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Background: The menace of COVID-19 has put a huge burden on health care system
predisposing health care workers engaged in management to COVID-19 infections. The nonavailability of effective drug against COVID-19 warrants extra cover as prophylactic therapy
for health care workers, especially against transmission from asymptomatic patients.
Hydroxychloroquine (HCQ) for prophylaxis of COVID-19 had been advocated by some
researchers. Hence, in this project, evaluation of HCQ as preventive strategy for healthcare
workers against COVID-19 infection was studied. Materials and Methods: HCQ was
prescribed as a prophylactic therapy as per the advisory of National Task Force of Indian Council
of Medical Research, India. The data regarding consumption profile, COVID-19 infection and
adverse drug reaction profile of HCQ in healthcare workers was collected. Results: Record of
4,239 health workers with hydroxychloroquine consumed was available till date. 139 subjects
were dropped out of study as they did not consume the HCQ tablets. 93 heath workers
(2.19%) were infected with COVID-19 infection but in early weeks of prophylactic therapy and
were asymptomatic. A few of them (08 patients) had mild symptomatic manifestation with
RT- PCR reported positive for SARS-CoV-2. No mortality was reported as among healthcare
workers, engaged in management of COVID-19 patients at the tertiary care institute in Jaipur,
India. HCQ prophylaxis in standard doses produced predominantly gastrointestinal side effects
in 20 subject and headache in 10 health workers. Conclusion: The present study showed
that HCQ prophylaxis is safe and effective in standard doses against COVID-19 infection. The
frontline workers engaged in management of COVID-19 may be given HCQ prophylaxis as
an extra cover. However, it’s broadening usage as preventive strategy, in general for people
especially in cardiovascular incidences; require enhanced research and further validation.
Key words: Adverse drug reaction, COVID-19, Health workers, Hydroxychloroquine,
Prophylaxis.
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INTRODUCTION
The year 2020 has witnessed one of the worst
pandemics in the history of mankind caused
by a novel Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV2). The infection caused
is known as Coronavirus disease 2019 (COVID-19).1
The clinical presentation of COVID-19 is varied,
ranging from mild to moderate symptoms like high
body temperature, headache, cough and sore throat,
difficulty in breathing, body/muscle ache, rhinorrhea,
vomiting and diarrhea and complex manifestations
like pneumonia, acute respiratory distress syndrome,
septic shock and/or multiple organ failure.2 SARSCoV-2 emerged from Wuhan, a city of Hubei province
of China, has swept across 216 countries infecting
7,941,791 people with 434,796 deaths globally while
in India 343,091 people had been infected with 9900
deaths as of 16 June 2020.3 Until the present scenario
there are no such treatments for COVID 19 but the

scientific fraternities around the world are working
round the clock in order to develop vaccine against
the Coronavirus. But the situation at present is very
disheartening as despite using personal protective
equipment, health care workers have contracted
COVID-19.4
Hydroxychloroquine (HCQ), an analog of
Chloroquine, has been widely used as an anti- malarial
drug as it modifies the immune system by increasing
the pH levels in the lysosomes, inhibiting the normal
functioning of the organelle.5 The repurposed drug
hydroxychloroquine was already been prescribed for
treatment of autoimmune diseases like systemic lupus
erythematosus and rheumatoid arthritis.6,7
Since HCQ possess antiviral properties and
has shown immune-modulatory action, it has
intrigued researchers and clinicians to use this
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drug in COVID-19 patients. It has been effective against COVID-19
as it suppressed the replication of SARS-CoV-2 and its associated
inflammatory process.8-11 This drug has been the primary choice against
COVID-19 than chloroquine due to a milder adverse reaction profile
and lesser drug to drug interactions.12 Moreover, HCQ has shown
effectiveness against SARS-COV-2 within safe therapeutic range and still
achieving 200-700 times higher concentration in the liver, spleen, kidney
and lung as compared to the plasma.13,14 A recent study published in a
reputed journal has forced us to rethink the use of these drugs in serious
patients. Even the World Health Organization (WHO) has withdrawn
this drug from its solidarity trials for COVID-19 worldwide. This
investigation was an attempt to evaluate the effectiveness and safety profile
of HCQ prescribed prophylactically among health workers engaged in
COVID-19 patients’ management. The present study was undertaken to
evaluate the use of hydroxychloroquine (HCQ) in healthcare workers as
a prophylactic therapy in combating the COVID-19 infection.

