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Abstract

Chloroquine and hydroxychloroquine were among the first drugs considered for treatment of coronavirus disease
2019 (COVID-19). India has recommended prophylactic use of HCQ among healthcare workers and all other
frontline workers as a pre-exposure prophylactic for healthcare workers, particularly for immediate caregivers. The
study assesses the effectiveness of Hydroxy-chloroquine (HCQ) prophylaxis among Confirmed Covid-19 positive
healthcare workers who have taken the HCQ prophylaxis and who have not taken. A survey approach with an
observational research design used in the study. Population for the present study comprises of all, the healthcare
workers those are confirmed COVID -19 positive cases of Pan Fortis. The study revealed the effectiveness of the
HCQ prophylaxis on the healthcare workers, after high-risk, moderate risk or low risk exposure to COVID-19, HCQ
prophylaxis did not prevent illness compatible with COVID-19 when used as pre-exposure prophylaxis. As per the
data, who have not taken HCQ prophylaxis also have the same condition as those who have taken. Unlike antiviral
drugs, HCQ has no direct effect on COVID-19.
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distance of at least 6 feet from others. When
consistent distancing is not possible, face
coverings may further reduce the spread of
droplets from infectious individuals to others.
Frequent hand washing is also effective in
reducing the risk of acquisition.

Introduction
Most transmissions of severe acute respiratory
syndrome Coronavirus 2 (SARS-CoV-2) are
thought to occur through respiratory droplets, and
the risk of transmission can be reduced by
covering coughs and sneezes and maintaining a
1
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In the absence of a vaccine the medical and
scientific community is looking intensely at
utilizing a pre or post exposure drug that could
decrease viremia. The search for a medication that
could reduce risk of serious disease, and ideally of
any disease and of asymptomatic shedding of
SARS-CoV2 is of urgent interest, particularly to
decrease the risk to health care workers, first
responders, and others with high risk of exposure
to patients with COVID-19.

exposure is unknown then researcher felt there is
further need to check the effectivity of HCQ
prophylaxis among healthcare workers who have
taken and have not taken the HCQ prophylaxis.
Researcher compare the symptomatic and
asymptomatic confirmed COVID-19 cases.
Hydroxy-chloroquine (HCQ) prophylaxis was
given as preventive and/or prophylactic purpose
to all tertiary hospitals healthcare workers those
are serving COVID-19 positive and suspected
patients.

Chloroquine and hydroxychloroquine were
among the first drugs considered for treatment of
coronavirus disease 2019 (COVID-19). Both have
demonstrated in vitro antiviral efficacy against
coronaviruses, including SARS-CoV-2. Both
have known immune modulating effects in
autoimmune diseases that in theory could
attenuate the cytokine storm phenomenon. Some
researchers have promoted chloroquine and
hydroxychloroquine for the treatment and
prevention of illness from a variety of
microorganisms,
including
SARS-CoV.
Hydroxychloroquine can inhibit replication of
SARS-CoV-2 in vitro. Some observational studies
have suggested benefits of hydroxychloroquine
for the treatment of Covid-19, whereas other
treatment reports have described mixed results.

Problem statement:
“A Study to Assess the Effectiveness of HydroxyChloroquine (HCQ) Prophylaxis on COVID-19
Positive Healthcare Workers of Selected Tertiary
Care Hospitals, India.”

Objective of the study
Hydroxy-chloroquine (HCQ) prophylaxis was
given as preventive and/or prophylactic purpose
to all tertiary hospitals healthcare workers those
are serving COVID-19 positive and suspected
patients. The study was carried out to understand
the effectiveness of hydroxychloroquine (HCQ)
prophylaxis on the health care workers who
working directly/indirectly in contact with
COVID positive and suspected patients.

Since late March, 2020 Indian Council of Medical
Research (ICMR) 18, which is the apex body of
medical research in India, has proposed
consumption of HCQ for prophylaxis against
COVID-19. In accordance with that guideline,
some of the HCWs were voluntarily on preexposure HCQ prophylaxis whereas few others
were not. After the outbreak was identified, all
those who fulfilled the contact criteria were
quarantined and tested for COVID-19 between
Day 7-14th of suspected exposure as per Ministry
of Health and Family Welfare (MoHFW),
Government of India, guidelines.

