American
Journal
of

Case
Reports

Received: 2020.06.21
Accepted: 2020.09.04
Available online: 2020.10.01
Published: 2020.11.12

Authors’ Contribution: ABCDEF
Study Design A ABCDEF

Data Collection B
Statistical Analysis C
Data Interpretation D

Manuscript Preparation E
Literature Search F
Funds Collection G

Corresponding Author:
Conflict of interest:

e-ISSN 1941-5923
© Am ) Case Rep, 2020; 21: €926951
DOI: 10.12659/AJCR.926951

Possible Azithromycin-Induced Life-Threatening
Arrhythmia Requiring Extracorporeal Membrane
Oxygenation Support: A Case Report

Abdulrazaq S. Al-Jazairi Pharmaceutical Care Division, King Faisal Specialist Hospital and Research Centre
Haifa S. Alotaibi (KFSH&RC), Riyadh, Saudi Arabia

Abdulrazaq S. Al-Jazairi, e-mail: ajazairi@kfshrc.edu.sa
None declared

Patient:

Final Diagnosis:
Symptoms:
Medication:
Clinical Procedure:
Specialty:

Objective:
Background:

Case Report:

Conclusions:

MeSH Keywords:

Full-text PDF:

Female, 37-year-old

Ventricular arrhythmia

Arrhythmia

Azithromycin

ECMO insertion

Cardiac surgery ¢ Cardiology e Critical Care Medicine

Rare disease

Azithromycin is a commonly prescribed antibiotic due to several advantages, including the broad range of in-
dications, spectrum of activity, favorable drug interaction profile, and convenience of dosing. Although azithro-
mycin carries a black-box warning for QTc prolongation and ventricular arrhythmias, these are considered rare
adverse effects.

We present the case of a 37-year-old woman who received azithromycin (500 mg) for follicular tonsillitis and
was admitted for worsening of symptoms. On the same day of admission to a secondary hospital, she became
unresponsive and had cardiac arrest, for which cardiopulmonary resuscitation (CPR) was performed for 26 min.
As per the input from the secondary hospital, she had multiple ventricular tachycardia (VT) and ventricular fi-
brillation, and needed to be transferred to a tertiary care hospital for further management. Veno-arterial ex-
tracorporeal membrane oxygenation (ECMO) support was inserted to support her hemodynamics, and serial
ECGs showed significant QT interval prolongation up to 600 msec. The QT prolongation resolved over 10 days
and she was successfully weaned-off ECMO.

Although azithromycin has a relatively safe profile, it is also associated with life-threatening cardiac arrhyth-
mias that may require surgical intervention to stabilize the patient hemodynamically.

Arrhythmias, Cardiac ¢ Azithromycin ¢ Ventricular Fibrillation
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Background

Azithromycin is a macrolide antibiotic that works by inhibiting
RNA-dependent protein synthesis by binding to the 50S ribo-
somal subunit, resulting in blockage of transpeptidation. It is
commonly prescribed due to a number of advantages, including
broad range of indications, spectrum of activity, favorable drug
interaction profile, and convenience of dosing. However, azithro-
mycin carries a black-box warning for rare QTc prolongation
and ventricular arrhythmias, including torsades de pointes [1].
The warning was mainly based on a retrospective cohort study
that demonstrated a 5-day course of azithromycin was asso-
ciated with an increased risk of cardiovascular death (hazard
ratio=2.88; 95% confidence interval [Cl], 1.79 to 4.63) P<0.001.
In addition, it was associated with increased risk of death from
any cause (HR=1.85; 95% Cl, 1.25 to 2.75) P=0.002 [2].

The mechanism by which macrolides prolong the QT interval
is through a blockade of the rapid component, |, of the de-
layed rectifier potassium current IK, which is encoded by the
human ether-a-go-go-related gene 1 (hERG1). The |, is impor-
tant in regulation of the outward flow of potassium ions and
stimulating ventricular repolarization. Inhibition of hERG can
lead to intracellular accumulation of potassium and ventricu-
lar repolarization and results in QT prolongation and TdP [3].
Moreover, azithromycin has unique pharmacological proper-
ties, with rapid and high serum and tissues concentrations
and an average half-life between 2 and 4 days. In addition, a
single 500 mg dose of azithromycin has been demonstrated
to have excellent tissue concentration on day 4 [4]. The high
and prolonged tissue concentrations may be attributed to the
drug efficacy. However, as it remains in the system for sever-
al days, this might explain the persistent QT prolongation in
some reported cases [4]. Published evidence varies with re-
spect to the time to onset of azithromycin-induced QT prolon-
gation and time to offset (Table 1) [5-10]. The prolongation
of QT can begin as soon as a few hours, while it takes sever-
al days to resolve.
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In this case report, we present possible azithromycin-induced
cardiac arrhythmias that mandated extracorporeal membrane
oxygenation (ECMO) insertion.

