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Abstract

Background
Favipiravir, an antiviral recommended for use in patients with tachypnea (respiratory rate 30 / min) in
COVID-19 pneumonia, with SpO2 level below 90% in room air and with bilateral diffuse pneumonia on
chest X-ray or tomography, or patients with treatment-resistant fever, is a new type of RNA-dependent RNA
polymerase (RdRp) inhibitor. After the administration of Favipiravir, it contributed signi�cantly to reducing
mortality in patients with severe COVID-19 positive disease. We performed this study to determine the
start time in Favipiravir's covid pneumonia.

Material and Method:
We evaluated the effect of a total of 5 days of oral treatment as a 2 × 1600 mg loading dose and a 2 × 
600 mg maintenance dose of Favipiravir added to the standard COVID-19 treatment received by patients
with laboratory-radiology-clinical �ndings who have advanced or severe COVID 19 pneumonia.

Results
180 patients hospitalized at Tuzla State Hospital and given Favipiravir treatment between 20/3/2020 and
30/5/2020 were examined. As of hospitalization, 17 of 101 patients (17%) who were given Favipiravir
treatment in ≤ 3 days died, 30 of 79 patients (38%) who were given Favipiravir treatment for in > 3 days
died (p:0.002). 33 of 47 patients (70%) who died were > 65 years old. Only 5 of the 47 (11%) patients who
died had no comorbid disease. 35 had two or more comorbid diseases.

Conclusion
Patients with radiological �ndings indicating that COVID-19 will be severe and laboratory �ndings at the
time of the �rst 3 days should be initiated with an effective dose of Favipiravir treatment without waiting
for the clinical worsening.

1 Background
SARS-CoV-2 is an enveloped, positive-polarity, and single-stranded RNA virus that belongs to the beta-
coronavirus group. SARS-CoV-2 is a zoonotic pathogen and can cause symptoms ranging from mild
clinical course to severe lower respiratory tract infection (ARDS) when it infects humans [1]. SARS-CoV-2
has a genetic similarity of 79% to SARS-CoV, 50% to MERS-CoV, and ~ 96% to coronaviruses found in
bats. The main feature of SARS-CoV-2, which appears to have been formed as a result of a new mutation,
is that it easily binds to the ACE2 receptor, especially lung type 2 alveoli cells in humans, and uses the
ACE2 receptor as the entry gate to the cells [2]. Replication of the virus, which enters the cell by binding to
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ACE2, begins, and the in�ammatory reaction chain is triggered [3]. Depending on the age of the host and
the immune system, the severity of the in�ammatory reaction occurs [4]. It mainly affects the natural
immune system and leads to the release of cytokines [5]. They are viruses with positive polarity. They do
not contain RdRp enzymes but the genetic structure to code. They produce this enzyme in the host cells
they enter. In the presence of an effective RNA-dependent RNA polymerase inhibitor, it is thought that this
drug may be effective against the replication of the virus and possible mutations that the virus may pass
through [6]. SARS-CoV-2 is mainly spread through droplets and direct contact. The contagious rate is high
[7]. The average incubation period of COVID-19 infection is 5.5 days. However, it was reported that it
could extend up to 14 days [8]. The most common symptoms are fever, fatigue, muscle pain, sore throat
and dry cough, dyspnea, less commonly nausea, vomiting, and diarrhea [9]. In 80% of the cases, the
symptoms are mild-moderate [10] In mild cases, there may be complaints similar to upper respiratory
tract infection, mild fever, and muscle pain that do not affect daily life, and there may not be any
symptoms during the contagious period. Another characteristic of patients who develop severe COVID-19
infection is a high viral load and prolonged virus excretion [11]. The main cause of hospital admissions is
pneumonia. Causes of death are respiratory failure, circulatory failure due to myocardial damage, and
respiratory and circulatory failure [12]. Although various protocols have been tried in the treatment of
COVID-19, there is still no standard treatment option established by traditional evidence-based methods.
200 mg hydroxychloroquine sulfate twice a day for 5 days and oseltamivir in cases in which in�uenza
cannot be excluded, azithromycin, and/or hydroxychloroquine sulfate for 5 days in patients diagnosed
with uncomplicated probable/de�nite COVID-19, age (> 50), risk factors or low prognosis indicators and
oseltamivir in cases in which in�uenza cannot be excluded, azithromycin, hydroxychloroquine sulfate
and/or Favipiravir for 5 days in cases with severe pneumonia and oseltamivir in cases where in�uenza
cannot be excluded, and Favipiravir or lopinavir 200 mg/ritonavir 50 mg tablets for 10–14 days in
addition to hydroxychloroquine in patients whose clinical condition became severe or whose pneumonia
symptoms progressed while receiving hydroxychloroquine treatment were recommended for treatment.
As a support treatment, antibiotic administration is recommended in ARDS cases, including 1–
2 mg/kg/day, methylprednisolone for 5–7 days with a “poor level of evidence,” and in severe pneumonia
by including atypical pneumonia. Anti-cytokine/anti-in�ammatory treatments such as Tocilizumab and
Anakinra can be tried in patients with macrophage activation syndrome (MAS) characterized by a
cytokine storm. Coronavirus can lead to thromboembolic complications as a result of vascular
microthrombotic disease in patients who develop stasis or sepsis directly associated with endothelial
damage, inactivity, or hospitalization. Therefore, low molecular weight heparin (enoxaparin 40 mg/day)
prophylaxis should be administered to all COVID-19 patients [13].

