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a b s t r a c t 

Many drugs have been tried for the treatment/prevention of COVID-19 with limited success. Direct house- 

hold contacts of COVID-19 patients are at highest risk for SARS-CoV-2 infection. Hydroxychloroquine 

(HCQ) has been tried against COVID-19 owing to its in vitro virucidal action against SARS-CoV-2, but 

the role of HCQ as post-exposure prophylaxis (PEP) remains inconclusive. In this open-label, controlled 

clinical trial, asymptomatic individuals who had direct contact with laboratory-confirmed COVID-19 cases 

or had undertaken international travel in the last 2 weeks were offered HCQ prophylaxis and assigned to 

PEP ( n = 132) or control ( n = 185) group. The PEP group received HCQ 800 mg on Day 1 followed by 400 

mg once weekly for 3 weeks. Both groups undertook home quarantine for 2 weeks along with social dis- 

tancing and personal hygiene. Over 4-week follow-up, 50/317 participants (15.8%) had new-onset COVID- 

19. The incidence of COVID-19 was significantly ( P = 0.033) lower in the PEP (14/132; 10.6%) compared 

to the control (36/185; 19.5%) group (total absolute risk reduction, –8.9% points). The NNT to prevent the 

occurrence of 1 COVID-19 case was 12. Overall relative risk was 0.59 (95% CI 0.33–1.05). Compliance was 

good. The most common adverse event was epigastric discomfort with burning sensation (three partici- 

pants), with no serious adverse events. PEP with HCQ has the potential for the prevention of COVID-19 

in at-risk individuals. Until definitive therapy is available, continuing PEP with HCQ may be considered in 

suitable at-risk individuals. Further randomised clinical trials with larger samples are required for better 

evaluation of HCQ as PEP for COVID-19 prevention. 

© 2020 Elsevier Ltd and International Society of Antimicrobial Chemotherapy. All rights reserved. 
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. Introduction 

The epidemic caused by the novel coronavirus severe acute res- 

iratory syndrome coronavirus 2 (SARS-CoV-2), which started in 

uhan, China, is now a well-established pandemic worldwide af- 

ecting more than 50 million people with nearly 1.3 million deaths 

1] . As Italy, Spain, Germany, the UK, Brazil and USA have over- 

aken China in term of the highest burden of mortality, India has 

ecome the next epicentre of this pandemic, after the USA. Cur- 

ently there are more than 8.8 million cases of coronavirus dis- 

ase 2019 (COVID-19) in India, with a regrettable mortality of 
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ore than 130 thousand patients [2] . The clinical presentation 

f COVID-19 varies from asymptomatic cases and mild symptoms 

f fever, cough, sore throat, headache, myalgia, nasal congestion 

nd diarrhoea to severe pneumonia, acute respiratory distress syn- 

rome (ARDS) requiring mechanical ventilation, and even multi- 

le organ dysfunction syndrome and sepsis leading to death [3] . If 

dequate preventive and therapeutic measures are not taken, In- 

ia has very a high risk of affecting millions more people with 

igh mortality because of the large population size along with 

 very high population density. At present there are no defini- 

ive therapeutic drugs or vaccines available for the treatment and 

revention of SARS-CoV-2 infection. Symptomatic and supportive 

are are being given to COVID-19 cases along with isolation and 

uarantine measure for suspected individuals at risk for COVID- 

9 to limit the spread of SARS-CoV-2 [4] . Direct household con- 

acts of COVID-19 patients are at the highest risk of SARS-CoV-2 
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nfection. Presently, many scientists and doctors are recommend- 

