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Methods We conducted a multicenter, double-blind, RCT in 56 Brazilian sites. Adults with suspected or confirmed
COVID-19 presenting with mild or moderate symptoms with ≤ 07 days prior to enrollment and at least one risk fac-
tor for clinical deterioration were randomised (1:1) to receive hydroxychloroquine 400 mg twice a day (BID) in the
first day, 400 mg once daily (OD) thereafter for a total of seven days, or matching placebo. The primary outcome
was hospitalisation due to COVID-19 at 30 days, which was assessed by an adjudication committee masked to treat-
ment allocation and following the intention-to-treat (ITT) principle. An additional analysis was performed only in
participants with SARS-CoV-2 infection confirmed by molecular or serology testing (modified ITT [mITT] analysis).
This trial was registered at ClinicalTrials.gov, NCT04466540.

Findings From May 12, 2020 to July 07, 2021, 1372 patients were randomly allocated to hydroxychloroquine or pla-
cebo. There was no significant difference in the risk of hospitalisation between hydroxychloroquine and placebo
groups (44/689 [6¢4%] and 57/683 [8¢3%], RR 0¢77 [95% CI 0¢52−1¢12], respectively, p=0¢16), and similar results
were found in the mITT analysis with 43/478 [9¢0%] and 55/471 [11¢7%] events, RR 0¢77 [95% CI 0¢53−1¢12)], respec-
tively, p=0¢17. To further complement our data, we conducted a meta-analysis which suggested no significant benefit
of hydroxychloroquine in reducing hospitalisation among patients with positive testing (69/1222 [5¢6%], and 88/
1186 [7¢4%]; RR 0¢77 [95% CI 0¢57−1¢04]).

Interpretation In outpatients with mild or moderate forms of COVID-19, the use of hydroxychloroquine did not
reduce the risk of hospitalisation compared to the placebo control. Our findings do not support the routine use of
hydroxychloroquine for treatment of COVID-19 in the outpatient setting.

Funding COALITION COVID-19 Brazil and EMS.

Copyright � 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
Research in context

Evidence before this study

Eight randomised clinical trials evaluated hydroxychlor-
oquine or chloroquine in non-hospitalised patients with
mild to moderate COVID-19 for various outcomes. Six
randomised controlled trials which evaluated hospital-
isation due to COVID-19-related complications found no
significant difference in hospitalisation rates between
hydroxychloroquine and control/placebo. In addition,
no serious adverse events were seen in patients treated
with hydroxychloroquine. However, the risk of signifi-
cant bias and low statistical power from previous stud-
ies precluded definitive conclusions. Therefore, the
efficacy and safety of hydroxychloroquine or chloro-
quine in this clinical setting remains unknown.

Added value of this study

To the best of our knowledge, this study is the largest
randomised clinical trial assessing the effect of hydroxy-
chloroquine versus placebo added to a standard of care
regimen, evaluating hospitalisation due to COVID-19 in
suspected and confirmed cases in the outpatient set-
ting. Also, we provided a meta-analysis of the most
updated scientific evidence, including the current COPE
trial. Our study is the most recent and comprehensive
analysis of the use of hydroxychloroquine in outpatients
with COVID-19, which may inform clinical practice and
international guidelines. Hydroxychloroquine did not
reduce hospitalisation due to COVID-19 in this setting.
Furthermore, hydroxychloroquine did not result in
higher rates of serious adverse events including sudden
death, ventricular arrhythmias, or retinopathy.

Implications of all evidence available

The COPE trial and the related meta-analysis demon-
strated that the incidence of hospitalisation due to
COVID-19 was similar between treatment groups with
no concerns regarding safety. The 95% confidence
interval around the effect estimate shows that potential
benefits or harms cannot be clearly excluded. Therefore,
the definitive answer about the efficacy and safety of
hydroxychloroquine in outpatients with COVID-19
remains uncertain and this treatment should not be rou-
tinely used in this clinical setting.
Introduction
As of March 2022, SARS-CoV-2 has infected more than
450 million people and caused approximately 6.0 mil-
lion deaths worldwide since 2019.1 Furthermore, new
therapeutical agents are specially necessary due to the
resurgence of COVID-19 on its delta and omicron var-
iants, which have been associated with reduced vaccine
efficacy as well as greater transmissivity2,3 and the prob-
ability of COVID-19 persistence for decades.4 During
the COVID-19 pandemic, drug repurposing has been
the subject of intense clinical investigation as
www.thelancet.com Vol 11 Month July, 2022
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prophylaxis and treatment of COVID-19.5,6 Among can-
didates, the antimalarial drugs chloroquine and hydrox-
ychloroquine initially drew substantial attention after
the report of anti-severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) in vitro activity.7,8 Hydroxy-
chloroquine mechanisms of action have been proposed
to potentially interfere with viral structure, thus, pro-
moting an antiviral effect.9

