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Introduction

SARS-CoV-2, or severe acute respiratory syndrome coronavirus 2 is
a virus that causes a disease called the coronavirus disease 19
(COVID-19). COVID-19 is a respiratory disease that can be
transmitted from humans to humans through suspended droplets
dispersed from a sick individual’s cough, sneeze, or speech 2.
Surface contact transmission rates are extremely low °/. The SARS-
CoV-2 was first identified from a lab in Wuhan, China and spread at
an unprecedented rate throughout the world, causing those infected
to have flu-like symptoms such as fever, coughing, shortness of
breath, loss of taste and smell, headache, and muscle pain as well as
gastrointestinal problems (GI symptoms) about 2 to 14 days after
exposure, with incubation periods varying from case to case.
Prolonged sickness and weaker patients develop severe illness such
as pneumonia, respiratory distress, and death.

Hydroxychloroquine is an FDA approved antimalarial drug,
originally used to treat acute malaria cases . Hydroxychloroquine
was among the first treatments available and tested for COVID-19,
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however, it did raise concerns among the medical community for its
potential risks on cardiac thythm I, There have been several
controversial issues regarding treatment with Hydroxychloroquine
published by the FDA, announcing that Hydroxychloroquine
prolongs the QTc intervals of patients over time during treatment,
causing Torsade de Pointes (polymorphic ventricular tachycardia)
and other cardiac problems !®’l. We seek to determine whether
studies based in the hospital vs. ambulatory studies, where patients
are treated while at home, lead to differing results in the effort to
treat ~ COVID-19, and most  importantly,  whether
Hydroxychloroquine is associated with heart irregularities as
evaluated by QTc intervals measurements.

Methods

Study Subjects and Study Design

The patients provided informed consent and the study was approved
by Salus IRB protocol #20071. The CONSORT flow diagram is
shown in Figure 1. Between June 2020 to June 2021, 118 COVID-
19 patients were approached, of which 83 were recruited for a
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Double-Blind Randomized Placebo-Controlled Trial of Quintuple
Therapy, NCT04334512. The 83 included subjects were stratified
for the double-blind placebo-controlled clinical trial, arm 1 and arm
2 groups: 52 patients were randomly assigned to receive HAZDPac
treatment, and 31 patients to receive placebo. We kept the treatment
blinded to ensure validity of results and data. All subjects in the
clinical trial were treated with either HAZDPac or placebo. All
subjects and patients wore continuously recording Infobionic MoMe
Kardia EKG devices for the duration of the 10-day treatment. The
MoMe Kardia II is a 2-channel recording device that records and
displays up to 6 leads of ECG tracings - Lead I, II, II, aVL, aVR,
aVF. Advantages of using this device include the small size of this
wireless device and the computational power available through
cloud computing. For this study we used the lead that was the
cleanest/clearest to measure correctly - primarily Lead I. This study
was conducted by ProgenaBiome’s primary investigator Sabine
Hazan, MD and Dr. Alon Steinberg MD and began March 19, 2020,
in the very midst of the first wave of the pandemic.

The HAZDPac trial spearheaded studies on the usage of
hydroxychloroquine in combination with Azithromycin, vitamin C,
vitamin D, and zinc to treat COVID-19 ambulatory, rather than
hospitalized patients. Inclusion criteria included being male or
female 18 years of age and older, signed informed consent
electronically via the EDC, demonstrating that they understood the
procedures required for the study and the purpose of the study.
Subjects agreed to practice at least one highly effective method of

