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On October 15, 2020, interim study results from the World Health Organization’s 

Solidarity Trial were released in pre-print (ISRCTN83971151). The Solidarity Trial 

is a large, international, adaptive, open-label, randomized controlled trial 

launched by the World Health Organization and other partners to evaluate 

several treatments for COVID-19. The interim results report on the findings of 

four separate treatments compared with local standard of care in hospitalized 

patients with COVID-19: remdesivir, lopinavir and ritonavir, interferon beta-1a, 

and hydroxychloroquine. The primary outcome was in-hospital mortality. The 

intention-to-treat analyses included 11,255 patients enrolled from 405 hospitals in 

30 countries, including Canada. No treatment had a statistically significant 

reduction in 28-day in-hospital mortality compared with its control. Caution should 

be exercised in interpreting any interim study results. In addition, pre-print reports 

have not been peer-reviewed. Publication of full study results in a peer-reviewed 

journal are pending.  

CADTH will include the results of the Solidarity Trial in the next update of the 

Health Technology Review on hydroxychloroquine and chloroquine when it is 

reported in a peer-reviewed publication. 

https://www.medrxiv.org/content/10.1101/2020.10.15.20209817v1.full.pdf
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/global-research-on-novel-coronavirus-2019-ncov/solidarity-clinical-trial-for-covid-19-treatments
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/global-research-on-novel-coronavirus-2019-ncov/solidarity-clinical-trial-for-covid-19-treatments
http://www.isrctn.com/ISRCTN83971151
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The following version control table will be updated as changes are made to the report. 

Version Date Summary of revisions 

1.0 August 17, 2020 Information accurate as of July 14, 2020  

Key Findings 

This report reviews the current scientific evidence on the potential benefits and harms of 

chloroquine and hydroxychloroquine for the prevention or treatment of novel coronavirus 

disease 2019 (COVID-19).  

Four key studies were included in this review. The evidence comes from three treatment 

trials (Borba et al.1, Tang et al.2, and Davoodi et al.3) and one prevention trial (Boulware et 

al.4). Apart from the completed Davoodi et al. trial, all trials assessed in this report were 

terminated early due to safety concerns and/or concerns over insufficient statistical power.  

Regarding treatment trials, CloroCovid-19 (Borba et al.1) was a randomized, double-blind, 

controlled trial evaluating two different doses of chloroquine, whereas Tang et al.2 was an 

open-label, randomized controlled trial assessing the combination of hydroxychloroquine 

and standard of care compared to standard of care alone. Davoodi et al. was also an open-

label, randomized controlled trial comparing febuxostat to hydroxychloroquine. The 

prevention trial by Boulware et al. was a randomized, double-blind, placebo-controlled trial, 

where the intervention was hydroxychloroquine. 

CloroCovid-191 was designed to assess the safety and efficacy of two different chloroquine 

doses in patients hospitalized with severe COVID-19. This study was terminated early 

because of concerns raised by an independent data safety and monitoring board 

surrounding the greater incidence of lethality and presence of serious cardiac events in the 

high-dosage group compared to the low-dosage group. Accordingly, the QTc interval 

prolongation and increased lethality associated with higher dosages of chloroquine suggest 

that high dosages of chloroquine should not be recommended for patients with severe 

COVID-19. Due to statistical power concerns from a premature termination of recruitment, 

the study did not demonstrate a statistically significant difference in treatment efficacy 

between the two treatment dosages. Notable limitations of this study pertains to the higher 

prevalence of older patients with more heart disease in the high-dosage group and the lack 

of a standard of care or placebo group. 

The Tang at al.2 study was designed to compare the safety and efficacy of 

hydroxychloroquine plus standard of care to standard of care alone in adults with mild to 

moderate COVID-19. This study was terminated early by an independent data and safety 

monitoring committee due to a decline in eligible new cases of COVID-19 in China. 

Findings from this study suggest that administering hydroxychloroquine did not result in a 

higher probability of negative conversion of infection when compared to standard of care 

alone. Also, adverse events were more prevalent in the hydroxychloroquine group. Findings 

may be attributed to early termination of the study and a smaller sample size than 

anticipated. 

The Davoodi et al.3 study was designed to compare the effectiveness of febuxostat (a drug 

approved in Canada for lowering uric acid in patients with gout) and hydroxychloroquine for 

the management of patients with moderate COVID-19. While there was no difference in the 

effectiveness of febuxostat when compared with hydroxychloroquine in the treatment of 



 
 
 

 
 
CADTH HEALTH TECHNOLOGY REVIEW  Hydroxychloroquine and chloroquine  6 6 6 

patients with COVID-19, this study is unable to demonstrate the absolute effect of either of 

these treatments given that this study lacked a placebo or standard of care comparator.  

Boulware et al.4 was designed to assess whether hydroxychloroquine could prevent 

symptomatic infection after severe acute respiratory syndrome coronavirus 2  

(SARS-CoV-2) exposure. This study was terminated early based on poor conditional power. 

This study demonstrated that the incidence of new illnesses of COVID-19 did not differ 

significantly when comparing participants receiving hydroxychloroquine prophylaxis and 

those receiving placebo. Furthermore, more patients had an adverse event with 

hydroxychloroquine than with placebo. Findings may be attributed to early termination of 

the study and a smaller sample size than anticipated. 

The evidence available at this time regarding the clinical efficacy and safety of chloroquine 

or hydroxychloroquine in COVID-19 is limited both in terms of quantity and quality. The 

clinical studies described in this report are associated with several limitations, including 

small sample sizes and lack of a standard of care or placebo comparator. There is currently 

insufficient evidence regarding the clinical efficacy of chloroquine or hydroxychloroquine for 

the treatment of COVID-19, or in support of hydroxychloroquine being used for the 

prevention of COVID-19.  

The clinical efficacy and safety of chloroquine and hydroxychloroquine may not be fully 

captured within the currently available evidence given the numerous ongoing clinical trials. 

Additional trials are required to determine the potential place in therapy of chloroquine and 

hydroxychloroquine. As such, this report will be updated as new information on chloroquine 

and hydroxychloroquine becomes available. 

  

 



 
 
 

 
 
CADTH HEALTH TECHNOLOGY REVIEW  Hydroxychloroquine and chloroquine  7 7 7 

Introduction 

Chloroquine was first used in clinical practice in 1947 as a preventive treatment for malaria. 

Hydroxychloroquine is a metabolite of chloroquine, and was developed in 1955 in an 

attempt to reduce the toxicity associated with chloroquine. Both drugs have been shown to 

have antiviral properties in vitro against various viruses.5 The alkaline nature of these two 

drugs may contribute to their antiviral effect, as it appears that this property inhibits the pH-

dependant steps of viral replication.6,7 Recent in vitro studies provide some support for the 

antiviral effects of chloroquine and hydroxychloroquine on the coronavirus associated with 

COVID-19.7  

Preliminary results from non-randomized trials evaluating the use of hydroxychloroquine for 

the treatment of COVID-19 showed mixed results.8-10 In addition, several randomized 

controlled trials (RCTs) have been published or are close to completion.  

This report reviews the current scientific evidence on the potential benefits and harms of 

hydroxychloroquine and chloroquine, when used as monotherapy or in combination with 

other medications, for the prevention of COVID-19 in patients at risk or in the treatment of 

patients with COVID-19. It will be updated as new information becomes available. 

Clinical Evidence  

Literature Search Methods 

A limited literature search was conducted by an information specialist on key resources 

including Ovid MEDLINE, Ovid Embase, PubMed, the Cochrane Library, the University of 

York Centre for Reviews and Dissemination (CRD) databases, the websites of Canadian 

and major international health technology agencies, as well as a focused internet search. 

The search strategy comprised both controlled vocabulary, such as the National Library of 

Medicine’s MeSH (Medical Subject Headings), and keywords. The main search concepts 

were chloroquine, hydroxychloroquine, and COVID-19. Search filters were applied to limit 

retrieval to RCTs or controlled clinical trials. Where possible, retrieval was limited to the 

human population. The search was also limited to English-language documents published 

between January 1, 2019 and June 30, 2020. 

Clinical trial registries were searched: the US National Institutes of Health’s 

clinicaltrials.gov, COVID-19 studies from WHO via clinicaltrials.gov, and Health Canada’s 

Clinical Trials Database. 

Database alerts will update the search bi-weekly until the project is discontinued. A bi-

weekly internet search for information on safety, trial registries, and regulatory approvals 

will also be performed. 

Selection Criteria  

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. Studies of interest were selected for review according to the criteria outlined in 

Table 1.  
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Non-randomized studies, single-arm trials, case series, case reports, conference reports, 

editorials, letters to the editor, and press releases were excluded from the evidence review.  

Table 1: Selection Criteria 

Population • Patients with SARS-CoV2 infection (COVID-19) (i.e., treatment trials) 

• Patients at risk for COVID-19 (i.e., pre-/post-exposure prophylaxis or prevention trials) 

Intervention Chloroquine or hydroxychloroquine (used as mono- or combination therapy) 

Comparators • Standard of care 

• Placebo 
• Other pharmacotherapies 

• Chloroquine or hydroxychloroquine 

Outcomes Treatment 

• Clinical efficacy (e.g., time to clinical improvement, time to recovery) 
• Investigation and monitoring (e.g., change in medical imaging, incidence of undetectable viral RNA in 

nasopharyngeal or oropharyngeal swabs) 

Prevention 
• Clinical efficacy (e.g., test conversion, incidence of new COVID-19 symptoms, hospitalization) 

Harms 

• TEAEs 
• SAEs 

• WDAEs 

• Deaths 

Study design Randomized controlled trials published in full (excluding pre-prints) 

COVID-19 = novel coronavirus disease 2019; RNA = ribonucleic acid; SAEs = serious adverse events; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; 

TEAEs = treatment-emergent adverse events; WDAEs = withdrawal due to adverse events. 

Literature Search Results 

The initial literature search identified four RCTs that met the inclusion criteria.  

Study Characteristics 

The characteristics of the studies of interest for this report are summarized in Table 2 and 

Table 3.  
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Table 2: Characteristics of RCTs, Treatment Trials  

 Treatment trials 

CloroCovid-19, 
Borba et al.1 

Tang et al.2 Davoodi et al.3 

D
E

S
IG

N
S

 A
N

D
 P

O
P

U
L
A

T
IO

N
S
 

Trial Registration 
Number 

NCT04323527 Chinese RCT#: 
ChiCTR2000029868 

Iranian Clinical Trials 
ID #: IRCT2019072704434N1 

Status Terminated early Terminated early Completed 

Trial completion 
date 

June 7, 2020 February 29, 2020 April 10, 2020 

Funding The Government of the 
Amazonas State, 
Farmanguinhos (Fiocruz), 
Superintendencia da Zona 
Franca de Manaus, 
Coordination for the 
Improvement of Higher 
Education Personnel, 
Fundacao de Amparo a 
Pesquisa do Estado do 
Amazonas, and federal 
funds facilitated by the 
Brazilian Senate 

The Emergent Projects of 
National Science and 
Technology, National Natural 
Science Foundation of China, 
National Key Research and 
Development Program of China, 
Shanghai Municipal Key Clinical 
Specialty, National Innovative 
Research Team of High-level 
Local Universities in Shanghai, 
Shanghai Key Discipline for 
Respiratory Diseases, National 
Major Scientific and 
Technological Special Project 
for Significant New Drugs 
Development, Key Projects in 
the National Science and 
Technology Pillar Program 
during the Thirteenth Five-year 
Plan Period 

Mazandaran University of 
Medical Science, Sari, Iran 
(ID#7294) 

Study design Parallel, double-blind, phase 
IIb  

Multi-centre, open label Open label 

Locations 1 hospital in Manaus, 
Western 
Brazilian Amazon  

16 government-designated 
COVID-19 treatment centres in 
three provinces in China (Hubei, 
Henan, and Anhui)  

1 fever clinic in Sari (Iran) 

Randomized, N 81 150 60 

Inclusion criteria • ≥18 years old 
• Hospitalized patients 
• Clinical suspicion of 

COVID-19 (i.e., history of 
fever and any respiratory 
symptom, e.g., cough or 
rhinorrhea), with 
respiratory rate higher 
than 24 rpm and/or heart 
rate higher than 125 bpm 
(in the absence of fever) 
and/or peripheral oxygen 
saturation lower than 90% 
in ambient air and/or 
shock (i.e., arterial 
pressure lower than 65 
mm Hg, with the need for 

• ≥18 years old 
• Ongoing SARS-CoV-2 

infection confirmed in upper 
or lower respiratory tract 
specimens with real time  
RT-PCR  

• Consent not to be enrolled in 
other clinical trials during the 
study period 

• Pneumonia on CT scan of the 
chest was not mandatory for 
inclusion 

• Chest CT finding compatible 
with COVID-19 infection, 
together with other symptoms 
of coronavirus infection. 
Bilateral and peripheral 
ground-glass and 
consolidative pulmonary 
opacities were the hallmarks 
of CT findings 

• Any symptoms of respiratory 
tract involvement including 
cough, dyspnea, or 
tachypnea, together with a 
history of contact with a 
known case of COVID-19 

• Creatinine clearance  
> 60 mL/min 
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 Treatment trials 

CloroCovid-19, 
Borba et al.1 

Tang et al.2 Davoodi et al.3 

vasopressor medicines, 
oliguria, or a lower level of 
consciousness) 

Exclusion criteria • <18 years old • < 18 years old 
• Severe conditions including 

malignancies, heart, liver, or 
kidney disease, or poorly 
controlled metabolic diseases 

• Unsuitability for oral 
administration 

• Pregnancy or lactation  
• Allergy to hydroxychloroquine  
• Inability to cooperate with 

investigators due to cognitive 
impairments or poor mental 
status  

• Severe hepatic impairment 
(for example, Child-Pugh 
score C, alanine 
aminotransferase more than 
five-fold the upper limit)  

• Severe renal impairment 
(estimated glomerular 
filtration rate ≤ 30 
mL/min/1.73 m2) or receipt of 
continuous renal replacement 
therapy, hemodialysis, or 
peritoneal dialysis  

• In the original protocol, 
patients with severe  
COVID-19 were excluded. 
Considering that the anti-
inflammatory property of 
hydroxychloroquine might 
favour disease regression, 
patients with severe  
COVID-19 were included 
(change approved by the 
ethics committee on February 
17, 2020) 

• Patients with suspected 
COVID-19 pneumonia who 
had severe underlying 
diseases such as 
cardiovascular, lung, and 
kidney diseases 

• Patients with severe 
pneumonia needing 
hospitalization 

• Patients who were unable to 
take oral medications 

• Concurrent use of 
azathioprine, didanosine, 
mercaptopurine or 
pegloticase (due to drug 
interaction with FBX) 

D
R

U
G

S
 

Intervention(s) High-dosage chloroquine 
diphosphate (600 mg 
chloroquine diphosphate 
twice daily for 10 days) 

Hydroxychloroquine 
administered within 24 hours 
after randomization, with a 
loading dose of 1,200 mg daily 
for three days, followed by a 
maintenance dose of 800 mg 
daily for the remaining days 
(total treatment duration was 
two weeks for patients with mild 
to moderate disease and three 
weeks for those with severe 
disease). The dose of 
hydroxychloroquine was 

FBX 80 mg administered once 
daily for 5 days following 
randomization  
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 Treatment trials 

