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ABSTRACT

Introduction and Objectives: Hydroxychloroquine is an antimalarial drug being tested as a potential treatment for the novel coronavirus disease
2019 (COVID-19) pandemic caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Early data on use of HCQ for
COVID treatment suggests anti-viral activity and immunomodulatory properties for reducing inflammation associated with COVID-19. Given the
lack of data regarding use of HCQ for COVID-19 prevention in healthy participants in midst of pandemic crisis, this study proposes an expedited
feasibility study focusing on safety and early efficacy in high risk population of healthcare workers working in COVID-19 hospitals. The objectives
are to demonstrate the efficacy of low-dose hydroxychloroquine as primary prevention in healthcare workers working in COVID-19 hospitals.
Additionally, to assess the severity of SARS COV2 disease and side effects in healthcare workers while on primary prophylaxis.

Methods: A prospective observational study of 987 healthcare workers (HCW) working at Dr. D.Y.Patil Hospital, Navi Mumbai (the largest
COVID-19 centre in Navi Mumbai) were studied for 12 weeks after initiating the prophylactic course of Hydroxychloroquine as mandated by
MoHFW, India. Demographic data, comorbidities were noted along with addititional imperative questions and follow ups were maintained over
telephonic/personal communication. Weekly monitoring for drug related adverse events and development of COVID-19 infection was done.
SARS-CoV-2 assay and biomarker testing was performed for those who developed symptoms of fever, cough, sore throat, breathlessness.
Statistical analysis was done in frequencies and percentages. Variables that had biologically plausible association with the outcome and were
relevant for planning strategies for the prevention of SARS-CoV-2 infection in HCWs were entered into a standard logistic regression model.
Results: A total of 987 (671 males and 316 females) healthcare workers were studied. 66% were young (18 to 30 years), 28.4% were middle aged
(31 to 45 years), 4.5% were aged between 46 to 60 years and 0.09% were elderly (above 60 years). As per guidelines on prophylactic course of
Hydroxychloroquine directed by MoHFW, out of 987 participants, 809 (81.9%) HCWs completed the course, 133 (13.4%) HCWs were defaulters
and 45 (4.6%) HCWs didn't start the course. 40 (4%) HCWs tested SARS COV2 positive. Out of these 40 HCWs, 62% were males, 92% were aged
between 18 to 30 years, 57% were nurses, 42.5% were working in ICU and 17.5% were working in non-COVID areas of the hospital. 95% of the 40
participants who tested SARS COV2 positive belonged to mild category with no mortalities/toxicities reported. 27.5% were HCQ defaulters, 35%
didn't start the prophylaxis and 17.5% were midway the course while testing positive for SARS COV2. Overall, 1.85% HCWs on HCQ prophylaxis
tested positive suggesting well preventive effects of the drug.

Conclusion: While results of clinical trials for HCQ prophylaxis are awaited, this study provides pivotal information for policymakers to protect
HCWsat the forefront of COVID-19 response using HCQ.

Dr. Swetabh Roy
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INTRODUCTION:

In less than 6months, the novel coronavirus disease (COVID-19)
pandemic has spread to over 200 countries. The causative agent of this
disease- severe acute respiratory syndrome coronavirus 2 (SARS-

2019 (COVID-19) pandemic caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)°. Although the efficacy of
hydroxychloroquine for COVID-19 remains uncertain, it may serve as
a potential prophylactic agent especially in those at high risk, such as

