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QTc Interval of Healthcare Workers from India: Baseline and
Effect of Hydroxychloroquine Prophylaxis during the COVID-19
Pandemic

Shreyas Gutte, Mohan Gurjar, Om Prakash Sanjeev', Dharmendra Bhadauria?, Aditya Kapoor®, Prabhaker Mishra*, Afzal Azim, Banani Poddar

Departments of Critical Care Medicine, 'Emergency Medicine, >Nephrology, *Cardiology and “Biostatistics, Sanjay Gandhi Post Graduate Institute of Medical
Sciences (SGPGIMS), Raebareli Road, Lucknow, India

Background: The aim of this study was to access the incidence of prolonged QTc interval and changes, if any, among Indian healthcare
workers (HCWs) taking hydroxychloroquine (HCQ) prophylaxis while managing coronavirus disease 2019 (COVID-19) cases. Methods: At
the beginning of the COVID-19 pandemic, as per the Indian Council of Medical Research (ICMR) policy, HCWs were advised to take HCQ
as prophylaxis after getting an electrocardiogram (ECG) while being posted to look after COVID-19 patients. A follow-up ECG was repeated
for those who took HCQ. The normal upper limit for QTc interval of 460 milliseconds (ms) for females and 450 ms for males was considered.
Results: A baseline ECG was analyzed for 250 HCWs with a median age of 35 (30-43) years. The median QTc was 410 (395-421) ms with
the prevalence of prolonged QTc of 1.8% in females and 0% in males. A follow-up ECG after HCQ intake for 43 HCWs was further analyzed.
They had a median age of 35 (31-39) years and took an average dose of HCQ of 2372 + 839 mg. Pre- and post-HCQ chemoprophylaxis
QTec interval (ms) was as follows: 408 (386-419) and 405 (387-417), with P = 0.434, respectively. Conclusion: Among Indian HCWs, the
prevalence of prolonged QTc is 1.8% and 0% in females and males, respectively. HCQ intake as chemoprophylaxis for COVID-19 did not
affect their QTc interval.
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none in specific population such as HCWs from India, we
conducted this study to assess the baseline-corrected QT (QTc)
interval, the incidence of prolonged QTc interval, and changes,
if any, among HCWs taking HCQ prophylaxis while managing
COVID-19-confirmed or COVID-19-suspected cases.

INTRODUCTION

During the recent coronavirus disease 2019 (COVID-19)
pandemic, before the availability of vaccine in the year
2020 itself, the National Task Force by the Indian Council
of Medical Research (ICMR) recommended the use of
hydroxychloroquine (HCQ) as chemoprophylaxis for
asymptomatic healthcare workers (HCWs) involved in the

MeTtHoDS

care of suspected or confirmed cases of COVID-19 and
asymptomatic household contacts of laboratory-confirmed
cases.[! Their recommendation was based on in vitro studies,
which found that HCQ is effective against COVID-19.31 In
view of ICMR recommendations, the Indian Heart Rhythm
Society (IHRS) proposed a scientific statement for the use of
HCQ and strongly discouraged its use for the general public
without medical supervision and prescription.™

As there is a scarcity of known prevalence of QT interval
prolongation in nonhospitalized population in general, and
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This was a prospective observational study conducted at a tertiary
care university hospital in North India, after approval from the
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Institutional Ethics Committee (IEC code 2020-124-IP-EXP-18)
and registered with the Clinical Trial Registry of
India (CTRI/2020/05/025089). Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines
have been followed for the study [Supplement file 1].

Study participants’ inclusion

During the study period (May—September 2020) at the
beginning of COVID-19, our hospital followed ICMR
recommendations to advise all HCWs to take HCQ
as chemoprophylaxis during their posting to manage
COVID-19-confirmed or COVID-19-suspected patients. As
a part of good clinical practice, HCWs were also suggested
to get an electrocardiogram (ECG) done before starting HCQ
intake. Investigators routinely received the ECG of HCWs for
review and advice for safety to take HCQ. These HCWs were
further followed if they took HCQ as chemoprophylaxis, to
get their follow-up ECG.

Data collection

For all included participants, we collected information on age
and gender. We collected more variables for whom we had
follow-up ECG after HCQ intake, which includes the presence
of comorbidities, use of concurrent medication, dose of HCQ,
and adverse effect of HCQ, if any.

QTc interval measurement

A 12-lead ECG was used to measure the QT interval (and
standard correction for heart rate (HR) by Bazett’s formula)
to calculate the corrected QT for HR (QTc). Data acquisition
and ECGs were read by a single independent observer and
confirmed by a certified cardiologist led to a reduction in bias.
The normal upper limit for QTc interval is considered 460 ms
for females, 450 ms for males, and delta QTc (absolute increase
in QTc post-HCQ) by 60 ms.F!

