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Outline

Some background

Describing the problem of missing data in clinical tri  als
from a regulatory perspective

There are many context specific aspects to missing da ta
Solutions involve statistical and clinical collabor ation

A clinical trial design issue and conduct issue - not just
analysis

FDA's initiative with the National Academy of Science




Some background and history

A long standing issue in clinical trials, and especi ally in
regulatory submissions that contain clinical trials  intended
to support efficacy and safety and marketing approval

ICH E9 addresses it briefly but no analysis advice

FDA'’s critical path initiative identified this as ato  pic in the
streamlining of clinical trials and PhRMA , in negotiating
the PDUFA 4 agreement, wanted FDA to bring consensust o
this topic (FDAAA)

The U.S. National Academy of Science’s Committee on
Statistics , in the past, expressed an interest in h elping FDA
with this issue and they are in the process of writing a report




Guidance for Industry

E9 Statistical Principles for Clinical
Trials

Additional copies are available from:

Office of Training and Communications
Division of Drug Information (HFD-240)
Center for Drug Evaluation and Research (CDER),
5600 Fishers Lane, Rockville, MD 20857 (Tel) 301-827-4573
hitp://www.fda.gov/cder/guidance/index.htm

or

Office of Communication, Training, and Manufacturers Assistance (HFM-40)
Center for Biologics Evaluation and Research (CBER)
1401 Rockville Pike, Rockville, MD 20852-1448
http://www.fda.gov/cber/guidelines.htm; (Fax) 888-CBERFAX or 301-827-3844
(Voice Information) 800-835-4709 or 301-827-1800

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)
September 1998
ICH
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BES

The regulatory setting, for confirmatory studies, p laces
emphasis on pre-specification of objectives, hypotheses,
and analyses

How to specify in the protocol the primary strategy for
dealing with missing data - if you presume that it will be
Informative but don’t know the patterns yet

Considerable literature on the matter, unclear as t o which
direction to take, could be considerable computati onal
efforts for little gain - how to check

How do you decide, what do you document, how do you
convince others




The Problem for Clinical Trials:

Why do subjects stay In clinical trials, why do the vy
withdraw from assigned therapy, when do they withdr  aw,
IS It Informative, and what bias Is introduced ?

Efficacy (lack of or benefit from)
Safety (toxicity, tolerability, neither)
Both

Aggravation of the trial

When do they leave therapy in the trial (short dura tion, long
duration, acute and chronic therapy)

Symptomatic relief vs. unperceived benefit




What Is the problem with
missing data in clinical trials ?

Missing data is potentially an outcome by itself

Why ? - it IS a surrogate for patient preference,
acceptability with therapy, and it is potentially
unpredictive of where the subject would be in the
future (where no observations are taken or availabl e)

Monotone missing data, the ‘dropout mechanism’
IS almost always informative

Lack of prior attention to collection of informatio  n
at point of study treatment withdrawal inhibits
methods to condition on what was observed




Three major areas

Repeated measures outcome study designs where
some Information is obtained at some Vvisits

Time to event trials , where intermediate
(surrogate) and clinical endpoint (death) are
evaluated with survival analysis methods

Baseline covariates , classifiers (genomic marker)
or disease status may not have been determined

yet randomization took place




The clinical concern should be
aligned with the statistical approach




The medical concern is about a
statistical method that is not dealing
with the clinical question

The method of imputing missing data due to early
discontinuations can substantially impact the effiacy
results of a clinical trial of an analgesic.

Imputing a good score for a bad outcome can result
In the appearance of efficacy for an intolerable dee.




