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Recalculating 
Intention-to-Treat Analyses
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Rescuing the Baby While Throwing out the Bathwater

Or how to salvage 
an otherwise 
useful study from a 
host of missing or 
poorly assigned 
values…
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Problem & the Solution

• Missing values are too high and the 
author did not do an ITT analysis and/or 
you do not agree with the imputation 
method the author used to assign missing 
values 

• A solution is to verify the “reported”
statistical significance of selected 
outcomes
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These numbers are the basis for the 2x2 table, 
from whence many statistics come…

AliveAlive
DeadDead

8585 9090

1515 1010

% Alive % Alive vv. Dead. Dead
100 100 --

0 0 --

50 50 --

A 2 x 2 Table for calculating p-values, 
confidence intervals, diagnostic test 
measure functions, etc.Ð Control      Study

See Weblinks on www.delfini.org for calculators…
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Create a 
2x2 Table

Control     StudyControl     Study

To this ÐFrom this Î 8585 9090

1515 1010

% Alive % Alive vv. Dead. Dead100 100 --

0 0 --

50 50 --
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Imputation Methods We Favor
• Sensitivity analyses test the strength of the data
• Look for a conservative approach that does not favor the 

intervention studied
• Extreme-case analysis puts the intervention through the 

toughest test as it tests a worst-case scenario
– Missing in intervention group are counted as “treatment 

failures”
– Missing in comparison group are counted as “treatment 

successes”
• Application of control event rate is a conservative choice
• Baseline-carried forward may be a conservative choice
• Mixed effects models
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Case Study

N Engl J Med 2007;357:1598-607. PMID: 17942873
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Study Aims

• The Health Technology Assessment 
Program of the National Institute for 
Health Research commissioned an 
independent academic group to determine 
whether prednisolone or acyclovir used 
early in the course of Bell’s palsy improves 
the chances of recovery.
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Sullivan 07—PMID: 17942873

• Aim: RCT to determine whether prednisolone
or acyclovir used early in the course of Bell’s 
palsy improves the chances of recovery

• Intervention: Patients were randomly assigned 
to receive 10 days of treatment with 
prednisolone, acyclovir, both agents or 
placebo

• Primary outcome measure: House–Brackmann
grading system for facial-nerve function—a 
widely used clinical system for grading 
recovery from facial-nerve paralysis caused by 
damage to lower motor neurons

• Duration: 9 months
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Study Conclusion

• In patients with Bell’s palsy, early 
treatment with prednisolone significantly 
improves the chances of complete 
recovery at 3 and 9 months. There is no 
evidence of a benefit of acyclovir given 
alone or an additional benefit of acyclovir 
in combination with prednisolone.

• But is this benefit from prednisolone true?
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Sullivan 07—PMID: 17942873

• Missing Data: 
– Prednisolone + acylovir 10/134=7.5%
– Prednisolone-only 11/138=7.9%
– Acyclovir + placebo 15/138=10.9%
– Placebo group 19/141=13.5%
– Total loss = 55 / 551 = 10%
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ITT Exercise: Prednisolone

Treatment Success: Grade 1 on House-Brackmann scale at 9 
months

• Prednisolone = 237/251 analyzed of 272 randomized
• No Prednisolone = 200/245 analyzed of 279 randomized

9
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Green = Tx Failures; Pink = Tx Success! 

Treatment Success: Grade 1 on House-Brackmann
scale at 9 months

• Prednisolone = 237/272 randomized
• No Prednisolone = 200 + 30/279 randomized
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When we do an extreme case ITT analysis …
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Eh voila!!! Prednisolone Fails Toughest Test

Actually, no big surprise…but what to do now?
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Application of Control Event Rate
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Application of Control Event Rate to 
All Not Completing Study and Not Seeking Active Tx



18

It works!!!

Yay!
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It even works with applying Control Event Rate only to 
controls…
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We are happy!!!
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ITT Re-analysis

• Re-analysis using a conservative approach 
can help us conclude efficacy in an 
otherwise valid study

• Estimate of effect is unknown
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Delfini Excel Tool Available
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Non-inferiority & Equivalence Trials

• Conservative approaches should not be 
used as that will push toward non-
inferiority or equivalence