CloroCovid-19, 
Borba et al.1 

Tang et al.2 Davoodi et al.3 

adjusted when adverse events 
were related to 
hydroxychloroquine, as judged 
by investigators 

Comparator(s) Low-dosage chloroquine 
diphosphate (450 mg twice 
daily on day 1 and once 
daily for 4 days) with 
placebo tablets to 
standardize the frequency 
and duration with the high-
dose chloroquine group 

Standard of care. Minimum 
requirements for the standard of 
care included the provision of 
intravenous fluids, supplemental 
oxygen, regular laboratory 
testing, SARS-CoV-2 testing, 
hemodynamic monitoring, and 
intensive care, as well as the 
ability to deliver concomitant 
medications 

Hydroxychloroquine 200 mg 
administered twice daily for 5 
days following randomization  

D
U

R
A

T
IO

N
 Treatment duration 10 days 14 days for patients with mild to 

moderate disease, and 21 days 
for patients with severe disease 

5 days 

Follow-up 28 days from randomization 28 days from randomization 14 days after the initiation of 
treatment 

O
U

T
C

O
M

E
S
 

Primary end point Lethality by day 28 Negative conversion of SARS-
CoV-2 by 28 days and whether 
patients with severe COVID-19 
had clinical improvement by 28 
daysa 

Frequency of hospitalization 
 
 

Secondary end 
points 

• Lethality on day 13 
(presented by authors as 
primary outcome) 

• Participant clinical status  
• Laboratory examinationsb 
• Electrocardiogram on 

days 13 and 28 
• Daily clinical status during 

hospitalization, duration of 
mechanical ventilation (if 
applicable) and 
supplementary oxygen (if 
applicable)  

• Time (in days) from 
treatment initiation to 
death  

• Safety outcomes including 
the occurrence of adverse 
events during treatment, 
serious adverse events, 
and premature or 
temporary discontinuation 
of treatment were 
evaluated 

• Alleviation of clinical 
symptoms within 28 daysc 

• Probability of negative 
conversion at day 4, 7, 10, 
14, or 21 

• Improvement in CRP, ESR, 
TNF-alpha, IL-6, and absolute 
blood lymphocyte count at 
day 28 

• Improvement in lung lesions 
on chest radiology at day 28 

• All-cause of death at day 28 
• Disease progression in 

patients with mild to moderate 
disease at day 28 

• Additional secondary 
outcomes were to be 
captured for severe patients 
and are listed in the protocol 
(e.g., clinical improvement) 
but not reported given that 
only two patients were 
enrolled with severe disease 

• Safety outcomes included any 
adverse event, serious 
adverse event, and non-
serious adverse event 
 

• Clinical improvements (e.g., 
resolution of fever, cough and 
dyspnea) 

• Improvement of CT findings 
at day 14 after initiation of the 
treatment 

• Laboratory examinations 
(e.g., lymphocytes count, 
CRP values) 

• Safety outcomes were not 
captured 
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 Treatment trials 

CloroCovid-19, 
Borba et al.1 

Tang et al.2 Davoodi et al.3 

N
O

T
E

S
 Publications Borba et al.1 Tang et al.2 Davoodi et al.3 

bpm = beats per minute; COVID-19 = novel coronavirus disease 2019; CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; FBX = febuxostat;  

IL-6 = interleukin-6; m2 = metres squared; min = minute; RCT = randomized controlled trial; rpm = respirations per minute; RT-PCR = reverse transcription-polymerase 

chain reaction; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; TNF= tumour necrosis factor. 

a Negative conversion of SARS-CoV-2 is defined as two consecutive reports of a negative result for SARS-CoV-2 at least 24 hours apart, without a subsequent report of a 

positive result by the end of the study.  

b Hematology and biochemistry was performed through automated machines. Two nasopharyngeal or one oropharyngeal swab sample submitted to viral ribonucleic acid 

extraction using the QIAamp Viral RNA Mini Kit (QIAGEN). Specimens were considered positive if both viral targets showed a cycle threshold of lower than 40.00. 

c The definition of the alleviation of clinical symptoms was the resolving from fever to an axillary temperature of 36.6°C or below, normalization of SpO2, blood oxygen 

saturation (> 94% on room air), and the disappearance of respiratory symptoms including nasal congestion, cough, sore throat, sputum production, and shortness of 

breath. 

Table 3: Characteristics of RCTs, Prevention Trial 

 Prevention Trial 

Boulware et al.4  

D
E

S
IG

N
S

 A
N

D
 P

O
P

U
L
A

T
IO

N
S
 

NCT Number 04308668 

Status Terminated early 

Trial completion date May 6, 2020 

Funding Practice Assessment Unit of the McGill University Health Centre and the McGill 
Interdisciplinary Initiative in Infection and Immunity — Emergency COVID-19 
Research Funding program, Manitoba Medical Service Foundation and Research 
Manitoba, Northern Alberta Clinical Trials + Research Centre — COVID-19 
Clinical Research Grant 

Study design Randomized, double-blind, placebo-controlled trial  

Locations Participants were enrolled through a secure internet-based survey nationwide 
in the US and in Canada in the 
provinces of Quebec, Manitoba, and Alberta. The survey was facilitated by social 
media outreach, as well as traditional media  

Randomized, N 821 

Inclusion criteria • ≥18 years old 
• Household or occupational exposure to a person with confirmed COVID-19 at a 

distance of less than 6 ft for more than 10 minutes while wearing neither a face 
mask nor an eye shield (high-risk exposure) or while wearing a face mask but 
no eye shield (moderate-risk exposure)  
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 Prevention Trial 

Boulware et al.4  

Exclusion criteria • < 18 years old 
• Were hospitalized  
• Persons with symptoms of COVID-19 or with PCR-proven SARS-CoV-2 

infection  
• Persons with a hydroxychloroquine allergy, retinal eye disease, glucose-6-

phosphate dehydrogenase deficiency, chronic kidney disease, porphyria, 
weight less than 40 kg, receiving chemotherapy; or concurrently using 
hydroxychloroquine, azithromycin, or cardiac arrythmia medications 

• Exclusions specific to Canada include pregnancy, breast-feeding, severe 
diarrhea or vomiting, known cirrhosis with encephalopathy or ascites, known 
prolonged cardiac QT interval prolongation, or QT-prolonging medications, and 
weight less than 50 kg 

• On April 20, 2020, the UD FDA required additional exclusions of structural or 
ischemic heart disease, personal or family history of cardiac QT prolongation, 
or QT-prolonging medications, and weight less than 50kg 

• Concomitant medication usagea 

D
R

U
G

S
 

Intervention(s) Hydroxychloroquine sulphate (800 mg once, followed by 600 mg in 6 to 8 hours, 
then 600 mg daily for 4 additional days). If participants had gastrointestinal upset, 
they were advised to divide the daily dose into two or three doses 

Comparator(s) Placebo folate tablets, which were similar in appearance to the 
hydroxychloroquine tablets, were prescribed as an identical regimen for the 
control group  

D
U

R
A

T
IO

N
 

Treatment duration 5 days 

Follow-up 14 days 

O
U

T
C

O
M

E
S
 

Primary end point The incidence of either laboratory- 
confirmed COVID-19 or illness compatible with COVID-19 within 14 daysb 

Secondary end points • Incidence of hospitalization for COVID-19 or death  
• Incidence of PCR-confirmed SARS-CoV-2 infection 
• Incidence of COVID-19 symptomsb 
• Incidence of discontinuation of the trial intervention owing to any cause 
• Severity of symptoms (if any) at days 5 and 14 according to a visual analogue 

scale (scores ranged from 0 [no symptoms] to 10 [severe symptoms])  
• Safety outcomes including adverse events, serious adverse events, and 

withdrawals due to adverse events  

N
O

T
E

S
 Publications Boulware et al.4 

mg = milligrams; PCR = polymerase chain reaction; COVID-19 = novel coronavirus disease 2019; RCT = randomized controlled trial; SARS-CoV-2 = severe acute 

respiratory syndrome coronavirus 2; kg = kilogram 

a Concomitant medication usage included the use of: hydroxychloroquine, chloroquine, amiodarone, digoxin, procainamide, sotalol, azithromycin, clarithromycin, 

erythromycin, ciprofloxacin, levofloxacin, moxifloxacin, ketoconazole, itraconazole, mefloquine, amitriptyline, citalopram, desipramine, escitalopram, imipramine, doxepin, 

fluoxetine, Wellbutrin, venlafaxine, haloperidol, lithium, quetiapine, thioridazine, ziprasidone, methadone, sumatriptan, and zolmitriptan. 

b Covid-19–related symptoms were based on the US Council of State and Territorial Epidemiologists criteria for confirmed cases (positivity for SARS-Cov-2 on PCR 

assay), probable cases (the presence of cough, shortness of breath, or difficulty breathing, or the presence of two or more s ymptoms of fever, chills, rigours, myalgia, 

headache, sore throat, and new olfactory and taste disorders), and possible cases (the presence of one or more compatible symptoms, whic h could include diarrhea). 

 

 



 
 
 

 
 
CADTH HEALTH TECHNOLOGY REVIEW  Hydroxychloroquine and chloroquine  23 23 23 

Study Design Characteristics of Treatment Trials  

CloroCovid-19 

Borba et al. reported the findings of a parallel, double-blind, randomized, phase IIb clinical 

trial with 81 patients hospitalized with SARS-CoV-2. This study was conducted from March 

23 to April 5, 2020 at a tertiary care facility in Manaus, Brazilian Amazon. The objective of 

this study was to evaluate the safety and efficacy of two chloroquine dosages in patients 

with severe COVID-19.1 

Patients were eligible for enrolment in the study if they were 18 years or older, hospitalized 

with a clinical suspicion of COVID-19, and had a respiratory rate and heart rate greater than 

24 breaths per minute and 125 beats per minute, respectively, and peripheral oxygen 

saturation below 90%.  

The intervention and comparator groups were based on different dosages of chloroquine 

tablets. Patients were randomized in a 1:1 ratio to either receive the high-dosage 

chloroquine (CQ) “(600 mg CQ; 4 × 150 mg tablets twice daily for 10 days; total dose 12 g) 

or low-dosage CQ (450 mg CQ; 3 × 150 mg tablets and 1 placebo tablet twice daily on day 

0, 3 × 150 mg tablets plus 1 placebo tablet once a day followed by 4 placebo tablets from 

day 1 to day 4, then 4 placebo tablets twice daily from day 5 to day 9; total dose 2.7 g).”1 

Upon entry into the study, patients in each treatment arm also received two grams of 

ceftriaxone daily for seven days, 500 mg of azithromycin daily for five days, and 150 mg of 

oseltamivir daily for five days in patients with a suspected influenza infection.  

An independent data safety and monitoring board (DSMB) was assembled to review the 

protocol and activities of the study. Originally, the required sample size f or this trial was 220 

patients per treatment arm (440 total); however, the trial was terminated early, as 

recommended by the DSMB, due to safety concerns resulting from an unplanned interim 

analysis on the first 81 patients. Because of a greater incidence in lethality in the high-

dosage chloroquine group compared to the low-dosage chloroquine group, and the 

presence of serious cardiac events, the DSBM made the recommendation that all patients 

be unmasked and revert the high-dosage group to the treatment regime prescribed in the 

low-dosage group.  

The original primary end point was lethality by day 28; however, the authors present 

analyses until day 13 because of the early termination of the study. Lethality on day 13 was 

identified as a secondary outcome in the original methodology, in addition to clinical status, 

laboratory examinations, electrocardiograms, duration of mechanical ventilation, 

supplementary oxygen, and the time from treatment initiation to death. Cl inical parameters 

to assess safety and efficacy were measured daily, and then at days 13 and 28 for 

discharged patients, whereas laboratory outcomes and electrocardiograms were performed 

as needed. The QIAamp Viral RNA Mini Kit was used to diagnose COVID-19 with viral 

ribonucleic extraction from either nasopharyngeal or oropharyngeal swabs. Safety 

outcomes including the occurrence of adverse events during treatment, serious adverse 

events, and premature or temporary discontinuation of treatment were evaluated.1 

Tang et al. 

Tang et al. reported the findings of a multi-centre, open-label, RCT with 150 laboratory-

confirmed COVID-19 patients admitted to one of 16 government-designated COVID-19 

treatment centres in China. This study was conducted from February 11 to February 29, 

2020. The objective of this study was to compare the efficacy and safety of 
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hydroxychloroquine plus standard of care compared with standard of care alone in adults 

with COVID-19.2 

Patients 18 years of age or older with a confirmed ongoing SARS-CoV-2 infection were 

eligible for inclusion in the study. Patients were not permitted to participate if they did not 

meet the age requirement, or if they experienced other severe conditions (e.g., 

malignancies, hepatic impairment). Full details of inclusion and exclusion criteria are 

provided in Table 2. Inclusion criteria were amended on February 17, 2020 to include 

patients with severe COVID-19.  

Hydroxychloroquine was administered to the intervention group within 24 hours of 

randomization at an initial dose of 1,200 mg daily for three days followed by 800 mg daily 

for two weeks for patients with mild to moderate disease and three weeks for patients with 

severe disease. Dosages were adjusted accordingly for patients experiencing adverse 

events. Both the patients receiving the intervention and the comparator received the 

standard of care, and neither patients nor investigators were blinded to the treatment 

assignment. Standard of care was based on clinical practice guidelines for the treatment of 

COVID-19 in China and included regular laboratory, hemodynamic monitoring, and 

concomitant medications.  

The primary outcomes were initially identified to be both the negative conversion of  

SARS-CoV-2 defined by 10 days and the clinical improvement of patients with severe 

COVID-19 by 28 days. However, the negative conversion outcome was modified to be 

extended to 28 days and early termination of the study resulted in the inability to assess  

the clinical improvement outcome. Secondary outcomes included adverse events and the 

probability of negative conversion at day 4, 7, 10, 14, or 21. Respiratory tract specimens 

were obtained from patients on screening and at the follow-up visits on days 4, 7, 10, 14, 

21, and 28. While the exhaustive list of secondary outcomes can be found in Table 3, other 

secondary outcomes explored clinical improvement and disease progression. The criteria to 

assess the alleviation of clinical symptoms included the resolution of a fever below 36.7°C, 

normalization of oxygen saturation (SpO2), and resolution of respiratory symptoms. Safety 

outcomes were also measured.2  

Davoodi et al. 

Davoodi et al. reported the findings of an open-label, RCT with 60 outpatients with  

COVID-19 infections from March 16, 2020 until April 10, 2020 at the Mostafavian Fever 

Clinic in Sari (Iran). The objective of this study was to compare the effectiveness of 

febuxostat and hydroxychloroquine for the management of patients with a COVID-19 

infection.3 

Eligible patients included those with both a CT finding compatible with COVID-19 in addition 

to symptoms of a current COVID-19 infection. Patients were excluded from participation in 

the study if they had a severe underlying condition or disease (e.g., cardiovascular, lung) or 

were on medication regimens that have contraindications with febuxostat. 