ng several existing available drugs, e.g. ribavirin, lopinavir, remde- 

ivir, chloroquine and hydroxychloroquine (HCQ), for SARS-CoV-2 

nfection for therapeutic and as well as prophylactic purposes 

 5 , 6 ], among which HCQ, a chloroquine analogue, has given some 

ays of hope to battle against this deadly pandemic [7] . In an in

itro study, researchers found that HCQ has some antiviral effects 

gainst SARS-CoV-2 through a mechanism targeted at the host cell 

 8 , 9 ]. HCQ is a relatively safe drug as it has been used in rheuma-

ology patients for lifelong therapy with few side effects, allow- 

ng for a higher dose without any significant side effects or drug–

rug interactions [10] . A recently published clinical trial suggested 

hat HCQ can be used for therapeutic purposes in SARS-CoV-2 in- 

ection [7] , and many governments, including the USA and India, 

ave already endorsed HCQ owing to lack of adequate better al- 

ernative drugs. The Indian Council of Medical Research (ICMR) 

as advised HCQ prophylaxis for people who are at risk for de- 

eloping SARS-CoV-2 infection, all asymptomatic healthcare work- 

rs (HCWs) involved in caring for suspected or confirmed COVID- 

9 cases, and all asymptomatic household contacts of laboratory- 

onfirmed COVID-19 cases [11] . However, there is still a lack of sig- 

ificant scientific data to prove or disprove the efficacy of HCQ for 

he treatment and post-exposure prophylaxis (PEP) for SARS-CoV- 

 infection. Being a tertiary-care centre, the Post Graduate Insti- 

ute of Medical Education and Research (PGIMER) caters for many 

tates, including Punjab, Haryana, Himachal Pradesh, Uttara Khand, 

ttar Pradesh and Rajasthan. Among these, Punjab has the highest 

opulation of non-resident Indians, most of whom have returned 

ome. Initially this set our institute to handle the highest burden 

f suspected cases of COVID-19 in northern India. A recently pub- 

ished study proposed that HCQ was not useful as PEP for the pre- 

ention of COVID-19 in at-risk individuals [12] . However, in that 

tudy the majority of participants were HCWs. There is still a lack 

f clinical trials regarding PEP with HCQ for the prevention of 

OVID-19 in non-HCW individuals who are at risk of SARS-CoV-2 

nfection. In this open-label, controlled clinical trial, we aimed to 

valuate the efficacy of PEP with HCQ for the prevention of COVID- 

9 in an asymptomatic non-HCW population who were at risk for 

ARS-CoV-2 infection. 

. Method 

The aim of this study was to evaluate the efficacy of PEP with 

CQ for the prevention of COVID-19 in asymptomatic non-HCW in- 

ividuals who were at risk for SARS-CoV-2 infection. 

.1. Study site 

At-risk individuals were recruited through the special COVID-19 

creening clinic at emergency outpatient department (EMOPD) and 

ommunicable disease ward of PGIMER, Chandigarh, a tertiary-care 

entre in the northern India. The study was done with the collab- 

ration of the Departments of Internal Medicine, Virology, Phar- 

acology and Community Medicine & School of Public Health of 

GIMER. 

.2. Study design 

In this open-label, controlled clinical trial, at-risk individu- 

ls who presented at the special COVID-19 screening clinic and 

hrough telephone consultation were screened for enrolment in the 

tudy. After screening of asymptomatic individuals who had under- 

aken international travel in the last 2 weeks or had direct con- 

act with a laboratory-confirmed COVID-19 case, were given the 

ption of receiving HCQ as PEP for the prevention of SARS-CoV-2 
2 
nfection and were assigned into the PEP or control group. Partic- 

pants who did not give consent for HCQ prophylaxis and those 

ith a contraindication for HCQ therapy were directly included in 

he control group. Asymptomatic individuals with high-risk direct 

ontact were family members, relatives, friends or colleagues who 

ere living with or spent hours/days with COVID-19 patients with- 

ut taking any personal protective precautions. The PEP group re- 

eived HCQ prophylaxis, whereas the control group did not receive 

CQ prophylaxis. Both groups received standard care in the form 

f home quarantine for 2 weeks along with social distancing and 

ersonal hygiene. Participants were followed up for 4 weeks by 

elephone or physically as and when required. The study was reg- 

stered with ClinicalsTrial.gov (ClinicalTrials.gov ID NCT04408456). 

