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Abstract Study Design
How missing data is handled in a clinical trial has the potential to affect the results of any Lo- : e AL Tncom (Teoy R T T T ePower, effect size and type-I error rates were considered to compare performance of methods
study. This research uses simulations to compare various methods for accounting for missing C—peptlde: a measure of e ' YP P P

insulin production eMultiple imputation and the spline mixed model performed consistently well across most sce-

data within the context of type 1 diabetes trials in which the primary endpoint is a difference 07—
narios considered

in C-peptide levels at 12 months. Methods used to handle that missing data have the potential

to drastically over- or under-estimate the true difference in C-peptide levels between groups. Goal: Lessen the decline

0.0 eComplete case performed well under MCAR and MAR, but only when data are equally missing

The primary ramification of choosing a method that under-estimates the effect size and is too ; 11 InSL_IIm DFOdUCtIOH § s le in each arm
conservative is that the true treatment difference may not be detected; thus, we may not be : over time X oWhen more data is missing in a given arm, the performance of complete case declines
able t.o conclude that the treatment is better than the placebo. If the method over-estimates Outcome: Difference in 0.4 - drastically
the difference between the placebo and treatment groups, we could conclude that a treatment change from baseline to eRegardless of the method used, for more data missing in the control arm, conclusions were
is helpful in a case where it truly is not. This simulation study selected 99 subjects in a 2:1 T . . B ! ! ! ! ! ! ! ! drastically affected in the presence of missing data and the variability of each method was
ratio 5,000 times in order to examine which missing data methods over- and under-estimate 12 Months in C'Deptlde %, 46%_ %@% {Oczo@ %Lz@ 4‘7“’?@) 4%@[ %’% 4@@ greatly increased.
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the true effect size in Type-I diabetes clinical trials. Considering both the average accuracy of B . . . . between the treatment %% Ow@% > 7 N eUnder MNAR all methods perform poorly
: T : : / B 2 J
methods to measure effect sizes, and also the variability associated with a method’s Visit and control groups 2 oConsidered treatment subjects with higher C-peptide to have increased missingness and
estimation allowed us to assess its true value in a clinical trial setting. We will discuss these Group Control —— — Treatment Method (Power, %) . . . . -
t | Jantify th thod that : tently detects the t troat - affect control subjects with lower C-peptide to have increased percentages of missingness
FesUits as Well as I0entily e MEtnod that MOst CONSISLENtly GELects e e trealment emrec Vissng at Rancom (Baseline C-peptice): 15% Vissing, Lqua’ Vissing oExpected result: Analysis methods considered are based on MCAR and MAR assumptions
while retaining desired statistical power. Missing data methods addressed are as follows: single 0.4 -

eOther methods not considered such as pattern mixture models or selection models may

027 be more appropriate for the MNAR scenario
oHighlights that precautions must be taken to avoid missing data

imputation methods (such as LOCF), multiple imputation, and mixed effects models.

0.0 -

Missing Data Considerations Methods

eThe performance of each method is dependent on the mechanism and pattern of missing
data; thorough work should be done to try to identify this pattern before applying a method
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0.4 - eThese results are specific to this particular scenario; the performance of these methods on
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e Test for treatment . : ’
e Which method has effect 0 Summary
eRate of Missingness «Complete Case the smallest Y ey T, T T Y, Ty Y,
«Equal dropout rates Single-Value Imputation variability in Iits . o, ’"“c;;.% o o Y Ry, %y 7 In a true clinical trial setting, we are unable to identify the mechanism of missingness, so
oD t twi likel *LOCF estimate? Analy51s v, 4, recommendations are made based on the pattern of missingness and the performance of each
rOpout tWice as likely e Regression-Based Method >
In treatment arm «Mixed Model e Which method Method (Power. %6) method across the mechanisms of missing data. The spline mixed model and multiple
eDropout twice as likely Single Slope retains the M Difference B Treatment B Control imputation performed well most consistently under MCAR and MAR. The performance of all
in control arm e At Primary Endpoint appropriate methods under MNAR greatly declines, but the spline mixed model and multiple imputation are
I:/ISIIDtI'mIe o statistical power? LOCF = Last Observation Carried For- MMPE = Mixed Model at Primary End- still the most reasonable.
PR ' ward | point | | The most drastic results were seen with more data missing in the control arm, indicating that
RBM = Regression-Based Method MMS = Mixed Model Spline great precaution needs to be taken when a large percentage of data are missing (these
MM = Mixed Model MI = Multiple Imputation

scenarios had 20% of the control subjects with missing data).

@Rho

Giving flight to research

o
N /Immune
Tolerance

Network




