
Acc
ep

ted
 M

an
us

cri
pt

 

© The Author(s) 2020. Published by Oxford University Press for the Infectious Diseases Society of 
America. All rights reserved. For permissions, e-mail: journals.permissions@oup.com. 

Effect of steroids on Covid-19 mortality risk: a Bayesian interpretation  

  

Tuan V. Nguyen1,2,3, Steve A. Frost1,4 

 

1Garvan Institute of Medical Research, Sydney, Australia;  

2St Vincent's Clinical School, UNSW Medicine, UNSW Sydney, Sydney, Australia; 

3School of Biomedical Engineering, University of Technology Sydney, Sydney, Australia; 

4Ingham Institute of Applied Medical Research, Liverpool, NSW, Australia. 

 

Corresponding author: 

Tuan V. Nguyen 

 

 

  



Acc
ep

ted
 M

an
us

cri
pt

 

 

Dear Editor:  

 

In the Metcovid study, Jeronimo and colleagues conclude that methylprednisolone treatment of 

hospitalized patients with suspected SARS-Cov-2 infection did not reduce mortality risk[1]. This 

conclusion was inconsistent with the finding from the RECOVERY trial [2] which showed a 17% 

reduction of 28-day mortality risk associated with dexamethasone (risk ratio [RR] 0.83; 95% 

confidence interval [CI] 0.75 to 0.93). Here, we would like to offer an alternative interpretation of 

the efficacy of steroids in Covid-19 patients.  

 

The Metcovid study was based on 393 patients, much smaller than the RECOVERY trial (n = 6425 

patients). Thus, a more reliable effect size can be estimated from the two studies with appropriate 

weight for the difference in sample sizes. We used the random-effects model [3] to synthesize the 

data from the studies, and found that steroids reduced the risk of 28-day mortality by 10% (RR 0.90; 

95% CI, 0.83 to 0.98).  

 

A relevant question to ask is what is the probability that steroids reduce mortality risk among Covid-

19 patients. This question can be addressed by a Bayesian analysis [4] which supplements the 

traditional inference based on P-values [5]. In the Bayesian analysis, data from an existing study are 

combined with prior data to derive the posterior probability of an effect, and this approach of 

inference has been applied in clinical trial interpretation [4, 6]. For binary outcome, prior data are 

often expressed in terms of a beta distribution, and likelihood of existing data is modeled as a 

binomial distribution, and the posterior result is a beta distribution (i.e., the beta-binomial model) 

[7]. Alternatively, the prior relative risk and likelihood are expressed by a normal distribution, then 

the resulting distribution is also a normal distribution (i.e., the normal - normal model) [8].  

 

In the RECOVERY study, the investigators observed 428 deaths among 2104 patients on 

dexamethasone, and 1110 deaths among 4321 patients on usual care (control), and these data can 

be considered prior information. When the data from the Metcovid study (72 deaths in 194 patients 

on methylprednisolone, and 76 deaths in 1993 patients on usual care) were integrated with the prior 

information by a beta-binomial model, the posterior RR was 0.92 (95% CI, 0.84 to 0.99). Moreover, 

using the relative risk from the RECOVERY trial [2] as a prior information and Metcovid trial [1] as 
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likelihood, the probability that methylprednisolone reduced Covid-19 mortality risk by 5% and 10% 

or greater is 99% and 87%, respectively (Figure 1).  

 

Based on the meta-analysis and Bayesian consideration, we propose an alternative interpretation: in 

patients hospitalized with SARS-Cov-2 infection, steroids reduces the risk of 28-day mortality, but 

the magnitude of reduction is likely modest.  
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Figure 1: Posterior probability distribution (red solid line) of relative risk of 28-day mortality 

associated with steroid treatment of hospitalized patients with SARS-Cov-2 infection as a function of 

prior probability (green dotted line) and likelihood of data (blue dotted line). The prior probability 

was derived from the RECOVERY trial: relative risk of 0.83 with 95% CI ranging from 0.75 to  0.93. 

The likelihood of data was derived from the Metcovid study: 72 deaths in 194 patients on steroid 

treatment, and 76 in 199 patients on usual care. The posterior relative risk was 0.85 (95% credible 

interval: 0.77 to 0.94). The posterior probability that relative risk <0.90 and <0.95 was 0.987 and 

0.873, respectively.  
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