Despite the need for effective and safe therapeutic
options for COVID-19, there is no robust evidence of
effectiveness for any repurposing treatment in the out-
patient setting to reduce the burden of hospitalisation
due to COVID-19, which would be more relevant in
terms of financial resources and hospital beds shortage
among low and middle-income countries.

Therefore, it is essential to evaluate safe, inexpensive
and widely available therapies against COVID-19, which
could lead to reduced risk of clinical deterioration, hos-
pitalisation, mechanical ventilation requirement, and
death, specifically in an early phase of COVID-19 infec-
tion. When considering outpatient COVID-19 cases,
clinical data from previously reported RCTs assessing
hydroxychloroquine have found no significant differ-
ence in hospitalisation rate.10,11 Furthermore, in hospi-
talised patients the evidence has shown that
hydroxychloroquine yields little or no difference to risk
of all-cause death (RR 1.09, 95% CI 0.99 to 1.19; 8208
participants; 9 trials; high-certainty evidence).12

We conducted the COPE randomised trial to assess
whether an early treatment with hydroxychloroquine,
for seven days, in outpatients with mild or moderate
COVID-19 decreases the risk of hospitalisation due to
COVID-19 at 30 days after randomization.
Methods

Study design and participants
The trial methods have been published previously.13 In
brief, COPE-COALITION V was an academic-led, multi-
centre, double-blind, placebo-controlled randomised trial
conducted in 56 research centers in Brazil. The trial was
approved by national and institutional research ethics
committees. Written informed consent was obtained
from all patients. The trial protocol and statistical analysis
plan are available in the Supplementary appendix.

Eligibility criteria included patients ≥18 years old
with suspected or confirmed COVID-19, with symp-
toms duration prior to enrollment ≤07 days, presenting
as mild/moderate forms of the disease at primary care
centers or emergency departments, without clinical
indication of hospitalisation according to the attending
physician, and at least one risk factor for clinical deterio-
ration as follows: age >65 years; hypertension; diabetes
mellitus; asthma; chronic obstructive pulmonary dis-
ease (COPD) or other chronic lung disease; current
smoking; immunosuppression; obesity (defined as body
www.thelancet.com Vol 11 Month July, 2022
mass index [BMI] 30 Kg/m2). Detailed definitions of
suspected or confirmed cases are provided in the Supple-
mentary Methods − Study protocol. Key exclusion criteria
were: hospitalisation at the first medical care; positive
test for influenza at the first medical care; known hyper-
sensitivity to hydroxychloroquine or chloroquine; previ-
ous diagnosis of retinopathy or macular degeneration;
previous diagnosis of Long QT-syndrome, history of
sudden death in close family members (parents and sib-
lings), decompensated heart failure, unstable coronary
artery disease, use of anti-arrhythmic drugs or other
treatments that can increase the hydroxychloroquine
bioavailability or enhance its effect; evidence of known
liver or kidney diseases reported by the patient; diagno-
ses of pancreatitis; baseline electrocardiogram (ECG)
with QTc interval ≥ 480ms; chronic use of hydroxy-
chloroquine or chloroquine for other reasons; and preg-
nancy.
Randomization and masking
Patients were randomly assigned (1:1) to receive hydrox-
ychloroquine (400 mg twice a day [BID] in the first day,
followed by 400 mg once daily [OD] thereafter, for
seven days) or matching placebo. Randomization was
performed in permuted blocks of eight. Concealment of
the randomization list was maintained through a 24-h,
centralised, automated, internet-based randomisation
system. Patients, principal investigators and study coor-
dinators, healthcare providers and outcome adjudicators
were unaware of study medication assignments.
COVID-19 tests and trial procedures
Real-time reverse transcription−polymerase chain reac-
tion assay for SARS-CoV-2 virus detection was prefera-
bly collected between the 4th and 7th days of symptoms
onset by nasopharyngeal/oropharyngeal swabs, regard-
less of signs and symptoms. Immunological test (rapid
test or classic serology to detect IgM/IgG antibodies)
was applied in those patients with seven or more days
of symptoms onset. Patients with suspected infection
whose test results were negative after recruitment were
instructed to stop study drug but completed the planned
30-day follow-up.

