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Original Article

IntroductIon
The novel coronavirus disease 2019 (COVID‑19) is a highly 
contagious infection associated with significant mortality 

and morbidity among risk groups and a devastating local 
economic burden around the world.[1,2] During the pandemic, 

Abstract

Background: Prophylaxis could be an established strategy to potentially prevent and control infectious diseases and should be considered 
in the coronavirus disease 2019 (COVID‑19) pandemic. The present study aimed to assess the effectiveness of hydroxychloroquine as a 
prophylaxis treatment strategy in the reduction of the risk of COVID‑19 among health professionals.

Materials and Methods: The health professionals were randomly assigned (1:1) to the control group without receiving any 
hydroxychloroquine as prophylaxis and the hydroxychloroquine group receiving a weekly hydroxychloroquine dose of 400 mg up to 
12 weeks.

Results: A total of 146 health professionals were randomly enrolled in this study between August 11 and November 11 in 2020. Among the 
screened health professionals, 21 (14.6%) were infected with COVID‑19 during the 12 weeks, and 14 (66.6%) out of the 21 health professionals 
were in the control group. Most participants with COVID‑19 had mild symptoms (62%). In addition, 9.5% (n = 2) of the participants suffered 
from moderate disease and 28.5% were diagnosed with severe symptoms. In the hydroxychloroquine group, 5 (7.1%) and 2 (2.8%) participants 
were reported with mild and moderate symptoms of COVID‑19, respectively, and 2 participants had moderate, 8 (10.9%) participants had 
mild symptoms, and 6 (8.2%) participants had severe symptoms in the control group, within 3 months. Severe symptoms of COVID‑19 were 
not observed in the hydroxychloroquine group.

Conclusion: This study addressed the effect and benefit of hydroxychloroquine administration for the prevention of COVID‑19 among health 
professionals. The improved perception of prophylaxis might highlight its important role in future COVID‑19 outbreaks to prevent hospital 
transmission, which is a major route of spread.

Keywords: COVID‑19, health‑care workers, hydroxychloroquine, prophylaxis

Address for correspondence: Dr. Afsane Vaezi, Department of Medical Laboratory Science, School of Allied Medical Sciences, Iran University of Medical 
Sciences, Tehran, Iran. 
E‑mail: vaeziiafsane@gmail.com
Submitted: 04‑Feb‑2021;   Revised: 10‑Sep‑2021;   Accepted: 04‑Oct‑2021;   Published: 27‑Jan‑2023

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non‑commercially, as long as appropriate credit 
is given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Nasri E, Fakhim H, Salahi M, Ghafel S, 
Pourajam S, Darakhshandeh A, et al. Efficacy of hydroxychloroquine in 
pre‑exposure severe acute respiratory syndrome coronavirus 2 prophylaxis 
among high‑risk health care workers: A multicenter study. Adv Biomed 
Res 2023;12:3.

Efficacy of Hydroxychloroquine in Pre‑exposure Severe Acute 
Respiratory Syndrome Coronavirus 2 Prophylaxis among 

High‑Risk HealthCare Workers: A Multicenter Study
Elahe Nasri1, Hamed Fakhim1,2, Mehrdad Salahi1, Safiyeh Ghafel1, Samane Pourajam3, Ali Darakhshandeh3, Nazila Kassaian1, Somayeh Sadeghi3, 

Behrooz Ataei2, Shaghayegh Haghjooy Javanmard4, Afsane Vaezi5

1Infectious Diseases and Tropical Medicine Research Center, Isfahan University of Medical Sciences, Isfahan, Iran, 2Nosocomial Infection Research Center, Isfahan 
University of Medical Sciences, Isfahan, Iran, 3Department of Internal Medicine, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran, 4Applied 
Physiology Research Center, Cardiovascular Research Institute, Isfahan University of Medical Science, Isfahan, Iran, 5Department of Medical Laboratory Science, 

School of Allied Medical Sciences, Iran University of Medical Sciences, Tehran, Iran

Access this article online

Quick Response Code:
Website:  
www.advbiores.net

DOI:  
10.4103/abr.abr_104_21

[Downloaded free from http://www.advbiores.net on Wednesday, April 19, 2023, IP: 178.131.100.209]



Nasri, et al.: Hydroxychloroquine for preexposure SARS‑CoV‑2 prophylaxis

2  Advanced Biomedical Research | 2023

health professionals are repeatedly exposed to severe 
acute respiratory syndrome coronavirus 2 (SARS‑CoV‑2), 
and asymptomatic health professionals can further spread 
the virus to the patients and families.[3] The proportion 
of health professionals with SARS‑CoV‑2 positivity 
among all COVID‑19 patients was 10.1%. However, 
the severity and mortality among this population was 
lower than COVID‑19 patients.[4] The implementation of 
prophylaxis strategies for health professionals can lead to 
a cost‑effective approach, reducing lost working hours, 
nosocomial transmission, and mortality among hospitalized 
patients.

