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INTRODUCTION 

Severe acute respiratory syndrome coronavirus-2 (SARS-

CoV-2) is a positive sense RNA virus of the family 

Coronaviridae and the etiological agent responsible for the 

novel pneumonia (coronavirus-2019 (COVID-19)) which 

triggered an outbreak towards the end of 2019 in Wuhan, 

China. Since then, there has been an unprecedented spread 

of the disease and COVID-19 was declared a ‘global 

pandemic’ by the WHO on March 11, 2020. As of May 24, 

2020 it has affected 5.4 million people and caused 344, 419 

deaths.1 In a rapidly evolving situation such as this, we 

have often had to resort to re-purposing old drugs to 

expedite the process of prevention or treatment of an 

unfamiliar disease. For treating viral illnesses, often there 

is a “one bug - one drug” approach which however fails in 
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ABSTRACT 

 

Background: While several trials are ongoing for treatment of Corona virus 2019 (COVID-19), scientific research on 

chemoprophylaxis is still lacking even though it has potential to flatten the curve allowing us time to complete research 

on vaccines.  

Methods: This retrospective cohort study explores the potential of hydroxychloroquine (HCQ) as a pre- exposure 

prophylaxis for COVID-19 among 106 health care workers (HCW) exposed to COVID-19 patients, at a tertiary care 

hospital in India where there was an abrupt cluster outbreak within on duty personnel. HCWs who had voluntarily taken 

HCQ prior to exposure were considered one cohort while those who had not were considered to be the Control group. 

All participants with a verifiable high-risk contact history were tested for COVID-19 by RT- PCR.  

Results: The two cohorts were comparable in terms of age, gender, co-morbidity and exposure. The primary outcome 

was incidence rates of RT-PCR positive COVID-19 infection among HCQ users and Controls.106 HCW were examined 

of whom 54 were HCQ users. The comparative analysis of incidence of infection between the two groups demonstrated 

that voluntary HCQ usage was associated with lesser likelihood of developing severe acute respiratory syndrome 

coronavirus-2 (SARS-CoV-2) infection (4 out of 54 HCW), compared to those who were not on it (20 out of 52 HCW), 

χ2=14.59, p<0.001. None of the HCQ users noted any serious adverse effects.  

Conclusions: The study demonstrated that voluntary pre- exposure HCQ prophylaxis by HCWs is associated with a 

statistically significant reduction in risk of SARS-CoV-2.   
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times of emerging and re-emerging infections. This is 

especially true during pandemics - when drug discovery 

races against time. An alternative approach is, to use a 

broad spectrum antiviral as a pandemic tool.2 

To this effect, even before this recent crisis, at least 108 

Broad Spectrum Antivirals (BSA) had already been 

identified that had shown activity against 78 viruses.3 

These Broad Spectrum Antibiotics include 4-

aminoquinoline compounds (chloroquine, 

hydroxychloroquine, amodiaquine) among others and 

have been known to prevent viral entry into host cell.3,4 In 

this study we have chosen to focus on 

Hydroxychloroquine- particularly it’s role, as an antiviral, 

in prevention of COVID-19. Hydroxychloroquine (HCQ) 

is a derivative of Chloroquine (CQ), formulated by 

introducing a hydroxyl group into CQ and was 

demonstrated to be much less (~40%) toxic than CQ in 

animals.5 Both share similar chemical structures and 

mechanisms of action as a weak base and 

immunomodulator and have exhibited, in vitro, potent 

antiviral properties against various viruses.3  

They are both concentrated in organelles with low pH like 

the lysosomes and endosomes hence are also called 

lysosomotropic agents.4 CQ increase lysosomal pH and 

prevent its fusion with auto-phagosomes in vitro.6 It can 

also inhibit endosomal acidification, thus preventing viral 

entry into host cells.7 A proposal to use CQ as a candidate 

drug for influenza virus was already in place. Infact in 

mouse models, CQ and its derivative HCQ had already 

been used successfully against Avian Influenza.8 However 

this success was unfortunately not replicated in Influenza 

A or B and Randomised Control Trials failed to 

demonstrate any preventive role in them.9 In the case of 

Coronaviruses, for SARS CoV1, CQ and its derivatives 

were found to show strong antiviral properties in vitro. 

