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ABSTRACT

Objective: Throughout the pandemic, physicians working at the frontlines have embarked
on various quests to protect themselves, and many physicians preferred using hydroxy-
chloroquine (HQN) as a prophylactic agent. This study aimed to investigate the reasons
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HQN use among physicians during the pandemic

INTRODUCTION

ealthcare workers were on the front line of

the global effort against COVID-19. Thou-

sands of physicians died from COVID-19 in
many countries (1). In addition, difficulties in ac-
cessing personal protective equipment (PPE), lack of
training, and workforce shortages have exposed the
vulnerability of healthcare workers who desperate-
ly sought other options to protect themselves (2).

There were efforts to discover an effective treat-
ment and prophylaxis for coronavirus disease. At
the same time, hydroxychloroquine (HQN), an anti-
malarial drug mainly used in treating immune-me-
diated diseases, was proposed as an option. Howev-
er, while in vitro studies showed the ability of HQN
to inhibit SARS-CoV-2 activity (3, 4), consequent
clinical trials have not yielded promising results
for the effectiveness of HQN in the treatment and
prophylaxis of COVID-19 (5-7). Nevertheless, some
countries included HQN in their national case
management and prophylaxis guidelines, including
Turkey, until recently (8, 9).

In March 2020, the Turkish Ministry of Health declared
that pandemic hospitals were responsible for manag-
ing COVID-19 cases. Pandemic hospitals had to have
at least two physicians specialized in infectious dis-
eases and clinical microbiology, pulmonology, or in-
ternal medicine and had a level three adult intensive
care bed. Istanbul, having one-fifth of the population
in Turkey and being the center of commerce and in-
ternational travel, was soon reported as the epicenter
of the pandemic in Turkey. While physicians working
in pandemic hospitals in Istanbul faced the surge of
COVID-19 patients, they were also suggested to use
HQN as a prophylaxis against COVID-19. Therefore,
this study mainly aimed to describe the patterns of
HQON use among physicians working in pandemic
hospitals in Istanbul. In addition, we aimed to illus-
trate the factors contributing to HON use among phy-
sicians and investigate the association of HQN use
with the acquisition of COVID-19.

MATERIALS AND METHODS

This cross-sectional study targeted physicians
working in pandemic hospitals assigned to respond
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to the COVID-19 outbreak in Istanbul, Turkey. The
study was approved by The Kog University Ethics
Committee on Human Research (IRB No: 2020.183.
IRB1.051) and the Turkish Ministry of Health (-2020-
05-06T16-18-41).

We invited participants from seven pandemic hos-
pitals. To ensure including a socioeconomically
diverse group of hospitals, we chose three private
university hospitals and four public hospitals. The
total number of physicians working in these hos-
pitals was 4722. We calculated the sample size in
OpenEpi (10) program by taking the anticipated
frequency of HQN use as 50% as recommended for
unknown frequencies, 5% margin of error with a
design effect of 1.7. The sample size at a 95% confi-
dence interval (CI) was 607 participants.

The inclusion criteria for the participants were hav-
ing a minimum medical doctor degree and actively
working with patients in pandemic hospitals since
March 11, 2020. We excluded interns and non-phy-
sician healthcare workers, including nurses, para-
medics, caregivers, and administrative staff. We
used a non-probabilistic method of convenient
sampling approach to select participants by invi-
tation sent via email from hospital administration
to the physicians. We sought permission from each
hospital to send an invitation email to their eligible
physician staff. Hospital administrations sent two
reminders in a weekly period after the first invita-
tion email. We collected the data using an online

HIGHLIGHTS

e One hundred forty-eight (26%) physicians out of
564 used hydroxychloroquine for a while or con-
tinuously for preventive purposes.

e Older physicians and exposed ones used prophy-
lactic hydroxychloroquine more frequently.

¢ The use of hydroxychloroquine did not differ sta-
tistically in terms of being infected among the
exposed physicians (p=0.52).

e Nineteen (13%) of 148 patients using hydroxy-
chloroquine developed side effects that could be
related to the drug. Diarrhea and nausea were
the most common ones.
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survey, including 57 questions prepared according
to the scientific literature. Physicians could proceed
to the survey upon providing consent. Data collec-
tion was limited to one month between May 14,
2020, and June 13, 2020.

