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Abstract

Due to COVID-19 global pandemic, treatment with HCQ, although controversial, has been widely prescribed. The aim of our

study was to identify drug-drug interactions (DDI) between HCQ and long-term treatments of COVID-19 patients, focusing

on drugs which can cause or promote QT prolongation. From March 13 to April 14 2020, 61 patients were treated with HCQ

in our hospital. More than a half of patients (62%) had at least one DDI between HCQ and their long-term treatments. A

large number of drug classes were involved, included contraindicated drugs The mean of co-medication contraindicated or not

recommended with HCQ per patient was 1.9 CI95% [1.48 to 2.27]. All contraindicated drugs were discontinued at the beginning

of HCQ treatment due to multidisciplinary meetings involving physicians and clinical pharmacists. To our knowledge this is

the first study about DDI between HCQ and long-term treatments of COVID-19 patients.

INTRODUCTION

Hydroxychloroquine (HCQ) is a hemi-synthetic drug used for its immunomodulatory activity in a wide range
of pathologies, in particular autoimmune and inflammatory diseases since years. The mechanism of action
remains unclear but it seems probably multifactorial including immunomodulatory and anti-inflammatory
effects. Knowing its effect on the immune system and its safety profile, researchers wondered about its use
in other areas, such as viral infections1.

Since the beginning of coronavirus disease 2019 (COVID-19) outbreak, several studies report in vitro activity
of HCQ on Sars-Cov-22,3, but its clinical efficacy remains controversial at this time, because of the lack of
strong in vivodata from randomized studies4. However, with the rapid spread of COVID-19 and on the
basis of current knowledge, many prescribers have already introduced HCQ-based therapies which became
a standard of care in many guidelines5.

Safety profile and side effects are well known for patients with autoimmune or inflammatory diseases. As
part of COVID-19 pandemic, Yaoet al . report that using HCQ is safe2. Indeed, HCQ treatment is generally
well tolerated and side effects are usually dose and duration related6.

However, adverse effects can occur for short-term treatments and one of the most described side effect could
be the risk of cardiovascular disorders, such as QT prolongation7.

In the context of COVID-19 pandemic and off-label HCQ treatment, 80 cases of heart disorders associated
with HCQ prescription (alone or in combination) were reported on April 24th by the French National Agency
for Medicines and Health Products Safety8.
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Treatment by drugs known to prolong the QT interval increases the risk of developing arrhythmia during
HCQ-treatment. Indeed, the combination of several drugs prolonging the QT interval enhances this risk9.

In the largest cohort to date, investigators stated that they discontinued any drug potentially prolonging the
QT during HCQ treatment but the number and frequency of treatment at risk of increasing the QT are not
specified10.

Thus, the aim of our study is to identify drug-drug interactions (DDIs) between HCQ and long-term treat-
ments of COVID-19 patients focusing on drugs that can cause or promote QT prolongation and way to
manage them.

PATIENTS AND METHODS

This work is an observational study on all patients treated with HCQ for COVID-19 infection in medicine
care services of the Bordeaux university hospital. Prescriptions and baseline characteristics were analyzed
during four weeks.

The analysis of DDIs was focused on cardiovascular side effects, especially QT prolongation or Torsades de
Pointe (TdP). For each drug, we assessed the risk of prolonging the QT interval and causing arrhythmia
by using two publicly available reference sites: CredibleMeds.org and french-drugs database Thériaque®11.
Thus, these drugs were divided into four broad categories: drugs contraindicated with HCQ (drugs associated
with a known risk of QT prolongation or TdP), drugs not recommended with HCQ (drugs associated with
a possible risk of QT prolongation), drugs that do not prolong the QT interval per se but can create clinical
or biological conditions that facilitate or induce QT-prolongation (bradycardia or hypokalemia) and drugs
without impact on QT-prolongation. We also analyzed how these DDIs were managed.

RESULTS

Patients’ characteristics

From March 13 to April 14 2020, 61 patients were treated with HCQ. Their characteristics are summarized
in Table 1. The median age was 72 and 44% were women. The median number of long term treatment
perpatient was 4.

Drugs and QT prolongation:

Among the admission treatments, a total of 125 different drugs were found, involved in a total of 304
prescription lines. Drugs were splitted into the four broad categories as follows: five drugs (13 prescriptions)
were contraindicated with HCQ, 22 drugs (47 prescriptions) were not recommended with HCQ, 7 drugs (24
prescriptions) were at risk of promoting QT prolongation by inducing bradycardia or hypokalemia and 91
drugs (220 prescriptions) had no impact on QT prolongation. Drug classes are reported in Table 2.

