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Abstract

Background: A pandemic of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causing coronavirus disease 2019 (CO-
VID-2019) has shattered the globe with no prophylactic vaccine or anti-SARS-CoV-2 medication inducing a morbidity of more than 
75 million patients and mortality of more than one million individuals in the world. 

Aims: This open level observational study has been designed to assess the therapeutic potentiality of favipiravir, an antiviral drug, 
originally developed for another coronavirus in patients with mild COVID-19.

Materials and Methods: A total of 45 COVID-19 patients positive for (SARS-CoV-2) confirmed by polymerase chain reaction (PCR) 
of nasal swab were enrolled in this study in Combined Military Hospital (CMH), Dhaka, Bangladesh. The patients were provided with 
standard of care (SoC) plus favipiravir for 10 days. 

Results: No notable adverse event was recorded due to usage of favipiravir in these patients during the observation period. All pa-
tients became negative for SARS-CoV-2 and they were discharged from the hospital within a mean period of 12.4 days (the shortest 
period being 3 days and longest was 30 days).

Conclusion: Although this is an open level study, it seems that favipiravir is safe and effective for treatment of mild COVID-patients. 
However, a double-blind, controlled study with large sample size would be required to validate its clinical usage and registration.
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Introduction
Severe acute respiratory syndrome 2 (SARS-CoV-2) is the new-

ly evolving human coronavirus infection that causes coronavirus 

disease 2019 (COVID-19) [1]. The infection was first reported in 
China in December 2019 and spread rapidly to all over the world; 
more than 7.5 million confirmed infections and more than one mil-
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lion deaths around the world in last 10 months [2,3]. There is no 
prophylactic vaccine for this virus. Although at least seven months 
have passed after initial reporting of the virus, and it seems that 
a vaccine of some potentiality may be available within next 6 - 12 
months. In this pretext, various approaches have been taken for 
containment the spread of this virus around the world such as 
‘Testing, Contact Tracing and Treatment (3Ts)’ as well as ‘Contact, 
Crowd and Congestion (3Cs)’ concepts. When all realities are com-
piled together, it seems that pandemic of COVID-19 is a challenge to 
the international community that may not be addressed with con-
ventional approaches [4,5]. 

The clinical course of the COVID-19 patients is highly variable 
and difficult to predict. A major proportion of COVID-19 patients 
remain completely asymptomatic and the infection of these per-
sons is detected as a chance finding when SARS-CoV-2 is searched 
in these patients as contacts of other COVID-19 patients [6,7]. The 
next, another group of SARS-CoV-2-infected patients exhibit with 
mild or moderate symptoms and majority of these patients may 
not need any specific therapy and these patients recover spontane-
ously. Although the molecular facts indicate that the pathogenesis 
of COVID-19 is yet to be explored, asymptomatic COVID-19 patients 
as well as COVID-19 patients with mild and moderate symptoms 
may suddenly develop serious illness with intractable complica-
tions like acute respiratory distress syndrome (ARDS) and pneu-
monias as well as various other multiorgan pathologies [8-11].

 When all these facts are properly analyzed, it become apparent 
that there is pressing need for development of drugs for contain-
ment of SARS-CoV-2 and control of complications of COVID-2019. 
Scientific oversights indicate that development of a new drug for 
COVID-19 is a time-consuming factor and as a practical approach 
different available antiviral drugs are now being tested for COV-
ID-19 patients [12-16]. 

More than 300 clinical trials are ongoing with various exit-

ing antiviral and immunomodulating agents in various stages of 
treatment of COVID-19. The most frequently used agents include 
chloroquine, hydroxychloroquine, lopinavir/ritonavir, favipiravir 
and remdesivir, nitazoxanide and ivermectin [17-21]. We have re-
ported two observational studies in which safety and efficacy of hy-
droxychloroquine with two antibiotic combinations were assessed 
in COVID-19 patients in Bangladesh [22,23]. As next step, in the 
present communication, we have assessed the safety and efficacy 

of favipiravir for COVID-19 patients in Bangladesh. These observa-
tional studies would bring us close to developing proper effective 
treatment regimen for COVID-19 patients in Bangladesh. 