2 Material And Methods

2.1 Patients
This study was carried out in Tuzla State Hospital with the approval of the Marmara University Faculty of
Medicine Ethics Committee after obtaining permission from the Scienti�c Research Unit of the Ministry of
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Health and with the permission of Istanbul Provincial Health Directorate(Marmara University Dean Of
Faculty of Medicine Faculty of Medicine Research Ethics Commitee numbered: E.70737436-050.01.04-
2000202899, 29.09.2020). Our study was conducted in accordance with the Decleration of Helsinki
Principles. Patients with severe COVID-19 pneumonia who were admitted to Tuzla State Hospital between
20/3/2020 and 30/5/2020 and treated with Favipiravir at any stage of their treatment were examined
retrospectively. The study included patients aged over 18, non-pregnant (for women), with or without
comorbid, and those who have severe pneumonia (respiratory rate > 30/min) and/or severe respiratory
distress (dyspnea or use of extra respiratory muscles) and/or �ngertip oxygen saturation < 90%
(PaO2/FiO2 < 300 in patients receiving oxygen) and were treated with Favipiravir at any stage of their
treatment and have bilateral multi-lobar ground glass densities in computed tomography (CT).

3 Statistical Analysis
The research data were collected retrospectively through the Tuzla State Hospital registration system.
Descriptive statistics, categorical variables, and mean ± SD or median and interquartile range for
continuous variables. Comparisons were determined by t-test. The SPSS 22.0 statistics method was
used.

4 Results
We examined 180 patients hospitalized in Istanbul Tuzla State Hospital and treated with Favipiravir
between 20/3/2020 and 30/5/2020. The mean age of the patients is 59 ± 17.4. The number of patients
aged ≤ 65 years is 108, and ≤ 65 years old mortality rate is 12%. 15 of 108 patients died. The average
age of the patients who died was 71.0 ± 14.7, and the average age of the recovered patients was 54.7 ± 
16.3 (p < 0.001). The number of patients aged > 65 years is 72 patients, and the mortality rate is 45%. 32
of 72 patients died. This means that the mortality rate increases as age increases. While the mortality
rate was 64% in males and 36% in females (17 of the 47 patients who died were female and 30 were
male)(Fig. 1). It was found that those with one or more comorbidities had higher mortality rates. We
observed that as the number of comorbidities increased, the mortality rate increased. The comorbidities
of patients were listed as hypertension (79 patients have a diagnosis of hypertension, 29 patients use
ACEIs, and 36 patients use ARB), hyperlipidemia (57 patients diagnosed with hyperlipidemia), diabetes
mellitus (52 patients with diabetes mellitus diagnosis), and CAH (33 patients with a diagnosis of CAH).
Of the 47 patients who died, 42 had at least one comorbid disease (89%). 63% of 180 patients had at
least one comorbid disease (Fig. 2). When the symptoms at admission are evaluated, cough (52%, 94
patients), dyspnea (47%, 86 patients), and fever (45%, 82 patients) are the �rst three clinical �ndings
(Fig. 3).

When the blood types of the ex-patients were examined, blood type A was the majority (Fig. 4). When we
examined the blood types, the A blood type mortality was found to be the highest. While the A blood type
was 55% in all patients, the A blood group was 68% in the ex-patients. The rate of A blood group was
higher than the non A-blood groups, among ex patients. (p:0.03). Anemia, leukocytosis, neutrophilia,
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lymphopenia, and thrombocytosis were found in the hemogram of the patients at the time of the �rst
application, who later died. We found that ex-patients had signi�cantly higher levels of CRP, D-dimer, LDH,
and Ferritin. When we evaluated the Favipiravir initiation time after hospitalization, we found that the
mortality rate was signi�cantly lower in those who received Favipiravir treatment within the �rst 72 hours
of hospitalization (p:0.002) (Fig. 5). Regarding patient characteristics, there was no difference between
the characteristics of patients who were started favipiravir in the �rst 3 days and after 3 days (p > 0.05)
(Table 1).

