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Abstract:

Background: Favipiravir is an antiviral medication for the treatment
of coronavirus disease 2019 (COVID-19). There were a limited
number of studies investigating the hepatotoxic adverse effects of
favipiravir. Aim of the Study: The study aimed to assess the potential
toxic impact of loading and maintenance doses of favipiravir on liver
function through liver function evaluation. Materials and Methods:
In this cross-sectional retrospective observational study, 476 adult
COVID-19 patients hospitalized at King Faisal Medical Complex
(KFMCQC) in Taif City, Saudi Arabia, used favipiravir. Liver functions
(aspartate aminotransferase (AST), alanine aminotransferase (ALT),
and Free bilirubin) were taken from randomly selected subjects. Pre-
and post-treatment liver function results were randomly assigned.
Results: The age of the patients varied between 18 and 65 years. All
participants enrolled in this trial were diagnosed with COVID-19 and
received treatment with favipiravir. The majority of patients, treated
with favipiravir, exhibited normal liver function test results, with
78.2% showing normal levels of AST and 45% showing normal levels
of ALT. A smaller percentage of patients, 20.2% and 48.7%
respectively, experienced a modest increase in these enzyme levels.
After undergoing favipiravir therapy, the majority of patients (95.59%)
showed normal bilirubin levels. A notable disparity was observed in
the levels of AST, ALT, and bilirubin before and after favipiravir
treatment, with a p-value < 0.001 for all patients included in the study.
Conclusion: According to the study, antiviral favipiravir had no major
liver side effects; it caused hepatic function elevations but not serious
and is reversible after discontinuation.

Keywords: Favipiravir, hepatotoxicity, COVID-19, Pandemic, Saudi
MoH.
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1. Introduction

As of April 2022, over 500 million COVID-19
confirmed cases had been reported worldwide,
with over 400 million infected patients in over 210
countries having confirmed Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) infection. Over six million deaths have
been related to COVID-19 [1]. Most patients
present with mild to moderate symptoms, while
others remain asymptomatic during the incubation
period and infection. Severe cases can start with
shortness of breath and dyspnea, progress to severe
pneumonia, multiple organ failure, and even death
[2]. The World Health Organization (WHO)
reports that most patients with COVID-19
experience symptoms such as pyrexia, cough,
fatigue, loss of appetite, dyspnea, muscle aches,
headaches, sore throat, diarrhea, nausea, vomiting,
and nasal congestion. Additionally, neurological
complaints such as dizziness, agitation, muscle
weakness, convulsions, and stroke-like symptoms
include speech or vision difficulties, balance
instability, and gait abnormalities [3]. According to
Zhang et al. (2020) [4], those who have elevated
counts of neutrophils and leukocytes, in addition to
low lymphocytes, are at a higher risk of developing
severe COVID-19 pneumonia and need critical
care. Severe COVID-19 pneumonia is also
indicated by elevated C-reactive protein, o-
hydroxybutyrate dehydrogenase activity, D-dimer
levels, and decreased total protein levels. All these
patients with severe COVID-19 pneumonia should
be under mechanical ventilation or artificial
respiration [4]. The viral structural spike protein
binds to the Angiotensin-Converting Enzyme 2
(ACE2) receptor to let SARS-CoV-2 into cells.
Transmembrane protease, serine 2 (TMPRSS2)
helps it use host cell receptors and endosomes [5].
Viral particles manufacture polyproteins for the
replicase-transcriptase complex system, RNA-
dependent RNA polymerase (RdRP), and structural
proteins when they enter cells [6, 7].