Patients and Methods
Patients

This observational study was conducted under the supervi-
sion of Combined Military Hospital (CMH), Dhaka, Bangladesh. 
The study is a single center and prospective in nature. The study 
design has been approved by the hospital authority and informed 
consent was taken from all patients. The inclusion criteria included 
positive for SARS-CoV-2 and adult having an age over 18 years. The 
exclusion criteria included negativity for SARS-CoV-2, age below 
18 years, and harboring severe forms of pneumonia. All patients in 
this cohort had mild form of COVID-19. SARS-CoV-2 positivity was 
evaluated by polymerase chain reaction (PCR) of nasal swab. The 
criteria for discharge from the hospital included to be negative for 
SARS-CoV-2 in two consecutive assessments, 24 hours apart and 
being free of symptoms and signs of COVID-19, if any. A total of 
45 patients could be finally analyzed on the basis of inclusion and 
exclusion criteria.

Therapeutic regimen

All patients received standard of Care (SoC) therapy as per 
recommendation of the attending physician based on their clini-
cal conditions and pathological evaluations. SoC usually included 
drugs of symptomatic maneuvers. Antipyretic drugs were given for 
fever and pain killers for reducing pain. In some cases, antibiotic 
was given when infection was considered. Oxygen was given when 
oxygen concentration in the blood persistently reduced below 94% 
reduced and patients had respiratory difficulty. In addition to the 
SoC, all patients received one antiviral drug, favipiravir. It was given 
at dose of 1600 mg, twice daily, on day 1 and this was followed 
by 600 mg, twice daily, from 2nd to 10th days. If a patient recovered 
from symptoms of COVID-19 and became negative for SARS-CoV-2, 
the patient was subjected to discharge. All patients maintained a 
constant contact with the CMH so that any future adverse events of 
the virus or re-infection could be addressed. 

Trial procedure

CMH is a highly organized hospital and all patients were prop-
erly assessed about vital signs, and physical examination during 
admission. Also, all new symptoms and aggravation of pre-existing 
symptoms were monitored. Peripheral blood was taken from each 
patient to check complete blood picture, levels of hemoglobulin, 
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creatinine, bilirubin, and alanine aminotransferase (ALT) to de-
velop insight about the condition of vital organs. X-ray of chest was 
accomplished as and when necessary. Oxygen saturation was mon-
itored regularly and all measures were adopted to provide oxygen 
supply. Also, ventilator facilities were at hand for use if indicated. 

Statistical analysis

The data have been shown as mean and standard deviation as 
well as median and range. For the statistical analysis, paired t test 
was used for normally distributed data. When the distribution was 
skewed, the Wilcoxon signed-rank test was used. A p value of less 
than 0.05 was regarded as statistically significant. 

Result
After carefully considering the inclusion and exclusion criteria 

and on the basis of aim of objective of the study, a total of 45 pa-
tients were finally enrolled in this study. The majority of the pa-
tients were male (N = 36). The age of the patients varied consid-
erably and it ranged from 20 - 86 years. The mean age was 47.6 
years. The patient’s profile has been shown in table 1. Twenty-five 
patients were below 50 years of age, whereas the rest 20 patients 
were comparatively older. The comorbidities of the patients have 
been shown in table 1. Diabetes mellitus was the most common 
comorbidity and this was detected in 9 patients. Hypertension and 
hypothyroidism were seen in 2 and 1 patients, respectively. Table 
1 profiles treatment approaches and clinical outcomes of patients 
with COVID-19.

The presenting symptoms were also highly variable and have 
been shown in table 1. Cough was a common complain of all pa-
tients. Others reported symptoms were compatible with common 
cold or COVID-19, such as headache, myalgia, loose motion, anos-
mia. The oxygen saturation was mostly within normal range except 
in one patient with 94% oxygen saturation. Different parameters 
of blood for assessing general conditions, liver function test, kid-
ney functions and electrolyte levels have been cited in table 2. Data 
of different parameters have been at two time points, one during 
admission and the other 7 days after taking favipiravir. Depend-
ing on the condition of the patient, they were given oxygen supple-
mentation. Steroid was given based on the decision of the attend-
ing physicians. The patients did not receive convalescent plasma or 
immunomodulating agent. 

