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ARTICLE INFO ABSTRACT

Article history: Background: At onset of coronavirus disease 2019 (COVID-19) pandemic, hydroxy-
Received 5 November 2020 chloroquine (HCQ) was repurposed for treatment of patients based on reports that it had
Accepted 13 February 2021 in vitro activity. The aim of this study was to find out if HCQ reduces number of days of

hospitalization when given to patients with moderate to severe COVID-19 infections who
require hospitalized care.

Keywords: Methods: This was an open-label randomized control trial of HCQ administered 400 mg
COVID-19 twice on day 1, then 400 mg once daily from day 2 to day 5 in patients with moderate to
Hydroxychloroquine severe COVID-19 infection. Assessment was not blinded. Standard of care was given to
Hospitalization both arms.Primary outcome was number of days of hospitalization till discharge or death.
Oxygen Result: One hundred ten patients (55 in each arm) were included. Mean age was 58 years.
Ventilator Baseline characteristics were well matched. There was no difference in the primary

outcome (13.67 vs 13.89; p = 0.98). Number of deaths were more in HCQ arm (RR: 1.81; 95%
CI: 1.13-2.93; p = 0.03). There was no difference in number of days on oxygen or
normalization of oxygen saturation, number who needed ventilator, days to ventilator
requirement and days on ventilator. Twenty-nine patients in control arm received
remdesivir. When adjusted analysis was done after removal of these patients, there was no
difference in primary or secondary outcomes. Number of deaths in adjusted analysis were
not significant (RR: 1.28; 95% CI: 0.87—1.88; p = 0.37).
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Conclusion: HCQ does not change the number of days of hospitalization when compared

with control.

© 2021 Director General, Armed Forces Medical Services. Published by Elsevier, a division of

RELX India Pvt. Ltd. All rights reserved.

Introduction

At the end of 2019, a novel coronavirus was identified as the
cause of a cluster of pneumonia cases in Wuhan in China. It
rapidly spread, resulting in a global pandemic. The disease
was designated as COVID-19 (coronavirus disease 2019) by
WHO. The virus that causes COVID-19 was designated as se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

There were initial reports that the drug hydroxy-
chloroquine (HCQ) had in vitro activity against the SARS-CoV-
2 virus.'Based on such reports and uncontrolled clinical trials
the Ministry of Health and Family Welfare, Government of
India recommended in their guidelines on clinical manage-
ment of COVID-19 issued on 31 March 20 page 18, an off label
use of HCQ in patients with severe disease and requiring ICU
management.’

With this background we designed and conducted an open
label, parallel group randomized control trial with the aim of
answering the question that in patients with moderate to
severe COVID-19 infections who require hospitalized care
does the administering of HCQ in the recommended doses
reduce the number of days of hospitalization? In addition, we
also attempted to answer if the drug reduced the number of
days the patient required oxygen and subsequently the
ventilator.

Material and methods

This open-label randomized control trial with unblinded
assessment was conducted at a single tertiary care centre of
Indian Armed Forces Medical Services located in a metropol-
itan city. Patients were included in the study if they were
COVID-19—positive based on real time reverse transcription
polymerase chain reaction (rRT PCR), were symptomatic for
the disease for <4 days, were willing to participate in the trial
and satisfied at least two of the following four criteria: (i) ox-
ygen saturation (Sa02) less than 95% as measured by digital
pulse oximetry; (ii) respiratory rate more than 20/min; (iii)
pulse rate more than 90/min or (iv) imaging evidence of lung
infection in the form of reticulonodular opacities, ground
glass opacities, consolidation or acute respiratory distress
syndrome. Patients were excluded if they were 14 years or less
in age. All included patients were randomized at admission or
within 8 h to either the HCQ or control arm. Randomization
was carried out by simple alternate allocation of patients in a
1:1 fashion by the first author to either the control or HCQ arm.
The allocation was not concealed either from the patient or
the physicians and other medical staff. Patients in the HCQ

arm received the drug as per the following schedule: 400 mg
twice on day 1, followed by 400 mg once daily from day 2 to
day 5. Patients in both the arms were given standard of care
which included intravenous (IV) antibiotics to cover respira-
tory pathogens, IV dexamethasone at a dose of 4 mg every 8 h
for 5 days and subcutaneous low-molecular-weight heparin
(LMWH) enoxaparin in dose of 40 mg (0.4 ml) once a day for 5
days. Discretion was given to the treating clinicians for the
choice of antibiotics and for increasing dose of LMWH to twice
a day depending on the severity of disease. Oxygen was to be
started for all patients if the saturation went below 94%. Route
of administration and the decision when, if needed, to place
on ventilator was at the discretion of the treating clinician.
Other standard critical care measure including IV fluids, va-
sopressors, proton pump inhibitors, and so on were used
where indicated. As per previously approved COVID-19 man-
agement protocol of this institute, investigational therapies
were to be avoided. Only the antiviral drug remdesivir could
be used at the discretion of the treating clinician. The same
protocol was followed in this study.

