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Background and Objectives: Based on the in-vitro studies Hydroxychloroquine sulphate (HCQS) was proposed as a potential 
therapeutic and prophylactic agent for Covid-19. We conducted a study to evaluate the role of HCQS as a prophylactic agent for 
Covid-19 among health care workers (HCW).

Methods: HCQS was offered to the HCWs of a tertiary care hospital catering both to Covid and non-Covid patients as a prophylactic 
agent. HCWs could choose to take or not take HCQS. Cross-sectional questionnaire based online survey was conducted among HCWs 
to study the HCQS usage and occurrence of covid19. Participants were grouped into HCQ (HCQS users) and non-HCQ (those who did 
not take HCQS) groups. The two groups were then compared for the occurrence of Covid-19. 

Results: Out of 515 health care workers, 278 (54%) used tab HCQS while 237 (46%) did not take it at all. Of those who took, 218 
(78% of HCQS users, 42% of total subjects) took HCQS regularly, while 60 (22% of HCQS users, 12% of total) used it irregularly. 
Out of 515 patients, 22 contracted Covid-19, 15 were HCQS users and 7 were not. No significant association between HCQS use and 
COVID-19 occurrence was found in our study.

Interpretations and Conclusion: Around half of the healthcare workers used HCQS for prophylaxis of Covid-19. There was no 
significant difference in the covid-19 positivity among HCQS and non HCQS group; however, the numbers are small for conclusive 
evidence. As HCQS is known to help in reducing the cytokine storm, the possibility that it helped in controlling the severity of disease 
cannot be ruled out based on this study. Definitive data from larger randomized controlled trials from a wide array of population 
groups would be helpful in the forthcoming future with regard to risk-benefit assessment and rational use of HCQS.
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Abstract

Introduction

The world is shaken by the deadly pandemic of COVID-19 ever since it’s onset in late December 2019 in the live animal market of Hubei 
province in Wuhan city, China. It is caused by a novel strain of coronavirus known as SARS-CoV-2 (Severe Acute Respiratory Syndrome 
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Coronavirus 2) an RNA virus of Coronaviridae family. It was declared a global health emergency in January 2020 by the WHO and pan-
demic on 11 March 2020 [1]. As of 1st July 2021, there have been 19,10,00,000 confirmed cases of COVID-19 and 41,00,000 deaths globally. 
There is no known definitive drug for COVID-19 highlighting the importance of its prevention. Prevention can be achieved by avoiding 
exposure to the virus, vaccination and chemoprophylaxis.

Although vaccines have been developed at an unprecedented pace, it is proving to be very challenging to vaccinate the entire popula-
tion of the world. Therefore, chemoprophylaxis continues to be an important tool to fight this pandemic especially for high-risk groups 
like HCWs and frontline workers (FLW). Since development of new drugs required extensive research and time, therefore, repurposing 
existing medications was a more prompt and economical approach to fulfill a time-sensitive need for effective prophylaxis for healthcare 
workers who are subject to repeated SARS CoV-2 exposure [2,3]. Many drugs have been proposed for both prevention and therapy for CO-
VID-19 like HCQS, Remdesivir, Lopinavir/Ritonavir, Azithromycin, Ivermectin, Doxycycline, Favipiravir and Steroids [3-10]. Chloroquine 
has demonstrated in-vitro activity against SARS-CoV-2 [4,5]. Studies reported that hydroxychloroquine, a derivative of chloroquine with 
similar therapeutic effects and fewer adverse effects, is also active against SARS-CoV-2 and may demonstrate relatively greater in-vitro vi-
ral inhibition [6,7]. In the first study by Gao J., et al. it showed significant viral clearance from nasopharynx in COVID-19 patients [3,11,12]. 
Owing to the tremendous pressure of the pandemic, HCQS was endorsed by many scientific bodies and government agencies because of 
its easy and widespread availability and known safety profile. 

Indian Council of Medical Research (ICMR) was the first medical council worldwide that issued recommendations of deploying HCQS 
prophylaxis among HCWs and close contacts involved in care of COVID-19 or suspected patients. Given the absence of any conclusive 
evidence, it also warned against misuse by the general public and included HCQS in schedule H1 of Drugs and Cosmetics Rules, 1945. 
ICMR advisory expanded the program in May 2020 to include asymptomatic frontline workers (FLW) such as police, paramilitary and the 
surveillance groups for chemoprophylaxis [13].