Hydroxychloroquine is a low‑cost and well‑known drug 
widely used as an antimalarial, immunomodulatory, and 
anti‑inflammatory agent.[5,6] It has also been proven with antiviral 
effects in vitro[7,8] and is suggested to decrease SARS‑CoV‑2 
load in some studies.[7,9] The use of hydroxychloroquine 
might reduce or even eliminate the risk of secondary 
household transmission.[10,11] Although the effectiveness of 
hydroxychloroquine has been shown,[7,12,13] some studies 
have suggested no beneficial effect of hydroxychloroquine 
for postexposure prophylaxis or treatment of COVID‑19 in 
hospitalized patients.[11,14] Therefore, randomized controlled 
trials on hydroxychloroquine in patients with COVID‑19 
are needed. A study reported that 3300 Chinese health‑care 
workers have been infected with SARS‑CoV‑2 with a mortality 
rate of 0.4%.[15] In Italy, 3654 health‑care workers have been 
infected with SARS‑CoV‑2 up to March 2020, representing 
9% of the total cases, and 17 health‑care workers expired.[16] A 
large number (n = 69) of mortalities among Iranian health‑care 
workers have been also reported due to COVID‑19 up to 
March 2020.[12] Protection and plan for additional arrangements 
against SARS‑CoV‑2 among health professionals are critical.

In the planning and implementation of strategies to increase the 
rate of health safety among health professionals, it is necessary 
and important to consider beneficial prophylaxis and vaccine. 
Therefore, the present multicenter, randomized, and open‑label 
study was performed to investigate the effectiveness of 
hydroxychloroquine as a prophylactic strategy in the reduction 
of the risk of COVID‑19 among health professionals.

MaterIals and Methods
This multicenter, randomized, and open‑label study was 
conducted between August 11 and November 11 in 2020. 
The study population consisted of nurses and physicians who 
were working in three referral COVID‑19 hospitals, namely 
166‑bed Omid hospital, 224‑bed Amin hospital, and 114‑bed 
Isabn‑e‑Maryam hospital in Isfahan, Iran. All the health 
professionals with 18 years of age or older working at least 
3 days a week in the hospitals with a negative nucleic acid tests 
were eligible for inclusion, and written informed consent was 
obtained from all the participants. Previous use of chloroquine, 
hydroxychloroquine, azithromycin, or any other macrolide for 
more than 24 h before enrolment, pregnancy, breastfeeding, 

and ongoing antiretroviral and corticosteroid therapies were 
the exclusion criteria of the present study.

A total of 146 health professionals (including 13 physicians and 133 
nurses) participated in the present study. The health professionals 
were randomly assigned to the control group without receiving any 
hydroxychloroquine as prophylaxis and the hydroxychloroquine 
group receiving weekly a hydroxychloroquine dose of 400 mg up 
to 12 weeks. The data were daily collected based on randomization 
up to the 90th day in electronic case report forms. The participant 
with episodes of symptomatic respiratory illness was suspected 
as COVID‑19 patient and confirmed positive for SARS‑CoV‑2 
infection by real‑time reverse transcription‑polymerase chain 
reaction.[17]

Statistical analysis
All data were summarized using descriptive statistics including 
means, standard deviations (SD), minima and maxima, 
frequencies, and percentages. Clean data were extracted into 
STATA (StataCorp. 2017. Stata Statistical Software: Release 
15. StataCorp LLC, College Station, TX, USA) for statistical 
analysis.

Ethical statement
The present study was approved by the Research and Ethics 
Committee (IR. MUI. MED. REC.1399.017) of Isfahan 
University of Medical Sciences, Isfahan, Iran, and registered 
in the Trial Protocol Iranian Registry of Clinical Trials (registry 
number: IRCT20200414047076N1).

results
In total, out of 146 health professionals, 70 and 73 subjects 
were randomly divided into the hydroxychloroquine 
and control (without receiving any hydroxychloroquine 
as prophylaxis) groups, respectively. Three patients 
in the hydroxychloroquine group were excluded after 
randomization (two subjects withdrew after randomization 
and one case had severe nausea). A 90‑day follow‑up was 
performed for the remaining 143 health professionals. The 
mean age (SD) of the participants was 29.7 (10.5) years, 
and 89.7% were female. Among the 143 screened health 
professionals, 21 (14.6%) cases were infected with COVID‑19 
between August 11 and November 11 in 2020.

