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a b s t r a c t 

Background: Hydroxychloroquine has shown potential to block viral replication of SARS-CoV-2 in some in 

vitro studies. This randomised, double-blinded, placebo controlled clinical trial evaluated the efficacy of 

hydroxychloroquine plus azithromycin (HCQ/AZT) in reducing viral loads in patients with early and mild 

SARS-CoV-2 infection. 

Methods: A single-centre randomised placebo-controlled clinical trial was conducted with outpatients 

with early and mild SARS-CoV-2 infection. Inclusion criteria were: patients aged 18–65 years with 

symptoms suggestive of COVID-19 for < 5 days, no significant comorbidities, and positive nasopharyn- 

geal/oropharyngeal swab screening tests (POCT-PCR). Randomised patients received either hydroxychloro- 

quine for 7 days plus azithromycin for 5 days or placebo. The primary endpoint was viral clearance within 

a 9-day period. Secondary endpoints included viral load reduction, clinical evolution, hospitalization rates, 

chest computed tomography evolution, and adverse effects. 

Results: From 107 potential trial participants, 84 were enrolled following predetermined criteria. Statisti- 

cal analyses were performed on an intention-to-treat (N = 84) and per-protocol (PP) basis (N = 70). On 

the PP analysis, the treatment (N = 36) and placebo (N = 34) groups displayed similar demographic char- 

acteristics. At 95% CI, no statistically significant between-group differences were found in viral clearance 

rates within 9 days following enrolment ( P = 0.26). 

Conclusions: This randomised, double-blinded, placebo-controlled clinical trial evaluating outpatients 

with early and mild COVID-19 showed that viral clearance rates within a 9-day period from enrolment 

did not change with HCQ/AZT treatment compared with placebo, although no major cardiovascular events 

were observed in participants without comorbidities. Secondary outcomes were also not significantly im- 

proved with HCQ/AZT treatment compared with placebo. These findings do not support use of HCQ/AZT 

in this setting. 

© 2021 Elsevier Ltd and International Society of Antimicrobial Chemotherapy. All rights reserved. 
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. INTRODUCTION 

At the time of writing over 173 million confirmed cases of the 

ovel coronavirus disease (COVID-19) have been reported globally, 

esulting in severe acute respiratory syndrome caused by SARS- 

oV-2 infection, leading to over 3.7 million deaths [1] . Although 

linical research for potential therapies and vaccines is underway 

n several countries, there is currently no effective treatment. Many 

rugs have been proposed as antiviral agents – including chloro- 

uine, hydroxychloroquine (HCQ), arbidol, remdesivir, and favipi- 

avir – with potential to inhibit SARS-CoV-2 replication in vitro 

 2 , 3 ]. Chloroquine and HCQ were proposed as promising candidates 

or treatment after a small open-label, non-randomised clinical 

rial conducted in hospitalised patients associated their use with 

igher and faster virological clearance compared with the placebo 

roup [4] . Those data were supported by in vitro studies showing 

he antiviral effect of chloroquine analogues against several viruses, 

ncluding SARS-CoV-2 [ 3 , 5 ]. Some studies have also suggested that 

zithromycin (AZT) might have in vitro activity against the same 

irus [6] by a different mechanism, with potential additive effect 

7] . Clinically, AZT has been used for acute infections in chronic 

nflammatory diseases due to its immunomodulatory effects [8] . 

 Spanish randomised clinical trial using HCQ/AZT in outpatients 

ith mild COVID-19 did not show virological and clinical benefits 

9] . Other observational and randomized studies evaluating viro- 

ogical and clinical endpoints have suggested no beneficial effect 

f HCQ in hospitalised patients with mild to moderate or severe 

nfection by SARS-CoV-2 [9–16] . Finally, a systematic review con- 

luded that the association of AZT with HCQ did not show any 

enefit, although all included studies were conducted in hospitals 

17] . 

This paper reports the results of a randomised, double-blinded, 

lacebo-controlled clinical trial of the association of HCQ/AZT in 

utpatients with early and mild COVID-19, evaluating the viral 

learance in nasopharyngeal/oropharyngeal swabs and clinical im- 

rovement. 