Hypothesis
All hypothesis was tested at 0.05 level of
significance:
H01 – There is no significant relationship between
symptomatic healthcare workers who have taken
HCQ prophylaxis and who have not taken HCQ
prophylaxis.

Sample size and methodology

India has recommended prophylactic use of HCQ
among healthcare workers and all other frontline
workers. It has also recommended the drug use as
a pre-exposure prophylactic for healthcare
workers, particularly for immediate caregivers.
Whether hydroxychloroquine can prevent
symptomatic infection after SARS-CoV-2

Targeted 620 Fortis healthcare workers those
resulted COVID positive in last three months
(March to May, 2020). We received 510 (82%)
responses. Out of this, 421 responses validated
for the study. 89 responses excluded due to
incomplete information.
2
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A survey approach with an observational research
design used in the study. Population for the
present study comprises of all, the healthcare
workers those are confirmed COVID -19 positive
cases of Pan Fortis. Purposive sampling was
carried out in the study. A structured
questionnaire with 17 questions to obtain the
demographic characteristics and clinical aspects
of healthcare workers.

Content validity of tool:
The constructed tool along with the objectives,
blue print & criteria checklist was sent to 3
experts.
For structured questionnaires the item level
content validity index (CVI’s) was ranged from
0.8 to 1, the scale level content validity index
using the averaging was 0.90. In order to assess
the reliability of questionnaires, was assessed
using test-retest method (r = 0.78) and tool was
found reliable.

The information was filled in the Microsoft form
by the survey individuals itself. Those who could
not access due to language barrier such as
housekeeping and GDA were assisted by their
educator or infection control nurses in their
respective Fortis Hospital. The survey was
initiated in 14 tertiary Hospitals. Each Participants
took average 3-4 minutes to fill the form. The
data collection exercise was initiated from 1st July
to 6th July, 2020.

Results of the study
Results of the present study organized under
following sections:
Descriptive and inferential statistics were used to
analysis the data on the basis of objectives.

Inclusion criteria:



1. Demographic details of respondents

Healthcare workers who have confirmed
cases of COVID-19 and completed the
questionnaire.
All the symptomatic and asymptomatic
healthcare workers

Demographic characteristics revealed that 54%
were male and 46% were females participated in
the study. Among them majority of the
respondents (55%) were belongs between 18-30
years of age group, followed by the age group 3045 years i.e.; 40%. Very few (5%) were between
age group of 45-60 years & only 1% were aged
more than 60 years.

Exclusion criteria:



Healthcare Workers who didn’t complete
the survey
Healthcare workers taking care of COVID
cases but themselves not confirmed
positive cases

2. Key findings
a). Healthcare workers in the service of direct care
for COVID 19 positive patients:

3

Int. J. Curr. Res. Med. Sci. (2020). 6(6): 1-10

Figure 1: Pie Chart of the healthcare workers involved in the service of direct care for COVID
patients
Figure 1 shows that out of 421 respondents, 198
(47%) respondents were involved in the direct
care for COVID -19 positive patients. Among
them, majority of the respondents (82%) were
general duty assistant (GDA), Half of the
respondents (57%) were doctors whereas (53%)

were nurses. Rest of the respondents were
technician (25%), F&B (25%), administration
(17%), finance (14%) and others were (15%)
who were directly involved in the service for
COVID -19 positive patients.

b) Distance maintained from the COVID- 19 Positive Patients while working in the department:

Figure 2: Bar Chart of healthcare workers who have maintained distance from COVID patient while
working in the department
Figure 2 shows that out of 421 respondents,
majority of the respondents 60% were maintained
distance more than one meter while on the other
hand only 19% have maintained less than one
meter and 21% were not responded.

