Favipiravir-induced bradycardia: a case report
Abstract
Favipiravir, an anti-viral drug, causes sinus bradycardia with unknown mechanism.
Keywords: Favipiravir, Anti-viral drug, Sinus bradycardia, Mechanism
Key message:
The purpose of this case report is to reveal one of the cardiovascular side effects of favipiravir that it is sinus bradycardia. Investigation of mechanism of action may help to develop novel medications in order to treat symptomatic tachycardia.
Introduction
Among the drugs discovered to treat pneumonia-19, antiviral drugs such as remdesivir and favipiravir play an important role in counteracting acute respiratory syndrome coronavirus 2 (SARS-CoV-2) by preventing virus replication and disease progression (1).
Favipiravir is an effective drug against SARS-CoV-2, administered as a loading dose of 1600 mg twice daily for the first day and then 600 mg twice daily for six days as maintenance therapy. Like other drugs, favipiravir can cause side effects, but its side effects are usually good and most of them are related to the gastrointestinal tract such as nausea, vomiting, diarrhea and abdominal discomfort (2). In addition, cardiac adverse effects such as Q-T prolongation associated with favipiravir may rarely occur (3).
Let us now introduce another effect of favipiravir on the cardiovascular system, which is bradycardia. The exact mechanism of this outcome is not yet known and further studies are needed to elucidate this mechanism.


Case presentation
A 58-year-old man presented to emergency department with a threeday history of fatigue and progressive shortness of breath (SOB). He had no complaints of other symptoms including fever, headache, dry cough and chest pain. His past medical history (PMH) was positive for diabetes mellitus (DM) type 2 and chronic obstructive pulmonary disease (COPD) since 10 and 5 years ago, respectively. Drug history consisted of metformin 500 milligrams daily and he did not take any medication for COPD. His initial vital signs were stable (blood pressure: 130/90 millimeter of mercury, pulse rate:84 per minute, respiratory rate:18 per minute and temperature: 36.8° Celsius) except oxygen saturation (O2sat) that was 78%. He was admitted as a possible case of COVID‐19 pneumonia due to progressive SOB and low O2sat. 
Diagnostic investigations were performed and computed tomography (CT) scan of the lungs displayed mild to moderate bilateral patchy infiltration that is seen in COVID-19 pneumonia. Moreover, the polymerase chain reaction (PCR) test was positive for SARS-CoV-2. 
Instantly, treatment according to the protocol was started for this patient including oral favipiravir, oral vitamin C and intravenous methylprednisolone. Interestingly, this patient developed bradycardia (52 per minute) 24 hours after admission and his pulse rate decreased as revealed in Figure1, reaching 30 per minute (4th day of admission). We evaluated the patient for any symptoms related to bradycardia but he was symptom free. Sinus bradycardia was detected in his electrocardiogram (ECG) as well. Laboratory tests were within the normal range as demonstrated in Table 1. He was well without any complaints but full cardiac monitoring was done for him in order to accurate assessment. He denied taking any medication such as beta blockers. In addition, no history of heart disease was noticed. We supposed that bradycardia is a complication of inpatient medication. Therefore, favipiravir was suspended at first and we found that his pulse rate increased, reaching to 70 per minute on day five and stabilized between 70 and 90 per minute. Consequently, sinus bradycardia is a probable diagnosis induced by favipiravir in our patient. 


	Markers
	Value w/Units
	Normal range

	Urea
	4.5 mmol/L
	2.8–8.1

	Creatinine
	1.08 mg/dL
	0.7-1.3

	Sodium
	139 mmol/L
	136–145

	Potassium
	4.3 mmol/L
	3.5–5.1

	White blood cell count
	8.3 ×103/ul
	4.0–10.0

	Hemoglobin
	15.3 gram/dL
	13.2–16.6

	Platelet count
	400 ×103/ul
	150-400

	Calcium
	9.4 mg/dL
	8.6-10.3

	Magnesium
	0.80 mmol/L
	0.66–1.07

	Aspartate aminotransferase
	11 U/L
	10-40

	Alanine aminotransferase 
	17 U/L
	7-56

	Alkaline phosphatase
	120 U/L
	30-120

	Creatine phosphokinase 
	263 U/L
	39-308


Table1: Laboratory findings during hospital stay

Discussion
Favipiravir is known as an antiviral drug with inhibitory influence that affects ribonucleic acid (RNA) polymerase (4). In spite of the extensive use of favipiravir during the COVID-19 pandemic, there is limited information regarding the favipiravir's cardiac complications (5). One of the most important cardiac side effects is QT prolongation that initially was reported in an Ebola-virus infected patient who was treated with favipiravir (6). Furthermore, chest pain was detected by prescription of this drug (7).
Another effect of this drug is sinus bradycardia that means reduced heart rate, reaching lower than 60 beats per minute with a normal p wave. The symptoms varied from asymptomatic individuals to chest pain and syncope (8). During our patient's hospitalization, he was not given medications that cause bradycardia such as betablockers, calcium channel blockers, digoxin and ivabradine. Besides, no underlying diseases were detected in this patient including ischemic heart disease, hyperkalemia, hypothyroidism and amyloidosis (9). After stopping favipiravir, his pulse rate increased and reached to normal range. These features support the transient bradycardia induced by favipiravir theory that previously displayed. Consistent to our case, in Japan a preliminary study reported that favipiravir can influence on cardiovascular system and cause bradycardia with an event rate of 0.1% (10). Moreover, Habib et al. reported a 57-year-old woman who developed sinus bradycardia, heart rate reaching to 30 beats per minute, induced by favipiravir. In addition, heart rate reached to normal range when favipiravir was stopped and dexamethasone (a possible cause of bradycardia) continued (8). Szigeti demonstrated transient sinus bradycardia induced by favipiravir in another patient as well (11). Due to lack of information about mechanism of action, novel control trials are needed to prove this effect and reveal the mechanism

Conclusion 
This case report demonstrates that favipiravir can induce significant sinus bradycardia with unidentified mechanism which was seen before in another case. This effect can help scientists to develop novel medications with minimal complications in order to treat symptomatic tachycardia. Additional studies are required to approve this observation and reveal the mechanism of this important effect.
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Figure1
The patient's pulse rate during hospitalization
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