Although few studies have shown conflicting results on the efficacy of HCQS as both therapeutic and chemoprophylactic agent yet 
there is an ongoing interest in the drug for pre-exposure prophylaxis [14]. Even if it is only partially effective, it would be a potent public 
health tool to decrease the transmission of SARS-CoV-2 and guard frontline workers from Covid-19 infection. Therefore, we sought to 
determine the effectiveness of Hydroxychloroquine as a pre-exposure prophylaxis agent in the healthcare workers. 

Materials and Methods

Study design and patient selection 

We conducted an observational case control study by means of a questionnaire circulated through email to health care workers in a 
tertiary care center in New Delhi (See annexure 1 in supplementary material). There were no institutional guidelines recommending any 
drug for prophylaxis and HCQS was offered to HCWs as a prophylactic agent purely on a voluntary basis. Through this survey the HCWs 
were divided into 2 groups i.e. HCQS and non- HCQS groups and the occurrence of COVID-19 in both the groups was determined.

Testing

Incidence was based on the self-reporting of COVID-19 positivity in the questionnaire by the participants where RT-PCR confirmed 
cases were counted.

Data collection

The questionnaire was evenly distributed among HCWs working in both covid and non-covid areas. This survey contained questions 
about demographic details, place of work with respect to covid, HCQS intake according to ICMR guidelines (HCQS 400 mg BD on day1 of 
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week 1, then 400 mg every week for 7 weeks) and adverse effects, Covid-19 illness, symptoms and severity. Incompletely filled forms were 
excluded. A random 10% forms were telephonically cross-checked for accuracy.

Outcome measures 

The main aim of the study is to evaluate the efficacy of HCQS as chemoprophylactic agent in the prevention of COVID-19. Secondary 
outcome measures were whether the efficacy of HCQS as a chemoprophylactic agent differed among those working in covid areas and 
those working in non-covid areas, adverse effects of HCQS, and whether or not HCQS prophylaxis decreased the severity of covid 19 ill-
ness.

Statistical analysis

Data was analyzed using SPSS version 22 software. Statistical analysis was done by using tests of means of two populations viz. Welch 
two independent samples t-test, categorical data analysis in the form of contingency tables, partial contingency tables, Chi-squared tests 
of independence, Chi-squared test of homogeneity, large sample tests of proportion viz. one sample test of proportion and two sample 
tests for proportions. A p value of < 0.05 was considered statistically significant.

Results

A total of 515 HCWs participated in the study with ages ranging from 20 to 61 years (Figure 1). Out of 205 (40%) personnel in Covid 
areas, 120 (59%) were currently working in Covid areas (i.e. within the last 14 days) and 85 (41%) had worked in covid areas prior to 14 
days. Three hundred and ten (60%) had not worked in a Covid area at all.

Figure 1: Distribution of health care workers working in covid and non-covid areas.

Hydroxychloroquine usage

Out of 515 individuals, 278 (54%) used tablet Hydroxychloroquine while 237 (46%) did not take it at all. Of the 278 subjects who took 
it, 44 (16%) had taken it for 7 weeks regularly, 171 (61%) were taking it at regular weekly intervals but had not completed 7 weeks and 
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3(1%) had taken it regularly for more than 7 weeks. Thus 218 (78% of those who took and 42% of total subjects) took Hydroxychloro-
quine regularly, while 60 (22% of who consumed, 12% of total) used irregularly (Figure 2).

Figure 2: Pattern of HCQS usage among HCWs.

ECG was done in 46 (16%) of the 278 subjects using HCQS, though in 3 individuals it was done after starting it. In all these 46 cases ECG 
was normal. ECG was found to be abnormal in 27 (11%) of the other 237 patients and they had not used HCQS.

Medical comorbidities were found in 112 HCWs. Out of these 53 had not taken HCQS while 59 had taken. On subgroup analysis, 79 
worked in non-covid areas while 33 worked in Covid areas. Out of 79 HCWs in non-covid areas, 40 took HCQ while 39 did not take it, mak-
ing the distribution equal. However, in covid areas distribution was not equal. Out of 33 HCWs with comorbidities in Covid areas 19 (57%) 
took HCQs while 14(43%) did not take it.

