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BACKGROUND
Hydroxychloroquine and azithromycin have been used to treat patients with coro-
navirus disease 2019 (Covid-19). However, evidence on the safety and efficacy of 
these therapies is limited.

METHODS
We conducted a multicenter, randomized, open-label, three-group, controlled trial 
involving hospitalized patients with suspected or confirmed Covid-19 who were 
receiving either no supplemental oxygen or a maximum of 4 liters per minute of 
supplemental oxygen. Patients were randomly assigned in a 1:1:1 ratio to receive 
standard care, standard care plus hydroxychloroquine at a dose of 400 mg twice 
daily, or standard care plus hydroxychloroquine at a dose of 400 mg twice daily 
plus azithromycin at a dose of 500 mg once daily for 7 days. The primary outcome 
was clinical status at 15 days as assessed with the use of a seven-level ordinal scale 
(with levels ranging from one to seven and higher scores indicating a worse condi-
tion) in the modified intention-to-treat population (patients with a confirmed diag-
nosis of Covid-19). Safety was also assessed.

RESULTS
A total of 667 patients underwent randomization; 504 patients had confirmed 
Covid-19 and were included in the modified intention-to-treat analysis. As com-
pared with standard care, the proportional odds of having a higher score on the 
seven-point ordinal scale at 15 days was not affected by either hydroxychloroquine 
alone (odds ratio, 1.21; 95% confidence interval [CI], 0.69 to 2.11; P = 1.00) or 
hydroxychloroquine plus azithromycin (odds ratio, 0.99; 95% CI, 0.57 to 1.73; 
P = 1.00). Prolongation of the corrected QT interval and elevation of liver-enzyme 
levels were more frequent in patients receiving hydroxychloroquine, alone or with 
azithromycin, than in those who were not receiving either agent.

CONCLUSIONS
Among patients hospitalized with mild-to-moderate Covid-19, the use of hydroxy-
chloroquine, alone or with azithromycin, did not improve clinical status at 15 days 
as compared with standard care. (Funded by the Coalition Covid-19 Brazil and 
EMS Pharma; ClinicalTrials.gov number, NCT04322123.)
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Coronavirus disease 2019 (Covid-19), 
the disease caused by SARS-CoV-2 (severe 
acute respiratory syndrome coronavirus 2), 

is associated with considerable morbidity and 
mortality.1,2 Hydroxychloroquine has antiviral 
effects in vitro, and, in association with azithro-
mycin, was suggested to decrease SARS-CoV-2 
viral load in a small, nonrandomized study.3,4 On 
the basis of this evidence, hydroxychloroquine 
plus azithromycin has been used by some prac-
titioners to treat patients with Covid-19. Further-
more, some national regulatory agencies have 
authorized the use of hydroxychloroquine in 
hospitalized patients with this disease.5,6 How-
ever, observational studies have suggested no 
beneficial effect of chloroquine or hydroxychlo-
roquine in hospitalized patients with Covid-19.7,8 
Previous randomized, controlled trials have shown 
no benefit of hydroxychloroquine for either post-
exposure prophylaxis or treatment of Covid-19.9-11 
We performed a multicenter, randomized, open-
label, controlled trial (Coalition Covid-19 Brazil I) 
to assess whether hydroxychloroquine, either alone 
or in combination with azithromycin, would be 
effective in improving clinical status at 15 days 
after hospital admission due to mild-to-moder-
ate Covid-19.

Me thods

Trial Design and Oversight

We conducted this three-group trial at 55 hospi-
tals in Brazil. The trial was designed by the ex-
ecutive committee (see the Supplementary Ap-
pendix, available with the full text of this article 
at NEJM.org) and approved by the Brazilian 
National Commission for Research Ethics, the 
Brazilian Health Regulatory Agency (ANVISA), 
and ethics committees at the participating sites. 
The trial was funded by the hospitals and research 
institutes participating in Coalition Covid-19 
Brazil (see the Supplementary Appendix). EMS 
Pharma provided additional funding and logistic 
support for the trial and also donated and sup-
plied the trial drugs. EMS Pharma had no role in 
the conduct of the trial, the analysis, or the deci-
sion to submit the manuscript for publication. 
The trial was overseen by an independent inter-
national data and safety monitoring committee. 
The executive committee vouches for the com-
pleteness and accuracy of the data and for the 
fidelity of the trial to the protocol (available at 
NEJM.org).