. METHODS 

.1. Study design and participants 

This study was designed as a prospective, double blinded, 

lacebo-controlled, randomised clinical trial in accordance with 

he Consolidated Standards of Reporting Trials (CONSORT) State- 

ent, approved by the local ethics and research committee, and 

egistered at REBEC (30413020.8.0 0 0 0.0 0 08). Written informed 

onsent was obtained from all subjects and it followed the 1964 

eclaration of Helsinki (amended mostly recently in 2008) of the 

orld Medical Association. It was conducted at a single centre: 

ospital Santa Paula located in São Paulo, Brazil. Participants were 

nrolled after providing written consent in a hospital emergency 

oom setting. Inclusion criteria were: aged 18–65 years, with mild 

ymptoms suggestive of COVID-19, with an interval from symp- 

om onset to enrolment of 2–5 days, and detection of viral RNA in 

asopharyngeal/oropharyngeal swabs through a real-time reverse- 

ranscription polymerase chain (RT-PCR) reaction screening point- 

f-care test (POCT-PCR). The clinical picture suggestive of COVID- 

9 was defined as two or more of the following: cough, fever, 

hortness of breath, nausea/vomiting, diarrhoea, body aches, weak- 

ess/fatigue, headache, sore throat, runny nose/congestion, and 

udden gustatory or olfactory loss. Exclusion criteria included: 

nown hypersensitivity to HCQ or AZT, pre-existing pulmonary dis- 

ase, history of immunosuppression, active cancer diagnosis, preg- 

ancy or lactation, history of cardiac abnormalities or QTc prolon- 

ation (QTc > 480 ms), known glucose-6-phosphate dehydrogenase 

G6PD) deficiency, patients requiring hospital admittance, and pa- 
2 
ients with inadequate haematological parameters, heart, renal, or 

iver function. 

ClinicalTrials.gov definition of serious adverse events was fol- 

owed, defined as adverse events that result in death, a life- 

hreatening adverse event, inpatient hospitalisation, and persistent 

r significant incapacity or substantial disruption of the ability to 

onduct normal functions [18] . Complete information on the inclu- 

ion and exclusion criteria is provided in the Supplementary Ap- 

endix. All study data were collected and managed using the Re- 

earch Electronic Data Capture (REDCap) system [19] . All data from 

he participants were adequately anonymised. 

.2. Sample size calculation 

The sample size was calculated using the nSurvival routine 

rom R software [20] . This sample was calculated considering 

he survival analysis with the Lachin and Foulkes method (1986) 

21] based on the follow-up period, recruitment time and hazard 

atio, comparing control and intervention groups. The following as- 

umptions were considered: study period of 30 days, recruitment 

eriod of 30 days, statistical significance level of 5%, 85% power, 

nd 30% of follow-up losses. For the effect size, viral clearance 

ates after 4 treatment days were assumed based on Gautret et al. 

4] : 83.3% in the treatment group and 25% in the control group. 

he sample size calculation resulted in 42 participants for each 

tudy arm (84 total number of participants). 

.3. Molecular testing 

At the enrolment visit, nasopharyngeal/oropharyngeal swabs 

ere collected and combined into 3 mL sterile saline for testing by 

OCT-PCR. An aliquot of 300 μL was submitted to RNA extraction in 

he Veri-Q PREP M16 equipment using the Viral DNA/RNA Prep Kit 

Airway Clinical Sample (Micobiomed, Korea) with an elution vol- 

me of 50 μL. Amplification and detection were performed using 

he Veri-Q PCR 316 real-time thermocycler using the Coronavirus 

isease 2019 (COVID-19) Detection Kit (Micobiomed). Both systems 

nd kits work together as a small footprint integrated system, suit- 

ble for simultaneously running 1–6 samples in approximately 2 

ours. This kit targets two SARS-CoV-2 genomic regions: the N 

ene and ORF 3a, in addition to an internal control added at the 

CR step. Cycle threshold (Ct) values < 35 in any of the two genes 

ere assigned as positive, while Ct values 35–40 were considered 

indeterminate’, according to the manufacturer’s instructions. 

