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Purpose. To evaluate whether use of hydroxychloroquine was associated 
with a reduced likelihood of intensive care unit (ICU) admission in patients 
with coronavirus disease 2019 (COVID-19) in the early weeks of the pan-
demic.

Methods. A retrospective, observational cohort study was conducted to 
determine selected treatment outcomes in 336 patients hospitalized with 
COVID-19 at an acute care community hospital in the Hudson Valley region 
of New York from March 20 to April 20, 2020. Eligibility included admission 
to the hospital, a laboratory-confirmed diagnosis of SARS-CoV-2 infec-
tion, and no need for intubation or intensive care at admission. The median 
(interquartile range) ages of patients who received hydroxychloroquine 
(n = 188) and those who did not (n = 148) were 68 (58-82) and 64 (51-
73) years, respectively. In a multivariable model that included age, gen-
der, obesity, diabetes, and hydroxychloroquine use, patients who received 
hydroxychloroquine were significantly more likely than those not treated 
with the drug to be transferred to an ICU (odds ratio, [OR], 8.1; 95% con-
fidence interval [CI]: 3.8-17) and significantly more likely to be intubated 
(OR, 7.99; 95% CI, 3.76-16.91); these associations were not influenced 
by disease severity. In-hospital mortality did not differ significantly with 
disease severity between those who did and those who did not receive 
hydroxychloroquine.

Conclusion. Hydroxychloroquine use was significantly associated with 
increased risks of ICU admission and intubation in patients with mild, 
moderate, and severe symptoms of COVID-19. There were no sig-
nificant between-group differences in mortality with use vs nonuse of 
hydroxychloroquine.
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Coronavirus disease 2019 (COVID-
19) caused by severe acute re-

spiratory syndrome-coronavirus 2 
(SARS-CoV-2) has been character-
ized as a global pandemic, with a cur-
rent case-fatality rate of 2.2% in the 
United States alone.1 In New York State, 
COVID-19 had resulted in over 33,000 
deaths as of November 17, 2020—the 
largest COVID-19 mortality burden 
in the nation.2 The illness course has 
been variable and unpredictable, as 
many patients infected with SARS-
CoV-2 remain asymptomatic or have 

mild symptoms, while others pro-
gress to developing severe pneumonia 
requiring mechanical ventilation. 
Therapeutic agents under investigation 
target different phases of COVID-19, 
including acute viral illness and pul-
monary and proinflammatory phases. 
Due to the rapid spread and progres-
sion of COVID-19, effective treatments 
are desperately needed.

Numerous medications, including 
hydroxychloroquine, have been used 
to treat COVID-19 because of their anti-
viral and anti-inflammatory properties. 

Impact of hydroxychloroquine on disease progression 
and ICU admissions in patients with SARS-CoV-2 
infection
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In vitro studies of SARS-CoV-2 sug-
gested a possible antiviral effect of 
hydroxychloroquine due to its ability 
to elevate endosomal pH, disrupt 
intracellular transport of the virus, 
and alter glycosylation of angiotensin-
converting enzyme 2 (ACE-2), thereby 
preventing viral entry to ACE-2.3 
Despite the widespread off-label use of 
hydroxychloroquine in the treatment 
of COVID-19, it has not been proven 
to be effective. Initial results from 
preliminary small studies have been 
inconclusive; therefore, during the ini-
tial surge of COVID-19 cases in April 
2020, the Infectious Diseases Society 
of America (IDSA) recommended that 
hydroxychloroquine, with or without 
azithromycin, should only be used in 
the context of a clinical trial.4

Hydroxychloroquine has been dem-
onstrated to have a vast array of mech-
anisms, including immunomodulatory, 
antithrombotic, antiviral, hypogly-
cemic, and even antineoplastic effects. 
However, it has also been associated 
with significant toxicities, including 
cardiac arrhythmias and irrevers-
ible retinal damage.5-8 Emerging data 
and anecdotal observations suggest a 
limited benefit of hydroxychloroquine 
in slowing or preventing progres-
sion of COVID-19. Therefore, we 
aimed to determine the association of 
hydroxychloroquine and its value in 
preventing admission to an intensive 
care unit (ICU), intubation, and mor-
tality in patients with COVID-19.

