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Abstract

Introduction. It is known that most patients with COVID-19 have a disease of mild to moderate severity and can be
treated at home. A potential etiotropic drug in the treatment of such patients is favipiravir. To finally decide on the inclusion of
this drug in the international recommendations for the treatment of COVID-19, further studies are needed to assess its
effectiveness and safety in patients with COVID-19.

The aim of the study was to study the clinical efficacy of favipiravir in the complex therapy of patients with moderate-
severity COVID-19 coronavirus infection.

Materials and methods. A retrospective analysis of 468 medical records of an inpatient patient with a moderate form of
coronavirus infection COVID-19, who were treated at the State Clinical Hospital at the Multi-Specialty Medical Center of the
Akimat of Nur-Sultan, the Semey Infectious Diseases Hospital, for the period August-October 2020, was carried out.

The experimental (main) group consisted of 40 patients with COVID-19 of moderate severity, who, in addition to standard
therapy in accordance with the Clinical Protocol for Diagnosis and Treatment "COVID-19 Coronavirus infection (10th edition
with changes from 15.07.2020), were prescribed oral favipiravir at a dose of 1600 mg/12 h on day 1, then 600 mg/12 h on
the following days, for a total of 7 days. The comparison group (control group) consisted of 40 patients with moderate CVI
who did not receive favipiravir.

Descriptive statistics were performed with the calculation of the mean (M) and standard deviation (SD) for quantitative
variables; percentages were calculated for qualitative variables. Statistical analysis was performed using Microsoft Excel and
IBM SPSS Statistics 20.0. P <0.05 was considered statistically significant.

Results and discussion. The present study showed that the early initiation of antiviral therapy with Favipiravir,
compared with standard therapy without an antiviral drug, in patients with a moderate form of COVID-19 is associated with a
statistically significant clinical improvement and a large percentage of virus elimination from the mucous membranes of the
upper respiratory tract according to molecular genetic research. In the group of patients receiving favipiravir, complete
remission of the disease with normalization of the main clinical parameters and the absence of complaints for 7 days of
hospitalization was significantly more often than in the comparison group.

Conclusions. The results obtained showed that Favipiravir is an effective antiviral drug in the complex treatment of
COVID-19 coronavirus infection of moderate severity. Early administration of the drug in patients with a moderate form of the
disease can prevent the progression of the disease to a more severe condition and the development of complications that
require additional medical interventions.

Keywords: coronavirus infection COVID-19, SARS-CoV-2, antiviral drug, favipiravir.
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BeeneHue. N3secTHO, 40 60nbLIMHCTBO naumeHToB ¢ COVID-19 umetoT 3abonesanne oT nerkon A0 CpeaHen CTenexm
TSKECTU M MOTYT NeunTbes foma. oTeHumanbHbIM STUOTPOMHLIM MPEnapaTtoM B fIEYEHUN TakuX NaUMEeHTOB SBMISETCA
chasunupasmp.

Llensio uccnepoBaHusi Obino M3yyuTb W MPOBECTU aHanM3 UCTOPWIA OonesHeit NauMeHTOB C KOpPOHABMPYCHOM
nHdpekumeir COVID-19 cpepHeit CTeNeHN TSHKECTH, NPUMEHSIBLUMX (haBUMPaBUP B KOMMIEKCHOM Tepanui Ans onpeaenexus
KNUHMYeCKon 9 deKTMBHOCTH (haBunMpasmpa.

Matepuansi u meToabl uccnepgoBaHus. poBeaeH PETPOCNEKTUBHLIN aHanu3 468 MeanUMHCKMX KapT CTaLMOHapHOro
nauueHTa ¢ yMepeHHoin popmoii kopoHaBupycHo uHekum COVID-19, Haxopgmslerocs Ha nevenun B KM Ha TXB
«MHoronpounbHOM MeaMUMHCKOM LieHTpe» akumata ropoga Hyp-CyntaHa, WHdekumoHHon 6onbHuue r. Cemel, 3a
nepuog aerycT-oktabpe 2020 roaa.