Participants

We enrolled patients who were either actively 
screened by the trial team or referred to us who 
were 18 years of age or older and had been hos-
pitalized with suspected or confirmed Covid-19 
with 14 or fewer days since symptom onset. 
Among the reasons for exclusion from the trial 
were the use of supplemental oxygen at a rate of 
more than 4 liters per minute as administered by 
a nasal cannula or at a level of at least 40% as 
administered by a Venturi mask; the use of sup-
plemental oxygen administered by a high-flow 
nasal cannula or invasive or noninvasive ventila-
tion; and a history of severe ventricular tachycar-
dia or electrocardiographic findings with a 
corrected QT interval (QTc) of at least 480 
msec. Complete information on the inclusion 
and exclusion criteria, including criteria regard-
ing previous use of hydroxychloroquine or  
azithromycin, is provided in the Supplementary 
Appendix. All the patients provided written or 
electronic informed consent before randomiza-
tion.

Randomization, Interventions,  
and Follow-up

Patients were randomly assigned in a 1:1:1 ratio 
to receive standard care (control group), stan-
dard care plus hydroxychloroquine at a dose of 
400 mg twice daily for 7 days (hydroxychloro-
quine-alone group), or standard care plus hydroxy-
chloroquine at a dose of 400 mg twice daily plus 
azithromycin at a dose of 500 mg once a day for 
7 days. Randomization was performed in blocks 
of six and was stratified according to the use or 
nonuse of supplemental oxygen at the time of 
randomization. Randomization was performed 
centrally by means of an electronic case-report 
form system (RedCap) as described in the Sup-
plementary Appendix.12

The current standard care for Covid-19 was at 
the discretion of the treating physicians. The use 
of glucocorticoids, other immunomodulators, anti-
biotic agents, and antiviral agents was allowed 
(see the Supplementary Appendix). Guidance 
was provided to the investigators about how to 
adjust or interrupt treatment according to side 
effects and laboratory abnormalities.

Data were collected daily, from randomization 
until day 15, in the electronic case-report form. 
For patients who were discharged before day 15, 
a structured telephone call to the patient or the 
patient’s family was conducted on or after day 
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15 by an interviewer who was unaware of the 
assigned trial group in order to assess vital status 
and return to routine activities.

Outcomes

The primary outcome was clinical status at 15 
days, evaluated with the use of a seven-level or-
dinal scale. Scores on the scale were defined as 
follows: a score of 1 indicated not hospitalized 
with no limitations on activities; 2, not hospital-
ized but with limitations on activities; 3, hospital-
ized and not receiving supplemental oxygen; 4, 
hospitalized and receiving supplemental oxygen; 
5, hospitalized and receiving oxygen supplemen-
tation administered by a high-flow nasal cannula 
or noninvasive ventilation; 6, hospitalized and 
receiving mechanical ventilation; and 7, death.

Secondary outcomes included clinical status 
at 7 days, evaluated with the use of a six-level 
ordinal scale (see below and see the Supplemen-
tary Appendix); an indication for intubation with-
in 15 days; the receipt of supplemental oxygen 
administered by a high-flow nasal cannula or 
noninvasive ventilation between randomization 
and 15 days; duration of hospital stay; in-hospi-
tal death; thromboembolic complications; acute 
kidney injury; and the number of days alive and 
free from respiratory support up to 15 days. A day 
alive and free from respiratory support was de-
fined as any day in which the patient did not 
receive supplemental oxygen or invasive or non-
invasive mechanical ventilation, from random-
ization to day 15. Patients who died during the 
15-day window were assigned a value of 0 days 
alive and free from respiratory support in this 
assessment. Safety outcomes are listed in the 
Supplementary Appendix. All the trial outcomes 
were assessed by the site investigators, who were 
aware of the trial-group assignments (except as 
noted above for patients who had been discharged 
before day 15 and who were assessed for the 
primary outcome by means of a blinded telephone 
interview). No formal adjudication of trial out-
comes was performed.