Patients were randomized to either receive 80 mg of febuxostat daily for five days in the 

intervention group (n = 30) or 200 mg of hydroxychloroquine twice daily for five days in the 

comparator group (n = 30). Patients in either treatment arm were given 325 mg of 

acetaminophen to control fever, as needed. The primary outcome was the frequency of 

hospitalization, whereas secondary end points included both clinical improvements (e.g., 

temperature, cough) and improvement of CT findings assessed at 14 days post initial 

treatment. Each of the five lobes of the patients lungs were assessed and then given an 
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overall score of 0 to 100. Higher scores implied worse lung involvement. Safety outcomes 

were not collected.3  

Study Design Characteristics of PreventionTrial  

Boulware et al. 

Boulware et al. reported the findings of a randomized, double-blind, placebo-controlled trial 

with 821 patients across the US and parts of Canada testing hydroxychloroquine as post-

exposure prophylaxis. The objective of this study was to assess whether 

hydroxychloroquine could prevent symptomatic infection after SARS-CoV-2 exposure.4  

Eligible participants were enrolled through an internet-based survey nationwide in the US 

and in Canada in the provinces of Quebec, Manitoba, and Alberta, and included adults with 

a household or occupational exposure to someone with confirmed COVID-19. Exposure 

was categorized as either “high-risk exposure” for individuals that had “household or 

occupational exposure to someone with confirmed COVID-19 at a distance of less than six 

feet for more than 10 minutes while wearing neither a face mask nor an eye shield” or 

“moderate-risk exposure” for “wearing a face mask but no eye shield.” Individuals who were 

hospitalized, under the age requirements, tested positive for COVID-19, or exhibited 

symptoms of COVID-19 at enrolment were excluded from the study.  

Within four days after household or occupational exposure to an individual with confirmed 

COVID-19, the investigators randomly assigned participants to receive either placebo or 

hydroxychloroquine. The treatment regimen for the hydroxychloroquine group was 800 mg 

of hydroxychloroquine at entry into the study, followed by 600 mg of hydroxychloroquine six 

to eight hours after the initial dosage, followed by 600 mg daily for an additional four days. 

While initial sample size estimations required 750 people per treatment group, the trial was 

halted at the third interim analysis on May 6, 2020 on the basis of a conditional power less 

than 1%, and was deemed futile to continue.  

The primary outcome was incidence of either laboratory-confirmed COVID-19 or illness 

compatible with COVID-19 within 14 days. Secondary outcomes included the incidence of 

confirmed SARS-CoV-2 infection, the incidence of COVID-19 symptoms, the incidence of 

COVID-19‒related hospitalization, and symptom severity measured at days five and 14. 

Safety outcomes were also reported.4  

Evidence Results for the Treatment Trials  

Patient Disposition 

The patient disposition tables for all trials are provided in Appendix 1. 

CloroCovid-19 

Of the 131 patients that were screened, 50 patients were excluded because of ineligibility 

(48 patients) or refusal to participate (two patients). Reasons for ineligibility were not 

reported. A total of 40 patients and 41 patients were randomized to the low-dose 

chloroquine group and the high-dose chloroquine group, respectively.1  

Tang et al. 

Of the 191 patients that were screened, 41 patients did not meet the eligibility criteria. 

Reasons for ineligibility were not reported. A total of 150 patients were randomized, with 75 

patients in each of the two groups. One patient in the standard of care group received 
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hydroxychloroquine in error, while six patients in the hydroxychloroquine group did not 

receive treatment because of withdrawal of consent (three patients) or refusal of treatment 

(three patients).2  

Davoodi et al. 

The number of patients screened for inclusion in the Davoodi et al. trial were not reported. 

A total of 60 patients were randomized, with 30 patients in each of the two groups. One 

patient withdrew from the febuxostat group for failure to take the laboratory tests and five 

patients withdrew from the hydroxychloroquine group because three patients did not take 

the laboratory tests, one patient changed physicians, and one patient withdrew because of 

other reasons. The population analyzed included 29 patients and 25 patients in the 

febuxostat and hydroxychloroquine groups, respectively.3 

Baseline Characteristics 

CloroCovid-19 

The baseline demographic and clinical characteristics of the patients included in the 

CloroCovid-19 trial are presented in Appendix 2. The mean age in the low-dose group was 

47.4 years (standard deviation [SD] = 13.3), whereas the mean age in the high-dose group 

was 54.7 years (SD = 13.7). Comorbidities included hypertension, diabetes, cardiac 

disease, and asthma among 37%, 18.5%, 0%, and 3.8% of the low-dosage group, 

respectively, whereas these comorbidities were present among 53.6%, 32.1%, 17.9%, and 

10.7% of the high-dosage group, respectively. In addition, all patients received ceftriaxone 

and azithromycin, and 86.6% and 92.5% of patients in the low- and high-dosage groups 

received oseltamivir, respectively.1  

Tang et al. 

The baseline demographic and clinical characteristics of patients included in Tang et al. are 

presented in Appendix 2. The mean age in the hydroxychloroquine group was 48.0 years 

(SD = 14.1), whereas the mean age in the standard of care group was 44.1 years (SD = 

15.0). Of the comorbidities reported, diabetes and hypertension were the most common. 

Specifically, 16% and 12% of the hydroxychloroquine and standard of care groups had 

diabetes, respectively, and 8% and 4% of the hydroxychloroquine and standard of care 

groups had hypertension, respectively. A total of 63% of the hydroxychloroquine group and 

57.3% of the standard of care group were on other drug treatments prior to randomization. 

Regarding disease severity, the proportion of mild, moderate, and severe are relatively 

balanced between the hydroxychloroquine group and the standard of care group with 20%, 

79%, and 1% in the hydroxychloroquine group, respectively, and 9%, 89%, and 1% in the 

standard of care group, respectively.2  

Davoodi et al. 

The baseline demographic and clinical characteristics of patients included in the Davoodi et 

al. study are presented in Appendix 2. The mean age in the febuxostat group was 58 years 

(standard error [SE] = 1.47), whereas the mean age in the hydroxychloroquine group was 

57.3 years (SE = 2.2). Diabetes and lung disease were the only reported comorbidites. 

Specifically, 27.6% and 28% of patients in the febuxostat and hydroxychloroquine groups 

had diabetes, respectively, whereas 0% and 4% of patients in the febuxostat and 

hydroxychloroquine groups had hypertension, respectively.3 
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Efficacy 

CloroCovid-19 

The clinical efficacy results for Borba et al. are reported in Table 4.1  

Lethality by day 13 

• A total of six patients (15.0%) in the low-dose chloroquine group died compared with 16 

patients (39.0%) in the high-dose chloroquine group (odds ratio [OR]: 3.6, 95% 

confidence interval [CI]: 1.2 to 10.6). 

Viral ribonucleic acid 

• Viral ribonucleic was detected in five (83.3%) and 14 (87.5%) deceased patients in the 

low-dose and high-dose chloroquine groups, respectively. 

Table 4: Clinical Outcomes for CloroCovid-19  

 CloroCovid-191 

 CQ low dose 

N = 40 

CQ high dose 

N = 41 

Lethality by Day 13   

Group-specific lethality, n (%) 6 (15.0) 16 (39.0) 

Odds ratio (95% CI) 3.6 (1.2 to 10.6) 

P value 0.03 

Viral RNA   

Detection of viral RNA in deceased patients, n/N (%) 5/6 (83.3) 14/16 (87.5) 

CI = confidence interval; CQ = chloroquine; RNA = ribonucleic acid. 

Tang et al. 

The clinical efficacy results for Tang et al. are reported in Table 5.2 Although clinical 

improvement in patients with severe COVID-19 by day 28 was a planned primary outcome, 

the authors stated that because only two patients with severe COVID-19 were included in 

the study and because the study was stopped early, these results were not reported.2 

Negative conversion of SARS-CoV-2 by day 28 

• There was no difference in the number of patients with negative conversion of SARS-

CoV-2 (percent difference: 4.1, 95% CI: ‒10.3 to 18.5). 

• There was no difference in the time to negative conversion of SARS-CoV-2 (hazard ratio 

0.85, 95% CI: 0.58 to 1.23). 

Alleviation of clinical symptoms by day 28 

• There were no differences in the probability of alleviation of clinical symptoms (‒6.6% 

difference, 95% CI: ‒ 41.3 to 28.0). 

• There were no differences in the time to alleviation of clinical symptoms (1.01 days, 95% 

CI: 0.59 to 1.74). 
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Table 5: Clinical Outcomes for Tang et al. 

 Tang et al.2  

 HCQ + SoC 

N = 75 

SoC 

N = 75 

Negative conversion of SARS-CoV-2a   

Patients with negative conversion by day 28, n (%) 53 (70.7) 56 (74.7) 

Probability of negative conversion by day 28, % (95% CI)b 85.4 
(73.8 to 93.8) 

81.3 
(71.2 to 89.6) 

Difference, % (95% CI) 4.1 (‒ 10.3 to 18.5) 

P valuec 0.34 

Time to negative conversion of SARS-CoV-2   

Median, days (95% CI) 8 (5 to 10) 7 (5 to 8) 

Hazard ratio (95% CI) 0.85 (0.58 to 1.23) 

P valuec 0.34 

Alleviation of clinical symptom by day 28   

Probability of alleviation of clinical symptoms, % (95% CI) 59.9 (45.0 to 75.3) 66.6 (39.5 to 90.9) 

Difference, % (95% CI) ‒ 6.6 (‒ 41.3 to 28.0) 

P valuec 0.97 

Time to alleviation of clinical symptoms   

Median, days (95%) 19 21 

Hazard ratio (95% CI) 1.01 (0.59 to 1.74) 

P valuec 0.97 

CI = confidence interval; HCQ = hydroxychloroquine; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; SoC = standard of care. 

a Defined as two consecutive reports of a negative result for SARS-CoV-2 at least 24 hours apart, without a subsequent report of a positive result by the end of the study. 

b Using the Kaplan‒Meier method. 

c Using the log-rank test. 

Davoodi et al. 

The clinical efficacy results for Davoodi et al. are reported in Table 6.3  

Hospitalization 

• In the febuxostat group, 10.3% (3 of 29) patients were hospitalized due to more severe 

symptoms compared with 12.5% (3 of 25) patients in the hydroxychloroquine group. 

Mortality 

• There were no differences in the frequency of mortality between the two groups (data not 

reported). 

ICU care 

• There were no differences in the frequency of intensive care unit care between the two 

groups (data not reported). 

CT lung involvement at day 14 

• There were no statistically significant differences between the two groups in the mean 

percentage of reduction in lung involvement (7.3% with febuxostat and 8% with 

hydroxychloroquine, P value = not reported).  
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• There were no statistically significant differences between the two groups in the number 

of patients with negative lung involvement (31% with febuxostat and 32% with 

hydroxychloroquine, P value = not reported). 

Clinical status at day 5 

• While the mean respiratory rate was approximately 17 breaths per minute for both 

groups, more patients in the hydroxychloroquine group were reported to have a 

respiratory rate equal or greater than 20 breaths per minute (12.0% versus 6.9% with 

febuxostat) and more patients with hydroxychloroquine had dyspnea (17.4% versus 

10.7% with febuxostat). 

Laboratory findings at day 5 

• The number of patients with lymphopenia included eight (28.6%) patients in the 

febuxostat group and seven (30.4%) patients in the hydroxychloroquine group. 

• The number of patients with an elevated C-reactive protein included 14 (50.0%) patients 

in the febuxostat group and 12 (60.0%) patients in the hydroxychloroquine group. 

Table 6: Clinical Outcomes for Davoodi et al. 

 Davoodi et al.3 

 FBX 

N = 30 

HCQ 

N = 30 

Hospitalization   

Patients hospitalized due to more severe symptoms, n/N (%) 3/29 (10.3) 3/25 (12.5) 

CT lung involvement    

Mean percentage of lung involvement at day 5, (SE) 7.3 (11.7) 8 (11.8) 

Mean percentage reduction in lung involvement (adjusted)a at day 14, (SE) 47.4 (17) 58.3 (13.7) 

P value NS 

Patients with negative CT lung involvement at day 14, n/N (%) 9/29 (31) 8/25 (32) 

P value NS 

Clinical status at day 5   

Respiratory rate, mean number of breaths per minute (SE) 17.3 (0.5) 17.4 (0.5) 

Patients with respiratory rate ≥ 20 breaths per minute, n (%) 2 (6.9) 3 (12.0) 

Laboratory values status at day 5   

Patients with lymphopenia (< 1,500 count/µL), n (%) 8 (28.6) 7 (30.4) 

Patients with elevated CRP, n (%) 14 (50.0) 12 (60.0) 

CRP = C-reactive protein; FBX = febuxostat; HCQ = hydroxychloroquine; NS = not significant; SE = standard error.  

a Adjusted according to formula: [(initial total lung involvement – day 14 total long involvement) / initial total lung involvement] x 100. 
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Harms 

A summary of the harms for the treatment trials are provided in Table 7 and detailed harms 

outcomes for all trials are reported in Appendix 3.  

CloroCovid-19 

The number of patients who experienced an adverse event, a serious adverse event, or an 

adverse event leading to drug discontinuation were not reported in the publication by Borba 

et al.1 

Borba et al. reported laboratory safety data until day 13. More patients in the low-dose 

chloroquine group (22.2%) experienced a decreased in hemoglobin of more than 3 g/dL or 

equal or greater than 30% from baseline compared with the high-dose chloroquine group 

(19.2%). Serum creatinine increases of 30% or more from baseline were reported in 46.7% 

of patients in the low-dose chloroquine group and in 39.1% of patients in the high-dose 

chloroquine group. Creatine phosphokinase and creatine phosphokinase-myocardial band 

were increased in 50.0% and 53.8% of patients in the high-dose chloroquine group, 

respectively. This compared to 31.6% and 23.1% of patients in the low-dose chloroquine 

group, respectively. A corrected QT interval greater than 500 milliseconds was seen in 

11.1% of the patients in the low-dose chloroquine group compared with 18.9% of the 

patients in the high-dose chloroquine group. Two patients (2.7%) in the high-dose 

chloroquine group experienced ventricular tachycardia compared with no patients in the 

low-dose chloroquine group.1 

Tang et al. 

In Tang et al., 30% and 8.8% of patients in the hydroxychloroquine group and the standard 

of care group experienced an adverse event, respectively. Diarrhea (10%) and vomiting 

(2.8%) were the most frequent adverse events in the hydroxychloroquine group; no patients 

in the standard of care group reported diarrhea or vomiting.2  

Disease progression and upper respiratory tract infection were considered serious adverse 

events, which were reported in one patient each in the hydroxychloroquine group. No 

patients experienced a serious adverse event in the standard of care group. Adverse 

events leading to drug discontinuation were not reported.2  

Davoodi et al. 

The number of patients who experienced an adverse event, a serious adverse event, or an 

adverse event leading to drug discontinuation were not reported in Davoodi et al.3 
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Table 7: Summary of Harms — Treatment Trials 

 CloroCovid-19 

Borba et al.1 

Tang et al.2 Davoodi et al.3 

CQ low 

dose 

N = 40 

CQ high 

dose 

N = 41 

HCQ + SoC  

N = 70 

SoC  

N = 80 

FBX 

N = 30 

HCQ 

N = 30 

Adverse events, n (%) NR NR 19 (27.1) 7 (8.8) NR NR 

Serious adverse events, n (%) NR NR 2 (2.8) 0 NR NR 

Withdrawals due to adverse events, n (%) NR NR NR NR NR NR 

CQ = chloroquine; FBX = febuxostat; HCQ = hydroxychloroquine; NR = not reported; SoC = standard of care. 