.3. Study duration 

The study was carried out during March–July 2020. 

.4. Inclusion and exclusion criteria 

Irrespective of gender and age ( ≥18 years), all asymptomatic 

ndividuals who had undertaken international travel in last 2 

eeks and all asymptomatic individuals with direct contact with 

aboratory-confirmed COVID-19 cases were included in the study. 

ndividuals who did not give consent for HCQ prophylaxis and pa- 

ients with a contraindication for HCQ therapy, such as known hy- 

ersensitivity to HCQ or 4-aminoquinolone derivatives as well as 

atients with known retinopathy, cardiac arrhythmia, glucose-6- 

hosphate dehydrogenase (G6PD) deficiency, psoriasis and preg- 

ancy, were directly included in the control group. All symptomatic 

ndividuals, non-COVID suspects and all HCWs related to suspected 

r confirmed COVID-19 cases were excluded from the study. 

.5. Methods and interventions 

In this open-label, controlled clinical trial, after screening and 

nrolment, all at-risk asymptomatic participants were assigned 

nto the PEP or control group as per the inclusion and exclusion 

riteria. The PEP group received HCQ 40 0 mg (20 0 mg × 2 tablets) 

very 12 h on Day 1 followed by 400 mg once weekly for 3 weeks

total cumulative dose, 20 0 0 mg). The control group did not re- 

eive HCQ or any drug intervention. Both groups received standard 

are in the form of home quarantine for 2 weeks along with so- 

ial distancing and personal hygiene. The prophylactic dose of HCQ 

as decided according to ICMR recommendations for PEP with 

CQ [11] . The potential antiviral and anti-inflammatory proper- 

ies of HCQ, along with its low cost, very good oral bioavailabil- 

ty, higher concentrations in the lungs relative to plasma levels, 

nd acceptable safety profile supported formulation of this national 

dvisory. After receiving informed consent, the drugs were dis- 

ensed directly to the participants during the screening clinic visit 

r through doorstep delivery by the concerned HCW with help of 

olice officials. Individuals were followed up for 4 weeks by tele- 

hone or physically when required and were questioned regarding 

he development of any COVID-19 symptoms such as fever, cough, 

ore throat, shortness of breath, diarrhoea, myalgia or any adverse 

rug events. During follow-up, nasopharyngeal and/or throat swabs 

f the participants were taken for processing by reverse transcrip- 

ion PCR (RT-PCR) for the detection of SARS-CoV-2 RNA to confirm 

OVID-19. Samples for RT-PCR were taken when any asymptomatic 

articipants became symptomatic and by 5–14 days of contact in 

symptomatic participants through an in-hospital visit at the in- 

titute’s communicable disease isolation ward. Only participants 

ith RT-PCR positive for SARS-CoV-2, with or without symptoms, 

ere defined as a definite COVID-19 case. Participants with new- 

nset symptoms but negative RT-PCR for SARS-CoV-2 or in whom 
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t could not be performed for any reason were defined as a prob- 

ble COVID-19 case. Both definite and probable COVID-19 cases 

ogether were defined as COVID-19 cases. Asymptomatic partici- 

ants with negative RT-PCR were defined as a non-COVID case. 

he incidence of COVID-19 (definite and probable COVID-19) in 

reviously asymptomatic participants was compared between the 

EP and control groups. Baseline routine investigations (e.g. blood, 

hest radiography, electrocardiogram) were not possible as each 

articipant was the potential source of SARS-CoV-2 and additional 

ontact with HCWs could spread the virus to healthy individuals. 

articipants who turned out to be definite COVID-19 cases were 

oved to the Nehru Hospital Extension, a dedicated COVID-19 cen- 

re, of PGIMER and were managed as per the institutional COVID- 

9 protocol. Participants with probable COVID-19 were advised to 

ontinue with home quarantine. 