Apart from interfering with lysosomal and endosomal 

activities, it also inhibits terminal glycosylation of ACE2 

receptor which is involved in viral entry.10-12 Impaired 

terminal glycosylation of ACE2 may reduce the binding 

efficiency between ACE2 on host cells and the SARS-CoV 

spike protein.13 Moreover, Both CQ and HCQ blocked the 

transport of SARS-CoV-2 from early endosomes to early 

lysosomes, which appears to be a requirement to release 

the viral genome as in the case of SARS-CoV.14,15 

Similar to SARS-CoV-1, SARS-CoV-2 also utilizes the 

surface receptor ACE2 for cellular entry.16 In vitro data 

have also demonstrated that CQ as well as its derivative 

HCQ are potent inhibitors of SARS-CoV-2.14 In spite of 

it’s in vitro success in inhibiting SARS-CoV-2, much like 

in the case of SARS-CoV-1 clinical trials have failed to 

show any benefit of HCQ as a therapy for SARS-CoV-2 

infection.17 

However, data on its prophylactic role is still incomplete. 

Noting the in vitro data and theoretical benefits of HCQ 

usage, Indian Council of Medical Research (ICMR) had 

proposed its prophylactic use for health care workers in 

India.18 

This retrospective cohort study explores the usage of HCQ 

in a tertiary health care center in India among healthcare 

workers and investigates its prophylactic potential in 

prevention of COVID-19 infection. 

METHODS 

Study design and patient selection  

This is a retrospective cohort study based on an online 

survey of 106 health care personnel, who worked at a 

Medical College and Hospital, Kolkata, India, dealing with 

COVID-19 patients and non COVID patients (mixed 

COVID Facility), in the first two weeks of May, 2020. In 

the given period, a cluster outbreak of cases among health 

care workers (HCWs) in this hospital had occurred - with 

about 28 HCW testing positive over a period of two weeks.  

Since late March, ICMR, which is the apex body of 

medical research in India, has proposed consumption of 

HCQ for prophylaxis against COVID-19.18 In accordance 

with that guideline, some of the HCWs were voluntarily 

on pre-exposure HCQ prophylaxis whereas few others 

were not. After the outbreak was identified, all those who 

fulfilled the high risk contact criteria were quarantined and 

tested for COVID-19 between day 7-day 14 of suspected 

exposure as per Ministry of Health and Family Welfare 

(MoHFW), Government of India, guidelines.19 The end 

results of these tests were recorded and COVID-19 

positive health care workers were sent for isolation and 

treatment to appropriate facilities after proper contact 

tracing. We conducted an online survey among exposed 

healthcare workers after their test reports were available. 

To be included in the survey the participant needed to be a 

health care worker, currently working at the tertiary care 

center and on duty at the same center during the last 1 

month preceding the survey, and was tested for COVID-

19 by RT-PCR in the same hospital. 

Two groups of HCWs were identified from the date of 

publishing of the ICMR guidelines for HCQ prophylaxis 

(March 23, 2020) till the date on which participants were 

exposed to their first COVID-19 positive patient.18 During 

this period those who started taking HCQ prophylaxis 

were considered as HCQ users and those who did not take 

HCQ prophylaxis were considered to be the control group. 

(Figure 1) 

HCQ users included all the health care workers who were 

high risk contacts of COVID-19 positive cases and were 

tested for SARS-CoV-2 infection in the hospital during the 

study period, and history of intake of at least the loading 

dose of Hydroxychloroquine prophylaxis and were at any 

point in their scheduled weekly maintenance dose, as per 

ICMR guidelines.18 
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Control group included all the health care workers who 

were high risk contacts of COVID-19 positive cases and 

were tested for SARS-CoV-2 Infection in the hospital 

during the same study period, and had either no history of 

Hydroxychloroquine prophylaxis or had history of 

inadequate intake of HCQ (inadequate loading dose, 

inadequate schedule maintenance dose or missed doses) as 

per ICMR guidelines.18 

The exclusion criteria were refusal to give consent for the 

study, not being a contact of COVID-19 positive case as 

per definition given by the National Center of Disease 

Control, India (NCDC).19 The outcome of Interest was to 

see whether voluntary HCQ prophylaxis was related to 

positivity rates by RT- PCR in health care workers. 