Epidemiological and clinical data were recorded for all
patients at admission. The following tests were carried out for
all patients at admission and on day 4: complete blood count
serum biochemistry and certain predefined prognostic
markers for COVID-19. These prognostic markers included:
erythrocyte sedimentation rate (ESR), serum C reactive pro-
tein (quantitative) (CRP), serum procalcitonin levels, serum
ferritin levels, serum creatine phosphokinase, serum troponin
I levels, serum lactate dehydrogenase and D-dimer levels.
Sequential organ failure assessment (SOFA) score and quick
SOFA score were done for all patients at admission. Electro-
cardiogram and radiograph chest were carried out for all pa-
tients at admission and subsequently, where indicated.
Computed tomogram chest was carried out only at the
discretion of the treating clinician.

Primary treatment outcome was defined as number of days
of hospitalization till discharge or death. Secondary outcome
measures included differences in certain laboratory parame-
ters on day 4 to assess the effect of drug on severity of disease,
number of days where oxygen was used either continuously
or intermittently for more than 30 min, number of days to
normalization of Sa02 (>95%), number of patients needing
ventilator (invasive or non invasive), number of days from
admission to ventilator requirement in these patients and
number of days on ventilator and deaths. There was no
concealment of allocation during analysis.

Sample size was calculated using a free online sample
calculation site (ClinCalc.com) assuming the primary outcome
being number of days of hospitalization till discharge or
death. A sample size of 16 in each arm was calculated
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Excluded (n=1548)
1. Exclusion criteria (n=)
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HCQ arm (400 mg BD of D1; 400 OD
from D2-D5 + standard of care) n=55

A
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symptomatic 2 4 days = 156

. Did not give consent = 51

N
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Control arm (standard of care) n=55

Follow up for number of days of
hospitalization to discharge/ death

HCQ n=55; Mean no of days 13.67 (5.83)

Control n=55; Mean no of days 13.89 (5.85)

Fig. 1 — Consort diagram.

assuming that an average patient of moderate to severe
COVID-19 infection will stay in the hospital for a mean of
15 + 5 days (our unpublished observation) and the interven-
tion will be reduce the stay in hospital by at least one third i.e.

a mean of 10 days. The alpha error was 0.05 and the power of
the study being 80%. Written informed consent was taken
from all patients or next of kin in case the patient was not
capable of giving consent. The trial was approved from the

Table 1 — Baseline characteristics at admission/randomization.

Sr No Variable Control n = 55 HCQn =55 p value
1 Age in years(SD) 57.3 (14.1) 57.8 (12.6) 0.72
2 Gender (males) (%) 37 (68.5) 43 (76.8) 0.20
3 SOFA score at admission (SD) 2.4 (1.6) 2.6 (1.7) 0.56
4 Chronic lung disease (%) 5(9.1) 6 (10.9) 0.75
5 Malignancy (%) 1(1.9) 2(3.6) 0.56
6 Diabetes (%) 17 (31.5) 19 (33.9) 0.68
7 Hypertension (%) 23 (41.8) 25 (45.5) 0.70
8 Smoking (%) 11 (20.4) 19 (33.9) 0.09
9 Coronary artery disease (%) 8 (14.8) 9 (16.1) 0.79
10 Body mass index kg/m?*(SD) 26.7 (4.5) 25.9 (2.7) 0.45
11 Sa02% at admission(SD) 89.4 (8.2) 89.4 (9.8) 0.86
12 Total leucocyte count in emm (TLC) (SD) 6924 (3159) 7395 (3494) 0.38
13 Neutrophil lymphocyte ratio (SD) 7.2 (8.7) 7.1 (5.6) 0.29
14 Aspartate transaminase (AST) in IU/L (SD) 51 (40) 51 (34) 0.57
15 Alanine transaminase (ALT) in IU/L (SD) 57 (68) 54 (66) 0.98
16 Serum albumin in g/dL (SD) 3.2 (0.5) 3.0 (0.5) 0.11
17 International normalized ratio (INR) (SD) 0.95 (0.1) 0.98 (0.2) 0.12
18 Serum lactate dehydrogenase U/L (SD) 308 (99) 373 (166) 0.23
19 ESR (SD) mm/hour 47 (33) 50 (39) 0.96
20 Serum C-reactive protein mg/L (SD) 24.0 (12) 24.4 (10) 0.66
21 Serum D-dimer ng/ml (SD) 207 (51) 240 (132) 0.22
22 Serum procalcitonin levels ng/ml (SD) 0.45 (1.2) 1.29 (5.8) 0.92
23 Serum creatine phosphokinase U/L 273 (337) 235 (382) 0.68
24 Serum ferritin pg/L (SD) 498 (438) 632 (719) 0.70
25 Serum troponin I ng/dL (SD) 39 (146) 40 (137) 0.72
26 Oxygen at admission (%) 43 (78.2) 45 (81.8) 0.63
27 Abnormal radiograph (%) 48 (87.3) 46 (83.6) 0.59
28 Zones involved on radiograph (SD) 2.67 (1.87) 3.13 (2.30) 0.38

