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Background: COVID-19 caused by SARS-CoV-2 virus emerged as an unprecedented
challenge to discover effective drugs for its prevention and cure. Hyperinflammation-
induced lung damage is one of the poor prognostic indicators causing a higher rate of
morbidity and mortality of COVID-19 patients. Favipiravir, an antiviral drug, is being
used for COVID-19 treatment, and we currently have limited information regarding its
efficacy and safety. Thus, the present study was undertaken to evaluate the adverse drug
events (ADEs) reported in the WHO pharmacovigilance database.

Methods: This study analyzed all suspected ADEs related to favipiravir reported from 2015.
The reports were analyzed based on age, gender, and seriousness of ADEs at the System
Organ Classification (SOC) level and the individual Preferred Term (PT) level.

Results: This study is based on 194 ADEs reported from 93 patients. Most frequent ADEs
suspected to be caused by the favipiravir included increased hepatic enzymes, nausea and vomiting,
tachycardia, and diarrhea. Severe and fatal ADEs occurred more frequently in men and those over
the age of 64 years. Blood and lymphatic disorders, cardiac disorders, hepatobiliary disorders, injury
poisoning, and procedural complications were more common manifestations of severe ADEs.
Conclusion: This study revealed that favipiravir appears to be a relatively safe drug. An
undiscovered anti-inflammatory activity of favipiravir may explain the improvement in
critically ill patients and reduce inflammatory markers. Currently, the data is based on very
few patients. A more detailed assessment of the uncommon ADEs needs to be analyzed
when more information will be available.

Keywords: favipiravir, usage, SARS-Cov-2, scrutiny, assumed, adverse drug events,
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Introduction

“The COVID-19 created a health emergency that the world was not prepared for.

Physicians had to repurpose previous drugs to supplement the standard medical

management to maximize health outcomes.”"

COVID-19 originated in Wuhan, China, at the end of 2019 and was declared a global
pandemic by WHO on 12-March-2020.%2 Tt is caused by a virus identified as Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2).* Over nine months since
the first cases emerged, COVID-19 has caused a substantial increase in morbidity and
mortality worldwide. As of 7-September-2020, there have been 27,032,617 confirmed
cases and 881,464 deaths globally related to COVID-19.

submit your manuscript

Dove n

http:

" in @

Infection and Drug Resistance 2020:13 44274438 4427
© 2020 Kaur et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
FamrTm 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati g/li /by-nc/3.0/). By accessing the work

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0003-4478-1411
http://orcid.org/0000-0002-4857-6725
http://orcid.org/0000-0001-6525-5950
http://orcid.org/0000-0003-0107-2666
http://orcid.org/0000-0001-9960-3060
http://orcid.org/0000-0002-8324-737X
http://orcid.org/0000-0001-8052-0580
http://orcid.org/0000-0003-3485-2079
http://orcid.org/0000-0001-6131-4132
http://orcid.org/0000-0002-6124-7993
http://orcid.org/0000-0002-0641-0946
mailto:runurono@gmail.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Kaur et al

Dove

The current approaches to curbing the disease spread
include maintaining hygiene, social distancing, quarantine,
and sealing of containment areas.'* At present, there is
no specific drug or vaccine available for SARS-CoV-2
infection.'® The researchers worldwide face daunting chal-
lenges of developing safe and effective vaccines and med-
icines for COVID-19. Over 190 vaccines are currently
being tested for COVID-19, out of which 42 are being
tested on humans in clinical trials.'* Based on experience,
drug or vaccine discovery and development is risky and
time-consuming, and effective regulation is required to
ensure new drugs’ safety and efficacy.'”> Thus, an estima-
tion on when we will have an efficacious drug for the
prevention or treatment of COVID-19 is surrounded by
considerable uncertainty.