Adverse effects

Thirty seven (13.3%) HCWs had adverse effects with HCQs (Figure 3). Gastrointestinal symptoms, like heartburn, abdominal pain, 
vomiting and loose stools were predominant. Headache and palpitations were other complaints seen less commonly. Out of 37, 17 (46%) 
individuals consulted for these effects.

Figure 3: Frequency of adverse effects with HCQs in HCWs.
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COVID 19 and hydroxychloroquine

Out of 515 HCWs, 493 were negative for Covid-19 while 22 were positive. In covid positive group 15 took HCQS and 7 didn’t take HCQS. 
In covid negative group 263 took HCQS and 230 didn’t take HCQS (Table 1).

Group Covid +Ve Covid -Ve Total P Value
HCQS 15 (5.4%) 263 (94.6%) 278 (53.9%)

0.17NON HCQS 7 (3%) 230 (97%) 237 (46.1%)
Total 22 (4.2%) 493 (95.8%) 515 (100%)

Table 1: Prevalence of Covid-19 in HCQS and Non HCQS groups.

Chi square value is 1.86 for df1 with the p value of 0.17 thus implying that there is no significant association between HCQS prophylaxis 
and Covid 19 positivity.

Out of the 22 positive patients, 12 were asymptomatic and 10 others had mild symptoms. Only one patient in the HCQs group needed 
oxygen for 1 day.

Out of 205 HCWs working in covid area 13 were positive for Covid 19 and 192 were negative. In the Covid positive group 10 took HCQS 
and 3 did not take HCQS. In the Covid negative group 123 took HCQS and 69 did not take HCQS.

Out of 310 HCWs working in non covid area 5 were positive for Covid 19 and 301 were negative. In the Covid positive group 5 took 
HCQS and 4 did not take HCQS. In the Covid negative group 140 took HCQS and 161 didn’t take HCQS.

Table 2 summarizes the distribution in the covid and non-Covid areas depicting no statistically significant differences between HCQS 
and non HCQS groups working in Covid and non-Covid areas for Covid 19 infection. 

Covid area

P valueCovid +ve Covid -ve

HCQS 10 123 133

0.347173Non HCQS 3 69 72
13 192 205

Non Covid area

P valueCovid +ve Covid -ve

HCQS 5 140 145

0.592085Non HCQS 4 161 165
9 301 310

Table 2: Prevalence of Covid-19 in HCQS and Non-HCQS groups working in covid and non-covid areas.

Discussion

HCQS is a chloroquine analogue which is commonly used in clinical practice for diseases like malaria, Rheumatoid Arthritis (RA), Sys-
temic Lupus Erythematosus (SLE). It has anti-inflammatory and immunomodulatory action due to inhibition of cytokines such as IL-1, 
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IL-6, PLA-2 and matrix metalloproteinases. It may help against SARS CoV-2 by decreasing the intracellular pH thereby decreasing iron 
concentration in the cell which is required by the glycosyl transferase enzyme and thus inhibits terminal glycosylation of ACE-2 enzyme 
with is the cellular receptor for entry for the virus. The decreased pH also prevents the fusion and uncoating of the virion for viral replica-
tion. However, the success of in-vitro studies may not translate into clinical efficacy as a specific endosomal concentration of the drug is 
required or because of other unknown mechanisms. 

Adverse drug reactions to HCQS

HCQS in G6PD deficiency patients is linked to increased incidence of hemolytic anemia. It can also cause retinopathy on long term us-
age, which is usually clinically silent in the earlier stages or it may cause maculopathy in the later stages. Gastrointestinal symptoms with 
HCQS are common as nausea, vomiting, heartburn and loose stools. Cardiac toxicities such as cardiomyopathy, heart failure, AV black, 
bundle branch block, QT prolongation especially when administered along with azithromycin have been observed. HCQS has a notorious 
side effect of causing neutropenia and immunosuppression. In a HCW, taking HCQS can sometimes suppress the immunity and might in-
crease the susceptibility to COVID-19 virus (FDA-2020). FDA also recognized a decreased metabolic activation of the antiviral Remdesivir 
with concurrent use of HCQS.