ESR, erythrocyte sedimentation rate.
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Table 2 — Comparison of various variables assessing the effect of the drug on severity of disease on Day 4 after admission

and randomization.

Sr No Variable Control n = 55 HCQn =55 P value
1 Total leucocyte count in emm (TLC) (SD) 9023 (4041) 9124 (3844) 0.84
2 Neutrophil lymphocyte ratio (SD) 7.7 (6.5) 8.2 (6.0) 0.67
3 Aspartate transaminase (AST) IU/L (SD) 51 (41) 66 (137) 0.71
4 Alanine transaminase (ALT) in IU/L (SD) 63 (76) 64.23 (64) 0.71
5 Serum albumin in g/dL (SD) 3.04 (0.60) 2.90 (0.54) 0.18
6 International normalized ratio (INR) (SD) 0.98 (0.1) 1.21 (1.3) 0.28
7 Serum lactate dehydrogenase U/L (SD) 334 (113) 381 (223) 0.63
8 ESR (SD) mm/hour 40 (25) 41 (29) 0.94
9 Serum C-reactive protein mg/L (SD) 21.5 (10) 19.22 (9) 0.53
10 Serum D-dimer ng/ml (SD) 200 277 (183) 0.01
11 Serum procalcitonin levels ng/ml (SD) 0.91 (3.2) 0.38 (0.9) 0.36
12 Serum creatine phosphokinase U/L 340 (493) 141 (98) 0.06
13 Serum ferritin pg/L (SD) 565 (725) 615 (597) 0.53

ESR, erythrocyte sedimentation rate.

institute ethics committee. The trial was registered prospec-
tively with the Indian Council of Medical Research (National
Institute of Medical Statistics) Clinical Trials Registry India on
07 April 20 CTRI/2020/04/024479. Details can be found on their
website. Permission to recruit first patient was from 13 April
20. Statistical analysis in the form of Mann-Whitney U test for
continuous variables and Chi-square test and Fischer Exact
test for categorical variables were used. A p value of <0.05 was
considered as significant.

Results

A total of 1658 patients were screened between last week of
May (when the pandemic started in this metropolitan city)
and 30 September 20 when recruitment was stopped. One

hundred and ten consecutive patients who met all the inclu-
sion criteria were recruited in the study. Recruitment
continued for around 4 months even though the sample size
was exceeded. Fifty five were randomized to HCQ arm and a
similar number to the control arm as shown in the consort
diagram (Fig. 1). Majority of the patients were men in each arm
with the mean age being around 58 years. The baseline char-
acteristics of the two arms is shown in Table 1. They were well
matched for severity with no significant difference. The two
arms were again compared after four days of admission and
randomization for effect of drug on severity of disease (Table
2). There was no significant difference between groups
except for the d-Dimer values which were more in the HCQ
arm.

Table 3 shows the comparison of the outcome variables.
There was no difference in the primary outcome of the mean

Table 3 — Comparison of the outcome variable.

