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Abstract

Background: Coronavirus disease 2019 (COVID-19) may lead to severe viral pneumonia 
and acute respiratory failure requiring intensive care unit (ICU) admission. During the 
early phase of the pandemic, favipiravir was widely used as an antiviral agent; however, 
evidence regarding the optimal timing of its initiation in critically ill patients has remained 
limited. This study aimed to evaluate the effect of favipiravir initiation timing on clinical 
outcomes and mortality in ICU patients with COVID-19.

Materials and Methods: This retrospective cohort study included adult patients (≥18 years) 
with laboratory-confirmed COVID-19 who were admitted to the ICU between April 1 and 
June 1, 2020. Patients were divided into two groups according to the timing of favipiravir 
initiation: Group I, favipiravir initiated at ICU admission; and Group II, favipiravir initiated 
prior to ICU admission and continued during the ICU stay. Demographic characteristics, 
comorbidities, clinical outcomes, laboratory parameters, and treatment-related data were 
obtained from electronic medical records and ICU follow-up charts. The primary outcomes 
were ICU length of stay and mortality. Secondary outcomes included respiratory support 
requirements and corticosteroid use.

Results: A total of 158 patients were analyzed (Group I, n=76; Group II, n=82). Baseline 
demographic and clinical characteristics were comparable between the groups. The ICU 
length of stay was significantly shorter in Group II compared with Group I (6.57 ± 5 
vs. 10.91 ± 8.54 days, p=0.001). Corticosteroid therapy was required more frequently in 
Group I than in Group II (36.8% vs. 15.8%, p=0.003). Rates of intubation, noninvasive 
mechanical ventilation, high-flow nasal cannula use, and tocilizumab therapy did not 
differ significantly between the groups. Mortality was numerically lower in Group II, 
but this difference was not statistically significant (46% vs. 56.6%, p=0.148). Laboratory 
parameters, including d-dimer, ferritin, and C-reactive protein, were similar between the 
groups.	

Conclusion: Earlier initiation of favipiravir prior to ICU admission was associated with 
a shorter ICU stay and reduced corticosteroid requirement but did not significantly affect 
mortality. These findings suggest that early antiviral therapy may modestly influence 
clinical progression in critically ill COVID-19 patients without altering overall survival.
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Introduction

The pneumonia caused by Severe Acute Respiratory 
Syndrome (SARS-CoV-2)—a novel coronavirus 
identified in Wuhan, China in late 2019—was declared 
a pandemic by the World Health Organization on March 
11, 2020, following its rapid global spread [1–3]. While 
different figures are reported by different countries, the 
rate of development of acute respiratory distress syndrome 
is above 16%, while mortality occurs in 1–2% of cases 
diagnosed with COVID-19 [4].

The most common symptoms of a SARS-CoV-2 infection 
are fever, cough, and dyspnea [1]. However, the disease 
has been observed to have a wide clinical spectrum, 
ranging from asymptomatic or mild upper respiratory 
tract infections to severe viral pneumonia accompanied 
by respiratory failure, which may necessitate admission 
to the intensive care unit (ICU) and can potentially lead 
to death [5].

Unfortunately, effective and universally accepted antiviral 
treatment strategies for COVID-19 were limited during 
the early phase of the pandemic, and several antiviral 
agents, including favipiravir, remdesivir, and lopinavir/
ritonavir, were repurposed based on their previous use in 
Middle East Respiratory Syndrome, SARS, Ebola Virus 
Disease, and Acquired Immune Deficiency Syndrome 
[6,7]. Among these, favipiravir is an inhibitor of RNA-
dependent RNA polymerase (RdRp) with activity against 
a wide spectrum of RNA viruses [8, 9].

Originally developed for the treatment of resistant 
influenza virus infections, favipiravir has been used 
experimentally for the treatment of COVID-19 in Japan 
since March 2020 [10] and has subsequently been 
included in treatment protocols in several countries, with 
variations in the timing of initiation. Early initiation of 
antiviral therapy during viral infections such as influenza 
[6] and SARS [7] has been associated with greater 
therapeutic benefit. Given that viral load in COVID-19 
patients has been reported to be highest at the time of 
hospital admission, early initiation of antiviral agents may 
play a role in controlling disease severity and progression 
[11].