Sample-Size Calculation and Protocol Changes

We had originally planned for the trial to include 
630 patients, using the intention-to-treat analysis 
population, with a six-level ordinal outcome as 
the primary outcome, as described in the Sup-
plementary Appendix. However, before the first 
interim analysis was conducted, we changed the 
primary-outcome assessment to the seven-level 

ordinal scale and the main analysis population 
from the intention-to-treat population to a mod-
ified intention-to-treat population that included 
only patients with a diagnosis of Covid-19 that 
had been confirmed by reverse-transcriptase–
polymerase-chain-reaction (RT-PCR) testing (us-
ing the test available at each site).

The change to the use of the seven-level ordi-
nal scale was adopted because on April 10, 2020 
(before the first enrolled patient had reached 15 
days of follow-up), we established the capability 
to obtain 15-day information on limitations on 
activities with the use of blinded telephone inter-
views. We therefore added another level to the 
six-level ordinal outcome, dividing the first level 
(not hospitalized) into two levels (level 1, not 
hospitalized and with no limitations on activi-
ties; and level 2, not hospitalized but with limi-
tations on activities). The change to the modi-
fied intention-to-treat population was adopted 
because, under the hypothesis that treatment 
would have beneficial effects on the primary 
outcome only for patients who had a confirmed 
diagnosis, the inclusion of unconfirmed cases 
would decrease the estimated effect size and 
power. As a related change, we added external 
adjudication of unconfirmed cases, which were 
classified as probable, possible, or probably not 
Covid-19 (see the Supplementary Appendix).

The sample size was revised with the use of 
the overall distribution of the seven-level ordinal 
outcome at day 15 observed among the first 120 
patients, with the levels 1 through 7 having the 
following proportions of patients: 60%, 19%, 
7%, 1%, 1%, 5%, and 7%, respectively. With 630 
patients who had undergone randomization and 
510 patients included in the modified intention-
to-treat analysis, we calculated that the trial 
would have 80% power to detect an odds ratio of 
0.5 between groups (two-by-two comparisons), 
at a significance level of 5% and with Bonferroni 
adjustment for multiple comparisons (α = 5%, 
divided by 3 for each comparison).13

Statistical Analysis

The primary outcome was analyzed by mixed 
ordinal logistic regression with random inter-
cept according to site, assuming proportional odds. 
We report all two-by-two comparisons. Binary 
outcomes were assessed with the use of a mixed 
logistic-regression model, except for in-hospital 
mortality, which was assessed with a Cox propor-
tional-hazards model. Continuous outcomes were 
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Table 1. Characteristics of the Patients at Baseline (Intention-to-Treat Population).*

Characteristic

Hydroxychloroquine 
plus Azithromycin 

(N = 217)
Hydroxychloroquine 

(N = 221)
Control 

(N = 227)
Total 

(N = 665)

Age — yr 49.6±14.2 51.3±14.5 49.9±15.1 50.3±14.6

Male sex — no. (%) 123 (56.7) 142 (64.3) 123 (54.2) 388 (58.3)

Coexisting condition — no. (%)

Hypertension 81 (37.3) 94 (42.5) 83 (36.6) 258 (38.8)

Diabetes 40 (18.4) 47 (21.3) 40 (17.6) 127 (19.1)

Current or former smoking 17 (7.8) 12 (5.4) 15 (6.6) 44 (6.6)

Obesity 29 (13.4) 37 (16.7) 37 (16.3) 103 (15.5)

Cancer 7 (3.2) 4 (1.8) 8 (3.5) 19 (2.9)

Heart failure 4 (1.8) 3 (1.4) 3 (1.3) 10 (1.5)

COPD 4 (1.8) 4 (1.8) 4 (1.8) 12 (1.8)