Evidence Results for the Prevention Trials  

Patient Disposition 

The patient disposition table for the prevention trial is provided in Appendix 1.  

Boulware et al. 

Of 6,926 patients screened, 4,687 patients were asymptomatic and eligible for inclusion in 

the trial. After further exclusion of those who did not meet the inclusion criteria , 921 patients 

were randomized into the trial. A breakdown of which inclusion and exclusion criteria were 

violated was not provided. By day 1 of the trial, an additional 100 patients no longer met the 

inclusion criteria, as they had developed symptoms of COVID-19. This meant that 414 

patients were assigned to the hydroxychloroquine group and 407 patients were assigned to 

the placebo group for a total of 821 patients. Four patients in each treatment group 

withdrew from the trial and 46 patients in the hydroxychloroquine groups and 42 patients in 

the placebo group were lost to follow-up.4 

Baseline Characteristics 

Boulware et al. 

The baseline demographic and clinical characteristics of patients included in the Boulware 

et al. study are presented in Appendix 2. The median age in the hydroxychloroquine group 

was 41 years (interquartile range [IQR] = 33 to 51), whereas the median age in the placebo 

group was 40 years (IQR = 32 to 50). Of the comorbidity data collected, hypertension was 

most common (12.3% in the hydroxychloroquine group and 11.8% in the placebo group), 

followed by asthma (7.5% in the hydroxychloroquine group and 7.6% in the placebo group) 

and diabetes (2.9% in the hydroxychloroquine group and 3.9% in the placebo group). The 

majority of patients included in the study were health care workers (66.4% in the 

hydroxychloroquine group and 66.3% in the placebo group). 

Efficacy 

Boulware et al. 

The clinical efficacy results for Boulware et al. are reported in Table 8.4 
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Incidence of laboratory-confirmed COVID-19 or illness compatible with COVID-19 at 
day 14 

• There was no difference in the number of patients with confirmed or probable COVID-19 

between the two groups (11.8% in the hydroxychloroquine group versus 14.3% in the 

placebo group, absolute difference ‒2.4%, 95% CI: ‒7.0 to 2.2). 

Symptoms 

• There was no difference in the median symptom severity score between the two groups 

(P value = 0.34). 

Hospitalization 

• One patient in each group required hospitalization. 

Mortality 

• There were no deaths reported in either group. 

Table 8: Clinical Outcomes for Boulware et al.  

 Boulware et al.4 

HCQ 

N = 414 

PBO 

N = 407 

New diagnosis at day 14   

Patients with confirmed or probable COVID-19, n (%) 49 (11.8) 58 (14.3) 

Absolute difference, % (95%) ‒ 2.4 (‒ 7.0 to 2.2) 

P value 0.35 

Patients with laboratory-confirmed diagnosis, n (%) 11 (2.7) 9 (2.2) 

P value 0.82 

Patients with symptoms compatible with COVID-19, n (%) 48 (11.6) 55 (13.5) 

P value 0.46 

Symptoms   

Symptom severity score,a median (IQR) 2.8 (1.6 to 5.0) 2.7 (1.4 to 4.8) 

P value 0.34 

Any hospitalization   

Patients requiring hospitalization, n (%) 1 (0.2) 1 (0.2) 

P value 0.99 

Mortality   

Deaths, n (%) 0 0 

HCQ = hydroxychloroquine; IQR = interquartile range; PBO = placebo. 

a Scale of 0 to 10, with higher scores indicating greater severity.  

Harms 

A summary of harms is provided in Table 9 and detailed harms outcomes for the prevention 

trial are reported in Appendix 3. 

Boulware et al. 

A total of 40.1% and 16.8% of patients in the hydroxychloroquine group and in the placebo 

group, respectively, experienced an adverse event. The most frequently reported adverse 
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events in the hydroxychloroquine group were diarrhea, abdominal discomfort, or vomiting 

(23.2%), nausea or upset stomach (22.9%); neurologic reaction, such as irritability, 

dizziness, or vertigo (5.4%); and headache (3.7%). The placebo group reported nausea or 

upset stomach (7.7%); diarrhea, abdominal discomfort, or vomiting (4.3%); neurologic 

reaction (3.7%); and headache (2.3%).4 

No patients were reported to have experienced a serious adverse event. Adverse events 

leading to drug discontinuation were reported in 4.1% of the patients in the 

hydroxychloroquine group compared with 2.0% of patients in the placebo group.4  

Table 9: Summary of Harms — Prevention Trial 

 Boulware et al.4 

HCQ  

N = 414 

PBO 

N = 407 

Adverse events, n/N (%) 140/349 (40.1) 59/351 (16.8) 

Serious adverse events, n/N (%) 0 0 

Patients not taking all the assigned intervention due to adverse events, n (%) 17 (4.1) 8 (2.0) 

HCQ = hydroxychloroquine; PBO = placebo 

Critical Appraisal of the Treatment Trials  

CloroCovid-191 

Internal Validity 

With the CloroCovid-19 trial being double-blinded, allocation was concealed from both the 

patients and the researchers. Despite interventions being based on different regimens 

using chloroquine base 150 mg tablets, both the chloroquine and placebo tablets were 

produced by the Farmanguinhos pharmaceutical laboratory to standardize treatment and 

the masking of the research team and participants.  

Randomization was conducted by means of an electronically generated randomization list, 

with 110 blocks and four patients per block developed by a statistician independent to the 

study. This list was only accessible to an unblinded pharmacist, and in the case of serious 

adverse events, unblinding was available to DSMB members. Despite best intentions for 

randomization to yield similar populations in each treatment group, the low sample size 

resulting from early termination of the study may have caused the imbalance of covariates 

among treatment groups. Most notably, the high-dosage group included patients with a 

higher mean age (54.7 years in the high-dosage group compared to 47.4 years in the low-

dosage group), more heart disease (17.9% in the high-dosage group compared to 0% in 

the low-dosage group), hypertension, diabetes, and asthma compared to the low-dosage 

group. Given the imbalances in comorbidities that could influence cardiac adverse events, it 

is difficult to distinguish whether the toxic effects noted in the study are primarily attributed 

to chloroquine.  

Some of the patient characteristics were missing at baseline due to patient being 

unconscious, which did not allow for complete data collection. There is no indication as to 

whether the patients for whom baseline characteristics were not collected are expected to 

also be representative of the broader population of patients in each treatment group. In the 
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absence of this information, it is challenging to assess the overall proportion of 

comorbidities in each treatment group.  

External Validity 

A total of 131 patients were screened for eligibility for the trial and 48 people did not meet 

the study inclusion criteria. The reasons for exclusion of these patients at the time of 

recruitment was not reported. This information would have been useful fo r assessing the 

generalizability of the study population. 

All patients enrolled in the study were considered to have severe COVID-19. This included 

patients with “clinical suspicion of COVID-19 (ie, history of fever and any respiratory 

symptom, e.g., cough or rhinorrhea)…with respiratory rate higher than 24 rpm and/or heart 

rate higher than 125 bpm (in the absence of fever) and/or peripheral oxygen saturation 

lower than 90% in ambient air and/or shock (ie, arterial pressure lower than 65 mm Hg, with 

the need for vasopressor medicines, oliguria, or a lower level of consciousness).”1 

By comparison, guidelines by the NIH define severe disease, as follows: “Severe illness: 

individuals who have respiratory frequency greater than 30 breaths per minute, SaO2 ≤ 

93% on room air at sea level, ratio of arterial pressure of oxygen to fraction of inspired 

oxygen (PaO2/FiO2) less than 300, or lung infiltrates greater than 50%.”11 Given that the 

criteria the investigators use to identify severe COVID-19 cases is less restrictive for the 

respiratory rate than the NIH guidelines, is more restrictive for peripheral oxygen saturation, 

and included additional criteria (e.g., shock, the need for vasopressor medicines, oliguria, or 

a lower level of consciousness), the generalizability to other studies using the NIH 

guidelines should be interpreted with caution.  

Given that laboratory confirmation of COVID-19 may have delayed randomization, patients 

were enrolled in the study prior to virologic confirmation of COVID-19. In sum, 31 of the 40 

patients in the low-dosage group had virologic conf irmation of COVID-19 by means of 

reverse transcription-polymerase chain reaction (RT-PCR) testing, whereas nine were 

diagnosed on the premise of clinical-epidemiological suspicion in the absence of virologic 

confirmation. In comparison, 31 of the 41 patients in the high-dosage group had virologic 

confirmation of COVID-19 by RT-PCR testing, whereas 10 were diagnosed on the premise 

of clinical-epidemiological suspicion in the absence of virologic confirmation. 

The following comorbidities were reported: hypertension (45.5%), diabetes (25.5%), and 

alcohol use disorder (27.5%), which are known risk factors for more severe COVID-19.  

This trial was conducted in a single country. Therefore, it is unclear whether results would 

be generalizable to patients in Canada who are hospitalized with COVID-19. 

The original fact sheet for health care providers on the emergency use authorization (EUA) 

of chloroquine sulphate supplied from the strategic national stockpile for the treatment of 

COVID-19 in certain hospitalized patients identified that the optimal dosing and duration of 

treatment for COVID-19 is unknown; however, the suggested dose to treat adults and 

adolescents who weigh over 50 kg or more and are hospitalized with COVID-19 is one 

gram of chloroquine sulphate on day 1, followed by 500 mg daily for four to seven days of 

total treatment based on clinical evaluation.12 This fact sheet has since been revoked as of 

June 15, 2020. This was based on the FDA’s continued review that hydroxychloroquine 

sulphate and chloroquine sulphate no longer met the statutory criteria for the EAU. Despite 

the FDA chloroquine fact sheet being revoked after the date of publication of the 

CloroCovid-19 trial (April 24, 2020), the treatment regimen in CloroCovid-19 was between 
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2.7 grams total dose for the low-dosage group and 12 grams total dose for the high-dosage 

group. Given that the FDA recommendations for total dosage would have ranged from 2.5 

grams to 4.0 grams depending on the duration of treatment, the dose in the CloroCovid-19 

trial ranges from one to two grams below FDA recommendations in the low-dosage group 

to three to four times more than the recommended dose in the high-dosage group.  

Tang et al.2 

Internal Validity 

The randomization method used for this study was a stratified sampling according to 

disease severity, followed by random assignment in each stratum to ensure a balanced 

disease severity in each treatment group. A computer was used to generate equal numbers 

of cards, with each group assignment number administered to patients sequentially as they 

were enrolled in the study. In contrast to the CloroCovid-19 trial, patients, investigators, and 

statisticians were not masked or blinded to the treatment assignment, as this was an open-

label study where information was not withheld from the trial patients. This has the 

possibility to introduce bias, particularly with subjective outcomes.  

While participation in the study was restricted to patients with mild and moderate illness 

confirmed by respiratory tract specimens with RT-PCR, the authors expanded the inclusion 

criteria to also include patients with severe COVID-19 (approved by ethics committee on 

February 17, 2020). However, the authors noted that only two patients with severe  

COVID-19 were enrolled in the study. 

Despite the study being terminated early by an independent data and safety monitoring 

committee due to a rapid decline in eligible new cases of COVID-19 in China, 

randomization appears to have balanced baseline characteristics and comorbidities among 

the treatment groups. Initial intentions were to have 180 patients per group (360 total) 

provide a power of 80% and detect a hazard ratio of 0.7. However, with the reduced 

statistical power resulting from an undersized sample size, the investigators could not 

analyze patients with severe illness, and therefore could not evaluate the planned primary 

outcome of symptom alleviation in patients with severe COVID-19. 

Upon randomization, 60% of patients received concomitant drug treatment, with the most 

common being antiviral drugs (52%). 

Despite the lack of control for type I error in the original protocol, both type I and type II 

error were considered when the sample size was recalculated in the updated protocol. 

Specifically, the O’Brien-Fleming cumulative alpha and Lan-DeMets algorithm were used to 

control for type I error. Also related to the statistical analysis, it is important to note that the 

Kaplan‒Meier curves crossed over time, which suggests that the proportional hazards 

assumption was violated for the time-to-event analyses.  

External Validity 

A total of 191 patients were assessed for study eligibility, with 41 patients not meeting 

eligibility criteria and therefore not enrolled in the study. It is unclear what eligibility criteria 

were not met.  

The definition of COVID-19 disease severity used in this study was based on the fifth 

version of the Chinese guideline for the management of COVID-19. The authors note that 

“mild disease includes patients with mild symptoms but no manifestation of pneumonia on 

imaging. Moderate disease includes patients with fever, cough, sputum production, and 
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other respiratory tract or non-specific symptoms along with manifestation of pneumonia on 

imaging but no signs of severe pneumonia defined as the presence of SaO2/SpO2 below 

94% on room air or a PaO2 to FiO2 ratio of 300 or lower.” 

In comparison, the guidelines by the NIH for mild illness is defined as “individuals who have 

any of the various signs and symptoms of COVID 19 (e.g., fever, cough, sore throat, 

malaise, headache, muscle pain) without shortness of breath, dyspnea, or abnormal chest 

imaging,” and moderate illness is defined as “individuals who have evidence of lower 

respiratory disease by clinical assessment or imaging and a saturation of oxygen (SpO2) 

≥94% on room air at sea level.”11 While the guidelines by the NIH do not exactly match 

those of the fifth version of the Chinese guideline for the management of COVID-19, there 

is similarity between both guidelines for the definition of mild and moderate illness/disease. 

Therefore, there is reason to believe that the classifications may be generalizable; however, 

caution is advised given that the definitions are not identical.  

This trial was conducted in 16 COVID-19 treatment centres spanning three provinces in 

China. While the increased recruitment sites may increase the generalizability to a Chinese 

population, it is unclear whether results would be generalizable to a more diverse 

demographic population, including patients with COVID-19 in Canada. 

The dosage of hydroxychloroquine administered to patients in the treatment group was 

1,200 mg daily for three days within 24 hours of randomization, followed by 800 mg daily for 

a total treatment duration of two weeks for patients with mild to moderate illness, and three 

weeks for those with severe illness. The total treatment dose was therefore 12.4 g rams for 

mild to moderate illness and 18 grams for severe illness. As previously discussed, the 

original fact sheet for health care providers on the EUA of hydroxychloroquine sulphate 

supplied from the strategic national stockpile for the treatment of COVID-19 in certain 

hospitalized patients identified that the optimal dosing and duration of treatment for COVID-

19 is unknown; however, the suggested dose to treat adults and adolescents who weigh 

over 50 kg or more and are hospitalized with COVID-19 is 800 mg of chloroquine sulphate 

on day 1, followed by 400 mg daily for four to seven days of total treatment based on 

clinical evaluation.13 This would yield a total treatment dose of 2.0 grams to 3.2 grams, 

depending on treatment duration. Similar to the FDA fact sheet on chloroquine, this fact 

sheet has since been revoked, on June 15, 2020. That was based on the FDA’s continued 

review that hydroxychloroquine sulphate and chloroquine sulphate no longer met the 

statutory criteria for the EAU. Despite the FDA chloroquine fact sheet being revoked after 

the date of publication of the Tang et al. trial (May 6, 2020), the total dosage in this trial 

ranges from four to nine times greater than the recommended dose in the mild to moderate 

illness group, to four to six times greater in the severe illness group.  