Among 82 (19%) respondents have maintained
distance less than one meter, it was found that
majority of the respondents were symptomatic
(84%) and few were asymptomatic (16%) cases.
4
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If we look into the category of the respondents
who have maintained less than one-meter distance
from COVID-19 positive patients, more than half
were nurses (57%), whereas only 15% were

doctors, 12% were technicians, only 4% were
housekeeping and 4% were GDA and 1% were
from food and beverages department.

c) HCQ prophylaxis – Taken and/or have not taken by the respondents:

Figure 3: Pie chart showing the percentage of healthcare workers who have taken HCHQ prophylaxis
Figure 3 shows that out of 421 respondents, only
39% were taken HCHQ prophylaxis whereas
majority 61% were not taken the HCHQ
prophylaxis.

55% were males and 45% were females who have
taken the HCQ prophylaxis and 255 (61%)
respondents have not taken the HCQ prophylaxis,
53% were males and 47% were females
respondents.

Out of 421 respondents, 166 (39%) respondents
have taken the HCQ prophylaxis, among them

Figure 4: Bar chart showing the percentage of healthcare workers Asymptomatic and Symptomatic
who have taken HCHQ prophylaxis and have not taken

5

Int. J. Curr. Res. Med. Sci. (2020). 6(6): 1-10

Researcher compares the condition of the
respondents at the time of diagnosed COVID-19,
89.16% were symptomatic who have taken the
prophylaxis and on the other hand 89.4% were
also symptomatic who have not taken the HCQ
prophylaxis. But 10.84% were asymptomatic who
have taken HCQ prophylaxis and 10.59% were
also asymptomatic who have not taken the HCQ
prophylaxis.

also have completed but followed it for 3 weeks
only, 23% of the respondents have left the course
in between, they were experiencing severe side
effects like GI disturbances, sever vomiting,
diarrhea, nausea, rashes, itching, loss of appetite,
syncope, chest heaviness, headache. 4% of the
respondents have left due to some other reasons
such as a. after tested positive started HCQ for
5days, b. started post admission in the hospital, c.
has not received further.

The comparison of the respondents’ status after
diagnosed COVID-19, out of 421 respondent’s
majority of respondents (61%) were taken HCQ
and (65%) have not taken the HCQ prophylaxis,
both the group were home quarantine. Whereas
(28%) have taken and (27%) have not taken, both
were admitted in the hospital. Those who have
taken (10%) and (8%) who have not taken were
hospital quarantine.

Respondents who have not taken HCQ
prophylaxis, out of 255 respondents, 33% of the
respondents felt HCQ not required, 24% of the
respondents concerned over the consequences
with side effects by the others like gastric
disturbances, fainting and/or syncope, loss of
appetite and many more assumptions. 11% not
responded, 2% have some other reasons i.e.: a.
age is more than 60 years and having cardiac risk,
b. breast feeding mother, c. illness after HCQ
taken it (felt chest heaviness, headache) and no
guidance for taking HCQ by medical team.

Respondents who have taken HCQ prophylaxis,
out of 166 respondents among them, (50%) have
completed their course of treatment where 21%

Table 1. shows mean and ‘r’ value of symptomatic cases who have taken and have not taken the HCQ
prophylaxis
HCQ Prophylaxis
Symptomatic have taken
Symptomatic have not taken

Mean
24.667
46.333

R Value
0.875
(p <0.0001)

Figure 5: Scattered plot diagram showing linear relationship between the symptomatic cases of HCQ
prophylaxis taken and have not taken
6
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Table 1. shows that the computed value of
correlation coefficient (r = 0.875) (p < 0.0001)**
at 0.05 level of significance, hence it inferred that
there is a strong positive correlation (linear
relationship) between symptomatic cases who
have taken the HCQ and who have not taken the
HCQ prophylaxis. Hence, it means both the cases
have no effectivity of HCQ prophylaxis, so
research hypothesis is accepted and null
hypothesis is not accepted.

prophylaxis and who have not taken the HCQ
prophylaxis, it was found that there is a strong
positive relationship, which shows that HCQ
prophylaxis is ineffective and both the cases were
having same symptoms and admitted in the
hospital.