Case Report

We present the case of 37-year-old woman with a history sig-
nificant for previous syncopal attacks in 2013, 2014, and 2016.
She was seen in various private hospitals and was diagnosed
with sinus tachycardia, with no other significant electrocardio-
gram (ECG) abnormalities. She was offered beta blocker for
symptomatic relief as needed.

The patient presented to a secondary hospital’s Emergency
Department multiple times complaining of sore throat, cough,
nausea and vomiting. She was initially diagnosed with viral
pharyngitis. The patient did not feel well and came back to
the hospital the next day and was given azithromycin, with no
clear documentation of the duration. However, according to
the patient, she received 2 capsules of 250 mg (500 mg orally)
for 1 day. The symptoms did not improve and she was admit-
ted for follicular tonsillitis. On the same day of admission, she
became unresponsive and had cardiac arrest, for which car-
diopulmonary resuscitation (CPR) was carried for 26 min with
intubation. The ECG rhythm was showing ventricular fibrilla-
tion and asystole during CPR cycles. She received 2 shocks and
was started on intravenous amiodarone. On the next day, she
was extubated and her vital signs were stable. One day lat-
er, she again developed ventricular fibrillation and was elec-
trically cardioverted. In the ICU, she received clindamycin, cef-
triaxone, and amiodarone infusion. She had 3 to 4 episodes of
non-sustained ventricular tachycardia and sustained VT, man-
aged with electrical shock.

The echocardiogram showed a dilated left ventricle with se-
vere LV dysfunction with ejection fraction (EF) of less than
20%, severe mitral regurgitation, and moderate tricuspid

Table 1. Reported onset and offset of QT prolongation induced by azithromycin.

Administration
route

Time to QT prolongation

Time to offset
onset

Samarendra et al. 2001 [5]

Winton and Twilla, 2013 [10] Not reported

3 days Day 4 after discontinuation
7 days Same day of discontinuing
4 hours One day
Patient died on day 3 before QT interval
Unknown .
normalizes
2 days Not reported
2 e Not reported but patient improved and left

ICU after 12 days
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Figure 2. QTc interval values since admission to the tertiary care
hospital (small size 11 compared to Figurel legend 12).

regurgitation. She had another unstable ventricular tachycar-
dia and underwent cardiac catheterization, which showed no
significant coronary artery disease, and intra-aortic balloon
pump was inserted. After a few minutes, she had cardiac ar-
rest and required 4 shocks and was electively intubated. She
was transferred to our tertiary care hospital for further man-
agement and possible left ventricular assist device (LVAD) in-
sertion or heart transplantation.

During transfer, she again had repeated episodes of ventricu-
lar fibrillation and torsades de pointes (TdP). She was shocked
in the ambulance and reverted back to sinus rhythm. Her ini-
tial echocardiogram upon presentation showed reduced left
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Figure 1. A 12-lead ECG showing the QT interval prolongation up to 600 msec on the second day of hospital admission.

ventricular systolic function with ejection fraction around 10%,
so the decision was to insert ECMO as a bridge to recovery. A ve-
no-arterial ECMO was inserted in the Cardiac Surgery Intensive
Care Unit (CS-ICU) at bedside, and good flow was achieved.
The serial ECGs from the referral hospital showed significant
QT interval prolongation up to 600 msec at different times,
as shown in Figure 1. She continued to have a prolonged QT
interval up to day 5 of admission (Figure 2). The cardiac elec-
trophysiology team was consulted and they diagnosed her as
having possible prolong QT syndrome, most likely type 3. The
ICU team deferential diagnosis was acute viral myocarditis.
Tests for genetic disorders were negative.

During her stay in the CS-ICU, she required several antihyper-
tensive medications and vasodilators to control blood pressure.
Her medications are illustrated in Table 2. She was gradual-
ly improving, until extubation on the third day of admission
to the CS-ICU. Later, after 12 days on ECMO, the left ventric-
ular systolic function significantly improved, with EF of 50%
to 55%. As a result, she was weaned off ECMO. After removal
of ECMO, she recovered very well and was transferred to the
general patient floor, where she was maintained on captopril
25 mg orally 3 times daily, metoprolol tartrate 50 mg orally
twice daily, and amiodarone 200 mg orally daily. On day 17,
she underwent subcutaneous implantable cardioverter defi-
brillator (ICD) insertion (model name: EMBLEM MRI S-ICD).