The researchers are working on repurposing existing
antiviral therapies for the treatment of COVID-19.
Hydroxychloroquine, remdesivir, lopinavir, ritonavir,
and favipiravir are some existing drugs being explored
for COVID-19 treatment.'® Nevertheless, the results of
repurposing prevailing antiviral were not acceptable
level in COVID-19 patients especially with diabetes
mellitus, hypertension, CVS, renal failure, liver cirrho-
sis, stroke, and other co-morbidities.! Before the emer-
gence of SARS-CoV-2,

Coronaviridae have been known to cause infections in

six other family members

humans, including the SARS-CoV infection, which was
first reported in 2002, and the Middle East Respiratory
Syndrome (MERS)-CoV infection in 2012.""'® Since
the genome sequence of SARS-CoV-2 is known to
have about 75%-80% similarity with SARS-CoV, and
even more so with some of the bat coronaviruses, sig-
nificant efforts are indulged in testing the efficacy of
existing antiviral drugs for SARS-CoV-2 infection treat-
ment, including those with proven efficacy in other viral
infections, such as ribavirin, lopinavir (ritonavir), inter-
feron, and favipiravir.'’

(IUPAC
1 H-pyrazine-3-carboxamide) is an antiviral prodrug with

Favipiravir name: 5-fluoro-2-oxo-
active metabolite favipiravir ribofuranosyl-5'-triphosphate.
It inhibits arresting RNA

polymerase.”® Although most of the preclinical safety

viral replication by
and efficacy data for favipiravir are derived from the
studies that have proven its antiviral activity against
Ebola and influenza viruses, it has also shown efficacy
against SARS-CoV-2 infection.'®?' A recent in vitro
study performed by Wang et al revealed that, in Vero E6
cells, favipiravir virtually affects SARS-CoV-2 in 50%

effective concentration of 61.88 pM/L.** These preclinical
and in vitro findings provide grounds for optimism con-
cerning COVID-19 treatment with favipiravir on an emer-
gency and compassionate use basis in many countries.'®**
Additionally, favipiravir’s overall safety profile is reason-
severe ADEs.

Nevertheless, safety apprehensions that remain with

ably good, especially of total and
hyperuricemia, teratogenicity, and QTc prolongation have
not yet been satisfactorily assessed. Researchers further-
more advised that although favipiravir should be utilized
for the minimum duration for COVID-19 cases. Finally,
this research advocated for more evidence is required to
evaluate the longer-term effects of treatment because of
yet limited data available regarding unsettled safety con-
cerns. Hereafter, physicians need to be very careful and
alert while utilizing favipiravir against COVID-19.%*
Favipiravir (T-705) was first synthesized in 2005 by
the chemical substitution of a pyrazine analog and
initially tested in vitro for anti-influenza virus activity
in cells. Subsequently, it was approved for clinical use
in drug-resistant influenza strains.** Favipiravir was
approved for clinical use in Japan in 2014 to treat
novel or re-emerging influenza virus infections, unre-
sponsive or insufficiently responsive to existing anti-
viral agents.”® Favipiravir, which is a prodrug, is
activated into favipiravir ibofuranosyl-5'-triphosphate
(T-705-RTP) through intracellular modifications, such
as ribosylation and phosphorylation. It blocks the
RNA-dependent (RdRp)

required to facilitate the virus’ transcription process

RNA polymerase action
by competing with purine nucleosides and incorporat-
ing into the viral RNA, hence halting the viral
replication.?® The researchers investigated the efficacy
of favipiravir in treating various pathogens, including
Ebola, Lassa, and now SARS-Cov-2 viruses.?%2¢
Favipiravir has a well-established safety profile and
has not been reported to possess any severe ADEs.
A Spanish study reported favipiravir as a well-tolerated
substance, without severe adverse effects even when
used in high doses (50 mg/kg).?’ Other studies demon-
strated a lower proportion of grade 1-4 ADEs, gastro-
intestinal ADEs, serious ADEs, and a better overall
safety profile of favipiravir than placebo. The most
frequent adverse effects reported in clinical trials were
increased serum uric acid level, diarrhea, decreased neu-
trophil count, and raised liver transaminases (AST and
ALT).>* Tt has been documented that favipiravir mani-
fests a good safety profile concerning the total and
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severe ADEs, and it might rarely induce drug-related
psychotic symptoms.?® Due to the limited availability of
the data, robust multicentric randomized controlled trials
are warranted to establish the safety and efficacy of
favipiravir against SARS-CoV-2. In the trials conducted
until now, diarrhea, hyperuricemia, and liver toxicity are
the typical adverse reactions of favipiravir.*’ Despite
being used in many countries on emergency grounds
for COVID-19 management, the safety of favipiravir is
still under investigation. Globally, the health profes-
sionals report ADEs encountered during the use of favi-
piravir for COVID-19 in the global database VigiBase®™
maintained by WHO.*°

Consequently, it is essential to review ADEs’ current
status associated with favipiravir reported by health pro-
fessionals who prescribe favipiravir to their patients for
COVID-19 management. Thus, the present study was
undertaken to evaluate the ADEs of favipiravir used for
COVID-19 treatment, as reported in the WHO pharmacov-
igilance database.

