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sample sizes are typically too small to
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commonly been motivated by statistical
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provement in outcome. In the present
study, the gain in statistical power result-
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ered in the sample size calculation, which
is adding another assumption to the sam-
ple size estimation procedure.
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Figure 1. Required sample sizes for 80% statistical power in three surveys (TCDB, UK4, and EBIC) and six RCTs (others) of the IMPACT database. Required
sample size was calculated using both the unadjusted and the covariate adjusted model. For both models, the required sample size was depicted for the
original study population, the strictly selected population (time window 8 hrs; age at injury 65 yrs; 1 reactive pupil; motor score 1; Glasgow Coma
Scale 8) and the prognostic targeted population (20% to 80% risk for unfavorable outcome). Estimates based on 1000 simulations using a uniform
treatment effect.
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In this investigation, we studied only
TBI populations. We did not explicitly
consider other fields struggling with het-
erogeneity inpatient characteristics and
underlying pathophysiology, but antici-
pate that results are applicable to other
fields characterized by heterogeneity,
such as stroke, sepsis, and acute respira-
tory distress syndrome. In previous work,

benefits of covariate adjustment were
shown in cardiovascular trials such as
GUSTO-I (12). The use of covariate ad-
justment to increase the statistical power
depends strongly on the strength of the
association between the covariate and the
outcome (3). In TBI research, prior inves-
tigations resulted in adequate determina-
tion of strong predictors of the outcome

(4, 11, 13). These considerations make a
strong case for increasing the focus on
prognostic analyses.

We conclude that strict selection,
prognostic targeting, and covariate ad-
justment all increase the statistical power
in clinical trials in TBI. Covariate-
adjusted analysis in a relatively uns-
elected population results in less reduc-
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Figure 2. Required sample sizes for 80% statistical power in three surveys (TCDB, UK4, and EBIC) and six RCTs (others) of the IMPACT database. Required
sample size was calculated using both the unadjusted and the covariate adjusted model. For both models, the required sample size was depicted for the
original study population, the strictly selected population (time window 8 hrs; age at injury 65 yrs; 1 reactive pupil; motor score 1; Glasgow Coma
Scale 8) and the prognostic targeted population (20% to 80% risk for unfavorable outcome). Estimates based on 1000 simulations using a targeted
treatment effect.
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