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ABSTRACT

Objective: We performed a systematic review of the literature and meta-analysis on the efficacy
and safety of hydroxychloroquine to treat COVID-19 patients. Methods: We searched the Cochrane
Central Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE, and LILACS (January 2019
to March 2021) for patients aged 18 years or older, who had COVID-19 and were treated with
hydroxychloroquine versus placebo or standard of care. We also searched the WHO Clinical
Trials Registry for ongoing and recently completed studies, and the reference lists of selected
articles and reviews for possible relevant studies, with no restrictions regarding language or
publication status. Random-effects models were used to obtain pooled mean differences of
treatment effect on mortality, and serious adverse effects between hydroxychloroquine and
the Control Group (standard of care or placebo); heterogeneity was assessed using the I12and
the Cochran s Q statistic. Results: Nine studies met the inclusion criteria and were included in
the meta-analysis. There was no significant difference in mortality rate between patients treated
with hydroxychloroquine compared to standard of care or placebo (16.7% versus 18.5%; pooled
risk ratio 1.09; 95% confidence interval: 0.99-1.19). Also, the rate of serious adverse effects was
similar between both Groups, Hydroxychloroquine and Control (3.7% versus 2.9%; pooled risk ratio
1.22; 95% confidence interval: 0.76-1.96). Conclusion: Hydroxychloroquine is not efficacious in
reducing mortality of COVID-19 patients.

Prospero database registration: (www.crd.york.ac.uk/prospero) under number CRD42020197070.

Keywords: Hydroxychloroquine; COVID-19; Coronavirus infections; SARS-CoV-2; Drug-related
side effects and adverse reactions; Therapeutics; Disease prevention

INTRODUCTION

Hydroxychloroquine (HCQ) has received worldwide attention as a potential
treatment for coronavirus disease 2019 (COVID-19) because of positive
results from small studies.(*? Since then, HCQ, combined or not with
azithromycin, has been considered as a possible therapeutic agent for
patients with COVID-19.23 Although we have been facing the challenges
of this pandemic for a long time, there are very few specific treatments for
COVID-19 patients.*> The vast majority of studies assessing treatments for
these patients were small clinical studies, which were not acceptable, even in
a pandemic, due to their design and characteristics (e.g., non-randomized,
underpowered, and/or open label). In addition, the medical principle “first
do not harm” should be one of the first principles in any clinical study.©®
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There are several reports and studies on the potential
effect of HCQ on inhibiting the action of various
viruses, such as other coronaviruses (SARS-CoV-1,
MERS-CoV), Ebola virus, HIV, influenza virus (HINT)
and hepatitis B and C viruses.(” However, there is a
huge difference between what happens in vitro and in
vivo.® Moreover, the association of HCQ and other
antimicrobial therapy, and the potential adverse
events, have not been fully understood yet. Although
we recognized that the topic has already been vastly
explored in the literature, our approach is of merit
as it was previously delineated in the early days of
the COVID-19 pandemic (from a priori developed
protocol), followed Cochrane collaboration standards
for conducting systematic reviews and also included
experts in the topic for the assessment of the studies
and data analysis.

OBJECTIVE

We aimed to perform a systematic review of the
literature and a meta-analysis and evaluate the
effects of hydroxychloroquine prescription to treat
adult COVID-19 patients, considering mortality and
prevention of serious adverse events.

METHODS

The systematic review of the literature was conducted
in line with PRISMA guidelines and Cochrane
handbook.®!9 It included all randomized controlled
trials (RCTs) published, which assessed COVID-19
patients aged 18 years or older, who were treated
with chloroquine or HCQ, at any dose, and compared
to a Control Group that received other standard of
care treatment, supportive treatment or placebo. We
excluded prevention or post-exposure prophylaxis
studies.