The aim of the present study was to evaluate the effect of 
the timing of favipiravir initiation on clinical outcomes 
and mortality in critically ill COVID-19 patients treated 
in the ICU.

Materials and Methods

Study design and patient selection

This retrospective cohort study was conducted 
after approval was obtained from the institutional 
ethics committee (2011-KAEK-25, 2020/05-19) and 
authorization from the Ministry of Health. Medical 
records of adult patients (≥18 years old) with laboratory-
confirmed COVID-19 who were treated in the ICU 
of our hospital between April 1 and June 1, 2020 were 
retrospectively reviewed.

Patients were categorized into two groups according to 
the timing of favipiravir initiation:

•	 Group I: Favipiravir initiated at the time of ICU 
admission.

•	 Group II: Favipiravir initiated prior to ICU admission 
and continued during the ICU stay.

Demographic characteristics, baseline clinical variables, 
comorbid conditions, treatment-related data, and clinical 
outcomes reported in the Results section were obtained 
from the electronic medical record system and ICU 
follow-up charts.

Inclusion and exclusion criteria 

Patients were included in the study if they were 18 years 
of age or older, had a laboratory-confirmed diagnosis 
of COVID-19 based on a positive real-time reverse 
transcription polymerase chain reaction test obtained from 
upper respiratory tract samples, were admitted to the ICU 
during the study period, and received favipiravir treatment 
during their clinical course. Patients younger than 18 
years of age, those without laboratory confirmation of 
COVID-19, those who were not admitted to the ICU, and 
patients with incomplete medical records that precluded 
adequate evaluation of demographic characteristics, 
treatment-related data, or clinical outcomes were excluded 
from the study.
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Criteria for ICU admission and routine treatment 
protocol

The criteria for admission to ICU were determined 
according to the national COVID-19 guidelines [12]. 
Patients presenting with a respiratory rate ≥30 breaths/
min, dyspnea or signs of respiratory distress, oxygen 
saturation (SpO₂) <90% or arterial oxygen tension (PaO₂) 
<70 mmHg despite oxygen therapy at 5 L/min, a PaO₂/
FiO₂ ratio <300, hypotension (systolic blood pressure <90 
mmHg, a decrease of more than 40 mmHg from baseline, 
or a mean arterial pressure <65 mmHg), or tachycardia 
>100 beats/min were evaluated for ICU admission. 
In addition, patients with acute organ dysfunction or 
immunosuppression (including acute kidney injury, 
abnormal liver function tests, confusion, or acute bleeding 
diathesis), serum lactate levels >2 mmol/L, or signs of 
impaired peripheral perfusion such as cutis marmorata 
were also considered for intensive care unit admission.

Favipiravir therapy was administered in accordance with 
national COVID-19 treatment guidelines [12]. A loading 
dose of 1600 mg twice daily was administered on day 1, 
followed by a maintenance dose of 600 mg twice daily 
on days 2 through 5. Patients who showed insufficient 
clinical improvement during antiviral therapy received 
intravenous methylprednisolone at a dose of 1 mg/kg/day 
for five days, starting on day 5 of treatment.

For respiratory support, high-flow nasal cannula (HFNC) 
therapy was initiated when adequate oxygenation could 
not be achieved with conventional oxygen delivery 
methods. In patients with progressive hypoxemia and 
increasing respiratory distress despite oxygen therapy, 
mechanical ventilation was considered, and either non-
invasive mechanical ventilation (NIMV) or invasive 
mechanical ventilation was applied according to the 
patient’s clinical status. As part of routine ICU care, 
patients were evaluated using daily vital signs, physical 
examination findings, laboratory tests (including 
complete blood count, arterial blood gas analysis, and 
biochemical parameters), and imaging studies such as 
chest radiography, with chest computed tomography 
performed when clinically indicated.

