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Background.  Use of hydroxychloroquine in hospitalized patients with coronavirus disease 2019 (COVID-19), especially in 
combination with azithromycin, has raised safety concerns. Here, we report safety data from 3 outpatient randomized clinical trials.

Methods.  We conducted 3 randomized, double-blind, placebo-controlled trials investigating hydroxychloroquine as pre-
exposure prophylaxis, postexposure prophylaxis, and early treatment for COVID-19 using an internet-based design. We excluded 
individuals with contraindications to hydroxychloroquine. We collected side effects and serious adverse events. We report descrip-
tive analyses of our findings.

Results.  We enrolled 2795 participants. The median age of research participants (interquartile range) was 40 (34–49) years, and 
59% (1633/2767) reported no chronic medical conditions. Overall 2544 (91%) participants reported side effect data, and 748 (29%) re-
ported at least 1 medication side effect. Side effects were reported in 40% with once-daily, 36% with twice-weekly, 31% with once-weekly 
hydroxychloroquine, compared with 19% with placebo. The most common side effects were upset stomach or nausea (25% with once-
daily, 19% with twice-weekly, and 18% with once-weekly hydroxychloroquine, vs 11% for placebo), followed by diarrhea, vomiting, or 
abdominal pain (23% for once-daily, 17% twice-weekly, and 13% once-weekly hydroxychloroquine, vs 7% for placebo). Two individuals 
were hospitalized for atrial arrhythmias, 1 on placebo and 1 on twice-weekly hydroxychloroquine. No sudden deaths occurred.

Conclusions.  Data from 3 outpatient COVID-19 trials demonstrated that gastrointestinal side effects were common but mild with 
the use of hydroxychloroquine, while serious side effects were rare. No deaths occurred related to hydroxychloroquine. Randomized clin-
ical trials, in cohorts of healthy outpatients, can safely investigate whether hydroxychloroquine is efficacious for COVID-19.

ClinicalTrials.gov identifier.  NCT04308668 for postexposure prophylaxis and early treatment trials; NCT04328467 for pre-
exposure prophylaxis trial.

Keywords.:  COVID-19; hydroxychloroquine; safety; SARS-Cov2; side effects.

Hydroxychloroquine has in vitro antiviral activity against se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
[1, 2]. While in vitro data suggest that both chloroquine and 
hydroxychloroquine have activity against SARS-CoV-2 rep-
lication, the latter is generally considered less toxic and better 
tolerated. However, clinical data to date demonstrate no con-
clusive efficacy of hydroxychloroquine for the treatment or pre-
vention of coronavirus disease 2019 (COVID-19) [3–5]. Both 

chloroquine and hydroxychloroquine impede SARS-CoV-2 
replication [2]. Several randomized placebo-controlled clinical 
trials are underway to evaluate hydroxychloroquine’s safety and 
efficacy in the prevention and treatment of COVID-19 in both 
inpatient and outpatient populations [6].

In late March 2020, hydroxychloroquine had substantial pos-
itive coverage in the media. However, the tide rapidly turned 
due to concerted efforts to inform physicians and patients about 
the potential risks of taking the drug outside of clinical trial set-
tings [7]. Several inpatient treatment studies then went on to 
show increased cardiac side effects with hydroxychloroquine 
and azithromycin [8, 9]. On April 24, 2020, the US Food and 
Drug Administration (FDA) issued a caution against chloro-
quine and hydroxychloroquine in the treatment of COVID-
19 outside of hospital settings or clinical trials [10]. The FDA 
stated, “Hydroxychloroquine and chloroquine can cause ab-
normal heart rhythms such as QT interval prolongation and…
ventricular tachycardia.” The FDA noted that QT prolongation 
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was more common among persons receiving azithromycin and 
those with prior heart problems or kidney disease.

Hydroxychloroquine nonetheless has a 65-year track record 
of safety when prescribed at recommended doses in popu-
lations with normal liver and kidney function and without 
preexisting cardiac arrhythmias [11]. In the medical special-
ties of tropical medicine and rheumatology, chloroquine and 
hydroxychloroquine have routinely been prescribed without 
baseline laboratory testing or electrocardiogram (EKG) moni-
toring. Whether these tests should be performed in the setting 
of hydroxychloroquine for COVID-19 is controversial. As it 
stands, a number of ongoing clinical trials have been paused or 
halted by regulatory authorities over concerns related to the po-
tential for QT prolongation. Importantly, these safety concerns 
have risen from reports of hydroxychloroquine use in hospi-
talized patients, who are more likely to have severe infections, 
significant comorbidities, and be on multiple concurrent medi-
cations [12].