Figure 1: Participant flow chart of study cohort.

Testing for SARS-CoV-2 infection  

Detection of SARS-CoV-2 in clinical specimens like 

nasopharyngeal/oropharyngeal swab were done by RT-

PCR using TaqPath COVID-19 Combo Kit (Applied 

Biosystems).The real time assay uses the TaqMan 

fluorogenic probe based chemistry that uses the 5´ 

nuclease activity of Taq DNA polymerase and enables the 

detection of a specific polymerase chain reaction (PCR) 

product as it accumulates during PCR cycles. COVID-19 

Real Time PCR Assay Multiplex-Multiplexed assays that 

contain three primer/probe sets specific to different SARS-

CoV-2 genomic regions and primers/probes for phage 

MS2 (Internal process control for nucleic acid 

extraction).20 Samples with a result of SARS-CoV-2 

Inconclusive were tested again and all were found to be 

negative and thus, were treated as negative.  

Data collection  

An internet-based retrospective cohort study was designed 

where participants volunteered to provide data either on an 

online form or over the telephone. The online survey form 

was circulated via online messenger services among health 

care workers who were encouraged to recirculate the same 

among their colleagues. After satisfying the inclusion 

criteria, a total of 106 participants were considered.  

The survey included data on demographic profile like age, 

sex, presence of co-morbidities (defined as hypertension, 

diabetes, coronary artery disease, chronic kidney disease 

and COPD), and use of Hydroxychloroquine prophylaxis 

as per ICMR guidelines.18,21,22,23 Data on type of exposure, 

nature of contact, use of PPE was also collected in the 

survey.  

Statistical analysis  

Data was analyzed by means of R Software and STATA 

version 13.1 (StataCorp LP, College Station, TX, USA). 

Statistical analysis was performed by using test 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 
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independence, Chi-squared test of homogeneity, large 

sample tests of proportion viz. one sample test of 

proportion and two sample test for proportions. 

Controlling for possible confounders was done by 

stratification. A p<0.05 was considered statistically 

significant. 

RESULTS 

The two cohort groups of those taking HCQ and those not 

taking HCQ (control) were comparable in terms of age, 

gender, degree of exposure and type of exposure and co-

morbidities (Table 1).  

Table 1: Baseline characteristics of participants in the 

two cohort groups. 

Parameters  
HCQ Control P 

value* (n=54) (n=52) 

Age (in years) 26.46±3.93 27.71±7.24 0.13 

Gender N (%) N (%)  

Male 28 (51.85) 24 (46.15) 
0.22 

Female 26 (48.15) 28 (53.85) 

Degree of exposure  

Face to face 

contact 
51 (94.44) 41 (78.85) 0.85 

Direct contact  29 (53.70) 22 (42.31) 0.70 

Environmental 

contact  
23 (42.59) 19 (36.54) 0.28 

Type of exposure 

Asymptomatic 

contact  
22 (40.74) 19 (36.54) 

0.48 
Symptomatic 

contact  
32 (59.26) 33 (63.46) 

Comorbidities 2 (3.70) 2 (3.85)  0.92 

*Continuous data was compared using t-test and categorical 

data was compared using Chi-squared test for homogeneity. 

The mean number of COVID-19 cases with whom the 

workers had come in contact was also found to be the same 

in the two groups by a Welch two sample t-test which was 

found to be 3. 

In the HCQ group 4 out of 54 participants were tested to 

be COVID-19 positive, whereas, in the control group 20 

out of 52 participants were found to be COVID19 positive. 

Distribution of HCQ takers and controls across outcome of 

COVID-19 test in univariate analysis indicated the 

association of risk (Relative Risk=0.193; 95% CI=0.071-

0.526; p=0.001) of SARS-CoV-2 infection with lack of 

pre-exposure HCQ prophylaxis. In this study, it was seen 

that taking pre-exposure HCQ prophylaxis was associated 

with an 80.7% reduction in the risk of acquiring a SARS-

CoV-2 infection. 

