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Objectives: To assess the efficacy of hydroxychloroquine in combination with azithromycin

in  terms of clinical and biochemical outcomes in adult patients with COVID-19 hospitalized

for  acute respiratory distress syndrome (ARDS), and to describe the occurrence of adverse

events.

Method: Retrospective comparative study, based in a quaternary private hospital in Rio de

Janeiro, Brazil, involving 193 adult patients hospitalized for mild and moderate COVID-19

related ARSD, analyzing treatment efficacy based on clinical and biochemical outcomes.

Results: The active group comprised 101 (52.3%) patients using hydroxychloroquine associ-

ated with azithromycin and the control group 92 (47.7%) patients who did not take these

medications. Median age was 59 (47–70) in the active group and 65 (47−77) in the control

group  (p < 0.05). Patients in the control group had greater extent of pulmonary involvement

on  baseline chest CT scans (p < 0.05). All other baseline variables (BMI, comorbidities, previ-

ous  use of medications and biochemical assessments) were similar between groups. In the

medication group, 25% (25 out of 101) were admitted to the ICU, compared to 21% (19 out of

92)  in the control group (p > 0.05). No difference in mortality, duration of non-invasive oxy-
gen  use or duration of hospitalization was seen between groups. The therapeutic regimen

was  well tolerated, with only eight (7.9%) patients presenting gastrointestinal symptoms

and eight (7.9%) patients withdrawn treatment due to QTc prolongation.

Conclusions: Patients treated with hydroxychloroquine combined with azithromycin and

the  control group had similar clinical outcomes. This therapeutic regimen was considered
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ineffective in hospitalized patients with mild to moderate COVID-19 related ARDS and was

associated with few non-severe adverse events.
© 2021 Sociedade Brasileira de Infectologia. Published by Elsevier España, S.L.U. This is

an  open access article under the CC BY-NC-ND license (http://creativecommons.org/
Introduction

Coronavirus disease 2019 (COVID-19) is an acute respira-
tory illness with systemic manifestations caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and
is associated with considerable morbidity and mortality.1,2

Main symptoms are fever, fatigue, dry cough, and myalgia,
which can progress to dyspnea or, in more  severe cases, acute
respiratory distress syndrome (ARDS). While most adults
with COVID-19 recover, a minority develop ARDS requiring
hospitalization.3,4 Approximately 80% of patients have mild
illness, 15% have moderate to severe disease and 5% have
critical illness.3,5

Hydroxychloroquine has generated interest and great
debate as a potential treatment for COVID-19 due to
widespread availability, low cost, antiviral and immunomod-
ulatory activity, and established safety profile from historical
use for other indications such as malaria and autoim-
mune diseases.6,7 in vitro, hydroxychloroquine limits entry
of SARS-CoV-2 into cells and late stage viral replication.6–11

Furthermore, hydroxychloroquine reduces production of sev-
eral pro-inflammatory cytokines potentially involved in
the development of ARDS among infected patients.12–14

Associated with azithromycin, hydroxychloroquine was sug-
gested to decrease SARS-CoV-2 viral load in non-randomized
studies.11,15 Based on these mechanisms of action and clin-
ical experience early in the pandemic, hydroxychloroquine
was used as a treatment for COVID-19 in some settings and
discussion regarding its efficacy is still in course.16

Treatment of COVID-19 with hydroxychloroquine has
been recommended in many  treatment guidelines, includ-
ing in China, France, Italy, Netherlands, South Korea, United
States and in Brazil, where national regulatory agencies have
authorized the use of hydroxychloroquine in hospitalized
patients.17–19 Our primary aim was to assess the efficacy
of hydroxychloroquine in combination with azithromycin in
terms of clinical and biochemical outcomes in adult patients
with COVID-19 hospitalized for mild to moderate ARDS. Sec-
ondary aim was to describe the occurrence of adverse effects
potentially associated with the therapeutic regimen.

Material  and  methods

This was a retrospective study with analysis of electronic
medical records of patients admitted for mild and moderate
COVID-19 related ARDS in a single quaternary private hospi-
tal in Rio de Janeiro, Brazil, from March through June 2020.

Consecutive patients aged 18 years and older with COVID-
19 confirmed by a positive reverse transcription polymerase
chain reaction (RT-PCR) testing (GeneXpertR Xpress – Cepheid,
CA, USA) from nasopharyngeal sample were included. Patients
licenses/by-nc-nd/4.0/).

who were initially admitted to the intensive care unit (ICU) or
with no confirmation by RT-PCR for SARS-CoV-2 infection were
excluded from this study.