AIDS 1 (0.5) 0 3 (1.3) 4 (0.6)

Chronic renal disease 2 (0.9) 1 (0.5) 2 (0.9) 5 (0.8)

Asthma 16 (7.4) 9 (4.1) 15 (6.6) 40 (6.0)

Previous medication use — no. (%)

Glucocorticoid 4 (1.8) 1 (0.5) 3 (1.3) 8 (1.2)

ACE inhibitor 16 (7.4) 19 (8.6) 13 (5.7) 48 (7.2)

Angiotensin II–receptor antagonist 39 (18.0) 36 (16.3) 41 (18.1) 116 (17.4)

NSAID 8 (3.7) 12 (5.4) 9 (4.0) 29 (4.4)

Randomization location — no. (%)

Emergency department or ward 187 (86.2) 189 (85.5) 197 (86.8) 573 (86.2)

ICU 30 (13.8) 32 (14.5) 30 (13.2) 92 (13.8)

Testing for Covid-19 — no. (%)

Positive on RT-PCR 172 (79.3) 159 (71.9) 173 (76.2) 504 (75.8)

Negative on RT-PCR or unavailable 45 (20.7) 62 (28.1) 54 (23.8) 161 (24.2)

Score on seven-level ordinal scale  
— no. (%)†

3: Hospitalized and not receiving 
supplemental oxygen

125 (57.6) 132 (59.7) 130 (57.3) 387 (58.2)

4: Hospitalized and receiving 
supplemental oxygen

92 (42.4) 89 (40.3) 97 (42.7) 278 (41.8)

Use of trial medication‡

Hydroxychloroquine — no. (%) 23 (10.6) 20 (9.0) 19 (8.4) 62 (9.3)

Azithromycin — no./total no. (%) 74/217 (34.1) 76/221 (34.4) 90/226 (39.8) 240/664 (36.1)

Median time from admission to ran-
domization (IQR) — days

1 (0–1) 1 (0–1) 1 (0–1) 1 (0–1)

Median time from symptom onset to 
randomization (IQR) — days

7 (5–9) 7 (5–8) 7 (4–9) 7 (5–9)

*	�Plus-minus values are means ±SD. The intention-to-treat population included all the patients who had undergone randomization. Informa
tion on coexisting conditions was obtained from the medical records. The values shown are based on available data. Percentages may not 
total 100 because of rounding. ACE denotes angiotensin-converting enzyme, AIDS acquired immunodeficiency syndrome, COPD chronic 
obstructive pulmonary disease, ICU intensive care unit, IQR interquartile range, NSAID nonsteroidal antiinflammatory drug, and RT-PCR 
reverse transcriptase–polymerase chain reaction.

†	�Only hospitalized patients who were not receiving supplemental oxygen or who were receiving up to 4 liters per minute of supplemental 
oxygen were eligible for the trial. Patients who had scores on other levels of the seven-level ordinal scale were not eligible.

‡	�Use of trial medication was defined as the use of hydroxychloroquine or azithromycin before randomization. Details are provided in the 
Supplementary Appendix.
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evaluated by means of generalized linear regres-
sion or mixed models for repeated variables, as 
appropriate. All models were adjusted for age and 
the use of supplemental oxygen at admission.

We also performed sensitivity analyses that 
included all the patients who had undergone 
randomization (intention-to-treat population) and 
sensitivity analyses for the primary outcome for 
the following groups: patients with definitive, 
probable, or possible Covid-19; and patients with 
definitive or probable Covid-19. Two additional 
populations were considered. An efficacy popu-
lation included patients with a confirmed diag-
nosis who received at least one dose of the as-
signed trial drug. The safety population included 
patients according to the medications received 
during the randomized treatment period, regard-
less of the assigned trial group or the result of 
Covid-19 testing.