An aliquot from the emergency department day 0 sample and 

ll samples from the subsequent home visits at 3, 6 and 9 days 

ere processed at the molecular biology lab from Diagnósticos da 

mérica S.A. (Dasa, Brazil). An aliquot of 200 μL was extracted by 

he DSP Virus/Pathogen kit in the automated platform QIAsym- 

hony and eluted in 60 μL; 5 μL of eluate was submitted to RT- 

CR with primers and probe from the viral E gene in duplex to the 

ellular control RNAseP, as described [22] , employing TaqMan Fast 

irus 1-Step Master Mix (ThermoFisher, Brazil). A Ct value of 35 

as adopted as the cut-off. This system is referred to as RT-PCR to 

istinguish it from the POCT-PCR platform used in initial screen- 

ng. The limit of detection was determined as 408 copies/mL by 

robit analysis using the ACCUPLEX SARS-COV-2 reference material 

0505-0126, Seracare, USA). 

.4. Randomisation and double-blinding 

Eligible patients were randomly assigned (1:1) to receive either 

CQ/AZT or placebo. Patients, treating clinicians, and study per- 

onnel were all blinded to study group assignment. An indepen- 

ent pharmacist dispensed all trial medications (or placebo) ac- 

ording to a computer-generated randomisation list. The therapeu- 
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Figure 1. case-selection flowchart. 

Note: PP: Per-Protocol 
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ics and placebo were provided in capsule form and were identical 

n appearance. Capsules were pre-packed in envelopes and consec- 

tively numbered for each participant according to the randomi- 

ation schedule. Double-blinding was maintained throughout the 

rial. 

.5. Interventions 

Following randomisation, the participants had blood samples 

ollected and were prescribed appropriately. Treatment group par- 

icipants received two 200 mg HCQ capsules twice a day (bid) for 

 total course of 7 days (i.e. 28 capsules in total) and one 500 mg

ZT capsule taken on day 1, followed by one 250 mg AZT capsule 

aily for the next 4 days (i.e. six capsules in total). The placebo 

apsules were formulated to have similar size, shape, colour and 

aste as HCQ and AZT capsules, and with an identical dosing reg- 

men. The first dose of medication was given orally to all patients 

n the emergency department under pharmacist supervision and 

he remaining doses ingested at home. As standard of care, no vi- 

amin or mineral supplements were prescribed. Participants also 

eceived instructions regarding social distancing and hygiene to be 

ollowed at home and were given 24/7 telephonic access to clini- 

al staff in case of questions, symptom evolution or adverse effects. 

t their homes, participants received telephonic check-up calls on 

ays 3, 6, 9 and between 14–21 days following enrolment, when 

hey responded to symptom and adverse effect questionnaires. Par- 

icipants also received visits from diagnostic staff on days 3, 6 and 

 who collected blood samples, performed electrocardiograms, and 

ollected nasopharyngeal/oropharyngeal swabs for RT-PCR testing. 

etween days 14–21, participants returned to a diagnostic facility 

here an additional chest computed tomography was performed 

ollowed by the telephonic check-up as before. 

All of the nasopharyngeal specimens of the included patients 

hat were collected to perform the study screening enrolment 

OCT-PCR were also submitted for PCR testing in a central lab 

n order to obtain the day-0 viral load, in order to apply the 

ame molecular method for the primary and secondary virologi- 

al outcomes. Additionally, enrolment samples were submitted to 

 molecular assay comprising a panel of 20 respiratory pathogens 

FilmArray, BioMerieux, Brazil) to investigate co-infection with 

ther viral and bacterial agents. Complete information of the trial 
3 
rocedures and examinations performed at each key date is pro- 

ided in the Supplementary Appendix. 

.6. Outcomes 

The primary outcome was the time (days) to viral clearance 

ithin a 9-day evaluation period following enrolment after the on- 

et of symptoms and the study enrolment dates. Viral clearance 

as defined as a Ct > 35 by the described RT-PCR assay. Secondary 

utcomes of interest included: viral load reduction, improvement 

f symptoms, hospitalisation rates, and adverse effects to the trial 

edications. 