Davoodi et al.3 

Internal Validity 

With this study referred to by the authors as an open-label clinical trial, there is the 

assumption that both the researchers and patients were aware of what treatment was being 

administered. However, the authors identified that “both patients and physicians did not 

know the contents of the tables” [tablets], and that there was blinded outcome assessment. 

Because of the discrepancies in reference to the blinding of the trial, caution is advised 

when interpreting findings as either a blinded or open-label trial, as there are contradictions 

in the body of the article.  
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Randomization was conducted using a balance block method to achieve 30 patients in 

each treatment group. Sample size calculations to arrive at the 30 patients in each group 

were based on an effect size of 0.3, 80% power, and alpha of 0.05. A total of six patients 

(one patient in febuxostat and five patients in the hydroxychloroquine group) withdrew from 

the study. Therefore, further sample size restraints on a study that already has a low 

sample size may have influenced the power to detect a statistically significant difference 

between the two groups and therefore findings should be interpreted with caution. Despite 

the low sample size, patients in each treatment group were relatively balanced in terms of 

demographics and comorbidities. The only notable difference between the treatment groups 

was the higher prevalence of fever (temperature greater than 37.8oC) in the 

hydroxychloroquine group (80.0%) compared to the febuxostat group (55.2%).  

In addition to the medications under study, patients enrolled in the study were prescribed 

325 mg of acetaminophen, as needed, to control fever. It is unknown whether this dosage 

of acetaminophen was equal between the febuxostat and hydroxychloroquine groups, 

which may have influenced the likelihood of fever. To mitigate potential drug interactions, 

patients were excluded from entry into the study if there was the presence of a concurrent 

use of azathioprine, didanosine, mercaptopurine or pegloticase. The authors make no 

mention as to whether patients had concomitant use of other common medications 

including ceftriaxone, azithromycin, and oseltamivir, which may have influenced the 

outcomes of the study.  

While the authors concluded that the effects of febuxostat did not differ from 

hydroxychloroquine regarding the need for hospitalization and improvement in clinical 

symptoms, there is no mention as to whether there was control for type I error rate. 

However, statistical differences were not found between groups for any of the outcomes 

that were evaluated; therefore, type I error is not an issue given the findings of this study. 

External Validity 

The study authors did not report the number of people screened for inclusion in the study; 

therefore, the generalizability of the overall COVID-19 population relative to the population 

included in the study cannot be assessed. 

Patients with a moderate illness enrolled in the study were required to have a chest CT 

finding compatible with a COVID-19 infection, and other associated symptoms of an active 

infection (e.g., cough, dyspnea). Patients also were required to have contact with a known 

case of COVID-19 and creatinine clearance above 60 mL/min. The authors made the 

decision to base the diagnosis on a combination of clinical symptoms, laboratory findings, 

and history of exposure in order to avoid the additional time that would be required  for the 

RT-PCR test. In comparison to the guidelines by the NIH for moderate illness, which is 

depicted previously, there are incongruencies between the two definitions.11 While there is 

similarity in how the authors and the NIH refer to respiratory impairment, with the authors 

requiring a chest CT finding and the NIH guideline requiring evidence of lower respiratory 

disease by clinical assessment or imaging, the difference between the two definitions of 

moderate illness surrounds the saturation of oxygen. The authors make no reference to 

saturation of oxygen and instead have a condition of creatinine clearance. Therefore, the 

generalizability of the moderate illness patients to other studies making use of the NIH 

guidelines is uncertain. Furthermore, the authors conclude the beneficial effect of the 

administration of febuxostat in patients with suspected mild to moderate COVID-19 is 

problematic for two reasons. First, in the absence of enrolment of patients with mild COVID-

19, it is uncertain as to whether findings from a moderate illness population can be 
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generalized to a mild illness population. Second, in the absence of a standard of care of 

placebo comparator group, there is insufficient grounds for a conclusion that febuxostat is 

beneficial.  

Patients in the treatment group were administered a total daily dosage of 400 mg of 

hydroxychloroquine for five days, whereas patients in the treatment group were 

administered 80 mg of febuxostat daily, also for five days. In comparison to the total dosage 

outlined in the revoked fact sheet for health care providers on the EUA of 

hydroxychloroquine sulphate supplied from the strategic national stockpile for the treatment 

of COVID-19 in certain hospitalized patients, the total dosage of 2 grams of 

hydroxychloroquine is within the range of the 2.0 grams to 3.2 grams, depending on 

treatment duration recommended in the guideline.13 

This trial was conducted at a single fever clinic in Iran. It is unclear whether results would 

be generalizable to patients in Canada diagnosed with COVID-19. 

Critical Appraisal of the Prevention Trial  

Boulware et al.4 

Internal Validity 

With the trial being randomized, double-blind, and placebo-controlled, allocation was 

concealed from both the participants and the researchers. Regarding randomization, 

statisticians for the trial generated a permutated-block randomization sequence using 

variably sized blocks and stratification according to country. A research pharm acist 

sequentially assigned patients, and neither investigators nor participants were aware of the 

assignments.  

While a sample size of 750 participants per group was initially calculated and based on the 

premise of a 50% relative effect size, 90% power, and alpha of 0.05, the conditional power 

analysis conducted at the third interim analysis (May 6, 2020) deemed the study futile to 

continue on the basis of conditional power less than 1%. The recruitment for the study was 

subsequently terminated. Despite the reduction in sample size, the randomization resulted 

in baseline characteristics and comorbidities that were similar between the treatment 

groups.  

To assess the success of the blinding, the authors surveyed the participants in both groups 

at day 14 to identify whether they believed they were receiving the placebo or the 

treatment. Of the participants in the hydroxychloroquine group, 45.5% correctly identified 

they received hydroxychloroquine, and 35.7% of the participants in the control group 

correctly identified they received the placebo. The investigators indicated that if a 

participant experienced side effects, they were more likely to guess correctly that they were 

receiving hydroxychloroquine. This may have impacted the reporting of symptoms.  

All analyses were conducted according to “the intention-to-treat principle, with two-sided 

type I error with an alpha of 0.05.”  

External Validity 

A total of 3,528 patients out of 6,924 patients assessed for eligibility were excluded from the 

trial because they did not meet eligibility criteria. The study authors did not report which 

eligibility criteria were not met. Therefore, the generalizability of the inclusion and exclusion 
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criteria relative to the overall population of patients exposed to COVID-19 cannot be 

assessed. 

Patients in the treatment group were administered a total daily dosage of 800 mg of 

hydroxychloroquine once, followed by 600 mg six to eight hours later, then 600 mg daily for 

four additional days, for a total dosage of 3.8 grams. Placebo folate tablets that were similar 

to the hydroxychloroquine tablets were prescribed to the control group at the same 

regimen. As previously mentioned, in comparison to the total dosage outlined in the 

revoked fact sheet for health care providers on the EUA of hydroxychloroquine sulphate 

supplied from the strategic national stockpile for the treatment of COVID-19 in certain 

hospitalized patients, the total dosage of 3.8 grams of hydroxychloroquine is above the 

acceptable range of 2.0 grams to 3.2 grams, depending on the treatment duration 

recommended in the guideline.13 

With this trial being conducted across the US and in parts of Canada, the challenges 

associated with generalizing findings to a North American population are minimal. 

Generalizability could have been further increased had the authors conducted weighted 

sampling across the US and Canada. Aside from the geographic generalizability of findings, 

the online-based recruitment resulted in a generally younger and healthier population than 

would normally be at risk for severe COVID-19. In addition, the majority of patients enrolled 

in the study were health care workers. Therefore, the findings from the study may not be 

equally generalizable to older populations.  

Ongoing Trials 

As of July 17, 2020, there were a total of 82 ongoing clinical trials that had reached at least 

their phase II/III clinical development stage (Appendix 4). Among these, there are 59 

ongoing COVID-19 treatment clinical studies including 18 phase II/III, 26 phase III, and 15 

phase IV trials (Table 21). There are also 23 COVID-19‒prevention clinical studies. Among 

these, there are 11 phase III and one phase IV pre-exposure trials, as well as two phase 

II/III and nine phase III post-exposure trials (Table 22). In addition, two phase III clinical 

trials have been completed but not yet published (Table 23). The sample sizes of included 

trials ranges from 30 patients to 15,000 patients. Based on dates included in the tables, 34 

trials have estimated primary completion dates by July 2020. Three trials with Canadian 

study sites are identified. 
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Discussion 

Summary of Available Evidence 

Four RCTs have been published as of July 15, 2020. There are close to 100 ongoing trials 

(Appendix 4), which highlights the interest in assessing chloroquine and 

hydroxychloroquine to prevent or treat SARS-CoV-2 infection.  

Treatment 

Three trials evaluated chloroquine or hydroxychloroquine as treatments for COVID-19.  

Borba et al. (CloroCovid-19) was a phase IIb, single-centre, double-blind RCT of 81 

patients with severe COVID-19 conducted in Brazil.1 Patients were randomized to low-dose 

chloroquine (40 patients) or high-dose chloroquine (41 patients). Originally, the trial planned 

to enrol 440 patients; however, the trial was terminated early by the DSMB when a 

preliminary analysis showed a high number of deaths in the high-dose chloroquine group. 

The original primary outcome was lethality by day 28; however, the study reported lethality 

by day 13. The mean age of the patients was 47.4 years and 54.7 years for the low-dose 

and high-dose chloroquine groups, respectively. All patients received concomitant therapy 

of ceftriaxone and azithromycin. Oseltamivir was also administered if influenza was 

suspected.1 

Tang et al. was a phase IV, multi-centre, open-label RCT conducted in China that included 

150 patients with mild to moderate COVID-19.2 The original sample size of 200 was not 

reached because of the lack of eligible patients to enrol. A total of 75 patients were 

randomized to hydroxychloroquine and standard of care, and 75 patients were randomized 

to standard of care alone. Standard of care was not defined. The primary outcome was a 

negative conversion of SARS-CoV-2 infection by day 28 and whether patients with severe 

COVID-19 had clinical improvement by 28 days; however, there were only two patients with 

severe COVID-19 that were enrolled in the study. Therefore the latter primary outcome was 

not evaluated. The mean age of the hydroxychloroquine and standard of care group was 

48.0 years, and 44.1 years for the standard of care group. Most patients (84%) had 

moderate disease and 30% of patients had a coexisting condition. During the trial, more 

than 60% of patients received an antiviral treatment after randomization, with the most 

common being arbidol.2 

Davoodi et al. conducted a phase III, single-centre (in Iran), open-label RCT of 60 

outpatients with moderate respiratory illness due to COVID-19.3 Patients were allocated 

febuxostat (30 patients) or hydroxychloroquine (30 patients) for five days. The primary end 

point was the frequency of hospitalization. Patients in the febuxostat group had a mean age 

of 58.0 years and those in the hydroxychloroquine group had a mean age of 57.7 years. 

Approximately 28% of patients had diabetes.3 

Prevention 

One trial assessed hydroxychloroquine as a prophylactic treatment post COVID-19 

exposure. 
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Boulware et al. was a phase III, double-blind, placebo-controlled RCT conducted in the US 

and in Canada.4 Adults with moderate- or high-risk exposure to COVID-19 received 

hydroxychloroquine (n = 414) or placebo (n = 407) within four days of exposure. The initial 

sample size was 1,500 participants, with pre-planned interim analyses. At the third interim 

analysis, the trial was stopped for futility. The primary outcome was the incidence of 

laboratory-confirmed COVID-19 or illness compatible with COVID-19 within 14 days. The 

median age of patients in the hydroxychloroquine group was 41.0 years, and 40.0 years in 

the placebo group. A total of 66% of participants were health care workers and 87% of 

participants were in a high-risk exposure group. More than 70% of participants did not have 

a coexisting condition.4  

Interpretation of Results 

Treatment 

Efficacy 

In Borba et al. (CloroCovid-19), statistically significantly more patients in the high-dose 

chloroquine group (39%) died compared with the low-dose chloroquine group (15%, OR: 

3.6; 95% CI: 1.2 to 10.6, P = 0.03).1 One limitation of the trial is the lack of a placebo or 

standard of care group.1  

In Tang et al., no statistically significant differences were observed between 

hydroxychloroquine plus standard of care and standard of care alone for several clinical 

outcomes in patients with mild or moderate disease, including negative conversion by day 

28 and median time to alleviation of clinical symptoms of COVID-19.2 This may be 

attributed to the early termination of the study and a smaller sample size than anticipated. 

There was also a delay between symptom onset and the administration of treatment 

(median 16 days).2  

Davoodi et al. reported no statistically significant differences between hydroxychloroquine 

and febuxostat for the outcomes of mortality, intensive care unit care, the reduction in lung 

involvement, and the number of patients with a negative lung CT at day 14.3 The trial was 

not blinded and lacked a placebo or standard of care group.3  

Harms 

Overall adverse events, serious adverse events, and withdrawals due to adverse events 

were not reported in CloroCovid-19 and in Davoodi et al.1,3 Borba et al. reported a higher 

incidence of cardiac adverse events with high-dose chloroquine compared with low-dose 

chloroquine.1  

In Tang et al., there were more patients with an adverse event in the hydroxychloroquine 

(plus standard of care) group compared with standard of care (27.1% versus 8.8%, 

respectively).2 The most frequently reported adverse events with hydroxychloroquine were 

gastrointestinal adverse events (diarrhea or vomiting). Two patients reported a serious 

adverse event with hydroxychloroquine (disease progression and upper respiratory tract 

infection).2  
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Prevention 

Efficacy 

Hydroxychloroquine was not effective at preventing COVID-19 after disease exposure 

compared with placebo in Boulware et al.4 There were no statistically significant differences 

in patients with confirmed or probable COVID-19 at day 14 or in symptom severity score. 

As laboratory testing to confirm infection was not available to most participants, a 

symptomatic case definition was used to identify cases of probable COVID-19. This could 

have led to participants with non-SARS-CoV-2 viral infection to be labelled as having 

COVID-19.4  

Harms 

In Boulware et al., more patients had an adverse event with hydroxychloroquine than with 

placebo (40.1% versus 16.8%, respectively).4 While there were no serious adverse events 

reported in either group, 4.1% of patients in the hydroxychloroquine group reported not 

taking all their assigned medication due to an adverse event compared with 2.0% patients 

in the placebo group. The most commonly reported adverse events in the 

hydroxychloroquine group were nausea or upset stomach; diarrhea, abdomina l discomfort, 

or vomiting; irritability, dizziness, or vertigo; and headache.4 

Conclusions 

The included RCTs differed in important aspects of their design, including trial location, 

countries, single-centre versus multi-centre, inclusion criteria, populations, doses and 

duration of treatment, comparators, and primary outcomes — which precludes the direct 

comparison of results across studies. Various limitations of the trials were noted, which 

affects their internal validity. The trials included patients who were younger than 60-years-

old, with few comorbidities. Hence, limited conclusions can be made regarding the efficacy 

or safety of chloroquine or hydroxychloroquine to those 60 years of age and older. The 

current evidence does not support the use of high-dose chloroquine because of concerns of 

cardiac toxicity and increased lethality relative to low-dose chloroquine. The lack of a 

placebo group as a comparator to low-dose chloroquine limits the conclusions that can be 

drawn regarding the efficacy and safety of low-dose chloroquine in patients with severe 

COVID-19. The results of the included studies also do not support the use of 

hydroxychloroquine for treating patients with mild, moderate, or severe disease, nor does 

hydroxychloroquine appear to prevent COVID-19 post-exposure.  
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Appendix 1: Patient Disposition  

Table 10: Patient Disposition for Borba et al (CloroCovid-19)1  

 Chloroquine low-dose Chloroquine high-dose 

Screened, N 131 

Excluded, N 50 

Did not meet inclusion criteria 48 

Declined to participate 2 

Randomized, N 40  41 

Table 11: Patient Disposition for Tang et al.2  

 HCQ + SoC SoC 

Screened, N 191 

Did not meet eligibility criteria, N 41 

Randomized, N  75 75 

Did not received HCQ, N 6 NA 

Withdrew consent 3 NA 

Refused treatment 3 NA 

Received HCQ in error, N NA 1 

ITT population,a N 75 75 

Safety population,b N 70 80 

HCQ = hydroxychloroquine; NA = not applicable; SoC = standard of care; ITT = intention-to-treat. 

a ITT population: patients who have been randomly assigned to the treatment group or control group. Analyses of efficacy will be based on this population. The ITT 

analyses grouping will be according to treatment planned. 

b Safety population: patients who have received at least one administration of any study treatment (partial or complete). This population will be used for all safety analyses. 