The survey assessed the socio-demographic char-
acteristics of the participants (such as age, gen-
der, and medical specialty), use of HQN since the
pandemic’s beginning, dose, timing, and duration
of HQN use, and use of any other supplements. In
addition, it assessed the physicians’ working con-

Table 1. Basic characteristics of physicians.
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ditions during the pandemic, frequency of contact
with COVID-19 patients, use of PPE, and whether
they used regular medication or had any chronic
health condition. We accepted the departments
of infectious diseases, emergency, pulmonology,
internal medicine, intensive care, ear-nose-throat,
and pediatrics as the front-line departments. Based
on the preliminary data analysis we conducted re-
garding the association between COVID-19 infec-
tion and the reported duration of weekly COVID-19
patient care, we dichotomized the variable by defin-
ing a cut-off for the duration of COVID-19 patient

Total Received prophylaxis Infected
n=564 (%) n=148 (%) P n=28 (%) P

Age >40 170 (30) 63 (42.6) <0.001 6 (21.4) 0.27
Gender (Male) 269 (48) 65 (44) 0.284 16 (57.1) 0.305
Frontline departments 310 (55) 77 (52) 0.403 21 (75) 0.029
Current smoker 76 (13.5) 25 (17) 0.156 4(14.2) 0.897
Comorbidities

Hypertension 34 (6) 12(8.1) 0.216 2(7.1) 0.799

DM 12(2) 4(2.7) 0.572 1(3.6) 0.587

Hyperlipidemia 19 (3.3) 7 (4.7) 0.285 0

aY)>) 9(1.6) 1(0.7) 0.298 1(3.6) 0.392

Arrhythmia 6(1) 2(1.3) 0.691 1(3.6) 0.185

Any comorbidity 124 (22) 41 (27.7) 0.051 7 (25) 0.693
\I}DVL::kti(c;]rL 3$S§OVID-19 patient care per 0.753 0307

0 56 (10) 19 (12.8) 0(0)

<8 117 (20.8) 31(20.9) 4(14.2)

8-12 36 (6.4) 11 (7.4) 1(3.6)

12-24 66 (11.7) 15 (10.1) 5(17.9)

24-48 137 (24.4) 35 (23.6) 8 (28.6)

>48 149 (26.5) 37 (25) 10 (35.7)
a:)‘ﬂ?:g:fv\clggﬁ)l) ~19 patient care (>12 352 (62.4) 87 (58.8) 0.289 23 (82.1) 0.027
Unprotected exposure to COVID-19 184 (32.6) 56 (37.8) 0.115 16 (57) 0.005
Used HQN prophylaxis 148 (26.3) N/A N/A 8 (28.5) 0.774

Pre-exposure HQN use 118 N/A N/A 6(21.4) 0.946

Post-exposure HQN use 30 N/A N/A 2(7.1) 0.659

DM: Diabetes mellitus, CVD: Cardiovascular disease, HQN: Hydroxychloroquine.
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HQN use among physicians during the pandemic

Table 2. HQN dosages used for prophylaxis among

physicians.
HQN use
n=148 (%)
Loading dose
No loading dose 101 (68)
400 mg one day 25(17)
800 mg one day 8 (5.4)
200 mg 3 days 8(5.4)
400 mg 3 days 6(4)
Maintenance

200 mg for once 20(13.5)
400 mg for once 12(8.1)
200 mg every 3 weeks 20 (13.5)
400 mg every 3 weeks 6(4)
200 mg every 2 weeks 5(3.4)
400 mg every 2 weeks 5(3.4)
200 mg once a week 26 (17.6)
400 mg once a week 13(8.8)
200 mg twice a week 20 (13.5)
200 mg once a day 3(2)
200 mg twice a day 18(12.2)

HQN: Hydroxychloroquine.

care as more than 12 hours per week, which was
named as “prolonged COVID-19 patient care”.