.7. Statistical analysis 

Quantitative variables were described by mean and standard 

eviation. Categorical variables were described by frequency and 

roportion. The baseline quantitative variables were described for 

he total of enrolled patients and the two intervention groups were 

ompared using Student’s t test (for variables observed to have a 

ormal distribution) or using Mann-Whitney test (for variables ob- 

erved not to have a normal distributed). The categorical variables 

ere compared using χ2 test. The primary and secondary out- 

omes were evaluated both by intention-to-treat (ITT) analyses and 

er-protocol (PP) analysis. The PP analysis was used as the primary 

asis to evaluate intervention response. The Ct value variable anal- 

sis was made using generalized linear models in order to assess 

ntergroup response. A Kaplan-Meier survival analysis was used to 

ompare the end of symptoms mean time and the mean time until 

he observation of non-detectable viral load. The proportion of in- 

ividuals with different clinical symptom intensity was compared 

etween the two groups with the χ2 test in each analysed mo- 

ent. The adopted level of statistical significance was 5%. SPSS ver- 

ion 23.0 software was used to perform the statistical analysis. 

. RESULTS 

.1. Patients 

Between 12 April and 13 May 2020, 107 patients were screened, 

f whom 84 were eligible ( Figure 1 ). Thirteen patients were ex- 

luded because they did not meet the eligibility criteria, seven 
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Table 1 

Demographic and Clinical Characteristics at Baseline (Intention-to-treat) 

Characteristic Treatment 

Group (N = 42) 

Control 

Group (N = 42) 

p-value 

Age (years), mean ± SD 36.3 ± 9.8 36.8 ± 9.5 0.81 

Gender (female), n (%) 16 (38.1) 18 (42.9) 0.66 

Ethnicity, n (%) 

White 

Mixed 

Black 

Other 

19 (45.2) 

17 (40.5) 

2 (4.8) 

4 (9.5) 

25 (59.5) 

13 (31.0) 

3 (7.1) 

1 (2.4) 

0.34 

Reported prior exposure to COVID-19, n (%) 17 (40.5) 17 (40.5) 1.00 

Co-infection with other respiratory pathogens ∗ 0 (0) 0 (0) - 

Time since onset of symptoms (days), mean ± SD 3.8 ± 1.0 3.6 ± 1.2 0.57 

Symptoms at baseline, n (%) 

Cough 

Fever 

Myalgia 

Fatigue 

Anosmia 

Diarrhea 

30 (71.4) 

24 (57.1) 

26 (61.9) 

23 (54.8) 

25 (59.5) 

12 (28.6) 

37 (88.1) 

26 (61.9) 

34 (80.9) 

28 (66.7) 

24 (57.1) 

9 (21.4) 

0.22 

0.48 

0.16 

0.72 

0.66 

0.71 

O2 Saturation, % ± SD 97.8 ± 1.6 97.9 ± 1.2 0.84 

Heart rate at rest (1/m) 76.3 ± 11.9 74.9 ± 11.8 0.59 

Respiratory rate 17.2 + 1.4 16.7 + 1.2 0.129 

Laboratory results, mean ± SD 

Hemoglobin g/dL 

Lymphocytes (/μL) 

Ferritin, ng/ml 

Lactate dehydrogenase, U/L 

D-dimer, ng/ml 

Aspartate aminotransferase U/L 

Alanine aminotransferase U/L 

15,1 ± 1.4 

1,554.0 ± 633.0 

286.6 ± 206.5 

186.7 ± 36.1 

0.386 ± 0.106 

29.4 ± 12.8 

48.5 ± 28.3 

15.0 ± 1.4 

1,635.3 ± 707.1 

239.7 ± 207.1 

185.1 ± 37.9 

0.402 ± 0.304 

27.4 ± 9.7 

38.9 ± 17.3 

0.90 

0.74 

0.23 

0.82 

0.19 

0.47 

0.17 

Chest CT est. extent of parenchyma involvement, n 

(%) 

Normal 

Less than 25% 

Greater than 25% 

18 (42.9) 