Search strategy
We searched the Cochrane Central Register of
Controlled Trials (CENTRAL; in The Cochrane Library
current issue), MEDLINE, EMBASE, and LILACS
(January 2019 to March 2021). We also searched the
WHO Clinical Trials Registry for ongoing and recently
completed studies, and the reference lists of selected
articles and reviews for possible relevant studies, with
no restrictions regarding language or publication status.
In MEDLINE (PubMed), we combined the subject-
specific search (((“coronavirus”’[mesh terms]) or
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(coronavirus*[title/abstract] or coronovirus*[title/abstract] or
coronavirinae*[title/abstract] or coronavirus*[title/abstract]
or coronovirus*[title/abstract] or wuhan*[title/abstract]
or hubei*[title/abstract] or huaian[title/abstract] or
“2019-ncov”[title/abstract] or 2019ncov[title/ab- stract]
or ncov2019[title/abstract] or “ncov-2019”[title/abstract]
or “covid-19”[title/abstract] or covid19[title/abstract]
or “hcov-197[title/abstract] or hcov19[title/abstract] or
cov(title/abstract] or “2019 novel*”[title/abstract] or
ncov[title/abstract] or “n-cov”[title/abstract] or “sars-
cov-2”[title/ abstract] or “sarscov-2”[title/abstract] or
“sarscov2”[title/abstract] or “sars-cov2”[title/abstract] or
“sars-cov-197[title/abstract] or ncorona*[title/abstract]))
AND (((((((Hydroxychloroquine[MeSH Terms]) OR
(Chloroquine[MeSH Terms])) OR (chloroquin®*|[Title/
Abstract])) OR (Hydroxychloro- quin*| Title/Abstract])) OR
(Oxychloroquin*[Title/Abstract])) OR (antimalaria*[Title/
Abstract])) OR (anti-malaria*[Title/Abstract]))). Search
strategies were adapted to The Cochrane Library (Wiley
InterScience), EMBASE (Ovid Web), and LILACS.

Selection of studies

Two authors independently identified and selected
potentially eligible studies for inclusion in the review.
Any disagreements were resolved by discussion and
consensus. A third author was included in the discussion,
if needed. The review authors were not blinded to the
journal or authors.

Data extraction

Two authors independently extracted the following data
using a specific extraction form: characteristics of the
study including study design, duration of the study, if the
protocol was published before recruitment of patients,
funding sources, and details of trial registration;
characteristics of the study including place of study,
number of participants assigned, number of participants
assessed, inclusion criteria, exclusion criteria and age;
characteristics of the study interventions including
timing and type of intervention and control, and any
co-interventions; characteristics of the study outcomes
including the length of follow-up, loss to follow-up, and
outcome measures; and the methodological domains
looking for risk of bias. Any disagreements were
resolved by discussion.

The risk of bias of the included studies was assessed
by two independent authors. As recommended by The
Cochrane Collaboration Risk of Bias tool,('V we assessed
the following domains: random sequence generation;
allocation concealment; blinding of participants and
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personnel; blinding of outcome assessment; incomplete
outcome data; selective reporting; and other bias. Each
of these criteria was evaluated using low risk of bias;
high risk of bias; and unclear (either lack of information
or uncertainty over potential for bias). Disagreements
between authors regarding the risk of bias for the
domains were resolved by discussion.

Outcomes

The primary outcome was all-cause mortality. As second
outcome, we evaluated serious adverse events of HCQ
treatment (life-threatening or requiring hospitalization
or adverse events that resulted in discontinuation of
treatment). Other outcomes could not be assessed due
to substantial heterogeneity between measurements
and outcomes of the included studies.

Statistical analysis

We combined the results of the included trials
by performing a meta-analysis, using the Review
Manager version 5.0 (The Cochrane Collaboration),
and a p<0.05 was considered significant.('» For rate
comparisons, we calculated the risk ratio (RR) with a
95% confidence interval (95%CI) for individual studies.
We pooled similar studies using a random-effects
model, according to the Mantel-Haenszel method for
estimating the RR and its 95%CI, and pooled data are
shown in forest plots.

The unit of randomization for all trials included was
the individual participant of study. There were no unit
of analysis issues when considering cluster-randomized
trials. Where appropriate, problems of unit of analysis
with multiple reporting of outcomes, such as different
follow-up times were solved by presenting these
separately.

The presence of heterogeneity among the studies
was estimated by the Cochran “s Q statistic and measured
by the I?> value, and heterogeneity was considered
present for 1>>50%. Data from the systematic review
were grouped, and the weighted average was calculated
as the studies’ summary measure. Funnel plots were
obtained to estimate the publication bias.

Assessment of quality of evidence and ‘Summary

of findings’ table

The GRADE approach was used to assess the quality of
evidence related to two outcomes - mortality and serious
adverse events.' Quality of evidence was categorized
as ‘high’, ‘moderate’, ‘low’, or ‘very low’, depending

on the presence and extent of five factors: risk of bias,
inconsistency of effect, indirectness, imprecision, and
publication bias.

