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An algorithm for managing QT prolongation in
coronavirus disease 2019 (COVID-19) patients treated
with either chloroquine or hydroxychloroquine in
conjunction with azithromycin: Possible beneﬁts of
intravenous lidocaine
Raman L. Mitra, MD, PhD, FACC, FHRS, Steven A. Greenstein, MD,
Laurence M. Epstein, MD, FACC
From the Northshore University Hospital, Northwell Health, Manhasset, New York.

Introduction
The rapid spread of the coronavirus disease 2019 (COVID-19)
pandemic owing to a newly identiﬁed coronavirus, SARSCoV-2, originating in Wuhan, China, has resulted in signiﬁcant morbidity and mortality around the world. Early reports
have shown improved clinical outcome and viral clearance
with the use of chloroquine and hydroxychloroquine.1,2
The results of a recent open-label nonrandomized clinical
trial by Gautret and colleagues3 suggest that the addition of
azithromycin to hydroxychloroquine signiﬁcantly reduced
polymerase chain reaction detection of SARS-CoV-2 in nasopharyngeal samples by 6 days in 6 patients compared to 14 patients treated with hydroxychloroquine alone.3 Patients with
baseline prolonged QT intervals were excluded from this
study, since both drugs are known to prolong the QT interval,
which may increase the risk of torsades de pointes (TdP).
Despite the drugs’ QTc-prolonging effects, several reports
suggest the risk of TdP is very low when either of these
agents is used alone or in combination.4,5 Nonetheless, these
risks may be higher in critically ill, hospitalized COVID-19
patients with metabolic derangements, with organ failure,
and on other medications, increasing the risk of drug-drug interactions. If this combination, however, proves to be lifesaving for COVID-19 patients, “managing” the QT interval
to allow patients to receive combination therapy will be
critical.
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KEY TEACHING POINTS
 The combination of azithromycin and chloroquine/
hydroxychloroquine has been shown in a small
number of COVID-19 patients to have effective
virucidal potency.
 Concerns of QT prolongation and increased risks of
torsades de pointes (TdP) with this combination
have been raised, since each agent can individually
prolong the QT interval, and patients with QT
prolongation were excluded from receiving this
therapy.
 Combination therapy with azithromycin and
chloroquine has previously been found to be safe in
the treatment of resistant malaria, without reports
of syncope or TdP.
 The addition of lidocaine or mexiletine may allow
this type of combination therapy even in patients
who have a prolonged QT interval.
 We developed and provided a ﬂow chart to manage
the risk of QT prolongation and TdP while treating
these patients in the hospital with combination
therapy.
We describe an algorithm that may help manage this combination therapy to mitigate the risk of TdP and describe the
possible use of intravenous lidocaine to permit combination
therapy that might not otherwise be possible.

Case report
A 66-year-old woman with a past medical history of rheumatoid arthritis, pulmonary ﬁbrosis, and asthma, on chronic
methotrexate and oral and inhaled steroids, presented on
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March 16, 2020 with fever and cough after a 2-week course of
sinus and upper respiratory tract symptoms initially treated
with doxycycline, followed by levoﬂoxacin as an outpatient.
Owing to lack of improvement, she presented to the emergency room and was found to be hypoxic. Computed tomography showed widespread ground-glass opacities as well as
honeycombing of the right lung (Figure 1). COVID-19 was
suspected and testing was eventually positive. Within 48
hours she developed profound respiratory failure and required
intubation. She also required adrenergic support with norepinephrine. She was started on intravenous azithromycin on
March 18. The decision was made to start hydroxychloroquine on March 21; however, it was stopped after 1 dose
owing to a QTc of 620 ms with a notched broad T wave
(Figure 2A). No ventricular ectopy was present. Serum potassium and magnesium were 4.4 mM and 2.9 mg/dL, respectively. Electrophysiology consultation recommended 100
mg intravenous lidocaine followed by a repeat 12-lead electrocardiogram. This revealed a shortening of the QTc to 550 ms
(Figure 2B). It was recommended to restart hydroxychloroquine and begin a lidocaine infusion. The patient was able
to complete the course of hydroxychloroquine without an
arrhythmic event. Despite receiving a full course of hydroxychloroquine, she remained ventilator dependent and died
owing to progressive metabolic acidosis and multiorgan system failure on March 25. By the time hydroxychloroquine
was ﬁrst initiated, she had already been intubated for 72 hours
and was in severe respiratory failure. Owing to several similar
consults in COVID-19 patients with borderline or increased
QTc intervals, we developed a ﬂow chart that addresses QT
interval management in order to help clinicians taking care
of COVID-19 patients who require chloroquine or hydroxychloroquine with or without azithromycin (Figure 3).

