Resulis - Real Clinical Study

Setting: clinical trial

Patients: 42 children with acute leukemia

Exposure: 6-MP treatment versus a placebo

Outcome: time to leukemia relapse

Sample 0 (drug 6-MP) 6*, 6, 6, 6, 7, 9*, 10*, 10, 11*, 13, 16, 17*, 19%, 20%, 22, 23, 25%,
32%, 327, 34%, 35*

Sample 1 (control) 1,.1,2:2.3:4.4.5 .5 8 8,8:8: 11,11 12:12. 15;:.17. 2225

Note: time in weeks

&
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Results -Kaplan-Meier Curve

——— sample 0 (6-MP)
—— sample 1 (control)

| l

Sample 0 (drug 6:MP) 646, 6, 6|79, 10% 1] 11, ] ] 17+, 19, 20, ) 3] 25, fncion |
30 30, 36t
o5l
Time  Number  Number Product-Limit oo
i of events  at risk Estimator

d, Y, S =T1[,.0—- 4 i

6 3 21 [1—-21=0857 041
7 1 17 0.8571(1 — ) = 0.807

10 1 15 080711 — L) = 0753 I

13 1 12 [0.7531(1 — 5) = 0.690 02}
16 1 11 [0.6901(1 — ;) = 0.628

22 1 7 (0.628](1 — 2) = 0.538 i
23 1 6 (0.538](1 — &) = 0.448
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Results — hypothesis testing and inference

Non-parametric method: Log-rank test parametric method: Cox regression (under proportionality)
1Oy === ®, sample 0
I OGO x , sample 1
; ; , Sa
“Failure” time Risk poPulanon e survivor ©
Multiplicity function [ — 10)
No. in No. in ¥ ) A(i) m;) X .._@
Sample 0 Sample 1 sample 0 sample 1 1L o o
0]
23 23 6 1 7 0-1429 2 x 04
22 22 7 2 9 02222 2 - -0
17 10 3 13 0-2308 1 = © o
16 11 3 14 0-2143 e F . AN —
15 11 4 15 0-2667 1 oer o
13 12 4 16 0-2500 1 = _
12,12 12 6 18 0-3333 2 o x
11, 11 13 8 21 0-3810 2 Q___
10 15 8 23 0-3478 1
8,8,8,8 16 12 28 0-4286 4 o4~ x
7 17 12 29 0-4138 1 ~
6, 6,6 21 12 33 03636 3 N
55 21 14 35 0-4000 2 B
4,4 21 16 37 0-4324 2 X
3 21 17 38 0-4474 1 ol x
2,12 21 19 40 0-4750 2 x
1; 1 21 21 42 0-5000 2 -—ix
B X
l X !
10 20 30

U(0) = ny— 3 my Ay = 10:25;

3mle = 1.65,SE = 0.48
mi) {r @ —me)} A {1—A4;} = 6.2570. IB

SO =3

rao—1 A
HR = exp(Bme) = 5.21 (95%Cl: 2.18, 13.46)
Log-rank test statistics: UI(((())))Z = 16.79, x*(1), P — value: 4.18¢ — 05 LR test statistics = 14.90, y*(1), P — value: 1.13e — 05
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Graphical Checks of the Proportionality Assumption

1. log-log plot

Log-log plot Difference in Log-log plot

Streat(t) = eXp(_At‘reat(t)) = exp{ —Ao(t) exp(p)} ] e 7

Scontrot(t) = eXp(_Acontrol(t)) = exp{ —Ay (t)} |

Apply log-log transformation: : g

log(_log(streat(t)) — log(Atreat(t)) — log(AO (t)) + :3 ‘i i E"

log(—log(Scontroi(t)) = log(Acontrol(t)) = log(Ao (1)) 3

If the proportionality holds: "

B Iog-log pIOt para"el ) 800 1000 1200 0 200 400 600 800 1000 1200

- difference in log-log plot horizontal
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Graphical Checks of the Proportionality Assumption

An example of Andersen plot

2. Andersen plot

1.4+

Stratified Cox models: each stratum has its own baseline hazardrate | ==

1.2+

AT (8) = AT (D)exp(BT x;)

1.0

Agontrol (t) — A%ontrol(t) exp(,BTxi) R

0.8+

Apply log-log transformation to S(t) = exp(—A(t)): ] J
log(— log (Sitreat(t)) = log(A%reat(t)) + BTx; |

log(—log(S{™ L (1)) = log (AG™ () ) + BT, L

0.2

Estimated Cumulative Hazard Rate for jth S

If the proportionality holds:

the cumulative baseline hazard rates among strata 00|

| | I |
0.0 0.2 0.4 0.6

should be a constant
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Graphical Checks of the Proportionality Assumption

3. Schoenfeld residual plot

At given time t, the Schoenfeld residual is defined as: An example of Schoenfeld residual plot
N -| @EPED@O® @0l 000 @OI0 O EHEEIO SO Se
1, =x, — E(xy|Risk set) s
s oo-
re - Schoenfeld residual for the k™ covariate. p -
T
xi. the covariate value of individual who experienced a9 -
event -
! ©)
E (xx|Risk set): the expected value of covariate for these | | | | | | | |
who still at risk 69 12 177 23 29 38 47 110

If the proportionality holds:

- residuals scattered around zero
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