Real-time reverse-transcription polymerase chain
reaction (RT-PCR) is the gold standard for
diagnosing COVID-19 infection, using nucleic
acid next-generation sequencing and viral-specific
primers. The main aim is to detect the envelope
protein, nucleocapsid protein, and open reading
frame gene sequences in the viral genome [8, 9].
Samples collected include nasal swabs, sputum,
lower respiratory tract secretions, blood, and feces
[8]. A study by Yang et al. (2020) found that
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sputum had the highest accuracy, preceding nasal
swabs [10]. K. K.-W. et al. (2020) [11] found that
COVID-19 RNA sequence was detected in 91.7%
of COVID-19 patients' saliva, indicating the
accuracy of this molecular diagnostic technique.
The study highlights the importance of accurate
and reliable testing for COVID-19 infection [11].
Favipiravir is an antiviral agent that disrupts the
replication of various RNA viruses, including the
influenza virus. Its active form, favipiravir
ribofuranosyl-5’-triphosphate (RTP), competes
with purine nucleoside and blocks RNA-dependent
RNA polymerase, preventing viral transcription
and replication [13, 14]. This disruption leads to
increased mutations in translation, causing
devastating mutagenesis in RNA viruses [15].
Favipiravir is a potent therapeutic agent in COVID-
19 treatment, effectively preventing infection
spread and removing the virus [16]. It has also been
used effectively against Ebola and other RNA
viruses responsible for viral hemorrhagic fever [16,
17]. Studies have shown improved survival rates in
patients with moderate to high Ebola viral loads by
favipiravir, with doses ranging from 6,000 mg on
the first day to 2,400 mg on days 2 to 9 [17]. Bai et
al.'s study also showed a significant decline in
Ebola viral load with favipiravir, with doses of 800
mg twice daily on the first day and 600 mg twice
daily on the second day [17]. Moreover, given that
the homology of gene sequences in COVID-19
exceeds 90%, it is anticipated that the
administration of antiviral medications to patients
with COVID-19 will probably enhance or reduce
the duration required for viral elimination [18, 19].

According to the Saudi Ministry of Health (MoH)
protocol, favipiravir is administered for mild to
moderate COVID-19-infected patients, followed
by corticosteroid therapy for severe symptoms
[20]. Adverse events associated with favipiravir
include elevated liver enzymes, uric acid levels,
neutropenia, and gastrointestinal issues [21].
Presumably, these unfavorable incidents were self-
regulated with discontinuation of the medicine,
requiring no further intervention for resolution
[22]. The study conducted by Cai, Q. et al. (2020)
[21] demonstrated that favipiravir had mild adverse
effects, including one case of poor diet, two cases
of diarrhea, and one case of liver injury. The
administration of favipiravir can be extended for
prolonged periods based on the patient's clinical
state [22]. Favipiravir was found to have
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teratogenic and embryotoxic effects, according to
previous findings [23].

Unfortunately, there is not enough information
available at this time on the effects of favipiravir on
pregnant women [24]. Favipiravir has been found
to have a teratogenic effect and should not be
prescribed to pregnant females. It s
contraindicated for those becoming pregnant,
requiring effective contraception during therapy
and one week after the last dose [12]. Additional
serious side effects of favipiravir included asthma,
oropharyngeal pain, rhinitis, nasopharyngitis,
blood creatine phosphokinase (CPK) increased,
blood in wurine, tonsil polyp, pigmentation,
dysgeusia, bruise, blurred vision, eye pain, vertigo,
supraventricular extrasystole, eczema, and pruritus
[25]. In addition, it has been shown that favipiravir
can cause testes toxicity, disrupting sperm count
and viability through bilateral seminiferous
epithelial degeneration and hypoplasia, prompting
urgent investigation of potential sequelae in male
patients [26]. Favipiravir can cause renal toxicity in
patients with high-risk factors like diabetes, heart
diseases, hypertension, nephrotoxic medications,
or elderly patients with chronic kidney disease.
This occurs due to epithelial degeneration and renal
tubule dilation. Careful observation and accurate
dose adjustment are necessary due to persistent
elevation in serum creatinine, without other
medical reasons like nephrotoxic drugs, sepsis,
hypotension, dehydration, or other medical causes
[27].

This study investigates the relationship between
loading and maintenance doses of favipiravir in
COVID-19 patients and acute liver toxicity. It aims
to compare liver enzyme levels before and after
treatment to assess the liver toxicity due to
favipiravir treatment and identify mild, moderate,
or severe elevations.