Data were collected through an electronic case report
form system. The following demographic and clinical
data were collected: age, sex, and relevant sociodemo-
graphic characteristics; results from molecular or serol-
ogy tests for COVID-19 (according to the most
appropriate time window for diagnosis); co-interven-
tions; and duration of symptoms. Two follow-up visits
were scheduled after randomization: at 7 days, to assess
study drug adherence and safety, and at 30 days, to
assess efficacy and safety endpoints.

This trial was registered at ClinicalTrials.gov,
NCT04466540.
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Primary and secondary outcomes
The primary outcome was hospitalisation due to
COVID-19 at 30 days from randomization. Indication
for hospitalisation due to COVID-19 followed the local
practice and clinical judgement at each participating
site. Key secondary endpoints included: uncontrolled
asthma after ≥5 days of starting study medication; pneu-
monia; otitis media; fever resolution time; time to
improve respiratory symptoms (cough, runny nose);
hospitalisation in the Intensive Care Unit; need for oro-
tracheal intubation; mechanical ventilation time; and
all-cause mortality. All patients were followed up to the
first clinical event. We were able to retrieve the relevant
information from the participating sites whether it was
a hospitalisation due to COVID-19 or a fatal event not
occurring during hospitalisation. Secondary outcome
definition is provided in the Supplementary appendix −
Study protocol. The following outcomes were considered
rather exploratory: time to hospitalisation after random-
isation; and assessment of the patient clinical status at
the time of hospitalisation. Safety outcomes were
assessed during the 30-day follow-up. Clinical outcomes
of primary interest were adjudicated by the Events Adju-
dication Committee which included two research physi-
cians with experience in pharmacovigilance and clinical
events validation in national and international studies.
Hospitalisations due to COVID-19 were documented by
the local study team and essential data was collected
and sent to the adjudicators for a blinded assessment
following standardized criteria.
Statistical analysis
Based on initial epidemiological data, we assumed that
the primary outcome would occur in 20% of individuals
in the placebo group and in 14% of patients in the
hydroxychloroquine group, which corresponds to a rela-
tive risk reduction of 30%. It is important to state that,
in infectious diseases such as COVID-19, in the begin-
ning of the surge throughout the pandemic situation,
and based on inherent diagnostic testing limitations, we
could end up ruling out a definitive COVID-19 case due
to expected false-negative results, which depend on vari-
ous reasons. The sample size calculation was initially
performed based on suspected/probable and confirmed
cases, as the time interval to receive the diagnostic
results was variable and could be after 4-5 days. More-
over, clinically eligible patients should be randomized
within 7 days from symptom onset, therefore, they
could be enrolled with diagnostic work-up still ongoing.
Statistical assumptions were based on epidemiological
data and observations in daily practice. The eligibility
criteria provide a good level of understanding regarding
the probable and confirmed diagnoses, as described
above and in the previously published rationale and
design of the trial. We, therefore, estimated a sample
size of 1230 (615 per group) to provide 80% statistical
power to detect this reduction at a significance level of
5%, using the Chi-square test and assuming a two-sided
significance hypothesis and considering a 1:1 allocation.
Assuming a dropout rate of 5% in each group, we would
require 1296 individuals (648 per group). According to
initial estimates, up to 5% of non-positive cases would
have no impact on statistical power. By contrast, if >5%,
it was requested by the National Health Agency
(ANVISA) that additional participants should be
included according to the impact of non-positive cases
in the predicted power. After reaching the initial 1300
target sample size, we estimated nearly 30% of negative
tested cases, therefore, additional enrollment was
deemed necessary to maintain a statistical power
≥80% for the mITT analysis (please refer to Supplemen-
tary Fig. 1). A new sample size was calculated in the first
3-4 months of 2021 to include 320 COVID-19 positive
patients. However, from May to July 2021, there was a
significant drop in the randomization rates due to a sub-
stantial reduction in COVID-19 cases in Brazil. After
discussion with ANVISA, Coalition COVID-19 Brazil
Executive Committee, EMS, Data and Safety Monitoring
Board (DSMB), and with notification to Local and
National Ethics Committees and participating sites, we
decided to stop recruitment into the COPE trial based
upon difficulties to maintain the randomization rates to
achieve the new proposed sample size of 1620 cases,
finalizing the recruitment phase with 1372 patients.
Additional details in terms of protocol amendment,
DSMB role and interim analyses, and review by ethics
and regulatory agencies are provided in the Supplemen-
tary appendix − Study protocol.