CoV-2) was noted to spread efficiently through respiratory droplets
and contact routes . While common presenting symptoms are fever,
fatigue, dry cough, myalgia and dyspnoea, a few patients have reported
having diarrhoea, nausea, vomiting and new-onset anosmia or ageusia.
A considerable proportion of the SARS- CoV-2-infected individuals
(around 80%) did not have any noticeable symptoms and yet were able
to transmit the infection’. Such unique transmission potentials of
SARS-CoV-2 and lack of definitive antiviral therapy were the reasons
behind its wide-scale spread. Evidence indicates that healthcare
workers (HCWs) are particularly at risk of acquiring SARS-CoV-2
infection, due to repeated occupational exposure.’ Prophylaxis in the
present context refers to the use of a short-term therapy to prevent
acquisition of SARS-CoV-2 infection. Currently, there are no
approved vaccines against SARS-CoV-2, which makes the alternative
of using chemotherapeutic agents an attractive proposition. However,
no antiviral medicines proved efficacious during the previous
coronavirus outbreaks (SARS 2003; Middle East respiratory
syndrome coronavirus 2012) and therefore, did not leave the
therapeutic community with any viable options during the present
COVID-19 pandemic*. Hydroxychloroquine is an antimalarial drug
being tested as a potential treatment for the novel coronavirus disease

healthcare workers, household contacts of infected patients, and the
immunocompromised’.Early data on use of HCQ for COVID
treatment suggests anti-viral activity and immunomodulatory
properties for reducing inflammation associated with COVID-19*.
Given the lack of data regarding use of HCQ for COVID-19 prevention
in healthy participants in midst of pandemic crisis, this study proposes
an expedited feasibility study focusing on safety and early efficacy in
high risk population of healthcare workers working in COVID-19
hospitals.

AIMS & OBJECTIVES:

1. To demonstrate the efficacy of low-dose hydroxychloroquine as
primary prevention in healthcare workers working in COVID-19
hospitals.

2. To assess disease burden, side effects in healthcare workers while
on primary prophylaxis.

MATERIALSAND METHODS:

Study Design: This was a prospective observational study based on
implementation of ICMR and MOHFW, India Guidelines to
administer Tab. Hydroxychloroquine(HCQ) to healthcare
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workers(HCW) of Covid-19 Hospitals at the dose of 400mg twice a
day on Day 1 followed by 400mg once a week for 7 weeks'’. The study
was conducted after securing Institutional Ethics Committee (IEC)
approval on 987 participants after excluding the ones not eligible over
12 weeks between March 30" to June 20" 2020 to at Dr. D.Y.Patil
Hospital, Nerul, Navi Mumbai. Participants demographic data,
comorbidities were studied using a questionnaire. During the 12 week
study period, participants were weekly monitored for drug related
adverse events and assessed for development of COVID-19. SARS-
CoV-2 assay and biomarker testing was performed for those who
developed symptoms of fever, cough, sore throat, breathlessness.
Safety outcomes were assessed by the number of adverse events (AEs)
and their severity; and early efficacy as the number of participants who
tested positive at the end of the 7-week period.

STATISTICALANALYSIS:

The questionnaire and telephonic/personal interview was
computerized. The association of key risk factors with SARS-CoV-2
infection was examined by comparing distributions of cases and
controls across different exposures. Categorical variables are shown as
frequencies and percentages. Variables that had biologically plausible
association with the outcome and were relevant for planning strategies
for the prevention of SARS-CoV-2 infection in HCWs were entered
into a standard logistic regression model. Comparisons were made
using unpaired t-test and Chi-Square test. A p value of less than 0.05
was considered significant.

INCLUSION CRITERIA:

* Adultsaged 18 years and above,

*  Abletosignown informed consent form,

» Considered high-risk healthcare care providers in a hospital
setting with active exposure to COVID-19 infection.

High-risk HCW's are defined as those working during the study
duration in the Emergency Department, Fever OPD, Isolation Ward,
Positive Ward and in Intensive Care Setting, for the purpose of this
study.

EXCLUSION CRITERIA:

* Inability to tolerate an oral medication or known allergy or
contraindication to chloroquine or hydroxychloroquine

*  Pregnancy or breast-feeding

¢ Immunocompromised status

¢ Confirmed COVID-19 infection prior to participating in the study

RESULTS:

A total of 987 (671 males and 316 females) healthcare workers
working at various COVID areas of the hospital were considered for
the study. It was noted that majority of the hospital working population
were below the age of 45 years. 66% (n= 652) of healthcare workers
were young (18 to 30 years), 28.4% (n=281) were middle aged (31 to
45 years), 4.5% (n=45) were aged between 46 to 60 years and 0.09%
(n=9) were elderly (above 60 years).