Methods

Study design.   A  retrospective, 
observational cohort study was con-
ducted to determine the impact of 
hydroxychloroquine on disease pro-
gression in patients with COVID-19. 
The study was approved by the insti-
tutional review board of Montefiore 
Nyack Hospital and was granted a 
waiver of patient consent require-
ments. The cohorts included patients 
who received hydroxychloroquine and 
those who did not. The primary out-
come was ICU admission. Secondary 
outcomes included need for intubation 
and in-hospital mortality.

Patients who received hydroxychloro
quine initially received a 5-day course of 
therapy that included a loading dose of 
400 mg every 12 hours on day 1 followed 
by a dose of 200  mg every 12 hours on 
days 2 through 5.9 Approximately halfway 
through our study period, this regimen 
was updated based on pharmacokinetic 
evidence and Monte Carlo simulations 
that suggested the need for a higher 
loading dose followed by a shorter 
course of therapy. The new regimen in-
cluded a one-time 800-mg loading dose 
followed by doses of 400  mg at 6, 24, 
and 48 hours afterwards.10,11 The 5-day 
course of therapy was not used in any 
patients once the 2-day course was ini-
tiated. Patients were defined as having 
received hydroxychloroquine if they 
were receiving it at study baseline or 
received it during hospital admission 
prior to intubation.

The decision to use hydroxychlor
oquine was often based on patient-
specific clinical factors such as oxygen 
saturation level. Therefore, we tested 

the relationship between covariates (ie, 
disease severity, age, gender, obesity, 
and diabetes) using χ 2 tests and identi-
fied disease severity as the only variable 
that was significantly correlated with 
hydroxychloroquine use, with a mod-
erate to strong positive relationship 
(phi coefficient, 0.39). We controlled for 
this collinearity with a secondary ana-
lysis of the data by matching the study 
population by disease severity (mild or 
moderate symptoms vs severe symp-
toms) and reanalyzed each treatment 
cohort.

Patient identification. Consec
utive patients admitted with a diag-
nosis of COVID-19 from March 20 to 
April 20, 2020, were included. Three 
patients who had been in the hospital 
since November 2019 and contracted 
COVID-19 during this time period were 
included as well. Patients were identi-
fied by International Classification of 
Diseases, 10th revision (ICD-10) codes 
and by laboratory results that were 
positive for COVID-19 and reported 
in our electronic health record (EHR). 
Information on patients with a positive 
COVID-19 test was pulled into a data 
mining system when they were iden-
tified in our EHR, which allowed us to 
pull a report on all the patients.

Patients were tested according 
to Centers for Disease Control and 
Prevention (CDC)–recommended pro-
cedures, which included a deep naso-
pharyngeal swab followed by viral RNA 
detection by reverse transcriptase poly-
merase chain reaction assay. Patients 
were included in the cohorts if they 
were admitted during the study time 
frame and tested positive for SARS-
CoV-2. Disease severity was determined 
according to EHR documentation at the 
time of hydroxychloroquine initiation 
or, for patients who did not receive it, at 
admission. Patients were classified as 
having mild disease if they had a fever 
and cough, with or without diarrhea. 
Moderate disease severity was defined 
as mild symptoms in addition to short-
ness of breath along with an oxygen 
saturation greater than 93% on room 
air. Severe disease was defined as fever, 
cough, shortness of breath along with 

KEY POINTS
	•	 A retrospective cohort study 

was conducted to determine 
whether hydroxychloroquine 
use was associated with 
disease progression among 
hospitalized patients with 
coronavirus disease 2019 
(COVID-19).

	•	 Use of hydroxychloroquine 
was associated with higher 
rates of ICU admission and 
intubation in patients with 
COVID-19 regardless of 
symptom severity.

	•	 Due to the lack of published 
data from randomized con-
trolled trials during the initial 
pandemic surge, real-time data 
collection and analysis was es-
sential for identifying trends and 
adapting COVID-19 treatment 
protocols accordingly.
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an oxygen saturation of ≤93% on room 
air, and a requirement of supplemental 
oxygen. Patients were excluded if they 
did not test positive for SARS-CoV-2, 
if they required intubation within 24 
hours of admission, or if they were not 
admitted to the hospital.

Data abstraction.  All patients 
who had a positive test for SARS-CoV-2 
were captured in our data mining 
system and their records subsequently 
analyzed for various factors, including 
age, gender, height, and weight; factors 
related to disease severity, as described 
above; history of diabetes mellitus; 
change in oxygen supplementation 
status; whether the patient decom-
pensated during the admission and 
required intubation; ICU admission, 
ICU length of stay (LOS), and total hos-
pital LOS; and discharge disposition. 
All data were manually abstracted from 
the EHR and stored in a spreadsheet 
that was saved on a private, internal 
server maintained by the hospital. All 
protected health information was cen-
sored during data collection.