Partial credit for some exposure
time for which visits were made
- when should it be given

Blood pressure,
Pain
Depression

Time to event : early exposure, then
toxicity, can’t stay on it, and by that time
you have lost the window of time to
Impact any early benefit or established a
resistance that is not reversible




Shape of response time pattern
Efficacy and Toxicity

If toxicity Is time dependent, and
withdrawal due to side effects increases
with time, this censors the efficacy
outcome whose time dependency may
follow a different pattern and itself censor
safety outcomes

Bivariate outcome (Efficacy (t), Safety(t))




Four situations (E,S) attime T

E S(T) Patient perceives effective response AND no toxicity
occurs

E S(T) Patient perceives effective response AND experi ences
toxicity

may or may not leave depending upon tolerance
and preferences

E S(T) Patient perceives No effective response AND n o toxicity
OCCUrS

E S(T) Patient perceives No effective response AND e Xxperiences
toxicity

may or may not leave but is MORE likely to leave
than patient above who perceives effective
response




A Pattern-mixture representation of longitudinal Ef ficacy

response/score by visit - missing for toxicity/safet y reasons not
considered
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A Pattern-mixture representation of  slope and baseline being
predictive of how long a patient stays in a trial

No treatment effect

— Control




Pattern-mixture representation of baseline

being predictive of how long a subject stays in tri al
Treatment relationship is less clear

Test

T~ —  Control




Available methods for estimating the
means of the missing data distributions

Mixed model maximum likelihood (MMW)
Maximum likelihood (ML)

Pattern -mixture model to factor likelihood for
Incomplete data

Missing data models need to be specified to use
this approach

Fixed -value imputation (FVI)

The variance estimates can be too large or too small
depending upon which imputation strategy is chosen




Another area:
Missing endpoint data
INn time to event , survival type trials

Superiority and “show a difference trials”
Non -inferiority trials and effect size margin setting for NI
Clinical endpoints and surrogate endpoints

Near term (surrogate) endpoint observed, long term
clinical endpoint is censored because patient is lo st to
followup

Missingness rate for followup at 1 year or 2 years can
dominate the clinical endpoint event rate, when cli nical
event is not observed

Any model for imputation is very tenuous - example




Surrogate marker (sputum culture) and TB
Slides taken from talks by Thomas Fleming and Karen Higgins

Impact of missing outcome data on estimating
effect sizes and non -inferiority margins for NI
trials that cannot use placebo

Impact of missing data on the abllity to validate
surrogate markers and to evaluate effect of
treatment on marker and clinical outcome

Goal: to shorten exposure duration from 6 months
to 4 months; to substitute one drug for another to
obtain a better safety profile




Surrogate Endpoint:
Not in Causal Pathway of Disease Process

_Surrogate True Clinical
Disease Endpoint /Endpoint

Causal Pathway




Multiple Pathways of the Disease Process
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Ex 1: Missing data
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3. Missing dart

6 month Regimen

O

O

—

r

r

~ e

4 month Regimen

-

-



nargins are all pased on exclusion of missing

fuclles
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Typicelly ITT primary (randornizaition)
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In RCT's of TB, ine cl
two years are apoui 5% (low) ,
followup Is nign - about 4 10 5 tirmes as nic

No Inforrnation on ine suruylw - SpUTUr
conversion, lack of relapse witnin 6 monins

No Inforrmation on tne clinical endpoint it two
years: survival reinfection rel,l_pse

No Information on eliner ine surrogzie or ine
clinical endpoinis

No models can predict or irmnpute missing outcorne
information - Informatlveness can oe considered
In several ways
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Two Null Hypothesis Scenarios

Two Alternative Hypothesis Scenarios



the available data leads
to estimators with comparatively small bias, and

controls Type | error rates at a nominal level

IN the presence of missing completely at random
(MCAR) or missing at random (MAR) and some
possibility of missing not at random (MNAR) data
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Use of last observaiion carried forward (LOCF)

Under whnat situations, Jrrrn/ IS it 25 good as
It
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clinical concern wiin rmissing
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Anzlgesic A
Drop outs:

Anealgesic 40% comopleied
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Anzlgesic A

Analgesic group Placepno group
Mearn criarge
frorn paiseline
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