The safety analyses grouping will be according to the treatment actually received. 

Table 12: Patient Disposition for Davoodi et al.3  

 FBX HCQ 

Screened, N NR 

Did not meet eligibility criteria, N NR 

Randomized, N  30 30 

Withdrawals, N 1 5 

Did not take laboratory tests 1 3 

Changed physician 0 1 

Other 0 1 

Population analyzed, N 29 25 

FBX = febuxostat; HCQ = hydroxychloroquine; NR = not reported; PEP = post-exposure prophylaxis. 
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Table 13: Patient Disposition for Boulware et al.4 

 HCQ PBO 

Screened, N 6,924 

Did not meet eligibility criteria, N (symptomatic or tested positive for SARS-CoV-2) 2,237 

Asymptomatic, N 4,687 

Excluded, N  

Did not complete enrolment survey 238 

Did not meet inclusion criteria 3,210 

Did not meet inclusion criteria and met exclusion criteria 303 

Met inclusion and exclusion criteria 15 

Randomized, N  921 

No longer meet inclusion criteria (initially asymptomatic but symptomatic by day 1) 100 

Treatment assignment, N 414 407 

Discontinuations, N (%)   

Withdrawal from trial 4 (1.0) 4 (1.0) 

Lost to follow-up 46 (11.1) 42 (10.3) 

HCQ = hydroxychloroquine; PBO = placebo; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2. 
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Appendix 2: Baseline Characteristics  

Table 14: Demographic and Clinical Characteristics at Baseline for Borba et al.  
(CloroCovid-19)1  

Characteristicsa CQ low dose 

N = 40 

CQ high dose 

N = 41 

Age, mean (SD), years 47.4 (13.3) 54.7 (13.7) 

Men, n/N (%) 30/40 (75.5) 31/41 (24.4) 

Race, n/N (%)   

White 10/40 (25.0) 7/41(17.1) 

Mixed 28/40 (70.0) 30/41 (73.2) 

Black 2/40 (5.0) 4/41 (9.8) 

Pregnant, n/N (%) 1/10 (10.0) 1/10 (10.0) 

History of smoking, n/N (%)   

Never 18/24 (75.0) 15/24 (62.5) 

Current 3/24 (12.5) 1/24 (4.2) 

Former 3/24 (12.5) 8/24 (33.3) 

Comorbidities, n/N (%)   

Hypertension 10/27 (37) 15/28 (53.6) 

Diabetes 5/27 (18.5) 9/28 (32.1) 

Alcohol use disorder 8/26 (30.8) 6/25 (24) 

Heart disease 0/27 5/28 (17.9) 

Asthma 1/26 (3.8) 3/28 (10.7) 

Chronic kidney disease 1/26 (3.8) 3/28 (10.7) 

Rheumatic diseases 3/27 (11.1) 0/28 

Liver diseases 2/27 (7.4) 0/28 

Tuberculosis 2/27 (7.4) 0/28 

HIV/AIDS 0/27 1/28 (3.6) 

Oxygen therapy on admission, n/N (%) 36/40 (90.0) 36/41 (87.8) 

Respiratory rate, median (IQR), rpm 25.0 (22.0-30.0) 28.0 (20.0-31.0) 

BMI, median (IQR) 28.9 (26.1-32.7) 27.1 (25.7-31.2) 

Oxygen saturation, median (IQR), % 96 (93.0-98.0) 95 (94.0-98.2) 

Creatine, median (IQR), U/L   

Kinase 82.8 (55.8-177.4) 96.8 (70.8-279.0) 

Kinase MB 18.6 (15.8-24.5) 20.9 (15.8-27.3) 

C-reactive protein, median (IQR), mg/dL 8.09 (6.19-9.51) 8.61 (7.73-9.19) 

QTc interval, mean (SD), milliseconds 421.9 (24.0) 427.8 (31.0) 

Lung radiologic findings, n/N (%)   

Ground-glass opacity infiltration   

Unilateral 20/40 (50.0) 21/41 (51.2) 

Bilateral 6/40 (15.0) 2/41 (4.9) 

Consolidation, n/N (%)   

Unilateral 15/40 (37.5) 10/41 (24.4) 
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Characteristicsa CQ low dose 

N = 40 

CQ high dose 

N = 41 

Bilateral 7/40 (17.5) 8/41 (19.5) 

Pleural effusion 3/40 (7.5) 2/41 (4.9) 

BMI=body mass index; CQ = chloroquine; dL = decilitre; IQR = interquartile range; L = litre; mg = milligram; rpm = respiration per minute; SD = standard deviation;  

U = units. 

a For some variables, patients’ unconsciousness did not allow for complete personal history data collection.  

Table 15: Demographic and Clinical Characteristics at Baseline for Tang et al.2 

Characteristics HCQ + SoC 

 N = 75 

SoC 

N = 75 

Age, mean (SD), years 48.0 (14.1) 44.1 (15.0) 

Male sex, n ( %) 42 (56) 40 (53) 

Body mass index, mean (SD) 23.9 (3.24) (n=74) 23.2 (3.0) (n=71) 

Disease onset to randomization, mean (SD), days 16.0 (9.9) (n=73) 17.1 (11.1) (n=74) 

Drug treatment before randomization, n (%) 47 (63) 43 (57.3) 

Antiviral drugs 28 (37) 24 (32.0) 

Arbidol 12 (16) 8 (11) 

Lopinavir-ritonavir 18 (24) 14 (19) 

Oseltamivir 3 (4) 3 (4) 

Entecavir 1 (1) 0 

Virazole 3 (4) 6 (8) 

Ganciclovir 0 2 (3) 

Disease severity, n (%)   

Mild 15 (20) 7 (9) 

Moderate 59 (79) 67 (89) 

Severe 1 (1) 1 (1) 

Coexisting conditions, n (%) 28 (37) 17 (23) 

Diabetes 12 (16) 9 (12) 

Hypertension 6 (8) 3 (4) 

Others 21 (28) 10 (13) 

Respiratory rate, breaths/min 19.6 (1.3) (n = 73) 19.7 (1.7) (n=70) 

Pulse oximetry, % 97.4 (1.6) 97.3 (1.6) (n=73) 

Creatine kinase, U/L 74.4 (110.1) (n = 67) 71.0 (52.6) (n=68) 

Creatine kinase isoenzyme-MB, U/L 8.0 (4.2) (n = 46) 6.8 (3.9) (n=44) 

C-reactive protein, mg/L 9.9 (13.3) (n = 73) 7.4 (12.8) (n=74) 

HCQ=hydroxychloroquine; L= Litre; mg = milligrams; SD = standard deviation; SoC=standard of care; U=units. 
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Table 16: Demographic and Clinical Characteristics at Baseline for Davoodi et al.3 

Characteristics HCQ 

N = 25 

FBX 

N = 29 

Age, mean (SE), years 57.3 (2.2) 58 (1.47) 

Male sex, n (%) 16 (64) 16 (55.2) 

Current smoking, n (%) 0 (0) 1 (3.6) 

Coexisting conditions   

Diabetes, n (%) 7 (28) 8 (27.6) 

Lung disease, n (%) 1 (4) 0 (0) 

Respiratory rate, mean (SE)  19.6 (0.37) 19.8 (0.32) 

Elevated CRP, n (%) 23 (92) 28 (96.6) 

Lung CT, mean (SE), % involvement 19.2 (2.6) 16 (1.2) 

CRP = C-reactive protein; FBX = febuxostat; HCQ = hydroxychloroquine; SE = standard error.  

Table 17: Demographic and Clinical Characteristics at Baseline for Boulware et al.4 

Characteristics HCQ  

N = 414 

PBO 

 N = 407 

Age, median (IQR), years 41 (33–51) 40 (32–50) 

Weight, median (IQR), kg 75 (64–86) 76 (64–91) 

Female sex, n (%)a 218 (52.7) 206 (50.6) 

Current smoker, n (%) 15 (3.6) 12 (2.9) 

Health care worker, n (%) 275 (66.4) 270 (66.3) 

High-risk exposure, n (%)b 365 (88.2) 354 (87.0) 

No PPE worn, n (%) 258 (62.3) 237 (58.2) 

Time from exposure to enrolment, n/N (%)   

1 day 77/413 (18.6) 63/407 (15.5) 

2 days 100/413 (24.2) 106/407 (26.0) 

3 days 98/413 (23.7) 117/407 (28.7) 

4 days 138/413 (33.4) 121/407 (29.7) 

Coexisting conditions, n (%)   

None 306 (73.9) 290 (71.3) 

Hypertension 51 (12.3) 48 (11.8) 

Asthma 31 (7.5) 31 (7.6) 

Diabetes 12 (2.9) 16 (3.9) 

HCQ=hydroxychloroquine; IQR = interquartile range; kg=kilograms; PPE = personal protective equipment 

a A total of 0.2% of the women (1 of 424) were pregnant and 1.4% (6 of 424) were breast -feeding at the time of enrolment. One woman (0.2%) reported a new pregnancy 

at day 14. 

b High-risk exposure was defined as exposure to a person with confirmed COVID-19 at a distance of less than 6 feet for more than 10 minutes while wearing neither a face 

mask nor an eye shield.  
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Appendix 3: Harms Data 

Table 18: Harms Outcomes for Borba et al. (CloroCovid-19)1 

 CQ low-dose 

N = 40 

CQ high-dose 

N = 41 

Laboratory outcomes until day 13, n/N (%)a 

Hemoglobin decreasedb 4/18 (22.2) 7/24 (19.2) 

Creatinine increasedc 7/15 (46.7) 9/23 (39.1) 

CK increased 6/19 (31.6) 7/14 (50.0) 

CKMB increased 3/13 (23.1) 7/13 (53.8) 

QTcF > 500 ms 4/36 (11.1) 7/37 (18.9) 

Ventricular tachycardia 0/36 2/37 (2.7) 

CQ = chloroquine; CK = creatine phosphokinase; CKMB = creatinine phosphokinase MB; ms = millisecond; QTcF = QT interval corrected by the Fredericia method. 

a Not all patients completed the day 13 visit.  

b Decreases in hemoglobin level > 3 g/ dL or ≥ 30% from baseline. 

c Increases in creatinine serum levels of ≥ 30% from baseline. 

Table 19: Harms Outcomes for Tang et al.2 

 Safety population  

HCQ + SoC  

N = 70 

SoC  

N = 80 

Adverse events, n (%) 

Adverse events 21 (30.0) 7 (8.8) 

Diarrhea 7 (10.0) 0 

Vomiting 2 (2.8) 0 

Nausea 1(1.4) 0 

Abdominal discomfort 1(1.4) 0 

Thirst 1(1.4) 0 

Abdominal bloating 0 1 (1.2) 

Sinus bradycardia 1(1.4) 0 

Hypertension 1(1.4) 0 

Orthostatic hypotension 1(1.4) 0 

Hypertriglyceridemia 1(1.4) 0 

Decreased appetite 1(1.4) 0 

Fatigue 1(1.4) 0 

Fever 0 1 (1.2) 

Dyspnea 1(1.4) 0 

Flush 1(1.4) 0 

Liver abnormality 0 1 (1.2) 

Kidney injury 1(1.4) 0 

Coagulation dysfunction 1(1.4) 0 

Hepatic steatosis 0 1 (1.2) 
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 Safety population  

HCQ + SoC  

N = 70 

SoC  

N = 80 

Otitis externa 0 1 (1.2) 

Blurred vision 1(1.4) 0 

Decreased WBC 1(1.4) 0 

Increased ALT 1(1.4) 1 (1.2) 

Increased serum amylase 1(1.4) 0 

Decreased neutrophil count 1(1.4) 0 

Increased serum amyloid A 0 1 (1.2) 

Serious adverse events, n (%) 

Serious adverse event  2 (2.8) 0 

Disease progression 1 (1.4) 0 

Upper respiratory tract infection 1 (1.4) 0 

ALT = alanine aminotransferase; HCQ = hydroxychloroquine; SoC = standard of care; WBC = white blood cells. 