Baseline characteristics were reported as counts and
percentages, means and standard deviations (SD), or
medians and interquartile ranges (IQR), whenever
appropriate. Normality was assessed by visual inspec-
tion of histograms and with application of Shapiro-Wilk
normality test when appropriate.

The effect of the hydroxychloroquine intervention on
the primary outcome and on binary secondary outcomes
were estimated as risk ratios (RRs) and 95% confidence
intervals. Absolute difference between two proportions
with 95% CI according to Newcombe’s method were
also estimated. Chi-squared test or Fisher exact test was
applied for hypothesis testing. Sensitivity analyses for
the primary outcome were conducted considering effect
of the intervention within prespecified subgroups using
stratified analyses. Interaction tests were also performed
to evaluate whether the treatment effect is influenced by
patient characteristics (factor of interest). These sub-
groups included age, sex, smoking status at baseline,
symptom onset to randomization, and prior history of
COPD or asthma, hypertension, diabetes, obesity. These
interaction tests were conducted using binary logistic
regression models that includes the treatment effect,
the factor of interest, and an interaction term between
the two variables (treatment-by-subgroup interaction
www.thelancet.com Vol 11 Month July, 2022
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term) using the full patient set and reporting the p value
for the interaction term.14 No imputation was applied
for missing values, since those were not observed for
the primary outcome analysis. The effect of intervention
on hospitalisation-free survival at 30 days was assessed
by applying the univariate Cox regression model. Hospi-
talisation-free survival curves at 30 days were con-
structed using the Kaplan-Meier method, and the log-
rank test was used to assess differences between curves.
Hazard ratios with 95% CI were reported. Proportional
hazard assumptions were checked using cumulative
sums of Martingale residuals and the Kolmogorov-type
supremum test based on a sample of 1000 simulated
residual patterns.15

The effect of the intervention on mortality at 30 days
was evaluated with Firth’s penalised partial likelihood
approach in univariate Cox regression model due to very
low number of death events (Supplementary Table 8).
Hazard ratios with 95% Profile Likelihood Confidence
Limits were reported.15 Non-normally distributed quanti-
tative outcomes were compared between groups using
Mann-Whitney tests. Adverse events were expressed as
counts and percentages and compared between groups
using the Chi-squared test or Fisher exact test, when
appropriate. All hypothesis tests were 2-sided. A p value
lower than 0¢05 was considered statistically significant in
all analyses. Analyses were conducted using SAS version
9.4 (SAS Institute Inc, Cary, NC).

The main analyses for primary and secondary out-
comes were performed for the total population follow-
ing the ITT principle, which consisted of all
randomised cases. A prespecified modified intention-to-
treat analysis (mITT), which consisted of only COVID-
19 confirmed cases, was also performed.

Three preplanned interim analyses for efficacy and
safety evaluation after 325, 650 and 975 patients
enrolled in the study were performed by an external and
independent DSMB. The stopping rule for safety was
p<0¢01 and for efficacy p<0¢001 (Haybittle-Peto bound-
ary). The Haybittle-Peto boundary is a conservative stop-
ping rule at interim analysis that has minimal impact in
increasing type I error in two-arm trials.16 There was no
adjustment in the final threshold for statistical signifi-
cance for sequential analysis.

