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frequentist statistics. Subsequent interpretation of the 
same results using Bayesian methods yielded different 
outcomes.15 This emphasised how using varying  
pre-test probabilities in Bayesian analyses of clinical 
trial data can provide important information for study 
interpretation. This is particularly so when evidence 
from the trial is close to the significance threshold  
and it is uncertain whether current clinical practice  
should be changed.15

The EOLIA international clinical trial randomly  
assigned patients with very severe ARDS to receive 
immediate venovenous ECMO on diagnosis (ECMO 
group) or continued conventional treatment (control 
group), with crossover to ECMO made available for 
patients in the control group who had refractory 
hypoxaemia. The primary outcome was 60-day  
mortality. The trial found that 44 of 124 patients 
in the ECMO group and 57 of 125 patients in the 
control group had died. Using a frequentist statistical 
analysis, this is reflected as a relative risk (RR) of  
0.76, 95% confidence interval (CI) of 0.55–1.04, and a  
P value of 0.09. Hence, the authors concluded that  
there was no significant difference in the 60-day  
mortality of ARDS patients treated with ECMO  
versus those treated with conventional mechanical 
ventilation that included ECMO as a rescue therapy.14

However, the results of the EOLIA trial were 
subsequently re-interpreted in a Bayesian analysis.15 
This was because the clinically important point  
estimate of the absolute risk difference (11%), the 

near statistical significance of the effect, and the  
wide divergence of pre-existing views regarding the 
benefits of ECMO had made interpretation of the trial 
controversial.15 This new study aimed to demonstrate 
the potential utility of Bayesian analyses by estimating 
the posterior probability, under various assumptions, 
that early ECMO was associated with reduced mortality 
in patients with very severe ARDS. Statistical prior 
distributions were developed to represent diverse 
levels of support for ECMO in treating lung injury in 
patients with severe ARDS.15 For each of the priors,  
the corresponding RR, credible interval (CrI) and  
absolute risk reduction (ARR) were estimated using 
Bayesian analysis. This means that the post-hoc  
analysis estimated the posterior probabilities, for  
which ECMO treatment had exceeded a range of 
potential values for the minimum, clinically important  
treatment effect (i.e. RR<1, RR<0.9, RR<0.8, RR<0.67 
and ARR≥2%, ARR≥4%, ARR≥6%, ARR≥8%, ARR≥10% 
and ARR≥20%). The results of the Bayesian inference 
are summarised in Table 1.

Overall, the RR of 60-day mortality in patients 
who received early ECMO treatment compared to 
conventional mechanical ventilation varied based on  
the prior that was used in the analysis. The more  
strongly the pre-test probabilities suggest that early 
ECMO intervention is lifesaving in severe ARDS,  
the higher the likelihood that the same results will 
strongly favour ECMO over mechanical ventilation, 
and vice versa. If insufficient data are available on a 

Table 1. Bayesian analysis of the results of the EOLIA trial.

Prior belief Assumed 
median RR

Probability of treatment effect equal to or greater  
than specified threshold

RR<1 RR<0.9 RR<0.8 RR<0.7

Non-informative 
(Equivalent to no prior data)

1.0 50% 50% 49% 49%

Strongly enthusiastic towards ECMO 
(Equivalent to previous RCT enrolling 100 patients finding a 
33% RR reduction)

0.67 95% 89% 77% 58%

Moderately enthusiastic towards ECMO 
(Equivalent to previous RCT enrolling 264 patients finding a 
22% RR reduction)

0.78 95% 83% 57% 24%

Sceptical towards ECMO 
(Equivalent to previous RCT enrolling 100 patients finding a 0% 
RR reduction)

1.0 50% 33% 18% 7%

Strongly sceptical towards ECMO 
(Equivalent to previous RCT enrolling 264 patients finding a 0% 
RR reduction)

1.0 50% 24% 7% 1%

Prior informed by previous studies 0.71 99% 48% Not stated Not stated

ECMO: extracorporeal membrane oxygenation; EOLIA: extracorporeal membrane oxygenation to rescue lung injury in severe acute respiratory 
distress syndrome; RCT: randomised controlled trial; RR: relative risk