.6. Outcomes 

The primary outcome of this study was the incidence of COVID- 

9 (definite and probable) among the participants. Secondary out- 

omes were new-onset COVID-19 symptoms, compliance with the 

dvised HCQ therapy and home quarantine, difficulty faced during 

uarantine, and incidence of adverse drug events. 

.7. Sample size and statistical analysis 

At the beginning of the study there was no clinical trial avail- 

ble to predict the incidence of COVID-19 or the decrease in inci- 

ence of COVID-19 with HCQ prophylaxis in individuals at risk for 

ARS-CoV-2 infection. As this was a pilot study, we were expect- 

ng monthly around 100–150 or less asymptomatic COVID-19 sus- 

ected individuals to visit the COVID-19 screening EMOPD of the 

GIMER, depending on the worsening or improving status of the 

ngoing pandemic. The power of the study could not be extrapo- 

ated at the beginning of the study because of the lack of clarity 

egarding outcome. Participants were assigned into either the con- 

rol or PEP group according to the inclusion and exclusion criteria. 

articipants who did not give consent for HCQ therapy and those 

ith contraindications for HCQ therapy were directly included in 

he control group. A total of 1582 individuals were screened for en- 

olment in the study, of which 836 individuals had COVID-19-like 

ymptoms at presentation. Of the 746 asymptomatic individuals, 

2 were HCWs and 339 individuals were non-COVID suspects. Fi- 

ally, 325 participants were included in the study, of whom 8 were 

ost to follow-up. Thus, final data analysis was done among 317 in- 

ividuals, including 132 in the PEP group and 185 in the control 

roup ( Fig. 1 ). Data were managed in a database system through 

icrosoft Excel (Microsoft Corp., Redmond, WA, USA) and statis- 

ical analysis was performed using IBM SPSS Statistics v.21.0 (IBM 

orp, Armonk, NY, USA). Parametric data were analysed by paired 

r unpaired t -test, binominal/categorical endpoints were analysed 

y non-parametric χ2 test with Yet’s correction, and proportions 

ere compared by Fisher’s exact test. The relative risk and num- 

er needed to treat (NNT) were determined for the safety and risk 

ssessment. A P -value of < 0.05 was considered statistically signifi- 

ant. 

. Results 

.1. Baseline characteristics of the study population 

Of the 317 participants, 174 (54.9%) were male and 143 (45.1%) 

ere female; only 10 participants (3.2%) had a history of in- 

ernational travel within 2 weeks prior to enrolment. The mean 

standard deviation age of the study population was 37.2 ±
3.9 years. The most common co-morbidity was diabetes mellitus 
3 
 n = 14; 4.4%), followed by hypothyroidism ( n = 7; 2.2%), hyperten- 

ion ( n = 4; 1.3%), bronchial asthma ( n = 2; 0.6%), chronic obstruc-

ive pulmonary disease ( n = 1; 0.3%) and coronary artery disease 

 n = 1 0.3%). Among the 317 participants, 53 (16.7%) were alco- 

ol consumers and 29 (9.1%) were smokers. The distributions of 

ge, sex and co-morbidities were similar between the study groups 

 Table 1 ). 

.2. Primary outcome 

Of the 317 participants, 50 (15.8%) had new-onset COVID-19 

uring follow-up. The incidence of COVID-19 was significantly 

 P = 0.033) lower in the PEP group (14/132; 10.6%) that received 

CQ prophylaxis compared with the control group (36/185; 19.5%) 

hat did not received HCQ prophylaxis ( Table 2 ). The total abso- 

ute risk reduction for the incidence of COVID-19 in participants 

eceived PEP with HCQ was –8.9% points compared with partici- 

ants who did not receive PEP with HCQ. The NNT was 12, sug- 

esting that to prevent the occurrence of 1 case of COVID-19, 12 

t-risk individuals would need to be treated with HCQ prophylaxis 

nd the overall relative risk was 0.59 [95% confidence interval (CI), 

.33–1.05]. 