OkcnepuMeHTanbHyto (0CHOBHYI0) rpynny coctasunu 40 nauueHtoB ¢ COVID-19 cpenHei CTeneHu TSXECTU, KOTOPbIM B
LONONMHEHWE K CTaHZApTHOM Tepanun B COOTBETCTBMM C  KnWHMYECKMM MpOTOKONOM AMarHOCTMKM UM NeyeHns
«KopoHasupycHon uHekum COVID-19» (10-e nsgaHue ¢ uameHennamu ot 15.07.2020) Bbin HasHayeH nepopasnbHbIi
thasunupasmp B fo3e 1600 mr/12 4 B 1-i1 geHb, 3atem 600 Mr/12 4 B nocnegyrowme aHW, B o6l CNOXHOCTU 7 OHEN.
lpynna cpaBHeHWs (KoHTponbHas rpynna) coctosna u3 40 naumentoB ¢ KBW cpegHel cTeneHw TsxecTW, KOTOpble He
nonyyanu gasunupasup.

OnucatenbHas ctaTucTika npoBogunacs € pacyetom cpegHero (M) u crtaHpgapTHoro oTknoHewns (SD) ans
KOMWUYECTBEHHBIX MEPEMEHHBIX; AN KAYECTBEHHbIX MEPEMEHHbBIX PACCYMTBLIBANMCh MPOLUEHTbl. CTaTcTMyeckuidi aHanma
nposoauncs ¢ ucnons3osaHunem Microsoft Excel n IBM SPSS Statistics 20.0. P <0,05 cuntancs cTaTucTuyeckm 3HauMMbIM.

Pe3synbTatbl 1 obcyxaeHue. HacToslliee UCCNeaoBaHWe Nokasasno, YTo paHHee Hayano MpOTUBOBMPYCHOM Tepanuu
®aBnnMpaBMpoOM N0 CPaBHEHMIO CO CTaHAAPTHOM Tepanuen 6e3 MPOTMBOBMPYCHOTO Npenapara y NauyeHToB ¢ yMEPEHHOM
chopmoit COVID-19 cBs3aHO CO CTATUCTUHECKM 3HAYUMBIM KITMHUYECKUM YryyLIeHeM 1 BOMbLINM NPOLEHTOM 3nMMUHALIN
BMpYCa CO CrM3UCTbIX 060MOYEK BEPXHUX AblXaTemNbHbIX MyTE N0 AaHHBIM MOMEKYNSPHO-FeHETUYECKUX 1ccnegoBaHuii. B
rpynne nauWeHToB, NonyyaBLLMX (aBUnMpaBmp, NonHas pemuceus 3abonesaHus ¢ HopManu3almen OCHOBHBIX KIMHUYECKMX
nokasaTenen 1 OTCYTCTBMEM Xanob B TeYeHWe 7 OHeW rocnutanuaaumu Habnpanack JOCTOBEPHO Yalle, YeM B rpynne
CpaBHEHUS.

BeiBoAbl. [lonyyeHHble pe3ynbTathl nokasamu, 4to ®Pasunupasup SBNSETCS 3PPEKTUBHLIM NPOTUBOBUPYCHBIM
npenapaTtoMm B KOMMMEKCHOM Il€YeHWM KOpoHaBupycHoi uHdekum COVID-19 cpegHei cteneHu TsxecTu. PaHHee
BBeJeHWe npenapata nauueHTam C ymepeHHoW popMol 3aboneBaHus MOXET NpPefoTBPaTUTb MPOrPECcCUpOBaHME
3aboneBaHus B Oonee TSKENOE COCTOSHME W Pa3BUTUE OCNOXHEHWA, TPeOylWMX AOMNOMHUTENbHLIX MEAULMHCKIX
BMeLLAaTEeNbCTB.