As per guidelines on prophylactic course of Hydroxychloroquine
directed by MoHFW, out of 987 participants, 809 (81.9%) HCWs
completed the course, 133 (13.4%) HCWs were defaulters and 45
(4.6%) HCWs didn't start the course.

Compliance of Healthcare workers
with Hydroxychloroquine
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Figure 1. Healthcare workers compliance with Hydroxychloroquine

The reasons for defaulting were: calls not answered, wrong numbers,
negligence, side effects such as gastritis, nausea, vomiting, diarrhea.
Out of 987 participants, a very minor population of 40 (4%) HCWs

developed symptoms and were tested SARS COV?2 positive. In these
40 HCWs, males were at a higher risk as 62% (n=25) was males and
37% (n=15) were females. A higher incidence of 92% (n=37) was seen
inyoung adults aged between 18 to 30 years, 5% (n=2) between the age
of 31 to 45 years and 2.5% (n=1) in the age of 46 to 60 years. No
significant correlation of BMI to the rate of infectivity was noted.

Table 1. Occupation of HCW tested SARS COV-2 positive

Healthcare workers SARS COV2 positive %
(out of 40)
Doctors 6 15%
Nurses 23 57.50%
Housekeeping staff 7 17.50%
Administration 4 10%

A significantly higher risk of infection was noted in 57.5% (n=23)
nurses. The highest risk of infection was observed in HCWs working in
COVID ICUs as 42.5% (n=17) tested positive. 5% (n=2) HCWs
working in Emergency Room (ER), 2.5 (n=1) HCWs working in Fever
OPD, 15% (n=6) HCWs working in COVID suspect ward, 12.5%
(n=5) HCWs working in COVID positive ward, 17.5% (n=7) working
in various non- COVID areas and 5% (n=2) in Screening area were
diagnosed with SARS COV2 infection.

Table 2. Association of Hospital area of work with Healthcare
workers testing SARS COV2 positive

Area of Work SARS COV2 positive %
(out of 40)

Intensive Care Unit (ICU) 17 42.50%

Emergency Room (ER) 2 5%
Fever OPD 1 2.50%

COVID-19 Suspect Ward 6 15%
COVID-19 Positive Ward 5 12.50%
Non-COVID Hospital Area 7 17.50%

Screening Area 2 2%

The disease mainly manifested as mild category with 95% (n=38) and
5% (n=2) as moderate category and none in severe category. No
mortalities were seen at the end of the treatment.

Correlation of dose in Hydroxychloroquine
prophylaxis in COVID 19 Healthcare workers

o 40%
3 35%
© 30%
®
% 25%
@ 209 mNo HCQ
-E 15% HCQ 3 doses
£ 10% =HCQ 5 doses
W
o 5% .: = After HCQ 7 doses
£ ||

NoHCQ HCQ3 HCQ 5 After HCQ

doses doses 7 doses

Prophylactic dose

Figure 2.Correlation of Prophylactic dose of Hydroxychloroquine
in COVID-19 positive Healthcare workers.

Out of the 40 HCWs who were diagnosed with SARS COV-2, 11
(27.5%) were defaulters, 14 (35%) didn't start prophylaxis, 7 (17.5%)
were midway in the course of prophylaxis and 8 (20%) had completed
the course. It has been observed that HCWs who have taken or are in
the course of prophylactic dose of HCQ developed mainly mild SARS
COV-2 as compared to the ones who have defaulted or not initiated the
course at all. It is noteworthy that only 1.85% (n=15) out of 809
healthcare workers who completed or were in the course of completion
of prophylactic dose of HCQ developed SARS COV-2.