birth control for the duration of the study. This included condoms
with spermicide, oral birth control pills, contraceptive implants,
intra- uterine devices, or diaphragms. Subjects not of reproductive
potential were exempted (e.g., post- menopausal, surgically
sterilized). Subjects had a certain diagnosis of COVID-19 by RT-
PCR. We excluded subjects that refused to provide informed
consent, were pregnant or breastfeeding women, have had diarrhea
prior to infection or obtained a negative test for COVID-19 by RT-
PCR at screening. Subjects that had any comorbidities which, in the
opinion of the investigator, constitute health risk for the subject were
also excluded. For example, subjects with any contraindications for
treatment with hydroxychloroquine, or who were hypoglycemic, had
a known GO6PD deficiency, porphyria, anemia, neutropenia,
alcoholism, myasthenia gravis, skeletal muscle disorder,
maculopathy, changes in visual field, liver disease, psoriasis, history
of QT interval >500msec, history of Torsade de Pointes, anemia
from pyruvate kinase, G6PD deficiencies, abnormal EKG with QT
prolongation acquired or from birth, allergies to 4-Aminoquinolines,
history of jaundice or high fevers prior to developing COVID-19,
treatment with any contradictory medications and drugs that affects
the QT interval, including for Long QT syndrome type 13 (LQT13),
or treatment with any anti-epileptics. Subjects were assigned a
unique eight-digit identification number. Only personnel on the
delegation log had access to study documents. These documents
were stored in password-protected computers, and physical
documents were stored in secured research facilities per their SOPs.

[ Enrollment ] Assessed for eligibility (n=118)

Excluded (n=35)

+ Not meeting inclusion criteria (n= 35)

Randomized (n=83)

Y [ Allocation } v

Allocated to HAZDPac Treatment (n=52) Allocated to Control Group (n=31)

+ Received HAZDPac (n=52) + Received placebo and supplements (n=31)
v [ Follow-Up ] v

Lost to follow-up (n= 0) Lost to follow-up (n=0)

Discontinued intervention (n=0) Discontinued intervention (n=0)
v [ Analvsis ] v

Analysed (n=52) Analysed (n=31)

+ Excluded from analysis (n=0) + Excluded from analysis (n=0)

Figure 1. CONSORT Flow Diagram

Treatment Design

Each subject admitted into the study provided informed consent to
participate in the study and agreed for publication of the research
results. Medical information such as: prior and concomitant
medications  (including  over-the-counter —medications and
supplements), past medical history, family medical history, as well
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as demographic information was obtained from each patient and
recorded. SARS-CoV-2 infection was confirmed by a nasal or oral
swab test, and each subject was given a daily patient diary to record
extensive observations and symptoms. Subjects were randomized
into two arms, Arm 1, and Arm 2. Arm 1 was given medications
prescribed for Quintuple Therapy: Hydroxychloroquine 200 MG
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BID for 10 days, Azithromycin 500 mg on day 1, 250 mg day 2-5,
Vitamin C 3000 mg for 10 days, then 1500 mg for 20 days, Vitamin
D 3000 IU for 10 days, then 1500 IU for 20 days, and zinc 50 mg
for 10 days, then 25 mg for 20 days. Arm 2 was given placebos and
supplements (to ensure nutritional parity): Placebo for
Hydroxychloroquine BID for 10 days, Placebo for Azithromycin to
be taken 2 on Day 1, then 1 on Days 2-5, Vitamin C 3000 mg for 10
days, then 1500 mg for 20 days, Vitamin D 3000 IU for 10 days, then
1500 IU for 20 days, and zinc 50 mg for 10 days, then 25 mg for 20
days.

Patient Monitoring included EKG response, oxygen
saturation, and vital signs. All patients were given home EKG
recording devices, pulse oximeters, thermometer, urine pregnancy
tests (if applicable), and all patients had to follow self-quarantine
guidelines per CDC recommendations. Each patient was instructed
to monitor their EKG response, oxygen saturation, and vital signs
each day and record each observation in the daily diaries given to
them at the beginning of the study. Subjects were called on the first
day, third day, fifth day, seventh day, tenth day, fourteenth day to
check in on patient vitals and symptoms. Afterwards, each patient
was called or brought into the clinic (after a negative COVID test
result was obtained) and checked in once per month for the next
three months during the follow up period.

COVID-19 Sample Collection: Nasal swabs were collected
according to CDC protocol with synthetic fiber swabs with plastic
shafts that were inserted into the patients’ nostrils parallel to the
palate. Oropharyngeal swabs were collected according to CDC
protocol with synthetic fiber swabs with plastic shafts that were
inserted into the mouth and touched the area near the tonsils five
times. Samples for COVID-19 testing were collected by the Subject
using synthetic swabs with plastic shafts. Oropharyngeal swabs were
collected and immediately placed into a sterile vial with 2-3 mL of
viral transport media. These were placed into biohazard bags, boxed
up, the box sterilized, and picked up for shipment to the central
laboratory. Samples were tested by RT-PCR, and then were stored
by the Cole Laboratories central lab for potential future testing and
analysis.