MATERIALS AND METHODS

Among infected 93 patients, majority of patients (n=70) were infected
with COVID-19 in first week of initiation of HCQ prophylactic therapy.
Therefore, it can be inferred that these cases might be infected prior to
onset of therapy. The remaining 15 patients were shown positive RT-PCR
confirmatory test in second week of the preventive therapy, 6 patients in
third week and only 2 patients were infected in the fourth week. Most of
infected patients (n=85) asymptomatic while only a few (n=8) developed
mild symptoms, although symptomatic manifestation seen in early
phase of initiation of HCQ prophylactic therapy especially five patients
in first week and three patients in second week (Figure 2).
The mean age of the health workers who got infected was 35.70 ± 10.26
years. Gender based analysis showed that more males (n=57, 61%) were
infected than females (n=36, 39%). The most common adverse effects
were related to gastrointestinal system, with 20 subjects reporting either
gastritis (n=12), diarrhoea (n=3), nausea (n=2), vomiting (n=2) or
mouth ulcers (n=1) due to HCQ consumption. Headache was another
common side effect (n=10) with other uncommon effects like sweating,
palpitation, tremors, vertigo and breathing difficulty. Palpitation,

Study design
Hydroxychloroquine was prescribed as a prophylactic therapy to all the
health workers in India engaged in direct management of COVID-19,
including the state of Rajasthan as per the advisory of National
Taskforce for COVID-19 constituted by the Indian Council for Medical
Research (ICMR), India; issued on 23 March 2020.15 HCQ prophylaxis
was not given to patients who were known cases of hypersensitivity,
retinopathy, glucose 6 phosphate dehydrogenase deficiency or had
a history of cardiomyopathy and arrythmias. In this study data of
COVID-19 infection in health workers and its clinical manifestations
were collected and analyzed. This observational, descriptive study also
took into consideration the adverse drug reaction profile of HCQ among
healthcare workers engaged in management of COVID-19 patients.

HCQ dosage
Following the protocol of ICMR advisory, all the health workers of
SMS Medical College and attached hospitals, Jaipur, India engaged
in management of COVID-19 patients were prescribed HCQ in a
dose of 400 mg, to be taken twice a day on day 1, followed by 400 mg
once weekly for next 7 weeks. Adverse drug reactions were monitored
through self-reporting as recommended in pharmaco-vigilance program
of India. Approximately 37,000 tablets were distributed among 6,000
health care workers by the hospital administration, unless there was any
specific contraindication related to HCQ and information regarding
consumption, adverse effects, hospitalization, contacted COVID-19
infection and lab testing for COVID-19 was maintained.

Figure 1: Flow chart showing the distribution of recorded subjects.

Informed Consent
Approval for this study from Institutional ethics’ committee was
obtained and a duly informed consent was also taken from all subjects
for their participation. The nasopharyngeal and oropharyngeal swabs of
the suspected health workers was tested at Laboratory of Microbiology
of the Institute using reverse–transcriptase polymerase chain reaction
(RT – PCR) techniques following ICMR guidelines.

Outcomes of the study
Out of 6,000 healthcare workers who were provided HCQ tablets,
record of 4,239 workers that consumed the tablets was available. 139
subjects did not consume HCQ tablets as prescribed (summarized
in Figure 1). As of 29th May 2020, a total of 93 health workers at
S.M.S. Medical College and Attached Hospitals, Jaipur, that were
either doctors, nursing or paramedical personnel, contracted the
COVID-19 infection, confirmed with RT-PCR test for SARS-CoV-2.

Figure 2: Incidences of COVID-19 infections among healthcare workers that
were on HCQ prophylaxis therapy at S.M.S. Medical College and attached
hospitals, Jaipur, India.
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mouth ulcer and breathing problems were reported in one subject
each (Table 1 and Figure 3). The significance among the asymptomatic
and symptomatic subjects was seen using paired t- test. The p value of
0.2535 was obtained which clearly suggested the association between the
variables.

DISCUSSION
The pandemic of COVID-19 has created a huge burden on global
health care system with no effective drug/vaccine available yet in
market, for its management. The current situation has led to a search
for novel approaches in treatment of COVID-19, which might help in
suppression of viral load somehow. The available literature indicated that
chloroquine and hydroxychloroquine possess antiviral properties that
might be effective in combat against COVID-19.16 There is paucity of
data regarding antiviral effects of chloroquine and hydroxychloroquine
due to lack of large sample studies on use of these drugs in COVID-19
patients.

Figure 3: Adverse drug reaction profile of health care workers on HCQ
prophylaxis at S.M.S. Medical College and Attached hospitals, Jaipur.

