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Abstract 
Introduction: Early experience with favipiravir in the treatment of COVID-19 is promising, but no clinical data have been published in medical 
journals. This study aimed to review the experience with favipiravir treatment for COVID-19 pneumonia and to examine whether there are any 
predictors of treatment response. 
Methodology: Fifty-six patients with severe or progressive pneumonia associated with COVID-19 who were treated with favipiravir 
monotherapy for at least five days were included in this retrospective study. Treatment response was defined as clinical recovery without any 
need for admission into the intensive care unit and/or anti-cytokine therapy. The demographic, clinical, laboratory and radiographic features of 
the patients were compared between favipiravir-responders and non-responders. 
Results: Of the 56 patients, 34 patients (60.7%) responded to treatment and recovered. There was no difference in the demographic, clinical, 
and radiographic findings between the responders and non-responders. The inflammatory biomarkers were also similar except for the CRP 
levels on the day favipiravir was started [74 (36-111) vs. 118.5 (46.5-203) mg/L, respectively, p = 0.043]. There was also a significant difference 
in the median time to defervescence [1 (1-2) vs. 3.5 (1.75-9.25) days, respectively]. Of clinical interest, 27 (79.4%) and 31 (91.2%) of the 
responders became afebrile within two and four days, respectively. The response rate was lower in patients who presented severe pneumonia 
associated with respiratory failure. 
Conclusions: Patients with non-severe pneumonia at admission and whose fever resolved within two days of treatment are more likely to 
improve with favipiravir. 
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Introduction 

COVID-19 is caused by a virus, SARS-CoV-2, and 
its major symptoms are fever, cough, and dyspnoea, and 
minor symptoms are alteration of the smell and taste, 
gastrointestinal symptoms, headache, and cutaneous 
manifestations [1,2]. Despite the global toll of 
pandemic, remdesivir is the only antiviral drug 
approved by the Food and Drug Administration for the 
treatment of COVID-19 [3]. However, it is expensive 
and unavailable in most of the developing countries.  

Favipiravir is an RNA polymerase inhibitor [4-6], 
which has been shown in molecular docking and 
quantitative structure-activity relationships (QSAR) 
studies to have favorable binding affinity to and interact 
with RNA-dependent RNA polymerase [7]. Following 
early clinical reports [8,9], it has been approved and 
manufactured in Turkey. It has been recommended by 

the national guideline as a treatment option for COVID-
19 and distributed free of charge by the Turkish 
government [10,11]. Two recent meta-analyses have 
reported that favipiravir treatment is associated with 
better viral clearance and better clinical improvement, 
but the studies had relatively small populations and 
most were observational [12,13]. Besides, none of the 
studies investigated whether there is any patient 
subgroup or clinical condition which may show a better 
response to favipiravir treatment. This study aimed to 
determine the rate of treatment success with favipiravir 
and to examine whether there are any predictors of 
treatment response. 

 
Methodology 

This study was a retrospective analysis of the 
records of all patients with SARS-CoV-2 related 
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pneumonia (n = 601) admitted to Ege University 
Hospital, Izmir, Turkey between March 11 and May 31, 
2020. As per the national guideline [6], favipiravir was 
given if the patients met either of the following criteria: 
severe pneumonia at admission [oxygen saturation 
(SpO2) ≤ 90%] without any previous treatment or non-
severe but progressive pneumonia which failed to 
respond to an initial regimen of hydroxychloroquine 
(HCQ), given as first-line treatment. Failure was 
defined as persistence of fever with worsening in 
symptoms and oxygenation despite HCQ treatment. 
Severe pneumonia was defined as the presence of either 
respiratory failure (SpO2 < 90%) necessitating oxygen 
support or of evidence of acute organ (renal, hepatic, 
cardiac) dysfunction. 

Favipiravir was given to 81 patients with a loading 
dose of 1600 mg twice daily (BID), followed by 600 mg 
BID daily for 5 to 7 days. Of these, 25 patients received 
favipiravir in combination with other drugs (including 
hydroxychloroquine, systemic steroids) that might 
affect the clinical course and were excluded from 
analysis. Thus, 56 patients who received favipiravir 
monotherapy were included in this study. 

Demographic, clinical, laboratory, radiographic 
findings, and data on the clinical outcome were 
recorded. High resolution computerized tomography 
(HRCT) was performed in all patients on admission. 

The patients were evaluated for treatment response, 
defined as recovery following favipiravir treatment 
without any need for mechanical ventilation or for the 
use of anti-cytokine (tocilizumab) treatment and/or 
convalescent plasma. Treatment responders and non-
responders (those who progressed and necessitated 
mechanical ventilation or the use of additional 
treatment or who died) were compared for the 
presenting features to determine whether there are any 
predictors of treatment response. 