There are some features of the SARS-CoV-2 virus that may 
predispose individuals with COVID-19 to be more likely to have 
complications from drugs that prolong the QT than healthy in-
dividuals. SARS-CoV-2 itself can enter cardiomyocytes and 
may cause direct cardiac injury [13–15]. Multiple reports of 
increased arrhythmias in individuals with COVID-19 without 
other causes suggest that SARS-CoV-2 itself may cause ar-
rhythmias [15]. Alternatively, elevated cytokines, directly or 
in concert with cardiomyocyte damage, may predispose to ar-
rhythmias [16]. Additionally, COVID-19 is associated with sig-
nificant electrolyte imbalances, including sodium, potassium, 
and calcium, as well as renal failure, each of which also predis-
poses individuals to arrhythmias [15, 17]. Therefore, testing the 
safety of hydroxychloroquine in individuals with COVID-19 
specifically is valuable.

The safety of hydroxychloroquine use for COVID-19 in out-
patients has not been established but is believed to be less risky in 
outpatients than inpatients [18]. To address current knowledge 
gaps regarding the safety and tolerability of hydroxychloroquine 
in the outpatient prevention and treatment of COVID-19 and to 
inform its future usage in the setting of clinical trials, we present 
the safety data from 3 randomized placebo-controlled clinical 
trials of hydroxychloroquine in North America.

METHODS

Study Design

We conducted 3 randomized, double-blind, placebo-controlled 
trials investigating hydroxychloroquine as prophylaxis and 
treatment for COVID-19 disease. The first 2 trials evaluated 
(1) postexposure prophylaxis (PEP) and (2) preemptive early 
treatment (PET; ClinicalTrials.gov Identifier: NCT04308668) 
[3, 19]. Trial enrollment began on March 17, 2020, and con-
cluded on May 6, and follow-up was completed on May 20, 

2020. The third trial assessed pre-exposure prophylaxis (PREP) 
for COVID-19 (ClinicalTrials.gov Identifier: NCT04328467). 
Enrollment for this third trial began April 6 and ended May 26, 
2020, with follow-up concluding on July 13, 2020 [20].

In each of these trials, participants were randomized to re-
ceive placebo or hydroxychloroquine. The PEP trial required 
participants to have a known exposure to a lab-confirmed 
COVID-19 case within 4 days either as a household contact or 
as a health care worker or first responder. The PET trial enrolled 
persons with COVID-19 symptoms of 4 or fewer days’ duration 
and either lab-confirmed SARS-CoV-2 or high-risk exposure 
to a known case within 14 days of symptom onset. The PREP 
required persons to be high-risk health care workers or first re-
sponders with ongoing occupational exposure to COVID-19.

Hydroxychloroquine dosing for both the PEP and PET trials 
was 800 mg load dosing, followed by 600 mg 6–8 hours later, 
and then 600 mg daily for 5 days in total. Participants were in-
structed to split their follow-up dosing in the event of gastroin-
testinal upset. In designing the trials, investigators chose doses 
within the existing FDA-approved dosing range that were mod-
eled to achieve therapeutic concentrations from days 1 through 
10 [21]. Hydroxychloroquine dosing for PREP was dosed at 
400 mg orally once, followed by 400 mg 6 to 8 hours later, and 
thereafter 400 mg weekly or twice weekly for the duration of fol-
low-up, up to 12 weeks. The placebo was dosed similarly.

Study Participants

Participants were enrolled in the 3 trials via internet-based 
surveys throughout the United States and selected Canadian 
provinces. Full details are online (ClinicalTrials.gov Identifiers: 
NCT04308668, NCT04328467) [3]. Participants were excluded 
if they were <18 years old, had an allergy to hydroxychloroquine, 
retinal eye disease, known glucose-6 phosphate dehydrogenase 
(G6PD) deficiency, known chronic kidney disease that was 
stage 4 or 5 or receiving dialysis, known porphyria, weight 
<40  kg, known QT prolongation, or receiving chemotherapy. 
Current use of hydroxychloroquine, azithromycin, or car-
diac arrhythmia medicines (flecainide, amiodarone, digoxin, 
procainamide, propafenone, or sotalol) was also an exclusion 
criterion. On April 20, 2020, the FDA required additional ex-
clusions of structural or ischemic heart disease and personal or 
family history of cardiac QT prolongation and medications that 
prolong the QTc interval.