The main results of the use of HCQ to treat
participants with COVID-19 are presented in a
‘Summary of findings’ table, which provides key
information concerning quality of evidence, magnitude
of effect of the interventions examined, and the sum of
available data on the main outcomes.

RESULTS

Results of the search
The searches for this review identified a total of 3,014
articles for analysis, and 44 reports of potentially eligible
studies, for which we obtained full reports, whenever
possible. Of these, nine studies!*?? were included, and
eight, excluded.®% The flowchart of article selection is
available in figure 1.

The number of subjects per study ranged from
19 to 1,561 participants in the Treatment Group, and
from 11 to 3,155 in the Control Group. All studies
included evaluated only HCQ in the intervention arm,
as described in table 1.

Records identified through
database searching

(n=3,014)
l Records excluded
(n=2,970)
Records screened -
titles and abstracts gl * Not randomized trials
(n=44) * No treatment intervention

+ Duplicates removed

!

Full-text articles

Full-text articles excluded (n=8)

assessed for eligibility® ».| * Three studies in which HCQ
(h=17) " | was not the main intervention/?2"
* One study compared HCQ
l dosing regimens'®

. * Three studies were related to
Studies included the prevention or post-exposure'#2:3)
systematic review + One study was a systematic
(n=9) review™

v

Quality assessment and
data extraction
(n=9)

‘

Data entry and analysis
(n=9)

* retrieved articles.
Figure 1. Flowchart of article selection
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Table 1. Main characteristics of the included studies

. . Age Subjects Subjects . " Covid, Covid, Covid, Declaration
Study ID Country Site Drug HCQ regimens Control (years) onHCQ on control Diagnosis  RT-PCR mild moderato severe of funding
Abd-Elsalam Egypt  Hospital HCQ 800mg (1 day), Standard 18+ 97 97 Oropharyngeal  Yes Yes Yes Yes No
etal, ¥ maintenance 400mg/day  of care, swab
(15 days) oseltamivir
(if needed)
Cavalcanti Brazil  Hospital HCQ  800mg/day (7 days) Standard 18+ 221 227 Oropharyngeal  Yes Yes Yes No Yes
etal,™ of care swab
Chenetal."  China  Hospital HCQ 1000mg (1 day), Standard 18+ 19 " Oropharyngeal ~ Yes Yes Yes No Yes
(Taiwan) maintence 500mg/day of care swab
(9 days)
Lyngbakken ~ Norway Hospital HCQ  400mg/day for 7days ~ Standard 18+ 26 25 Oropharyngeal  Yes No Yes No Yes
etal,"” of care swab
Panetal™  WHO (30 Hospital HCQ 800mg (1 day), 800mg  Standard 18+ 954 906 Any Yes No Yes Yes Yes
countries) after 6 hours, maintenance  of care
800mg/day (10 days)
RECOVERY UK Hospital HCQ 1600mg/day, 800mg/day ~ Standard ~ Any 1,561 3,155  Oropharyngeal  Yes Yes Yes Yes Yes
etal "9 (for 10 days) or discharge  of care swab
Self et al., 2 USA  Hospital HCQ 800mg (1 day), Placebo 18+ 242 237 Oropharyngeal  Yes Yes Yes Yes Yes
Non- maintenance 400mg/day swab
Hospital (4 days)
Skipper USA Non- HCQ 800mg+600mg(1day), Placebo 18+ 244 247 Oropharyngeal ~ Yes Yes No No Yes
etal,? Canada  hospital maintenance 600mg/day swab, or
(4 days) symptoms and
exposure
Tangetal,””  China  Hospital HCQ  1200mg/day (3 days), ~ Standard 18+ 75 75 Oropharyngeal ~ Yes Yes Yes Yes No
maintenance 800mg/day  of care sample

WHO: World Health Organization; UK: United Kingdom; USA: United Staes of America; HCQ: hydroxychloroquine; RT-PCR: reverse transcription-polymerase chain reaction.

Quality assessment

Overall quality of the trials was compatible with
COVID-19 pandemic scenario and most fulfilled
the expected standards. One important caveat to be
pinpointed is the fact that most of the trials were
designed to produce a more pragmatic than explanatory
evidence (real world evidence). Trials failed most at
blinding participants and personnel, and we had some
special concerns regarding some underpowered
trials, which we downgraded to the “other bias”
section. Some other concerns are related to lack of
standardization to define adverse effects and their
stratification. These criteria had substantially varied
between trials. Figure 2 summarizes the main aspects
regarding risk or quality assessment.