Table 1
Comparison of ≤ 3 day and > 3 day Favipiravir initiation by patient characteristics

Patient
Characterisitics

≤ 3 day Favipiravir initiation
(n:101)

> 3 day Favipiravir initiation
(n:79)

P
value

Mean age 58.0 ± 16.1 60.4 ± 18.9 0.34

Age     0.19

≤ 65 years 58 53  

> 65 years 43 26  

Sex     0.09

Female 36 37  

Male 65 42  

Number of
comorbidity

    0.12

0 34 29  

1 11 11  

2 17 9  

≥3 37 29  

Blood group type     0.36

A 41 19  

Non-A 24 22  

5 Discussion
Based on the experience of other viral infections, the opinion prevails that early antiviral therapy will be
more useful in the treatment of COVID-19. The most important bene�t of early antiviral therapy is that it
reduces the rate of viral replication. The most experience of the bene�ts of early antiviral therapy has
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been observed during In�uenza treatment [14, 15]. It has been reported that early antiviral therapy is
necessary and bene�cal in many clinical trials on Covid-19. In some of these trials;

Magleby et al., A retrospective cohort study from New York in 678 hospitalized patients with COVID-19
showed high viral load was independently associated with mortality (adjusted odds ratio [aOR] 6.05 and
p < 0.001) and intubation (aOR 2.73 and p < 0.001) than patients with medium and low viral load [16].
Wue et al., Only comorbidity and time from illness to antiviral treatment are statistically signi�cantly
associated with the severity of disease in the multivariate analysis. It has also shown that the time for
antiviral therapy initiation is signi�cantly shorter in mild illness as compared to severe illness[17]. Early
antiviral therapy prevents increased viral load in the lower respiratory tract. Save time to inactivate the
virs in the upper respiratory tract. Weiss et al., Viral load in the upper respiratory tract peaks early in mild
patients (4 days) as compared to in moderate-severe patients(8 days). Similarly, viral load in lower
respiratory tract (LRT) peaks early in mild patients (6 days) than in moderate-severe patients (11days). It
shows how important early diagnosis and time to start to treatment[18]. Doi et al., Describe successful
treatment of patients with early COVID-19 with favipiravir, an oral polymerase inhibitor, to rapidly and
substantially clear SARS-CoV-2 from nasal secretions irrespective if it was started relatively early or later
within the �rst week of infection[19]. Goyal et al., It has been reported that if a patient receives antiviral
therapy in the early phase of infection, there are high chances that the duration of shedding and intensity
of the effector immune response may decrease; however, there may be a limited impact on viral area
under the curve (AUC) possibly owing to higher levels of early SARS-CoV-2 replication[20]. Early antiviral
therapy can effectively shorten the virus clearance time and prevent the rapid progression of COVID-19.
Therefore, COVID-19 patients should receive combination treatments with antiviral treatment at an early
stage. Saber Ayed et al., The antiviral drugs administered shortly after the onset of symptoms can
shorten the course of clinical illness and it can reduce the infectiousness to others by reducing viral
shedding[21]. Wu J et al., Found that older adults and patients with underlying diseases are more likely to
experience severe COVID-19 progression. It is recommended to start antiviral treatment in time to slow the
progression of the disease and improve the prognosis[22]. SARS, MERS, and COVID-19 are viruses with
similar genetic structures[23]. The bene�t of early antiviral treatment has also been experienced in SARS
and MERS infections, which have a similar genetic structure[24]. Similarly, since it is not known precisely
in which patients will have a more severe course of viral infection, antiviral treatment should be initiated
without delay, especially in the elderly, patients with multiple chronic diseases, and COVID-19 patients
who meet the clinical and laboratory criteria for the severe disease at the time of onset[25]. Ting Yu et al.
divided 129 con�rmed mild to moderate COVID-19 patients who were treated with antiviral drugs at the
time of their hospitalization at Wuhan Union Hospital, China, into the early antiviral treatment group and
the late antiviral therapy group they included. Demographic data, laboratory tests, virus recovery time, and
chest CT scans were collected, calculated, and compared between the two groups. The resulting data
showed that the median time from the onset of the disease to the onset of antiviral treatment in all
patients was 6 days. The group receiving early antiviral treatment showed 7 days shorter virus recovery
time compared to the group receiving late antiviral treatment. After the virus was cleared, the group
receiving early antiviral treatment showed milder disease than the group receiving late antiviral treatment.
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Early antiviral treatment can effectively shorten the virus recovery time and prevent the rapid progression
of COVID-19. Therefore, COVID-19 patients should receive treatments combined with antiviral treatment
at an early stage[26].

In our study; similar to the above studies, we found that early antiviral therapy bene�t and reduces
mortality.

6 Conclusıon
The primary defense mechanism against viral infections is the response formed by the humoral immune
system. However, in some infectious diseases, such as COVID-19, the immune system may not be able to
neutralize the virus. In these cases, it is necessary to use treatments that will reduce the rate of replication
of the virus. Early antiviral drugs will reduce the rate of viral replication and save time for the humoral
defense mechanism to neutralize the virus. In our study, we found that the initiation of Favipiravir, an
RdRp inhibitor antiviral, within the �rst 72 hours after the onset of disease symptoms signi�cantly
reduced mortality. Nevertheless, the research has limitations, such as the fact that the study was
conducted with the participation of a small group of patients.
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Figure 1

The relationship between age and survival by gender



Page 12/13

Figure 2

The relationship between comorbidity type and survival HT: Hypertention, CAD: Coroner arter disease,
PAH: Peripheral arter disease, HL: Hyperlipidemia, CHD: Congestive heart disease, DM: Diabetes mellitus,
COPD: Chronic obstructive pulmoner disease
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Figure 5

The relationship between Favipiravir initiation time and survival