The severity of patients was defined as mild to moderate if,
at baseline, quick sequential organ failure assessment (qSOFA)
score was 0 or 1, and as severe if patients required invasive
ventilatory support in the first 24 h of hospital admission.

In our hospital, from March through May 2020, hydroxy-
chloroquine was prescribed as initial therapy associated with
azithromycin. Patients received a total dose of 2400 mg  of oral
hydroxychloroquine prescribed for five days (400 mg  b.i.d. in
the first day and 400 mg  once a day thereafter), associated
with azithromycin 500 mg  a day by oral or venous route
also for five days. Although this combination was prescribed
according to our hospital’s initial protocol, some patients
refused to take hydroxychloroquine or had contraindication
[arrythmia, corrected QT interval (QTc) >470 ms  in men  or
480 ms  in women, renal or hepatic dysfunction] and they
constituted the control group.

Data regarding age, sex, severity, body mass index (BMI),
comorbidities, previous medication use, and patients’ ini-
tial extent of pulmonary involvement on chest computed
tomography (CT) scans were collected retrospectively. The fol-
lowing clinical outcomes were assessed: discharge, transfer
to ICU for invasive oxygen use, death, duration of hospital-
ization, duration of non-invasive oxygen use, occurrence of
gastrointestinal symptoms (nausea, vomiting, abdominal pain
or diarrhea) and QTc abnormalities. The electrocardiogram
(ECG) was recorded on a Pagewriter TC30 device (Koninklijke
Philips N.V., Netherlands) in 12 leads, with manual, auto-
matic and rhythm measurements, maximized by the Glasgow
algorithm. Biochemical assessment included serum global
leucometry count and lymphocyte count (Sysmex – XE/XN;
Sysmex America Inc./USA), aspartate aminotransferase (AST),
alanine aminotransferase (ALT) (Alinity – CI – series; Abbott
Diagnostics/USA), troponin, D-dimer and fibrinogen (ACL TOP;
Werfen/Spain), and C-reactive protein (CRP) levels (Immage
800 – Beckman Coulper Inc./USA), analyzed at baseline and
during hospitalization.

In patients who were receiving hydroxychloroquine, QTc
interval was analyzed daily. Hydroxycholoquine was with-
drawn if QTc interval increased 60 ms  from baseline or was
superior to 470 ms  in men  or 480 ms  in women, and an ECG
was repeated to monitor cQT interval.

Chest CT scans were obtained in helical tomography with
64 channels (Brilliance 40, Philips, Medical Systems, OH, USA).
In none of the tests performed, iodinated contrast medium
was used. The extent of pulmonary involvement was defined
as mild (when viral pneumonia affected less than 25% of the
lungs), moderate (26%–50%) and severe (>50%). To make the

assessment less subjective, a scoring scheme was used, with
one point for each affected lung segment. The score varied
from 0 to 40 and was graded as follows: from 1 to 10 points:
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Table 1 – Baseline demographic and clinical characteristics of the participants.

Characteristic Total (N = 193) Active group (N = 101) Control group (N = 92) p-Value

Male sex – n.(%) 117 (61%) 59 (50.4%) 58 (49.6%) >0.05
Age, median (IQR) – years 68 (47−72)  59 (47−60) 65 (47−77)  <0.05
BMI, median (IQR) – kg/m2 28.3 (32.4−25.9) 29 (26−33) 28 (25−31)  >0.05
Current smoker – n. (%) 12 (6%) 9 (9%) 3 (3%) >0.05
Hypertension – n. (%) 100 (51.8%) 54 (54%) 46 (50%) >0.05
Diabetes mellitus – n. (%) 57 (29.5%) 22 (21.8%) 35 (38.0%) >0.05
Heart disease – n. (%) 30 (15.5%) 13 (12.9%) 17 (18.5%) >0.05
Pulmonary disease – n. (%) 13 (6.7%) 6 (5.9%) 7 (7.6%) >0.05
Oncologic disease – n. (%) 10 (5.2%) 5 (4.9%) 5 (5.4%) >0.05
Previous use of ACEI/ARB – n. (%) 80 (41.5%) 45 (44.5%) 35 (38.0%) >0.05
Previous use of statin – n. (%) 38 (19.7%) 16 (15.8%) 22 (23.9%) >0.05
Previous use of metformin – n. (%) 32 (16.6%) 14 (13.8%) 17 (18.5%) >0.05
qSOFA = 0 159 (82.4%) 80 (79.0%) 79 (85.9%) >0.05
qSOFA = 1 34 (17.6%) 21 (21.0%) 13 (14.1%)
qSOFA = 2 0 0 0
qSOFA = 3 0 0 0
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Abbreviations: IQR, interquartile range; BMI, body mass index; AC
blocker; CT, computed tomography.

ild (up to 25%); 11–20 points: moderate (26–50%), and >20
oints: severe (>50%).