The study was designed to assess two important points about 
favipiravir: (1) the safety of the drug and (2) the antiviral poten-
tiality of the drug in COVID-19 patients. To accomplish this goal, 
we checked different parameters of safety in different time points. 

Variables Total patients
Number of patients 45
Characteristics of patients
Age, years 47.6 ± 15.4 (48; 20 - 82)
Age group
20 - 50 25 (56)
≥ 51 20 (44)
Sex
Female 9 (20)
Male 36 (80)
Comorbidities and preexisting 
conditions
Hypertension 1 (2)
Diabetes Mellitus 9 (20)
Hypothyroidism 2 (4)
Presenting symptoms
Cough 45 (100)

Headache 10 (22)
Myalgia 8 (18)
Loose motion 4 (9)
Anosmia 2 (4)
Body temperature-°F 98.4 ± 1.5 (98; 96 - 101)
≥ 99.5 4 (9)
Heart rate - beats/min 81 ± 10 (78; 68 - 10)
Respiratory rate - breaths/min 13 ± 1 (13; 10 - 14)
Oxygen saturation - % 96 ± 1 (96; 94 - 98)
≤ 94 1 (2)
Treatment approaches
Antipyretic drug 4 (9)
Antibiotic (azithromycin) 5 (100)
Favipiravir 45 (100)
Clinical outcomes
Duration of hospital stay-day 12.4 ± 5.9 (13; 3 - 30)
Discharged 45 (100)

Table 1: Profiles treatment approaches and clinical outcomes of 
patients with COVID-19.

Data of age, body temperature, heart rate, respiratory rate, and 
duration of hospital stay are shown as mean ± standard deviation 

(median and range). Other values are number and parenthesis 
indicates % of the group.
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The levels of liver functions [alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST), serum bilirubin], kidney func-
tions [serum creatinine], and those of different electrolytes have 
been plotted at two points, just before admission and one week af-
ter admission. The levels of ALT were higher in 17 patients during 
admission. In 10 patients, the levels of ALT were elevated during 
therapy. In 7 patients, the levels of ALT reduced during therapy and 
1 of them reverted to within normal range. The levels of other se-
rological markers regarding kidney functions or serum electrolyte 
remain unaltered after receiving favipiravir.

The second objective was about antiviral potentiality of favipi-
ravir. All patients became negative for SARS-CoV-2 by PCR during 
discharge. The average during of discharge after admission was 
23.3 days and the range was 3-30 days. Although early discharge 
was done for some patients, all patients were instructed to take 
favipiravir for proper duration. As this is an observational study, 
there is no comparable group in this cohort. Thus, there may some 
patients who might be negative for SARS-CoV-2 as a part of natural 
course even without any treatment. 

There has been no death in this cohort and none required any 
intensive care unit facility. 

Variables Day of admission 7 Days after Admission
Pathological features
Hemoglobin concentration (%) 12.9 ± 2.4 (12.4; 9.0 - 19.4) 12.8 ± 1.4 (12.8; 10.0 - 15.3)
WBC (mm3) 7369 ± 3685 (6300; 2400 - 15000) 9490 ± 4478 (8500; 3000 - 19000)
Neutrophil (%) 66 ± 17 (68; 40 - 90) 76 ± 13* (81; 48 - 95)
Platelet (mm3) 224 ± 139 (160; 91 - 666) 287 ± 131 (247; 141 - 631)
Bilirubin (mg/dL) 0.69 ± 0.56 (0.50; 0.30 - 3.20) 0.77 ± 0.42 (0.73; 0.30 - 1.60)
ALT (U/L) 81 ± 85 (58; 15 - 355) 81 ± 66 (45; 11 - 300)
AST (U/L) 54 ± 23 (61; 19 - 107) 41 ± 20 (37; 21 - 121)
Albumin (g/L) 3.8 ± 0.6 (3.8; 2.8 - 5.0) 3.6 ± 0.4 (3.6; 2.9 - 4.4)
Creatinine (mg/dL) 1.3 ± 2.3 (0.8; 0.6 - 12) 1.1 ± 2.1 (0.7; 0.6 - 12)
Sodium (mEq/L) 136 ± 5 (137; 122 - 143) 138 ± 5 (139; 128 - 150)
Potassium (mEq/L) 4.3 ± 0.6 (4.2; 3.3 - 5.8) 4.2 ± 0.8 (4.2; 1.0 - 5.5)
Chloride (mEq/L) 95.8 ± 5.1 (97; 81 - 109) 96.8 ± 3.4 (97; 90 - 105)

Table 2: Pathological features of patients with COVID-19.