2. Materials and Methods

The design of the study is a cross-sectional
retrospective, hospital-based study, conducted at
King Faisal Medical Complex in Taif City
(KFMC), which is an 800-bed facility currently
accommodating COVID-19-positive patients. The
data obtained for this study focused on liver
function tests, including AST, ALT, and free
bilirubin.

https://doi.org/10.70957/uqu.edu.sa/s.toxicology.s/stj.2024.1.5

41

2.1 Population and Study Sample Size

The study included a sample of 476 adult patients
who received favipiravir with a loading dose of
1800 mg twice daily for the first day, followed by
the maintenance dose of 800 mg twice daily for 7-
10 days, between January 2021 and October 2021.
The sample size was determined using the
Qualtrics online calculator, based on a total of 4265
patients. The study used a 95% confidence interval
(CI).

The study included patients who met the following
criteria:

» Aged between 18 and 65 years

* Both males and females

* The respiratory sample was diagnosed as positive
for COVID-19.

* Hospitalized with mild to moderate symptoms,
including fever, without the need for oxygen or
presence of pneumonia.

* Administering the favipiravir pill.
* Possessing diverse ethnic backgrounds.
* The onset of symptoms occurred within a week.

The study excluded patients who met the following
criteria:

* Patients who were admitted to the hospital with
severe symptoms of COVID-19, including
pneumonia, severe respiratory distress, a
respiratory rate over 30 breaths per minute, and
blood oxygen saturation below 90%.

* In cases of liver or renal disorders that have
progressed to end-stage.

* Having a prior medical record of allergic
reactions to favipiravir.

e Administering additional drugs that have
hepatotoxic effects.

* Women who are -currently pregnant or
breastfeeding.

2.2 Collection of Data

The laboratory test results on liver enzyme function
were acquired from the files of COVID-19-positive
individuals who met all the specified inclusion
criteria. The evaluation of liver enzyme function
involved the random division of data acquired from
patients' files into stratified random samples. The
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samples were stratified based on ALT, AST, and
bilirubin levels before and after therapy initiation.

Furthermore, the laboratory results indicated
whether the liver enzyme function tests (ALT,
AST, and bilirubin) indicated normal or abnormal
levels. The elevation or abnormality of liver
enzymes (ALT, AST) was classified into three
grades: mild, moderate, and severe, while the upper
normal limit of serum AST was 42 U/L and ALT
was 33 U/L, according to the KFMC reference
range. Thus, the upper normal limit of total
bilirubin is 1.1 mg/dL, and the AST and ALT are
mild at level <210 U/L (<5-fold), moderate at the
range of 210-420 U/L (5-10-fold), and severe at
levels >420 U/L (>10-fold), 165 U/L (<5-fold), and
330 U/L (>10-fold), respectively.

2.3 Data Analysis Strategies

All data were collected, computed, tabulated, and
statistically analyzed using the mentioned tests. A
Kolmogorov-Smirnov test verified the samples'
normal distribution. Descriptive statistics were
generated using Mean + Standard Deviation (SD).
A Chi-square test compared qualitative data
between categories. Every two groups were
compared using paired and independent sample t-
tests regarding quantitative data. A P-value <0.05
indicated statistical significance. A correlation
coefficient, using the Pearson test, was computed
between age and enzymes. All statistical analyses
were conducted using SPSS 26.0 (Statistical
Package for Social Science, Armonk, NY: IBM
Corp) at a significance level of 0.05 (P-value
<0.05).

2.4 Ethics and Human Subjects Issues

The study received ethical approval from the Ethics
Review Committee of Umm Al-Qura University
(reference number KLAP170221, Appendix 2) and
the Taif Research and Ethics Committee (approval
number HAP-02-T-067, Appendix 1). The study
was conducted in accordance with the guidelines of
the research committee of KFMC, Taif, as it
involved human subjects and access to confidential
patient information.