Conclusion
This study revealed the effectiveness of the HCQ
prophylaxis on the healthcare workers, after highrisk, moderate risk or low risk exposure to
COVID-19, HCQ prophylaxis did not prevent
illness compatible with COVID-19 when used as
pre-exposure prophylaxis. As per the data, those
have not taken HCQ prophylaxis also have the
same condition as those who have taken. Unlike
antiviral drugs, HCQ has no direct effect on
COVID-19. Its use against COVID-19, even as a
prophylaxis, has to be continuously monitored.

Discussion
The findings of this study revealed that
respondents who have taken HCQ prophylaxis
had symptoms like- abdominal discomfort,
vomiting, diarrhea and even who have not taken
also had symptoms like nausea, abdominal
discomfort, loose stools. No difference found
between both the cases, among them around 28%
of the respondents who were symptomatic were
admitted in the hospital. Whereas those have not
taken 27% were admitted and symptomatic which
shows that there is no significance of HCQ
prophylaxis on any of the respondents. A
randomized trial, on 107 participants had a
primary outcome of symptomatic illness, with
SARS-CoV-2 infection confirmed by molecular
test or by the development of a compatible,
COVID-19-related syndrome based on CDC
criteria. Due to limited access to molecular
diagnostic testing, confirmation of infection
occurred for only 16 of the 107 participants
(15%). There was no statistically significant
difference between the incidences of a primary
outcome in the hydroxychloroquine and placebo
groups (11.8% vs. 14.3%, respectively; P = 0.35).
There were more adverse events in the
hydroxychloroquine group; mostly nausea, loose
stools, and abdominal discomfort, with no serious
adverse reactions or cardiac arrhythmias.

Limitations
Randomization was not done due to insufficient
number of cases to drawn a conclusion on an
efficacy of HCQ prophylaxis, in terms of
prevention and/or prophylaxis measures for
COVID-19.

Recommendations
The study can be cast off as a review to conduct
the randomized control trials to find the efficacy
of HCQ prophylaxis.

Ethical consideration
Ethical permission prior to conduction the data
collection
was
obtained,
privacy
and
confidentiality of the respondents was maintained
throughout the study.

India’s health ministry advisory says: “The data
on assessment of HCQ prophylaxis among 1,323
HCWs indicated mild adverse effects such as
nausea (8.9%), abdominal pain (7.3%), vomiting
(1.5%), hypoglycemia (1.7%) and cardio-vascular
effects (1.9%).Pearson correlation coefficient was
used to determine the relationship between
symptomatic respondents who have taken HCQ

Acknowledgements
Study Advisors: Dr. Air Marshal B Keshav Rao,
Dr. Gourdas Choudhuri, Dr. Anoop Mishra,
Dr. Ajay Dogra
Study initiated & conceptualized:
Shankar Pandey
7

Sandhya

Int. J. Curr. Res. Med. Sci. (2020). 6(6): 1-10

Designed the questionnaire with authors:
Sandhya Shankar Pandey, Navjyoti Jandu,
Dr. Ajay Dogra, Dr. Lavina Jain and Suggestions
by Dr. Gaurdas Choudhuri

Al-Bari M. 2017. Targeting endosomal
acidification by chloroquine analogs as a
promising strategy for the treatment of
emerging viral diseases. Pharmacology
research & perspectives, 5(1), e00293.
https://doi.org/10.1002/prp2.293
McChesney EW. 1983. Animal toxicity and
pharmacokinetics of hydroxychloroquine
sulfate. The American journal of medicine,
75(1A), 11–18. https://doi.org/10.1016/00029343(83)91265-2
Long L, Yang X, Southwood M, Lu J, Marciniak
SJ, Dunmore BJ, Morrell NW. 2013.
Chloroquine Prevents Progression Of
Experimental Pulmonary Hypertension Via
Inhibition Of Autophagy And Lysosomal
Bone Morphogenetic Protein Type II
Receptor Degradation, Circ.Res., 112, pp.
1159-1170.
https://doi.org/10.1161/CIRCRESAHA.111.3
00483
Savarino A, Boelaert J R, Cassone A, Majori G,
Cauda R. 2003. Effects of chloroquine on
viral infections: an old drug against today's
diseases?. The Lancet. Infectious diseases,
3(11), 722–727.
https://doi.org/10.1016/s1473-3099(03)00806-5
Yan Y, Zou Z, Sun Y, Li X, Xu K F, Wei Y, Jin
N, Jiang C. 2013. Anti-malaria drug
chloroquine is highly effective in treating
avian influenza A H5N1 virus infection in an
animal model. Cellresearch, 23(2), 300–302 .
https://doi.org/10.1038/cr.2012.165
Borba E F et al. 2012. Influenza A/H1N1
vaccination of patients with SLE: can
antimalarial drugs restore diminished
response under immunosuppressive therapy?
Rheumatology (Oxford, England), 51(6),
1061–1069.
https://doi.org/10.1093/rheumatology/ker427
Vincent MJ et al. 2005. Chloroquine is a potent
inhibitor of SARS coronavirus infection and
spread. Virol J 2, 69.
https://doi.org/10.1186/1743-422X-2-69