Table 1: Adverse effects of HCQ reported and its frequency.
Name of Department

Adverse effects

Frequency

Microbiology

Diarrhoea

3

Headache

1

Palpitation

1

Sweating

2

Nausea

2

Gastritis

8

ENT
Nursing

Chest and TB

26

Gastritis

4

Headache

1

Headache and vomiting

2

Headache and vertigo

1

Headache, tremors and vertigo

1

Mouth ulcers and headache

1

Headache, diarrhoea

1

Headache and body ache

1

Headache and tremor

1

Breathing difficulty (h/o CABG)

1

Headache

1

The present study demonstrated that prophylactic HCQ therapy
deaccelerated infectivity and prevented severe infection, in healthcare
workers who closely participated in management of COVID-19 patients.
Although a few health workers were reported positive for COVID-19
infection but mostly in initial two weeks of administering the prescribed
dose of HCQ. This suggested that those patients as were actively involved
in management of COVID-19 patients might have been exposed prior
to onset of HCQ prophylactic therapy. Therefore, prophylactic HCQ
therapy has been proven protective for healthcare workers who were
closely associated with management of COVID-19 infections. The most
important observation was that no mortality related to COVID-19
was reported among healthcare workers who consumed HCQ.
Milder adverse drug reaction profile might have been due to antiviral,
immunomodulatory and anti-inflammatory properties of HCQ.17
The rapid progression of COVID-19 patients with subsequent poor
outcome has been linked to the associated cytokine storm.18 HCQ might
prevent this storm by attenuation of pro-inflammatory cytokines such
as tumor necrosis factor-α (TNF-α), interleukin-1 (IL-1), interleukin-1
(IL-6)] in addition to its antioxidant activities, that has been observed in
autoimmune diseases.19,17 For this, IL-6 antibody blocker, transfusion of
convalescent plasma and other therapies have been applied to counteract
the cytokine storm.20,21 The protective effect of HCQ prophylaxis against
COVID-19 is also evident by ability of HCQ in a version of new infection
in South Korea’s long-term care facility, after a large exposure.22
A recent large sample study has demonstrated the protective effects of
HCQ against COVID-19 in four or more maintenance doses while six
or more prophylactic doses of HCQ significantly reduced the odds of
SARS-CoV-2 infection in healthcare worker.23 This finding supports
the observation of the present study. Due to beneficial effects of HCQ
prophylaxis against SARS-CoV-2 a revised advisory from National Task
Force of ICMR, India issued in supersession of the previous one has also
included other frontline workers at risk of COVID-19 infection such as
surveillance workers, paramilitary and police personnel.24
Serious adverse effects of chloroquine and HCQ, especially cardiac,
ophthalmological and hematological manifestations have hindered
its therapeutic use in COVID-19.25 The chances of HCQ causing
cardiovascular toxicity of electrical instability due to hERG potassium
channel blockade clinically characterized by QTc elongation and torsades
de pontes are rare but co-prescription of other drugs like azithromycin
or other co-morbid condition have the potential to amplify the risk.26
However, it would be pertinent to add that rheumatologists have been
using HCQ for millions of patients globally for years and hardly have
they ever come across this complication, though long term use of HCQ
has been documented to cause eye toxicity. In this aspect it would be
relevant to add that cardiac toxicity of short-term use of HCQ is least
likely, though HCQ needs to be used with caution in COVID-19 positive
patients with co-existing co-morbid cardiac complications as it could
very well add fuel to already flagrant fire, especially because of relatively
high loading dose used in COVID-19.
On the basis of the findings of the present study together with the
available literature on HCQ, it can be concluded that HCQ prophylaxis
is safe and effective in standard dosage against COVID-19 infection
due to its antiviral and anti-inflammatory actions. National Task force
(NTF) for COVID-19 constituted by ICMR, India reviewed the use of
HCQ for prophylaxis of SARS-CoV-2 infection for high risk population
especially health worker engaged in management of COVID-19.
The NTF reviewed the data on in vitro and in vivo testing of HCQ for
antiviral efficacy against SARS-CoV-2 and concluded that prophylactic
HCQ had been found to reduce viral load in high risk group and
prompt to hampered complications of COVID-19 infection.24 Our
study also proved that prophylactic HCQ therapy prevented severe and
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complicated COVID-19 infection. For validity of HCQ as prophylaxis
and safety profile require further research with bigger cohorts. Moreover,
their uses in treatment of severe COVID-19 disease and in patients with
known cases of cardiovascular disease need further validation.
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