Further analysis of incidence of infection between the two 

groups demonstrated that the incidence of SARS-CoV-2 in 

those on HCQ pre-exposure prophylaxis was significantly 

less when compared to the control group with a χ2 value of 

14.59, p<0.001. 

Adverse effects, mostly mild, i.e not requiring any 

intervention medical or otherwise, not requiring any 

hospitalization, were noted in 29.8% of those on HCQ 

prophylaxis (Figure 2), thus corroborating previous 

treatment trials.24 Among those taking 

Hydroxychloroquine prophylaxis, GI upset (19.1%) , skin 

rash (6.4%) and headache (4.3%) were reported as adverse 

effects. GI upset was found to be the most common 

adverse effect by paired proportion tests. None of the study 

participants reported discontinuing the drug at the time of 

survey. 

Uni-variate analysis of distribution of COVID-19 test 

results in the two cohort groups for different exposures was 

done. (Table 2, 3). It was also seen that the healthcare 

workers who were exposed to symptomatic COVID19 

positive patients were more likely to develop SARS-CoV-

2 infection compared to those exposed to an asymptomatic 

COVID19 patient (Odds ratio=6.046; 95% CI=1.672 to 

21.858; p=0.006).

Table 2: Univariate analysis of distribution of COVID-19 test results for different exposures.

Parameters  
COVID-19 

positive (n=24) 

COVID-19 

negative (n=82) 
Odds ratio 95% CI of OR P value 

Symptomatic 

contacts 

Yes 21 44 
6.046 1.672 to 21.858 0.006 

No 3 38 

Face to face contact 
Yes 20 72 

0.694 0.197 to 2.451 0.571 
No 4 10 

Direct contact 
Yes 14 37 

1.703 0.678 to 4.276 0.257 
No 10 45 

Environment 

contact 

Yes 8 34 
0.706 0.271 to 1.836 0.475 

No 16 48 

Recommended 

PPE*  

Yes 11 51 
0.514 0.205 to 1.289 0.156 

No 13 31 
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Table 3: Two way frequency tables showing distribution of COVID-19 test results in the two cohort groups after 

restricting observations for different parameters. 

Parameters  

COVID-19 

positive 

(n=24) 

COVID-19 

negative 

(n=82) 

Total Odds 

ratio 

95% CI of 

OR 
P value 

N (%) N (%) N (%) 

Symptomatic 

contacts 

HCQ+ 3 (9.38) 29 (90.63) 32 (100) 2.172 0.211-22.369 0.514 

HCQ- 18 (54.55) 15 (45.45) 33 (100) 10.200 2.024-51.413 0.005 

Face to face contact 
HCQ+ 4 (7.84) 47 (92.16) 51 (100) 0.663 0.029-14.972 0.796 

HCQ- 16 (39.02) 25 (60.98) 41 (100) 1.120 0.282-4.450 0.872 

Direct contact 
HCQ+ 3 (10.34) 26 (89.66) 29 (100) 2.769 0.269-28.468 0.392 

HCQ- 11 (50.00) 11 (50.00) 22 (100) 2.333 0.743-7.324 0.147 

Environment 

contact 

HCQ+ 0 (0.00) 23 (100) 23 (100) 0.130 0.007-2.543 0.179 

HCQ- 8 (42.11) 11 (57.89) 19 (100) 1.273 0.401-4.037 0.682 

Recommended 

PPE* 

HCQ+ 3 (7.69) 36 (92.31) 39 (100) 1.167 0.112-12.183 0.898 

HCQ- 8 (34.78) 15 (65.22) 23 (100) 0.756 0.244-2.345 0.628 

*Recommended as per guidelines on rational use of personal protective equipment (PPE) in a hospital setting by the MoHFW, government 

of india.32 

 

Figure 2: Adverse effects among those taking HCQ prophylaxis. 

