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Results - Real Clinical Study
• Setting:  clinical trial

• Patients: 42 children with acute leukemia

• Exposure: 6-MP treatment versus a placebo 

• Outcome: time to leukemia relapse

Note: time in weeks
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Results -Kaplan-Meier Curve
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Results – hypothesis testing and inference
Non-parametric method: Log-rank test parametric method: Cox regression (under proportionality)

Log-rank test statistics: !(#)
!

%(#)
= 16.79, 𝜒&(1), 𝑃 − value: 4.18𝑒 − 05

8𝛽𝑚𝑙𝑒 = 1.65	, 𝑆𝐸 = 0.48

LR test statistics = 14.90, 𝜒&(1), 𝑃 − value: 1.13𝑒 − 05

HR = exp 8𝛽𝑚𝑙𝑒 	= 5.21 (95%CI:	2.18,	13.46)
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Graphical Checks of the Proportionality Assumption
1. log-log plot

𝑆'()*' 𝑡 = exp −Λ'()*' 𝑡 = 	 exp{−Λ# 𝑡 exp(𝛽)}

log(−log(𝑆'()*' 𝑡 ) = log Λ'()*' 𝑡 = log Λ# 𝑡 + 𝛽	

𝑆+,-'(,. 𝑡 = exp −Λ+,-'(,. 𝑡 = exp{−Λ# 𝑡 }

log(−log(𝑆+,-'(,. 𝑡 ) = log Λ+,-'(,. 𝑡 = log(Λ# 𝑡 )	

If the proportionality holds: 

- log-log plot parallel

- difference in log-log plot horizontal

Log-log plot Difference in Log-log plot

Apply log-log transformation: 
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2. Andersen plot

ΛOPQRSP	(𝑡) = ΛTPQRSP 𝑡 exp(𝛽U𝑥O)

Stratified Cox models: each stratum has its own baseline hazard rate

log(− log 𝑆OPQRSP 𝑡 = log ΛTPQRSP 𝑡 + 𝛽U𝑥O

log(−log(𝑆OVWXPQWY(𝑡)) = log ΛTVWXPQWY 𝑡 + 𝛽U𝑥O

If the proportionality holds: 

the cumulative baseline hazard rates among strata 

should be a constant

ΛOVWXPQWY	(𝑡) = ΛTVWXPQWY 𝑡 exp(𝛽U𝑥O)

Graphical Checks of the Proportionality Assumption

Apply log-log transformation to S 𝑡 = exp −Λ 𝑡 	: 

An example of Andersen plot
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3. Schoenfeld residual plot

Graphical Checks of the Proportionality Assumption
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𝑟! 	=𝑥! 	− 𝐸(𝑥!|𝑅𝑖𝑠𝑘	𝑠𝑒𝑡)
𝑟/ 	: Schoenfeld residual for the 𝑘'0 covariate.

𝑥/: the covariate value of individual who experienced 
event

𝐸(𝑥/|𝑅𝑖𝑠𝑘	𝑠𝑒𝑡): the expected value of covariate for these 
who still at risk

At given time 𝑡, the Schoenfeld residual is defined as:

If the proportionality holds: 

- residuals scattered around zero

An example of Schoenfeld residual plot