Participants with COVID‑19 were categorized into three 
groups, including mild, moderate, and severe, according to 
the symptoms.[18] Patients with fever, headache, chills, and 
muscle aches were classified as the mild group. The health 
professionals with moderate symptoms had fever, headache, 
chills, muscle aches, and cough. In patients with severe 
symptoms, SaO2 <94 was also added. Most (n = 13, 62%) 
participants with COVID‑19 had mild symptoms, and 2 (9.5%) 
suffered from moderate disease. In addition, 28.5% of the cases 
were diagnosed with severe symptoms.

In the hydroxychloroquine group, 5 (7.1%) participants with 
mild symptoms of COVID‑19 and 2 (2.8%) with moderate 
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versus 8 (10.9%) participants with mild symptoms and 
6 (8.2%) with severe symptoms of COVID‑19 in the control 
group were reported within 3 months. Among the participants 
infected with COVID‑19, 14 (66.6%) were in the control 
group. Severe symptoms of COVID‑19 were not observed 
in the hydroxychloroquine group and the frequency of mild 
symptoms was lower in this group than that reported for 
the control group. In the hydroxychloroquine group, six 
participants showed mild and reversible side effects, including 
nausea, anorexia, abdominal pain, vomiting, dizziness, and 
headache.

Local protocol for COVID‑19 was activated. The patients 
with mild disease were treated with hydroxychloroquine 
sulfate (oral doses of 400 mg BID for 24 h and then 200 mg 
BID). In addition, the participants with severe COVID‑19 
received remdesivir (intravenous doses of 200 mg on 
the 1st day and then 100 mg for 4 days) and after 2 days, 
methylprednisolone (a dose of 1 mg/kg daily for 5 days). None 
of the cases developed severe pneumonia, and none of them 
died. A total of 21 patients had the virus cleared after 2 weeks 
of follow‑up (two continuous negatives of nucleic acid tests).

dIscussIon
The development and screening of new vaccines and antivirals 
are time‑consuming and expensive; however, priority 
attention should be given to the use of available drugs against 
COVID‑19. Up to November 29 in 2020, the COVID‑19 
pandemic due to SARS‑CoV‑2 has killed over 47,874 and 
infected over 948,749 individuals in Iran.[19] Despite advances 
in supportive care and treatment, the mortality rate remains 
high, and prophylaxis could be an established strategy to 
potentially prevent and control infectious diseases and 
should be considered in the COVID‑19 pandemic.[20] Health 
professionals are at the frontline against COVID‑19 and are 
particularly exposed to this infection.

The results of the present study showed that the frequency 
(n = 7; 33.3%) of COVID‑19 was lower in the health‑care 
professionals assigned to the hydroxychloroquine group than 
that (n = 14; 66.6%) in the control group. This study addressed 
the effect and benefit of hydroxychloroquine administration 
for the prevention of infection among health professionals. 
However, available evidence does not support the use of this 
drug for the prevention or treatment of COVID‑19.[11,20] The 
obtained results of this study are inconsistent with those of two 
randomized clinical trials carried out on hydroxychloroquine 
for preexposure prophylaxis against COVID‑19 in health‑care 
workers.[21,22] The reasons for the difference in the effect 
and benefit of hydroxychloroquine use for the prevention 
of COVID‑19 between studies remain unknown. The study 
design and its suitability to study aims, definitions of exposure 
and outcome measures, and control group selection should be 
considered more as the main reasons associated with these 
differences. Awareness of all of these elements is vital for 
adequate epidemiological interpretation of studies examining 

the effect of hydroxychloroquine use as prophylaxis for 
COVID‑19.

Hydroxychloroquine is a safe and successful anti‑inflammatory 
agent that has been used for the treatment of autoimmune 
diseases and can significantly decrease the production of 
cytokines (as anticytokine storm drugs) and pro‑inflammatory 
factors in COVID‑19 patients.[23] Although the macular 
toxicity of hydroxychloroquine could be a concern in 
long‑term treatment, short‑term prophylactic use is not a 
relevant concern.[24,25] Further studies are needed to determine 
the efficacy of hydroxychloroquine, optimal dosage, and 
balance between the benefits and risks for the prevention of 
transmission in health professionals.

The present study had some limitations. Firstly, the rate of 
participation in this study was relatively low. Secondly, the 
study was conducted in only one region. Thirdly, this study 
was carried out only on physicians and nurses; therefore, the 
results cannot be assumed to represent all health‑care workers. 
In summary, the present study identified a consistent benefit 
for the use of hydroxychloroquine prophylaxis over 12 weeks 
for the prevention of COVID‑19 in health professionals. 
The improved perception of prophylaxis might highlight 
its important role in future COVID‑19 outbreaks to prevent 
hospital transmission, which is a major route of spread.
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