Health Canada mandated additional exclusions for 
Canadian participants. Women who were pregnant or breast-
feeding were excluded, as were patients with severe diarrhea 
or vomiting; known cirrhosis with a history of encephalop-
athy or ascites; known prolonged cardiac QTc interval, his-
tory of ventricular arrhythmia, or history of sudden cardiac 
death; patients taking additional medicines that had a high 
risk of prolonging the electrocardiogram QTc interval in con-
junction with hydroxychloroquine. The Institutional Review 
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Board (IRB) in Ontario also mandated that a physician 
perform a complete review of medications for participants 
above age 65, to exclude those with important drug–drug 
interactions.

Participants in the PEP and PET trials completed follow-up 
email surveys on days 1, 3, 5, 10, and 14, whereas participants 
in the PREP trial completed weekly follow-up surveys. Surveys 
obtained self-report of study drug adherence, side effects, new 
COVID-19 symptoms, new COVID-19 testing, and hospitaliza-
tion. For participants who stopped their study drug due to side 
effects or for other reasons, we encouraged them to continue 
observational follow-up and completion of self-report surveys.

Statistical Analysis

The analysis presented is primarily descriptive, summar-
izing the frequency of reported medication side effects and 
medication-related serious adverse events, such as hospitaliza-
tion, life-threatening events, or deaths.

Patient Consent Statement

The participant’s written consent was obtained. IRB approval of 
the design of the work occurred at McGill University, Clinical 
Trials Ontario, the University of Manitoba, the University of 
Alberta, and the University of Minnesota.

RESULTS

A total of 2795 individuals were enrolled into the 3 trials. The 
combined median age (interquartile range [IQR]) was 40 (34–
49) years, and 51% were women. The median weight (IQR) was 
79 (66–91) kg. The majority of participants (74%) were health 
care workers and first responders. Approximately 66% of the 
participants were taking no chronic medications, and 59% had 
no chronic medical conditions. Demographic data are dis-
played in Table 1.

Postexposure Prophylaxis and Early Treatment Trials

Of 1312 (n = 821 PEP; n = 491 PET) participants randomized, 
87% (n = 1139) started the study drug and completed follow-up 
surveys. Of 130 participants who started the drug but did not 
complete follow-up, vital status was obtained for 32% (42/130), 
and all were alive. For the remainder, we performed an internet 
search for death records and found none.

Of 1139 who started the study drug and reported side effect 
data, 29% reported 1 or more side effects, with more side effects 
reported among those on hydroxychloroquine (40%) vs placebo 
(18%) (Table 2). The most common side effects reported were 
upset stomach or nausea (25% on hydroxychloroquine vs 9% 
on placebo), followed by vomiting, diarrhea, or other gastro-
intestinal (GI) symptoms (23% on hydroxychloroquine vs 6% 
on placebo), and neurologic reactions, such as lightheadedness 
or dizziness (7% on hydroxychloroquine vs 5% on placebo). 
Self-reported allergic reactions occurred in 7 participants (6 on 

hydroxychloroquine and 1 on placebo). There were no reported 
episodes of arrhythmias or sudden cardiac death.

Only 46 participants (4%) from the PEP and PET trials re-
ported that they stopped the 5-day treatment course due to side 
effects. The distribution of side effects was similar among both 
trials. No serious adverse events, resulting in hospitalization, at-
tributable to medication side effects were reported.

As gastrointestinal issues are known to occur in COVID-
19, we compared side effects between the placebo groups in 
the PEP group vs those who had COVID-19 in the PET group. 
We did not identify a statistical difference in the incidence of 
nausea/upset stomach reports in those with COVID-19 vs those 
exposed (11% vs 8%; P = .12). Similarly, the incidence of diar-
rhea, abdominal pain, vomiting, or other gastrointestinal issues 
did not differ between those with COVID-19 vs those exposed 
(7% vs 4%; P = .14). The risk of having any side effects did not 
differ by sex, age group, weight, or whether the participant was 
a health care worker (Table 3).