DISCUSSION 

The COVID-19 pandemic has put healthcare systems 

across the world in crisis with significant social and 

economic burden on countries. A number of clinical trials 

are underway to test the efficacy of several repurposed 

drugs including CQ), HCQ, Ivermectin, Remdesivir, 

Ritonavir/Lopinavir for treatment of COVID-19. None 

have so far shown exceptional results.25-27 Of these, 

although HCQ has gathered particular worldwide attention 

based on in vitro results that demonstrate efficacy against 

SARS-CoV-2, there is lack of evidence to suggest that 

HCQ offers any significant additional clinical benefit for 

the treatment of hospitalized COVID-19 patients. 

Although unprecedented progress has been made amidst 

this pandemic towards development of vaccines, including 

three candidate vaccines already in clinical trials, most 

estimates place the timeline for the launch of a safe and 

effective vaccine at least more than a year away. This 

highlights the need for possible alternative vaccines for 

preventing COVID-19. Chemo-prophylaxis has been 

demonstrated to be a successful modality in preventive 

medicine in a number of other infectious diseases 

including malaria, HIV and influenza. A mathematical 

model exploring effectiveness of prophylaxis versus 

treatment in an influenza pandemic predicted that targeted 

prophylaxis could flatten the curve by 6-18 months during 

which effective vaccines against the disease could be 

developed. However, despite chemo-prophylaxis being a 

promising modality, research on this subject in the context 

of COVID-19 is currently a missing link.28 The first in 

vitro data on prophylaxis against COVID-19 by HCQ or 

CQ was put forward by Yao et al In this study, HCQ was 

found to be more potent than CQ in achieving EC50.29 

Several other in vitro studies found a preventive role for 

CQ/ HCQ.14,30 As discussed in the introduction of this 

article, COVID-19 initiates viral entry through a surface 

ACE2 receptor, initial viral replication is followed by 

systemic inflammation. CQ/ HCQ can prevent viral entry 
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has been demonstrated by Wang et al 30 through their 

time-of-addition studies. Based on these encouraging pre-

clinical trials and supported further by preliminary internal 

observational studies, ICMR, which is the key government 

body handling India’s COVID response, recommended the 

use of HCQ by high risk individuals such as HCW for 

prevention of COVID-19.31 Given the well-established 

safety profile in rheumatology practice with HCQ being 

safe even during pregnancy, ICMR’s recommendation is 

justified, taking into consideration the substantial risks 

faced by healthcare workers.  

The current retrospective cohort study therefore aimed to 

investigate if Hydroxychloroquine could be effective as a 

pre-exposure prophylaxis for COVID-19 among high risk 

individuals such as healthcare workers. The results from 

this study, demonstrate that voluntary consumption of 

HCQ as prophylaxis among high risk individuals was 

associated with a significantly reduced risk of testing 

positive for COVID-19. Incidentally, one COVID-19 

positive participant who was a long-term user of HCQ for 

Rheumatoid arthritis, reported discontinuing the drug 1 

month prior to exposure. It was also observed that among 

HCQ takers 32 were exposed to a symptomatic contact out 

of which only 3 (9.38%) were positive whereas in the 

control group 33 were exposed to a symptomatic contact 

out of which 18 (54.55%) tested to be positive. Similarly, 

it was seen that proportions of those testing to be positive 

were less in HCQ takers among those having a face to face 

contact, direct contact and environmental contact. Those 

who used recommended personal protective equipment 

(PPE), even among them, 3 out of 39 (7.69%) HCQ takers 

were tested to be positive whereas 8 out of 23 (34.78%) 

controls acquired the infection. (Table 3).32 Those exposed 

to a symptomatic patient were more likely to acquire the 

infection than those exposed to asymptomatic patients 

(OR=6.046; 95% CI=1.672 to 21.858; p=0.006). These 

observations need to be further analyzed by future studies. 

The current study also validated the known safety profile 

for HCQ with no serious adverse events reported by the 

participants. This study represents a clinical evidence on 

the potential role of HCQ as prophylaxis.  