Effects of interventions

Table 2 shows the summary of findings for the main
comparisons of HCQ to treat participants with
COVID-19. The primary comparison in this review
was HCQ versus standard of care in management of
COVID-19 patients. We presented our results for two
endpoints: mortality and serious adverse events.
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Mortality

Hydroxychloroquine did not significantly reduce the
mortality rate of COVID-19 when compared to standard
of care (Control Group) (16.7% versus 18.5%; RR 1.09;
95%CI: 0.99-1.19; risk difference=0.00; 95%CI: -0.01-
0.01), with no relevant heterogeneity across the studies,
as demonstrated in figure 3 and 4.

Serious adverse events

The rate of serious adverse effects was similar in both
Groups HCQ and Control (3.7% versus 2.9%; RR 1.22;
95%CI: 0.76-1.96), with low heterogeneity across the
studies (I*=28%), as shown in figure 5.

Reporting bias

A robust analysis of potential publication bias was not
possible due to the small number of studies published in
the specific literature. However, a potential publication
bias for mortality was not identified when evaluating the
funnel plot (Figure 6). Besides the relation with serious
adverse events (Figure 6) could not be well established.
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bias).

Random sequence generation (selection bias) —:l
Allocation concealment (selection bias) —:]

5 £
2 -
L . . 11t é
Blinding of participants and personnel (performance bias) _ -§ g E 3 %
Blinding of outcome assessment (detection bias) _ E, ] 5; §
Incomplete outcome data (attrition bias) [ | §§ i
55
. . . . s 22F. §
Selective reporting (reporting bias) [ I | i
other bias ] |l
. . . . || ommnislslelelelsle)
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RECOVERY 2020 @ | @ @ @ | * @ * |
[T Low risk of bias [ ] Unclear risk of bias [ High risk of bias e 2000000
Skipper 2020 @ |8 |® (@ (@ | 7 @]
k0000000
Figure 2. Summarized and individual risk of bias assessment of the included studies
Table 2. Hydroxychloroquine compared to standard of care for patients with COVID-19
Patient or population: patients with COVID-19
Setting: Hospital / outpatient clinic
Intervention: hydroxychloroquine
Comparison: standard of care
Anticipated absolute effects* (95%Cl) Relative Number of  Certainty of the
Outcomes Risk with Risk with effects participants evidence Comments
standard of care  hydroxychloroguine (95%Cl) (studies) (GRADE)
Mortality 185 per 1,000 202 per 1,000 RR 1.09 8303 &»00 The evidence suggests that hydroxychloroquine
(183 t0 220) (0.99t0 1.19) (9 RCTs) Lowe? results in little to no difference in mortality
Serious adverse events 29 per 1,000 35 per 1,000 RR 1.22 6242 o000 The evidence is very uncertain about the effect
(2210 57) (0.76 t0 1.96) (6 RCTs) Very low?09 of hydroxychloroquine on severe adverse events
* The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%Cl).
95%Cl: 95% confidence interval; RR: risk ratio; RTC: randomized controlled trials; HCQ: hydroxychloroguine
GRADE Working Group grades of evidence.
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the estimate: the true effects is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Veery low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
Explanations
a. Issues regarding allocation concealment and incomplete data (attrition bias)
b. Treatment protocols, such as drug dosage and duration differed among trials. Participants combined in-hospital and outpatient use of HCQ.
c. Issues regarding to allocation concealment and incomplete data (attrition bias). Criteria for determining adverse effects different among trials.
d. Wider confidence interval demonstrates either small benefit or very serious harm.
Hydroxychloroquine (HCQ) Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Abd-Elsalam 2020 6 97 5 97 0.6% 1.20[0.38, 3.80] =
Cavalcanti 2020 5 159 5 173 0.6% 1.09[0.32, 3.69] _—
Chen 2020 0 19 0 11 Not estimable
Lyngbakken 2020 3 26 1 25 0.1% 0.96 [0.06, 14.55]
Pan 2020 104 954 84 906 11.6% 1.18 [0.90, 1.54] i
RECOVERY 2020 421 1561 790 3155 83.8% 1.08 [0.97, 1.19] .
Self 2020 25 242 25 237 3.1% 0.98 [0.58, 1.65] -1
Skipper 2020 1 244 1 247 0.1% 1.01 [0.06, 16.09]
Tang 2020 0 75 0 75 Not estimable
Total (95% CI) 3377 4926 100.0% 1.09 [0.99, 1.19] ¢
Total events 563 911
Heterogeneity: Tau® = 0.00; Chi? = 0.54, df = 6 (P = 1.00); I’ = 0% ; } ! 4
Test for overall effect: Z = 1.73 (P = 0.08) e hi 19 e