Knroyeebie cnoea: KopoHasupycHas uHgbekyusi COVID-19, SARS-CoV-2, npomusosupycHbill npenapam,
¢hasunupasup.
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Tywingeme
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Kipicne. COVID-19 nauueHTTepiHiH KenwiniriHae XeHingeH opTalla aybiprblikka AeiH aypy 6ap xoaHe onapabl yiae
emaeyre GonatbiHabiFbl 6enrini. MyHaai nauueHTTepai empeyneri noTeHuManabl STMOTPONTLI MpenapaT (aBunmpasup
6onbin Tabbinagpl.

3epTTeyaiH MaKcaTbl (haBUNUPaBUPAiH, KIVHUKANbIK TMIMGININH aHbIKTay YLWIH KeweHai Tepanusaa haBunmpasupai
KongaHFaH opTawa aybiprbikraFbl COVID-19 kopoHaBMpyCTbIK MH(EKUMACH Bap nauneHTTepaiH aypy TapuxblH 3epTTey
XoHe Tangay bongpl.

3eptTey matepuangapbl MeH apictepi. 2020 xbingblH Tambl3-KasaH annapbl apanbiFbiHga Hyp-CynTaH kanachl
akimairiviH, KK “KenbeniHai meanumHanbik optanblk” MKK-ga, Cemeit kanacbIHbIH, XYKnanbl aypynap aypyxaHacbiHaa
emaenin xatkaH COVID-19 kopoHaBMpYCTbIK MHMEKUMSCHIHBIH, OpTalla HbicaHbl 6ap CTauMOHapnblK MauWeHTTiH 468
MeauUmMHanblK kKapTacbiHa pETPOCNEKTUBTI Tangay Xyprisingi.

OKCMEepUMEHTTIK (Heri3ri) TonTbl ayblpnbifFbl opTaa aapexeneri COVID-19 6ap 40 nauweHT Kypagbl, onapra “COVID-
19 KopoHaBupyCTbIK MHMEKUMACHIH® AUarHocTikanay MeH emaeydiH KvHukanblk xattamacbiHa (15.07.2020 xbinfbl
earepictepimeH 10-wwbl 6acbinbiM) CaiKeC CTaHOapTThbl Tepanusra KocbiMwa 1-wi kyHi 1600 mr/12 car, ogaH keiiin 600
Mr/12 caf [o3afa, xannbl anFanaa 7 KyH iwiHge nepopanbai haeunupasup TaraibiHgangbl. CanbicTbipy 1066l (baksinay
T06bI) haBunupasup anmaraH 40 opTawa KBW naumeHTTEpiHEH TYpAbI.

Cunattamanblk CTaTUCTMKa CaHObIK aiHbiManbinap ywiH optawa (M) xeHe cTaHaapTTsl aybiTKyabl (SD) ecenteymen
KYPrisingi; cananblk anHbIManbinap yLiH namsisgap ecentengi. Ctatuctukaneik tangay Microsoft Excel xane IBM SPSS
Statistics 20.0 kemerimeH xyprisingi. P <0,05 cTatucTukanbik MaHpI3abl 60nbin caHangp!.

Hotnxenep meH Ttankbinay. Ocbl 3eptrey COVID-19 oprtawa HbicaHbl Gap naumeHTTepae BUPYCKa Kapehl
npenapaTcbl3 CTaHAapTTbl TepanuaMeH CanbicTbipFaHda PaBunuMpaBUpMEH BUPYCKa Kapcbl TepanusiHbiH, epTe GacTanybl
CTaTUCTUKarblK MaHbI3Obl KMMHUKANbIK XaKcapyMeH XaHe MonekynanblK-reHeTukanblk 3epTTeynepre COMKEC XOFapfbl
TbIHBIC KONAAapbiHbIH, LUbIPbIWTLI KabaTTapblHaH BUPYCTbIH, KOWbIMYbIHbIH, YIKEH Naibi3bIMeH OalnaHbICTbl EKeHiH
kepceTTi. PaBunupaBup kabblngaraH nauueHTTep ToBbIHAA HENi3ri KMMHWKANbIK KOPCETKILLTEPIH, KanbinKa KenyiMeH XaHe
aypyxaHara xaTKbl3ydblH 7 KyHi iliHe WwaFbiMaapablH BonmaybiMeH aypyabiH, TONbIK PEMACCUACH! CanbICThIpy ToBbiHA
KaparaHza egayip xui 6aiikangbl.