Materials and Methods

The authors used VigiBase for the study, which is a global
database maintained by WHO. It contains individual case
safety reports (ICSRs) of ADEs reported by health profes-
sionals. It is the most extensive database in existence since
1968, having over 20 million reports of suspected ADEs of
medicines, reported by the member countries of the WHO
Program for International Drug Monitoring.*° VigiBase is
a repository of all ICSRs of ADEs collected by the
130
countries.***' VigiBase contains reports in a structured

national pharmacovigilance centers of over
form containing information regarding patient demo-
graphics (age, gender, continent, and country of resi-
(start date,

administration, and indication for use), suspected ADEs

dence), drugs end date, route of
(date of onset, seriousness, causality, and outcome), and
administrative data (a type of report and source of report).
In this database, the medicines are coded according to the
WHO Drug Dictionary Enhanced,
Anatomical Therapeutic Chemical (ATC) classification.*
ADEs were coded according to the WHO Adverse
Reaction Terminology and the Medical Dictionary for
Regulatory Authorities (MedDRA).*> The International

Council developed MedDRA for Harmonization of

including the

Technical Requirements for Pharmaceuticals for Human
Use (ICH). It includes highly specific standardized medi-
cal terminology to facilitate the global sharing of uniform

regulatory information for medical products used by
humans.>* Tt consists of the five levels to the MedDRA
hierarchy, which are arranged from very specific to very
general levels: LTTs (Lowest Level Terms), PTs (Preferred
Terms), HLTs (High-Level Terms), HLGTs (High-Level
Group Terms), and SOCs (System Organ Classes).”

In the present analysis, we have used PT and SOC
information. PTs are the specific terms for a particular
symptom, disease, therapeutic indication, investigation,
surgical or medical procedure, and medical social or
family history characteristics.*® SOCs are the grouping of
PTs as per etiology (eg, infections and infestations), man-
ifestation sites (eg, gastrointestinal disorders), or purpose
(eg, surgical and medical procedures). Besides, there is
a SOC to contain issues related to products and one to
contain social circumstances. This study included the ana-
lysis of all suspected ADEs of favipiravir notified when
used to treat COVID-19. Each report in VigiBase refers to
a single individual who may have encountered one or
several ADEs simultaneously. As a result, the number of
reported ADEs could be higher than the number of
patients for whom the case reports were documented.
ADEs was classified following the Medical Dictionary
for Regulatory Authorities (MedDRA) and grouped at
the SOC and individual PT levels. The schematic flow-
chart of ADEs selection is depicted in Figure 1.

Statistical Analysis

Descriptive statistics were reported in the form of fre-
quency and percentages. Statistical Package for Social
Science version 17 was used for the analysis.

Ethical Approval

This study was based on the WHO’s database and did not
involve direct interaction with human participants; hence
ethical approval was not required.

Results

This study is based on 194 ADEs reported from 93
patients. In almost all cases, the drug was given to treat
COVID-19. The male gender and age group of 1864
years old made up the majority of cases. The majority of
these ADEs were reported from Asia (N=177), followed
by Europe (N=6), Americas (N=4), Oceania (N=4), and
Africa (N=3) [Figure 2]. Around one-third of the ADEs
were severe, and the drug was given predominantly
through the oral route. On analyzing the outcomes of the
ADEs, the majority were not reported (N=116) followed
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TOTAL ADEs
RECEIVED FROM
VIGIBASE

N= 1177

EXCLUDED ADEs FOR
OTHER DRUGS

N=942

ADEs FOR
FAVIPIRAVIR

N= 235

EXCLUDED DUPLICATE
ADEs

N=40

ADEs USED FOR
ANALYSIS
N= 195 ADEs
(93 PATIENTS)

Figure | Schematic diagram of adverse drug events selection from Vigibase data
used to filter the records.

by recovered/resolved (N=27), unknown (N=21), not
resolved (N=15),
(N=11), and fatal in four cases [Figure 3]. Variables

recovered/not recovering/resolving
usually used for assessment of the causality were reported
incompletely (Table 1). Most frequent adverse events sus-
pected to be caused by the favipiravir were increased in
the hepatic enzymes, nausea and vomiting, tachycardia,
and diarrhea (Table 2).