Data are shown as mean ± standard deviation (median and range). WBC: White Blood Cell; S. ALT: Alanine Transaminase;  
AST: Aspartate Transaminase. Statistical significance was considered when p value was < 0.05 and shown as * mark.

Discussion 
Outbreak and pandemic of coronavirus SARS-CoV-2 in 

2019/2020 have challenged the present and future of global health 
and health care delivery system of almost all countries of the world 
[2,3]. In fact, with some minor exceptions, most of the countries 
of the world, both developed and developing, both rich and poor 
countries have measurably failed to take strong strategies for 
containment of this pandemic [24]. Because an effective vaccine 
against the virus would not be available soon, pharmacological 
strategy is required to combat the virus. This has induced a global 
competition for developing antiviral drugs for COVID-19. 

There are a number of candidate drugs that may inhibit replica-
tion of SARS-CoV-2, such as inhibitors of TMPRSS2 serine protease, 
inhibitors of angiotensin-converting enzyme 2 (ACE2), chloroquine 
and hydroxychloroquine, and off-label antiviral drugs, such as the 
nucleotide analogue remdesivir, HIV protease inhibitors lopinavir 
and ritonavir, broad-spectrum antiviral drugs arbidol and favipira-
vir as well as antiviral phytochemicals [19-21]. However, Despite 
the worsening trends of COVID-19, no drugs are validated to have 
significant efficacy in clinical treatment of COVID-19 patients in 
large-scale studies. 
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In this study, we used favipiravir in a cohort of mostly mild COV-
ID-19 patients at a highly organized hospital of Bangladesh. Favipi-
ravir is an RNA-dependent RNA-polymerase inhibitor and has been 
licensed for common cold and flu like diseases in Japan. Recently, 
after COVID-19 epidemic, the drug has been approved for usage in 
China [25]. Japan has initiated several clinical trials with favipiravir 
in many countries as well as in Japan. The data of these clinical tri-
als would pave the way for its approval by Japanese Pharmaceutical 
and Medical Device Agency (equivalent as Japanese Federal Drug 
Administration [FDA]) and United States Federal Drug Administra-
tion (USFDA). The Government of Bangladesh has permitted the 
use of favipiravir for COVID-19 patients. The study presented here 
have shown that the drug is safe in patients with COVID-19 with no 
apparent adverse effects. The next, outcome also revealed that the 
drug can ensue negativity of SARS-CoV-2 in COVID patients. The 
data about favipiravir in COVID-19 patients are encouraging and 
this support our previous studies in which hydroxychloroquine 
showed potent antiviral effect in mild and moderate patients of 
COVID-19 [22,23]. This is an extremely important issue as if COV-
ID-19 patients with mild symptoms may be reverted to SARS-CoV-2 
negativity, severe and complicated patients of COVID-19 would be 
highly limited. 

Conclusion
However, there are some notable limitations of the present 

study. The first, the sample size is small. The next, there has been 
no control group in this study. In addition, long term follow up data 
is not available at this point. However, the patients remain in follow 
up and we would compile the data about adverse effects in future. 
Also, concerns remain about usage of favipiravir in children and 
pregnant mothers. Another major concern prevails about hepa-
totoxic effects of favipiravir. In this cohort, some patients already 
had elevated ALT, however, favipiravir did not induced fulminant 
hepatitis or liver failure in these patients. Follow up of these pa-
tients would unveil new information about hepatotoxic effect of 
favipiravir. 

Taken all pons and cons of this observational study, it appears 
that there should be a large-scale control trial to assess the safety 
and real efficacy of favipiravir for treatment of COVID-19 patients 
and in fact, several study of these matures are running in different 
countries including Japan. We have added some important inputs 
in this regard. 
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