Created on: 05/13/2021, 11:07:09 AM

SESSION PROPOSAL 27
MISSING DATA IN CLINICAL TRIALS: PRINCIPLES, PLANNING, PREVENTION
Thomas Cook, Department of Biostatistics & Medical Informatics , University of Wisconsin-Madison

Description of Session:
Randomized clinical trials are considered the gold-standard for evaluating the effectiveness of new medical or clinical
interventions. In the absence of missing data, randomization of treatment assignment is sufficient to ensure valid
causal conclusions regarding the effect of treatment on the outcome of interest.
In 2010, the National Research Council report on “The Prevention and Treatment of Missing Data in Clinical Trials”
emphasized the importance of trial designs and conduct that reduce the occurrence of missing data. Factors of trial
design and conduct that can affect missing data rates include duration of trial (longer the trial, more risk of missing
data), difficult to assess the outcome, type of intervention (surgical or medical), less adherence to study protocol (e.g.
in psychiatric disorders), poor communication with study participants (to explain about the study, procedures to be
followed, follow-up schedule, poor response to patient queries), and poor interpersonal relation with the study
participants. In addition, investigator induced missing data by equating withdrawal from treatment to withdrawal
from trial.
The report also recommended further research on the effect of missing data on power, and the need for sensitivity
analyses to assess the effect of the assumptions on the missing data mechanism. A decade after the report’s
publication, missing data continue to confound both clinical trialists and inference regarding the causal effect of the
treatment on outcomes. Since the release of the report there have been many discussions and publications on the
topic of missing data in randomized clinical trials, yet it is still common to see trials with substantial missing data,
and complete-case analyses that implicitly or explicitly assume data are missing at random (MAR) without
justification. It is critical for trialists, the scientific community at large, and the broader public that may benefit (or be
harmed) by new treatments to have a better understanding of the effects of missing data on power to detect treatment
effects, and the threat to valid inference caused by data that are missing not at random (MNAR).
This session will begin with an overview of the findings of the NRC report. This will be followed by a non-technical
introduction to the research of Cook and Zea (Stats in Med, 2019) which shows how results from complete case
analyses can be misleading, and that the threat to validity increases not only as the rate of missingness increases, but
also as the trial sample size increases. A principled sensitivity analysis approach will be presented that can assess the
robustness of conclusions under predefined assumptions. From this foundation, a method for adjusting sample size
for expected rates of missingness will be discussed. These results show the necessary inflation to sample size may be
infeasible in some instances, which may require a complete rethinking of the trial. This brings us full circle back to
the need to try every effort to reduce rates of missingness towards zero.
Presentations: 1. Revisiting the 2010 National Research Council report on Missing Data. Kathleen Wannemuehler,
PhD, University of Wisconsin - Madison (~10 minutes) 2. Why missingness should cause more angst. Tom Cook,
PhD, CHS, University of Wisconsin - Madison (~30 minutes) 3. Why does missingness not cause more angst? Janet
Wittes, PhD, Statistics Collaborative, Inc (~10 minutes)
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