Script reviewed and edited: Sandhya Shankar
Pandey, Dr Anita Arora, Dr. Sulabh Tripathi
Script Drafted: Navjyoti Jandu, Himanshi
Special thanks to Fortis Nursing Heads: Neelam
Deshwal (Mohali, Punjab), Minimole John (New
Delhi), Minimole Varghese (Mumbai), Girja
Sharma (New Delhi), Leelamma Thomas (New
Delhi), Suma Alias (New Delhi), Jijimol John
(Jaipur, Rajasthan), Lalita Thambi (Gurugram,
Haryana), Shishir Washington (Dehradun,
Uttarakhand), Asha Osmond (Ludhiana, Punjab),
Ratna Rana (Faridabad, Gurugram), Gurbaksh
Kaur (Amritsar, Punjab), Latha Nonis
(Bangalore,
Karnataka),
Jermin
Roshini
(Bangalore,
Karnataka),
Amutha
Jansi
((Bangalore, Karnataka), Shashikala (Bangalore,
Karnataka),
Sandhya
Shaji
(Bangalore,
Karnataka),Samina Shirke (Mumbai), Mohini
Chandrashekhar (Vashi, Mumbai), Valsamma
Joseph (Kalyan, Maharashtra), Doli Biswas
(Kolkata, West Bengal), Gopa Hazra (Kolkata),
Archana Gedion (Rajgarh, Chattisgarh), Mary
Panoose (Noida, Uttar Pradesh).

References
Worldometers.info, Dover, Delaware, U.S.A.
COVID-19 Coronavirus Pandemic. Available
at:
https://www.worldometers.info/coronavirus .
Accessed May 27,2020.
Adalja A, Inglesby T. 2019. Broad-Spectrum
Antiviral Agents: A Crucial Pandemic Tool.
Expert Review of Anti-Infective Therapy,
17(7), 467-470
https://doi.org/10.1080/14787210.2019.1635009
Ianevski A, Andersen PI, Merits A, Bjørås M,
Kainov D. 2019. Expanding the activity
spectrum of antiviral agents. Drug discovery
today, 24(5), 1224–1228.
https://doi.org/10.1016/j.drudis.2019.04.006