TyxbipbimMaap. AnbiHFaH HoTwxenep ®asunupasupgiH, opTawa aybipnbiktarbl COVID-19  KOpoOHaBMpYCTbIK
WHQEKUMACHIH Kelenai emaeyae TUIMAI BMPYCKa Kapebl nmpenapat ekeHiH kepcertTi. [lpemapattbl aypydblH, opTalua
thopmackl 6ap HaykacTapFa epTepek eHridy aypyablH HEFyprbiM ayblp XaFfanFa TYCyiHe XoHe KOCbIMLa MeauLmuHanbiK
apanacyfbl KaxeT eTeTiH acKblHynapAblH 4amybiHa xon bepmengi.

Tytindi ce3dep: COVID-19 koporasupycmbIk uHpexyusicsl, SARS-CoV-2, supycka Kapcbi npenapam, chasunupasup.
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The question of effective and safe etiotropic treatment
of COVID-19 caused by the new SARS-CoV-2 coronavirus
remains open to date [27]. The disease is a newly emerged
one, scientific data on the use of antiviral drugs are
constantly updated and supplemented, and the
recommendations and treatment protocols are revised.
Therefore, systematic reviews and meta-analyses are
required to justify their application [7].

The global pandemic of coronavirus infection (COVID-
19), which has been going on for more than a year, has put
the need for the world medical community to develop an
effective comprehensive treatment. As is known, the
creation of new etiotropic drugs for the treatment of a
specific new infection is a long process that takes several
years under the best circumstances. Therefore, the main
strategy was to study the effectiveness of existing antiviral
drugs with proven efficacy and safety against other viruses
that could potentially be effective, taking into account their
mechanism of action, on the SARS-CoV-2 virus, whose
genetic material is represented by a single-stranded RNA
molecule identical to other single-stranded RNA viruses [3,
24, 25, 6].

Favipiravir is a new antiviral drug, (T-705; 6-fluoro-3-
hydroxy-2-pyrazine carboxamide) is an antiviral drug, an
analog of purine nucleoside, which selectively inhibits the
RNA-dependent RNA polymerase of the virus [9].
Previously, the effectiveness of favipiravir in the treatment
of Ebola and influenza A was proven [23, 29]. There are
also data on the antiviral activity of favipiravir against
viruses from the genus Arenaviridae [11, 12], Bunyaviridae
[12], Flaviviridae [16, 22], Togaviridae [17], Picornaviridae
[9], and Caliciviridae [28]. Also, like the above-mentioned
viral agents, the causative agent of COVID-19-SARS-CoV-2
is an RNA-containing virus, which indicates the possible
potential use of favipiravir in the treatment of COVID-19.
Shiraki and Daikoku (2020) indicate that favipiravir will
become an important therapeutic agent for the treatment of
severe infections caused by RNA viruses for which
standard treatment methods are not available [29]. Delang,
Abdelnabi, and Neyts, noting the high barrier to favipiravir
resistance, indicate that it is necessary to study the safety
and efficacy problems in more detail before this drug can be
used in the treatment of a large group of patients [5]. In
clinical practice, the dosage of favipiravir used is 1600
mg/12 h on day 1, then 600 mg/12 h on the next 2-7 days,
administered orally, however, an intravenous route of
administration is also being developed [36, 15].