Statistical Analysis

We provided a mean, median, and standard devia-
tion (SD) for continuous variables and percentages
for the categorical variables. We dichotomized the
categorical variables and used the Chi-square test
for comparisons in univariate analysis. We con-
ducted two separate multivariable analyses with
logistic regression. The significant variables in uni-
variate analysis and the potential confounders were
included in the models. One multivariable analysis
for the predictors of HQN use was performed, in-
cluding independent variables of age, gender, co-
morbidities, unprotected COVID-19 exposure, and
working in the front-line departments. The second
multivariable analysis was performed for the in-
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fection predictors, including age, gender, comor-
bidities, working in the front-line departments, and
prophylactic HON usage. Statistical significance
was set as p<0.05 to reject the null hypothesis in a
2-sided equation. STATA software version 8.0 (Stata
Corp., College Station, USA) was used in the statis-
tical analysis.

RESULTS

At the end of the data collection period, we received
718 responses. Sixty-eight responses were incom-
plete, 36 were from doctors outside of selected pan-
demic hospitals, and 50 were from non-physician
healthcare workers, so they were excluded. After
eliminating the participants who were out of our
target population from seven pandemic hospitals,
564 physicians remained for analysis comprising
93% of the minimal sample size, which account-
ed for in the power analysis. The mean age was
36 years (SD=8.9), and 295 (52%) were women (Ta-
ble 1). Our results indicate that 28 out of 564 (5%)
physicians reported that they were infected with
COVID-19, and pneumonia developed in 15 of 28
(54%) infected physicians. One hundred forty-eight
(26%) physicians out of 564 used hydroxychloro-
quine for a while or continuously for preventive
purposes. Among the physicians who reported us-
ing HON, eight of 148 (5.4%) got infected, compared
to 20 of the 416 (4.8%) physicians who did not re-
port using HQN (p=0.773) (Figure 1).

There were 310 (55%) physicians in the front-line
departments. Out of these 310 physicians, 21 (6.7%)
reported that they were infected, while only sev-
en physicians (2.7%) reported from other depart-
ments (p=0.029). Also, physicians providing care for
COVID-19 patients more than 12 hours a week were
infected more than physicians working fewer hours
(23/352; p=0.027) (Table 1).

In the study, 184 physicians stated that they had
contacted at least one COVID-19 patient without
having appropriate PPE (unprotected exposure).
Among the physicians with suspected contact,
16 (8.7%) were infected (p=0.005). Fifty-six (30.4%)
physicians out of 184 used HQN for prophylaxis.
While 26 physicians used HQN before exposure to
a COVID-19 patient, 30 began HQN after exposure.
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Figure 1. Hydroxychloroquine (HQN) use and infection rates among physicians.
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In addition, HQN did not differ statistically in terms
of being infected among the exposed physicians
(p=0.52).

Diarrhea (7.4%) was the most common side effect
among physicians using HQN, and only one phy-
sician having diarrhea was infected. Arrhythmias
(3.4%), nausea (3.4%), weakness (3%), abdominal
pain (2.7%), rash (1.3%), and dizziness (1.3%) were
the other most frequent side effects.

While 68% of the physicians never used a load-
ing dose of HQN, those who used the loading dose
mostly received 400 mg for a day (17%). Eleven dif-
ferent maintenance dosages were documented in
the study, and 200 mg once a week (17.6%) was the
most preferred dose for maintenance (Table 2).

Of the 148 physicians using HQN, 44 were still on
prophylaxis when the study was terminated. Five
of the 144 (3.4%) physicians who stopped the drug
stated that after stopping prophylaxis, they devel-
oped a complaint or finding related to COVID.

In the multivariable analysis conducted to deter-
mine who preferred HQN prophylaxis, we found
that physicians over 40 years of age (p<0.001) and
who had unprotected exposure to a COVID-19 pa-
tient (p=0.032) preferred prophylaxis (Table 3).

We also examined the predictors of COVID-19 infec-
tion, and in both univariate and multivariable anal-
ysis, working on the front line was the single sig-
nificant variable for developing an infection while
using HQN was not found to be protective (Table 4).

DISCUSSION

Prophylaxis with HQN was suggested in some coun-
tries, although its effectiveness was not proven by
clinical studies (8). The physicians working in pan-
demic hospitals tried to treat patients and protect
themselves simultaneously. Since the HQN in pro-
phylaxis was highly controversial, physicians them-
selves had to decide whether to use this drug for
protection.