Hospitalization Protocol: Should a subject’s symptoms worsen,
they would have been referred to their CP for further evaluation and
possible subject hospitalization.

QTc Analysis: The daily QTc intervals from each patient wearing
holters were recorded and inputted into a chart to investigate and
look for any significant deviation over the limit of 460 QTc,
indicating a prolonged QTc interval. Other cardiac anomalies were
searched for and charted accordingly. Normal distribution was
visually assessed before performing parametric analysis. Two-
sample t-tests were used to measure any significant differences in

Table 1: Study Participant Characteristics

QTc intervals between treatment and placebo groups. A p-value of <
0.05 was considered statistically significant.

Results

Study Participants

Table 1 shows the characteristics of the study participants. In the
Treatment arm (n=52), subjects had a mean age of 49 years (SEM,
range: 15.92, 18-82), 52% were females, 69% were of white
race/ethnicity, 17% Hispanic, 6% Asian, 4% Native American, and
4% of unknown race/ethnicity. The most common comorbidity in
this group was cardiovascular conditions (n=9, 17%), while four
patients suffered of either type 2 diabetes mellitus, COPD, chronic
kidney disease, or obesity and one was immunocompromised, for a
total of 75% without any co-morbidity, 23% with 1 co-morbidity,
and 2% with two comorbidities.

In the Placebo arm (n=31), subjects’ mean age was 49 years
old (SEM, range: 12.65, 31-74), 52% were females, 68% were of
white race/ethnicity, 3% black, 26% Hispanic, and 3% of unknown
race/ethnicity. 32% had a heart condition (n=10), 3% (n=1) had Type
II Diabetes Mellitus, 3% (n=1) had COPD, 3% (n=1) were obese,
and 3% (n=1) were immunocompromised, for a total of 52% without
any co-morbidity, 42% reporting 1 co-morbidity, and 6% reporting
2 co-morbidities (Table 1).

Qlcs Values among the Double-Blind Randomized Placebo-
Controlled Trial Participants

In Table 2, the QTc values for participants in each Arm are shown.
The mean Min QTc value, 353 ms (SD: 23) in the HAZDPac treated
group was within the normal range, though statistically significantly
higher than that of the placebo group, mean (SD): 341 ms (23),
p=0.03. The mean Max QTc value of 430 ms (SD: 33) in the treated
group was also within normal range and comparable to the one
measured in the placebo group, mean Max QTc value 421 ms (SD:
33), p=0.246.

When analyses were stratified by gender, all results were
statistically not significant. Table 2 shows that females in the
treatment arm had Min and Max QTc values that were similar to
those of women in the placebo arm, 352 ms (SD: 20) vs. 338 ms
(SD:26), p=0.086; 437 ms (SD:32) vs. 425 ms (SD:34), p=0.261,
respectively. For males, Min and Max QTc values in the treatment
arm were also similar to those in the placebo arm, 353 ms (SD: 27)
vs. 344 ms (SD:19), p=0.203; 423 ms (SD:33) vs. 418 (SD:33),
p=0.636, respectively. Figure 2 shows an example QTc interval
before and after 9 days of HAZDPac treatment from a selected study
participant.

None of the COVID-19 patients treated with HAZDPac had
severe adverse events nor died, proving that this therapy may be safe
and effective.

n=52

Arm 1: Hydroxychloroquine

Arm 2: Placebo
n=31

Age (mean, SEM, range)

48.96, 15.92, 18-82

48.94,12.65,31-74

Male (n, %) 25 (48.08%)

15 (48.39%)

Female (n, %) 27 (51.92%)

16 (51.61%)

Race (n, %) # Of Subjects (%) # Of Subjects (%)
White 36 (69.23%) 21 (67.74%)
Black 0 (0%) 1 (3.22%)

Asian 3 (5.77%) 0 (0.00%)
Hispanic 9(17.31%) 8 (25.81%)

Native American 2 (3.85%) 0 (0%)