3. Results

3.1 Demographic profile and General
information

This study included 476 COVID-19 patients in
KFMC, and all received Favipiravir. Table 1 shows
the baseline characteristics of the population
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sample. The age range was from 18 to 65 years,
with the mean age of the patients being 48.5 + 11.2
years. Most patients were in the age range of 50 to
59 years, including 162 patients (34.03%),
followed by 40-49 years (22.90%). There was a
statistically significant difference between age
categories using the Chi-square test (p <0.001).
The majority of patients were males, with a total of
265 (55.67%), while females accounted for 211
patients (44.33%), indicating a nearly equal
distribution  between genders. In addition,
regarding ethnicity, most of the patients were
Saudi, with a total number of 310 (65.13%). Only
25 (5.25%) out of 476 patients discontinued their
favipiravir due to elevated liver enzymes. For
gender, ethnicity, and drug discontinuation, there
was a statistically significant difference at p <0.05.

3.2 Comparison of liver enzymes and bilirubin
levels in COVID-19 patients before and after
favipiravir therapy

The liver enzymes AST, ALT, and bilirubin levels
at the end of the study are shown in Table 2. For
AST and ALT, the majority of patients had normal
levels (78.2% and 45%) and mild elevation (20.2%
and 48.7%) after favipiravir therapy, with a
significant statistical difference (p = 0.007 and
<0.001, respectively) using the Chi-square test.
Regarding bilirubin, most patients had normal
levels after favipiravir therapy (95.59%), while
4.41% showed elevated levels after therapy.
However, there was no statistically significant
difference between normal and high bilirubin
levels before and after favipiravir treatment (p =
0.196).

3.3 Change in liver function values

The results in Table 3 showed a significant
difference between before and after favipiravir
therapy for AST, ALT, and bilirubin as the mean in
all studied patients (P <0.001). AST, ALT, and
bilirubin increased 19.24%, 98.04%, and 12.70%,
respectively after administration of favipiravir.

3.4 Comparison of liver functions level in
patients before and after favipiravir therapy
according to age

The data presented in Table 4 illustrate the levels
of liver enzymes across various age groups. These
results showed no statistically significant
difference for AST between age categories, except
for the patients in the age group 50-59 years, who
had an AST mean before the treatment (42.76 *

https://uqu.edu.sa/s.toxicology.s/S.T.J
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Table 1: Demographic profile and general information about the patients

Age N % Chi-test P value
<20 2.0 0.42
20-29 25.0 5.25
30-39 87.0 18.28
40-49 109.0 22.90 101.94 <0.001**
50-59 162.0 34.03
>60 91.0 19.12
Mean 48.5
SD 11.2
Min 18.0
Max 65.0
Gender
Male 265.0 55.67
6.12 0.013**
Female 211.0 44.33
Ethnicity
Saudi 310.0 65.13
Non-Saudi 166.0 34.87 43.56 <0.001*
Drug discontinue
\';':S 42551.60 9;'2755 381.25 <0.001%*

** means significant difference at P value<0.05

Table 2: Comparison of liver enzymes and bilirubin levels in COVID-19 patients before and after
favipiravir therapy

Before (total 476) After (total 476) Chi-test b value
AST N (%0) N (%)
Normal 412(86.6%) 372(78.2%)
Mild 64(13.4%) 96(20.2) 12.036
Moderate 0(0.0) 4(0.8) 0.007**
severe 0(0.0) 4(0.8)
ALT Before (total 476) After (total 476)
Normal 399(83.8) 219(45.0)
Mild 73(15.3) 232(48.7) 152.00
Moderate 4(0.8) 18(3.8) <0.001**
severe 0(0.0) 7(1.5)
Bilirubin, total Before (total 476) After (total 476)
No.rmal 476(100.0) 455(95.59) 167 0.196
high 0(0.0) 21(4.41)
** means significant difference at P value<0.05
3.72) and after the treatment (55.61 + 4.69), with a only two patients (P-value 0.520, 1.00,

significant statistical difference at (P = 0.012). respectively).
Meanwhile, the mean of ALT and bilirubin after
the treatment showed a statistically significant
difference for all age categories, except for the
patients less than 20 years, the group containing
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Table 3: liver function values (Mean +SD) for all studied cases before and after favipiravir therapy

Before After %Change t P value
AST 43.324+38.69 53.006+55.17 19.24 3.253 <0.001**
ALT 36.870+36.32 74.059+£70.71 98.04 11.031 <0.001**
Bilirubin 0.63+0.15 0.71+0.19 12.70 7.650 <0.001**