Statistical analysis.  We cal-
culated that a sample size of 106 pa-
tients in each arm was needed in order 
to detect an 18% difference in ICU 
admission rates between the arms 
with a power of 80% and an α of 0.05. 
These calculations were based on in-
ternal data that showed ICU admis-
sion rates to be 59% and 41% overall in 
populations of patients who received 
hydroxychloroquine and those who did 
not, respectively. In order to control for 
multicollinearity, we reanalyzed the 
data after matching for disease severity. 
We recalculated sample sizes based on 
ICU admission rates within the groups 
of patients with mild to moderate or se-
vere disease. We determined that the 
mild to moderate disease group should 
have 32 patients in each arm in order to 
achieve 80% power with an α of 0.05, 
and the severe group should have 33 
patients in each arm to achieve 90% 
power with an α of 0.01.12

We set the primary and secondary 
outcomes as categorical dependent 
variables and hydroxychloroquine use 
as the categorical independent variable. 

We then calculated significance and 
correlation coefficients using a bino-
mial model that included the inde-
pendent variable (hydroxychloroquine 
use) and the age, gender, obesity, 
and diabetes covariates using a 
multivariable logistic regression tech-
nique. Pseudo R2 values were derived 
from the Nagelkerke index. We calcu-
lated significance levels for discrete 
and continuous demographic values 
within and between the cohorts using 
χ 2 and Student t tests. We also calcu-
lated the odds ratio (OR) and 95% con-
fidence interval (CI) for reaching one 
of the outcomes according to whether 
a patient received hydroxychloroquine 
in the separate disease state analyses. 
LOS was evaluated with a Kaplan-
Meier plot, with censoring of data on 
patients who expired. A  log rank test 
was used to evaluate treatment cohorts. 
Statistical analyses were done using 
IBM SPSS Statistics, Version 27.0 (IBM 
Corporation, Armonk, NY).

Results

Population characteristics.  A 
total of 336 consecutive patients ad-
mitted with COVID-19 were included 
in the study. A  total of 188 patients 
(56%) received hydroxychloroquine 
and 148 (44%) did not receive 
hydroxychloroquine. All patients in-
cluded were COVID-19 positive, and 
19 patients without a positive labora-
tory confirmation were excluded. 
Out of the patients who received 
hydroxychloroquine, 153 patients re-
ceived treatment during the first 24 
hours of admission and 35 patients 
were treated after the first day of their 
hospital stay.

The per-group baseline characteris-
tics are summarized in Table 1. Baseline 
characteristics show an overall mean 
(SD) age of 64.3 (17.0) years and a pre-
dominance of men (n  =  209 [62.2%]). 
Most patients (71.7%) were obese, and 
94 patients (28%) of the overall cohort 
also had diabetes.

Effect of hydroxychloroquine 
on ICU admission rates.  There 
were 76 patients (22.6%) who were ad-
mitted to the ICU. Significantly more 

patients who received vs did not receive 
hydroxychloroquine were admitted 
to the ICU (35.6% vs 6.1%, P  <  0.0001; 
Figure 1A). A  logistic regression was 
performed to ascertain the effects of 
age, gender, obesity, diabetes, and 
hydroxychloroquine use on the likeli-
hood that a patient’s condition would 
worsen and require a transfer to an ICU 
setting. The results of logistic regression 
modeling were statistically significant 
(χ 2(5)  =  45.787, P  <  0.05). The model 
explained 19.7% (Nagelkerke R2) of the 
variance in ICU transfers and correctly 
classified 76.9% of cases. Patients who 
received hydroxychloroquine were 
8.05 (95% CI, 3.8-17.0) times more 
likely to have been transferred to an 
ICU than those who did not receive it. 
Other covariates in the model were not 
significantly associated with an ICU 
transfer, and these effects were not in-
fluenced by severity of symptoms at the 
time hydroxychloroquine therapy was 
started (Table 2).

