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Background: Favipiravir, an RNA-dependent RNA polymerase inhibitor (RdRp), is a broad-spectrum oral antiviral agent approved in
India under emergency use authorization, for the treatment of mild-to-moderate coronavirus disease (COVID-19). The present study
was planned to evaluate the effectiveness and safety of favipiravir in real-world clinical practice.
Materials and Methods: This was a multicentric, retrospective, single-arm study conducted across four centres in India, after
obtaining permission from the independent ethics committee. Medical records were analysed to evaluate effectiveness and safety of
patients who were prescribed favipiravir.
Results: The medical records of a total of 360 patients met the inclusion criteria, with 358 of them available for the final analysis.
Males made up 58.46% of the study population. The average age of enrolled patients was 51.80 ± 16.45 years. The most common
symptoms were fever, cough, and myalgia-fatigue. The median time to clinical cure and fever relief was five and four days,
respectively. The average length of stay in the hospital was six days. In total, 8% of the patients experienced adverse events.
Hepatic enzyme elevation, diarrhoea, decreased appetite, headache, fatigue, and giddiness were the common symptoms.
Conclusion: In our real-world study, favipiravir was found to have a clinical cure rate of more than 90% in mild-to-moderate
COVID-19 patients. This supports the use of favipiravir in the treatment of COVID-19. Favipiravir was well tolerated, with only
minimal side effects, which were transient in nature.
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Introduction
An unprecedented crisis, which began in Wuhan city of China towards the end of December 2019, was officially declared
as a pandemic of novel coronavirus (COVID-19) by the World Health Organization (WHO) on March 11, 2020.1

Globally, as of April 22, 2022, more than 200 countries have been affected by this, causing mortality in 6,213,876
infected individuals.2 India is one of the world’s most impacted countries, with mortality reported in 5,22,223 infected
individuals.2 Infected patients often have mild to moderate disease in 80% to 90% of cases, with severe or critical disease
in 10% to 20% of cases.3 Not only has the changing face of clinical presentation had a significant impact on the
healthcare structure, but so also have emerging variations of concern (VoCs). Early in the course of the disease,
replication of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the primary driver of pathogenesis.
Later in the course of the disease, a dysregulated/hyper immunological response causes a multisystem inflammatory
syndrome (MIS). The repurposed antiviral medicines are predicted to be useful early in the course of the disease.

Favipiravir, an RNA-dependent RNA polymerase (RdRp) inhibitor, is a broad-spectrum oral antiviral drug approved in
India for the treatment of mild to moderate COVID-19 disease under emergency use authorisation.4 It inhibits RdRp, which is
an important step in viral replication, and hence, plays an important role in preventing viral replication and transmission. The
clinical use and benefit of Favipiravir in COVID-19 infection was first demonstrated by a study conducted by Cai et al5 and
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Chen et al.6 In an Indian phase 3 randomised control trial (RCT), Favipiravir demonstrated faster clinical cure in patients with
mild-to-moderate COVID-19, when compared to standard supportive therapy, with good tolerability.7 In addition, a recent
meta-analysis from the international database also reported that favipiravir significantly increases viral clearance and
decreases hospitalization in mild-to-moderate COVID-19 patients.8 Efficacy and safety trials on Favipiravir in COVID-19
have been reported from China, Japan, Russia, India, Egypt, and Oman to date.

Current COVID-19 trials, such as the PRINCIPLE trial9 by Oxford University UK, are looking at its usage for at-
home recovery, whilst the PRESECO phase 3 study, which is taking place in the United States, Mexico, and Brazil, is
looking into its involvement in the prevention of severe COVID-19.10

Currently, Favipiravir is authorised for emergency or compassionate use in a number of countries.11 Favipiravir has
been included in several state COVID-19 protocols in India, including Maharashtra, Karnataka, Kerala, Gujarat, and
Orissa. The present study was designed to assess the effectiveness and safety of Favipiravir in real-world clinical practice
in India, as the earlier data from India was part of a controlled clinical trial.