Our study design also aimed to include those members in 

the control group who were taking inadequate dosage of 

HCQ, as per ICMR guidelines. However, all participants 

were either taking HCQ as per guidelines or not taking at 

all. Thus, no data on inadequate HCQ dosage could be 

analyzed. Despite a strong statistical association, a cause-

effect relationship can not be inferred. The data included 

young, healthy individuals with no or limited relevant 

underlying health conditions, reflecting the demographics 

of health care workers. This warrants a conservative 

interpretation of our findings and the statistical 

significance needs to be explored further. Thus, we 

recommend further validation through large scale RCT to 

interrogate the significant association between voluntary 

HCQ consumption and reduced clinical risk of contracting 

COVID-19 that emerged from this study. 

Limitations  

Non random sampling was done based on a voluntary 

response online survey and thus sampling bias and recall 

bias might be present in the data set. Being a retrospective 

cohort study it is limited in its ability to measure all 

confounding factors. Blinding was not done at any level.  

At the time this study was carried out, no prevalence data 

was available in mixed COVID facilities catering to both 

COVID-19 and non- COVID patients. Due to an unmet 

need for data, a sample size calculation was not 

appropriate. Moreover, transmission of COVID-19 to 

healthcare workers in this setting was not only possible 

from patients alone but also from infected coworkers often 

sharing common areas of the hospital such as lounges, 

living quarters, dining spaces etc.  

A therapeutic dose monitoring for Hydroxychloroquine 

was not carried out owing to the questionnaire based nature 

of the study. Study participants were expected to follow 

Indian Council of Medical Research’s guideline on HCQ 

prophylaxis - however, validation of the dose and its 

frequency was beyond the scope of the present study.  

Among those not taking HCQ a higher number of positives 

might be because of their risk taking behavior that prevents 

them from taking prophylaxis and protective measures as 

well. On the contrary it might be so that there is a false 

sense of protection among HCQ takers that predisposes 

them to more risk-taking behavior.  

The adverse effects which require special assessment like 

bradycardia and prolonged QT interval could not be 

recorded and the data was based solely on patient history. 

CONCLUSION 

In this retrospective cohort study involving healthcare 

workers who had been exposed to SARS-CoV-2, 

voluntary pre-exposure Hydroxychloroquine use was 

associated with a statistically significant lowered risk of 

testing positive for SARS-CoV-2. No serious adverse 

effects were found among those taking HCQ prophylaxis. 

ACKNOWLEDGEMENTS 

We would like to thank Department of General Medicine, 

Medical College and Hospital, Kolkata, Department of 

Microbiology, Medical College and Hospital, Kolkata and 

Department of General Medicine, Medical College and 

Hospital, Kolkata. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

 

 



Bhattacharya R et al. Int J Res Med Sci. 2021 Jan;9(1):89-96 

                                                        
 

       International Journal of Research in Medical Sciences | January 2021 | Vol 9 | Issue 1    Page 95 

REFERENCES 

1. Worldometers.info, Dover, Delaware, U.S.A. 

COVID-19 Coronavirus Pandemic. 2020. Available 

from: https://www.worldometers.info/coronavirus. 

Accessed on 07 April, 2020. 

2. Adalja A, Inglesby T. Broad-Spectrum Antiviral 

Agents: A Crucial Pandemic Tool. Expert Rev Anti 

Infect Ther. 2019;17(7):467-70. 

3. Ianevski A, Andersen PI, Merits A, Bjørås M, Kainov 

D. Expanding the activity spectrum of antiviral 

agents. Drug Discov Today. 2019;24(5):1224-28. 

4. Al-Bari MAA. Targeting endosomal acidification by 

chloroquine analogs as a promising strategy for the 

treatment of emerging viral diseases. Pharmacol Res 

Perspect. 2017;5(1):e00293.  

5. McChesney EW. Animal toxicity and 

pharmacokinetics of hydroxychloroquine sulfate. 

Am J Med. 1983;75(1A):11-8. 

6. Long L, Yang X, Southwood M, Lu J, Marciniak SJ, 

Dunmore BJ, et al. Chloroquine prevents progression 

of experimental pulmonary hypertension via 

inhibition of autophagy and lysosomal bone 

morphogenetic protein type II receptor degradation. 

Circ Res. 2013;112(8):1159-70. 