Unknown 2 (3.85%) 1 (3.22%)
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Comorbidity # Of Subjects (%) # Of Subjects (%)
Type 2 Diabetes Mellitus 1 (1.92%) 1 (3.22%)
Heart or Cardiovascular 9 (17.31%) 10 (32.26%)
COPD 1 (1.92%) 1(3.22%)
Obesity (BMI > 25) 1 (1.89%) 1(3.22%)
Chronic Kidney Disease 1 (1.92%) 0 (0.00%)
Immunocompromised 1 (1.92%) 1 (3.22%)
# Of Comorbidities # Of Subjects (%) # Of Subjects (%)
0 39 (75%) 16 (51.61%)
1 12 (23.08%) 13 (41.94%)
2 1 (1.92%) 2 (6.45%)
Table 2. QTc Value Statistical Comparison for HCQ Patients and Arm 2
Arm 1: Hydroxychloroquine Arm 2: Placebo p-value
All N=52 N=31
Min QTc (ms) 352.692 (23.210) 341.129 (22.829) 0.030
Mean (SD)
Max QTc (ms) 430.289 (33.113) 421.452 (33.372) 0.246
Mean (SD)
Females N=27 N=16
Lower QTc (ms) 352.037 (20.156) 338.438 (26.184) 0.0858
Mean (SD)
Higher QTc (ms) 437.222 (32.086) 425 (34.737) 0.261
Mean (SD)
Males N=25 N=15
Lower QTc (ms) 353.4 (26.525) 344 (19.105) 0.203
Mean (SD)
Higher QTc (ms) 422.8 (33.200) 417.667 (32.616) 0.636
Mean (SD)
Before HAZDPac* After 9 days of
Treatment HAZDPac* Treatment
QTc: 360 ms QTc: 360 ms

*HAZDPac Treatment: Hydroxychloroquine 200MG twice daily for 10 days, Azithromycin

500mg on day 1, 250mg day 2-5, Vitamin C 3000mg for 10 days, then 1500mg for 20 days,

Vitamin D 3000IU for 10 days, then 1500IU for 20 days, and zinc 50mg for 10 days, then 25mg

for 20 days.

Figure 2: Example QTc interval derived from a study participant before and after 9 days of HAZDPac treatment
Discussion Yet, in this outpatient setting study conducted by ProgenaBiome, a

We found that hydroxychloroquine in conjunction with other drugs
used in standard-of-care for ambulatory acute COVID-19 did not
impact the QTc interval measured in an assiduous continuous
monitoring environment. Hydroxychloroquine has been a
controversial drug due to the speculation that either alone or paired
with azithromycin taken orally leads to a prolonged QTc interval and

Torsade de Pointes, particularly in an inpatient hospital setting *'3],
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private research clinic located in Ventura, California, such cardiac
findings of patients treated with Hydroxychloroquine, paired with
Azithromycin, Vitamin C, Vitamin D, and Zinc (HAZDPac) did not
reflect previous concerns. The mean maximum QTc value found in
the data we gathered from treated patients' continuously worn EKG
monitor was 437 ms (SD=32), which falls into the normal range for
both males and females, QTc normal range for males is 350-450 ms,
and for females is 360-460 ms 4],
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The present results agree with similar data reported in larger
cohort studies. For example, a multi-center study of eight secondary
and tertiary care hospitals of the Abu Dhabi Health Services
Company (SEHA), United Arab Emirates, that included 2,014
patients consecutively admitted with PCR-confirmed SARS-CoV-2
infection between March 1 2020 and June 1 2020, found that the
incidence of severe QTc prolongation with hydroxychloroquine
treatment was low and not associated with ventricular arthythmia!'*.

A large study among 965 hospitalized patients at Columbia
University Irving Medical Center investigated whether infection
with COVID-19 was associated with prolonged QT intervals on
electrocardiograms. They found that COVID-19 infection was
independently associated with significant mean QTc prolongation at
days 5 and 2 of hospitalization compared with day 0 and compared
with patients without COVID-19 '], They also found that 19 of 255
patients (7.5%) with COVID-19 receiving hydroxychloroquine with
azithromycin had QTc of at least 500 ms compared with patients
without COVID-19, although this difference was not statistically
significant (p=0.49) ' In our study, all outpatients had COVID-19
infection and the QTcs of patients receiving HAZDPac were not
statistically significant different from the QTcs of the patients in the
placebo arm. In addition, none of the HAZDPac treated patients had
severe adverse events nor died.