** means significant difference at P value<0.05

Table 4: Comparison of level of liver enzymes and bilirubin in patients before and after favipiravir
Therapy according to age

AST
Before (meanSD ) After (mean+SD) T test P values
<20 30.50+10.60 28.5049.19 2.00 0.295
20-29 40.64+4.82 53.0+6.83 0.933 0.360
30-39 38.31+3.97 44.56+3.59 1.228 0.223
40-49 47.47+4.48 51.63+5.28 0.669 0.505
50-59 42.76+3.72 55.61+4.69 2.530 0.012**
>60 45.15+4.11 58.63+7.73 1.614 0.110
ALT
<20 22.50+1.70 68.0+7.88 0.938 0.520
20-29 34.7245.06 74.56+7.02 2.508 0.019**
30-39 35.33+3.73 80.0745.75 6.253 <0.001**
40-49 39.70+3.30 71.52+6.65 4.960 <0.001**
50-59 36.70+3.23 70.93+6.10 5.830 <0.001**
>60 36.14+4.66 76.90+7.74 4.625 <0.001**
Bilirubin, total
<20 0.45+0.00 0.45+0.00 0.00 1.00
20-29 0.56+0.12 0.61+0.11 2.19 0.038**
30-39 0.75+0.12 0.79+0.12 2.896 0.005**
40-49 0.59+0.15 0.64+0.18 2.380 0.019**
50-59 0.64+0.15 0.73+0.19 5.705 <0.001**
>60 0.60+0.14 0.68+0.23 3.795 <0.001**

** means significant difference at P<0.05

3.5 Comparison of liver functions level in
patients before and after favipiravir therapy
according to gender

In the comparison between before and after therapy
with favipiravir for males and females, there was a
significant statistical difference in AST and ALT
means before and after treatment in both genders,
with p-values <0.001 and <0.001 for males and p-
values 0.04 and <0.001 for females, as shown in
Table 5. On the other hand, there was no significant
statistical difference between male and female
patients after favipiravir treatment for AST
enzyme; p-value was 0.388. In addition, there was
a significant statistical difference in the ALT mean

https://doi.org/10.70957/uqu.edu.sa/s.toxicology.s/stj.2024.1.5

after favipiravir treatment (p <0.001), where males
had the highest values, as shown in Table 5. For
bilirubin, statistical analysis showed a significant
difference between before and after favipiravir
therapy for both genders (p <0.001). Furthermore,
in the comparison between males and females for
bilirubin, males showed higher significant bilirubin
levels than females after favipiravir therapy (p
0.01).

3.6 Pearson Correlations between age and liver
functions

The result in Table 6 shows a non-significant
correlation between age and AST, ALT, and

https://uqu.edu.sa/s.toxicology.s/S.T.J


https://doi.org/10.70957/uqu.edu.sa/s.toxicology.s/stj.2024.1.5

STJ,2024,1,39-50

45

Table 5: Comparison of level of liver enzymes and bilirubin in patients before and after favipiravir
Therapy according to gender

AST
Before (mean+SD) After (mean+SD) T test P values
Male 43.72+2.34 54.95+3.57 2.67 <0.001**
Female 42.81+7.15 50.55+3.52 1.86 0.04**
Independent T test 0.256 0.863
P values 0.798 0.388
ALT
Male 41.47+2.61 91.42+4.43 10.67 <0.001**
Female 31.080+1.75 52.25+4.30 4.592 <0.001**
Independent T test 3.13 6.239
P values <0.001** <0.001**
Bilirubin, total
Male 0.632+0.09 0.729+0.014 6.822 <0.001**
Female 0.636+0.12 0.683+0.01 3.686 <0.001**
Independent T test 0.314 2.60
P values 0.754 0.01**

** means significant difference at P value<0.05

Table 6: Pearson Correlations between age and liver functions (AST, ALT and bilirubin)

Age AST ALT Bilirubin
Age 0.086 -0.018 -0.012
AST 0.086 - 0.488™ 0.139™
ALT -0.018 0.488™ --- 0.278™
Bilirubin -0.012 0.139™ 0.278™
**_Correlation is significant at the 0.01 level (2-tailed).
bilirubin (0.086, -0.018, and -0.012), respectively. metabolism and excretion of medications,

However, there was a significant positive moderate
correlation between AST and ALT (0.488). In
addition, there was a significant positive weak
correlation between AST and bilirubin p (0.139),
and between ALT and bilirubin (p 0.278).

