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Motivation  

v The FDA has stated it does not dictate in
what language analysis should be done

v SAS vs R
Ø Commercial vs open-source
Ø Commonly used software
Ø Don’t always produce the exact same values

v Clinical statistical reporting in a multilingual world project 



Clinical statistical reporting in a multilingual world 

v Background 
v Scope of discrepancies: 

ü Survival analyses
Ø Linear models
Ø CMH
Ø Mixed models

v Public resource: GitHub (https://github.com/phuse-org/CSRMLW)
v White paper in progress



Framework

v Identify the most commonly used survival analysis methods in clinical 
trials

v Identify the most commonly used code for both R and SAS
v Compare R and SAS results in different scenarios
v Explore the reasons for any discrepancies



Survival analysis in clinical trials

The most commonly used survival methods in clinical trials are:

Ø Kaplan-Meier (KM) estimators - non-parametric statistics to estimate the 
survival function

Ø Cox proportional hazards model - semi-parametric model, commonly used to 
assess the relationship between the survival time and explanatory variables

Ø Log-rank test - non-parametric test to compare the survival functions of two or 
more groups



Other methods

Commonly used but out of scope for this presentation, e.g.:

Ø Accelerated failure time model
Ø Competing risk model
Ø Restricted mean survival time
Ø Time-dependent Cox model



A mockup for survival analysis in clinical trials



Example data

v Worcester Heart Attack Study

Data source: https://stats.idre.ucla.edu/sas/seminars/sas-survival/

Survival time in 
years

Censoring variable
0 à censored
1 à death

Explanatory variable
0 à did not have afib
1 à had afib

Stratification factor
0 à male
1 à female



Case 1: Non-stratified analysis

R codes
- survival & survminer packages

SAS codes
- PROC LIFETEST & PROC PHREG



Case 1: R results vs. SAS results



Case 1: Reason #1

v Reason for discrepancies in HR & CI:
Ø Default methods for handling ties in Cox model are different: 

• R uses “efron” 

• SAS uses “breslow”

Ø Both options are available in R and SAS, so by simply changing the default 
method, we would expect an identical HR and CI.



Case 1: Reason #2

v Reason for discrepancies in CIs for KM 
estimators:

Ø Default methods to calculate the CIs are different: 
• R uses “log”

• SAS uses “log-log”

Ø Again, both options are available in R and SAS.

https://myweb.uiowa.edu/pbreheny/7210/f15/notes/9-10.pdf



Change default methods in R and SAS

R codes

- Change to default methods in SAS
SAS codes

- Change to default methods in R



Case 1: Non-stratified analysis updated

v Change the methods in R to SAS default choices:



Case 1: Reason #3

Ø The kth quantile for a survival curve is the 
location at which a horizontal line at 
height p = 1-k intersects the plot of 
survival probability. 

Ø If the survival curve does not fall to 1-k, 
then that quantile is undefined. 

Lower CI: 1.15 Median: 2.37 Upper CI: 3.77 

Median: 5.91Lower CI: 4.31 



Case 1: Reason #3 cont’d

v This discrepancy may exist or may not, it depends on

• SAS version 

• Data



Case 2 & Case 3

v Case 2: change the subject with largest time in Case 1 data to 
be censored

v Case 3: stratified analysis by gender

v R and SAS results are identical



Case 4: A special data

v Suppose a dataset with 10 observations: the first 5 are all events, and the last 5 are 
all censored.

v Identified in a subgroup analysis from a real clinical trial data.



Case 4: Reason #1

Ø Survival probability is a step function, it is possible for 
the curve to have a horizontal segment at exactly 1-k, 
in which case the midpoint of the horizontal segment 
is returned in R:

(87+118) / 2 = 102.5

v Reason for discrepancies in the 
median estimates:



Case 4: Reason #1 cont’d

Ø SAS searches for the smallest event time for which the 
survival estimate is < 0.5.

Ø This does not exist in the dataset, so SAS gives “NE”.

v Reason for discrepancies in the 
median estimates:



Case 4: Reason #2

Ø 120-day is beyond the largest time in data, 
since it is unknown, SAS gives “NE”, but R 
uses the rate at the 118-day to estimate the 
120-day event free rate.

v Reason for discrepancies in the 120-day event-free rates:



Case 5
v If change the last observation to be an event



Summary 

v Given independent implementations in languages with different structures 
some discrepancies should be expected.

v Can be due to several reasons including:
Ø Different default choices
Ø Different algorithms or implementations of common algorithms
Ø The choice of statistical estimators

v Most of the time, both R and SAS yield correct results that match
v There could be more discrepancies than the ones explored in this 

presentation.



Conclusions 

v It is to be expected that statistical models and analyses independently implemented in 
different computer languages may occasionally produce slightly different results.  

v Any complex analysis presents software developers and statisticians with multiple choices of 
algorithms, statistical methodologies and parameterizations. 

v While we have concentrated on identifying causes for discrepancies in survival results, other 
sub-teams in this project are investigating other statistical methodologies. 

v A key finding from the project is that transparent and pro-active documentation internally as 
well as with external agencies is absolutely necessary to make informed decisions about 
choosing between language implementations. 

v A white paper is in progress to cover the high value insights from R vs SAS use cases as 
examples in the in-depth exposition.
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Survival Analysis in R vs. SAS

Thank You!!!
Questions? 