Discussion
Owing to the current COVID-19 pandemic, there is great interest in using chloroquine or hydroxychloroquine in combination with azithromycin to improve the virucidal efﬁcacy
against SARS-CoV-2. This is tempered with concerns of
increased risks of QT prolongation and development of
TdP, which may be life threatening.
Though it is generally recommended to avoid any pharmacological agent that prolongs the QTc .500 ms in the outpatient setting, the beneﬁt-risk ratio in a monitored intensive
care unit setting may allow for short-term administration of
lifesaving medications that exceed this limit.
Although at ﬁrst glance the combination of chloroquine
with azithromycin may seem risky, pharmacokinetic studies
have also demonstrated no signiﬁcant interaction between the
2 agents,6 and this combination has been used in previous
outpatient studies to treat resistant malaria, with no reports
of syncope or sudden death.4,5 Similar data are not available
for the use of hydroxychloroquine and azithromycin in combination.
An observational nonrandomized clinical study in 2012
that compared the risks of cardiovascular death in patients
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Figure 1 Chest computed tomography of patient on March 16, 2020,
showing extensive right lung inﬁltrates.

treated with the antibacterial drugs azithromycin, amoxicillin, ciproﬂoxacin, and levoﬂoxacin vs no antibacterial
drug reported an increase in cardiovascular deaths, and the
risk of death from any cause, in persons treated with a 5day course of azithromycin compared to persons treated
with amoxicillin, ciproﬂoxacin, or no drug.7
This study led the U.S. Food and Drug Administration to
issue a public warning in 2013 that azithromycin can cause
abnormal changes in the electrical activity of the heart that
may lead to a potentially fatal irregular heart rhythm.8 Those
at higher risk included individuals with known risk factors
such as existing QT-interval prolongation, low blood levels
of potassium or magnesium, a slower-than-normal heart
rate, heart failure or ischemia, and the use of antiarrhythmic
drugs. The deaths reported in this study, however, occurred
during the 5 days of therapy, after which the cardiovascular
death rate was no different from the other groups.9 This
risk would clearly be less for an inpatient cohort on telemetry
and not as relevant for COVID-19 patients being treated in
the hospital.
The low risks of azithromycin are also supported by realworld data, which reveal a very low incidence of sudden
death or syncope.10,11 The risks were associated with patients
above the age of 60 years, concomitant use of other QTprolonging drugs, cardiovascular disease, and female sex.12
Most drugs that lead to acquired long QT syndrome
(LQTS) and TdP do so by blocking the hERG potassium
channel.13 Drugs such as lidocaine and mexiletine, which
can block the INa-L channel, and thereby the late sodium current, have been shown to slightly shorten the QT interval and
suppress TdP in acquired LQTS.14 Mexiletine has been successfully used to control TdP in patients with acquired LQTS
who continued to have TdP despite withdrawal of
QT-prolonging medications, electrolyte correction, and magnesium infusions.15 Treatment with mexiletine slightly shortened the QT interval, by approximately 15%
We felt that this property would make lidocaine an ideal
adjunctive agent in the intensive care unit to allow
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Figure 2 A: Electrocardiogram (ECG) showing prolonged QTc of 620 ms using Bazett’s formula after 1 dose of hydroxychloroquine in a patient on azithromycin. B: ECG 30 minutes after administration of 100 mg intravenous (IV) lidocaine with reduction of QTc to 550 ms.