Effect of hydroxychloroquine 
on intubation and LOS and mor-
tality rates.  There were 73 patients 
(21.7%) who required intubation. The 
use vs nonuse of hydroxychloroquine 
was significantly associated with a 
higher rate of intubation (34.0% vs 
6.1%, P  <  0.0001; Figure 2A), and the 
multivariable model showed a corres-
ponding significantly greater intub-
ation risk (OR, 7.99; 95% CI, 3.76-16.91). 
Hydroxychloroquine use was consist-
ently associated with a significantly 
greater risk of intubation when patients 
were analyzed according to their dis-
ease state. When patients were grouped 
by disease severity, obesity was associ-
ated with a significantly higher risk of 
intubation in those with mild to mod-
erate disease (OR, 4.41; 95% CI, 1.01-
19.28). Other covariates in the model 
were not significantly associated with 
intubation, and these effects were not 
influenced by severity of symptoms at 
the time of hydroxychloroquine initi-
ation (Table 3).

There was no significant difference 
in overall LOS values between the treat-
ment cohorts when accounting for mor-
tality (P = 0.193; Figure 3). Additionally, 
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in-hospital mortality was similar among 
those who received and those who did 
not receive hydroxychloroquine (29.8% 
vs 25.0%, P < 0.603), and when analyzed 
by disease severity, the only factor that 
significantly increased the odds of mor-
tality was age; older patients with mild 
to moderate disease and those with se-
vere disease were 1.1 (95% CI, 1.04-1.06) 
and 1.04 (95% CI, 1.02-1.06) times more 
likely than younger patients to expire, 
respectively. The mean ages of patients 
with mild to moderate and patients 
with severe disease who expired were 
78.2 years and 70.1 years, respectively, 
and patients in each of these subgroups 
were significantly older on average 
than those who did not expire (mean 
ages of 63.6 and 62.1 years, respectively; 
P < 0.01 for both comparisons).

Analysis by disease severity 
at hydroxychloroquine initiation 
or admission. Collinearity between 
hydroxychloroquine use and disease se-
verity was controlled for by matching all 
patients by disease severity and analyzing 
for the influence of hydroxychloroquine 
on the various outcomes. There were 
122 patients (36.3%) with mild to mod-
erate disease and 214 (63.7%) with 
severe disease. For the group with 

mild to moderate disease overall, the 
mean (SD) age was 62.6 (19.3) years 
(mean age, 64  years vs 60  years in the 
hydroxychloroquine vs no treatment 
cohorts, P = 0.29); males made up 57.4% 
of the group, 37.5% had a body mass 
index (BMI) that categorized them as 
obese, and 24.6% had diabetes. For the 
severe disease group, the mean (SD) age 
was 65.1 (15.4) years; however, patients 
who received hydroxychloroquine 
were significantly younger than those 
who did not, on average (62.4  years 
vs 71.7  years, P  <  0.01). Males made 
up 65.0% of the severe disease group, 
34.3% had a BMI that categorized them 
as obese, and 30.0% had diabetes.

In the mild to moderate disease 
group, 37 patients (30.3%) and 85 pa-
tients (69.7%) received and did not 
receive hydroxychloroquine, respect-
ively; in the severe disease group, 
there were 151 patients (70.6%) and 
63 patients (29.4%), respectively. In 
our multivariable model, we found 
that patients with mild to moderate 
disease were more likely to have been 
admitted to an ICU if they received 
hydroxychloroquine (24.3% vs 2.4%, 
P  <  0.003; Figure 1B). Similarly, we 
saw that patients with severe disease 

were also more likely to have been 
admitted to an ICU if they received 
hydroxychloroquine (38.4% vs 11.1%, 
P = 0.001; Figure 1C).

There was a similar trend when the 
need for intubation was analyzed ac-
cording to disease severity. Patients 
with mild to moderate disease were 
at a higher risk for intubation if they 
received hydroxychloroquine (27.0% 
vs 3.5%, P  <  0.001; Figure 2B). We ob-
served that patients with severe disease 
were also at a higher risk for intubation 
if they received hydroxychloroquine 
(35.8% vs 9.5%, P = 0.001; Figure 2C).