24 (57.1) 

0 (0) 

28 (66.7) 

13 (31.0) 

1 (2.4) 

0.05 

∗ RT-PCR-BioFire®Filmarray: Influenza A/B, respiratory syncytial virus, non–SARS-CoV-2 Coronaviridae, adenovirus, parain- 

fluenza 1-4, human metapneumovirus, rhinovirus/enterovirus, Chlamydophila pneumoniae , Mycoplasma pneumoniae, Bordetella 

pertussis 
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ithdrew written informed consent, and three had screening fail- 

res. Among the enrolled patients, 12 participants (four in the 

reatment group and eight in the placebo group) were found to 

ave negative confirmatory RT-PCR results on the screening date 

nd all subsequent dates, despite being positive on the POCT-PCR 

creening test on day 0 and were excluded from the PP analysis. In 

ddition, among the remaining trial participants, two participants 

rom the treatment group failed to continue with trial procedures 

fter day 6 and were also excluded from the PP analysis. The two 

roups had similar characteristics at baseline, as shown in Table 1 . 

.2. Primary endpoints 

The HCQ/AZT and placebo groups viral clearance rates within 9 

ays following enrolment were similar in ITT analysis ( P = 0.85). 

lthough there was a numerical difference in the PP analysis, 

t was not statistically significant ( P = 0.26), as summarised in 

able 2 . 

.3. Secondary endpoints 

There were no significant differences between the HCQ/AZT and 

lacebo groups in the viral load reduction, as measured by the 

ARS-CoV-2 gene E Ct values at days 3, 6 or 9 ( Table 3 ). Regarding

he clinical response to treatment, there were no statistically sig- 

ificant differences in the time to improvement of any symptoms 

valuated after 21 days ( Table 4 ). However, the proportion of pa- 

ients with absence of cough symptom on day 6 in the HCQ/AZT 

roup compared with placebo was statistically significant (ITT: 

6.7% vs. 38.1%, P = 0.01; PP: 66.7% vs. 32.4%, P = 0.002, respec-
4 
ively). During the follow-up, one patient in the treatment group 

as hospitalised due to nonspecific symptoms, but no evidence of 

linical or laboratory deterioration of COVID-19 was detected. An- 

ther patient in the placebo group had bloodstream infection due 

o Streptococcus parasanguinis on day 16 and was treated with an- 

imicrobial therapy for 7 days (3 of them in a day hospital). Prolon- 

ation of the QTc interval on day 9 was more common in patients 

n the treatment group than the placebo group (ITT: 406.5 ms vs. 

98.3 ms, P = 0.024; PP: 406.1 ms vs. 397.5 ms, P = 0.069) but

here was no drug withdrawal due to this event in both groups. 

o serious adverse events related to the use of HCQ/AZT were ob- 

erved during the study. 

. DISCUSSION 

In this randomised, double-blinded, placebo-controlled clinical 

rial evaluating outpatients with early and mild COVID-19 treated 

ith HCQ/AZT or placebo, there was no benefit in the treatment 

rm on primary and secondary outcomes. The study population 

omprised adult patients aged < 65 years, with no comorbidities 

nd mild symptom onset 2–5 days prior to enrolment. Viral clear- 

nce rates within a 9-day period from symptom onset were similar 

n both groups, showing that the HCQ/AZT combination is not ef- 

ective in reducing viral shedding and thus unlikely to minimise 

ARS-CoV-2 rate of transmission. 

Different HCQ dosing regimens have been used in several stud- 

es. This medication is known to have a very long half-life (11–

0 days) and with lung concentrations exceeding 400-fold plasma 

oncentrations at steady-state [23] . Although physiologically-based 

harmacokinetic models based on in vitro and in vivo data have 



C. Rodrigues, R.S. Freitas-Santos, J.E. Levi et al. International Journal of Antimicrobial Agents 58 (2021) 106428 

Table 2 

SARS- CoV-2 viral clearance according to intervention 

Table 3 

Comparison of gene E Ct values between control and treatment groups 

Intention to Treat Per Protocol 

Analysis 

Treatment 

Group 

Control 

Group p-value 

Treatment 

Group 

Control 

Group p-value 

N 42 42 36 34 

Ct gene E analyses 

Day 0 21.55 (7.65) 23.64 (10.33) 0.586 20.00 (5.4) 19.78 (7.22) 0.485 

Day 3 29.50 (8.03) 28.99 (8.25) 28.67 (7.52) 26.39 (6.94) 