Sample size

For the calculation of sample size to determine the effect of
HCQ on the QTc interval, the effect size (Cohen’s d) range
between 0.2 and 0.49 was considered a small effect size
when estimated between two paired means.[? Assuming a
small change (effect size = 0.49) to be detected in the QTc
interval between pre- and post-observations, at a two-sided
95% confidence interval and 90% power of the study, the
estimated sample size for paired observations came out to be
46. The sample size was estimated using software G Power
version 3.1.9.2 (Diisseldorf University, Germany).

Statistical analysis

Descriptive statistics of the continuous variables were
presented as mean + standard deviation/median (interquartile
range (IQR)), whereas categorical data were presented in
frequency (%). A paired-samples t-test was used to calculate
the significance level as appropriate. A P value <0.05 was
considered statistically significant. Statistical Package for
Social Sciences version 23 (SPSS 23, IBM, Chicago, USA)
software was used for data analysis.

ResuLts

Of the 294 ECGs collected over 6 months, 250 were
analyzed (44 ECGs excluded due to artifacts and fainting
of ink). Baseline ECG was analyzed for 250 HCWs with
a median age of 35 (30-43) years. The median QTc was
410 (395-421) with the prevalence of prolonged QTc in
females (n = 107) and males (n = 143) being 1.8% and 0%,
respectively [Supplementary Figure 1].

In follow-up, there were 43 HCWs who took HCQ and had
a second ECG. They were included for further analysis to
determine the effect of HCQ on QTc interval, with a median
age of 35 (31-39) years and body mass index (BMI) of
24 (23-27.5), and 19% were female. None of the participants
were taking any known medication that causes prolongation
of QTc. Five had comorbidities (diabetes mellitus with
hypertension: 1 (2.3%), asthma: 1 (2.3%), hypothyroidism:
1 (2.3%), and arthritis: 2 (4.7%)), with median QTc of
421 (412.5-427.5) [Table 1]. The average dose of HCQ taken
by HCW was 2372 + 839 mg (1200—4000 mg).

Pre- and post-HCQ chemoprophylaxis HR per minute was
as follows: 76 (67-83) and 75 (68-84), with P = 0.520;
QT interval (ms): 360 (340-390) and 358 (340-382), with
P = 0.388; and QTc interval (ms): 408 (386—419) and
405 (387-417), with P = 0.434, respectively [Figure 1 and
Supplementary Figure 2]. The linear coefficient of correlation

Table 1: Demographics, HCQ dose, and ECG variables
among HCW (n=43) follow-up

Demographic, HCQ dose, and ECG variables Mwedian
(IGR)/n (%)
Demographic
Age, median in years 35(31,39)
Female sex (n (%)) 8 (18.6%)

BMI 24 (23.0,27.5)
Comorbidities (n (%))

Diabetes mellitus/hypertension 1(2.3%)

Asthma 1(2.3%)

Hypothyroidism 1(2.3%)

Arthritis 2 (4.7%)
HCQ dose

Average dose of HCQ (mean (in mg)) 23724839
ECG variables at baseline

Heart rate (beats/min) 76 (67-83)

QT interval (ms)
QTc interval (ms)

360 (340-390)
408 (386—419)
Changes (A) in ECG variables in follow-up

A HR (beats/min) 2(-6t07)
A QT interval (ms) -6.0 (-16 to 10)
AQTec interval (ms) -2.0(-20to 7)
Adverse effects of HCQ (n (%))
Headache 1(2.3%)
Anxiety 1(2.3%)
Palpitation 1(2.3%)
Loose motion 3 (6.9%)
Gastritis 2 (4.7%)
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between dose of HCQ and delta QTc is very weakly
positive (R? = 0.007) [Supplementary Figure 3]. Post-HCQ
median delta (A) changes were as follows: HR of 2 (IQR: -6
to 7) per minute; QT interval of -6 (IQR: -16 to 10) ms; and
QTc interval of -2 (IQR: -20 to 7) ms [Table 1].

Adverse effects related to HCQ were nonserious and occurred
in 18.6% (n =43) of the HCWs (headache: 1 (2.3%), anxiety:
1 (2.3%), palpitation: 1 (2.3%), loose motion: 3 (6.9%), and
gastritis: 2 (4.7%)) [Table 1].