Materials and Methods
This was a multicenter, retrospective, single-arm study conducted across four centres in India after obtaining permission
from Independent ethics committee. (Suraksha Ethics Committee: ECR/644/Inst/MH/2014/RR-17). The study was
conducted in accordance with the Declaration of Helsinki and adhered to ICH-Good Clinical Practice guidelines.
Confidentiality of data was maintained throughout the study period. Because this was a retrospective study in which
participants were de-identified or could not be contacted, informed consent was not required, and waiver of consent was
considered for the study in accordance with the Indian Council of Medical Research (ICMR) National Ethical Guidelines
for Biomedical and Health Research involving Human Participants, 2017.

The study was conducted among patients with mild to moderate COVID-19 infection. Key inclusion criteria were
adult patients (≥ 18 years) with clinical symptoms of COVID-19 or SARS-CoV-2 virus infected, confirmed by RT-PCR,
and who were prescribed Favipiravir (Fabiflu® 200mg/400mg/800mg). The recommended dose of Favipiravir is 1800mg
twice daily on day 1 and 800 mg twice daily day 2 onwards for a maximum period of 14 days.

Mild cases were defined as real time reverse transcription–polymerase chain reaction (RT-PCR) positive with oxygen
saturation (SpO2) ≥ 94% on room air with or without upper respiratory symptoms (and/or fever), without breathlessness
or hypoxia, whereas moderate cases were defined as RT-PCR positive with SpO2 < 94% on room air and/or presence of
breathlessness or hypoxia.

Medical records from October 2020 to March 2021 were evaluated for information such as medical history,
symptoms, treatment details, laboratory data, clinical result, and adverse events. Effectiveness was assessed in terms
of time to clinical cure, rate of clinical cure at days 7 and 14, time to resolution of pyrexia, percentage of patients who
required Auxiliary Oxygen therapy (AOT)/ Non Invasive Ventilation (NIV)/Mechanical ventilation (MV)/ Extracorporeal
membrane oxygenation (ECMO) support during the study period, time from enrolment to hospital discharge, all-cause
mortality rate and physician global assessment of effectiveness of Favipiravir at the end of the treatment.

Safety was assessed by lab tests (if available) and patient-reported symptoms, and recorded by the treating physician
who evaluated if there were any adverse events experienced by the patients (Adverse Event (AE)/ Serious Adverse Event
(SAE) /treatment discontinuation), and also, if the physician deemed the event to be related to Favipiravir. The
physician’s and patients’ global assessment was also collected in order to better understand their experiences with
Favipiravir in general.

Data was collected in Microsoft excel version 2019. Descriptive statistics for quantitative variables were represented
as mean ± SD, median. The normality of the distribution was determined, and the mean ± SD or median was calculated
based on the distribution. Qualitative variables were represented as frequency and percentages. Graphical representations
will be done wherever applicable. The software used for analysis was GraphPad Instat version 3.06.

Result
The study evaluated medical records of 360 consecutive mild to moderate COVID-19 patients treated with Favipiravir,
who met the inclusion criteria. For the final analysis, 358 of the 360 patients were considered. Two patients were lost to
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follow-up, and their data was not included in the final analysis. There were 214 males (58.46%) and 144 females
(39.28%) among the 358 participants. The average age of the patients in the study was 51.80±16.45 years. Patients with
mild severity made up 81.56% (n=292) of the cohort, while those with moderate severity made up 18.43% (n=66). 208
(58.10%) patients presented at least one comorbid condition. Among them, 123 (59.13%) patients had ≥2 comorbid
conditions. Overall Hypertension (130, 40%) and diabetes (116,35.69%) were the two most common comorbidities
reported. The mean oxygen saturation (SpO2) and respiratory rate among enrolled patients was 95.69 ± 3.16% and 21.97
± 10.81 per min respectively (Table 1). The mean SpO2 among patients with mild and moderate COVID-19 was 96.93 ±
1.45% (median-97%) and 90.37 ± 3.08% (median-91%) respectively.

