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INTRODUCTION
─

• Hemorrhagic shock remains the most common cause of preventable mortality in trauma1

• In order to guide clinical practice, RCTs provide high-quality evidence to inform clinical 

decision making2

• The clinical relevance and inferences made by RCTs are dependent on assumptions 

made during sample size calculation3

• Many sample size calculations are poorly conducted and reported or based on 

unrealistic assumptions regarding baseline risk and anticipated risk reduction3.

• Prognostic enrichment strategies reduced heterogeneity of baseline risk4

• Minimally important difference (MID) ensures RCTs are targeting a treatment effect that 

is plausible and important to patients5



OBJECTIVES
─

1. Systematically review RCTs evaluating interventions aimed at 

improving survival in adults with trauma-related hemorrhage.

2. Describe the methodological quality and justification for sample 

size determination.

3. Compare expected versus observed study outcomes



METHOD
─

Search Medline and Embase databases including RCTs published until July 2022

English language RCTs meeting the following criteria: 

1) enrolled patients aged 15 years old or older having sustained blunt and/or penetrating 

trauma meeting any criteria for clinically significant bleeding (as defined by study)

2) compared either intervention vs placebo, or one intervention to another in a planned 

superiority analysis

3) evaluated mortality as the primary outcome

We excluded cluster RCTs, pilot studies, feasibility studies and those with planned non-

inferiority analyses as their methods for sample size calculation differ from superiority studies.

Data was pooled using random-effects models and presented with effect estimates with 95% 

confidence intervals.



RESULTS
─

We identified 1,688 citations of which we included 13 studies involving 24, 885 patients in the analysis. We noted a high rate of negative trial results (11 of 13 

studies). Most studies were multi-center and conduced in North America, evaluating patients with blunt and penetrating injuries. The criteria for hemorrhagic shock 

varied across studies. All studies did not accurately estimate the mortality rate during sample size calculation. All but one study overestimated the mortality 

reduction during sample size calculation; the median absolute mortality reduction was 3%, compared to a target of 10%. Only the CRASH-2 study used a minimal 

clinically important difference for treatment effect target. No RCTs employed prognostic enrichment. Most studies were terminated (8 of 13), mainly for futility.



CONCLUSION
─

• Current clinical trial methodology is limited by imprecise control group risk estimates, 

overly optimistic treatment effect estimates and lack of transparent justification for 

such targets. 

• These limitations result in studies at high risk for futility and potentially premature 

abandonment of promising therapies. 

• Given the high morbidity and mortality of trauma-related hemorrhage, we recommend that 

future conduct of trauma RCTs incorporate 1) prognostic enrichment to inform baseline 

risk, (2) justify target treatment differences based on clinical importance and realistic 

estimates of feasibility, and (3) be transparent and provide justification for the 

assumptions made.
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