Discussion

Hydroxychloroquine gained attrac-
tion as a possible therapeutic agent for 
use against COVID-19 due to a single 
in vitro study that demonstrated higher 
potency of hydroxychloroquine rela-
tive to chloroquine.9 These results were 
extrapolated to support wide-scale use 
of the drug in patients with COVID-19. 
In our analysis, hydroxychloroquine 
use was associated with significantly 
increased risks of ICU admission and 
intubation after adjusting for initial dis-
ease severity. We did not see a signifi-
cant difference in overall in-hospital 

Table 1. Baseline Patient Demographics Overall and by Study Cohorta

Characteristic Overall (n = 336) HCQ Use (n = 148) No HCQ Use (n = 188)

Age, mean (SD), y 64.3 (17.0) 67.3 (17.8) 62 (15.9)

Age range, y    

  18–40 35 (10.4) 14 (9.5) 21 (11.2)

  41–60 91 (27.0) 36 (24.3) 55 (29.3)

  61–80 147 (43.8) 58 (39.2) 89 (47.3)

  >81 63 (18.8) 40 (27.0) 23 (12.2)

Male 209 (62.2) 84 (56.8) 125 (66.5)

Diabetes 94 (28.0) 42 (28.4) 52 (27.7)

Obesity (all types) 241 (71.7) 94 (63.5) 141 (75.0)

  Overweight 118 (49.0) 56 (59.6) 62 (44.0)

  Obesity class I 62 (25.7) 21 (22.3) 41 (29.0)

  Obesity class II 31 (12.9) 8 (8.5) 23 (16.3)

  Obesity class III 24 (10.0) 9 (9.6) 15 (10.6)

Abbreviations: HCQ, hydroxychloroquine; SD, standard deviation.
aAll data are number and percentage of patients unless otherwise indicated.
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mortality among groups, which was 
consistent with previous observational 
studies done in New York.13,14 Our find-
ings suggest that the possible benefit of 

hydroxychloroquine against COVID-19 
observed in vitro does not translate into 
beneficial clinical outcomes and use of 

the drug was associated with worsening 
of the disease.

The largest pertinent randomized 
controlled trial to date, which included 
479 hospitalized adults who received 
hydroxychloroquine, was stopped early 
due to a lack of efficacy compared to 
placebo use at day 14 after randomiza-
tion.15 One smaller randomized con-
trolled trial evaluated the effectiveness 
of hydroxychloroquine in 150 patients 
with COVID-19 and found no benefit 
in terms of conversion to SARS-CoV-2–
negative status or symptom alleviation 
relative to standard-of-care measures 
after 28  days.16 Chen et  al17 conducted 
another smaller randomized controlled 
trial involving 62 patients with COVID-
19 and observed a 1-day difference in 
time to alleviation of cough and fever 
in the hydroxychloroquine group. 
Although these were prospective ran-
domized controlled trials, the benefits 
observed with hydroxychloroquine use 
for COVID-19 were minimal.

A large retrospective analysis of data 
from hospitalized patients with con-
firmed COVID-19 among the Veterans 
Affairs population concluded that the 
use vs nonuse of hydroxychloroquine 
was associated with 2-fold higher 
mortality; however, symptom severity 
upon hydroxychloroquine initiation 
was not measured.18 The study in-
vestigators also did not disclose the 
hydroxychloroquine doses used or 
durations of therapy. In contrast, we 
sought to eliminate these potential 
confounders in our study by creating 
2 separate cohorts: patients with mild 

Figure 1. Association of hydroxychloroquine use with intensive care unit (ICU) 
admission, by disease severity.
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Table 2. Impact of Demographic Factors, Comorbidities, and Hydroxychloroquine Use on Risk of ICU Admission, 
Overall and by COVID-19 Symptom Severity

Variable

Odds Ratio for ICU Amission (95% CI)

All Patients Mild to Moderate Symptoms Severe Symptoms

HCQ use 8.05 (3.8-17.02) 12.75 (2.34-69.54) 4.6 (1.90-11.12)

Age (older) 1.00 (0.98-1.02) 1.00 (0.96-1.04) 1.00 (0.97-1.02)

Gender (male) 1.17 (0.66-2.10) 1.44 (0.32-6.52) 1.32 (0.69-2.56)

Obesity 1.26 (0.69-2.31) 4.81 (0.94-24.73) 1.03 (0.51-2.06)

Diabetes 1.09 (0.59-2.03) 2.18 (0.48-9.89) 0.94 (0.48-1.87)

Abbreviations: CI, confidence interval; COVID-19, coronavirus disease 2019; HCQ, hydroxychloroquine; ICU, intensive care unit.
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or moderate symptoms and patients 
with severe symptoms on admission or 
upon hydroxychloroquine initiation.