Of the 317 participants, 38 (12.0%) had definite COVID-19 (RT- 

CR positive, with or without symptoms) during follow-up. The 

ncidence of definite COVID-19 was also significantly ( P = 0.041) 

ower in the PEP group (10/132; 7.6%) that received HCQ prophy- 

axis compared with the control group (28/185; 15.1%) that did not 

eceive HCQ prophylaxis ( Table 2 ). The total absolute risk reduction 

or the incidence of definite COVID-19 in participants received PEP 

ith HCQ was –7.5% points compared with participants who did 

ot receive PEP with HCQ. The NNT to prevent the occurrence of 1 

ase of definite COVID-19 in at-risk individuals was 14. The overall 

elative risk was 0.50 (95% CI, 0.25–0.99). 

Of the 317 participants, 12 (3.8%) had probable COVID-19 

symptomatic with RT-PCR negative or RT-PCR could not be per- 

ormed for any reason) during follow-up. The incidence of prob- 

ble COVID-19 was also lower in the PEP group (4/132; 3.0%) that 

eceived HCQ prophylaxis compared with the control group (8/185; 

.3%) that did not receive HCQ prophylaxis, but the difference was 

ot statistically significant ( P = 0.552) ( Table 2 ). 

RT-PCR of nasopharyngeal/throat swabs was not be possible in 

7 (5.4%) of the 317 participants for various reasons, including 

he strict lockdown, lack of adequate number of testing kits ini- 

ially, and a few participants who did not show interest in test- 

ng. All of them followed the advice as per the study protocol and 

ere co-operative to complete the follow-up. If we consider only 

he participants ( n = 300) in whom RT-PCR could be performed, 

ven then the incidence of definite COVID-19 was also significantly 

 P = 0.023) lower in the PEP group (10/130; 7.7%) that received 

CQ prophylaxis compared with the control group (28/170; 16.5%) 

hat did not receive HCQ prophylaxis. 

.3. Symptomatic COVID-19 

Of 50 new-onset COVID-19 cases, 29 (58.0%) were asymp- 

omatic and only 21 (42.0%) developed symptoms. The incidence 

f new-onset symptoms was higher in the control group (15/185; 

.1%) compared with the PEP group that received HCQ prophy- 

axis (6/132; 4.5%), but the difference was statistically insignifi- 

ant ( P = 0.209) ( Table 2 ). None of the participants developed

oderate-to-severe COVID-19 requiring oxygen therapy or life sup- 

ort. The most common symptoms were cough (13/21; 61.9%) and 

ore throat (9/21; 42.9%), followed by fever (7/21; 33.3%), myalgia 

7/21; 33.3%) and diarrhoea (1/21; 4.8%), with 9 participants hav- 

ng two or more symptoms. The new-onset symptoms were not 

ignificantly different between the PEP and control groups. 
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Fig. 1. Study design, screening and enrolment. PEP, post-exposure prophylaxis; HCQ, hydroxychloroquine. 
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.4. Secondary outcomes 

Compliance with HCQ prophylaxis was not adequate in 7 (5.3%) 

f 132 participants, of whom 6 participants took drugs (800 mg) 

n Day 1 and stopped thereafter because of anxiety related to 

ossible side effects as explained to them during enrolment. Oth- 

rwise, overall compliance with HCQ prophylaxis was very good. 