Table 20: Harm Outcomes for Boulware et al.4  

 HCQ 

N = 414 

PBO 

N = 407 

Adverse eventsa 

Any adverse events, n/N (%) 140/349 (40.1) 59/351 (16.8) 

Nausea or upset stomach 80/349 (22.9) 27/351 (7.7) 

Diarrhea, abdominal discomfort, or vomiting 81/349 (23.2) 15/351 (4.3) 

Neurologic reaction: irritability, dizziness, or vertigo 19/349 (5.4) 13/351 (3.7) 

Headache 13/349 (3.7) 8/351 (2.3) 

Tinnitus 8/349 (2.3) 3/351 (0.9) 

Visual changes 3/349 (0.9) 0/351 

Skin reaction 4/349 (1.1) 2/351 (0.6) 

Allergic reaction 1/349 (0.3) 1/351 (0.3) 

Fatigue 1/349 (0.3) 1/351 (0.3) 

Change in taste or dry mouth 3/349 (0.9) 2/351 (0.6) 

Hot flashes, night sweats, or palpitations 0/349 1/351 (0.3) 

Reasons for not taking all the assigned HCQ or PBO 

Adverse events 17 (4.1) 8 (2.0) 

Advised not to take HCQ 6 (1.4) 2 (0.5) 

Intervention not received from courier 9 (2.2) 2 (0.5) 

Took non-trial HCQ 4 (1.0) 0 

Felt no longer at risk 5 (1.2) 3 (0.7) 

Other reason 12 (2.9) 10 (2.5) 

HCQ = hydroxychloroquine; PBO = placebo. 

a Values are through day 5 (the date of the scheduled completion of the trial intervention; more than one adverse event could occur).
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Appendix 4: Ongoing Randomized Controlled Trials 

Table 21: Chloroquine or Hydroxychloroquine to Treat COVID-19 — Ongoing Randomized Controlled Trials, 2020 Estimated 
Primary Completion Date14 

Experimental arm Trial name Study design, country,  

sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov reference 

and HC Control number  

(if available) 

Phase IV 

Interferon beta-1a and lopinavir-
ritonavir and single dose of 
hydroxychloroquine 

IB1aIC DB, PC 
Iran 
N = 40 

April 20, 2020 Adults (≥ 50-years-old) 
with COVID-19 

NCT04350671 

Umifenovir and combination of 
interferon beta-1a, lopinavir-
ritonavir and single dose of 
hydroxychloroquine 

UAIIC DB, PC 
Iran 
N = 40 

April 22, 2020 Hospitalized adults  
(≥ 18-years-old) with 
COVID-19 

NCT04350684 
 

Favipiravir and 
hydroxychloroquine 

FIC DB, PC 
Iran 
N = 40 

May 3, 2020 Hospitalized adults  
(≥ 18-years-old) with 
moderate to severe 
COVID-19 

NCT04359615 
 

Azithromycin and 
hydroxychloroquine 

AIC DB, PC 
Iran 
N = 40 

May 3, 2020 Adults (≥ 18-years-old) 
with moderate to severe 
COVID-19 

NCT04359316 
 

Hydroxychloroquine  NO COVID-19 OL 
Norway 
N = 53 

May 25, 2020 Adults (≥ 18-years-old) 
with moderate to severe 
SARS-CoV-2 infection 

NCT04316377 
 

Hydroxychloroquine at various 
doses or chloroquine 

PRECISE DB 
Pakistan 
N = 400 

May 30, 2020 Adults (20- to 50-years-
old) with RT-PCR‒positive 
test and symptomatic for 
COVID-19  

NCT04351191 
 

Hydroxychloroquine at various 
doses or chloroquine 

PEACE DB 
Pakistan 
N = 400 

May 30, 2020 Adults (20- to 50-years-
old) with nasopharyngeal 
RT-PCR‒ positive test for 
SARS-CoV-2  

NCT04346667 
 

https://clinicaltrials.gov/show/NCT04350671
https://clinicaltrials.gov/show/NCT04350684
https://clinicaltrials.gov/show/NCT04359615
https://clinicaltrials.gov/show/NCT04359316
https://clinicaltrials.gov/show/NCT04316377
https://clinicaltrials.gov/show/NCT04351191
https://clinicaltrials.gov/show/NCT04346667
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Experimental arm Trial name Study design, country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov reference 
and HC Control number  

(if available) 

Bromhexine and 
hydroxychloroquine  

NA OL 
Slovenia 
N = 90 

June 30, 2020 Hospitalized adults (≥ 19 
years old) with COVID-19 

NCT04355026 
 

Hydroxychloroquine  NA MC, OL 
Taiwan  
N = 45 

May 31, 2020 Adults (20- to 79-years-
old) with mild to moderate 
COVID-19 

NCT04384380 
 

Hydroxychloroquine COALITION-V DB, PC 
Brazil 
N = 1,300 
 

August 30, 2020 Non-hospitalized adults  
(≥ 18-years-old) with 
confirmed or probable 
COVID-19 

NCT04466540 
 

Nitazoxanide and 
hydroxychloroquine 

NA SB 
Mexico 
N = 86 

August 30, 2020 Hospitalized children  
(≥ 5-years-old) and adults 
with COVID-19 

NCT04341493 

Hydroxychloroquine and zinc with 
azithromycin or doxycycline 

NA OL 
US 
N = 750 

September 30, 
2020 

Adults (≥ 30-years-old) 
with COVID-19 in 
outpatient setting 

NCT04370782 
 

Chloroquine and telemedicine NA MC, OL 
Poland 
N = 400 

September 30, 
2020 

Adults (≥18-years-old) with 
SARS-CoV-2 infection, 
hospitalization not required 

NCT04331600 
 

Hydroxychloroquine NA SB, PC 
US 
N = 40 

December 2020 Adults (≥ 18-years-old) 
with COVID-19, or high 
clinical suspicion of  
SARS-CoV-2 infection 

NCT04363866 
 

Hydroxychloroquine 
 

NA DB, PC 
US 
N = 700 

December 7, 2020 Hospitalized adults  
(≥ 18-years-old) with 
COVID-19 

NCT04429867 

Phase III 

Hydroxychloroquine with or 
without azithromycin 

NA SB 
Pakistan 
N = 75 

May 28, 2020  
 

Adults (18- to 50-years-
old) with mild to severe 
COVID-19 

NCT04328272 

Hydroxychloroquine and 
azithromycin 

HASCOPT OL 
France 
N = 50 

June 2020 
 

Pregnant women  
(≥ 18-years-old) with 
COVID-19 

NCT04365231 

https://clinicaltrials.gov/show/NCT04355026
https://clinicaltrials.gov/show/NCT04384380
https://clinicaltrials.gov/show/NCT04466540
https://clinicaltrials.gov/show/NCT04341493
https://clinicaltrials.gov/show/NCT04370782
https://clinicaltrials.gov/show/NCT04331600
https://clinicaltrials.gov/show/NCT04363866
https://clinicaltrials.gov/show/NCT04429867
https://clinicaltrials.gov/show/NCT04328272
https://clinicaltrials.gov/show/NCT04365231
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Experimental arm Trial name Study design, country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov reference 
and HC Control number  

(if available) 

Isotretinoin and SoC (including 
hydroxychloroquine) 

NA OL 
Egypt 
N = 300 

June 2020 Adults (18- to 40-years-
old) with COVID-19 

NCT04361422 

Dexamethasone and 
hydroxychloroquine  

DHYSCO MC 
France 
N = 122 

June 2020 Adults (18- to 80-years-
old) with ARDS due  
to COVID-19 

NCT04347980 

Hydroxychloroquine with or 
without azithromycin 

NA MC, DB, PC 
US 
N = 444 

November 2, 2020 Adults (≥18-years-old) with 
moderate and severe 
COVID-19 

NCT04358081 

 Hydroxychloroquine ORCHID MC, DB, PC 
US 
N = 479 

July 2020 Hospitalized adults  
(≥ 18-years-old) with 
COVID-19 

NCT04332991 

 Hydroxychloroquine COVID-19 PEP 
Canada 

DB, PC 
Canada  
N = 1,500 

July 1, 2020 Adults (≥ 18-years-old) 
with symptomatic  
COVID-19 or health  
care worker with 
compatible symptoms and 
exposure to known  
SARS-CoV-2‒positive 
case 

NCT04421664 

Hydroxychloroquine HYDRA DB, PC 
Mexico 
N = 500 

July 1, 2020 Adults (≥ 18-years-old) 
with COVID-19 

NCT04315896 

Favipiravir or favipiravir and 
hydroxychloroquine or favipiravir 
and azithromycin or 
hydroxychloroquine or 
hydroxychloroquine and 
azithromycin 

NA MC, OL 
Turkey 
N = 1,000 

July 30, 2020 Adults (18- to 70-years-
old) with mild to moderate 
COVID-19 

NCT04411433 
 

Various formulations of 
isotretinoin (13-cis-retinoic acid) 
compared with SoC (includes 
hydroxychloroquine) 

NA OL 
Egypt 
N = 1,000 

August 2020 Adults (18- to 80-years-
old) with COVID-19 

NCT04353180 

https://clinicaltrials.gov/show/NCT04361422
https://clinicaltrials.gov/show/NCT04347980
https://clinicaltrials.gov/show/NCT04358081
https://clinicaltrials.gov/show/NCT04332991
https://clinicaltrials.gov/show/NCT04421664
https://clinicaltrials.gov/show/NCT04315896
https://clinicaltrials.gov/show/NCT04411433
https://clinicaltrials.gov/ct2/show/NCT04353180
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Experimental arm Trial name Study design, country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov reference 
and HC Control number  

(if available) 

Chloroquine or chloroquine and 
zinc 

NA DB 
Egypt 
N = 200 

August 1, 2020 Adults (≥18-years-old) with 
COVID-19 

NCT04447534 
 

Hydroxychloroquine and 
azithromycin or zinc 

MG-COVID OL 
France 
N = 2,770 

August 2, 2020 Adults (≥ 18-years-old) 
taken to primary health 
care with suspicion of 
early-stage COVID-19 

NCT04371406 

Lopinavir-ritonavir or azithromycin 
or hydroxychloroquine 

OUTCOV MC, OL 
France 
N = 640 

August 7, 2020 Adult outpatients  
(≥ 50-years-old) with 
COVID-19 

NCT04365582 

Hydroxychloroquine with or 
without azithromycin 

Coalition-I MC, OL 
Brazil 
N = 630 

August 30, 2020 Hospitalized adults  
(≥ 18-years-old) with 
suspected or confirmed 
COVID-19 

NCT04322123 

Ivermectin or hydroxychloroquine NA DB, PC 
Mexico 
N = 200 

August 30, 2020 Hospitalized patients  
(≥ 16-years-old) with 
COVID-19  

NCT04391127 

Levamisole and isoprinosine or 
hydroxychloroquine and 
azithromycin 

NA DB 
Egypt 
N = 60 

August 30, 2020 Patients (≥ 6-years-old) 
with COVID-19 

NCT04383717 

Chloroquine or 
Hydroxychloroquine 

NA MC, SB 
Brazil 
N = 100 

August 31, 2020 Hospitalized adults  
(≥ 18-years-old) with 
suspected COVID-19 

NCT04420247 

Hydroxychloroquine or 
azithromycin or oseltamivir  
or in combination 

PROTECT Adaptive, MC, DB 
Pakistan 
N = 500 

September 1, 2020 Adult (≥ 18-years-old) with 
SARS-CoV2 

NCT04338698 
 

Hydroxychloroquine HYCOVID MC, DB, PC 
France  
N = 1,300 

September 2020 Adults (≥ 18-years-old) 
with COVID-19 

NCT04325893 

Lopinavir-ritonavir or 
hydroxychloroquine or 
combination 
 

The Hope Coalition 
-1 

MC, DB, PC 
Brazil 
N = 1,968 

September 3, 2020 Adult (≥ 18-years-old)  
with mild symptoms of 
COVID-19 

NCT04403100 

https://clinicaltrials.gov/ct2/show/NCT04447534
https://clinicaltrials.gov/show/NCT04371406
https://clinicaltrials.gov/ct2/show/NCT04365582?recrs=abdf&type=Intr&cond=SARS-CoV+2&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=1&rank=156
https://clinicaltrials.gov/show/NCT04322123
https://clinicaltrials.gov/ct2/show/NCT04391127?recrs=abdf&type=Intr&cond=SARS-CoV+2&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=2&rank=50
https://clinicaltrials.gov/ct2/show/NCT04383717?recrs=abdf&type=Intr&cond=SARS-CoV+2&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=1&rank=144
https://clinicaltrials.gov/show/NCT04420247
https://clinicaltrials.gov/ct2/show/NCT04338698?recrs=abdf&type=Intr&cond=Corona+Virus+Infection&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=1&rank=57
https://clinicaltrials.gov/show/NCT04325893
https://clinicaltrials.gov/ct2/show/NCT04403100?recrs=abdf&type=Intr&cond=SARS-CoV+2&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=1&rank=138
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Experimental arm Trial name Study design, country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov reference 
and HC Control number  

(if available) 

Hydroxychloroquine in 
combination with camostat 
mesylate or hydroxychloroquine in 
combination of azithromycin 

COSTA OL, PC 

Israel 

N = 250 

October 11, 2020 Hospitalized adults (18- to 
120-years-old) with mild or 
moderate COVID-19 

NCT04355052 

 

Various formulations of dalargin 
and standard therapy (incudes 
hydroxychloroquine)  

NA OL 
Russian Federation 
N = 320 

December 2020 Hospitalized adults (≥ 18-

years-old) with COVID-19 

NCT04346693 

Hydroxychloroquine with or 
without azithromycin  

PACTT DB 
Tunisia 
N = 200 

December 2020 Hospitalized adults (≥ 18-
years-old) with SARS-
CoV2 infection 

NCT04405921 

 

Hydroxychloroquine with or 
without azithromycin 

SEN-CoV-Fadj MC, OL 
Senegal 
N = 258 

December 1, 2020 Hospitalized children and 
adults (≥ 15-years-old) with 
SARS-CoV2 infection 

NCT04390594 

Various combination of protease 
inhibitors, oseltamivir, favipiravir 
and hydroxychloroquine  

THDMS-COVID-19 MC, OL 

Thailand 
N = 320 

December 31, 
2020 

Children and adults (16- to 
100-years-old) with 
COVID-19 

NCT04303299 

Hydroxychloroquine or 
azithromycin 

HyAzOUT OL 
US 
N = 1,550 

December 31, 
2020 

Adult outpatients (≥ 45-
years-old) with COVID-19  

NCT04334382 

Phase II/III 

Levamisole and budesonide + 
formoterol inhaler or lopinavir-
ritonavir and hydroxychloroquine 

NA DB 
Iran 
N = 30 

April 20, 2020 Children and adults (15- to 
100-years-old) with 
COVID-19 

NCT04331470 

Hydroxychloroquine THICK DB, PC 
US 
N = 58 

July 1, 2020 Adults (19- to 85-years-
old) with COVID-19, not 
requiring hospitalization 

NCT04353271 

Favipiravir at various doses, and  
SoC (may include 
hydroxychloroquine) 

NA MC, OL 
Russian Federation 
N = 330 

July 2020 Hospitalized adults (≥18 
years old) with COVID-19 

NCT04434248 

Favipiravir or hydroxychloroquine NA MC, OL 
Bahrain 
N = 150 

July 14, 2020 Adult patients (≥ 21-years-
old) with COVID-19 

NCT04387760 

https://clinicaltrials.gov/show/NCT04355052
https://clinicaltrials.gov/show/NCT04346693
https://clinicaltrials.gov/show/NCT04405921
https://clinicaltrials.gov/show/NCT04390594
https://clinicaltrials.gov/show/NCT04303299
https://clinicaltrials.gov/show/NCT04334382
https://clinicaltrials.gov/show/NCT04331470
https://clinicaltrials.gov/show/NCT04353271
https://clinicaltrials.gov/show/NCT04434248
https://clinicaltrials.gov/ct2/show/NCT04387760?recrs=abdf&type=Intr&cond=SARS-CoV+2&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=2&rank=87
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Experimental arm Trial name Study design, country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov reference 
and HC Control number  

(if available) 

Mefloquine alone or 
hydroxychloroquine alone or 
either drug in combination with 
azithromycin and tocilizumab 

NA MC, OL 
Russian Federation 
N = 320 

August 1, 2020 Hospitalized adult (18- to 
60-years-old) patients with 
COVID-19 

NCT04347031 

Hydroxychloroquine #StayHome DB, PC 
Switzerland 
N = 800 

August 2020 Adults (≥ 18-years-old) 
with SARS-CoV2 infection, 
and able to self-isolate at 
home, at risk of COVID-19 
complication 

NCT04385264 

Hydroxychloroquine or remdesivir 
and SoC 

NA MC, OL 
Norway 
N = 700 

August 2020 Hospitalized adults  
(≥ 18-years-old) with 
SARS-CoV2 infection 

NCT04321616 

Convalescent plasma and 
Hydroxychloroquine 

CP-COVID-19 OL 
Colombia 
N = 80 

August 31, 2020 Hospitalized adults (18- to 
60-years-old) with 
moderate COVID-19  

NCT04332835 

Chloroquine or 
hydroxychloroquine 

NA OL 
Egypt 
N = 200 

September 23, 
2020 

Children and adults with 
COVID-19 

NCT04353336 

Hydroxychloroquine, folic acid, 
ascorbic acid and azithromycin 

NA MC, DB, PC 
US 
N = 630 

October 2020 Adults (18- to 80-years-
old) with SARS-CoV2 
infection at high risk of 
developing COVID-19 
disease  