Pairwise meta-analyses for dichotomous outcomes
were conducted using the Mantel-Haenszel method,
with random effect. DerSimonian-Laird estimator of
tau2; Mantel-Haenszel estimator used in calculation of
Q and tau2; and continuity correction of 0¢5 in studies
with zero cell frequencies were applied in all analyses.
Statistical analysis of heterogeneity was performed con-
sidering Higgins inconsistency analyses (I2).
Role of the funding source
EMS Pharmaceutical provided the study drugs (hydroxy-
chloroquine and placebo) and had no role in the study
www.thelancet.com Vol 11 Month July, 2022
design, data collection, data analysis, data interpreta-
tion, or writing of the manuscript. AA, GO, HO, RL,
FM, VCV, LCPA, RDL, RGR, ABC, OB had full access
to all study data and final responsibility for the decision
to submit for publication.
Results
From May 12, 2020 to July 07, 2021, 3954 patients were
screened upon admission, of whom 2582 did not meet
full eligibility criteria or were duplicate records, and
1372 were enrolled in the trial (Figure 1). No patients
were lost to 30-day follow-up, and 8 patients withdrew
informed consent. For the intention-to-treat analysis,
we evaluated 1372 patients (689 in the hydroxychloro-
quine group and 683 in the placebo group). Groups
were well balanced with respect to baseline characteris-
tics (Table 1). Median age was 45 (36-56) years, 729
(53¢1%) were women; 752 (54¢8%) were obese, 732
(53¢4%) had hypertension, and 222 (16¢2%) had diabe-
tes. The median time from symptom onset to randomi-
zation was 4¢0 (3¢0−5¢0) days. A total of 949 patients
(69¢2%) had a positive test for SARS-CoV-2 infection
and constituted the mITT population, with similar base-
line characteristics between allocation arms (Supplemen-
tary Table 2). One-week adherence rates were 87¢7% in
the hydroxychloroquine group and 85¢4% in the placebo
group, and partial adherence rates were 9¢9% in the
hydroxychloroquine group (median 3¢0 days) and
12¢0% in the placebo group (median 3¢0 days). Only 35
patients, despite being randomised, did not take any
study drug due to their own decision. Treatment for
COVID-19 and other therapies during the 7-day study
treatment period were similar between allocation arms
in both the ITT and mITT populations (Supplementary
Tables 3 and 4).

The primary efficacy outcome was fully ascertained
in all patients. In the ITT analysis, there was no signifi-
cant difference in the risk of 30-day hospitalisation due
to COVID-19 between hydroxychloroquine and placebo
groups (44/689 [6.4%] and 57/683 [8.3%]; RR 0¢77
[95% CI 0¢52−1¢12]). There was also no significant dif-
ference in the primary outcome between hydroxychloro-
quine and placebo groups in the mITT analysis (43/478
[9.0%] and 55/471 [11.7%]; RR 0¢77 [95% CI 0¢53−1¢12]).
Prespecified secondary efficacy outcomes (pneumonia,
otitis, worsening of asthma, ICU admission and need of
invasive mechanical ventilation) were not significantly
different between ITT groups (Table 2). Secondary out-
comes in the mITT groups are shown in Supplementary
Table 5.

Hospitalisation-free survival curves, due to COVID-
19, depicted no clear differences after randomization. In
the ITT and mITT analyses, the distribution of the pri-
mary outcome events at 30 days between hydroxychloro-
quine and placebo did not reach significant difference,
as shown in Figure 2A and B.
5
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There was no significant interaction detected in any
prespecified subgroup for ITT and mITT analyses
(Figure 3A and B).

In the ITT population, the total number of adverse
events was 24¢2% in the hydroxychloroquine group and
22¢1% in the placebo group (Supplementary Table 6).
The proportions of 30-day serious adverse events were
4¢1% in the hydroxycholoroquine and 5¢1% in the pla-
cebo group. In the mITT population, the total number
of adverse events was 27¢6% in the hydroxychloroquine
group and 26¢1% in the placebo group (Supplementary
Table 6); while proportions of 30-day serious adverse
events were 5.7%, and 7.3% in the hydroxychloroquine
and in the placebo group, respectively. After a thorough
review and blinded adjudication, there were 5 deaths
caused by severe acute respiratory syndrome due to
COVID-19, per allocation arm, during the 30-day fol-
low-up after randomization (Table 2), and all deaths
occurred during hospitalisation due to progressive
severity of COVID-19. There were no severe cardiac
arrhythmias, sudden death, or retinopathy in both
groups.