DDIs between long-term treatments and HCQ

A total of 38 patients (62%) had a potential increased risk of QT prolongation due to DDIs between their
long-term treatments and HCQ.

Among them, 32 patients had at least one co-medication contraindicated or not recommended with HCQ.
The mean of co-medication contraindicated or not recommended with HCQ per patient was 1.9 CI95% [1.48
to 2.27] and 10 patients had 3 or more of these co-medications.

More precisely, 13/32 patients had a contraindicated drug with HCQ. Drugs involved were amiodarone 5/13,
escitalopram 5/13, fluconazole 1/13, hydroxyzine 1/13, and levofloxacine 1/13. Moreover, a drug that could
create a clinical or biological situation facilitating or inducing QT prolongation (hypokalemia or bradycardia)
was also a part of the long term-treatments of 14/32 patients.

The other 6/38 patients only had a co-medication that could induce a clinical situation at risk of QT
prolongation.
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Managing DDIs

All HCQ prescriptions were analyzed by clinical pharmacists. Then multidisciplinary meetings were carried
out with physicians in order to evaluate and manage DDIs.

Among the 60 contraindicated and not recommended drugs with HCQ, 32 (53%) were stopped or modified:
25 before starting HCQ treatment and 7 during HCQ treatment. All the contraindicated drugs (n=13) were
discontinued: 9 before initiation of HCQ, 3 on the first day of treatment and 1 two days after HCQ initiation.

The other 28 not recommended drugs (47%) were not discontinued during HCQ treatment. Main drugs were
PPI (10/28), loop diuretic (5/28) and inhaled-bronchodilator (4/28).

DISCUSSION

Due to SARS-CoV2 global pandemic, treatment with HCQ, although controversial, has been widely prescri-
bed. These prescriptions have been made in an emergency context and lack of open clinical trials at the very
beginning of the outbreak. Although the side effects profile of HCQ is well known for decades, the population
receiving this medication is different from the one usually treated for auto-immune diseases6, so the DDIs
encountered could be unusual. We, hereby, analyze the potential DDIs found in this population with a focus
on cardiac side effects.

In this study, a large number of patients had risk factors of QT prolongation (age over 65, sex or comor-
bidities as renal or heart failure)9. These patients’ characteristics may explain the number of long-term
treatments, increasing risk of QT prolongation due to DDIs, especially with HCQ. More than a half of pa-
tients had at least one DDIs between their long-term treatments and HCQ. A large number of drug classes
were involved, included contraindicated drugs which were discontinued at the beginning of HCQ treatment.
However, as some of these drugs have a long elimination half-life (30 hours for escitalopram, up to 100 days
for amiodarone11), a residual risk could persist, even after the drug in question is stopped.

For each not recommended drug, benefit-risk ratio was assessed by physicians and clinical pharmacists.
Among the involved drugs, there were also some widespread medications, like PPIs or inhaled-bronchodilators.
These drugs were often continued during HCQ treatment, which could be explained by lack of information
about their potential impact on the QT interval. Nevertheless these DDIs have to be taken into account
during treatment with HCQ especially as COVID-19 can manifest by acute myocardial injury, which could
lead to cardiac arrhythmias12.

This study shows that a huge number of drugs could interact with HCQ. Consequently, it is of great interest
to upstream study the QT prolongation risks due to co-medication in COVID-19 patients treated with this
drug. Physicians must be aware of QT prolongation risk when HCQ is associated with other drugs increasing
the QT interval per se in the treatment of COVID-19, such as azithromycin or protease inhibitors.

In addition to this well described cardiac toxicity, it is also important to consider DDIs which may lead
to other side effects such as hypoglycemia or increasing risk of convulsion13. Moreover HCQ is substrate of
CYP 450 and is an inhibitor of CYP 2D6 so pharmacokinetics DDIs should be taken into account.

In this context of pandemic, clinical pharmacists should analyze all the prescriptions of COVID-19 patients
in order to detect DDIs and discuss with physicians the opportunity of stopping a medication, adapting a
posology or in some cases, pursuing the involved drug.

To our knowledge this is the first study about DDIs between HCQ and long-term treatments of COVID-19
patients.

Other studies, including clinical and pharmacokinetic parameters, need to be carried out subsequently to
measure impact of DDIs among COVID-19 patients.
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