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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Table 3. Univariate and multivariate analysis for the predictors of HQN use by the physicians.

Univariable Multivariable
OR 95% Cl p OR 95% ClI p
Age >40 2.14 1.44-3.17 <0.001 2.20 1.44-3.36 <0.001
Any comorbidity 1.53 0.99-2.37 0.052 1.23 0.78-1.95 0.366
High risk exposure 1.36 0.92-2.02 0.116 1.55 1.03-2.32 0.032
Working at frontline 0.85 0.58-1.24 0.403 0.87 0.59-1.28 0.499
Female gender 1.22 0.84-1.79 0.285 1.42 0.96-2.10 0.078
HQN: Hydroxychloroquine, OR: Odds ratio, Cl: Confidence interval.
Table 4. Univariate and multivariate analysis of for the predictors of COVID-19.
Univariable Multivariable
OR 95% Cl p OR 95% Cl p
Working at frontline 2.56 1.07-6.13 0.034 2.62 1.08-6.31 0.031
Age >40 0.61 0.24-1.55 0.307 0.52 0.19-1.43 0.212
Female gender 0.67 0.31-1.44 0.307 0.58 0.26-1.27 0.176
Any comorbidity 1.19 0.49-2.87 0.693 1.44 0.56-3.68 0.446
HQN 1.13 0.48-2.62 0.774 1.2 0.54-3.03 0.576

HQN: Hydroxychloroquine, OR: Odds ratio, Cl: Confidence interval.

Of all the physicians participating in the study, one
out of four used HQN for a while or continuously
for prophylaxis. In addition, 20% of these physicians
preferred to begin prophylaxis without any suspi-
cious contact, while only 5% started HQN after ex-
posure. Older age and chronic diseases are consid-
ered well-known risk factors for COVID-19 (11). In
our study, older age and having any comorbidities
were associated with increased HQN use, indicating
a perceived risk among these groups. In multivari-
ate analysis, being older than 40 years of age was
detected to be significantly associated with the out-
come; however, having comorbidities was not.

In multivariable analysis, working on the front line
was the single significant variable for the develop-
ment of infection. Using HQN was not found to be
protective. There was no statistical significance be-
tween the physicians working on the front line and
the others regarding HQN use. Moreover, among the
physicians working in the front-line departments,
there was no significant association between using
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HQN and infection. In June, when this study end-
ed, Boulware et al. reported that after exposure to
COVID-19, HON usage did not prevent COVID infec-
tion (5). Our study found no statistically significant
relationship between using HQN and the develop-
ing COVID infection.

More than 10% of the participants reported a side
effect during their HQN prophylaxis. Diarrhea (7.4%)
and nausea (3.4%) were the most reported side ef-
fects. Only one physician out of 11 who reported diar-
rhea had COVID infection. Recent randomized con-
trolled studies on HQN prophylaxis among health-
care workers reported no significant difference in
infection rates, parallel with our results (12-14). The
same study reported that 20% of the patients de-
veloped diarrhea during HQN prophylaxis. Cases of
serious adverse cardiac events related to HQN pro-
phylaxis among physicians were also reported (15).

This study has several limitations. We used a
self-administered online survey which could have
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been subject to desirability bias as the study was
conducted when there was more negative infor-
mation available on HQN use compared to the be-
ginning of the pandemic. Also, using HON might be
influenced by the advice or acts of peers and other
valued people, which is out of our scope in this ar-
ticle. As the access to the site for research purpos-
es was tightly controlled and restricted, we limited
our target group to only physicians from selected
hospitals to ensure the generalizability of our study.
Hence, including 564 physicians was one of the
strongest aspects of our research. In addition, 74%
of the physicians participating in the study shared

Infect Dis Clin Microbiol 2022; 4(4): 236-43

their email addresses to respond to any conflict re-
lated to the questionnaire to increase the reliability
of the study.

In conclusion, although prophylactic HQN use was
widespread among physicians in pandemic hospi-
tals, especially among physicians older than 40 and
those with a higher risk of exposure, the physicians
working on the front line had the highest infection
rate. HON was not effective in the prophylaxis of
COVID-19 among the exposed physicians. Diarrhea
and nausea were the most common side effects of
HQN.
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