Serious ADEs were more common among those aged
64 and above than those aged below 64 (48% vs 26%,
respectively). Skin and subcutaneous tissue disorders and
gastrointestinal disorders were more prevalent, while
blood and lymphatic disorders and nervous system disor-
ders were less prevalent among those aged below 64 than
among those aged 64 and above. The organ system-wise
distribution of ADEs is presented in Figure 4. The prob-
ability of recovery was higher among patients aged below

64 than among those aged 64 and above (Table 3). Severe
ADEs were more prevalent in males than females (68% vs
32%, respectively). Blood and lymphatic disorders, car-
diac disorders, hepatobiliary disorders, injury poisoning,
and procedural complications were more common in those
with severe ADEs than those with non-serious ADEs
(Table 4). All fatal ADEs were severe, and most non-
serious ADEs were not mentioned [Figure 5].

Discussion

“Worldwide, millions of people are infected, and thou-
sands of deaths are occurring due to the pandemic situa-
tion of 250COVID-19. The identification of effective
strategies against SARS-CoV-2 is a major challenge.
Currently, we are fighting a twenty-first-century disease

with twentieth-century weapons.™’

This study was designed to review ADEs reported for
favipiravir in the WHO database. It was observed that
the majority of ADEs were reported from male subjects
and subjects aged between 45 and 64 years. Most of
events were reported from Asia. For almost all ADEs,
the indication for use was COVID-19. Evidence shows
that the increase in viral load of SARS-CoV-2 has
a close association with risen IL-6 levels.*® Raised IL-
6 levels with cytokine storm can worsen prognosis and

have a poor 3839

outcome with higher mortality.
Favipiravir, being a potent inhibitor of viral prolifera-
tion, possibly causes diminished cytokine production,
ultimately saving the lung from inflammatory damage
and fibrosis, hence preventing impending hypoxemia

4041 studies

and poor prognosis. Accordingly, few
showed an improvement in the chest imaging in patients
administered with favipiravir, which possibly points
towards its action to minimize hyperinflammatory state
and improve respiratory function in these critically ill
COVID-19 patients.*

Since favipiravir is a comparatively new drug, few
randomized clinical trials have been conducted, with
limited information available about its post-approval
safety and efficacy. As per the existing evidence, most
of the research related to favipiravir has been conducted
for its use in Ebola and influenza virus infections; favi-
piravir for COVID-19 is used either on compassionate
or emergency grounds and as of now, there is no con-
crete evidence of antiviral activity of Favipiravir.?'
Although several studies assessing the safety and effi-

cacy of favipiravir in COVID-19 were initiated, the
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Figure 2 Distribution of Adverse Drug events reported with Favipiravir use in COVID-19 across continents in Vigibase.

Figure 3 Adverse drug event outcomes of Favipiravir use in COVID-19.

results for most of them have not yet been published.
The case reports published so far indicate that the higher

doses of favipiravir are required to mellow down the

43

higher viral loads.™ A pharmacokinetic study of

Favipiravir performed on seven patients indicated that

u Fatal

u Not recovered/ not resolved

uRecovered/ resolved

uRecovering/resolving

Unknown

i Not reported

the favipiravir concentration was much less in critically
ill SARS-CoV2 patients than in the healthy
volunteers.?"** This finding is crucial as dose optimiza-
tion may lead to favorable results with favipiravir in
COVID-19. The results of five published clinical trials
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Table | Characteristics of Adverse Drug Events (194 ADEs
Reported from 93 Individuals) Reported for Favipiravir in
WHO Database

