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Elements of Good Clinical Trial
Design

1 Randomization

+ Blinding

1 Appropriate control/comparison group(s)

} Adequate sample size
1 Appropriate outcome variable(s)




Problem of Missing Data

+ Amount of missing data due to dropout can
be high, particularly in long - term trials

BAntipsychotic trials ( Kemmler et al., 2005;
Rabinowitz et al., 2009)

BDementia trials (Molnar et al., 2009)

BPost- traumatic stress disorder (Lurie and Levine,
2010)

BHeart failure (Lipinski et al., 2009)

; Can reduce the benefits of randomization by
Introducing substantial bias

} Lamotrigine example




A placebo-controlled trial of lamotrigine
for painful HIV-associated neuropathy

DM, Simpson, MD; R. Olney, ML J.C. McArthur, MBBS, MPH: A, Khan, MD; J. Godbold, PhL);
and K. Ebel-Frommer, BA. for the Lamotrigine H1V Neuropathy Study Group®

Article abstract—Objective: To investigate the analgesic efficacy of lamotrigine in the treatment of painful HIV-
aszociated distal sensory polyneuropathy (DSP). Background: The pathogenesia of HIV-associated DSP iz nnknown and
there is no effective treatment. A novel anticonvulsant, lamotrigine, blocks voltage-zensitive sodium channels and inhibits
the release of glulamale and aspartate, There have heen anecdotal reports of ellicacy of lamolrigine in the trealmenl of
painful nenropathy and trigeminal nenvalgia. Wethods: Tn a multicenter, randomized, double-blind, placcho-controlled
study, lamntrigine was initiated at 25 mg per day and slowly titrated over 7 weeks to 300 mg per day. Study dnration was
14 weeks. The primary oulcome measwe was change in pain on e modilied Gracely seale wilhh secondary outeomue
measures ineluding change in neuwrologic examination, use of concomilanl aualgesic medicalions, and global paln reliel.
Reswults: Of 42 enrolled subjects, 13 did not enmiplete the 14-weck study endpoint. Tn five of these, rash was the eanse for
dropont. Tn the remaining 29 evaluable snbjeets, 20 patients reccived placchn and & received lamotrigine. The pain seores
al baseline were not significantly differenl. The reduclion in average pain [rom baseline lo week 14 was grealer (p — 0.03)
in the lamolrigine group (—0,55) than in the placebo group (—0.18), adjusling for baseline levels of pain. There was no
difference between the groups on the change in peak worst pain. Cenclusions: In this small trial, lamotrigine showed
promise in the treatment of pain associated with HIV-related DSP. The frequency of rash was greater than in lamolrigine
atudiez in epilepsy. A larger controlled study of lamotrigine is warranted. Key words: HIV—AIDS—Lamotrigine—
Neuropathy.

NEUROLOGY 2000;54:2115-2118




Dealing with Missing Data

; Avoid the problem oDonot have mi s

1+ The problem is unavoidable, so just live with
it!

v L et t hhe statisticianods f

BLiterature is filled with statistical methods to deal
with missing data

BNo single method or class of methods is suitable
for all situations

BValidity of any particular method depends on
assumptions which, in general, cannot be verified
using the observed data, i.e., are  untestable




Some Commonly Used Methods

1 Complete case analysis

Blnclude only those with complete data in the
statistical analysis

Blntroduction of bias (  lamotrigine example)
BLoss of power

; Carrying forward the last (or baseline)
observation
BLOCF (or BOCF)
BUsually unrealistic imputation model (bias)
Blntroduction of false precision

1l Increase in probability of Type | error



LOCF in Dementia Research

COMMENTARY

Research methods

Does analysis using “last observation carried forward”
introduce bias in dementia research?

Frank J. Molnar MSc MDCM, Brian Hutton MSc, Dean Fergusson MHA PhD
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Reasons for Popularity of
Complete Case/LOCF Analyses

}
}

}

Simplicity
Unavailability of software to implement state
of - the - art methods

Comfort of FDA with older, better understood
methods

Risk- averse behavior of drug developers in
the face of the regulatory process

Non - specific and insufficiently prescriptive
nature of existing regulatory guidances

Education of biostatisticians in the use of
state - of - the - art methods




National Research Council Report

At the request of the FDA, the National
Research Council convened panel of experts
to prepare o0a report wit
t hat woul d be useful f or
of guidance for clinical trials on appropriate
study designs and follow - up methods to
reduce missing data and on appropriate
statistical methods to address missing data
for anal ysis of results.

BThe Prevention and Treatment of Missing Data in
Clinical Trials (2010)




National Research Council Report

1 Report is divided into six parts
Blntroduction/Background

BTrial designs to reduce the frequency of missing
data

BTrial strategies to reduce the frequency of
missing data

BDrawing inferences from incomplete data

BPrinciples and methods of sensitivity analyses

BConclusions and recommendations




Ideas for Clinical Trial Design to
Limit Missing Data

} Target a population not adequately served
by current treatments and has an incentive
to remain in the trial

. Consider the use of enriched randomized
withdrawal designs

BEnrichment based on short -term or long -term
Improvement/tolerability

1+ Allow individualized, flexible treatment
regimens

+ Consider the use of add - on designs for
treatments with different mechanisms




Katz N. Clin J Pain 2009; 25:797 -807