All data were collected in spreadsheets in Microsoft Excel
ersion 365 (Microsoft Corp., Redmon – WA – USA) and the
tatistical analysis was performed using SAS Guide 4.3 (SAS
nstitute Inc., Cary – NV – USA).

Descriptive analyses were performed for all variables.
olmogorov-Smirnov test was used to check if the continuous
ariables had normal distribution. As the continuous vari-
bles did not present a normal distribution, non-parametric
ests were used for all variables. For continuous and discrete
ountable variables, the Wilcoxon Mann–Whitney test and the
ruskal–Wallis test were used to compare two or more  cate-
ories, respectively. For dichotomous variables, the chi-square
est was performed. For all tests, the p-value was calculated
ithin 95% of confidence. Statistical significance was consid-

red when p < 0.05.
The study is in accordance with ethical standards and was

pproved by local Ethics Committee (National Commission of
thics in Research/CONEPCAAE 31634420.0.0000.5282/Opinion
. 4.028.151) prior to data collection.

esults

our hundred and nineteen adult patients were initially
creened. From these, 36 (8.6%) had negative RT-PCR for
ARS-CoV-2 infection and were excluded from this study.
ut of 383 patients, 190 (49.6%) were initially admitted to

he intensive care unit (ICU) for severe COVID-19 related
RDS and were also excluded. One hundred and ninety-three
atients were consecutively admitted for mild or moderate
OVID-19 related ARDS and were included in this study. Of

hose, 101 (52.3%) used hydroxychloroquine associated with
zithromycin (active group) and 92 (47.7%) did not, being
onsidered as the control group. Reasons for not taking

ydroxychloroquine combined with azithromycin were: 44

47.8%) patients had contraindications and 32 (34.8%) refused
o take this combination. In 16 (17.4%) patients, this reason
as unknown.
giotensin-converting enzyme inhibitor; ARB, angiotensin receptor

Demographic and clinical characteristics are provided in
Table 1. The majority of patients were male (117/193; 61%).
Median age was 68 years (IQR 47−72) in the total cohort,
with 59 years (IQR 47–70) in the active group and 65 years
(IQR 47−77) in the control group (p < 0.05). The median BMI
was 28.3 kg/m2 in the total cohort and both groups had sim-
ilar median BMI  [28 (IQR 25−31) in the active group and 29
(IQR 26−33) in the control group (p > 0.05)]. Hypertension was
the most common chronic disease reported, affecting 51.8%
(100/193) of the studied population, followed by 29.5% (57) with
diabetes mellitus, 15.0% (30) heart disease, 6.7%13 chronic pul-
monary disease, and 5.2%10 cancer. The frequency of previous
comorbidities was not different between groups.

Regarding previous use of medication, angiotensin-
converting enzyme inhibitor (ACEI) and angiotensin receptor
blocker (ARB) use was reported by 41.5% (80/193) of the
patients, statins by 39 (19.7%) and metformin by 32
(16.7%) patients, with no significant difference between
groups.

Pulmonary CT scan was unavailable in 26 out of 193
patients (exams performed before admission at another facil-
ity). Among the 166 CT scans, the extent of pulmonary
involvement was considered mild in 60 (36.1%) patients, mod-
erate in 76 (45.8%), and severe in 30 (18.1%) patients (Table 2).
Among patients in the active group, 46.2% (36/78) had mild
involvement on CT scan, 32 (41.0%) had moderate, and 10
(12.8%) had severe involvement. In the control group, 27.3%
(22/86) had mild involvement, 44 (50%) had moderate and 20
(22.7%) had severe involvement. These differences were sta-
tistically significant between groups (p = 0.03). However, the
median number of affected lung segments of all patients was
11 (IQR 1−20) and there was no difference between groups in
that regard.

In terms of biochemical assessment, patients in both
groups had similar baseline, peak and nadir values of leuko-
cyte counts, lymphocyte counts, fibrinogen, D-dimer, hepatic

enzymes and troponin levels during follow-up, with no statis-
tical difference between groups as shown in Table 3. C-reactive
protein (CRP) was lower at baseline in the active group and
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Table 2 – Baseline chest computed tomography scans of patients in the active and control groups.