Pre-exposure Prophylaxis Trial

Of 1483 randomized, 1405 had follow-up data. Overall, 416 
(30%) individuals experienced at least 1 side effect during 
the study (Table  4). Side effects were higher for those re-
ceiving hydroxychloroquine: 36% of those on twice-weekly 
dosing, 31% on weekly dosing, and 21% on placebo re-
ported at least 1 side effect. Similar to the other trials, the 
most common side effects reported were upset stomach 
or nausea (19% on hydroxychloroquine twice weekly, 
18% on hydroxychloroquine weekly, and 12% on pla-
cebo), followed by vomiting, diarrhea, or other GI symp-
toms (17% on hydroxychloroquine twice weekly, 13% on 
hydroxychloroquine weekly, and 8% on placebo). Two par-
ticipants experienced atrial arrhythmias. One participant 

Table 1.  Baseline Demographics for all 3 Cohorts: Postexposure 
Prophylaxis, Preemptive Early Treatment, and Pre-exposure Prophylaxis

Demographic No. (%) or Median [IQR]

No. of participants 2795

Age, y 40 [34–49]

Weight, kg 79 [66–91]

Women 1423 (51.4)

Ethnicity (all that apply)  

 White or Caucasian 1972 (71.3)

 Black or African American 72 (2.6)

 Asian or South Asian 527 (19.0)

 Hispanic or Latino 132 (4.8)

 Native American or Pacific Islander 36 (1.3)

 Other or not stated 68 (2.5)

Health care worker or first responder 2059 (74.4)

Current smoker 80 (2.9)

No chronic medications listed 1825 (66.0)

No chronic medical conditions 1633 (59.0)
Abbreviation: IQR, interquartile range.
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on placebo was hospitalized twice with atrial fibrillation. 
Another participant on hydroxychloroquine twice weekly 
was hospitalized after a syncopal event and was found to have 
a supraventricular tachycardia. No ventricular arrhythmias 
were reported.

In total, across the 3 cohorts, 34 individuals were hospitalized 
(1% incidence). The PEP trial had 2 individual hospitalizations, 
1 in each arm, and no deaths. The PET trial had 14 hospital-
izations and 2 deaths. With hydroxychloroquine, 4 hospitaliza-
tions and 1 nonhospitalized death occurred. With placebo, 10 
hospitalizations occurred, with 1 hospitalized death. Two hos-
pitalizations were for non-COVID-19-related, non–study med-
ication–related reasons, while the remaining 12 hospitalizations 
were due to COVID-19. Eighteen individuals were hospitalized 
from the PREP study, 2 for COVID-19, 2 for arrhythmias (1 
on hydroxychloroquine twice daily and 1 on placebo), and the 
other 7 individuals were hospitalized for non-study-related 
reasons. No sudden unexplained deaths have been reported in 
any of the 3 trials. Full details are available in Supplementary 
Table 1.

DISCUSSION
Among 2544 participants reporting side effects from 3 
randomized clinical trials investigating the efficacy of 
hydroxychloroquine in outpatient COVID-19 prevention and 
treatment, 29% reported at least 1 medication-related side ef-
fect. We captured 1 episode of supraventricular tachyarrhythmia 
with syncope in an individual on hydroxychloroquine and 2 epi-
sodes of atrial fibrillation in 1 individual on placebo. Whether 
hydroxychloroquine was responsible for or contributed to the 
development of the supraventricular tachycardia is unclear. 
Hydroxychloroquine prolongs the QT interval and therefore 
is associated with an increased risk of ventricular arrhythmias, 
not atrial arrhythmias. Regardless, atrial arrhythmias were 
rare in both arms, and there were no episodes of ventricular 
arrhythmia or sudden death in ~50 000 patient-days of cumu-
lative exposure.

As expected, the most common side effects were nausea and gas-
trointestinal upset. In addition to hydroxychloroquine, COVID-19 
is also known to cause gastrointestinal upset. However, when we 
compared the rate of gastrointestinal upset among those receiving 

Table 3.  Odds of Side Effects in the Postexposure Prophylaxis and Early Treatment Cohorts

Group Odds Ratio of Any Side Effect 95% CI P Value

Women vs men 1.163 0.827–1.637 .39

Health care worker vs not 0.796 0.570–1.111 .18

Age <35 y compared with 35–50 y 1.055 0.707–1.576 .79

Age >50 y compared with 35–50 y 0.726 0.457–1.151 .17

Weight <64 kg compared with 64–87 kg 1.421 0.911- 2.218 .12

Weight >87 kg compared with 64–87 kg 0.744 0.470–1.179 .21
P value was calculated using the chi-square test.