There are several trials undergoing to evaluate its efficacy as a pre-exposure prophylactic agent. Various clinical studies evaluating the 
role of HCQS as a prophylactic agent in COVID-19 management and their limitations are discussed in table 3.

Study  
Interventions

Study design Drug regimens 
and/or doses

Results Study limitations Authors

HCQS or Pla-
cebo in at 

risk adults for 
post-exposure 

prophylaxis

Double-blind, 
placebo-

controlled 
RCT. adults 

who had 
household or 
occupational 

exposure 
to some-
one with 

confirmed 
Covid-19 
(N = 821)

HCQS dose -800 
mg once, followed 
by 600 mg in 6–8 

h, then 600 mg 
daily for 4 days. 
HCQS, n = 414; 

Placebo, n = 407

11 subjects in the HCQS 
arm (2.7%) and 9 in 

placebo arm (2.2%) had 
laboratory confirmed 
COVID-19 (P = 0.82). 
No significant differ-

ence was found; HCQS 
(11.8%) vs. placebo 
(14.3%), (P = 0.35). 
HCQS led to more 

adverse effects (40.1% 
vs. 16.8%)

Case identification 
was based on symp-
toms and not labora-

tory confirmation; 
data was obtained by 
the means of partici-

pant reports.

Boulware., et al. [17]

HCQS prophy-
laxis or treat-

ment evidence 
review

Obser-
vational, 

descriptive 
population-
based study

Dose is 400 mg BD 
on day 1, followed 

by 400 mg once 
every week for 7 

weeks.

No compelling evidence 
for HCQ’s use to treat 
COVID-19, however, it 
is unsafe to use HCQ in 
combination with AZM.

Unlike antiviral drugs, 
HCQ has no direct effect 

on SARS-CoV-2

Small study sample, 
observer bias, con-
firmation data not 

conclusive

Praveen Balabaskaran 
Nina., et al. [18]

HCQS prophy-
laxis review 
from articles

Systematic 
review

PubMed, EMBASE, 
Clinical trial.gov, 

International Clini-
cal Trials Registry 

Platform and 
Cochrane Library 
databases were 

searched for stud-
ies that evaluated 
the prophylactic 

role of CQ or HCQ 
on SARS-CoV-2 

(pre-clinical stud-
ies) or COVID-19 
(clinical studies) 
until 30 March 

2020

Although preclinical 
results are promising, to 
date there is a dearth of 
evidence to support the 
efficacy of CQ or HCQ in 

preventing COVID-19

No original clinical 
studies on the pro-
phylactic role of CQ 

or HCQ on COVID-19 
were available.

Sanket Shah., et al. [19]
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HCQS and CQ 
prophylaxis

A narrative 
review of 42 

articles

A systematic 
search of reviews, 
including in vitro 
and clinical trial 

studies in English 
language focusing 
on CQ and HCQ ef-
fects and adverse 

effects against CO-
VID-19 in the adult 
patient population 
from PubMed was 

performed.

It is not possible to state 
the precise efficacy and 

safety of CQ and HCQ 
use in the treatment of 

COVID-19 at any time in 
the course of the disease. 
Future studies are war-

ranted.

Lack of information 
about the treatment 
and small number 

of experimental 
patients, leading to 
a misinterpretation 
of the data. Besides, 
there are few clini-
cal studies with a 

limited sample size. 
Moreover, most of 

them did not present 
control groups, and 
some patients had 
died during these 

protocols.

Carlos M de Barros., et 
al. [20]

CQ and HCQ 
prophylaxis or 
treatment in 
patients with 

covid-19

Published 
studies 

and rap-
idly emerging 

data were 
reviewed 
to gather 

evidence on 
safety and 

efficacy of CQ 
and HCQ in 

patients with 
COVID-19 in-
fection or as 
prophylaxis. 
The focus is 
on clinically 
relevant ef-
ficacy end-
points and 

their adverse 
effects on QT 

interval.

The dosing sched-
ules of HCQ in 

these studies also 
varied widely as 
shown in Table 2 

in terms of loading 
dose (range 400-

2400 mg), mainte-
nance dose (range 
400-800 mg) and 
duration of main-
tenance treatment 
(range 1-14 days). 
Four studies also 

reported concomi-
tant treatment 

with AZM (typi-
cally 500 mg on 

day 1 followed by 
250 mg daily for 4 

days).