Characteristic Total (N = 166) Active group (N = 78) Control group (N = 86) p-Value

Pulmonary CT involvement n. (%) <0.05
Mild (0−25%) 60 (36.1%) 36 (46.2%) 22 (27.3%)
Moderate (26−50%) 76 (45.8%) 32 (41.0%) 44 (50.0%)
Severe (>50%) 30 (18.1%) 10 (12.8%) 20 (22.7%)

Number of affected lung segments – median (IQR) 11 (1−20) 11 (5−18) 11 (8−20) >0.05

Abbreviations: CT, computed tomography; IQR, interquartile range.

Table 3 – Biochemical assessment at baseline and during hospitalization in the active and control groups.

Variable – median (IQR) Active group (N = 101) Control group (N = 92) Reference value p-Value

Leukocytes (mm3)
Baseline 6000 (4900−7360) 5200 (4400−6950) 4000−11,300 >0.05
Peak 7800 (6300−9900) 7200 (5500−9400) >0.05

Lymphocytes (mm3)
Baseline 1260 (840−1620) 1144 (780−1404) 1000−4800 >0.05
Nadir 1050 (654−1344) 868 (624−1180) >0.05

Fibrinogen (mg/dL)
Baseline 497 (401−627) 353 (297−524) 220−496 >0.05
Peak 496 (401−657) 352 (297−524) >0.05

D-dimer (ng/mL)
Baseline 758 (463−1236) 753 (520−1227) <500 >0.05
Peak 1193 (797−1844) 1047 (645−2228) >0.05

LDH (U/L)
Baseline 497 (401−627) 273  (221−358) 120−246 >0.05
Peak 346 (287−444) 301 (239−375) <0.05

Baseline troponin (ng/L) 4 (2−10) 6 (2−13) <19 >0.05
AST (U/L)

Baseline 38 (29−61)  45 (36−60) 14−36 >0.05
Peak 49 (40−66)  50 (30−69) >0.05

ALT (U/L)
Baseline 31 (19−48)  42 (25−58) <35 Women >0.05
Peak 48 (28−71)  38 (23−55) <50 Men >0.05

CRP (mg/dL)
Baseline 6 (3−15) 9 (5−19) <1 <0.05
Peak 16 (6−24) 9 (5−21) <0.05

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP, C-reactive protein; LDH, lactate dehydrogenase.

Table 4 – Clinical outcomes in the active and control groups.

Outcome Total (N = 193) Active group (N = 101) Control group (N = 92) p-Value

Transfer to ICU – n. (%) 44  (22.8%) 25 (25%) 19 (21%) >0.05
Death – n. (%) 22 (11.4%) 11 (11%) 11 (12%) >0.05
Duration of niO2 – days – median (IQR) 143 (74.1%) 5 (3−9) 6.5 (3−16) >0.05
Duration of hospitalization – days – median (IQR) 7 (5−12) 7 (5−11) 8 (5−13) >0.05

, non
Abbreviations: IQR, interquartile range; ICU, intensive care unit; niO2

peaked higher during follow-up compared to the control
group. Lactate dehydrogenase (LDH) had also higher values
at follow-up in the active group.

There were no significant differences in clinical outcome
results between the two groups (Table 4). A total of 44 (22.8%)
patients were transferred to ICU as invasive oxygen use was
needed: 25 (25%) patients in the active group and 19 (21%) in
the control group. Death occurred in 22 cases (11.5%), with
11 deaths in each group. The remaining patients were dis-

charged.

The therapeutic association was well tolerated, with gas-
trointestinal symptoms occurring in only 8 (7.9%) patients
-invasive oxygen therapy.

of the active group and in 15 patients (16.0%) of the control
group (p = 0.08). Hydroxychloroquine was withdrawn in 7.9%
(8/101) patients due to QTc prolongation, with subsequent ECG
normalization after withdrawal and no arrythmia reported.
Patients in the control group did not have ECG to assess QT
interval.

Discussion
We assessed the efficacy of hydroxychloroquine in combina-
tion with azithromycin in 101 adult patients with COVID-19
hospitalized for mild to moderate ARDS by comparing data
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ith 92 similar patients, considered as the control group.
o statistical significance was found in clinical and in the
ajority of biochemical outcomes. Our groups were compa-

able since the majority of baseline variables analyzed were
imilar between groups. We  only found differences in age,
ercentage of pulmonary involvement (but not in the num-
er of pulmonary segments affected) and also in baseline CRP,
hich were all lower in the treatment group. Even in younger
atients with milder pneumonia and lower CRP, hydroxy-
hloroquine combined with azithromycin was not effective
n these patients hospitalized for mild or moderate COVID-19
elated ARDS. In general, this combination was well tolerated,
ut in almost 8% of treated patients it was withdrawn due to
Tc prolongation.