Wang and co-authors demonstrated in vitro activity of
favipiravir against SARS CoV-2 [21]. Moreover, at the
moment, more than 15 clinical trials have been registered to
determine the effectiveness of favipiravir in the treatment of
patients with COVID-19, registered in the US National
Library of Medicine, the Chinese Register of Clinical Trials,
the Indian Register of Clinical Trials and the Japanese
Register of Clinical Trials

The currently available information on the effectiveness
and safety of using favipiravir in the treatment of patients
with COVID-19 is ambiguous. Thus, Sreekanth Reddy and
Lai (2021) note that, compared with other antiviral drugs,
favipiravir is cheap and can serve as an option for
emergency use in the treatment of patients with COVID-19

[32]. Udwadia and co-authors (2021) indicate a significant
reduction in the time to clinical cure when using favipiravir
compared to standard treatment, also noting that favipiravir
may be useful in mild to moderate COVID-19 [33].
Evaluating the pathogenetic mechanisms of COVID-19, it is
known that favipiravir can partially control inflammatory
mediators, although it cannot fully control them or the
respiratory status of patients [35]. Taking into account such
indicators as mortality and days of hospitalization,
Ghasemnejad-Berenji and Pashapour (2021) conclude that
favipiravir may be crucial for ensuring effective treatment
[11]. Mortality in the favipiravir group was approximately
30% less than in the control group, but this result is not
statistically significant [17].

The main advantages of favipiravir are that it is
administered orally and can be prescribed to patients
who are not subject to hospitalization. Since the majority
of patients with COVID-19 (85%) have a mild to
moderate disease and can be treated at home, this drug
can potentially be used for a large number of patients.
As with any antiviral drug, it should be emphasized that
favipiravir should be prescribed immediately after the
onset of symptoms, so that it is effective in reducing
viremia [1,20]. It is also noted that after treatment with
favipiravir, there is a significant clinical improvement
compared to standard treatment without significant
differences in  viral clearance, oxygen support
requirements and side effect profiles [31].

Scientists from Turkey in a cohort study concluded that
favipiravir is a safe drug without serious side effects and
deserves further study [6]. Moreover, Nasir and co-authors
(2020) in a systematic review indicate that the side effects
caused by favipiravir are mild and treatable [26].

Currently, favipiravir is a potential agent in the treatment
of patients with mild to moderate COVID-19. However,
further studies are needed to evaluate the clinical efficacy
and safety of the use of favipiravir. As noted by tagocka
and co-authors (2021), there is a need to confirm the
effectiveness of favipiravir in viral infections in a multicenter
randomized double-blind clinical trial on a large group of
patients [18].

In the Republic of Kazakhstan, the use of favipiravir in
the complex treatment of COVID-19 patients is allowed
within the framework of clinical trials (CP "COVID-19
Coronavirus infection”, 10th edition with amendments from
15.07.2020) [4].

The aim of the study was to study the clinical efficacy
of favipiravir in the complex therapy of patients with
moderate-severity COVID-19 coronavirus infection.

Materials and methods of research. The data of 80
medical records of an inpatient patient with a moderate form
of COVID-19 coronavirus infection were analyzed. The
study was approved by the Local Ethics Committee of the
NAO "Astana Medical University" (extract from Protocol No.
10 of November 26, 2020).

All patients whose medical records were included in the
study met the following inclusion criteria:

e  SARS-CoV-2 infection was verified by polymerase
chain reaction (PCR);

e  changes according to CT of the chest organs
corresponded to a viral lesion of the lungs of minimal or
medium volume (CT 1-2);
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e moderate course of the disease [CP "Coronavirus
infection COVID-19"].

o  Criteria for exclusion from the study:

e  severe or extremely severe COVID-19;

e  decompensated chronic diseases of the kidneys,
liver and heart, diabetes mellitus, severe obesity;

e  pregnancy and lactation;

e  conditions associated with impaired functioning of
the immune system (HIV, cancer, autoimmune diseases),
immunosuppressive therapy;

o the patient has hypersensitivity to favipiravir or
any other component of the drug;

e  elderly age.

The study was conducted in accordance with the task of
the Ministry of Health of the Republic of Kazakhstan as part
of a clinical study to study the effectiveness of favipiravir in
the complex treatment of patients with COVID-19
coronavirus infection and is an open retrospective study.
The experimental (main) group consisted of 40 patients with
a moderate form of CVI, who, in addition to standard
therapy in accordance with the Clinical Protocol for
Diagnosis and Treatment "COVID-19 Coronavirus infection"
(10th edition with changes from 15.07.2020), were

prescribed the drug favipiravir at a dose of 1600mg x
2p/day on the 1st day, then 600mg x 2p/day, 7 days, by the
decision of the council.