DISCUSSION:

There are several studies and ongoing trials on the use of
hydroxychloroquine not only in hospitalized patients of Covid-19 but
also as a post-exposure prophylactic drug'"*. However, there is lack of
data on its potential benefit for prevention of Covid-19 among
healthcare workers (HCWs). Based on the invitro results, Yao et al first
put forward the optimal dosing regimen of hydroxychloroquine and
also demonstrated that hydroxychloroquine was more potent than
chloroquine in inhibiting SARS-CoV-2 infection". Based on available
evidence, the National Task force for Covid-19 reviewed the use of
hydroxychloroquine and Indian council of medical research (ICMR)
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approved its use as a prophylactic agent in asymptomatic HCWs
treating suspected or confirmed cases. There is limited published
literature available on prophylactic use of HCQ among healthcare
workers. Few HCQ chemoprophylaxis trials are underway in the US
(NCTO04318444) and Mexico (NCT04318015).

Our study comprised a large sample size of 987 healthcare-workers of
which 68% were males and 32% were female participants. The
noteworthy finding of our study was lesser incidence of HCWs getting
infected with SARS COV?2 virus and better outcomes of those on the
prophylaxis. 81.9% completed the course. 4% of the participants
turned out to be positive for SARS-CoV-2 infection. Of those who
were positive, higher incidence was noted in: male HCWs (62%),
nursing staff (57%é&, house-keeping staff (17.5%), working in
Intensive care units (ICU) (42.5%), non-covid hospital area (17.5%).
In addition, they suffered from either mild disease (95%) or moderate
illness (5%). There was no severe/critical case. No
Hydroxycholoroquine toxicities were noted. Those who tested
positive were mainly the ones who did not start the prophylaxis (35%)
or were defaulters (27%). It is also significant that the chances of
developing SARS COV2 infection when not taking HCQ prophylaxis
are significantly higher than during or on completion of the course.

A retrospective, cross-sectional study conducted using web-based
questionnaire among healthcare workers involved in COVID-19-
related services in various hospitals across India demonstrated that out
of 166 responses considered, who were mostly doctors, a predominant
male distribution (n=122; 73.5%) was noted with most participants
belonging to the age group of 26-30 years (n=72; 43.4%). This was
comparable to our study. However, 79.5% of them were not tested for
COVID-19, while 34 (20.5%) participants tested negative *.

A cohort study by Bhattacharya et al among healthcare workers at a
tertiary health care center had enrolled 106 participants, of whom 54
had taken HCQ and 52 had not taken HCQ. It was found that 7.4% of
those taking HCQ developed Covid-19. On comparative analysis of
incidence of Covid-19 infection between the two groups, it was seen
that pre-exposure HCQ usage was associated with lesser likelihood of
developing SARS-CoV-2 infection, compared to those who were not
onit. This was found to be statistically significant',

Another Case-Control study by Chatterjee et al in collaboration with
ICMR Covid-19 research team where telephonic interview of HCWs
(378 cases i.e. Covid-19 PCR positive and 373 controls i.e. Covid-19
PCR negative) was done. In their study too, most participants were
males (58% in case and about 50% in control group). Majority
individuals in both the groups were in the age range of 26-33 years and
were mostly nurses. Univariate analysis conducted on distribution of
cases and controls across exposures indicated the association of risk
(P=0.087) of SARS-CoV-2 infection with the lack of HCQ
prophylaxis. It was also noted that just the initiation of HCQ
prophylaxis did not decrease the odds of acquiring SARS-CoV-2
infection among HCWs. However, the protective effect was evident
after intake of four or more maintenance doses of HCQ. A significant
reduction (>80%) in the odds of SARS-CoV-2 infection among HCWs
was observed by multivariate analysis'.

Keeping in mind that newer therapies are still being tried and tested in
treatment of SARS-CoV-2 infection and that vaccines are still in
developing stages, our study aims to highlight the use of HCQ as an
alternative, cost-friendly option for prophylaxis. Considering the
higher risk healthcare workers possess of contracting the infection,
HCQ can be recommended with due monitoring of any adverse effect.
Further, more trials are warranted for definite clinical evidence.
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