Parameters Frequency
(%)
Age (N = 194) <18 Years 2 (1.03)
18—64 Years 131 (67.52)
265 Years 48 (24.74)
Not reported 13 (6.70)
Gender (N = 194) Female 75 (38.66)
Male 118 (60.82)
Not reported 1 (0.5)
The seriousness of ADE Serious 63 (32.47)
(N =194) Non-Serious 130 (67.01)
Not reported 1 (0.51)
Route of Administration Oral 182 (93.81)
(N =194) Unknown 8 (4.12)
Not reported 4 (2.06)
Dechallenge Action Does not changed 14 (7.21)
(N =194) Drug has withdrawn | 29 (14.94)
Unknown 22 (11.34)
Not reported 129 (66.49)
Dechallenge Outcome Fatal 1 (0.51)
(N =194) No effect observed | 7 (3.60)
Reaction abated 14 (7.21)
Effect unknown 19 (9.79)
Not Reported 153 (78.86)
Rechallenge Action Rechallenge 3 (1.54)
(N=194) Not Reported 191 (98.45)
Rechallenge Outcome Effect unknown 3 (1.54)
(N=194) Not Reported 191 (98.45)

show that the most common adverse effects of favipir-
avir are diarrhea, raised liver enzymes, hyperuricemia,
and QT prolongation.”*%*® Prolongation of QT interval
by favipiravir is controversial; it is reported to be the
outcome of drug interactions of favipiravir with conco-
mitant drugs rather than favipiravir alone. Further stu-
dies are required to elucidate the association of
Favipiravir with the occurrence of QT prolongation.***

The results of our study exhibited that the majority
of the ADEs were related to the investigations (16%),
which primarily included raised liver function tests
(23.66%) and QT prolongation (5.37%), followed by
(15.4%).
Favipiravir is metabolized in the liver mainly by the

skin and subcutaneous tissue disorders

Table 2 Adverse Drug Events Suspected to Be Caused by
Favipiravir, as Reported in the WHO Database (N=93)

Adverse Drug Events Frequency
Intentional product use issue 65 (69.89)
Hepatic enzyme increased 22 (23.66)
Nausea and Vomiting 13 (13.98)
Tachycardia 9 (9.68)
Diarrhoea 7 (7.52)
Electrocardiogram QT prolonged 5(5.37)
Headache 5 (5.37)
Pruritus 5 (5.37)
Rash 5(5.37)
Erythema 4 (4.30)
Hepatotoxicity 4 (4.30)
Thrombocytopenia 4 (4.30)
Bradycardia 3 (3.22)
Abdominal pain 2 (2.15)
Abdominal pain upper 2 (2.15)
Constipation 2 (2.15)
Hypotension 2 (2.15)
Rash maculopapular 2 (2.15)
Anemia 2 (2.15)
Acute kidney injury 1 (1.07)
Arthritis 1 (1.07)
Asthenia 1 (1.07)
Atrial fibrillation 1 (1.07)
Bronchospasm 1 (1.07)
Colitis 1 (1.07)
Cough 1 (1.07)
Cystic fibrosis 1 (1.07)
Death 1 (1.07)
Dizziness 1 (1.07)
Dyspnoea 1 (1.07)
Hemorrhage 1 (1.07)
Hair color changes 1 (1.07)
Hepatic function abnormal 1 (1.07)
Hyperglycaemia 1 (1.07)
Hypersensitivity 1 (1.07)
Hypertension 1 (1.07)
Leukopenia 1 (1.07)
Muscle contractions involuntary 1 (1.07)
Musculoskeletal pain 1 (1.07)
Nail discoloration 1 (1.07)
Palpitations 1 (1.07)
Purpura 1 (1.07)
Pyrexia 1 (1.07)
Respiratory distress 1 (1.07)
Rhabdomyolysis 1 (1.07)
Seizure 1 (1.07)
Syncope 1 (1.07)
Urticaria 1 (1.07)
Vasculitis 1 (1.07)
Visual impairment 1 (1.07)
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Vascular disorders

Skin and subcutaneous tissue disorders
Respiratory, thoracic and mediastinal disorders
Renal and urinary disorders

Nervous system disorders

Musculoskeletal and connective tissue disorders
Metabolism and nutrition disorders
Investigations

Injury, poisoning and procedural complications
Immune system disorders

Hepatobiliary disorders

General disorders & administration site conditions
Gastrointestinal disorders

Eye disorders

Congenital, familial and genetic disorders
Cardiac disorders

Blood and lymphatic system disorders

Figure 4 System-wise distribution of ADEs attributed to Favipiravir use in COVID-19.