Additionally, we conducted a meta-analysis, includ-
ing six published studies which had reported hospital-
isation due to COVID-19 complication as an efficacy
outcome. The full meta-analysis methodology is regis-
tered at PROSPERO CRD42021265427. Since most
studies included in the meta-analysis had enrolled
www.thelancet.com Vol 11 Month July, 2022



Group

HCQ Placebo

Variable Level n/N % n/N %

Age, by median <45 329/689 47.8 326/683 47.7

≥45 360/689 52.2 357/683 52.3

Sex Male 329/689 47.8 314/683 46.0

Female 360/689 52.2 369/683 54.0

Ethnicity White 495/688 71.9 465/683 68.1

Black 192/688 27.9 212/683 31.0

Others 1/688 0.2 6/683 0.9

Body mass index, kg/m2 Normal (20-24.9) 127/689 18.4 114/683 16.7

Overweight (25-29.9) 199/689 28.9 180/683 26.3

Obese (≥30) 363/689 52.7 389/683 57.0

Time from symptom onset to randomization by median, days <4 267/689 38.8 255/683 37.3

≥4 422/689 61.2 428/683 62.7

SARS-CoV-2 testing Positive 478/689 69.4 471/683 69.0

Negative 197/689 28.6 194/683 28.4

Not performed 14/689 2.0 18/683 2.6

Smoking Never 561/689 81.4 569/683 83.3

Current/Former 128/689 18.6 114/683 16.7

Treatments at baseline 375/687 54.6 379/682 55.6

Azithromycin 140/689 20.3 121/683 17.7

Ivermectin 43/689 6.2 30/683 4.4

Oseltamivir 3/689 0.4 8/683 1.2

Heart disease 21/689 3.0 26/683 3.8

Lung disease 14/687 2.0 8/683 1.2

Diabetes 113/689 16.4 109/683 16.0

Hypertension 377/689 54.7 355/683 52.0

Asthma 87/689 12.6 91/683 13.3

Fever 429/687 62.4 413/683 60.5

Cough 552/688 80.2 545/683 79.8

Sore throat 417/688 60.6 392/683 57.4

Myalgia 461/688 67.0 450/683 65.9

Fatigue 423/688 61.5 440/683 64.4

Dyspnea 190/687 27.7 190/683 27.8

Heart Rate (SD) (N), bpm 84.6 (14.2) (N=685) - 84.6 (15.0) (N=682) -

Respiratory Rate (SD) (N), rpm 19.1 (2.5) (N=673) - 19.1 (2.5) (N=673) -

SBP (SD) (N), mmHg 131.2 (16.5 (N=674) - 130.4 (17.7)(N=670) -

DBP(SD) (N), mmHg 82.7 (10.3) (N=674) - 81.7 (11.7) (N=670) -

SaO2 (SD) (N), % 97.1 (1.6) (N=685) - 97.1 (1.5) (N=679) -

Temperature (SD) (N),oC 36.6 (0.7) (N=685) - 36.6 (0.7) (N=683) -

Table 1: Baseline characteristics and treatments at the time of randomization in the intention-to-treat analysis.
bpm: beats per minute; rpm: respiratory rate per minute; SaO2: Oxygen saturation; SD: Standard deviation; SBP: Systolic Blood Pressure; DBP: Diastolic blood

pressure; HCQ: Hydroxychloroquine; Continuous variables are presented as mean (SD) (N). Categorical variables are presented as n and %. Note: Time to ran-

domization by mean was 4.0 (2.0) and 4.0 (1.6)], thus equivalent to the median values.

Articles
participants with positive diagnostic testing for SARS-
CoV-2, the COPE mITT population was selected for
inclusion in the metanalysis. There was no significant
benefit of outpatient-administered hydroxychloroquine
in reducing hospitalisation due to COVID-19 among
patients with confirmed diagnosis of COVID-19 RR
0¢77 (95%-CI 0¢57; 1¢04), as shown in Figure 4.
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Discussion
In this double-blind, multicenter, randomised trial,
hydrocychloroquine did not significantly reduce the risk
of hospitalisation due to COVID-19 as compared with
placebo in symptomatic non-hospitalized patients.
Results were consistent in both the ITT and mITT anal-
yses. In addition, there was no significant difference in
7