NCT04354428 

Hydroxychloroquine and 
nitazoxanide  

NA DB 

Egypt 

N = 100 

October 2020 Adult patients (18- to  
65-years-old) with  
COVID-19 

NCT04361318 

Hydroxychloroquine, sofosbuvir, 
and daclatasvir 

NA OL 

Egypt 

N = 100 

October 2020 Adult patients (18- to  
65-years-old) with  
SARS-CoV-2 infection 

NCT04443725 

 

Lopinavir-ritonavir with 
hydroxychloroquine or 
hydroxychloroquine with  
or without azithromycin  

NA MC, OL 
Columbia 
N = 1,600 

October 11, 2020 Adults (≥ 18-years-old) 
with COVID-19 

NCT04359095 

https://clinicaltrials.gov/ct2/show/NCT04347031?recrs=abdf&type=Intr&cond=SARS-CoV+2&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=1&rank=172
https://clinicaltrials.gov/show/NCT04385264
https://clinicaltrials.gov/show/NCT04321616
https://clinicaltrials.gov/show/NCT04332835
https://clinicaltrials.gov/show/NCT04353336
https://clinicaltrials.gov/show/NCT04354428
https://clinicaltrials.gov/ct2/show/NCT04361318?recrs=abdf&type=Intr&cond=SARS-CoV+2&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=2&rank=109
https://clinicaltrials.gov/ct2/show/NCT04443725
https://clinicaltrials.gov/ct2/show/NCT04359095?recrs=abdf&type=Intr&cond=SARS-CoV+2&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=2&rank=59
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Experimental arm Trial name Study design, country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov reference 
and HC Control number  

(if available) 

Hydroxychloroquine and 
azithromycin or 
hydroxychloroquine and 
doxycycline or 
hydroxychloroquine and 
clindamycin or 
hydroxychloroquine and 
clindamycin and primaquine (low 
dose) or hydroxychloroquine and 
clindamycin and primaquine (high 
dose) or remdesivir or tocilizumab 
or methylprednisolone or 
interferon-alpha2b or losartan or 
convalescent plasma 

FMTVDM OL 
US 
N = 500 

October 11, 2020 Children and adults with 
COVID-19 

NCT04349410 

Corticosteroids (dexamethasone 
or prednisolone or intravenous 
hydrocortisone) or 
hydroxychloroquine or  
lopinavir-ritonavir or azithromycin 
or tocilizumab  
or convalescent plasma 

RECOVERY OL 
UK 
N = 12,000 

December 2020 Hospitalized patients 
(children and adults) with 
SARS-CoV-2 infection 

NCT04381936 

Hydroxychloroquine or 
chloroquine, or lopinavir-ritonavir 
combined with one of three 
treatments: rivaroxaban or 
candesartan  
or clazakizumab 

ACOVACT MC, OL 
Austria 
N = 500 
 
 

December 1, 2020 Hospitalized adults (18- to 
99-years-old) with  
SARS-CoV-2 infection 

NCT04351724 

Hydroxychloroquine COVID65plus DB, PC 
Germany 
N = 350 

December 31, 
2020 

Older adults (≥ 65-years-
old) with mild to moderate 
COVID-19 not requiring 
hospitalization 

NCT04351516 

COVID-19 convalescent plasma or 
anti-COVID-19 human 
immunoglobulin or standard 
(specific) therapy for COVID-19 

NA MC, OL 
Colombia 
N = 75 

December 2020 Hospitalized adults  
(≥ 18-years-old) with 
COVID-19 

NCT04395170 

https://clinicaltrials.gov/show/NCT04349410
https://clinicaltrials.gov/ct2/show/NCT04381936?recrs=abdf&type=Intr&cond=Corona+Virus+Infection&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=2&rank=36
https://clinicaltrials.gov/ct2/show/NCT04351724?recrs=abdf&type=Intr&cond=Corona+Virus+Infection&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=2&rank=38
https://clinicaltrials.gov/show/NCT04351516
https://clinicaltrials.gov/show/NCT04395170


 

 
HEALTH TECHNOLOGY REVIEW Ongoing Trials for Drugs in the Prevention and Treatment of COVID-19 49 

Experimental arm Trial name Study design, country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov reference 
and HC Control number  

(if available) 

(may include chloroquine or 
hydroxychloroquine) 

ARDS = acute respiratory distress syndrome; DB = double-blind; HC = Health Canada; MC = multi-centre; OL = open label; N = sample size; NA = not applicable; PC = placebo-controlled;  

RT-PCR = reverse transcriptase-polymerase chain reaction; SARS-CoV2 = severe acute respiratory syndrome coronavirus 2; SB = single-blind; SoC = standard of care. 

a Date on which data collection is completed for all the primary outcome measures.  

Table 22: Chloroquine or Hydroxychloroquine to Prevent COVID-19 — Ongoing Randomized Controlled Trials,  

2020 Estimated Primary Completion Date14 

Experimental arm Trial name Study design, 
country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov 
reference and HC Control 
number (if available) 

Pre-exposure prophylaxis/prevention treatments 

Phase IV 

Hydroxychloroquine 
 
 

NA DB, PC 
Spain 
N = 800 

November 6, 2020 Adults (18- to 75-years-old) 
receiving a biological treatment 
and/or a JAK inhibitor 

NCT04330495 

Phase III 

Hydroxychloroquine HERO DB, PC 
US 
N = 374 

June 24, 2020  Health care workers (≥18-years-
old) in a hospital setting 

NCT04352946 

Emtricitabine-tenofovir disoproxil 
fumarate or hydroxychloroquine 
or in combination 

EPICOS MC, DB, PC 
Spain 
N = 4,000  

June 30, 2020 Health care workers (18- to  
70-years-old) at risk of  
SARS-CoV-2 

NCT04334928 

Hydroxychloroquine at different 
dosing regimens 

WHIP COVID-19 MC, DB 
US  
N = 3,000 

June 30, 2020 Adults (18- to 75-years-old) 
including health care workers, 
nursing home workers, first 
responders, and public bus drivers 

NCT04341441 

Hydroxychloroquine or ivermectin 
or zinc or povidone-iodine (throat 
spray) or vitamin C 

DORM  OL 
Singapore 
N = 5,000 

July 2020 Men (21- to 60-years-old) residing 
in dormitories (migrant workers) 

NCT04446104 

https://clinicaltrials.gov/show/NCT04330495
https://clinicaltrials.gov/show/NCT04352946
https://clinicaltrials.gov/ct2/show/NCT04334928?recrs=abdf&type=Intr&cond=Corona+Virus+Infection&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=2&rank=7
https://clinicaltrials.gov/show/NCT04341441
https://clinicaltrials.gov/ct2/show/NCT04446104
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Experimental arm Trial name Study design, 
country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov 
reference and HC Control 
number (if available) 

Hydroxychloroquine HCQPreP DB, PC 
US 
N = 1,700 

July 6, 2020 Health care or hospital workers 
(≥18-years-old) who have direct 
patient contact  

NCT04363450 

Hydroxychloroquine PROVIDE MC, DB 
Canada 
N = 1,100 

July 31, 2020  Health care workers (≥18-years-
old) with primary practice in 
intensive care unit, general internal 
medicine; and at testing centres, 
emergency rooms, and nursing 
homes  

NCT04371523 

Hydroxychloroquine at different 
dosing regimens 

NA DB, PC 
US 
N = 1,500 

August 2020 Health care workers (≥18-years-
old) at high risk of COVID-19 
exposure 

NCT04328467 
HC Control No. 23839615 

Hydroxychloroquine HEROs MC, DB, PC 
Canada 
N = 988 

August 27, 2020 Health care workers (≥18-years-
old) in emergency departments 

NCT04374942 
HC Control No.: 23785116 

Hydroxychloroquine HERO-HCQ DB, PC 
US 
N = 15,000 

September 2020 Health care worker (≥18-years-old) 
at risk of COVID-19 infection 
through work exposure 

NCT04334148 

Hydroxychloroquine NA OL 
Peru 
N = 320 

September 2020 Health care workers (≥18-years-
old) in service during COVID-19 
outbreak  

NCT04414241 

Hydroxychloroquine PrEP_COVID DB, PC 
Spain 
N = 440 

October 3, 2020 
(Suspended)b 

Health care workers (≥ 18-years-
old) in a hospital setting 

NCT04331834 
 

Hydroxychloroquine at different 
dosing regimens 

PROLIFIC DB, PC 
UK 
N = 1,000 

October 31, 2020 Health care workers (18- to  
70-years-old) who work in high-risk 
secondary or tertiary hospital 
settings with direct patient-facing 
care  

NCT04352933 

https://clinicaltrials.gov/show/NCT04363450
https://clinicaltrials.gov/show/NCT04371523
https://clinicaltrials.gov/show/NCT04328467
https://clinicaltrials.gov/show/NCT04374942
https://clinicaltrials.gov/show/NCT04334148
https://clinicaltrials.gov/show/NCT04414241
https://clinicaltrials.gov/show/NCT04331834
https://clinicaltrials.gov/show/NCT04352933
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Experimental arm Trial name Study design, 
country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov 
reference and HC Control 
number (if available) 

Post-exposure prophylaxis 

Phase III  

Hydroxychloroquine with or 
without zinc 

COVID-Milit DB, MC, PC 
Tunisia 
N = 660 

May 24, 2020 Military health care professionals 
(18- to 65-years-old) exposed to 
SARS-CoV-2, but COVID-19 
negative diagnosis 

NCT04377646 

Hydroxychloroquine Chloroquine UN DB, PC 
Colombia 
N = 86 

June 1, 2020 Health care professionals  
(≥18-years-old) highly exposed to 
SARS-CoV-2  

NCT04346329 

Hydroxychloroquine  
and vitamin D 

NA DB 
US 
N = 1c 

June 4, 2020 Health care professionals  
(≥18-years-old) exposed to 
persons with COVID-19  

NCT04372017 

Hydroxychloroquine COVID_2Pro MC, OL, PC 
Tunisia 
N = 530 

July 15, 2020 Health care workers (18- to  
65-years-old) in medical intensive 
care unit exposed to COVID-19 
infection 

NCT04349228 

Hydroxychloroquine (low dose) NA DB, PC 
Austria 
N = 440 

July 2020  Health care workers (≥18-years-
old) with frequent contact with 
confirmed COVID-19 patients 

NCT04336748 

Hydroxychloroquine  SHARP COVID-19 OL 
Singapore 
N = 1,200 

August 2020 Adults (18- to 80-years-old) with a 
history of contact or exposure to a 
COVID-19 case in the same 
household  

NCT04342156 

Hydroxychloroquine  
or lopinavir-ritonavir 

COPEP OL 
Switzerland  
N = 420 

October 2020 Adults (≥18-years-old) who had 
close contact with a person with 
SARS-CoV-2 infection ≤ 48 hours 

NCT04364022 

Hydroxychloroquine  
or lopinavir-ritonavir 

COVIDAXIS MC, DB, PC 
France 
N = 1,200 

November 30, 2020 Health care workers (≥18-years-
old) treating suspected or 
confirmed COVID-19 cases  

NCT04328285 

https://clinicaltrials.gov/show/NCT04377646
https://clinicaltrials.gov/show/NCT04346329
https://clinicaltrials.gov/show/NCT04372017
https://clinicaltrials.gov/show/NCT04349228
https://clinicaltrials.gov/show/NCT04336748
https://clinicaltrials.gov/show/NCT04342156
https://clinicaltrials.gov/ct2/show/NCT04364022?recrs=abdf&type=Intr&cond=SARS-CoV+2&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=3&rank=6
https://clinicaltrials.gov/ct2/show/NCT04328285?recrs=abdf&type=Intr&cond=SARS-CoV+2&phase=2&prcd_s=03%2F01%2F2020&prcd_e=12%2F31%2F2020&draw=3&rank=7
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Experimental arm Trial name Study design, 
country,  
sample size 

Estimated trial 
primary 
completion datea 

Population ClinicalTrials.gov 
reference and HC Control 
number (if available) 

Hydroxychloroquine PHYDRA DB, PC 
Mexico 
N = 400 

December 31, 2020 Health care workers (≥18-years-
old) exposed to patients with 
COVID-19 (including high-risk and 
low-risk groups) 

NCT04318015 

Phase II/III 

Hydroxychloroquine or ascorbic 
acid 

PEP DB 
US 
N = 2,000 

September 30, 
2020 

Adults (18- to 80-years-old) who 
had close contact with COVID-19 
patient at household or as medical 
staff, first responder, or other care 
person and who cared for the index 
case without personal protection 

NCT04328961  

Hydroxychloroquine  PREVICHARM DB 
Spain 
N = 1,930 

December 15, 2020 Adults (≥18-years-old) including 
institutionalized persons in nursing 
homes since the beginning of the 
COVID19 pandemic who do not 
have the infection present at the 
time of entering into the study and 
health care workers in nursing 
homes providing care to 
institutionalized older persons with 
confirmed COVID-19 cases during 
the past two weeks 

NCT04400019 
 

DB = double-blind; HC = Health Canada; MC = multi-centre; OL = open label; N = sample size; NA = not applicable; PC = placebo-controlled; SARS-CoV2 = severe acute respiratory syndrome coronavirus 2. 

a Date on which data collection is completed for all the primary outcome measures . 

b Study suspended as of July 15, 2020, until new epidemic curve occurs. 

c Anticipated sample size was 1,739. However, the currently reported sample size is 1.

https://clinicaltrials.gov/show/NCT04318015
https://clinicaltrials.gov/show/NCT04328961
https://clinicaltrials.gov/ct2/show/NCT04400019


 

 
HEALTH TECHNOLOGY REVIEW Ongoing Trials for Drugs in the Prevention and Treatment of COVID-19 53 

Table 23: Chloroquine or Hydroxychloroquine to Treat or Prevent COVID-19 — Unpublished Completed Randomized 

Controlled Trials14  

Treatment groups 
(treatment or prophylaxis) 

Trial name Study design, 
country,  
sample size 

Trial end datea Population ClinicalTrials.gov 
reference and HC 
Control number 
 (if available) 

Publication 
status 

Phase III 

Treatment and prophylaxis 
(hydroxychloroquine) or 
standard public health 
measures 
 
(treatment and 
chemoprophylaxis) 

HCQ4COV19 OL 
Spain 
N = 2,300 

June 15, 2020 Adults (≥18-years-old), Study 1, 
prevention: asymptomatic 
persons (health care worker or 
household contact), with exposure 
to confirmed COVID-19 cases 
Study 2, treatment: Patients with 
mild COVID-19 

NCT04304053 Not yet published 

Favipiravir or oseltamivir 
with hydroxychloroquine 
 
(treatment)  

FAV-001 OL 
Egypt 
N = 100 

June 20, 2020 Adult (18- to 80-years-old) 
patients with mild to moderate 
(confirmed) COVID-19 

NCT04349241 
 

Not yet published 

HC = Health Canada; N = sample size; OL = open label;  

a Actual trial completion date as indicated in ClinicalTrials.gov. 

https://clinicaltrials.gov/show/NCT04304053
https://clinicaltrials.gov/ct2/show/NCT04349241?recrs=eh&type=Intr&cond=COVID-19&phase=23&draw=2