COVID-19 patients to receive short-term dual therapy with
azithromycin and chloroquine/hydroxychloroquine for acquired LQTS. Known therapies to mitigate TdP, such as
maintaining potassium and magnesium levels and heart rates
.70 beats per minute, are incorporated into our ﬂow chart.
Another option may be to use mexiletine in patients able to
take oral medications. Unfortunately, this patient died despite
receiving therapy. Hydroxychloroquine was started late into
her course (4 days after presentation and 3 days after intubation); therefore, it is uncertain whether she would have survived had hydroxychloroquine been started earlier. Her

previous history of rheumatoid arthritis, pulmonary ﬁbrosis,
and asthma placed her at a higher risk for mortality as well.

Conclusion
In conclusion, although the theoretical risk of acquired LQTS
and TdP is present with chloroquine, hydroxychloroquine, or
azithromycin used alone or in combination, previous reports
of combined treatment in malaria patients suggest that the
risk is very low. In COVID-19 patients who are hospitalized,
however, there may be an increased risk of QT prolongation
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QTc Flow chart to minimize TdP in COVID-19 inpatients on Chloroquine/Azithromycin*

Covid-19 clinical
conditions warrant
treatment with:
• Chloroquine
phosphate OR
• Hydroxychloroquine w/
azithromycin

Yes

Mg > 2.0
K > 4.0

ECG
QTc < 450ms?

Initiate or continue and
check daily
ECG & Mg/K

Yes

No

No

History of
LQTS/TdP or
on other meds
that prolong
QTc

Replete & consider IV Mg
infusion at:
0.5-1 mg/hr and recheck

Yes
No

Yes

No

Stop and consider benefit-risk ratio.
Stop other QT prolonging drugs and
restart decision tree

Give lidocaine 75-100 mg IV and recheck ECG for QTc.
If QTc < 550ms and no ventricular dysrhythmia, resume
chloroquine/azithromycin with lidocaine at 0.5-2mg/min, but
consider alternative therapy if TdP occurs.
Lidocaine toxicity may occur depending on hepatic function.
Consider withdrawal of either chloroquine or azithromycin
and reassess. Consider continuous Magnesium infusion.

*This is to serve as a general guideline and may not be appropriate for all patients.
Whether to apply this flow chart to an individual patient is per the judgment of the
treating physician

Yes

Heart
rate > 80
bpm?

Consider IV Epi, NE,
Dob, isoproterenol, or
temporary pacing to
achieve HR >80

No

ECG
QTc < 500ms?

No
Place
R-2
pads

QTc < 550
and no
ventricular
ectopy?

Yes

Figure 3 Flow chart to manage effects on QTc with chloroquine, hydroxychloroquine with azithromycin. bpm 5 beats per minute; Dob 5 dobutamine; ECG 5
electrocardiogram; Epi 5 epinephrine; IV 5 intravenous; K 5 serum potassium; LQTS 5 long QT syndrome; Mg 5 serum magnesium; NE 5 norepinephrine;
TdP 5 torsades de pointes.

and TdP owing to previous or concurrent medications, age,
sex, or metabolic derangements (pH, hypoxia, electrolyte abnormalities, and multiorgan system failure), as well as previous cardiovascular disease. Recent reports suggest that direct
viral- or autoimmune-induced myocardial injury may also
occur in COVID-19 patients.16-18
Certainly, the use of combination therapy with azithromycin and chloroquine or hydroxychloroquine in patients with
congenital or acquired LQTS must be carefully weighed
against the risks. The use of late sodium channel–blocking
drugs like lidocaine or mexiletine and careful attention to
serum electrolytes, heart rate, and monitoring of QTc intervals may allow administration of a full course of these drugs,
even in patients with a prolonged QT interval. Further data
will be required to determine if this approach can be safely
applied to the majority of COVID-19 patients in need of
such therapy.
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