enzyme named aldehyde oxidase, and the xanthine oxi-
dase metabolizes a minor portion.*” There is evidence
that the rise in liver enzymes is documented in >1% of
the patients, and <0.5% of the patients also showed
raised serum bilirubin, which points towards the sus-
pected liver injury by the drug.*® There was a roughly
2.1 fold rise and 6.3 fold rise in the Cmax and AUC,
respectively, when favipiravir was given to patients with
severe liver dysfunction (Child-Pugh classification C)
compared to healthy participants, which warrants
a cautious use of favipiravir in patients with liver
dysfunction.***° Hypersensitivity reactions, such as
rashes, have been reported by 0.5% to <1% of the
patients.*®

Previous studies reported that hyperuricemia was not
present in the ADE database of WHO, which was used
to evaluate ADEs related to favipiravir in the current

23,29,48,50,51
study. ="

Evidence shows that hyperuricemia
was seen in 4.79% of the patients, and drug—drug inter-
action with the co-administered drug (pyrazinamide)
might be a possibility of risen serum uric acid.*® It is
essential to notice that the WHO database is based on

reported ADEs, and the quality of reporting cannot be

compared with the documentation of ADEs in clinical
trials.

The present study also points out that favipiravir’s
adverse metabolic effects as one patient with hypergly-
cemia were reported. Evidence shows that among the
adverse metabolic effects, glycosuria was reported in
0.5% to <1% of the patients, and >1% of the patients
were found to have raised serum triglycerides with
favipiravir.** Favipiravir is not recommended in preg-
nant patients and should be avoided, as early embryo-
nic deaths and teratogenicity have been reported in the
preclinical studies. Nevertheless, there is a lack of
adequate documented evidence on human pregnancy
outcomes.*®

Limitations of the Study

This study’s data were obtained from “VigiBase, the WHO
global database of ICSRs,” which in turn receives the data
from numerous sources. Therefore, the probability that the
suspected adverse effect is drug-related is not the same in
all cases. Also, there were many missing values of indica-
tion or causality assessment criteria; hence, these could not
be included in the analysis.
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Table 3 Distribution of Characteristics of Different Adverse
Drug Events Suspected to Be Caused by Favipiravir Between

Table 3 (Continued).

Age <64 and >64 Years Parameters Age <64 | Age 64 and | Age
(N=133) Above (N = | Unknown
Parameters Age <64 Age 64 and | Age 48) (N=13)
(N=133) Above (N = | Unknown
48) (N=13) Vascular disorders (N = 5) 1 (0.75) I (2.08) 3 (23.07)
Seriousness Outcomes
Serious (N = 63) 35 (26.31) | 23 (47.91) 5 (38.46) Fatal (N =4) | (0.75) 0 3 (23.07)
Non-serious (N = 130) 98 (73.68) | 25 (52.08) 7 (53.84)
Not recovered/Not resolved 8 (6.01) 6 (12.50) 1 (7.69)
ADE organ system (N =15)
Blood and lymphatic system 3 (2.25) 2 (4.1) 0 Recovered/Resolved (N =27) 18 (13.53) | 7 (14.58) 2 (15.38)
disorders (N=5)
Recovering/Resolving (N =1 1) 10 (7.51) 1 (2.08) 0
Cardiac disorders (N=14) 9 (6.76) 3 (6.25) 2 (15.38)
Unknown (N =21) 16 (12.03) | 3 (6.25) 2 (15.38)
Congenital, familial and genetic 1 (0.75) 0 0
disorders (N = 1) Not Reported (N =116) 80 (60.15) | 31 (64.58) 5 (38.46)
Eye disorders (N=1) 1 (0.75) 0 0
Gastrointestinal disorders 20 (15.03) | 6 (12.5) 1 (7.69)
(N=27) .
Conclusion
General disorders and 2 (1.50) 0 1 (7.69) R .
o - The overall picture drawn from the present analysis and
administration site conditions
(N =3) other studies conducted on favipiravir for COVID-19
Hepatobiliary disorders (N=5) | 4 (3.0) | (2.08) R treatment appears to be a relatively safe drug. Since
SARS-CoV-2 is a novice virus, researchers worldwide
Immune system disorders 1 (0.75) 0 0 X . .
N=1) are still decoding the virus and the pattern of the human
body’s biochemical and pathological changes brought
Injury, poisoning and 44 (33.0) 18 (37.5) 3 (23.0)
procedural complications about by SARS-CoV-2. Moreover, most of the safety
(N = 65) data for favipiravir are derived from studies on subjects
Investigations 21 (1578) | 7 (1458) | (7.69) with Ebola and influenza infections. Since the drug—dis-
(N =29) ease interactions may differ, the ADEs related to the drug
Metabolism and nutrition 1075 | o 0 in different diseases may vary. These crucial facts should
disorders be considered while evaluating the safety of favipiravir for
(N=1 COVID-19 in further clinical studies. The current analysis
Musculoskeletal and connective | | (0.75) 2 (4.16) 0 depicts the snapshot based on limited data on the use of
tissue disorders favipiravir in COVID-19. More extensive evidence is
(N=3) .
required to assess the long-term and uncommon adverse
Nervous system disorders SR | 365 1 (769) effects of favipiravir. Finally, “the SARS-CoV-2 pandemic
(N=9) .
caught the world by surprise and the only way to keep
z\elnfl Ia)nd urinary disorders 0 1 (2.08) 0 ﬁghtll‘lg it is by leaming more about it.”52
Respiratory, thoracic and 1 (0.75) 3 (6.25) 0 .
mediastinal disorders (N = 4) Recommendatlons
Skin and subcutancous fissue 18 (1353) | 1 208 | 2.08) Chmc?lans using favipiravir should momfor the r1§e of
disorders hepatic enzymes, ECG changes, and plausible drug inter-
(N =20) actions during the treatment to avoid ADE and attain
(Continued) preferable clinical outcomes.
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Table 4 Comparison of Serious and Non-Serious Adverse Drug Events Suspected to Be Caused by Favipiravir Among Various Study