4. Discussion

The SARS-CoV-2 pandemic began in China in late
2019, rapidly spreading worldwide, affecting
human health and economies [28]. As of April
2022, there were over 500 million confirmed cases
and 6 million deaths worldwide. Saudi Arabia had
761,079 confirmed cases and 9,123 deaths [1].
Research primarily focuses on the lungs, but some
reports suggest liver involvement and other organs
may also be affected. Various medications,
including antivirals, antibacterials, antiparasitics,
and immune modulators, have been tried for
COVID-19 management. The disease has affected

https://doi.org/10.70957/uqu.edu.sa/s.toxicology.s/stj.2024.1.5

impacting the global economy [28]. Some of these
drugs may cause COVID-19-related liver injury,
and monitoring changes in liver profiles and the
timing of administered drugs in COVID-19
patients during hospitalization could provide
insight into the relationship between drugs and
liver injury [28].

This retrospective study, conducted at KFMC in
Taif, Saudi Arabia, aimed to investigate the
relationship between loading and maintenance
doses of favipiravir in 476 COVID-19 patients. The
data were collected between January and October
2021, and the study was divided into normal and
abnormal categories based on laboratory outcomes.
The abnormalities or elevation of liver enzymes
were subdivided into three grades: mild, moderate,
and severe. The upper normal limit (UNL) of serum
AST was 42 units/L, and ALT was 33 units/L.

https://uqu.edu.sa/s.toxicology.s/S.T.J
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Bilirubin levels were assessed as normal (0-1.1
mg/dL) and high levels (> 1.1 mg/dL). The study
aimed to determine the probability of acute liver
toxicity in these patients. The findings could help
inform the development of effective treatment
strategies for COVID-19 patients.

This study included randomly selected patients
aged 18-65, males and females, diagnosed with
COVID-19, admitted to the hospital with mild to
moderate symptoms (fever, no requirement of
oxygen, no pneumonia), and using favipiravir. The
initial symptoms typically occurred within seven
days. The study excluded patients with severe
symptoms, existing liver diseases, previous allergic
reactions to favipiravir or other antiviral
medications, and pregnant or lactating women.
Pregnant women were excluded due to the
teratogenic effects of favipiravir. Shiraki et al.
(2020) [28] found cases of reliable pregnancy or
intended pregnancy, indicating that favipiravir
must be contraindicated due to its teratogenic and
embryotoxic effects. The study's exclusion criteria
were based on the severity of symptoms and the use
of other antiviral medications [29].

This study analyzed patients aged 18-65 years,
with a mean age of 48.5 £ 11.2 years. The age
group 50-59 years had significantly higher AST
before and after treatment, while ALT and bilirubin
levels were significantly different for all age
groups except for those under 20 years. The study
found that most acute liver injuries were caused by
favipiravir therapy, with most cases occurring in
patients over 50 years.

A case report study by Kumar P. et al. (2021) [29]
reported three confirmed COVID-19 patients
receiving favipiravir. The first was a 70-year-old
female with abdominal pain and jaundice. The liver
biopsy revealed moderate hepatic cholestasis with
bilirubin stasis and mild inflammation. After
proper management, the patient was diagnosed
with favipiravir-induced acute cholestatic jaundice.
The second patient, a 52-year-old female with
essential hypertension, presented with jaundice and
fatigue after receiving favipiravir for two weeks.
The last patient, a 50-year-old male with hepatitis
B-related cirrhosis, presented with abdominal
distension and jaundice after receiving favipiravir
for two weeks. The liver chemistry showed high
elevations with a negative hepatitis B DNA titer,
and cirrhosis with portal hypertension was
discovered on a computed tomography (CT) scan

https://doi.org/10.70957/uqu.edu.sa/s.toxicology.s/stj.2024.1.5

46

[29]. The dosage of favipiravir used in the prior
study was significantly higher and did not align
with the dosing mentioned in the MoH protocol
[20].