7. Savarino A, Boelaert JR, Cassone A, Majori G, 

Cauda R. Effects of chloroquine on viral infections: 

an old drug against today's diseases? Lancet Infect 

Dis. 2003;3(11):722-7. 

8. Yan Y, Zou Z, Sun Y, Li X, Xu KF, Wei Y, et al. 

Anti-malaria drug chloroquine is highly effective in 

treating avian influenza A H5N1 virus infection in an 

animal model. Cell Res. 2013;23(2):300-2. 

9. Borba EF, Saad CG, Pasoto SG, Calich AL, Aikawa 

NE, Ribeiro AC, et al. Influenza A/H1N1 vaccination 

of patients with SLE: can antimalarial drugs restore 

diminished response under immunosuppressive 

therapy? Rheumatology (Oxford). 2012;51(6):1061-

9.  

10. Vincent MJ, Bergeron E, Benjannet S, Erickson BR, 

Rollin PE, Ksiazek TG, et al. Chloroquine is a potent 

inhibitor of SARS coronavirus infection and spread. 

Virol J. 2005;2:69.  

11. Berne MA, Somasundaran M, Sullivan JL, Luzuriaga 

K, Greenough TC, Choe H, et al. Angiotensin-

converting enzyme 2 is a functional receptor for the 

SARS coronavirus. Nature. 2003;426(6965):450-4.  

12. Freund NT, Roitburd-Berman A, Sui J, Marasco WA, 

Gershoni JM. Reconstitution of the receptor-binding 

motif of the SARS coronavirus. Protein Eng Des Sel. 

2015;28(12):567-75. 

13. Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang 

W, et al. A pneumonia outbreak associated with a 

new coronavirus of probable bat origin. Nature. 

2020;579(7798):270-73. 

14. Liu J, Cao R, Xu M, Wang X, Zhang H, Hu H, et al. 

Hydroxychloroquine, a less toxic derivative of 

chloroquine, is effective in inhibiting SARS-CoV-2 

infection in vitro. Cell Discov. 2020;6:16. 

15. Mingo RM, Simmons JA, Shoemaker CJ, Nelson 

EA, Schornberg KL, D'Souza RS, et al. Ebola virus 

and severe acute respiratory syndrome coronavirus 

display late cell entry kinetics: evidence that 

transport to NPC1+ endolysosomes is a rate-defining 

step. J Virol. 2015 Mar;89(5):2931-43. 

16. Hoffmann M, Kleine-Weber H, Schroeder S, Krüger 

N, Herrler T, Erichsen S, et al. SARS-CoV-2 Cell 

Entry Depends on ACE2 and TMPRSS2 and Is 

Blocked by a Clinically Proven Protease Inhibitor. 

Cell. 2020;181(2):271-280.e8. 

17. Magagnoli J, Narendran S, Pereira F, Cummings TH, 

Hardin JW, Sutton SS, et al. Outcomes of 

Hydroxychloroquine Usage in United States 

Veterans Hospitalized with COVID-19. Med (N Y). 

2020. 

18. Ministry of Health and Family Welfare, Government 

of India. Advisory on the use of Hydroxychloroquine 

as prophylaxis for SARS-CoV-2 Infection. 2020.  

https://www.mohfw.gov.in/pdf/Advisoryontheuseof

HydroxychloroquinasprophylaxisforSARSCoV2infe

ction.pdf. Accessed on 07 April, 2020. 

19. National Centre for Disease Control. SOP for 

Contact tracing COVID-19 cases. 2020. 

https://ncdc.gov.in/showfile.php?lid=538. Accessed 

on 07 April, 2020. 

20. Indian Council of Medical Research. Multiplex Real-

Time PCR for detection of SARS-CoV-2 using 

TaqPath COVID-19 Combo Kit (Applied 

Biosystems). 

https://www.icmr.gov.in/pdf/covid/labs/SARS_CoV

2_using_TaqPath_COVID19_ComboKit.pdf. 

Accessed on 07 April, 2020. 

21. Wu Z, McGoogan JM. Characteristics of and 

Important Lessons From the Coronavirus Disease 

2019 (COVID-19) Outbreak in China: Summary of a 

Report of 72 314 Cases From the Chinese Center for 

Disease Control and Prevention. JAMA. 