The comparison group (control group) consisted of 40
patients with a moderate form of COVID-19 who received
pathogenetic and symptomatic therapy without favipiravir in
accordance with the clinical protocol. The compared groups
of patients did not differ significantly by age, gender and by
the main clinical manifestations of COVID-19. The age of
the patients ranged from 51 to 56 years (men-50%, women-
50%). All patients had clinical signs of COVID-19:
respiratory manifestations (runny nose, nasal congestion,
lack of smell, sore throat, cough, chest pain, shortness of
breath during exercise), symptoms of intoxication
(headache, joint pain, body aches, weakness, sweating,
chills). The duration of the disease in patients from the
moment of the first signs of the disease to hospitalization in
the hospital was from 5 to 8 days. The most frequent
concomitant diseases were arterial hypertension (AH)
(38.8%), diabetes mellitus (DM) (12.5%), compensated
form and chronic diseases of the respiratory system (10%).
The distribution of concomitant diseases was similar
between the two comparison groups (Table 1).

Table 1.

Demographic and clinical characteristics of COVID-19 patients at the time of hospitalization.

Characteristics Total (n=80) Expenr(rr:irltg)l e Con(t;gIAf%r)oup X2 P
Age, years (M+SD) 52,3547 4 53,6%8,79 51,16,01 - 0,154
Male gender, cases (%) 40 (50) 21(52,5) 19 (47,5) 0,2 0,655
Day of hospitalization (M+SD) 6,45+2,54 6,252,75 6,65+2,32 - 0,484
DM, cases (%) 10 (12,5) 5(12,5) 5(12,5) 0 1,0
AH, cases (%) 31(38,8) 17 (42,5) 14 (35,0) 0,474 0,491
Hr. RS diseases, cases (%) 8 (51,2) 5(12,5) 3(7,5) 0,55 0,456

The effectiveness of favipiravir was evaluated on the
basis of clinical criteria (the duration of the main clinical
signs of the disease against the background of treatment),
while taking into account the timing of the disappearance of
symptoms of intoxication, respiratory failure, the timing of
the reverse development of catarrhal symptoms, the
duration of stay in the hospital), the onset of rehabilitation
from the SARS-CoV-2 virus according to the results of PCR
of the nasopharynx and oropharynx mucosa by the time of
discharge from the hospital.

Descriptive  statistics were performed with the
calculation of the mean (M) and standard deviation (SD) for
quantitative variables; percentages were calculated for

qualitative variables. Statistical analysis was performed
using Microsoft Excel and IBM SPSS Statistics 20.0. P
<0.05 was considered statistically significant.

The results of the study.

The analysis of the medical records of COVID-19
patients showed that the positive dynamics of the
symptoms of the disease was more often registered in
patients receiving favipiravir. Thus, on the 7th day of
hospitalization, there was a decrease in the frequency of
cases of chest pain (2.5% vs. 17.9%, p<0.05), dry cough
(35% vs. 40%, p>0.05). The data obtained indicate a
predominant clinical effect of complex therapy, including
favipiravir, in comparison with standard therapy (Table 2).

Table 2.

Effect of favipiravir on the incidence of symptoms (in %) in patients with moderate COVID-19 on days 1, 7 and 14 of

hospitalization.

o GEET Ex;1)erimental group(n=14i)) fontrol gr;up(n=4(1)4 o 02 03
Weakness 100 | 290 | 20 | 100 | 300 | 40 >0,05 >0,05 >0,05
Dry cough 26,0 140 | 10 | 320 | 160 | 20 <0,05 >0,05 >0,05
Chest pain 12 1,0 0 23 7 1 <0,05 <0,05 >0,05
p1 - the significance of differences in the compared groups on day 1, p2 — on day 7, p3 — on day 14 of hospitalization
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The average severity of the COVID-19 coronavirus
infection is characterized by the following criteria: shortness
of breath during physical exertion, respiratory movement
rate (BPD) 20-22 per minute, oxygen saturation SpO2 in the
range of 94-96 %, CT 1-2 (lung lesion volume up to 50%)
(CP "COVID-19 Coronavius infection").