In other studies, several protocols of hydroxychloroquine
dministration have been used for mild, moderate and severe
ases. In a quaternary center, 811 patients with moderate
o severe COVID-19, defined as resting oxygen saturation
f less than 94%, were treated with hydroxychloroquine in
ombination with azithromycin for five days and 565 were
ot treated.20 Although hydroxychloroquine-treated patients
ere more  severely ill at baseline than the control group,
uthors did not find differences between both groups regard-
ng intubation or death in this observational study. Moreover,
n a similar retrospective study done at a French university
ospital, authors studied lower doses of hydroxychloroquine
lone in mild, moderate and severe COVID-19. No significant
eduction of the risk of unfavorable outcomes (death, transfer
o ICU) was observed with hydroxychloroquine in comparison
o standard care.21

Furthermore, in an impressive large multicenter retro-
pective study that included 2541 patients, authors ana-
yzed if hydroxychloroquine alone or in combination with
zithromycin, or neither drug, was associated with in-hospital
ortality in patients with COVID-19. Some patients had severe

OVID-19 needing intensive care treatment. In this study,
ydroxychloroquine was used as prescribed at our hospital,
ut azithromycin dose was lower than that used in our study.
he combination of hydroxychloroquine + azithromycin was
eserved for patients with severe COVID-19 and minimal car-
iac risk factors. They found that hydroxychloroquine alone or

n association with azithromycin was associated with reduc-
ion in COVID-19 mortality with respiratory failure as the
rimary cause of death.22 However, this has not been con-
rmed in subsequent clinical trials.

In the COALITION II trial, patients received treatment
ith hydroxychloroquine (400 mg  twice daily for 10 days) in
ifferent Brazilian hospitals for severe COVID-19. Authors
ound that hydroxychloroquine associated with azithromycin
id not improve clinical outcomes compared to standard
reatment in severe COVID-19.23 Moreover, in the RECOV-
RY trial, with 1561 patients hospitalized with COVID-19,
uthors found that hydroxychloroquine at high doses was
ot associated with reduction in 28-day mortality, but was
ssociated with worse outcomes (increased length of hospital
tay and progression to invasive mechanical ventilation and

eath).24 These findings, along with other studies, indicated
hat hydroxychloroquine was not effective for hospitalized
atients with severe COVID-19, even prescribed in different
oses.25 But discussion regarding its use in patients with
 2 1 );2  5(2):101549 5

milder SARS-CoV-2 infection remained in course in different
countries.

In our study, exclusively focused on patients admitted
for mild to moderate COVID-19 related ARDS, with baseline
qSOFA 0 or 1 and not requiring invasive oxygen therapy,
hydroxychloroquine plus azithromycin use was neither asso-
ciated with lower mortality nor lower need of invasive oxygen
therapy, lower transfer rate to ICU or lower duration of hospi-
talization. The only baseline significant differences between
our study groups were lower median age, lower percentage
of pulmonary involvement (with no difference in the num-
ber of affected lung segments) and lower CRP in the active
group, which could ameliorate the results of the active treat-
ment. But this was not seen. Similar results were found in an
open-label, multicenter, randomized, controlled trial, entitled
COALITION COVID-19 BRAZIL I. In this trial, authors assessed
whether hydroxychloroquine, alone or in combination with
azithromycin, would be effective in improving clinical sta-
tus in the same levels of disease severity (mild to moderate),
but with more  time of active treatment (seven days).26 They
did not find any significant difference in clinical outcomes
among groups. They found more  frequent adverse events in
patients who received hydroxychloroquine, either in combi-
nation or alone, regarding QTc prolongation and increase in
liver-enzyme levels compared to patients who  did not receive
either medication. In our study, we  did not find any difference
regarding liver enzyme levels, but we  found greater CRP and
LDH peak values during follow-up, which suggested more  sys-
temic inflammation in the course of the disease in the active
group. Our findings are also consistent with recent published
meta-analyses assessing the outcomes of COVID-19 patients
treated with hydroxychloroquine as monotherapy or com-
bined with azithromycin that showed no benefit in mild to
moderate disease.27–29

The study has some limitations such as its retrospective
nature and smaller sample size compared to other studies,
but has the strength of having homogeneous groups regard-
ing baseline variables, including comorbidities and previous
medications used, not evaluated in other studies, which had
permitted a fair comparison between them, with better reli-
ability of our findings. Also, we used a clear standardized
protocol for treatment and all patients were from a single cen-
ter in a single health system, in which the same medical teams
had treated the patients.

In conclusion, the use of hydroxychloroquine combined
with azithromycin showed no benefits when compared to the
standard care, based on clinical and biochemical outcomes
in adult patients hospitalized for mild to moderate COVID-19
related ARDS and was associated with few non-severe adverse
events.
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