In our institution’s protocol, 
hydroxychloroquine ordering was re-
stricted to the infectious diseases phys-
icians, which allowed for randomization 
of our patient population according 
to whether or not they were seen by 
infectious diseases physicians on ad-
mission. Depending on their decision 
to start treatment, we were able to sep-
arate patients into 2 separate cohorts: 
those who were and those who were 
not treated with hydroxychloroquine. 
Only 3% (11 of 336)  of our patients 
received azithromycin in combin-
ation with hydroxychloroquine due 
to a lack of validated benefit in the 

literature and the additive cardiotoxic, 
QT interval–prolonging effects that 
can occur when using both agents. 
Most patients who were empirically 
receiving azithromycin at the time of 
hydroxychloroquine initiation were 
switched to an alternative antibiotic 
without QT-prolonging effects.

Our results suggest that patients 
presenting with mild, moderate, 
or severe symptoms who received 
hydroxychloroquine were at higher risk 
for both  admission to the ICU and re-
quiring intubation. These results were 
sustained after adjusting for disease se-
verity on the basis of clinical symptoms. 
Although the mechanism of action of 
hydroxychloroquine is not fully under-
stood, one possible explanation of our 

results may be hydroxychloroquine’s 
immunomodulatory effects rather 
than its proposed antiviral effects. 
Hydroxychloroquine has been shown 
to inhibit various proinflammatory 
cytokines, such as tumor necrosis factor 
α, interleukin (IL)-1 and IL-6, and was 
suspected to mediate the effects of cyto-
kine storm associated with COVID-19.5 
However, hydroxychloroquine may im-
pact other protective mediators of the 
immune response in patients infected 
with SARS-CoV-2, which may have con-
tributed to the observed clinical deteri-
oration in patients treated with it in our 
study. Further research trials are needed 
to validate hydroxychloroquine’s 
immunomodulatory effects, specific-
ally in COVID-19.

Our study had several limitations. 
First, the mortality difference between 
groups may have been underestimated 
because some patients who were dis-
charged home actually received hospice 
care at home due to their overall poor 
prognosis. Although we did not observe 
any statistical differences in mortality 
between the groups, approximately 
12.8% of patients (43 of 336) were still ad-
mitted to the hospital at the time of data 
analysis. Second, we did not collect in-
formation regarding prognostic labora-
tory values such as C-reactive protein 
(CRP), lactate dehydrogenase (LDH), 
or d-dimer levels on admission, which 
may have suggested earlier signs of a 
hyperinflammatory immune response. 
However, elevations in CRP, LDH, and 
d-dimer have all been shown to correlate 
with more severe clinical symptoms, 
such as requirement of oxygen therapy, 
in patients with COVID-19.19 Third, pa-
tients may have been coinfected with 
underlying bacterial infections on ad-
mission, which could have contributed 
to clinical outcomes. Previously reported 
data from China found that only 3.7% of 
patients with nonsevere COVID-19 (19 
of 516) and 13.7% (16 of 117)  of those 
with severe symptoms (16 of 117) had 
procalcitonin levels of >0.5 ng/mL, sug-
gesting the relatively low incidence of 
a bacterial coinfection in COVID-19.19 
Procalcitonin levels were not measured 
on admission in our patient population 

Figure 2. Association of hydroxychloroquine use with need for intubation, by 
disease severity.
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due to laboratory constraints; there-
fore, many patients received empiric 
antibiotic therapy on admission to 
cover for possible community-acquired 
pneumonia. Lastly, there may have 
been other confounding variables we 
did not account for in our data set, 
including use of other pharmacologic 
and nonpharmacologic investigational 
agents. Despite these limitations, our 
findings are consistent with the cur-
rent IDSA guideline recommendation 
against hydroxychloroquine use for the 
treatment of COVID-19.4

Conclusion

In our retrospective cohort study 
involving hospitalized patients with 
COVID-19, hydroxychloroquine use was 

associated with disease progression, as 
indicated by increased rates of ICU admis-
sion and intubation. Hydroxychloroquine 
use was not associated with lower hos-
pital LOS or lower mortality. Therefore, 
due to the drug’s adverse effect profile, 
lack of clinical benefit, and potential for 
worsening the disease, we do not recom-
mend hydroxychloroquine as a treatment 
option for COVID-19 outside of its current 
investigational use at this time. Further 
prospective, randomized controlled trials 
are needed to clarify the potential role of 
hydroxychloroquine in management of 
COVID-19.
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