our participants consumed HCQ 200 mg daily for 10 days. No 

erious adverse drug events were noted during the study. The 

ost common adverse drug reaction (ADR) was epigastric abdom- 

nal discomfort with burning sensation reported by 3 participants 

2.3%), that resolved with antacid. Itching, low mood, back ache 

nd palpitation were reported by one participant each. The occur- 

ence of palpitation was a single self-limiting episode for which 

o specific treatment was required. All of the participants reported 

dequate compliance with the quarantine norm. Stress and de- 

ression were the most common problems felt by 12 (3.8%) of 

17 participants during the period of quarantine. Getting essentials 

nd foods were difficult for 13 participants (4.1%). Misbehaviour 

y neighbour and police officers were faced by 7 participants 

2.2%). 
4 
. Discussion 

Since the advent of the deadly COVID-19 pandemic, many 

vailable drugs have been tried for the treatment and preven- 

ion of COVID-19, but none of them have succeeded confidently 

4–6] . HCQ is being tested as a therapeutic and preventive option 

gainst COVID-19 in view of its in vitro virucidal action against 

ARS-CoV-2 [ 8 , 9 ]. The proposed mechanisms for the virucidal ef- 

ect of HCQ are inhibition of viral fusion to the cell membrane by 

hanging the pH of the cell surface as well as inhibition of viral 

ucleic acid replication, protein glycosylation, virus assembly and 

ransportation, and release of new virus particles [ 8 , 9 ]. 

The role of HCQ in COVID-19 is still inconclusive and evolving. 

he study that attracted the attention of the whole world pro- 

ected the therapeutic potential of HCQ and azithromycin combi- 

ation by decreasing the viral load [7] . A systematic meta-analysis 

f COVID-19 patients suggested that HCQ can prevent the radio- 

ogical progression of lung disease [13] . An interim analysis of the 

Solidarity’ clinical trial performed by the World Health Organiza- 

ion (WHO) has recommended not to use HCQ for COVID-19 ther- 

py as it does not have any mortality benefit [14] . Boulware et al. 
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Table 1 

Baseline demographic and clinical characteristics of the study population a . 

Characteristic PEP group ( n = 132) Control group ( n = 185) P -value 

Age (years) (mean ± S.D.) 36.4 ± 11.8 37.7 ± 15.2 0.428 

Male 78 (59.1) 96 (51.9) 0.204 

Female 54 (40.9) 89 (48.1) 0.204 

Smoker 15 (11.4) 14 (7.6) 0.248 

Alcohol consumer 23 (17.4) 30 (16.2) 0.776 

Diabetes mellitus 8 (6.1) 6 (3.2) 0.229 

Hypertension 1 (0.8) 3 (1.6) 0.497 

Coronary artery disease 0 (0.0) 1 (0.5) 0.398 

Hypothyroidism 3 (2.3) 4 (2.2) 0.947 

Bronchial asthma 1 (0.8) 1 (0.5) 0.809 

COPD 0 (0.0) 1 (0.5) 0.398 

PEP, post-exposure prophylaxis; S.D., standard deviation; COPD, chronic obstructive pulmonary 

disease. 
a Data are n (%) unless otherwise stated. 

Table 2 

Incidence of COVID-19 after post-exposure prophylaxis (PEP) with hydroxychloroquine (HCQ) and in 

the control group (no HCQ) 

Outcome 

n (%) 

P -value PEP group ( n = 132) Control group ( n = 185) 

COVID-19 a 14 (10.6) 36 (19.5) 0.033 

Definite COVID-19 b 10 (7.6) 28 (15.1) 0.041 

Probable COVID-19 c 4 (3.0) 8 (4.3) 0.552 

New-onset symptoms 6 (4.5) 15 (8.1) 0.209 

Moderate-to-severe COVID-19 0 0 –

COVID-19, coronavirus disease 2019; RT-PCR, reverse transcription PCR; SARS-CoV-2, severe acute 

respiratory syndrome coronavirus 2. 
a Participants with either definite or probable COVID-19 were defined as a COVID-19 case. 
b Participants RT-PCR positive for SARS-CoV-2, with or without symptoms, were defined as a def- 

inite COVID-19 case. 
c Participants with new-onset symptoms but RT-PCR negative for SARS-CoV-2 or RT-PCR could 

not be performed for any reason were defined as a probable COVID-19 case. 
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oncluded that HCQ is not useful for PEP in at-risk individuals for 

he prevention of COVID-19 [12] . However, the majority (66.4%) of 

articipants in their study were HCWs. There is still a lack of clini- 

al trials evaluating HCQ for PEP in high-risk household contacts 

f laboratory-confirmed COVID-19 cases. Whilst HCWs and non- 

CWs both have a risk of COVID-19 post-exposure, practically the 

isk category is completely different. HCWs are supposed to come 

nto contact with COVID-19 patients after taking all necessary pre- 

autions, for example wearing protective equipment, whereas non- 

CW individuals are exposed to COVID-19 unknowingly without 

ny precautions or personal protective equipment, as most of the 

ime patients are their family members or friends or relatives. 