Favours [HCQ] Favours [control]
M-H: Mantel-Haenszel; 95%Cl: 95% confidence interval.
Figure 3. Forest plot demonstrating no effect of hydroxychloroquine on mortality reduction
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Hydroxychloroquine (HCQ) Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Abd-Elsalam 2020 6 97 5 97 2.3% 0.01 [-0.05, 0.08) =
Cavalcanti 2020 5 159 5 173 6.8% 0.00 [-0.03, 0.04) T
Chen 2020 0 19 0 11 0.6% 0.00 [-0.13, 0.13] T
Lyngbakken 2020 1 26 1 25 0.8% -0.00 [-0.11, 0.11] e
Pan 2020 104 954 84 906 11.9% 0.02 [-0.01, 0.04] i
RECOVERY 2020 421 1561 790 3155 12.4% 0.02 [-0.01, 0.05] o
Self 2020 25 242 25 237 3.2% -0.00 [-0.06, 0.05] =T
Skipper 2020 1 244 1 247 48.9% 0.00 [-0.01, 0.01] | ]
Tang 2020 0 75 0 75 13.3% 0.00 [-0.03, 0.03] *
Total (95% CI) 3377 4926 100.0% 0.00 [-0.01, 0.01]
Total events 563 911
Heterogeneity: Tau? = 0.00; Chi* = 8.61, df = 8 (P = 0.38); I’ = 7% ?_1 -0: 5 ) 035 15
Test for overall effect: Z = 0.93 (P = 0.35) Favours [HCQ] Favours [m'mm”
M-H: Mantel-Haenszel; 95%Cl: 95% confidence interval.
Figure 4. Forest plot demonstrating no effect of hydroxychloroquine on mortality reduction (risk ratio)
Hydroxychloroquine (HCQ) Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Cavalcanti 2020 6 199 2 177 7.8% 2.67 [0.55, 13.05) —
Chen 2020 0 19 0 11 Not estimable
RECOVERY 2020 60 1561 90 3155 52.2% 1.35[0.98, 1.86] -
Self 2020 14 242 11 237 24.2% 1.25 [0.58, 2.69] ——
Skipper 2020 4 244 10 247 13.5% 0.40[0.13, 1.27] — I
Tang 2020 2 75 0 75 2.3% 5.00 [0.24, 102.42] »
Total (95% CI) 2340 3902 100.0% 1.22 [0.76, 1.96] -
Total events 86 113
Heterogeneity: Tau® = 0.08; Chi’ = 5.58, df = 4 (P = 0.23); I’ = 28% I t t i
0.01 0.1 10 100
Test for overall effect: Z = 0.84 (P = 0.40) Favours [HCQ] Favours [control]
M-H: Mantel-Haenszel; 95%Cl: 95% confidence interval
Figure 5. Forest plot demonstrating no impact of hydroxychloroquine on serious adverse events
0 SE(log[RR]) s 0- SE(log[RR]) -
G 5
' s Q
0.57 H 0.51 :
S A
@ P o
1] : 5
¢ \ ; 5
1.51 : 1.51 S’ : o i
2 X ) RR ) ) ) ' RR
0.01 0.1 1 10 100 0.01 0.1 1 10 100
A B

Figure 6. Funnel plots evaluating publication bias for mortality (A) and serious adverse events (B) analyses
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DISCUSSION

In the present systematic review of the literature and
meta-analysis including nine randomized clinical
trials, and 8,419 COVID-19 patients, there was no
significant reduction in mortality when HCQ was used
as treatment. Moreover, the drug was not related to
an increase in serious adverse events. Not all studies
provided evidence for all outcomes, and the quality of
evidence for important outcomes was low for mortality,
and very low for adverse events.