In a study by Lagier et al, 2022, among 2,111 hospitalized
COVID-19  patients in  France, the treatment with
Hydroxychloroquine/Azithromycin was associated with lower
mortality ', This observation was further validated in an even
larger analysis of a database of 30,423 COVID-19 patients 8],
Moreover, in an analysis of 26 trials comprising 10,012 patients and
that included two of the largest trials on Hydroxychloroquine to treat
COVID-19, RECOVERY "' and WHO SOLIDARITY ), it was
reported that the average mortality rate was 10.3% in inpatient trials
and 0.08% in outpatient trials '*'l. However, the study concludes that
overall, treatment with hydroxychloroquine was associated with
increased mortality in COVID-19 patients. More importantly, they
admitted that findings have unclear generalizability to outpatients,
which our study significantly explored. The RECOVERY trial
claims that Hydroxychloroquine was associated with a 0.4%
increased risk of death from cardiac events in hospitalized patients,
although this association was not statistically significant |, A
follow-up systematic review including 44 worldwide cohort studies,
recently published by Pradelle at al., 2024, estimated that the in-
hospital mortality of COVID-19 patients treated with
Hydroxychloroquine was 16,990 patients, however they failed to
take into account the dosage and when the treatment began, i.e.
whether late into the hospitalization phase %!,

This brings us to discuss two major points that are not well
addressed in the meta-analysis of hydroxychloroquine clinical trials
conducted worldwide 1*?!. One is the dose of hydroxychloroquine
prescribed to patients, and another is how early in the treatment
hydroxychloroquine was given, including to patients with severe
COVID-19 already hospitalized, when hydroxychloroquine may not
be as effective. In the RECOVERY trial, patients received an initial
800 mg dose of hydroxychloroquine, followed by 400 mg every 12
hours for up to 9 days or until discharge """!. In the WHO
SOLIDARITY  trial, patients received 800 mg of
hydroxychloroquine at hour 0, another 800 mg at hour 6, and then
400 mg twice daily starting at hour 12 for 10 days *°l. Both trials
included hospitalized COVID-19 patients that were given relatively
high doses of hydroxychloroquine, which may have influenced the
observed mortality outcomes associated with hydroxychloroquine.
Our study shows that early outpatient administration of HAZDPac,
which included 200 mg Hydroxychloroquine twice a day for 10
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days, was safe in treating COVID-19 with no adverse effects, no
prolonged QTc and no cardiac arrythmias or events. A recent review
article on cardiac biomarkers studies among COVID-19 patients
highlights the importance of identifying early the most serious
patients in order to optimize their outcomes. These biomarkers
should be considered in patient settings where there are doubts about
the safety of Hydroxychloroquine among patients with a history of
heart disease 1°I.

Finally, in contrast to the data that the FDA published, there
have been studies on treatment of patients with COVID-19 receiving
lower doses of what the FDA cited, paired with “other hERG-
blocking drugs such as azithromycin, or lopinavar/ritonavir should
be assessed” *I. hERG (or human-ether-a-go-go-related-genes)
potassium channel blocking drugs have been investigated to lead to
prolonged and abnormal QTc interval and Torsade de Pointes %!,

The limitations of our study include the small sample size,
with the majority being White participants, and that the analyses
were not adjusted for co-morbidities nor COVID-19 severity.
Another limitation was the limited sample size for stratified analysis
by gender for which statistical power may have been limited, which
could mean the null association found could be due to a type II error
or false negative results. However, this study included a control arm,
which many studies did not have '#'%'5I. Advantages of using the
Infobionic MoMe Kardia II device included the small size of this
wireless device and the computational power available through
cloud computing. The Infobionic MoMe Kardia II device captures
all the different data that the three existing arrhythmia diagnostic
tools use, thus no need to use different devices. Therefore,
outpatients in this study had continuous telemetry monitoring, as
done in the hospital, which gives strength to the results. Indeed, the
QTc data clearly showed that no cardiac complications were
observed with early treatment of hydroxychloroquine in an
outpatient setting. These findings should be validated in larger future
studies.