CWs usually spend a fixed duration of time with COVID-19 pa- 

ients and most of the time maintain a safe distance, but non-HCW 

ndividuals live with COVID-19 patients for days to weeks without 

aintaining a safe distance. Post-exposure, non-HCW individuals 

ave a higher risk for COVID-19 compared with HCWs, thus the in- 

idence of COVID-19 after PEP with HCQ may differ in HCWs and 

on-HCWs. In our study, we aimed to evaluate the efficacy of HCQ 

s PEP for prevention of COVID-19 in asymptomatic non-HCW in- 

ividuals at risk for SARS-CoV-2 infection. 

Boulware et al. defined COVID-19 cases as symptomatic ill- 

ess confirmed by a positive molecular assay or COVID-19-related 

ymptoms [12] . Although fever, cough, sore throat, respiratory dif- 

culty and diarrhoea are common presentations of COVID-19, up 

o 80% of cases may be asymptomatic [ 3 , 15 ]. Radiological imag-

ng may be normal in mild cases and show interstitial pneu- 

onia with ARDS in severe cases. Influenza A virus H1N1 and 

ther influenza A infections can also present with similar clinical 

nd radiological pictures, causing diagnostic difficulty for COVID-19 

ith concurrence of seasonal viral pneumonia. According to Boul- 

are et al., only 16 of 107 symptomatic cases were PCR-confirmed 
5 
12] . Molecular diagnostic assay of nasopharyngeal/bronchoalveolar 

avage samples is the investigation of choice for a definitive di- 

gnosis and differentiation of COVID-19 from other seasonal vi- 

al pneumonias. So only PCR-positive cases should be designated 

s definite COVID-19, and PCR-negative symptomatic cases may 

e designated as probable COVID-19 in view of the ongoing pan- 

emic and variable sensitivity of RT-PCR to detect SARS-CoV-2 in 

ifferent specimens [16] . Similarly, all asymptomatic high-risk con- 

acts should be tested by molecular diagnostic assay within the 

ncubation period of 2 weeks, as ~80% of COVID-19 cases can 

e asymptomatic [15] . There was a possibility of missing asymp- 

omatic COVID-19 in the study by Boulware et al. as molecular 

esting for SARS-CoV-2 was done only for symptomatic individuals, 

n contrast to the present study where samples from asymptomatic 

ndividuals were also tested by RT-PCR for SARS-CoV-2. That is why 

he present study was able to detect asymptomatic COVID-19 cases 

n individuals at risk for SARS-CoV-2 infection. According to our 

tudy, 58.0% of the COVID-19 cases were asymptomatic. Regarding 

he ‘Solidarity’ clinical trial showing no mortality benefit in COVID- 

9 patients treated with HCQ [14] , we would like to re-emphasise 

hat prevention is better than cure. As nearly 80% of COVID-19 pa- 

ients are asymptomatic and hardly require any specific therapy, 

revention of COVID-19 in high-risk individuals is of upmost im- 

ortance to contain this deadly pandemic. 

Safety concerns have been raised against the use of HCQ as 

t can cause life-threatening cardiac arrhythmias, QT prolonga- 

ion, hypoglycaemia, vision loss due to irreversible retinopathy, and 

aemolysis in patients with G6PD deficiency. However, these side 

ffects are not common in routine practice and HCQ appears to 

e safe with prolonged use [ 10 , 13 ]. Fortunately, none of the study

articipants complained of any serious ADRs. The drug was toler- 

ble to most of the participants and compliance was good. Only 
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hree participants complained of mild epigastric abdominal dis- 