Table 2.  Combined Side Effects During Days 1–5 in the Postexposure Prophylaxis and Early Treatment Cohorts

Hydroxychloroquine, No. (%) Placebo, No. (%) P Value

No. randomized 658 654  

Started study medication 576 (87.5) 563 (86.1) .46

Any side effect (days 1–5)a 231 (40.1) 101 (17.9) <.001

Side effectsa    

 Nausea or upset stomach 146 (25.3) 53 (9.4) <.001

 Diarrhea, abdominal pain, vomiting 131 (22.7) 35 (6.2) <.001

 Irritability, dizziness, vertigo 39 (6.8) 26 (4.6) .13

 Tinnitus 16 (2.8) 8 (1.4) .15

 Headache 15 (2.6) 8 (1.4) .21

 Visual changes 7 (1.2) 5 (0.9) .77

 Skin reaction 10 (1.7) 4 (0.7) .18

 Taste change or dry mouth 3 (0.5) 3 (0.5) >.99

 Allergic reaction 6 (1.0) 1 (0.2) .12

 Hot flashes, night sweats, or palpitations 2 (0.3) 1 (0.2) >.99

 Fatigue 1 (0.2) 1 (0.2) >.99

 Panic 0 (0.0) 1 (0.2) .49

 Other 1 (0.2) 2 (0.4) .62

P values were calculated using the chi-square test. 
aOf those who started study medication.

http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofaa500#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofaa500#supplementary-data
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placebo in the postexposure prophylaxis cohort vs those in the 
symptomatic cohort, reported gastrointestinal side effects were not 
significantly more frequent. Most participants regarded gastroin-
testinal upset as tolerable and completed the course of medication.

Medications causing QT prolongation are feared due to the 
risk of inducing ventricular arrhythmias, yet reports of arrhyth-
mias due to hydroxychloroquine use are most often reported in 
the setting of co-ingestion, chronic use, or overdose [22–24]. 
The FDA does not recommend the use of hydroxychloroquine 
with other agents that prolong the QTc [11], such as 
azithromycin [25]. In 2017, the World Health Organization 
(WHO) reported that there has never been a reported sudden 
cardiac death attributable to chloroquine when prescribed at 
malaria treatment doses [26]. Despite the long history of chlo-
roquine/hydroxychloroquine for malaria treatment and rheu-
matological diseases such as lupus, there have been increasing 
concerns around side effects in patients with COVID-19, es-
pecially related to arrhythmias [27, 28]. The FDA has now 
changed their emergency use authorization recommendation 
for hydroxychloroquine in COVID-19 treatment and preven-
tion for this reason, among many others [10].

For context, a perspective on dosing is needed to un-
derstand potential risks associated with chloroquine/
hydroxychloroquine. Decades of safety data are available for 
the standard doses of chloroquine used for malaria prophy-
laxis (500 mg [300 mg chloroquine base] weekly) and malaria 
treatment (2.5  g [1.5  g chloroquine base] total over 3  days). 
Cardiac conduction alterations were mostly seen when using 
much higher doses in hospitalized patients with COVID-19 
(12 g chloroquine base over 10 days) [9]. The cumulative dose 
of hydroxychloroquine base used in our PEP and PET trials is 

3.8 g (2.9 g base) total over 5 days. This is in line with estab-
lished safe dosing strategies and below the doses shown to cause 
harmful effects [29, 30]. The Outcomes Related to COVID-19 
Treated with Hydroxychloroquine among In-patients with 
Symptomatic Disease (ORCID) trial used 400 mg twice on day 
1 followed by 200 mg twice daily for 5 days total (ClinicalTrials.
gov Identifier: NCT04332991). They enrolled 479 individ-
uals and also found no significant safety concerns at that dose. 
Similarly, the RECOVERY trial used 2.4 g (1.86 g base) in 4 di-
vided doses over 24 hours, followed by 800 mg (620 mg base) 
for an additional 9 days or until discharge, and they reported no 
significant safety concerns in 11 000 hospitalized patients with 
COVID-19 randomized to hydroxychloroquine or placebo [31].

Our trials additionally excluded participants taking 
azithromycin and other QT-prolonging drugs to enhance safety 
further. Other risk factors for QT prolongation, such as hypo-
kalemia or hypomagnesemia, are uncommon in outpatients 
[32, 33]. Mercuro et al. found QTc prolongation at 2.4-g courses 
of hydroxychloroquine over 5  days, but only clinically con-
cerning side effects when combined with azithromycin, and 
side effects were more common among those already on loop 
diuretics [8]. Our data showed 1 potential cardiac complica-
tion (atrial arrhythmia) in 1 individual on hydroxychloroquine 
and 1 on placebo. Our potential rate of atrial arrhythmias due 
to hydroxychloroquine is <1 in 1000. Many commonly used 
drugs, including antibacterial, antifungal, and other antimal-
arial drugs, are known to prolong the QT, and thereby are rarely 
associated with arrhythmias [34]. The risk of QT prolonga-
tion has not precluded the use of drugs such as ciprofloxacin 
or fluconazole in most patients, but has required that clinicians 
exercise caution.