Characteristics (N = 194)

Parameters Serious (N = 63) | Non-Serious (N = 130)

Gender Male (N = 118) 43 (68.25) 74 (56.92)
Female (N = 75) 20 (31.74) 55 (42.30)
Gender Not mentioned (N =1I) 1 (0.76)

The system involved in ADEs | Blood and lymphatic system disorders (N = 5) 3 (4.76) 3 (2.30)
Cardiac disorders (N = 14) 12 (19.04) 2 (1.53)
Congenital, familial and genetic disorders (N = 1) 1 (1.58) 0
Eye disorders (N = 1) 0 1 (0.76)
Gastrointestinal disorders (N = 3) I (1.58) 2 (1.53)
General disorders and administration site conditions (N=3) | | (1.58) 2 (1.53)
Hepatobiliary disorders (N = 5) 5(7.93) 0
Immune system disorders (N = 1) 0 1 (0.76)
Injury, poisoning and procedural complications (N = 65) 13 (20.63) 52 (0.40)
Investigations (N = 29) 10 (15.87) 19 (14.61)
Metabolism and nutrition disorders (N = 1) 0 1 (0.76)
Musculoskeletal and connective tissue disorders (N = 3) 1 (1.58) 2 (1.53)
Nervous system disorders (N = 9) 2 (3.17) 7 (5.38)
Renal and urinary disorders (N = |) I (1.58) 0
Respiratory, thoracic and mediastinal disorders (N = 4) 1 (1.58) 3 (2.30)
Skin and subcutaneous tissue disorders (N = 20) 0 20 (15.38)
Vascular disorders (N = 5) 3 (4.76) 1 (0.76)

Not Mentioned

Unknown

Recovering/resolving

Recovered/resolved

Not recovered/not resolved

Fatal

o
~
S

40 60

ENon-Serious #Serious

——————————

80 100

Figure 5 Comparison of serious and non serious adverse drug events outcomes of Favipiravir use in COVID-19.
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Key Messages

e Favipiravir is one of the promising drugs for the
treatment of COVID — 19.

e [t is crucial to evaluate the efficacy and safety of this
new drug based on available data.

e Based on the WHO pharmacovigilance data report,
the most common ADEs reported for favipiravir were
a rise in the hepatic enzymes, nausea and vomiting,
and tachycardia.

e Patients should be monitored for the rise in hepa-
tic enzymes and ECG changes during the treat-

ment with favipiravir.
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