Day 6 32.33 (7.36) 33.72 (6.20) 31.97 (6.96) 32.34 (6.09) 

Day 9 36.57 (5.67) 36.16 (5.35) 36.92 (4.76) 35.26 (5.58) 

s  

f  

[

w

o

l

b

p

t

H

t

g

w

i

n

m

v

a

uggested a high loading dose of 400 mg bid. for the first 4 days

ollowed by a lower maintenance dose of 200 mg bid. for > 4 days

24] after this trial, a wide range of doses were used for patients 

ith different severities and in different setups [ 17 , 25 ]. 

No statistically significant differences were found in clinical 

utcomes (Figure 2) or on viral clearance rates within 9 days fol- 

owing enrolment between the HCQ/AZT and placebo groups in 

oth ITT ( P = 0.85) and PP ( P = 0.26) analysis ( Table 2 ). 

The findings are similar to those observed in a published non- 

lacebo controlled randomised trial from Spain. In this multicen- 
5 
ric study, 157 patients with COVID-19 were enrolled to receive 

CQ and 136 to receive usual care within 5 days from symp- 

om onset. No significant reduction in viral load of nasopharyn- 

eal swabs between arms at day 3 or 7 or clinical improvement 

as observed [9] . Also, other observational and randomised stud- 

es evaluating virological and clinical endpoints have suggested 

o beneficial effect of HCQ in hospitalised patients with mild-to- 

oderate or severe infection by SARS-CoV-2, and a systematic re- 

iew concluded that the association of AZT with HCQ did not show 

ny benefit. It is believed that this is the first published study 
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Table 4 

Clinical outcomes after 21 days 

ITT PP 

Symptom Treatment 

Group (N = 42) 

Control Group 

(N = 42) 

p-value Treatment 

Group (N = 36) 

Control Group 

(N = 34) 

p-value 

Average (SD) 

Cough 12.5 (0.8) 14.2 (0.7) 0.12 12.5 (0.9) 14.4 (0.8) 0.09 

Sore throat 10.2 (0.9) 9.8 (0.8) 0.77 10.7 (1.0) 10.0 (0.9) 0.66 

Nasal congestion 12.1 (0.8) 12.4 (0.7) 0.86 12.6 (0.8) 11.9 (0.7) 0.47 

Coryza 12.8 (0.9) 13.1 (0.8) 0.63 12.8 (1.0) 12.0 (0.8) 0.20 

Sneezing 13.1 (0.9) 12.8 (0.8) 0.60 13.3 (0.9) 12.2 (0.9) 0.33 

Anosmia 13.9 (0.7) 15.5 (0.6) 0.09 14.2 (0.7) 16.0 (0.6) 0.06 

Loss of appetite 13.1 (0.7) 12.1 (0.8) 0.49 13.1 (0.7) 12.2 (0.9) 0.65 

Headaches 11.7 (0.7) 12.6 (0.8) 0.55 11.5 (0.7) 12.5 (0.9) 0.41 

Fever 7.8 (0.6) 8.0 (0.4) 0.61 7.5 (0.5) 8.0 (0.4) 0.29 

Myalgia 11.8 (0.7) 11.7 (0.8) 0.73 11.3 (0.7) 11.4 (0.9) 0.67 

Fatigue 14.1 (0.7) 13.5 (0.6) 0.26 14.4 (0.7) 12.9 (0.7) 0.11 

Malaise 11.2 (0.7) 10.0 (0.6) 0.19 11.0 (0.8) 9.7 (0.6) 0.14 

Vomiting 8.8 (1.5) 9.2 (1.2) 0.68 8.8 (1.5) 7.3 (1.2) 0.54 

Nausea 12.8 (0.8) 11.8 (0.8) 0.30 12.1 (0.7) 11.0 (0.7) 0.28 

Diarrhea 12.8 (0.6) 10.8 (1.4) 0.28 12.3 (0.6) 10.5 (1.5) 0.38 

Patients Without Symptom (%) ITT PP 

Treatment 

Group (N = 42) 