2020;323(13):1239-42. 

22. Beigel JH, Tomashek KM, Dodd LE, Mehta AK, 

Zingman BS, Kalil AC, et al; ACTT-1 Study Group 

Members. Remdesivir for the Treatment of Covid-19 

- Preliminary Report. N Engl J Med. 

2020;NEJMoa2007764. 

23. Covid19tracker.health.ny.gov. Workbook: NYS-

COVID19-Tracker. 2020. 

https://covid19tracker.health.ny.gov/views/NYS-

COVID19-Tracker/NYSDOHCOVID-19Tracker-

Fatalities?%3Aembed=yes&%3Atoolbar=no&%3At

abs=n. Accessed on 07 April, 2020. 

24. Tang W, Cao Z, Han M, Wang Z, Chen J, Sun W, et 

al. Hydroxychloroquine in patients with mainly mild 

to moderate coronavirus disease 2019: open label, 

randomised controlled trial. BMJ. 2020;369:m1849.  

25. Hussain A, Kaler J, Dubey AK. Emerging 

Pharmaceutical Treatments of Novel COVID-19: A 

Review. Cureus. 2020;12(5):e8260.  

26. Wang Y, Zhang D, Du G, Du R, Zhao J, Jin Y, et al. 

Remdesivir in adults with severe COVID-19: a 



Bhattacharya R et al. Int J Res Med Sci. 2021 Jan;9(1):89-96 

                                                        
 

       International Journal of Research in Medical Sciences | January 2021 | Vol 9 | Issue 1    Page 96 

randomised, double-blind, placebo-controlled, 

multicentre trial. Lancet. 2020;395(10236):1569-78. 

27. Cao B, Wang Y, Wen D, Liu W, Wang J, Fan G, et 

al. A Trial of Lopinavir-Ritonavir in Adults 

Hospitalized with Severe Covid-19. N Engl J Med. 

2020;382(19):1787-99.  

28. McCaw JM, McVernon J. Prophylaxis or treatment? 

Optimal use of an antiviral stockpile during an 

influenza pandemic. Math Biosci. 2007;209(2):336-

60.   

29. Yao X, Ye F, Zhang M, Cui C, Huang B, Niu P, et al. 

In Vitro Antiviral Activity and Projection of 

Optimized Dosing Design of Hydroxychloroquine 

for the Treatment of Severe Acute Respiratory 

Syndrome Coronavirus 2 (SARS-CoV-2). Clin Infect 

Dis. 2020;71(15):732-39.  

30. Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, et 

al. Remdesivir and chloroquine effectively inhibit the 

recently emerged novel coronavirus (2019-nCoV) in 

vitro. Cell Res. 2020;30(3):269-71.  

31. Chatterjee P, Anand T, Singh KJ, Rasaily R, Singh 

R, Das S, et al. Healthcare workers & SARS-CoV-2 

infection in India: A case-control investigation in the 

time of COVID-19. Indian J Med Res. 

2020;151(5):459-67.  

32. Ministry of Health and Family Welfare, Government 

of India. Guidelines on rational use of Personal 

Protective Equipment. https://www.mohfw.gov.in/ 

pdf/GuidelinesonrationaluseofPersonalProtectiveEq

uipment.pdf. Accessed on 24 March, 2020. 

 

 
 

 

 

 

 

 

 

Cite this article as: Bhattacharya R, Chowdhury S, 

Nandi A, Mukherjee R, Kulshrestha M, Ghosh R et 

al. Pre-exposure hydroxychloroquine prophylaxis for 

COVID-19 in healthcare workers: a retrospective 

cohort. Int J Res Med Sci 2021;9:89-96. 

https://www.mohfw.gov.in/pdf/GuidelinesonrationaluseofPersonalProtectiveEquipment.pdf
https://www.mohfw.gov.in/pdf/GuidelinesonrationaluseofPersonalProtectiveEquipment.pdf
https://www.mohfw.gov.in/pdf/GuidelinesonrationaluseofPersonalProtectiveEquipment.pdf