Statistical analysis	

Statistical analyses were performed using IBM SPSS 
Statistics for Windows, Version 23.0 (IBM Corp., 
Armonk, NY, USA). The normality of continuous 
variables was assessed using the Shapiro–Wilk test. 
Continuous variables are presented as mean ± standard 
deviation (SD), while categorical variables are expressed 
as frequencies and percentages.

Comparisons between Group I and Group II were 
performed using the independent samples t-test for 
continuous variables and the chi-square test or Fisher’s 
exact test, as appropriate, for categorical variables. No 
correlation analysis was planned or performed. A p value 
of <0.05 was considered statistically significant.

Results

In the present study, data from 158 patients were analyzed. 
There were no statistically significant differences between 
Group I and Group II in terms of age, sex distribution, 
body mass index, APACHE II scores, smoking status, or 
the presence of comorbid conditions (Table 1).

Regarding respiratory support and clinical outcomes, the 
rates of intubation, noninvasive mechanical ventilation, 
and HFNC use were similar between Group I and Group 
II (Table 2). Intubation was required in 52 patients (68%) 
in Group I and 54 patients (65.9%) in Group II (p=0.185). 
Noninvasive mechanical ventilation was applied in 8 
patients in each group (10.5% vs. 9.8%, p=0.851), while 
HFNC therapy was used in 24 (31.6%) and 26 (31.7%) 
patients in Groups I and II, respectively (p=0.246).

The length of ICU stay was significantly shorter in 
Group II than in Group I (6.57 ± 5 vs. 10.91 ± 8.54 days, 
p=0.001). Corticosteroid therapy was required more 
frequently in Group I compared with Group II (36.8% vs. 
15.8%, p=0.003). There was no statistically significant 
difference between the groups in terms of tocilizumab use 
(p=0.324).

Mortality was numerically lower in Group II; however, 
this difference did not reach statistical significance (46% 
vs. 56.6%, p=0.148).
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Laboratory parameters, including d-dimer, ferritin, and 
C-reactive protein (CRP), were compared between Group 
I and Group II at ICU admission and discharge. No 
statistically significant differences were observed between 
the groups in d-dimer, ferritin, or CRP levels at either ICU 
admission or discharge. The detailed laboratory findings 
are summarized in Table 3.

Discussion

In this retrospective cohort study, we evaluated whether the 
timing of favipiravir initiation affected the clinical course 
or mortality of critically ill patients with COVID-19. 
Our results demonstrated that patients who received 
favipiravir prior to ICU admission had a shorter ICU 

stay and required less corticosteroid therapy, although 
mortality did not differ significantly between the groups. 
These findings suggest that earlier initiation of antiviral 
therapy may modestly influence disease progression but 
is unlikely to alter overall survival once critical illness 
has developed.

Favipiravir (T-705; 6-fluoro-3-hydroxy-2-
pyrazinecarboxamide) is an anti-viral agent that 
selectively and potently inhibits the RdRp. The action 
domain of RdRp is conserved among various types of 
RNA viruses, which allows a broader spectrum of anti-
viral activities. Favipiravir has been demonstrated to 
inhibit the RdRp of the influenza virus, and it has been 

Table 1: Demographic and clinical characteristics of the patients by study groups
Parameters Group I (n=76) Group II (n=82) P 
Age, mean ± SD, years 69.11±17.3 70.3±13.4 0.737 
Body mass index, mean ± SD,  kg/m2 25.84± 4.94    25.21± 4.1 0.547 
APACHE II score, mean ± SD 24.91±5.9 25.7±7.9 0.892 
Gender 
Female, n (%) 33 (43.4) 35 (42.7) 0.426 
Male, n (%) 43 (56.6) 47 (57.3) 
Smoking status 
Current smokers 22 (28) 25 (30.5) 0.832 
Non-smokers 54 (71) 57 (69.5) 
Comorbidities 
Hypertension, n (%) 24 (31.6) 22 (26.9) 0.542 
Diabetes mellitus, n (%) 10 (13.2) 7 (8.5) 0.357 
Coronary artery disease, n (%) 10 (13.2) 10 (12.2) 0.863 
Chronic kidney disease, n (%) 1 (1.3) 6 (7.3) 0.119 
COPD, n (%) 7 (9.2) 7 (8.5) 0.879 
Malignancy, n (%) 4 (5.2) 3 (3.7) 0.712 
Other, n (%) 8 (10.5) 15 (18.3) 0.160 
None (No comorbidity), n (%)     12 (15.8) 12 (14.6) 0.836 
SD: Standard deviation, BMI: Body mass index, APACHE II: Acute physiology and chronic health 
evaluation II, COPD: Chronic obstructive pulmonary disease. 
 