Discussion

In our study, the prevalence of prolonged QTc interval is 1.8%
and 0% in females and males, respectively, which is very low
in comparison with other nonhospitalized studied populations
in various countries, viz. Chinese population (70.6% and
29.3%)," Uganda population (14% and 9%),"®! and Italian
population (10% and 5%).”! We reviewed the demographic
and clinical characteristics of populations in these studies
and possibilities of other variables, which might influence
the prevalence of prolonged QTc interval like the definition
of prolonged QTc interval, age, comorbidities, and use of
concurrent medications. First, varied prevalence might be due
to differences in the definition of prolonged QTc (for males it
is 440 ms in the Italian and Chinese population, while 450 ms
for the Uganda population; also, for females it is 440 ms in
the Italian and Chinese population, while 460 ms for Uganda
population). Second, with aging, there is an increase in QTc
interval seen by the median age of the Chinese population of
54 years versus our study of 35 years. Third, simultaneously
with a growing population, there is a rise in comorbidities, as it
is clearly demarcated in a Chinese population that hypertension,
dyslipidemia, and obesity are associated with an increase in the
prevalence of prolonged QTc while our study has not studied
comorbidities in all HCWs. Lastly, as seen with the Chinese
population, the prevalence of prolonged QTc is associated with
59.9% population using medications that cause prolonged QTc
interval, which is not the case with ours. An Indian study in
366 healthy adult males showed a mean QTc of 372 ms, but
the prevalence of prolonged QTc has not been calculated.!'”

In our cross-sectional study among 43 HCWs, the median age
of the population was 35 years. The baseline characteristics

of HCWs revealed that all were healthy with comorbidities
only in five (11%) HCWs. By week 4, nearly 32.5% of
HCWs had stopped HCQ, and we followed up participants
with ECG and found a cumulative dose of 2372 mg (mean).
All HCWs who took HCQ were aware of the side effects and
investigated with ECG to rule out prolonged QT, QTc, and HR
and reported no significant difference in the changes in QTc,
change in QT, and HR. Our findings are also supported by Jha
et al." who reported 33 HCW’s follow-up and found to have
a median QTc of 389 ms and a cumulative dose of HCQ of
2000 mg. However, there is no meta-analysis that evaluated
the HCQ effect in a healthy population, but studies were done
in COVID-19 patients or other diseases such as systemic
lupus erythematosus (SLE) and rheumatoid arthritis (RA).
A meta-analysis of 28 studies on HCQ use in severe acute
respiratory syndrome (SARS)-COVID-19 patients did not show a
significant incidence of prolonged QTc.l'” Another meta-analysis
of 13 studies on HCQ or chloroquine use with or without
azithromycin in SARS-COVID-19 patients produces a significant
risk of QTc prolongation, but the data were heterogeneous.!*!

On further evaluation, our study showed that the median delta
QTc of -2 (-20 to 7) ms is not significant (an absolute value
of 60 ms is considered significant). A study of HCQ on 152
COVID-19-positive Turkish outpatients showed similar results
on delta QTc of -7 (-10.5 to 23.5) ms.['"* In our study, none of the
study participants had a delta QTc variation of more than 1%,
which is similar to a study on 219 COVID-19 patients, which
showed that the vast majority (75%) of patients had a variation
of less than 5%.05 In our study, delta QTc and variation of delta
QTc were not significantly changed by HCQ, possibly because of
relatively young and absence of comorbid population, and also,
none were taking concurrent medication causing prolonged QTc.

Limitation and strength of the study

The limitation of our study is that being a single center and
involving a small number of participants, the results cannot
be generalized to a larger population due to the possibility of
regional or ethnic predisposition. Also, we did not ascertain
abstinence from caffeine, tobacco, and alcohol at least 24 hours
before the ECG was recorded, which might have affected QTc
interval. However, the strength is that our study is the first
among HCWs so far to know the prevalence of prolonged
QTc interval.
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Figure 1: Pre- and post-intakes of total HCQ doses and changes in ECG variables
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CoNCLUSION

Among Indian HCWs, the prevalence of prolonged QTc
is 1.8% and 0% in females and males, respectively. The
short-term use of HCQ by HCWs as chemoprophylaxis for
COVID-19 did not affect their QTc interval.
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Supplementary Figure 1: Baseline QTc interval in milliseconds among
250 HCW'’s
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Supplementary Figure 2: Heat map corresponding to pre-exposure and
post-exposure of HCQ on QTc conditions for each case. The transverse
axis of the heat map represents the leads of the pre-QTc and post-QTc, and
the longitudinal axis represents the cases. Each lattice color represents
different QTc, with blue representing QTc =320, red representing QTc =460,
and blue-to-red lattice color changes representing the QTc = 440 to 340.
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Supplementary Figure 3: Correlation between intakes of total HCQ doses
(in milligram) with AQTc
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