In conclusion, our Phase II Double-Blind Randomized
Placebo-Controlled Trial of Combination Therapy to Treat COVID-
19 Infections (HAZDPac) showed that there was no significant
prolongation of QTc and QTc remained normal. Thus,
Hydroxychloroquine was not associated with significant
prolongation of QTc compared to placebo and QTc remained within
normal range.

Declarations

Ethics approval and consent to participate

This study involves human participants, and the study protocol was
reviewed and approved by The Salus Institutional Review Board,
Protocol #20071 and registered at Clinicaltrials.gov, Identifier
NCT04334512. Participants gave informed consent to participate in
the study before taking part.

Consent for publication

All authors gave consent for publication. Participants gave written
informed consent for their unidentified personal or clinical details
along with any images to be published in this study.

Availability of data and material
Data are available upon reasonable request.
Funding Statement

N/A

96


http://www.ijirms.in/

International Journal of Innovative Research in Medical Science (IJIRMS)

Acknowledgements

We would like to thank Dave MacCutcheon at Infobionic Ai, for
kindly providing the portable electrocardiogram monitoring system
for this study, which allowed for EKG pre-screening and continuous
remote cardiac monitoring of the patients.

Disclosures

Dr Hazan is the CEO of Progenabiome, LLC and owns the
Microbiome Research Foundation. Dr. McCullough owns the
McCullough Foundation.

Intellectual property information

US11166971B2 patent to Dr. Sabine Hazan for Methods of treating
COVID-19 infection.

Data availability statement

All data generated or analysed during this study are included in this
published article, the datasets analysed during the current study are
available from the corresponding author on reasonable request.

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

Kai-Wang To, K., Tak-Yin Tsang, O., Chik-Yan Yip, C.,
Chan, KH., Wu, TC., Man-Chun Chan, J, et al. Consistent
detection of 2019 novel coronavirus in saliva. Clinical
Infectious Diseases. 12 February 2020. ciaal49.

WHO. Transmission of SARS-CoV-2: implications for
infection prevention precautions. 9 July 2020.
Meyerowitz EA, Richterman A, Gandhi RT, Sax PE.
Transmission of SARS-CoV-2: A Review of Viral, Host,
and Environmental Factors. Ann Intern Med. 2021
Jan;174(1):69-79.

Lei ZN, Wu ZX, Dong S, Yang DH, Zhang L, Ke Z, Zou
C, Chen ZS. Chloroquine and hydroxychloroquine in the
treatment of malaria and repurposing in treating COVID-
19. Pharmacol Ther. 2020 Dec; 216:107672.

Bansal P, Goyal A, Cusick A 4th, Lahan S, Dhaliwal HS,
Bhyan P, Bhattad PB, Aslam F, Ranka S, Dalia T, Chhabra
L, Sanghavi D, Sonani B, Davis JM 3rd.
Hydroxychloroquine: a comprehensive review and its
controversial role in coronavirus disease 2019. Ann Med.
2021 Dec;53(1):117-134.

FDA cautions against use of hydroxychloroquine or
chloroquine for COVID-19 outside of the hospital setting
or a clinical trial due to risk of heart rhythm problems
[Internet]. FDA. 2020 [cited 2024 Jul 9]. Available from:
https://www.fda.gov/drugs/drug-safety-and-
availability/fda-cautions-against-use-
hydroxychloroquine-or-chloroquine-covid-19-outside-
hospital-setting-or

Office of Surveillance and Epidemiology Review of
Hydroxychloroquine and Chloroquine [Internet]. FDA.
2020 May [cited 2024 Jul 9]. Available from:
https://www.accessdata.fda.gov/drugsatfda docs/nda/202
0/0OSE%20Review_Hydroxychloroquine-
Cholorquine%20-%2019May2020_Redacted.pdf
Nicholas J. Mercuro, PharmD. “QT Interval Prolongation
and Hydroxychloroquine and Azithromycin in
Hospitalized Patients With COVID-19.” JAMA
Cardiology, JAMA  Network, 1 Sept. 2020,

WWW.1Jirms.in

[11]

[12]

[17]

(18]

jamanetwork.com/journals/jamacardiology/article-
abstract/2765631.

Francis Bessiére, MD. “Assessment of QT Intervals in a
Case Series of Patients With COVID-19 Treated with
Hydroxychloroquine Alone or in Combination with
Azithromycin.” JAMA Cardiology, JAMA Network, 1
Sept. 2020,
jamanetwork.com/journals/jamacardiology/fullarticle/27
65633.