We planned three interim analyses, to be 
conducted when 120 patients, 315 patients, and 
504 patients had completed 15 days of follow-
up. However, only the first interim analysis was 
conducted. Owing to faster-than-expected enroll-
ment, primary-outcome data for the second and 
third interim analyses were available only after 
trial recruitment was finished. After discussion 
with the data and safety monitoring committee, 
the second and third interim analyses were can-
celled. The data and safety monitoring commit-

tee used Haybittle–Peto14 stopping boundaries, 
with a P-value threshold of less than 0.001 to 
interrupt the trial for safety and a P-value thresh-
old of less than 0.0001 to interrupt the trial for 
efficacy. We did not adjust the final values of the 
hypothesis test for sequential analyses.

Analyses were performed with the use of 
R  software (R Core Team).15 P values for the 
primary outcome were adjusted with the use of 
Bonferroni correction. No P values are reported 
for secondary outcomes; the widths of the con-
fidence intervals for the secondary outcomes have 
not been adjusted for multiple comparisons, so 
the intervals should not be used to infer defini-
tive treatment effects. P values for the safety 
analyses were not adjusted given the importance 
of identifying potential signals of harm. Addi-
tional details about the statistical analyses are 
provided in the Supplementary Appendix.

R esult s

Characteristics of the Patients

We recruited 667 patients, including 504 patients 
with confirmed Covid-19. The numbers of enrolled 
patients according to site are presented in Table 
S1 in the Supplementary Appendix. A total of 
217 patients were randomly assigned to receive 
hydroxychloroquine plus azithromycin, 221 to 
receive hydroxychloroquine, and 229 to receive 

Figure 1. Status of Patients on Day 15.

The primary outcome was clinical status evaluated at 15 days according to a seven-level ordinal scale. The scores  
on the scale were defined as follows: a score of 1 indicated not hospitalized with no limitations on activities; 2, not 
hospitalized but with limitations on activities; 3, hospitalized and not receiving supplemental oxygen; 4, hospital-
ized and receiving supplemental oxygen; 5, hospitalized and receiving oxygen supplementation administered by  
a high-flow nasal cannula or noninvasive ventilation; 6, hospitalized and receiving mechanical ventilation; and 7, 
death. The percentages shown have been rounded to whole numbers.
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standard care (control group) (Fig. S1). The first 
patient underwent randomization on March 29, 
2020; the last patient underwent randomization 
on May 18, 2020; and follow-up was completed 
on June 2, 2020. Two patients were excluded 
after randomization (1 withdrew consent after 
randomization and 1 had been enrolled twice). 
The 15-day follow-up was completed for all the 
remaining 665 patients.

The characteristics of the patients are shown 
in Table 1 and Table S2. Most patients (584 pa-
tients [87.8%]) underwent randomization within 
10 days after symptom onset. The mean age of 
the patients was 50 years, and 58% of all the 
included patients were men. A total of 42% of 
the patients were receiving supplemental oxygen 
at baseline. The baseline data for the modified 
intention-to-treat population are shown in Table 
S3. A comparison between the patients in the 
modified intention-to-treat population and those 
without a confirmed diagnosis of Covid-19 (161 
patients) is shown in Table S4. Patients without 
a confirmed diagnosis of Covid-19 had a higher 
prevalence of chronic pulmonary obstructive 
disease or smoking, a lower prevalence of diabe-
tes, and were less frequently receiving supple-
mental oxygen than patients who had a con-
firmed diagnosis. Details concerning adherence 
to the trial regimen and the use of other medica-
tions are presented in Tables S5 through S7.

Primary Outcome

The primary outcome (status on the seven-point 
ordinal scale at day 15) was assessed in all patients 
who were still in the hospital on day 15 exactly 
and in outpatients (by means of telephone in-
terview) as close to day 15 as possible (see the 
Supplementary Appendix and Fig. S2). Among 
patients with confirmed Covid-19, there were no 
significant between-group differences in the pro-
portional odds of having a higher (worse) score 
on the seven-point ordinal scale at 15 days (hy-
droxychloroquine plus azithromycin vs. control: 
odds ratio, 0.99; 95% confidence interval [CI], 
0.57 to 1.73; P = 1.00; hydroxychloroquine alone 
vs. control: odds ratio, 1.21; 95% CI, 0.69 to 2.11; 
P = 1.00; and hydroxychloroquine plus azithromy-
cin vs. hydroxychloroquine alone: odds ratio, 0.82; 
95% CI, 0.47 to 1.43; P = 1.00) (Table  2). The 
distribution of patients’ scores on the seven-level 
ordinal scale at 15 days is shown in Figure 1.