The most common symptom was fever, which was recorded in 325 (90.78%) patients. Cough (60.05%), myalgia
(35.20%), fatigue (33.24%), sore throat (19.55%), and loss of taste (19.27%) were the other common symptoms. Dyspnoea
was reported in 65 (18.15%) of the patients (Table 2). At the baseline serum ferritin, LDH, D-Dimer and CRP were 385.17
± 475.51 ng/mL, 249.69 ± 107.77 ng/mL, 481.92 ± 737.55 and 37.01 ± 47.01 mg/L respectively (Table 3).

The median time to clinical cure was five days (Table 4). Clinical cure was attained by 77.93% of patients on day 7,
and 93.30% by day 14 (Figure 1). The median time for fever resolution was four days. By day 7, 96% had fever
resolution, and by day 10, all of them had fever resolution. (Figure 2).

At baseline, 68 (18.99%) of the patients required some form of respiratory support, which was reduced by 89.70% by day
10, and 94.11% by day 14 (Figure 3). Hospitalisation was required for 205 (57.26%) of all recruited patients. Overall, 199
(97.03%) of the 205 hospitalised patients were discharged. The median length of stay in the hospital was six days.

Table 1 Baseline Demographic Characteristics

Characteristics N (%)

N 358 (100%)

Males 214 (58.46%)

Females 144 (39.28%)

Age; years (SD) 51.80 ± 16.45

Associated medical history

No of Patients with Comorbid conditions 208 (58.10%)

No of Patients with <2 comorbid conditions 85 (23.74%)

No of Patients with ≥2 comorbid conditions 123 (34.35%)

Hypertension 130 (40%)

Diabetes Mellitus 116 (35.69%)

Cardiovascular disease 28 (8.62%)

Asthma 14 (4.31%)

Hypothyroidism 14 (4.31%)

Obesity 13 (4%)

Dyslipidemia 10 (3.08%)

Other 9 (2.77%)

Smoking history 8 (2.46%)

COPD 7 (2.15%)

Notes: Baseline characteristics of patients with mean age, gender distribution
and associated comorbidity. Data presented as mean ± SD for age and number
of patients (percentage) for gender distribution and associated comorbidity.
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Mortality was reported in three patients due to disease progression. Overall, Favipiravir was well tolerated. One or more
adverse events were reported by 8% of patients. Themost common adverse event recorded was an increase in hepatic enzymes
(4.61%), followed by diarrhoea (1.67%), decreased appetite (0.5%), headache (0.2%), fatigue (0.2%) and giddiness (0.2%).
All the adverse effects were mild to moderate in severity, not necessitating the cessation of Favipiravir treatment.

A physician’s global assessment was available in 273 (76.25%) patients. According to the physician’s global
assessment, the effectiveness of Favipiravir was good to very good in 88.27% (n = 241) of patients. The patients’ global

Table 2 Symptoms at Baseline

Symptom N (%)

Fever 325 (90.78%)

Cough 215 (60.05%)

Myalgia 126 (35.20%)

Fatigue 119 (33.24%)

Sore Throat 70 (19.55%)

Loss of taste 69 (19.27%)

Dyspnoea 65 (18.15%)

Loss of smell 65 (18.16%)

Headache 56 (15.64%)

Diarrhoea/Loose motion 15 (4.19%)

Expectoration 13 (3.63%)

Nausea 10 (2.79%)

Vomiting 10 (2.79%)

Loss of appetite 7 (1.96%)

Weakness 7 (1.96%)

Abdominal Pain 6 (1.68%)

Giddiness 2 (0.56%)

Body ache 3 (0.84%)

Cold 3 (0.84%)

Note: Baseline clinical presentation of enrolled patients, data
presented as number of patients (percentage).

Table 3 Biomarkers at Baseline

Parameter Value (Mean ± SD)

Sr. Ferritin (mg/mL) 385.17 ± 475.51

Sr. LDH (U/L) 249.69 ± 107.77

Sr. D-Dimer (ng/mL) 481.92 ± 737.55

CRP (mg/dl) 37.01 ± 47.01

Note: Baseline biomarkers among enrolled patients, data
presented as mean ± SD and median.
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assessment of effectiveness was available in 272 (75.97%) patients. According to the patients’ global assessments, 89.2%
(n = 223) of Favipiravir effectiveness was good or very good.