Ramireddy A, Chugh H, Reinier K, Ebinger J, Park E,
Thompson M, Cingolani E, Cheng S, Marban E, Albert
CM, Chugh SS. Experience with Hydroxychloroquine and
Azithromycin in the Coronavirus Disease 2019 Pandemic:
Implications for QT Interval Monitoring. J Am Heart
Assoc. 2020 Jun 16;9(12):e017144.

Chorin E, Dai M, Shulman E, et al.. The QT interval in
patients with COVID-19 treated with hydroxychloroquine
and azithromycin. Nat Med. 2020;26(6):808—809

Chorin E, Wadhwani L, Magnani S, et al. . QT interval
prolongation and torsade de pointes in patients with
COVID-19
hydroxychloroquine/azithromycin. ~ Heart
2020;17(9):1425-1433

Saleh M, Gabriels J, Chang D, et al. The effect of
chloroquine, hydroxychloroquine and azithromycin on the
corrected QT interval in patients with SARS-CoV-2
infection. Circ Arrhythm Electrophysiol. 2020;13(6):
¢00866

Rezus C, Moga VD, Ouatu A, Floria M. QT interval
variations and mortality risk: is there any relationship?.
Anatol J Cardiol. 2015;15(3):255-258.

El Kadri M, Al Falasi O, Ahmed R, Al Awadhi A, Altaha
Z, Hillis A, Panikkaveetil B, Abdalla S, Ansel Benette H,
Almubarak A, Saifuddin M, Alattar Y, Oulhaj A, AlKaabi
S. Changes in QTc interval after hydroxychloroquine
therapy in patients with COVID-19 infection: a large,
retrospective, multicentre cohort study. BMJ Open. 2022
Feb 9;12(2):e051579.

Rubin GA, Desai AD, Chai Z, Wang A, Chen Q, Wang AS,
Kemal C, Baksh H, Biviano A, Dizon JM, Yarmohammadi
H, Ehlert F, Saluja D, Rubin DA, Morrow JP, Avula UMR,
Berman JP, Kushnir A, Abrams MP, Hennessey JA, Elias
P, Poterucha TJ, Uriel N, Kubin CJ, LaSota E, Zucker J,
Sobieszczyk ME, Schwartz A, Garan H, Waase MP, Wan
EY. Cardiac Corrected QT Interval Changes Among
Patients Treated for COVID-19 Infection During the Early
Phase of the Pandemic. JAMA Netw Open. 2021 Apr
1;4(4):¢216842.

Lagier JC, Million M, Cortaredona S, Delorme L, Colson
P, Fournier PE, Brouqui P, Raoult D, Parola P; IHU Task
Force. Outcomes of 2111 COVID-19 Hospitalized
Patients Treated with Hydroxychloroquine/Azithromycin
and Other Regimens in Marseille, France, 2020: A
Monocentric Retrospective Analysis. Ther Clin Risk
Manag. 2022 May 31; 18:603-617.

Brouqui P, Million M, Parola P, Mccullough PA, Raoult D.
Outcomes after early treatment with hydroxychloroquine
and azithromycin: An analysis of a database of 30,423
COVID-19 patients. New Microbes New Infect. 2023 Oct
30;55:101188.

RECOVERY Collaborative Group; Horby P, Matham M,
Linsell L, Bell JL, Staplin N, Emberson JR, Wiselka M,
Ustianowski A, Elmahi E, Prudon B, Whitehouse T, Felton

treated with
Rhythm.

97


http://www.ijirms.in/

International Journal of Innovative Research in Medical Science (IJIRMS)

T, Williams J, Faccenda J, Underwood J, Baillie JK,
Chappell LC, Faust SN, Jaki T, Jeffery K, Lim WS,
Montgomery A, Rowan K, Tarning J, Watson JA, White
NJ, Juszczak E, Haynes R, Landray MIJ. Effect of
Hydroxychloroquine in Hospitalized Patients with Covid-
19. N Engl J Med. 2020 Nov 19;383(21):2030-2040.

