX Survival curve

Survival Probability

(A) OHT (B) POAG
> 0.010 ~ >. 0.01 0 - Days after index event
= ——Iron overload = ——Iron overload
'S 0.008 - Non-iron overload 'S 0.008 - Non-iron overload
(1] ©
° Log-rank p=0.015 e Log-rank p < 0.001
-ran = 0. -ran .
= 0.006 - og-rank p = 0.006 - og-rank p
o o
g S
= 0.004 = 0.004
8 8
> =
g 0.002 - g 0.002 -
5! S
0-000 T L] L] L] 1 0.000 L] L) L] L] 1
0 1 2 3 4 5 0 1 2 3 4 5
Years Years
207
—Pregnancy-induced hypertension cohort
----- Non-pregnancy-induced hypertension cohort
<)
f 63,577 181 - 99.649% S Log-Rank test, P<0.001
157
. 2
vA NEW/ferritin<200 63,577 129 = 99.732% —_— .
) {
© H
2
Learn More E 10— p/
. [} &
Cox PH assumption 2 Vs
-
© ey
p > 0.05 S
1.323 (1.056,1.659) J0.378 1 0.5386 E 5
=
(&] e
Shih, Y. H., Yang, C. Y., & Lung, C. C. (2025). Pregnancy-Induced Hypertension
0 T T 1 and Association With Future Autoimmune Diseases. Obstetrics and gynecology,
0 5 10 15 20 145(4), 426-434. 29

Years after index event



Cox model with time-dependent covariates

A& REPE % $ ehx % #ic(Time-varying covariate)
PR g R TR (B R TE)

FrmE LB E8

h(t| X (2)) = ho(t) exp(B1X1(t) + BaXa(t) + ... + B X,(1))



Cox model with time-dependent covariates

EEHPRET ARV R - L L h'g %% 0 LAY
}; El

—‘bHR

B / = weighted average
e of time window-
I / specific HRs)
<& 7\

6 months = ;
6 months 0> - \:::_‘,

vi//

(<
6 months [£__——__

6 months and so on

Figure 3 | Effect of time-varying risk on mortality.

Follow-up

Dekker, Friedo W., et al. "Survival analysis: time-dependent effects and time-varying risk factors." Kidney international 74.8 (2008): 994-997.



Cox model with time-dependent covariates

External Time-Dependent Covariates (*F f+p fFF % #c)
TR R X BHPE . TH Ry B
&
TF P RApk
ST ARG R g 1L
Internal Time-Dependent Covariates (7 P+ ¥ 5 #k)
SRR B MY RAR AR
LERA



Cox model with time-dependent covariates

8
IR AT A w2 D%IE
F Erer
AR ETE
FHFF AT PR
Time-dependent covariates # ¥ 3 ¥ 4 ¥k



Time-dependent covariates-example

% 7 L (wide format) 7 # % £ 7 (long format)

1 0 1
2 0 30 90 1 60
3 0 NA 40 1 50
4 0 20 60 1 55
5 0 30 50 0 35
6 0 15 40 0 45
I 0 35 60 0 50
8 0 NA 40 1 55
9 0 25 50 1 65
10 0 NA 30 0 60



Time-dependent covariates-example

£ % #L(long format)

50

1 0 0 0 45
1 50 70 1 1 45
2 0 30 0 0 60
2 30 90 1 1 60
3 0 40 0 1 50
4 0 20 0 0 95
4 20 60 1 1 55
S 0 30 0 0 35
5 30 50 1 0 35
6 0 15 0 0 45
6 15 40 1 0 45
7 0 35 0 0 50
7 35 60 1 0 50



Time-dependent covariates-R3k i
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id
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entry time

transplant_time

50
30

20
30
15
35

25

death_time

70
S0
40
&0
50
40
&0
40
50
30

status

age

45
60
50
55
33
43
50
55
63
50

HERE B I
install.packages("dplyr")
install.packages("tidyr")
install.packages("survival™)
library(dplyr)

library(tidyr)
library(survival)

# R by Bedg (wide format)

data <- data.frame(
id=c(1, 2,3,4,5,6,7,8,9, 10),
entry time =¢(0,0,0,0,0,0,0,0,0,0),
transplant_time = ¢(50, 30, NA, 20, 30, 15,

35, NA, 25, NA),
death_time = ¢(70, 90, 40, 60, 50, 40, 60,
40, 50, 30),

status=c¢(1,1,1,1,0,0,0, 1, 1, 0),

age = c(45, 60, 50, 55, 35, 45, 50, 55, 65,
60)
)
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id