A growing number of hospitals reconsidered
treating COVID-19 patients with HCQ after the first
publications, in mid-2020"s.” However, HCQ has
received much attention and been very widely employed
to treat COVID-19 patients, despite the absence of
any good evidence. Altogether, these findings support
the absence of evidence on the use of HCQ to treat
COVID-19 patients. Similarly, other therapeutical
options considered should be investigated through
well-powered properly designed RCTs.

In clinical trials, the action of the drug studied is
expected to bring some benefits for human beings, in
terms of clinical outcomes. In other words, we need a
drug that allows for longer survival, and avoid deaths.
Furthermore, no adverse events are desired; however, if
that is not possible, then let them be the fewer and the
least harmful possible. All of these clinical outcomes
should be evaluated in a clinical study. For drug
evaluation, randomized studies are required. The good
news is there are many ongoing studies on COVID-19.
Based on this approach, our systematic review and
meta-analysis only included RCTs. We also opted
not to include non-randomized, quasi-experimental
studies, which aim to demonstrate causality between an
intervention and an outcome, and encompass a broad
range of non-randomized intervention studies. These
designs are frequently used when it is not logistically
feasible or ethical to conduct a RCT.GY However,
this is not the case for the COVID-19 pandemic. For
COVID-19 patients, there is still no treatment capable
of acting on the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) virus, and that is why we
chose to seek the best evidence, by using only RCTs
in our meta-analysis. We also conducted a systematic
review of the literature after one year of the COVID-19
pandemic, to have enough time for RCIS to be
published. Previous reported systematic reviews and
meta-analyses evaluated safety of HCQ in COVID-19,
and focused only on adverse events,®? or included
just a small portion of these RCT5,*® or also included
unpublished clinical trial.®¥ Differently from them, we
focused on investigating studies that evaluated mortality

as outcome, reported severe adverse events associated
to COVID-19.

The literature presents some misleading information
on in vitro data and clinical trials. Hydroxychloroquine
and chloroquine were shown to prevent viral infection
in cell-culture systems; nonetheless, clinical trials in
humans did not detect a significant improvement
in COVID-19 patients treated with these drugs.
Studies reported that HCQ and chloroquine slightly
decreased the viability of Vero, TMPRSS2-expressing
Vero and Calu-3 cells when introduced at the highest
concentration. Hydroxychloroquine and chloroquine
could block S-driven entry, but this inhibition is cell-
line-dependent, and efficient inhibition has not been
observed in TMPRSS2+ lung cells.53%

Our analysis has some limitations. The interpretation
of these findings requires caution due to substantial
differences among the studies included. In addition,
the population of these studies is heterogeneous,
comprising hospitalized and non-hospitalized patients.
It is important to emphasize this aspect because when
we searched the number of deaths due to COVID-19,
we attributed it as mortality in our meta-analysis
but with no real-time definition of it. For analysis of
serious adverse events, each study adopted a different
definition. Moreover, the HCQ dose criteria were
different among studies. Most of them considered a
loading dose, and maintenance doses varying from
400-800mg/day; and total treatment time was also
diverse. Considering sample size, the RECOVERY
study® had a large sample (weight of more than 80%
in the compilation of our meta-analysis for mortality),
(weight of more than 10%);"® both studies indicated
no mortality benefit for HCQ use against COVID-19.
Even including only RCTs in our meta-analysis, just
two studies were double-blinded.®’?Y Double-blinded
trials are thought to produce objective results since the
expectations of researchers and participants about the
experimental treatment, such as HCQ, do not affect
the outcome. Although it does not reflect the real-life
circumstances, and this may be one of the main reasons
for most of these studies not adopting double-blind
methods. Another important point was publication bias
could not be properly addressed, since the number of
included studies was small.

In the same scope of our study, one Cochrane
Collaboration review reported similar results, and
the authors highlighted the rates of adverse effects,
pointing out that most of them were not serious.®”
New studies, such as the COPE-Coalition V, which
recruited 1,372 non-hospitalized patients and assessed
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the risk of hospitalization, produced similar findings
and are unlikely to change the magnitude and direction
of our findings.®® From a global perspective, a lot of
criticism was pointed out in trials conducted in the
worst moments of the COVID-19 pandemic, which
made researchers and policy advisors aware of actions
to take in next pandemics.®”

CONCLUSION

In conclusion, our systematic review and meta-analysis,
exclusively with published randomized controlled
trials, found treatment with hydroxychloroquine is not
efficacious to reduce mortality of COVID-19 patients.
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