8

Int. J. Curr. Res. Med. Sci. (2020). 6(6): 1-10

Li W et al. 2003. Angiotensin-converting enzyme
2 is a functional receptor for the SARS
coronavirus.
Nature
426,
450–454.
https://doi.org/10.1038/nature02145.
Freund NT, Roitburd-Berman A, Sui J, Marasco
W A, Gershoni J M. December, 2015.
Reconstitution of the receptor-binding motif
of the SARS coronavirus, Protein
Engineering, Design and Selection, 28 (12)
567–575.
https://doi.org/10.1093/protein/
gzv052.
Liu J, Cao R, Xu M, Wang X, Zhang H, Hu H, Li
Y, Hu Z, Zhong W, Wang M. 2020.
Hydroxychloroquine, a less toxic derivative
of chloroquine, is effective in inhibiting
SARS-CoV-2 infection in vitro. Cell
discovery, 6, 16.
https://doi.org/10.1038/s41421-020-0156-0.
Mingo, R. M., Simmons, J. A., Shoemaker, C. J.,
Nelson, E. A., Schornberg, K. L., D'Souza, R.
S., Casanova, J. E., & White, J. M. (2015).
Ebola virus and severe acute respiratory
syndrome coronavirus display late cell entry
kinetics: evidence that transport to NPC1+
endolysosomes is a rate-defining step.
Journal of virology, 89(5), 2931–2943
.https://doi.org/10.1128/JVI.03398-14.
Hoffmann M, Kleine-Weber H, Schroeder S,
Krüger N, Herrler T, Erichsen S, Schiergens
TS, Herrler G, Wu N H, Nitsche A, Müller M
A, Drosten C, Pöhlmann S. 2020. SARSCoV-2 Cell Entry Depends on ACE2 and
TMPRSS2 and Is Blocked by a Clinically
Proven Protease Inhibitor. Cell, 181(2), 271–
280.e8
.
https://doi.org/10.1016/j.cell.2020.02.052.
Magagnoli J, Narendran S, Pereira F, Cummings
T H, Hardin J W, Sutton S S, Ambati J. 2020.
Outcomes of hydroxychloroquine usage in
United States veterans hospitalized with
COVID-19.
Med,
Advance
online
publication.
https://doi.org/10.1016/j.medj.2020.06.001.

Ministry of Health and Family Welfare,
Government of India. Advisory on the use of
Hydroxychloroquine as prophylaxis for
SARS-CoV-2
Infection
.
Available
at:https://www.mohfw.gov.in/pdf/Advisoryo
ntheuseofHydroxychloroquinasprophylaxisfo
rSARSCoV2infection.pdf . Accessed March
23, 2020.
National Centre for Disease Control. SOP for
Contact tracing COVID-19 cases. Available
at https://ncdc.gov.in/showfile.php?lid=538.
Accessed April 3, 2020.
Indian Council of Medical Research. Multiplex
Real-Time PCR for detection of SARS-CoV-2
using TaqPath COVID-19 Combo Kit
(Applied
Biosystems).
Available
at:
https://www.icmr.gov.in/pdf/covid/labs/SAR
S_CoV2_using_TaqPath_COVID19_Combo
Kit.pdf. Accessed April 7, 2020.
Vivian Thangaraj JW et al. 2020. A cluster of
SARS-CoV-2 infection among Italian tourists
visiting India, March 2020. Indian J Med Res
2020;151:438-43
http://www.ijmr.org.in/text.asp?2020/151/5/4
38/284853
Moriarty L F et al. 2020. Public Health Responses
to COVID-19 Outbreaks on Cruise Ships Worldwide, February-March 2020. MMWR.
Morbidity and mortality weekly report,
69(12),347–352
.
https://doi.org/10.15585/mmwr.mm6912e3
Chow S, Shao J, Wang H. 2008. Sample Size
Calculations in Clinical Research. 2nd
Edition. Chapman & Hall/CRC Biostatistics
Series. page 85 .
Wu Z, McGoogan JM. 2020. 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–
1242
.
https://doi.org/10.1001/jama.2020.2648

9

Int. J. Curr. Res. Med. Sci. (2020). 6(6): 1-10

Beigel J H et al. 2020. Remdesivir for the
Treatment of Covid-19 - Preliminary Report.
The New England Journal of medicine,
10.1056/NEJMoa2007764. Advance online
publication.
https://doi.org/10.1056/NEJMoa2007764

Access this Article in Online
Website:
www.ijcrims.com
Subject:
Medical Sciences
Quick Response Code

How to cite this article:
Sandhya Shankar Pandey, Navjyoti Jandu, Himanshi. (2020). Effectiveness of Hydroxy-Chloroquine
(HCQ) prophylaxis on COVID-19 positive healthcare workers in tertiary care hospitals, India. Int. J.
Curr. Res. Med. Sci. 6(6): 1-10.
DOI: ttp://dx.doi.org/10.22192/ijcrms.2020.06.06.001

10