[20] WHO Solidarity Trial Consortium, Pan, H., Peto, R.,
Henao-Restrepo, A. M., Preziosi, M. P., Sathiyamoorthy,
V., Abdool Karim, Q., Alejandria, M. M., Hernadndez
Garcia, C., Kieny, M. P, Malekzadeh, R., Murthy, S.,
Reddy, K. S., Roses Periago, M., Abi Hanna, P., Ader, F.,
Al-Bader, A. M., Alhasawi, A., Allum, E., Alotaibi, A., ...
Swaminathan, S. (2021). Repurposed Antiviral Drugs for
Covid-19 - Interim WHO Solidarity Trial Results. The
New England journal of medicine, 384(6), 497-511.

[21] Axfors C, Schmitt AM, Janiaud P, Van't Hooft J, Abd-
Elsalam S, Abdo EF, Abella BS, Akram J, Amaravadi RK,
Angus DC, Arabi YM, Azhar S, Baden LR, Baker AW,
Belkhir L, Benfield T, Berrevoets MAH, Chen CP, Chen
TC, Cheng SH, Cheng CY, Chung WS, Cohen YZ, Cowan
LN, Dalgard O, de Almeida E Val FF, de Lacerda MVG,
de Melo GC, Derde L, Dubee V, Elfakir A, Gordon AC,
Hernandez-Cardenas CM, Hills T, Hoepelman AIM,
Huang YW, Igau B, Jin R, Jurado-Camacho F, Khan KS,
Kremsner PG, Kreuels B, Kuo CY, Le T, Lin YC, Lin WP,
Lin TH, Lyngbakken MN, McArthur C, McVerry BJ,
Meza-Meneses P, Monteiro WM, Morpeth SC, Mourad A,
Mulligan MJ, Murthy S, Naggie S, Narayanasamy S,
Nichol A, Novack LA, O'Brien SM, Okeke NL, Perez L,
Perez-Padilla R, Perrin L, Remigio-Luna A, Rivera-
Martinez NE, Rockhold FW, Rodriguez-Llamazares S,
Rolfe R, Rosa R, Resjo H, Sampaio VS, Seto TB, Shahzad
M, Soliman S, Stout JE, Thirion-Romero I, Troxel AB,
Tseng TY, Turner NA, Ulrich RJ, Walsh SR, Webb SA,
Weehuizen JM, Velinova M, Wong HL, Wrenn R,
Zampieri FG, Zhong W, Moher D, Goodman SN,
Ioannidis JPA, Hemkens LG. Mortality outcomes with
hydroxychloroquine and chloroquine in COVID-19 from
an international collaborative  meta-analysis of
randomized trials. Nat Commun. 2021 Apr 15;12(1):2349.

WWW.1Jirms.in

doi: 10.1038/s41467-021-22446-z. Erratum in: Nat
Commun. 2021 May 14;12(1):3001.

[22] Pradelle A, Mainbourg S, Provencher S, Massy E, Grenet
G, Lega JC. Deaths induced by compassionate use of
hydroxychloroquine during the first COVID-19 wave: an
estimate. Biomed Pharmacother. 2024 Feb;171:116055.

[23] Cersosimo A, Cimino G, Amore L, Calvi E, Pascariello G,
Inciardi RM, Lombardi CM, Vizzardi E, Metra M. Cardiac
biomarkers and mortality in COVID-19 infection: A
review. Monaldi Arch Chest Dis. 2022 Jun 23;93(1).

[24] Mazzanti, Andrea, et al. “Association  of
Hydroxychloroquine with QTc Interval in Patients With
COVID-19.” Circulation, 5 June 2020,
www.ahajournals.org/doi/full/10.1161/CIRCULATIONA
HA.120.048476.

[25] Cubeddu LX. Drug-induced Inhibition and Trafficking
Disruption of ion Channels: Pathogenesis of QT
Abnormalities and Drug-induced Fatal Arrhythmias. Curr
Cardiol Rev. 2016;12(2):141-154.

@ @ Open Access This article is licensed under a
[T Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made. The images or other third-party material in this article are
included in the article’s Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons license and your intended use is
not permitted by statutory regulation or exceeds the permitted use,
you will need to obtain permission directly from the copyright
holderr To view a copy of this license, visit
https://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2025

98


http://www.ijirms.in/
https://creativecommons.org/licenses/by/4.0/