L T e " L% S ¥

Start

50

30

20

30

Stop

30
70
30
20
40
20
&0
30
30
15

transplant

o I == T I e B o B B e T R

age

45
45
60
60
50
55
55
35
35
45

status

o I o o e ™ T o R o R B

# #Hk 5 £ 3% (long format)
long_data <-data %>%

mutate(has_transplant = lis.na(transplant_time))
%>%

tidyr::pivot_longer(cols = c(transplant_time,
death_time), names_to = "period",
values_to = "Time") %>%

filter(tis.na(Time)) %>%

arrange(id, Time) %>%

group_by(id) %>%

mutate(Start = dplyr::lag(Time, default =
first(entry_time)), Stop = Time) %>%
mutate(transplant = ifelse(period ==
"transplant_time"& has transplant =="TRUE"|
has_transplant == "FALSE" , 0, 1)) %>%
select(id, Start, Stop, transplant, age, status)

HARBERETN IR ERGS- BRFA

long_data <- long_data %>%
group_by(id) %>%
mutate(status = ifelse(Stop ==

0))

max(Stop), status,




ZREHLHEA
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coxph(formula = surv(start, Stop, status) ~ transplant + age,
data = long_data)

n= 17, number of events= 6

coef exp(coef) se(coef) zZ Pri=lzl)

transplant -2.54704  0.07831 1.54815 -1.645 0.0999 .
age 0.08891 1.09299 0.08325 1.068 0.2854
Signif. codes: 0O “***’ (0,001 ‘**’ 0.01 **’ 0.05 *." 0.1 ° "1

exp(coef) exp(-coef) lower .95 upper .95

transplant 0.07831 12.7693 0.003767 1.628
age 1.09299 0.9149 0.928478 1.287
Concordance= 0.87 (se = 0.097 )

Likelihood ratio test= 3.73 on 2 df, p=0.2

Wald test = 2.74 on 2 df, p=0.3

score (logrank) test = 3.62 on 2 df, p=0.2

cox_model <- coxph(Surv(Start, Stop,status)~transplant + age, data= long_data)
summary(cox_model)




Time-dependent covariates-SPSS#k it

& ¥5>33 75 A 35 >Cox wi
Time-Dep Cov

Analyze  Direct Marketing

Graphs

Utilities  Add-ons  Window  Help

11 | S5

LY F I

Reports
Descriptive Statistics
Custom Tables
Compare Means
General Linear Model
Generalized Linear Models
Mixed Models
Correlate
Regression
Loglinear
Neural Networks
Classify
Dimension Reduction
Scale
Nonparametric Tests
Forecasting
Survival
Multiple Response
1 PS Matching
EZ Missing Value Analysis...
Multiple Imputation
Complex Samples
B simulation...
Quality Control

v v v v v

-

el v
= =
o H

| status |
.0 0
1.0 1.0
.0 0
1.0 1.0
0 1.0
0 0
1.0 1.0
0 0
1.0 0
.0 0
1.0 0
.0 0
1.0 0
[ Life Tables...
[l Kaplan-Meier...

=] Cox Regression...

=1 Coxw/ Time-Dep Cov...

(B

Parametric Regression
Cox Regression Extension




#3 compute Time-Dependent Covariate

& start

&S Time [T_] _ = Start
2 ‘ |

D e Function group:
. #3 Cox Regression: Define Categorical Covariates X
a Cox Regression X
Covariates: Categorical Covariates:
# ace vansplantindicatortest)
& T_COv_[T_CcOoV_] & T_Cov_[T_cov ]
& id
& start («]
&> transplant
& age
- Change Contrast
- Block 1 of 1 ’
Contrst inacsor_~_(change
Previous E Reference Category: © Last @ First
Covariates: ' : i
& Cox Regression: Options =
- o
rModel Statistics ————— rProbability for Stepwise —————
J transplant iorStepse
G [ioe | v orerowe @] % | eon o5 semow [i7_]
Caorrelation of estimates
Method: m * I Display model information
® At each step Maximum Iterations:
Strata ) Atlast step . Display baseline function

e

(L% ) (st ) msset ) cancet) i L __




Time-dependent covariates-Output

Variables in the Equation

95.0% Cl for Exp(B)

B SE Wald df Sig. Exp(B) Lower Upper
T_COV_ 12.089 | 1537617 .000 1 894 | 179671761 .000 .
transplant -2.315 1.526 2.301 1 129 088 005 1.966
age .082 .082 1.000 1 AT 1.085 925 1.273

AKERE I THRERTBHED
7= b %R it £ B (p=0.129)




Cox Model vs. Logistic Model

Cox Regression

R G EREXE
fv o~ 3R BEEE R 2 GRS
% * Hazard Ratio (HR) % 3+ % * Odds Ratio (OR) iz 3+

Logistic Regression

42
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