The estimates and standard errors for the 

Figure 2. Distribution of the Ordinal-Scale Results over Time.

Shown is the course of ordinal-scale results as assessed over the time since 
randomization. However, not all levels of the seven-level scale are shown. Be-
cause data on activity limitation were not available on a daily basis for outpa-
tients, levels 1 and 2 (i.e., the levels for patients who were not hospitalized and 
had no limitations on activities and for those who were not hospitalized but 
who had limitations on activities, respectively) were combined (equivalent to 
the six-level scale described in the Methods section). Thus, in this figure, levels 
1 and 2 indicate not hospitalized. A total of 36 patients were discharged after a 
1-day hospital stay (7 patients who had been assigned to receive hydroxychlo-
roquine plus azithromycin, 8 in the hydroxychloroquine-alone group, and 21 
in the control group). Missing data are shown at the bottom of the graphs.
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mixed-model analysis of the primary outcome 
are shown in Table S8. The distribution of pa-
tients in the ordinal-scale categories over time 
is shown in Figure 2. In this figure, levels 1 and 
2 of the seven-level scale are combined (equiva-
lent to the six-level scale previously described) 
because data on activity limitation were not avail-
able on a daily basis for outpatients.

In the intention-to-treat analysis, there was 
also no significant effect of treatment with either 
hydroxychloroquine plus azithromycin or hydroxy-
chloroquine alone as compared with the control 
group (Table S9). Other sensitivity analyses 
showed similar results (Table S10). The results 
for the primary outcome were not different 
across the three prespecified subgroups (Table 
S11) or in three post hoc subgroups defined ac-
cording to the date of trial enrollment or accord-
ing to previous use of hydroxychloroquine or 
azithromycin (Table S12).

Secondary Outcomes

There were no significant differences in any of the 
secondary outcomes (Table 2). A total of 43 pa-
tients received mechanical ventilation during the 
first 15 days (11.0% of the patients assigned to 
receive hydroxychloroquine plus azithromycin, 
7.5% of those in the hydroxychloroquine-alone 
group, and 6.9% of those in the control group). 
The mean (±SD) numbers of days alive and free 
from respiratory support were 11.1±4.9 in the 
group assigned to receive hydroxychloroquine 
plus azithromycin, 11.2±4.9 in the hydroxychloro-
quine-alone group, and 11.1±4.9 in the control 
group.

A total of 18 patients died in the hospital dur-
ing the trial (5 patients assigned to receive hy-
droxychloroquine plus azithromycin, 7 in the 
hydroxychloroquine-alone group, and 6 in the 
control group). There were no significant between-
group differences with regard to the secondary 
outcomes of thromboembolic complications or 
acute kidney injury within 15 days, either in the 
prespecified analyses (Table  2) or in post hoc 
analyses that accounted for the competing risk 
of death (Table S13). Marginal estimates of ef-
fects for the primary and secondary outcomes 
are shown in Table S14.

Safety

Adverse events in the safety population are 
reported in Table 3. More adverse events were 

reported in patients who received hydroxychlo-
roquine plus azithromycin (39.3%) or hydroxy-
chloroquine alone (33.7%) than in those who 
received azithromycin alone (18.0%) or none of 
the trial drugs (22.6%). Serious adverse events 
occurred in nine patients (Table  3). Prolonga-
tion of the QTc interval was more common in 
patients receiving hydroxychloroquine plus 
azithromycin or hydroxychloroquine alone than 
in patients in the control group; however, fewer 
patients in the control group had serial electro-
cardiographic studies performed during follow-
up than did patients in the other two groups. 
Elevation in liver-enzyme levels was more com-
mon in patients receiving hydroxychloroquine 
plus azithromycin than in the control group. 
Adverse events in the intention-to-treat popula-
tion and in the modified intention-to-treat 
population are shown in Tables S15 and S16, 
respectively.