She was discharged on day 18 on the following medications:
captopril 25 mg orally 3 times daily, metoprolol tartrate 50 mg
orally twice daily, and amiodarone 200 mg orally daily.
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Table 2. Medications received by the patient during CS-ICU stay*.

Medications Duration

Antiarrhythmic medications

Nitroglycerin 200-150 mcg/min. intravenous continuous infusion Day 1-Day 6
 Wydralazine 10-20 mg intravenous g 6h** | Day1-Day13s
 Nitroprusside 03-2 mcg/kg/min. intravenous continuous infusion | Day2-Day4
Amlodipine 10 mgorally daty Day2-Day13
 Metoprolol tartrate 125-50 mg orally twice dalty | Day3-Day17
 Captopril 25 mgorally 3 times daily Days-Day14
CAntibiotis
 Vancomycin 1 g intravenous q 12h (adjusted according to patient's renal function) | Day2-Days
 Ceftazidime 1 g intravenous q12h (adjusted according to patient's renal function) | Day2-Days

* CS-ICU=cardiac surgery intensive care unit, ** ECMO=extracorporeal membrane oxygenation support, *** hr=hour.

Table 3. Adverse drug reaction probability scale [11].

Question Yes No Do not know  Score
1. Are there previous conclusive reports on this reaction? +1 0 0 +1
2. Did the adverse event appear after the suspected drug was administered? +2 =il 0 +2
3. Did the adverse event improve when the drug was discontinued or a specific 1 0 0 +1
antagonist was administered?
4. Did the adverse event reappear when the drug was readministered? +2 -1 0 0
5. Are there alternative causes that could on their own have caused the . + 0 .
reaction?
6. Did the reaction reappear when a placebo was given? il +1 0 0
7. Was the drug detected in blood or other fluids in concentrations known to
. +1 0 0 0
be toxic?
8. Was the reaction more severe when the dose was increased or less severe
+1 0 0 0
when the dose was decreased?
9. Did the patient have a similar reaction to the same or similar drugs in any +1 0 0 0
previous exposure?
10. Was the adverse event confirmed by any objective evidence? +1 0 0 +1

Total score: 4
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Discussion

The cause of this storming and recurrent ventricular fibrillation
and cardiac arrest in our patient was most likely multifactori-
al. The patient received azithromycin, which has an FDA warn-
ing for rare QTc prolongation and ventricular arrhythmias, in-
cluding torsades de pointes, although other causes, including
viral myocarditis, cannot be ruled out. The calculated Naranjo
algorithm (ADR Probability Scale) score for this adverse drug
reaction in this patient was 4, which indicates a possible cau-
sation (Table 3) [11]. Tests for genetic disorders for our patient
were found to be significant for the CACNB2 gene and MYH6
gene variations. The patient was heterozygous in the CACNB2
gene for a sequence variant designated c.479G<C, which is
predicated to result in the amino acid substitution p.Ser160Thr.
This variant has been reported in a 15-year-old boy with sud-
den cardiac death during physical activity [12] and an individ-
ual with early repolarization syndrome [13]. Also, the patient
was heterozygous in the MYH6 gene for a sequence variant
designated c.35C<T, which is predicted to result in the amino
acid substitution p.Alal2Val. This variant has been reported in
an individual with hypertrophic cardiomyopathy [14]. At this
time, the clinical significance of both variants is uncertain due
to the absence of conclusive functional and genetic evidence.
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Clinicians must be aware of certain risk factors that might pre-
dispose patients to develop this condition, including pre-exist-
ing QT interval prolongation, electrolyte disturbances, and us-
ing other medications known to induce QT prolongation. In a
narrative review published in 2013 that included 12 case re-
ports, the traditional risk factors independent of azithromycin
administration were female sex (n=6), older age (n=4), cardio-
vascular disease (n=6), acute medical condition (n=11), med-
ications associated with QTc interval prolongation (n=6), hy-
pokalemia (n=4), and bradycardia (n=3). All subjects had at
least 2 risk factors in addition to receiving azithromycin [15].

In this case report, our patient was previously healthy with no
significant past medical history, apart from syncopal attacks.
To the best of our knowledge, this is one of the rare reported
cases where azithromycin-induce QT interval prolongation pro-
gressed to TdP in a young and healthy individual and the pa-
tient’s life was saved through interventional ECMO placement.

Conclusions

Azithromycin is one of the old and effective antibiotics in both
outpatient and inpatient setting. Despite its relatively safe
drug profile, clinicians have to assess patients carefully prior
to starting azithromycin to optimize patient safety.
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