The study was approved by the local ethics 
committee (approval number: 20-5T/48). Statistical 
analysis was performed using SPSS 20.0 for Windows 
software. Means for continuous variables were 
compared using t-test for independent groups when the 
data were normally distributed; otherwise, the Mann-

Whitney U test was used. Chi-square test or Fisher’s 
Exact test was used for categorical variables. 

 
Results 

All 56 patients had a temperature of 38 ºC or higher, 
10 patients had severe pneumonia with respiratory 
failure at admission, 46 patients had worsening 
oxygenation despite previous HCQ treatment (Table 1). 
Thirty-four patients (60.7%) responded to treatment; 
i.e., they did not require any other treatment or 
respiratory support. The remaining 22 patients had 
progressive disease and received mechanical 
ventilation (n = 19) and/or convalescent plasma (n = 6) 
and/or tocilizumab (n = 14). Four patients (7.1%) died 
during hospital stay. 

There was no difference in age, gender, presence of 
comorbidities, biomarkers of infection or inflammation, 
HRCT findings and the time elapsed since the onset of 
symptoms between patients who responded to 
favipiravir treatment and those who did not (Table 2). 
The only exception was the CRP level on the day 
favipiravir was started; it was lower in patients who 
recovered following favipiravir [median levels were 74 
(36-111) vs. 118.5 (46.5-203) mg/L, p = 0.043]. A 
receiver operating characteristics (ROC) curve for CRP 
level showed that it had poor discriminating 
performance (AUC = 0.663, p = 0.04). A cut-off CRP 
level of 86 mg/L had a sensitivity of 63.6% and a 
specificity of 63.6% in predicting treatment response. 

The SpO2/FiO2 levels tended to be higher in the 
favipiravir-responder group [338 (245-439) vs. 260 
(183-386)], but the difference did not reach statistical 
significance (p = 0.08). On the other hand, there was a 
lower rate of treatment response in patients who had 
respiratory failure at admission (30%) compared with 
those with non-severe pneumonia who progressively 
worsened despite HCQ treatment (67.4%) (p = 0.04) 
(Table 1). 

There was a significant difference in the time to 
defervescence between the responders and non-
responders to favipiravir (Table 1). Of the 34 patients 
who responded, 27 (79.4%) and 31 (91.2%) became 
afebrile within two and four days, respectively. 

Table 1. Oxygenation levels and response rates of the two groups of patients treated with favipiravir according to the national guideline. 

 Severe pneumonia at admission 
(n = 10) 

Non-severe progressive pneumonia 
despite HCQ treatment (n = 46) 

SpO2 / FiO2 level at admission 231 (151-279)* 457 (438-461) 
SpO2 / FiO2 level on the day favipiravir was started 231 (151-279)* 343 (250-439) 
Treatment responders, n (%) 3 (30%) 31 (67.4)† 

* As these patients had severe pneumonia and favipiravir was started at admission, the two SpO2/FiO2 levels are the same; † Significantly different than patients 
with severe pneumonia (p = 0.04); Abbreviations: HCQ, Hydroxychloroquine; SpO2, Oxygen saturation measured by pulse oximetry; FiO2, Fraction of inspired 
oxygen. 
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Treatment responders had shorter median hospital stays 
[7 (5-10) vs. 13.5 (10-18) days, p < 0.001]. 

Adverse events developed in 6 patients (10.7%), 
consisting of mild (less than 3-fold) elevation in hepatic 
enzymes (n = 6), accompanied with nausea in two and 
neutropenia in one patient. None of these events 
required withdrawal of the drug. All of them resolved 
after favipiravir treatment end. 

 
Discussion 

This study showed that favipiravir treatment is 
associated with clinical improvement in 60.7% of the 
COVID-19 patients who either had severe pneumonia 
at admission or worsening pneumonia despite previous 
treatment with hydroxychloroquine. None of the 
investigated parameters, including demographics, 
duration of symptoms and biomarkers of inflammation, 
were found to be of clinical use in discriminating 
potential responders to favipiravir. Although lower 
levels of CRP were associated with treatment success, 
the sensitivity and specificity were too low for clinical 
use. On the other hand, there was a significant 
difference in the time to defervescence between the 
responders and non-responders to favipiravir treatment. 
Thus, physicians caring for these patients may expect 
the fever to subside within two to four days if the patient 
is to recover.  

The findings of this study cannot be accepted as 
proof of the effectiveness of the drug as there was no 
control group. It may be argued that these patients 
might have improved with supportive treatment only. 

However, all patients were febrile when favipiravir was 
initiated and 79.4% of the treatment responders 
defervesced within two days, which may be considered 
as consequential evidence of effectiveness. This is in 
accordance with the report that viral clearance was 
documented within four days of treatment in 62.5% of 
COVID-19 patients [14]. The mean duration of fever in 
a general cohort of COVID-19 patients has been 
reported to be 5.6 ± 8.8 days [15]. Thus, assessing the 
response to favipiravir treatment with the resolution of 
fever on the fourth day of treatment may be useful to 
the clinicians. 