Parameters Group I (n=76) Group II (n=82) P 
Endotracheal intubation, n (%) 52 (68) 54 (65.9) 0.185 
Length of ICU stay, mean ± SD (days) 10.91±8.54 6.57±5 0.001 
Mortality, n (%) 43 (56.6) 38 (46) 0.148 
 NIMV, n (%) 8 (10.5) 8 (9.8) 0.851 
HFNC, n (%) 24 (31.6) 26 (31.7) 0.246 
Corticosteroid therapy, n (%) 28 (36.8) 13 (15.8) 0.003 
Tocilizumab therapy, n (%) 8 (10.5) 5 (6.1) 0.324 
SD: Standard deviation, ICU: Intensive care unit; NIMV: Noninvasive mechanical ventilation, HFNC: High-
flow nasal cannula for oxygen therapy. 
 

Table 2. Clinical outcomes and treatment modalities according to study groups
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found to be effective also against such RNA viruses as 
bunyaviruses, arenaviruses and filoviruses  [13,14]. 

Favipiravir has been used in various clinical trials for 
therapeutic purposes during the COVID-19 pandemic, 
although discussions are limited by the scarcity of 
randomized controlled trials. The randomized controlled 
study by Chen et al. compared favipiravir and another 
antiviral agent in 240 patients, and while no difference in 
recovery was recorded during the seven-day follow-up, 
the favipiravir group recorded a greater decrease in fever 
and coughing in moderate cases. There was, however, no 
significant change in the recovery rate of severe or critical 
patients  [15]. 

Studies evaluating the in vitro activity of various drugs 
against SARS-CoV-2 found the effective concentration 
(EC 50) of favipiravir to be 61.88 μM, reporting it to 
be more effective, even the concentrations were higher, 
when compared to chloroquine and remdesivir  [16]. An 
open-label, non-randomized trial including 80 COVID-19 
patients compared lopinavir/ritonavir combination 
therapy and favipiravir therapy, and found favipiravir to 
be more effective against COVID-19 in terms of disease 
progression and viral clearance  [4]. In a multicenter, 
randomized, Phase II/II clinical trial, favipiravir provided 
viral clearance of SARS-CoV-2 in 62.5% of the patients 
within four days  [17]. Yamamura H. et al. evaluated the 
efficacy of favipiravir and steroid therapies, and reported 
that favipiravir alone was unable to control inflammation 
in the treatment of mechanically ventilated patients. The 
authors claimed that their findings could be helpful in the 
development of a treatment strategy for severe COVID-19 
patients [18]. 

In our study, favipiravir was initiated in all patients as part 
of the national treatment protocol [12], initially only in 
intensive care unit patients and, following a subsequent 
protocol change, in patients prior to ICU admission. The 
present study, evaluating the outcomes of this practice 
at clinical follow-ups, identified differences in two 
parameters.

The first difference was that the patients initiated with 
favipiravir during their stay at the clinic, and that then 
required intensive care, recorded significantly shorter 
hospital stays than those initiated with favipiravir during 
their ICU stays.

The second difference identified was that patients who 
received favipiravir earlier required less corticosteroid 
therapy. In the present study, corticosteroid treatment 
was administered based on clinical indicators of disease 
progression, including worsening respiratory status, 
increasing oxygen requirements under mechanical 
ventilation, and a trend toward elevated inflammatory 
markers such as ferritin. This approach is consistent with 
the findings reported by Gönen et al., who evaluated low-
dose dexamethasone therapy in critically ill COVID-19 
patients and demonstrated that corticosteroids should 
be considered as a targeted treatment strategy in the 
presence of pronounced inflammatory responses rather 
than as a routine intervention [19]. In this context, the 
reduced need for corticosteroids observed in patients with 
earlier favipiravir initiation may reflect a more controlled 
inflammatory course rather than variation in clinical 
decision-making or treatment thresholds.