Table 4.  Side Effects from Pre-exposure Prophylaxis Cohort

Hydroxychloroquine 2x Per Week, No. (%) Hydroxychloroquine 1x Per Week, No. (%) Placebo P Value

No. randomized 495 494 494  

No. with completed surveys 463 473 469  

Any side effect 168 (36.4) 148 (31.3) 100 (21.4) <.001

Side effects     

Nausea or upset stomach 90 (19.4) 83 (17.5) 57 (12.2) .03

Diarrhea, abdominal pain, or vomiting 79 (17.1) 61 (12.9) 35 (7.5) <.001

Palpitations 6 (1.3) 4 (0.8) 8 (1.7) .51

Irritability, dizziness, vertigo 24 (5.2) 27 (5.7) 22 (4.7) .80

Tinnitus 7 (1.5) 10 (2.1) 5 (1.1) .44

Fatigue 5 (1.1) 1 (0.2) 1 (0.2) .10

Visual changes 4 (0.9) 7 (1.5) 3 (0.6) .41

Skin reaction 23 (5.0) 13 (2.7) 11 (2.3) .07

Allergic reaction 4 (0.9) 2 (0.4) 3 (0.6) .70

Sleep disturbance 7 (1.5) 10 (2.1) 7 (1.5) .71

Myalgia 2 (0.4) 7 (1.5) 2 (0.4) .11

Arrhythmias 1 (0.2) 0 (0.0) 1 (0.2) –

Other, <1% each 11 (2.3) 11 (2.3) 8 (1.7) –

P values were calculated using the chi-square test. The percentages of side effects are from participants who completed surveys since starting medication. The median number of side 
effects is among those reporting side effects. Of arrhythmias in the hydroxychloroquine group, this was a new supraventricular tachycardia resulting in syncope and hospitalization. In the 
placebo group, new atrial fibrillation occurred in 1 person, resulting in 2 hospitalizations.
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Limitations

Despite the innovative design of these clinical trials, several limi-
tations remain. A significant limitation of our studies is related to 
their pragmatic nature, which relied on self-reporting. We did not 
prospectively record or evaluate for laboratory abnormalities or 
QTc changes. While we have outcome data on 91% of participants 
who have completed the studies, it is possible, given the passive 
nature of self-reported follow-up, that those lost to follow-up may 
have had an adverse event that was not reported to our study team 
or their designated emergency contacts.

Additionally, our cohorts are relatively young, with a me-
dian age of 40. Given that our studies were internet-based and 
advertised initially through social media, an internet-savvy 
population with a median age of 40 years was recruited. Our 
participants had few comorbidities and were on few medica-
tions. They were also predominantly health care workers, com-
prising a population of individuals with high health literacy. 
All of these factors make our outpatient research participants 
healthier than most hospitalized cohorts. Finally, our study ex-
clusively included outpatients. Patients admitted to the hospital 
are generally older and have more comorbidities. They also are 
more likely to have cardiac complications of COVID-19 and 
thus may be more susceptible to developing adverse effects 
from hydroxychloroquine. Our data are most likely to be infor-
mative for relatively healthy outpatients.

CONCLUSIONS

While efforts toward the development of a vaccine con-
tinue, agents that can prevent or treat COVID-19 are impor-
tant. There are still hydroxychloroquine trials ongoing against 
COVID-19 for early treatment or prevention. Thus, timely 
completion of randomized placebo-controlled clinical trials is 
essential. Thus, large-scale clinical trials to carefully evaluate 
the limited potential therapeutics that have been identified and 
perhaps even to replicate results of completed trials are im-
perative to our public health response. Ongoing clinical trials 
can safely continue, with research participants and regulatory 
bodies reassured as to the general safety of hydroxychloroquine 
when using appropriate exclusion criteria among a similar gen-
erally healthy outpatient population such as ours. Safety data 
using hydroxychloroquine among older patients with COVID-
19 and multiple comorbidities would need to come from other 
studies or be inferred from the decades-long experience with 
hydroxychloroquine. Importantly, hydroxychloroquine will 
continue to be used for infectious diseases and rheumatologic 
conditions other than COVID-19, and providers should be re-
assured by the general safety profile.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility 

of the authors, so questions or comments should be addressed to the 
corresponding author.
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