ITT population HCQ Placebo

30-day Efficacy Outcomes n/N % n/N % Difference in proportions,
% (95% CI)

RR (95%CI) P-valuey

Primary

Hospitalisation due to COVID-19 44/689 6.4 57/683 8.3 -1.9 (-4.8, 0.8) 0.77 (0.52,1.12) 0.1646

Secondary

Pneumonia 17/685 2.5 27/680 4.0 -1.5 (-3.5, 0.4) 0.63 (0.34, 1.14) 0.1194

Otitis 1/684 0.1 4/680 0.6 -0.5 (-1.4, 0.3) 0.25 (0.03, 2.22) 0.2167

Worsening of Asthma 19/685 2.8 23/679 3.4 -0.6 (-2.5, 1.3) 0.82 (0.45, 1.49) 0.5119

ICU Admission 16/687 2.3 19/682 2.8 -0.5 (-2.2, 1.3) 0.84 (0.43, 1.61) 0.5922

Requirement of invasive mechanical ventilation 8/687 1.2 6/682 0.9 0.3 (-0.9, 1.5) 1.32 (0.46, 3.79) 0.6006

Death* 5/687 0.73 5/682 0.73 ————- 1.56 (0.42-6.72) 0.540

Table 2: Primary and secondary efficacy outcomes in the intention-to-treat analysis.
y P-value from chi-squared test (except for death at 30 days); RR: Relative Risk (except for death at 30 days); ICU: Intensive care unit; HCQ:

Hydroxychloroquine.

* For death at 30 days, effect measure was HR (Hazard Ratio) and all parameter estimates were computed from Univariate Cox Regression with Firth's
Penalized Likelihood.
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the rates of prespecified serious adverse events and, spe-
cifically, there were no severe cardiac arrhythmias, sud-
den death, or retinopathy as per the study dosing and
regimen, compared with placebo. The updated meta-
analysis of all previous RCTs and the COPE trial found
similar results.

Previous RCTs evaluating a similar scientific ques-
tion in relatively comparable patient populations did not
show significant benefit when comparing hydroxychlor-
oquine or choloroquine vs control. Those trials were
small and underpowered. Reis and cols. evaluated the
effect of early treatment with hydroxychloroquine and
did not find any significant benefit in reducing the risk
of COVID-19 related hospitalisation. Despite the origi-
nal sample size of 1,476 patients, the hydroxychloro-
quine analysis included 441 patients (30% of study
population).17 Skipper and cols. enrolled symptomatic,
non-hospitalised patients with confirmed or probable
COVID-19, and 423 out of 491 patients had primary
endpoint data ascertained. They found that hydrocy-
chloroquine did not reduce symptom severity or hospi-
talisation due to COVID-19 and was associated with
higher incidence of side effects. Incidence of hospital-
isation was very low (3¢0%), making the planned analy-
sis of the ordinal endpoint futile.10 Schwartz and cols.
reported results from 148 randomised patients with
confirmed COVID-19 from a planned recruitment of
1,446, and 16¢2% of those did not take the study drug.
There was no evidence that hydrocychloroquine reduced
symptom duration or prevented severe outcomes, and
the study was terminated early.18 Johnston and cols.
evaluated the use of hydroxychloroquine and azithromy-
cin in 231 non-hospitalised patients. Neither hydroxy-
chloroquine alone nor hydroxychloroquine plus
azithromycin shortened the clinical course of outpa-
tients with COVID-19, and hydroxychloroquine alone
had only a modest effect on SARS-CoV-2 viral shedding.
Because of the low event rates, the study was terminated
due to operational futility.19 Mitja and cols. evaluated
293 patients in the outpatient clinical setting and found
that hydroxychloroquine did not reduce the risk of hos-
pitalization, nor improved the time to complete resolu-
tion of symptoms. No relevant treatment-related
adverse events were reported.11

There is also evidence that hydroxychloroquine does
not work in postexposure prophylaxis, although poten-
tial benefits cannot be ruled out by the available stud-
ies.20−22 Furthermore, among adults hospitalised with
respiratory illness from COVID-19, treatment with
hydroxychloroquine did not significantly improve clini-
cal status, mortality rates or need for invasive mechani-
cal ventilation at 14 days compared with placebo or
control.23−25