Parameters Group I (n=76) Group II (n=82) P 
D-dimer 
ICU admission, mean ± SD (mg/L) 9.14±15.3 10.7±17.6 0.568 
ICU discharge, mean ± SD (mg/L) 9.48±14.8 9.95±16.9 0.256 
Ferritin 
ICU admission, mean ± SD (ng/mL) 658±657 608±583 0.148 
ICU discharge, mean ± SD (ng/mL) 672±732 837±772 0.150 
C-reactive protein 
ICU admission, mean ± SD (mg/L) 119.3±75 102±78.2 0.246 
ICU discharge, mean ± SD (mg/L) 105.5±88 107±74 0.986 
SD: Standard deviation, ICU: Intensive care unit. 
 

Table 3. Laboratory parameters at ICU admission and discharge according to study groups
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Based on the findings of the present study, two key 
observations merit particular emphasis. Our results indicate 
that early initiation of favipiravir alone is not sufficient 
as a definitive treatment for COVID-19; however, it 
may contribute to improved clinical progression by 
attenuating the inflammatory response and slowing the 
development of cytokine storm, thereby reducing the need 
for corticosteroid therapy. In this context, institutional 
analyses conducted during the COVID-19 pandemic 
demonstrated increased rates of clinical deterioration and 
poorer outcomes among hospitalized patients, highlighting 
the substantial burden placed on intensive care systems 
at that time [20]. These observations remain relevant 
today and underscore the importance of not overlooking 
the clinical and organizational lessons learned during the 
pandemic, as experience gained from treatment strategies 
and patient management may provide valuable guidance 
for future global health crises.

Limitations

This study has several limitations that should be considered 
when interpreting the findings. First, the retrospective and 
single-center design of the study inherently limits control 
over potential confounding variables and does not allow 
definitive causal inferences to be drawn. Nevertheless, 
this design reflects real-world clinical practice during the 
early phase of the COVID-19 pandemic.

Second, detailed virological parameters such as 
quantitative viral load measurements and exact symptom 
onset dates were not available. However, the primary 
objective of the study was to evaluate the timing of 
favipiravir initiation in relation to ICU admission, which 
was clearly documented in all patients. Accordingly, the 
grouping strategy was based on well-defined and clinically 
relevant treatment initiation points, allowing a reliable 
comparison of early versus later antiviral initiation within 
the context of critical illness.

Third, the decision to administer corticosteroid therapy 
was based on clinical judgment rather than strictly 
predefined criteria. This approach is consistent with 
routine clinical practice during the evolving treatment 
landscape of the pandemic and may reflect individualized 
patient management rather than protocol-driven 
intervention.

Finally, as the study was conducted during the early 
phase of the COVID-19 pandemic, treatment strategies 
and supportive care practices were subject to change 
over time. These temporal variations should be taken into 
account when generalizing the results, although they also 
underscore the relevance of the findings to real-world 
clinical decision-making during a rapidly evolving public 
health crisis.

Conclusion

In this retrospective cohort study of critically ill patients 
with COVID-19, earlier initiation of favipiravir—prior to 
admission to the intensive care unit—was associated with 
a shorter ICU stay and a lower need for corticosteroid 
therapy. However, early favipiravir administration did not 
result in a statistically significant reduction in mortality. 
These findings suggest that while earlier antiviral 
treatment may contribute to modest improvements in 
certain clinical outcomes, it is unlikely to substantially 
alter survival once critical illness has developed. Given 
the limitations inherent to the retrospective design and the 
potential influence of confounding factors, these results 
should be interpreted with caution. Nevertheless, the 
findings of the present study may provide valuable insights 
for the timing of antiviral therapy in future outbreaks of 
COVID-19 or other emerging viral respiratory infections, 
and may help inform clinical decision-making and 
preparedness strategies in similar pandemic settings.
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