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Material 1 (www.jocmr.org).

Pooled analysis of efficacy endpoints

A comprehensive pooled analysis of 12 studies did not show 

any benefit with the use of HCQ in any of the efficacy end-
points. Virological clearance assessed by negative repeat PCR 
(OR: 1.83, 95% CI: 0.50 - 6.75, P = 0.36) and radiological 
resolution of concerning findings for COVID-19 (OR: 1.98, 
95% CI: 0.47 - 8.36, P = 0.36) were similar between the two 
groups. The in-hospital requirement for an invasive mechani-

Figure 1. Methodological quality assessment of the included studies.
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cal ventilation (IMV) (OR: 1.21, 95% CI: 0.34 - 4.33, P = 0.76) 
was also identical between patients on HCQ compared to those 
not on HCQ. There was no significant difference between the 
disease progression between the two groups (OR: 2.06, 95% 
CI: 0.26 - 16.40, P = 0.50), while, HCQ was found to be as-
sociated with significantly higher odds of all-cause mortality 
(OR: 2.23, 95% CI: 1.58 - 3.13, P value < 0.00001) compared 
to patients in the control group. The heterogeneity in the out-
comes of the included studies was moderate to high (I2 = 54% 
- 94%) (Figs. 3, 4a).

Pooled analysis of safety endpoints

The incidence of NAE, a composite of all systemic complica-
tions, was used to gauge the safety of HCQ. The NAE with 
HCQ was significantly higher in the HCQ group as compared 
to control groups (OR: 4.59, 95% CI: 1.73 - 12.20, P value = 
0.02) (Fig. 4b). Interestingly, the odds of all individual ad-
verse events were consistently higher but statistically non-
significant in patients receiving HCQ for COVID-19; respira-
tory complications (OR: 1.19, 95% CI: 0.52 - 2.73, P value 
= 0.68), gastrointestinal complications (OR: 1.45, 95% CI: 
0.66 - 3.11, P value = 0.35), neurological adverse symptoms 
(OR: 1.26, 95% CI: 0.20 - 7.98, P value = 0.81), dermatologi-
cal side effects (OR: 3.55, 95% CI: 0.35 - 35.93, P = 0.28), 
cardiac arrest (OR: 0.88, 95% CI: 0.33 - 2.39, P value = 0.81) 
(Fig. 5). In the study of Borba et al [9], a high dose of HCQ 
was associated with a higher rate of QT prolongation, and 

ventricular arrhythmias.

Subgroup sensitivity analysis

Subgroup sensitivity analysis based on the type of medications 
used in combination with HCQ in the experimental group mir-
rored the overall findings of all efficacy endpoints except that 
mechanical ventilation was lower in the study by Carlucci et al 
[14], and control agent was favored in the study by Gautret et 
al [5] in terms of virological seroconversion. The safety profile 
was in concordance with the pooled results for all subgroups 
(Supplementary Materials 2 - 4, www.jocmr.org).

Publication bias

On visual assessment of the funnel plots, publication bias was 
minimal for overall outcomes (Fig. 6). The vertical axis of the 
plot used the standard error to estimate the sample size of the 
study; it is evident that the majority of the included studies fall 
at the bottom, indicating a small sample size. The horizontal 
spread reflected that most studies were underpowered due to a 
wide CI of the effect size.

Discussion

Our meta-analysis of 14 studies comprising 3,816 patients 

Figure 2. PRISMA flow diagram of the included studies in systematic review and meta-analysis. PRISMA: Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses.