On the first day of hospitalization, saturation was
reduced in patients of the two comparison groups and

corresponded to the average severity of the disease (Table
3). Against the background of the use of favipiravir on the
7th and 14th days of hospitalization, an increase in oxygen
saturation indicators was observed, whereas in the
comparison group this indicator slightly decreased on the
7th day, reaching the initial indicators on the 14th day
(Figure 1), while significantly differing from the oxygen
saturation indicators in the experimental group.

Table 3.

Indicators of oxygen saturation (Sp0O2) in patients treated with and without favipiravir on the 1st, 7th, 14th day of

hospitalization.

Day of hospitalization Comparison group N Mean Median SD SE
Sp02-1 day Control (1) 40 96.4 97.0 2.58 0.408
Experienced (2) 40 95,7 97.0 2.70 0.586
Sp02-7 day Control (1) 40 96.0 97.0 240 0.379
Experienced (2) 40 97.0 98.0 1.65 0.261
Control (1) 40 96.4 97.0 3.61 0.570
Sp02-14 day Experienced (2) 40 973 9.0 1.29 0.204
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Note: 1 is the control group, 2 is the main group.

Figure 1. Dynamics of oxygen saturation indicators on days 1, 7, 14 of hospitalization of patients with COVID-19.

The respiratory rate had a positive trend in the two
compared groups without statistically significant differences

between the comparison groups on days 7 and 14 of
hospitalization (Table 4, Figure 2).

Table 4.

Indicators of BPD in COVID-19 patients who received favipiravir and without it on the 1st, 7th, 14th day of

hospitalization.

Day of hospitalization Comparison group N Mean Median SD SE
RR -1 day Control (1) 40 224 21.0 3.73 0.589
Experienced (2) 40 21.4 20.0 3,35 0,529
RR -7 day Control (1) 40 20.7 20.0 2.66 0.421
Experienced (2) 40 19.6 20.0 1,33 0.263
Control (1) 40 19.6 19.0 2.19 0.347
RR-14 day Experienced (2) 40 19.1 19.0 1.14 0.181
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The following criteria for the moderate course of
COVID-19:shortness of breath during exercise and DN 0-1
(Table 5).

From the presented data, it can be seen that shortness
of breath during physical exertion on days 7 and 14 of

hospitalization was less common in the group of patients
receiving favipiravir, but without significant differences.
Respiratory failure of the 1st degree on the background of
favipiravir regressed better in comparison with the control
group without significant differences.
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Figure 2. Dynamics of BDD indicators on the 7th, 14th days of hospitalization of patients with COVID-19.

Table 5.
Effect of favipiravir on the incidence of symptoms (in %) in patients with moderate COVID-19 on days 1, 7 and 14 of
hospitalization.

Experimental group(n=40) Control group(n=40)
The symptom 1 7 14 1 7 1 p1 p2 p3
Shotness o DN | s00 | 6 | 1 | 20 | 10 | 3 | 005 | >005 | 5005
uring exercise
RF 0-1 19 4 0 10 6 1 >0,05 > 0,05 >0,05
p1 - the reliability of differences in the compared groups on day 1, p2 — on day 7, p3 — on day 14 of hospitalization

In the group of patients receiving favipiravir (Table 6),
complete remission of the disease with no complaints was
observed in 92.5% of patients on 7 days of hospitalization,
and in 100.0% of patients on 12-14 days of hospitalization.
In the control group, a complete improvement in the

condition on the 7th day of hospitalization was observed
only in 37.5% of patients, on the 14th day of hospitalization,
an improvement in the condition was noted in 52.5% of
patients, only 90%.