Discussion

In this open-label, multicenter, randomized, con-
trolled trial involving hospitalized patients with 
confirmed mild-to-moderate Covid-19, a 7-day 
course of hydroxychloroquine either with azithro-
mycin or alone did not result in better clinical 
outcomes as measured by a seven-level ordinal 
scale at 15 days. There was also no effect on any 
of the secondary outcomes. Occurrence of any 
adverse event, elevation of liver-enzyme levels, 
and prolongation of the QTc interval was more 
frequent in patients receiving hydroxychloroquine 
with azithromycin or hydroxychloroquine alone 
than in those receiving neither agent.

The prescription of short courses (<28 days) 
of hydroxychloroquine or chloroquine in the 
United States increased almost 2000% between 
March 21, 2019, and March 21, 2020, with a 
subsequent decrease.16 In Brazil, hydroxychloro-
quine has been formally recommended for the 
treatment of Covid-19 by the Ministry of Health 
since March 25, 2020, for severe cases and since 
May 20, 2020, for mild cases.5,6 However, no 
clinical benefit has been observed to date in 
randomized, controlled trials evaluating hydroxy-
chloroquine for the treatment of Covid-19.9-11 In 
addition, higher doses of chloroquine (600 mg 
twice daily for 10 days) were possibly associated 
with higher mortality.17 Our trial enrolled pa-
tients with mild-to-moderate Covid-19 who were 
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receiving no more than 4 liters per minute of 
supplemental oxygen. Hydroxychloroquine was 
administered relatively early after symptom onset 
(median, 7 days), which is earlier than the me-
dian time from symptom onset to treatment in 
a trial of remdesivir treatment for Covid-19.18 
Furthermore, the addition of azithromycin did 
not improve outcomes as had been suggested by 
observational case series.4

Our trial has several limitations. First, although 
the point estimate of effect suggests no major 
difference between the groups with respect to 
the primary outcome, the trial cannot defini-
tively rule out either a substantial benefit of the 
trial drugs or a substantial harm. For the com-
parison between hydroxychloroquine and con-
trol, for example, our data are compatible with 
odds ratios as low as 0.69 and as high as 2.11. 
Second, the trial was not blinded. Third, de-
spite intense efforts to maintain adherence to 
the assigned treatments, a lack of medications 
that were perceived as beneficial by clinicians 
and patients led to some protocol deviations. 
Fourth, the use of hydroxychloroquine plus 
azithromycin was widespread among patients 
hospitalized with Covid-19 in participating hos-
pitals. We did not specify in our protocol the 
exclusion of such patients until late in the 
course of the trial, and as a consequence, 9.3% 
of the trial participants had previous use of 
hydroxychloroquine and 36.1% had previous 
use of azithromycin. However, in most instanc-
es, the duration of previous use was only 24 to 
48 hours before enrollment, primarily because, 
before May 13, we required that patients be 
enrolled in the trial within 48 hours after hos-
pital admission and because outpatient use of 
these drugs (before admission) was infrequent. 
After May 13, we specified that use of these 
drugs for more than 24 hours was an exclusion 
criterion. Finally, although the median time from 
symptom onset to randomization was 7 days, we 
included patients up to 14 days after the begin-
ning of symptoms; it is conceivable that inter-
ventions that may limit viral replication (e.g., 
hydroxychloroquine) may be more effective ear-
lier in the course of the disease.

In this trial involving hospitalized patients 
with mild-to-moderate Covid-19, we did not find 
a significant difference in a 15-day ordinal clini-
cal-status outcome among groups that received 
standard care, hydroxychloroquine alone, or hy-Ev
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droxychloroquine plus azithromycin. Patients 
who received hydroxychloroquine, either with 
azithromycin or alone, had more frequent events 
of QTc interval prolongation and elevation of 
liver-enzyme levels than patients who did not 
receive either agent.
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