Sr No Variable Control n = 55 HCQn =55 P value
1 Days of hospitalization (SD) 13.67 (5.83) 13.89 (5.85) 0.98
2 Days on oxygen (SD) 7.98 (5.45) 8.49 (6.38) 0.88
3 Days to normalization of Sa02 (SD) 7.59 (5.06) 6.54 (4.48) 0.26
4 Number needing ventilator (%) 4 (7.27) 10 (18.2) 0.09
5 Days from admission to ventilator (SD) 1.5 (2.38) 4.90 (4.88) 0.18
6 Days on ventilator (SD) 8.75 (3.09) 8.33 (8.60) 0.37
7 Deaths (%) 2 (3.6) 10 (18.2) 0.01

Table 4 — Comparison of the outcome variables after excluding remdesivir-treated patients from control group.

Sr No Variable Control n = 26 HCQn =55 P value
1 Days of hospitalization (SD) 12.46 (4.32) 13.89 (5.85) 0.40
2 Days on oxygen (SD) 6.45 (3.36) 8.49 (6.38) 0.47
3 Days to normalization of SaO2 (SD) 5.94 (2.92) 6.54 (4.48) 0.96
4 Number needing ventilator (%) 3 (5.45) 10 (18.2) 0.66
5 Days from admission to ventilator (SD) 2 (2.64) 4.90 (4.88) 0.37
6 Days on ventilator (SD) 7.33 (1.52) 8.33 (8.60) 0.53
7 Deaths (%) 2(7.7) 10 (18.2) 0.37
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Table 5 — Summary of some relevant studies of treatment of COVID-19 with hydroxychloroquine.

Sr No Author Design Intervention/protocol Control Outcome
1 RECOVERY Open- 1561 3155 Death within 28 days: 421;
Collaborative group® label RCT HCQ (27.0%) control (25.0%)
(RR: 1.09; 95% CI: 0.97—1.23; p = 0.15)
2 Tang Multicentre, 75; 1.2 g/d loading x3 75 Viral cure on day 28: 53/75 vs.
et al 2020* open label RCT d; 800 mg/d for 2—3 weeks 56/75 (not significant);
adverse effect: 21/75 vs. 7/80
4 Chen Open label RCT 15; 400 mg/d x 5 days 31 Clinical deterioration: 2vs9;
et al 2020° progress to severe illness: Ovs 4
5 Geleris Prospective 811; 600 mg 562 Mortality: HCQ 157vs control 75
et al 2020° observational study BD D1; 400 mg OD for 5 days Intubated: 154 vs26 (not significant)
6 Rosenberg Retrospective HCQ + AZ: 735 221 Mortality: HCQ + AZ 189
etal’ multicentre cohort HCQ: 271 (HR: 1.35); HCQ: 54 (HR: 1.08);
Dose not clear control: 28 (not significant)
7 Mahévas Comparative 84; 600 mg 89 Mortality: HCQ 9 vs control §;
et al 2020° observational study within 48 h of admission ICU admission: 8vs14 (not significant)

8 Yu et al 2020° Retrospective 48; 200 mg BD x 7—10 days 520 Mortality: 9/48 vs 238/520

observational (significant in favour of HCQ)

9 Magagnoli Retrospective HCQ: 97 158 Mortality: HCQ 27; HCQ + AZ 25;

et al 2020*° observational HCQ + AZ: 113 control 18. ICU admission/ventilation:
HCQ 12/90; HCQ + AZ 7/101;
control 25 (Not significant)
10 Huang Retrospective HCQ + AZ 173 173 No difference in mortality
et al 2020"" cohort OR: 1.52; 95% CI: 0.80—2.89; p = 0.2
11 Peters Retrospective 1596 353 adjusted HR of 1.09
et al 2020" cohort (95% CI: 0.81—1.47). No difference

12 CORIST Retrospective 2633 818 HCQ: 30% lower risk of

collaboration™® observational death in hospitalized patients.

13 Mitja et al.** Open-label RCT 136; 800 mg on 157 No significant differences were

D1; 400 mg OD till D2-D6 found in the mean reduction
of viral load at D3

14 Ayele Meta-analysis HCQ: 3623; HCQ + AZ: 1020 2139 Virologic cure (OR: 0.78; 95%

Mega T et al 2020™° CI: 0.39—1.56); Risk
of mortality (OR: 1.26; 95%
CI: 0.66—2.39)(p > 0.05)

15 Kashour et al 2020'° Meta-analysis 15,938 Short-term mortality: OR 1.05
(95% CI: 0.96—1.15 (p > 0.05)

16 Yang et al 20207 Meta-analysis 4112 No changes in mortality rate, clinical
progression, viral clearance; subgroup
analysis of severe illness mortality
OR 0.27,

(95% CI 0.13—0.58)
17 Pathak et al 2020"® Meta-analysis 1721 3091 OR favourable outcome HCQ 1.11

