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Appendix 1 

Overall analysis 

We here present the results of the overall analysis (pooling all included trials). This analysis 

could not be justified due to statistical and clinical heterogeneity in addition to evidence of 

subgroup differences. One should, therefore, interpret these results with caution. 

Primary outcomes 

All-cause mortality 

A total of 19/24 trials (79.2%), randomizing 2807 participants, reported all-cause mortality. 

In the glucocorticosteroid group, 226/1427 (15.8%) participants died compared with 

218/1380 (15.8%) participants in the control group. Meta-analysis showed no evidence of a 

difference when assessing all-cause mortality (RR 1.02, 95% CI 0.87 to 1.20; P = 0.79; 2807 

participants; 19 trials; low certainty of evidence). Neither visual inspection of the forest plot 

nor tests for statistical heterogeneity (I2 = 0%; P = 0.58) showed signs of heterogeneity. Trial 

Sequential Analysis showed that we had sufficient data to reject that adding 

glucocorticosteroids to standard care reduced the risk of death by 19% or more or increase 

the risk of death by more than 30% (TSA-adjusted CI 0.81 to 1.30).  

Serious adverse events 

A total of 20/24 trials (83%), randomizing 2786 participants, reported serious adverse events. 

In the glucocorticosteroid group, 403/1411 participants (28.6%) experienced one or more 

serious adverse events compared with 466/1373 (33.9%) participants in the control group. 

Meta-analysis showed evidence of a difference when assessing serious adverse events (RR 

0.74, 95% CI 0.59 to 0.93; P = 0.009; 2786 participants; 20 trials; low certainty of evidence). 

The serious adverse events reported in the trials varied (Table 1). The trials including 
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children with meningitis primarily reported serious adverse events such as neurological 

outcomes (e.g. blindness, paresis, ataxia, impaired psychomotor development, or seizures), 

whereas the trials including children with sepsis and mixed focus did not report any 

neurological outcomes. Visual inspection of the forest plot and I2 statistics showed signs of 

low heterogeneity (I2 = 61%; P = 0.0002; Figure 3). Trial Sequential Analysis showed that 

we did not have sufficient data to confirm or reject that adding glucocorticosteroids to 

standard care reduced serious adverse events by 20% and that the accrued information was 

compatible with either a decrease of serious adverse events by 51% or an increase of serious 

adverse events by 15% (TSA-adjusted CI 0.49 to 1.15). Bayes factor (0.043) was below the 

threshold for significance of 0.1, supporting our meta-analysis result showing a difference. 

We assessed the risk of bias of this outcome at high risk of bias. Funnel plot showed no signs 

of publication bias. The 'best‐worst' and 'worst‐best' case meta‐analyses showed that 

incomplete outcome data bias had the potential to influence the results ('best‐worst' random‐

effects meta‐analysis: RR 0.71, 95% CI 0.57 to 0.89; P = 0.003; 2870 participants; 20 trials; 

low certainty of evidence; 'worst‐best' random‐effects meta‐analysis: RR 0.81, 95% CI 0.65 

to 1.00; P = 0.05; 2870 participants; 20 trials; low certainty of evidence). Data were imputed 

for three trials. Visual inspection of the funnel plots showed no clear signs of asymmetry. 

Subgroup analyses 

Subgroup analysis comparing trials based on the risk of bias as well as participants of 

different ages, showed no evidence of differences between the subgroups. 

Subgroup analysis according to types of glucocorticosteroids showed evidence of a difference 

(P = 0.02; Figure 4). The subgroup on dexamethasone showed evidence of a beneficial effect 

on serious adverse events (RR 0.70, 95% CI 0.54 to 0.91; P = 0.007; I2 = 65%; 2441 

participants; 15 trials; low certainty of evidence; Figure 4). The subgroup on hydrocortisone 
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showed no evidence of a difference (RR 1.29, 95% CI 0.84 to 1.97; P = 0.24; I2 = 0%; 286 

participants; 4 trials; very low certainty of evidence; Figure 4). The subgroup on 

methylprednisolone suggested evidence of a beneficial effect on serious adverse events (RR 

0.52, 95% CI 0.28 to 0.96; P = 0.04; 59 participants; 1 trial; very low certainty of evidence; 

Figure 17). 

Subgroup analysis comparing trials based on participants with and without septic shock 

showed evidence of a difference (P = 0.01). When the subgroup randomizing participants 

without septic shock was analyzed separately, the analysis showed evidence of a beneficial 

effect of glucocorticosteroids (RR 0.70, 95% CI 0.56 to 0.86; P = 0.001; I2 = 58%; 2645 

participants; 17 trials; very low certainty of evidence). When the subgroup randomizing 

participants with septic shock was analyzed separately, the analysis showed no evidence of a 

difference of glucocorticosteroids (RR 1.32, 95% CI 0.84 to 2.08; P = 0.22; I2 = 0%; 151 

participants; 3 trials; very low certainty of evidence). 

Secondary outcomes 

Quality of life 

No trials reported quality of life.  

Organ failure 

No trials reported organ failure.  

Shock reversal 

A total of 2/24 (8%) trials, randomizing 97 participants, reported shock reversal. 23/48 (48%) 

participants experienced shock reversal in the glucocorticosteroid group compared with 28/49 
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(57%) participants in the control group. Meta-analysis showed no evidence of a difference 

(RR 0.91, 95% CI 0.52 to 1.59; P = 0.74; I2 = 68%; 97 participants; 2 trials; very low 

certainty of evidence).  

Adverse events not considered serious 

A total of 9/24 trials (38%), randomizing 800 participants, reported adverse events not 

considered serious. 151/400 (38%) participants experienced one or more adverse events in 

the glucocorticosteroid group compared with 145/400 (36%) participants in the control group. 

Meta-analysis showed no evidence of a difference of glucocorticosteroids (RR 0.87, 95% CI 

0.58 to 1.30; P = 0.51; I2 = 75%, 800 participants; 9 trials; very low certainty of evidence).  

Hearing loss or ototoxicity  

A total of 11/24 trials (46%), randomizing 825 participants, reported hearing loss or 

ototoxicity. 130/941 (14%) participants experienced hearing loss or ototoxicity in the 

glucocorticosteroid group compared with 174/884 (20%) participants in the control group. 

Meta-analysis showed evidence of a difference (RR 0.63, 95% CI 0.45 to 0.88; P = 0.007; I2 

= 44%; 1825 participants; 11 trials; low certainty of evidence). TSA showed that we did not 

have sufficient data to confirm or reject that adding glucocorticosteroids to standard care 

reduce the risk of ototoxicity by 20 and that the accrued information was compatible with 

either a decrease of ototoxicity by 69% or an increase of ototoxicity by 29% (TSA-adjusted 

CI 0.31 to 1.29). 

Exploratory outcomes 

Neurological complications  
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A total of 12/24 (50%) trials, randomizing 1866 participants, reported neurological 

complications. 123/950 (12.9%) participants experienced neurological complications in the 

glucocorticosteroid group compared with 140/916 (15.3%) participants in the control group. 

Meta-analysis showed no evidence of a difference (RR 0.79, 95% CI 0.58 to 1.05; P = 0.12; 

I2 = 20%; 1866 participants; 12 trials; very low certainty of evidence).  

 