Two trials with larger sample sizes, evaluating
hydroxychloroquine in hospitalized patients with mild/
moderate COVID-19, consistently confirmed the lack of
benefit in the hospital setting. Robust and actionable
evidence from large RCT in hospitalised patients has
come from the RECOVERY and Coalition I COVID-19
Brazil trials.26,27

Current data differs somewhat from RCTs con-
ducted in hospitalized patients, where the hypothesis
that hydroxychloroquine would improve clinical out-
comes either by reduction in the symptoms ordinary
scale or events was not confirmed, and harmful effect
was suggested.26,27 Firstly, patient populations are sub-
stantially different in terms of clinical presentation,
COVID-19 severity, risk factors, comorbidities, multior-
gan complications, polypharmacy, and sample size. In-
hospital trials evaluated more severe and critically ill
patients, i.e., in a more advanced phase of the disease.
Additionally, the mechanism of action of
www.thelancet.com Vol 11 Month July, 2022



Figure 2. Hospitalisation-free survival according to hydroxychloroquine and placebo allocation in: (A) Intention-to-treat analysis;
and (B) Modified intention-to-treat analysis.

Articles
hydroxychloroquine towards possible benefit is more
likely and biologically plausible at the early phase of
COVID-19 when acute viral load and increased replica-
tion are observed.

The pro-arrhythmic and anti-arrhythmic effects of both
hydroxychloroquine and chloroquine have been a matter
of much debate. However, the risk of arrhythmia has been
frequently inferred based on QT interval prolongation
rather than derived from good quality clinical data.28 In a
recent retrospective analysis of nearly one million rheuma-
toid arthritis patients, starting treatment with hydroxy-
chloroquine was associated with a lower risk of
arrhythmia in the first 30 days but showed no effect on
mortality.29 There is no evidence of significant risk of
www.thelancet.com Vol 11 Month July, 2022
torsade de pointes in acute treatment with doses usually rec-
ommended in malaria or rheumatological conditions.30,31

In the COPE trial, safety profile was carefully
assessed with appropriate eligibility criteria before ran-
domization. Potential patients who were screened with
factors likely to increase the probability of adverse car-
diovascular events, along with mandatory baseline ECG
where QTc interval was measured and considered to
last ≥480 ms were not randomised. There was no dif-
ference in total or serious adverse events between
hydroxychloroquine and placebo, with very low rates of
30-day serious adverse events. Moreover, we emphasize
that there were no severe cardiac arrhythmias, sudden
death or retinopathy in this outpatient setting.
9



Figure 3. Subgroup analysis for interaction between clinically relevant variables and treatment effect of Hydroxychloroquine versus
placebo in: (A) Intention-to-treat analysis; and (B) Modified intention-to-treat analysis.
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The totality of scientific evidence available, including
the COPE trial, does not provide evidence to support the
routine use of hydroxychloroquine in the outpatient set-
ting as a treatment for COVID-19. It should be acknowl-
edged that some uncertainty persists after taking into
account the wide 95% CI found in the meta-analysis,
which does not completely exclude potential benefits or
harms of hydroxychloroquine in this clinical setting.

The following limitations should be considered in
the COPE trial: lack of sufficient power to detect
meaningful benefit towards lower risk of hospitalisa-
tion, as the study sample size and event rates were
below the expected figures to reliably detect relative risk
reduction of the primary outcome; clear attenuation of
eligible cases for randomization into the study due to
significant reduction in the number of infected cases in
Brazil (as a result of wearing facial masks, washing
hands, social distance, and effective vaccination); pro-
portion of negative test results around 30% of the total
recruitment leading to lower statistical power.
www.thelancet.com Vol 11 Month July, 2022



Figure 4. Efficacy outcome (hospitalisation due to COVID-19) based on the systematic review and metanalysis comparing hydroxy-
chloroquine and control/placebo.
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Nevertheless, although the COPE study did not reach
the intended power, we were able to enroll an adequate
number of patients to conduct statistically robust analy-
sis.

In conclusion, based on the COPE trial and on the
most updated meta-analysis results, hydroxychloro-
quine did not reduce the risk of hospitalisation due to
COVID-19 in the outpatient setting. Thus, there is no
evidence of benefit to support the routinely use of the
treatment in the clinical management of COVID-19.
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