(95 CI: 0.72—1.69) (p = 0.20)
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number of days of hospitalization till discharge or death be-
tween HCQ arm versus control (13.89 days vs 13.67 days;
p = 0.98). Among the secondary outcomes the proportion of
deaths were significantly more in the HCQ arm (18.2% vs 3.6%;
p = 0.01). The relative risk of death in patients in the HCQ arm
was 1.81 (95% CI: 1.13—2.93; p = 0.03). There was no significant
difference between the two arms in the other secondary
outcome including number of days on oxygen, number of days
to normalization of SaO2, proportion needing ventilator,
number of days from admission to ventilator requirement and
number of days on ventilator.

Twenty-nine patients (52.7%) in the control arm and none
in the HCQ arm were given remdesivir a mean of 3.69 (2.34)
days after admission and randomization. No patient in HCQ
arm was give remdesivir due to the known interaction of the
two drugs. A sub group analysis was done after excluding the
remdesivir-treated patients from the control arm (Table 4).
Here too, there was no difference in the primary outcome of
the number of days of hospitalization till discharge or death.
However, now, after adjusted analysis, the relative risk of
death in the HCQ arm was not significant (1.28, 95% CI:
0.87—1.88; p = 0.37). Other secondary outcomes were similar.

Discussion

Our trial has shown that HCQ, when given to patients with
moderate to severe COVID-19 infection who need hospitali-
zation, does not change the number of days of hospitalization
to discharge or death. It also does not change the laboratory
parameters on day 4 for severity of disease, the number of
days the patient needs oxygen or the number needing venti-
lator. It does not delay the requirement of ventilator or bring
down the number of days on ventilator. Overall, there was a
significantly increased risk of dying in those patients who took
HCQ (RR: 1.81; 95% confidence interval [CI]: 1.13—2.93;
p = 0.03). When an adjusted analysis was done after removing
patients who had taken remdesivir, it did not show any sig-
nificant difference in the proportion who had died in the two
arms (RR: 1.28; 95% CI: 0.87—1.88; p = 0.37).

Could the use of remdesivir have provided an undue
advantage to control arm and reduced the actual difference
between the two groups? It is unlikely that remdesivir would
have influenced outcomes as there was no difference in the
laboratory parameters assessing disease severity even on day
4 after starting HCQ. Patients received remdesivir around 4
days after admission/randomization. Adjusted analysis also
did not show any difference in primary and other secondary
outcomes. No patient in the HCQ arm received remdesivir due
to the known drug interaction. HCQ reduces the efficacy of
remdesivir.

Does the use of HCQ in these patients increase severity and
mortality? The adjusted analysis data from our study does not
support this statement although there is a non significant
trend towards increased severity and death as shown in Table
4.

In the last few months, there has been a deluge of data
regarding COVID-19 and HCQ. A PubMed search with the
words ‘COVID19’ and ‘HCQ’ showed around 500 such publi-
cations, all published in 2020 and in the last few months

between February and October 2020. These articles deal with
both the safety and efficacy of the drug in treatment and for
prophylaxis against COVID-19. The studies pertaining to
treatment of COVID-19 with HCQ range from small retro-
spective observational studies without a control arm to ran-
domized trials to meta-analysis. Some of the relevant studies
have been summarized in Table 5. Majority of the randomized
trials and the observational studies show that HCQ does not
change outcomes. In some, it has shown to increase mortality.
The meta-analysis reflect similar results.

In conclusion, in the rapidly changing world of COVID-19
therapeutics, our open-label, parallel group, unblinded ran-
domized control trial suggests that HCQ does not change
outcomes in moderate to severe COVID-19 infection. It sup-
ports some of the other observational studies and trials con-
ducted in the last few months. We could not comment on the
toxicity of HCQ as trial was not designed to assess it. The
strength of our trial is that it was randomized and the
randomization was good as seen by the well matched baseline
characteristics; we recruited more patients than our calcu-
lated sample size and this helped us perform the adjusted
analysis without losing the strength of the study and our
outcomes were both clinical and laboratory based. The chief
limitation of our trial is that there was no blinding at
randomization or at assessment. Our trial is relevant because
itis one of the first few from India. It will help clinicians in not
prescribing a drug which does not change outcomes in mod-
erate to severe COVID-19 infection and may be potentially
toxic. It will help policy makers in closing the chapter on a
repurposed drug which had gained a lot of popularity and spot
light at the beginning of the pandemic.
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