Discussion
The present study was carried out in a real-world setting to assess the therapeutic benefit of Favipiravir in the treatment
of COVID-19 patients with mild to moderate disease. The baseline characteristics of individuals involved in our study
indicate that covid-19 infection appears to be more common in the elderly, men, and those with comorbidities.
Favipiravir was prescribed to all patients at the appropriate dose. This was similar to a Japanese observational study12

that revealed equivalent results, with more than half (52.3%) of the patients being 60 years or older and 67.1% being
male. At least one of the four comorbidities (diabetes, cardiovascular disease, chronic lung disease, and immunosuppres-
sion) was present in 49.2% of the participants. A recent meta-analysis of 9 RCTs has shown that hypertension and
diabetes significantly enhanced the risk of mortality in COVID-19 patients.13

In the current study, the time for clinical cure was five days. A meta-analysis of nine clinical trials involving
Favipiravir found that the drug was associated with a significant clinical improvement (vs control) after seven days of
hospitalisation (RR=1.24).13 Udwadia et al7 reported a median period of three days for clinical improvement, in patients
who were symptomatic at the start of the study.

Figure 1 Proportion of patients achieving clinical cure with favipiravir at specified duration. Clinical cure achieved among enrolled patients, data presented as proportion of
patients achieving clinical cure at various interval of favipiravir treatment.

Table 4 Comparison of Mild and Moderate and Overall
Patient Population

Mild Moderate Overall

Median duration to achieve

clinical cure (days)

5 5 5

Median duration for fever

resolution (days)

4 4 4

Median time to hospital

discharge (days)

5 7 6

Note: Median duration to achieve clinical cure in mild, moderate and overall
patient population, data presented as median value.
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This was also reported in a multicentric double-blind randomised controlled trial, where the median time to clinical
recovery was seven days.14 Similarly, in a phase III placebo-controlled RCT of Moderate COVID-19 patients who did not
require oxygen, patients who received Favipiravir had a three-day shorter clinical cure, with a significant difference (p =
0.0136) and a hazard ratio of 1.59 (1.02–2.48).15 In another metaanalysis16 of 11 eligible studies, 5 of which included a
comparison group, the Favipiravir group had significantly greater clinical improvement on days 7 and 14. Another meta-
analysis that examined standard of care (SOC) and Favipiravir as the treatment group and SOC with other antivirals and
supportive care as the control group found that Favipiravir groups improved significantly on both day 7 and day 14 of the
therapy (Day 7: RR 1.25, 95% CI 1.01 to 1.53; Day 14: RR 1.29, 95% CI 1.08 to 1.54).17 A randomized controlled trial

Figure 3 Proportion of patients requiring respiratory support at different time points during study period. Requirement of oxygen among enrolled patients, data presented
as proportion of patients requiring oxygen support at various interval of favipiravir treatment.

Figure 2 Proportion of patients achieving resolution of pyrexia with favipiravir at specified duration. Resolution of pyrexia among enrolled patients, data presented as
proportion of patients who achieved pyrexia resolution at various interval of favipiravir treatment.
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evaluating the efficacy of Hydroxychloroquine (HCQ) reported median time to clinical cure as 10.5 days with HCQ and
11.5 in the placebo arm.18

In the current study, 77.93% of patients had a clinical cure by day 7, and 93.30% had it by day 14. When compared to
a large observational study from Japan,12 the rates of clinical improvement at day 7 in mild, moderate, and COVID-19
patients treated with Favipiravir were 73.8%, 66.6%, and 73.8%, respectively, whereas at day 14, the rates were 87.8%,
84.5%, and 73.8%, respectively. A double-blind RCT19 comparing Ivermectin with or without doxycycline, discovered
clinical cure in 60.7% and 44.4% of patients by day 7.