omfort with burning sensation after the first dose that was self- 

imiting thereafter. The incidence of side effects was higher in the 

tudy by Boulware et al., which may be because of the higher dose 

3800 mg) of HCQ used compared with the present study (20 0 0 

g) [12] . Direct household contacts of COVID-19 patients are at 

he highest risk for SARS-CoV-2 infection. To date, there is no clin- 

cal trial available regarding PEP with HCQ for the prevention of 

OVID-19 in asymptomatic high-risk direct household contacts of 

aboratory-confirmed COVID-19 patients. Recently published stud- 

es also supported the role of HCQ for the prevention and treat- 

ent of COVID-19 [17–19] . Also according to Boulware et al., there 

as an absolute risk reduction of –2.4% points in participants who 

eceived HCQ prophylaxis, but it did not reach statistical signifi- 

ance [12] . Looking at the disastrous nature of this enormous pan- 

emic, even a 2.4% risk reduction may have a significant impact in 

reventing further spread when millions of people are infected or 

ill be infected. According to the present study, the absolute risk 

eduction for the incidence of COVID-19 in participants receiving 

EP with HCQ was –8.9% points, which was statistically significant 

 P = 0.033). With this open-label clinical trial, we absolutely do not 

laim or recommend PEP with HCQ for the prevention of COVID-19 

n asymptomatic direct contacts. Nevertheless, based upon the one 

r two studies we should not completely disregard or reject the 

otential of HCQ as PEP in asymptomatic high-risk contacts for the 

revention of COVID-19. Based upon the safely profile of HCQ and 

s definitive therapy is still awaited, even a few percentage points 

f risk reduction for COVID-19 will have a huge impact against this 

lobal pandemic of the worst nature. The present study will hope- 

ully make researchers around the globe recognise the potential of 

CQ as a virucidal agent and will encourage researchers to further 

tudy in order to prove the virucidal effect of HCQ in vivo as well

s to reconsider further randomised clinical trials with larger sam- 

le size for better evaluation of the efficacy of HCQ as PEP for the 

revention of COVID-19 in asymptomatic at-risk individuals. 

A limitation of our study is it being an open-label clinical trial 

nd not randomised [20] . We could not conduct a randomised 

ouble-blind clinical trial owing to ethical issues as the off-label 

se of HCQ was not completely safe for conducting a double-blind 

tudy. Randomisation and blinding was not permissible as HCQ 

rophylaxis was recommended by the ICMR for all individuals at 

isk for COVID-19 [11] . HCQ is approved as an antimalarial and im- 

unomodulator in rheumatic diseases, and the in vitro virucidal 

ffect of HCQ is yet to be proven in an in vivo study [9] . Use of

CQ is not completely safe, as it can cause life-threatening com- 

lications. It was very difficult to get preliminary work-up done 

efore starting HCQ in high-risk contacts of COVID-19 in order 

o restrict the spread of highly contagious SARS-CoV-2 in HCWs 

nd it was also difficult to follow-up physically owing to lock- 

own factors. To our knowledge, this is the only clinical trial ded- 

cated to evaluating the efficacy of HCQ as PEP to prevent COVID- 

9 in asymptomatic, high-risk household contacts of laboratory- 

onfirmed COVID-19 cases. 

. Conclusion 

PEP with HCQ has the potential for the prevention of COVID- 

9 in asymptomatic individuals at risk for SARS-CoV-2 infection, as 

here was a significant risk reduction for the incidence of COVID- 

9 in participants who received PEP with HCQ. Until definitive 

herapeutic drugs or preventive vaccines are available, there is 

o harm in continuing PEP with HCQ in suitable at-risk individ- 

als for the prevention of COVID-19, as endorsed by many na- 

ional/international health authorities. Better pharmacovigilance is 

equired for monitoring ADRs and to prevent the misuse of HCQ. 

urther randomised clinical trials with larger sample sizes are en- 
6 
ouraged for better evaluation of the efficacy of HCQ as PEP for the 

revention of COVID-19 in asymptomatic, high-risk, direct contacts 

f COVID-19 patients. 
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