Control Group 

(N = 42) 

p-value Treatment 

Group (N = 36) 

Control Group 

(N = 34) 

p-value 

Cough D0 28.6% 11.9% 0.10 30.6% 11.8% 0.08 

D3 42.9% 33.3% 0.37 41.7% 32.4% 0.42 

D6 66.7% 38.1% 0.01 66.7% 32.4% 0.02 

D9 73.8% 61.9% 0.24 75.0% 58.8% 0.15 

D14 83.3% 73.8% 0.28 86.1% 73.5% 0.19 

Fever D0 42.9% 38.1% 0.66 41.7% 32.4% 0.42 

D3 95.2% 81.0% 0.04 97.2% 79.4% 0.02 

D6 92.9% 95.2% 0.64 94.4% 94.1% 0.95 

D9 97.6% 97.6% 1.00 100.0% 97.1% 0.31 

D14 97.6% 100.0% 0.31 100.0% 100.0% 1.00 

Hospitalization rate N (%) 1 (2.4) 0 - 1(2.8) 0 - 

Serious adverse events ∗ 1 (2.4) 0 - 1(2.8) 0 - 

Death 0 0 - 0 0 - 

∗ The serious adverse event observed was hospitalization due to dyspnea related (with normal respiratory rate and O 2 saturation) 
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orroborating these results in outpatients with early and mild 

OVID-19. 

No major cardiovascular events related to HCQ/AZT use were 

bserved; however, prolongation of the QTc interval was more 

ommon in the treatment group than in the placebo group. It is 

orth mentioning that the patients included in this study were al- 

eady expected to have a low risk for cardiovascular events, con- 

idering their age and lack of comorbidities. Older patients mainly 

ith structural cardiovascular disease might present with higher 

isk, as observed in the Coalition controlled trial study includ- 

ng 667 hospitalised patients with mild-to-moderate COVID-19, in 

hich there was no clinical improvement in patients receiving 

CQ alone or associated with AZT. However, prolongation of QTc 

nterval was more common in patients using HCQ with or without 

ZT [13] . 

An unexpected loss of 12 (14.3%) participants due to discrepan- 

ies between POCT-PCR and RT-PCR tests in the same enrolment 

ample may be attributed to variations in sensitivity, fluctuations 

n samples with very low viral load, amplicon contamination, or 

ther non-identified variables. This POCT-PCR was adopted for the 

creening of study candidates in order to allow for a faster re- 

ruitment, as RT-PCR testing has a much longer turnaround time 

or results (approximately 72 hours). In the study period, this was 

he only compact real-time PCR method available in Brazil. Well- 

nown systems like the GenXpert (Cepheid) or ID-Now (Abbott) 

ecame available weeks after the end of the study. Since the POCT- 

CR is less automated and requires certain manual steps and liq- 

id transfers, it is more susceptible to carry-over, which may have 

ontributed to the discrepancies pointed above, resulting in the ex- 

lusion of 12 participants in the PP analysis. However, these exclu- 

t

6 
ions did not change the overall conclusions since the analysis of 

TT and PP groups essentially showed the same results. 

This study had some limitations. It was performed in a sin- 

le centre and with loss of 14.3% of the participants. Participants 

ere aged 18–65 years, without comorbidities and in early stage 

f the disease, which may have limited the generalisation of the 

ndings; therefore, caution should be taken when extrapolating to 

ther populations. 

HCQ has garnered a large number of supporters during the 

andemic, despite several studies showing its ineffectiveness 

 9 , 10 , 13 , 16 , 17 , 26 , 27 ]. These results could help the scientific com-

unity to further judge the benefits and risks for drugs with po- 

ential viral activity when used in the early stage of COVID-19. 

ther drugs should be evaluated in combination with other strate- 

ies aimed at improving outcomes in these patients. 
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