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Meta Analysis of rare events when trials have zero events.
Frequently used methods
Ø Using normalizing transformation (Arcsine and double arcsine)
Ø Logit transformation and  adding a continuity correction to the trials with zero events 
Ø Exclude trials with  zero events. The latter method may introduce bias.
Ø Literature has shown that transformation such as arcsine has lowest  bias with ease of programming in R and 

Stata. 

Alternative approaches.
Ø Beta Binomial(B-B) approach(GLM with logit link)  have substantially smaller bias and mean squared error for 

rare events with occurrences under five percent, while normal Binomial outperforms B-B for common events.
Ø simulation approach ;    discrete likelihood approaches perform better than the approximate method . However 

extensive programming is required.



Meta analysis of Single  proportion(Objective Response 
Rate) : Observations from the study

Ø Data from 10  single arm trials from Systematic literature review on cervical cancer trials including zero events
Ø Used transformations and synthesized the Objective Response rate using preferred methods from literature
Ø Used Exact methods such as Binomial (fixed) and Beta Binomial (random) as event rates were 0% for 4trials .
Ø Macros developed in  SAS 9.4 for all the methods.
Ø Trials with single arm trials only considered and number of events ranged from 0 to 10 and study size ranged from 16 

to 53 
Ø Differences observed  between methods 
Ø More work need to be done for trials with 2 or more arms and also for trials with higher event rates and large study 

size.
Ø Further work using Bayesian methods need to attempted in different scenarios and macros to be developed in SAS
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