The study found that males (55.67%) had a higher
risk factor for poor outcomes in COVID-19
compared to females (44.33%). According to
Yeoman et al.'s (2020) study [30], males had a
larger presence of the ACE2 receptor on the surface
of their cholangiocytes, and elevated serum
alkaline phosphatase and bilirubin. Yeoman et al.'s
(2020) study found a 31% incidence of liver test
abnormalities in 318 confirmed COVID-19
patients [30]. Furthermore, according to
Channappanavar et al. (2017) [31], COVID-19 has
a greater impact on males compared to females.
Women have a lower vulnerability to viral
infections due to the protective effects of the X
chromosome and sex hormones, which play a
crucial role in both innate and adaptive immunity
[31].

The current study found a highly significant
difference in AST, ALT, and total bilirubin levels
before and after favipiravir therapy for males
(p<0.001) and in ALT and total bilirubin levels
before and after favipiravir therapy for females
(p<0.001). In addition, males were more affected
than females in ALT with mean+SD of 91.42+4.43
for males and 52.25+4.30 for females. The
bilirubin level was 0.729+0.014 for males and
0.683+0.01 for females after favipiravir treatment,
with significant statistical differences of p<0.001
and p=0.01, respectively.

The study followed the Saudi MoH protocol for
managing mild to moderate COVID-19 cases,
prescribing favipiravir therapy as the antiviral
medication. The loading dose was 1800 mg twice
daily for the first day, followed by the maintenance
dose of 800 mg twice daily for 7-10 days [22].

The study found that favipiravir doses were similar
to previous studies, with a median duration of 10
days. This aligns with a 2020 study by Udwadia et
al., a randomized, open-label, parallel-arm,
multicenter, phase 3 clinical trial, which
randomized 150 COVID-19 patients aged 18-75
years to oral favipiravir, starting with 1800 mg
twice a day for the first day and decreasing to 800
mg twice a day for 2-14 days, with standard
supportive care versus supportive care alone [33].
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A randomized clinical trial by Chen et al. (2020)
[34] compared the efficacy and safety of favipiravir
with different doses. The study found that the
umifenovir group had a higher 7-day clinical
recovery rate (54.86%), while the favipiravir group
had a higher recovery rate (71.43%). The most
common adverse events observed were
gastrointestinal manifestations, high serum uric
acid levels, and hepatic enzyme rises (2.5% in the
umifenovir group vs. 13.79% in the favipiravir
group), which is the same adverse event observed
in the current study.

A recent randomized clinical trial by Chen et al.
(2020) [34] studied different doses of favipiravir.
The study compared the efficacy and safety of
favipiravir with a dose of 1600 mg twice on the first
day followed by 600 mg twice a day for ten days to
umifenovir 200 mg three times a day in 240
COVID-19 hospitalized patients. Umifenovir had a
55.86% 7-day clinical recovery rate, while
favipiravir had 71.43% (p=0.01) [34]. Adverse
events, such as gastrointestinal symptoms, elevated
serum uric acid levels, and hepatic enzyme
increases, were more prevalent in the favipiravir
group (13.79% vs. 2.5%, p<0.0001) [35], agreeing
with the adverse events in the current study.

The Saudi MoH protocol recommends a loading
dose of 1800 mg twice daily for the first day,
followed by a maintenance dose of 800 mg twice
daily for 7-10 days. The Saudi MoH protocol
acknowledges appropriate doses as a key
prognostic factor for clinical improvement, despite
differences in treatment durations and the lack of
therapeutic drug plasma concentrations in critically
ill patients. Conversely, Irie et al. (2020) [35]
documented favipiravir therapy for critically ill
COVID-19 patients in the intensive care unit
(ICU), with patients given 1600 mg twice daily on
the first day and 600 mg twice daily from day 2 to
day 5. Most samples in the Irie et al. (2020) [35]
study had lower trough concentrations than the
lower limit of quantification and half-maximal
effective concentration against SARS-CoV-2 [36].