The strategy to repur-
pose CQ/HCQ to combat 

COVID-19 infection 
is overshadowed by 
concerns about their 

QT liability, resulting in 
the choice of potentially 

subtherapeutic doses. 
Although the risk of QT-
related pro-arrhythmia 

is real, it is low and 
manageable by careful 

monitoring

Observational nature 
of the study, limited 

number of published 
articles reviewed.

Rashmi R. Shah [21]

HCQS prophy-
laxis in general 
population and 

hcw

Reviewed 
the literature 
and available 
data on the 

prophylactic 
use of HCQ.

45 (58.5%) CTs 
have planned 

a loading dose, 
while 18 (23.4%) 

have not; the 
loading dose is 

800 mg in 19 trials 
(42.2%), 400 mg 

in 19 (42.2%), 600 
mg in 4 (8.9%) 

and 1,200 mg in 1 
(2.2%). Forty trials 

include at least 
one daily schedule, 

while 19 have at 
least one weekly 

schedule.

Correct methodological 
approach is the key to 

understanding whether 
prophylactic HCQ can 

really represent an effec-
tive strategy in prevent-

ing COVID-19.

Observational study, 
unavailable infor-

mation in19.5% CT, 
not uniform dosing 

schedule

Manuela Monti., et al. 
[22]

Table 3: Summary of studies evaluating the role of HCQs as a prophylactic agent.
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Following the review of treatment mortality data, the data safety and monitoring committee recommended continuation of all treat-
ment groups, including resumption of HCQS trial. Subsequently WHO in June 2020 concluded that HCQS did not offer any mortality 
benefit [16].

We found that only around half of the HCWs used HCQS for the prophylaxis of Covid-19. Our study results demonstrate no protective 
benefit of pre-exposure prophylactic intake of HCQS against covid 19 irrespective of the covid or non-covid workplace. This result is con-
sistent with results of other studies [2,3,8]. However, there are certain studies which favored HCQS for pre-exposure prophylaxis [9,10]. 
Both these studies were observational retrospective studies and favorable results could be due to the study being under-powered. Similar 
to several other studies our study also reported gastrointestinal symptoms as the commonest side effect without any serious adverse 
effects.

Although there was no significant difference in the two groups, the numbers are small for conclusive evidence. As HCQS is known to 
help in reducing the cytokine storm, the possibility that it helped in controlling the severity of disease cannot be ruled out based on this 
study.

Limitations of the Study

Our study is a questionnaire-based study that depended on the understanding of the respondents regarding various questions. How-
ever, the respondents were healthcare workers and we randomly cross-checked 10% of the forms telephonically and found them to be 
correctly filled. There are chances of memory recall bias and possibility of unknown confounders. We could not validate the dose of HCQS 
taken by participants directly and they were expected to follow ICMR guidelines on HCQS prophylaxis. Adverse effects were self-reported 
by participants and a contribution of extraneous factors cannot be ruled out. Though ECG was done in a few cases they could not be ac-
cessed. Cases were those who were tested positive by RT PCR testing at our institute which does not rule out the possibility of asymptom-
atic cases among the controls.

Conclusion 

Although multiple findings in various studies were positive, these studies had multiple methodological flaws and biases with no con-
trolled comparative groups. HCQS with recent RCT appear to have more hype than hope. HCQS does not appear to offer protection against 
symptomatic Covid-19 as a pre-exposure prophylactic agent in healthcare workers. However, the numbers in this study are small for a 
definitive statement and significant adverse effects were not seen with HCQS usage. Possibility of protection against severe covid cannot 
be ruled out. We would recommend the continuation of large trials on HCQS based pre- and post-exposure prophylaxis to look forward 
for concrete evidence on its efficacy. It should be ensured that HCQS is used in a controlled setting and close monitoring of patients with 
COVID-19. This must also not hamper the availability of HCQS for patients with malaria, SLE and rheumatoid arthritis. There must be 
vigilant monitoring and supervision by authorities on off label use and unreasonable hoarding by the public.
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