Table 6.
Frequency of cases of improvement of the condition (in %) in patients with moderate COVID-19 on days 7 and 14 of
hospitalization.

Indicator Experimental group(n=40) Control group(n=40) p 1 p2
7 14 7 14
Improvement of the condition 37,0 40,0 15 36 <0,05 >0,05

The percentage of patients with negative PCR results at
the time of hospital discharge was greater in the group of
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favipiravir compared to standard group therapy: 34 (85,0%)
vs 28 (70,0%, p< 0.05) (table 9).
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Table 9.

The influence favipiravir the frequency of occurrence of a negative result of PCR discharge from the mucous
membrane of the nasopharynx and oropharynx at the time of discharge from hospital.

Comparison group Negative PCR Positive PCR
Experimental group (n=40) 34 (85,0%) 6 (15,0%)
Control group (n=40) 28 (70,0%) 12 (40,0%)
p <0,05 <0,05
Discussion. Thus, these results indicate that treatment with

Despite a significant number of drugs that have been
evaluated to one degree or another and are still being
studied for COVID-19, there is still no convincing data on
their clinical effectiveness.

The results of international randomized trials have
shown the clinical efficacy and safety of favipiravir in the
complex treatment of COVID-19 coronavirus infection
compared with the use of pathogenetic and symptomatic
therapy alone.

Favipiravir belongs to the class of antiviral drugs that
inhibit RNA-dependent polymerase, an enzyme necessary
for the replication of a number of RNA viruses [19]. Since
the inhibition of the enzyme prevents the replication of the
virus in infected cells, it exhibits antiviral activity against a
number of single-stranded RNA-containing viruses, such as
Ebola virus, Marburg virus, human respiratory syncytial
virus, Lassa fever virus, and coronaviruses (including
MERS and SARS viruses) [21, 13].

Favipiravir is used in the treatment of COVID-19 in
various countries, after its antiviral effect against SARS-
CoV-2 was demonstrated in vitro [21]. The results of several
randomized clinical trials show that patients receiving
favipiravir, compared with patients receiving placebo, had a
clinical improvement, in addition, the progression of the
disease decreased in patients who needed oxygen therapy.

Thus, there are experimental and clinical data regarding
the antiviral activity of favipiravir against the SARS-CoV-2
virus. Data from placebo-controlled studies show positive
effects for patients with COVID-19. Favipiravir reduces the
time to recovery of hospitalized patients who require
additional oxygen, and can positively affect the outcomes of
mortality, while having a favorable safety profile.

The present study showed that an early start of antiviral
therapy with Favipiravir compared with standard therapy
without an antiviral drug in patients with a moderate form of
COVID-19 is associated with a statistically significant
clinical improvement and a large percentage of virus
elimination from the mucous membranes of the upper
respiratory tract according to molecular genetic research.

The administration of favipiravir contributed to a
statistically significant increase in the probability of clinical
improvement in the patients' condition in the form of
normalization of the condition and the absence of
complaints by the 7th day of hospitalization, which reduced
the number of bed days, thereby reducing the cost of
treating patients.

The data obtained suggest that treatment with
favipiravir can prevent the progression of the disease to a
more severe condition, as evidenced by the absence of
cases of the need for respiratory support among patients
who did not need it, and the absence of patients who need
a higher level of respiratory support during therapy.
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favipiravir can not only reduce the burden of the disease,
prevent the development of severe, complicated forms of
the disease, but also reduce the use of limited health
resources during this pandemic. Studies on the clinical
efficacy and safety of favipiravir in coronavirus infection
COVID-19 require further continuation in order to obtain
more reliable data.

Conclusions:

1. Favipiravir is an effective antiviral drug in the complex
treatment of COVID-19 coronavirus infection of moderate
severity.

2. The early initiation of antiviral therapy with Favipiravir
compared with standard therapy without an antiviral drug in
patients with a moderate form of COVID-19 is associated
with a statistically significant clinical improvement and a
large percentage of virus elimination from the mucous
membranes of the upper respiratory tract according to
molecular genetic research.
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