An antiviral drug could be more effective if given 
earlier in the disease course or to patients with less 
severe disease. However, we did not find any 
relationship between treatment success and the duration 
of symptoms (any combination of fever, cough, 
malaise, myalgia, dyspnoea, alterations in the sense of 
smell and taste etc). Of the two groups of patients 
included in the study, patients who had severe disease 
at admission (admission median SpO2/FiO2 231 (151-
279) were less likely to improve with favipiravir as 
compared to patients who initially had non-severe but 
progressive pneumonia (admission median SpO2/FiO2 
457 (438-461). This suggests that an excessive 
inflammatory response had already started in the former 
group of patients and was relatively unresponsive to 
antiviral treatment. 

Two meta-analyses of 11 and nine clinical studies 
investigating the efficacy and safety of favipiravir have 
been recently published [12,13]. Both reported that 

Table 2. Characteristics of the favipiravir responders and non-responders on the day favipiravir treatment was started and their clinical outcome. 

 All patients 
(n = 56) 

Responders 
(n = 34) 

Non-responders 
(n = 22) p value 

Age* 57.2 ± 16.4 57.8 ± 17.9 56.4 ± 14.3 0.75 
Gender (F/M) 25/31 15/19 15/7 0.10 
Comorbidities (n, %) 34 (60.7) 20 (58.8) 14 (63.6) 0.78 
Leukocyte (× 109/L) 6.65 (4.77-10.3) 6.46 (4.96-8.70) 7.58 (4.18-10.17) 0.81 
Neutrophil (× 109/L) 4.96 (3.22-7.73) 4.54 (3.23-6.62) 6.19 (3.16-8.97) 0.34 
Lymphocyte (× 109/L) 1.09- (0.77-1.61) 1.30 (0.82-1.75) 1.06 (0.69-1.33) 0.20 
CRP (mg/L) 83 (38-143) 74 (36-111) 118.5 (46.5-203) 0.043 
Ferritin (μg/L) 601 (244-949) 544 (209-735) 724 (279-1251) 0.27 
D-dimer (μg/L) 852 (529-1539) 781 (476-1539) 908 (728-1539) 0.47 
SpO2/FiO2 290 (230-433) 338 (245-439) 260 (183-386) 0.08 
HRCT findings (n, %) 
Bilateral involvement 52 (92.9) 30 (88.2) 22 (100) 0.14 
Ground glass opacities 51 (91.1) 30 (88.2) 21 (95.5) 0.58 
Consolidation 29 (51.8) 19 (55.9) 10 (45.5) 0.44 
Temperature (ºC) 38 (38-39) 38 (38-39) 38 (38-39) 0.23 
Time from onset of symptoms to start of favipiravir 
(day) 7.5 (6-11) 7.5 (6-13.25) 7.5 (5-10.25) 0.23 

Time to defervescence† (day) 1.5 (1-4) 1 (1-2) 3.5 (1.75-9.25) < 0.001 
Time to discharge‡ (day) 9.5 (6-14) 7 (5-10) 13.5 (10-18) < 0.001 

* Data for age are shown as mean ± SD. All other parameters are presented as median (IQR); † Signifies the number of days from the start of favipiravir treatment 
to day the patient defervesced; ‡ Signifies the number of days from the start of favipiravir treatment to day the patient was discharged; Abbreviations: CRP, C-
reactive protein; SpO2, Oxygen saturation measured by pulse oximetry; FiO2, Fraction of inspired oxygen; HRCT, High-resolution computerized tomography. 
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favipiravir treatment resulted in higher rates of clinical 
improvement in the first and second week of 
hospitalization. One of the meta-analyses also showed 
that there was a higher rate of viral clearance at the first 
week of treatment with favipiravir [13]. However, there 
was no difference in the requirement for intensive care 
and in mortality between favipiravir and comparator 
groups. Interestingly, none of the studies examined 
whether there was any predictor of clinical response; 
i.e., whether there was any subgroup of patients or any 
clinical condition which may be associated with a better 
response to favipiravir treatment. 

The study had certain limitations. One was the 
relatively small number of patients. However, the study 
population only received favipiravir for treatment and 
were closely followed up for clinical outcomes and 
laboratory parameters, which provided reliable 
information. Thus, the findings should be of value and 
relevance to the clinicians. Another limitation was that, 
because of its retrospective nature, the clinical outcome, 
but not the virologic outcome (i.e., the follow-up cycle 
threshold values) were considered as the primary 
endpoint. On the other hand, in the real-world setting, 
the relevance of follow-up PCR tests is debatable.  

 
Conclusions 

The findings in this study confirm that favipiravir 
treatment is safe and associated with a fast-clinical 
response in COVID-19 patients who do not present with 
respiratory failure. Clinicians should consider 
alternative therapies in patients who do not defervesce 
within four days. There is a need for controlled trials 
and these should include mild-to-moderate pneumonia 
and monitor time to defervescence. 
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