The efficacy of Favipiravir in COVID patients hospitalised with severe pneumonia was also studied; there was no
change in the need for mechanical ventilation, dialysis, or sepsis with Favipiravir, compared to alternative active
treatment. A tendency towards mortality benefit with Favipiravir was seen; however, it was not statistically significant
(26.3% versus 37.2%, p>0.05).20

In this study, the most common symptom was fever. Data from the literature6 also showed that fever resolution is
associated with PCR negativity in upper respiratory samples and radiological improvement. In the current study, the time
for fever remission was reported to be around four days. In one study, Chen et al6 reported a six-day fever resolution with
Favipiravir and an eight-day fever resolution with Umifenovir. In contrast, Favipiravir treated mild to moderate patients
in a Russian RCT, which achieved fever remission by the second day.21

The need for supplemental oxygen in patients undergoing treatment may suggest disease progression. In our study,
supplemental oxygen was required by 68 (18.99%) of the patients at baseline, and the need steadily dropped to 1.12%
after Favipiravir treatment. This was similar to the Chen et al6 study, in which the Favipiravir arm was associated with an
18.1% necessity for supplementary oxygen therapy or non-invasive mechanical ventilation. In the Indian phase 3 RCT,
9.7% of patients receiving Favipiravir, required oxygen support.7

A meta-analysis of nine clinical trials13 on Favipiravir use found that the need for supplementary oxygen therapy was
7% lower in the Favipiravir group than in the control group (RR=0.93, 95% CI: 0.67–128; P=0.664). Early clinical cure
and decreased need for oxygen has led to early hospital discharge among patients enrolled in the present study. The
median time for hospital discharge in the current study was six days. This was relatively faster than the Indian phase III
study,7 where the median time for hospital discharge in the Favipiravir arm was nine days, and 10 days in the standard of
care arm. It could be influenced by a change in the RT-PCR testing recommendation during discharge. This was also
faster than the mean hospitalisation time following Ivermectin + doxycycline, which were 10.1 days (8.5–11.8 days) and
9.6 days (7.7–11.7 days) after Ivermectin alone.22

The safety assessment of our study population was consistent with the available literature. Gastrointestinal adverse
effects such as a rise in hepatic transaminase (4.61%), diarrhoea (1.67%), decreased appetite (0.5%), fatigue (0.2%), and
giddiness (0.2%) were noted in 8% of the patients. These side effects, however, were transient, and did not warrant drug
withdrawal. A systematic review23 of the safety analysis of Favipiravir in >4000 patients found that the drug has an
established and well-characterised safety profile, with common adverse events (AEs) being gastrointestinal AEs, uric
acid elevations, neutrophil count decrease, increase of aspartate aminotransferase (SGOT), increase of alanine transa-
minase (SGPT), psychiatric symptom reactions, and an increase in blood triglycerides. In an Indian phase III7 clinical
study, AEs were recorded in 2.7% patients, with gastrointestinal and elevated hepatic enzymes being the most common;
no SAEs were reported. Cai et al5 observed comparable findings in his trial, with AEs significantly lower with Favipiravir
compared to the control arm (11.23% vs 55.56%, p 0.0001), with diarrhoea, anorexia, and hepatic injury recorded. A
meta-analysis13 that compared adverse events in the Favipiravir and control groups reported that the Favipiravir arm had
a decreased risk of adverse events, although this was not statistically significant (RR=0.77, 95% CI: 0.34–1.70; P=0.524).
A recent meta-analysis12 reported that Favipiravir had tolerable safety in terms of overall and serious adverse reactions,
with the most common reactions being gastrointestinal, such as nausea, diarrhoea, elevated transaminases, elevated blood
uric acid, and so on, which was consistent with the conclusion of a review article.

Mortality was reported in three patients, where the investigator has linked the association with the disease progres-
sion. A Meta-analysis13 conducted revealed similar findings, namely, that the mortality rate in the Favipiravir group was
approximately 30% lower than in the control group.
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Conclusion
In our real-world study, Favipiravir was found to have a clinical resolution rate of more than 90% in mild to moderate
COVID-19 patients. This supports the use of Favipiravir in the treatment of COVID-19. Reduced oxygen requirement
has been linked to a reduced risk of illness progression. Favipiravir was well tolerated, with side effects, which were
quite mild. Our findings need to be evaluated in a larger population.
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