The current study found that patients with COVID-
19 often had elevated liver enzymes, including
ALT (13.4%) and AST (13.4%), on admission
before taking favipiravir. This aligns with a study
by Fu Y. et al. (2020) in Wuhan, China, where
29.5% of patients showed abnormal liver functions
on admission, including a rise in ALT (67.6%),
AST (69.0%), and total bilirubin (16.2%) [36].
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Liver functions AST, ALT, and bilirubin were
estimated at the end of the current study. AST and
ALT enzymes in most patients showed normal and
mild elevation after favipiravir therapy.

In agreement with the current study, a study in
Turkey found that favipiravir treatment caused
tolerable minor adverse events, such as a mild
increase in hepatic enzymes ALT and AST, but no
serious life-threatening complications. The study
involved 40 confirmed COVID-19 patients, with
two-thirds having at least one underlying disease,
such as cardiovascular disease and diabetes
mellitus. The protocol of management involved
favipiravir tablets administered orally for a loading
dose of 1600 mg twice a day, followed by 600 mg
twice a day daily for 5 to 7 days. Thirteen percent
of patients experienced side effects, including liver
enzyme elevation, total bilirubin, uric acid, and
gastrointestinal disorders, which were self-limited
[22].

The study found that patients with mild elevation
of ALT (48.7%) experienced more ALT elevation
than AST (20.2%) after favipiravir treatment. In
agreement, a randomized open-label clinical trial
by Doi Y. et al. (2020) [37] involved 89
asymptomatic to mild COVID-19 patients who
received 1800 mg twice daily for up to 19 doses
over ten days. The regimen achieved a plasma
concentration of approximately 60 pug/mL. Adverse
events included hyperuricemia in 69 patients,
serum triglyceride elevation in nine patients, and
ALT elevation in seven patients [38].

Most patients had normal bilirubin levels after
favipiravir therapy (95.59%), while bilirubin was
elevated after favipiravir therapy in 4.41%, with no
statistically significant difference between normal
and high levels before and after favipiravir therapy
(p=0.196). A study by Bosaeed et al. (2021) in
Saudi Arabia found that a combination of
favipiravir and hydroxychloroquine did not
significantly improve clinical outcomes in patients
with moderate-to-severe COVID-19. The study
involved 254 patients who were assigned to
standard care and 125 to treatment. The mean age
was 52+13 years, and 41% were women. At
randomization, six patients were on invasive
mechanical ventilation, and 90.15% required
supplemental oxygen. The most common adverse
events were headache, mild to moderate elevation
in ALT, and a prolonged QTc interval. However,
favipiravir did not affect AST and bilirubin levels
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[38]. The study's results contradict our research,
which showed mild elevation of AST after
favipiravir therapy.

Within this investigation, the use of favipiravir was
discontinued in 25 patients (5.25%) due to
significant increases in liver transaminase levels.
However, in the study conducted by Dabbous et al.
(2021), therapy was not terminated, and these
elevations returned to normal levels within a span
of two weeks [16].

The study had several limitations. First, the study
was conducted in one hospital for coronavirus
because it is the only one available in Taif city.
There was an expectation to engage multiple
hospitals for coronavirus, but unfortunately, there
were no available facilities for this purpose.
Second, the study only analyzed the hepatic profile
as a target and lacked evaluation of the renal
function profile, coagulation and bleeding tests,
heart profile, and uric acid, but no data were
available.

Despite these limitations, this study provides
valuable insights into the management of liver-
related adverse events caused by the use of
favipiravir in COVID-19 treatment. It indicates
that favipiravir is a secure medicine, as it does not
pose any significant risks to liver functions.

5. Conclusion

Favipiravir is an emerging anti-viral drug that may
be useful for managing mild to moderate COVID-
19 cases. However, it has been reported to cause
adverse events like hepatic function elevations,
which are not serious and can be reversible after
discontinuation. Further studies and clinical double
blinded multicenter trials with larger sample sizes
are needed to evaluate the safety and emerging
adverse events of favipiravir in Saudi Arabia,
ensuring a reliable data base for researchers.
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