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Abstract

Introduction. COVID-19 (Coronavirus disease 2019) almost 4 years after he start of the pandemic is still a significant public health problem.
SARS-CoV-2 (Severe acute respiratory syndrome coronavirus 2) that causes COVID-19 continues to mutate and spread throughout the
world. Molnupiravir and favipiravir have been shown to be efficacious against variety of RNA viruses including the SARS-CoV-2. The Ministry
of Health of the Russian Federation approved the use of these drugs as a treatment of COVID-19. The developed drug contains the
combination of two antiviral agents with different mechanisms of suppressing viral RNA replication, which suggests efficacy against the vast
majority of ARVI pathogens found in the human population including SARS-CoV-2 and influenza.

Aim. The aim of the pharmacokinetics study is comparison between JTBC00301 (INN: molnupiravir + favipiravir), film-coated tablets
(LLC "PROMOMED RUS", Russia), Esperavir® (INN: molnupiravir), capsules (LLC "PROMOMED RUS", Russia) and Areplivir® (INN: favipiravir), film-coated
tablets (LLC "PROMOMED RUS", Russia) to evaluate the impact of monocomponents on each other's pharmacokinetics.

Materials and methods. The clinical and analytical phases as well as pharmacokinetic analyses have been performed as a part of a phase |,
randomized, open-label, 3-period crossover study of drug JTBC00301 (INN: molnupiravir + favipiravir), film-coated tablets, 400 + 400 mg
(LLC "PROMOMED RUS", Russia). The plasma concentration of B-D-N4-hydroxycytidine (NHC), the active metabolite of molnupiravir and
favipiravir were determined in 42 healthy volunteers after taking the test drug JTBC00301 (1 tablet of 400 + 400 mg), the reference drug
Esperavir® (2 capsules of 200 mg) and the reference drug Areplivir® (2 tablets of 200 mg). The descriptive statistics were calculated using
Microsoft Excel (Microsoft Corporation, USA). The pharmacokinetic parameters, analysis of variance (ANOVA), the intra-subject coefficient of
variation (CVintra) and 90 % confidence intervals (90 % Cl) were calculated by R Project 3.5.1 software (package «bear», version 2.8.3-2), originally
created by Hsin-ya Lee and Yung-jin Lee, Taiwan.

Results and discussion. Pharmacokinetic parameters of NHC and favipiravir were determined, averaged pharmacokinetic profiles in linear
and log-linear scales were plotted, analysis of variance was carried out. The 90% Cls for geometric mean ratios of C __and AUC, for NHC
and favipiravir were all within the acceptance range of 80-125 % which means there is no effect of monocomponents on each other’s
pharmacokinetics.

Conclusion. The development of the fixed-dose drug combination of molnupiravir and favipiravir has great potential as it may allow to
increase the safety profile and improve the tolerability of therapy as well as increase the effectiveness of antiviral therapy. The results
justified the study of the subsequent phases of clinical trials of JTBC00301 (INN: molnupiravir + favipiravir), film-coated tablets, 400 + 400 mg
(LLC "PROMOMED RUS", Russia).
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OueHKa B3aMMHOIO BIMAHUA MOHOKOMMNOHEHTOB
KOMOMHVPOBAHHOIO JIeKapCTBEHHOro Npenapara,
copeprKallero MoiHynupasup 1 paBunupasup,
Ha papMaKOKNHETUKY B pamKax ¢a3bl
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Pesiome

BBepeHue. KopoHaBupycHas uHbeKumMs, CnycTa NouTu 4 roaa nocsie Havana naHAeMUY, No-NpeXHemy oCTaeTcs BaXkHOW rnobanbHoi npobnemoi
3apaBooxpaHeHus. Bupyc SARS-CoV-2 (Severe acute respiratory syndrome coronavirus 2) npofonaeT MyTUpoOBaTb M PacnpoCTPaHATbCA
no BCEMY MMPY, YTO COXPaHAET NMOTPebHOCTb B Npenapatax ANA NeyeHus KOPOHaBUPYCHOW MHdekumn. MonHynupasup v dasunupasup —
NeKapCcTBEHHble CpeAcTBa C MPAMbIM MPOTUBOBUPYCHbIM AeNCTBMEM B OTHoweHun PHK copepxawux BUPYcOB - peKOMeHAOBaHbl
MuHucTepcTBOM 3ApaBooxpaHeHunsa Poccuiickonn ®Oepepauun ana BKIoYeHUs B cxembl neyeHusa COVID-19 (Coronavirus Disease 2019).
Pa3paboTaHHbIii NpenapaT coaepKUT KOMOMHaLMIO ABYX NMPOTUBOBUPYCHbIX CPEACTB C Pa3HbIMU MexaHU3MaMu NoaasneHnsa pennvkauum PHK
BMPYCOB, YTO MO3BONAET Npeanonaratb 3¢$eKTMBHOCTb B OTHOLWEHMN Npeobnagatolero 6onblunHCTBa Bo3byanTenein OPBU, BcTpeyvatowmxca
B YesioBeyecKou nonynauymy, Bknoyaa SARS-CoV-2, u rpunna.

Lenb. Llenblo nccnegoBaHus sBnsetcs usydeHne papmakoknHeTukun npenapata JTBC00301, TabneTky, NOKpbITbie MAEHOYHOW 060nouKoWn
(OO0 «[MPOMOME] PYC», Poccus) B cpaBHeHuM ¢ npenapatamu dcnepasup® (MHH: monHynupasup), kancynsl (OO0 «[MPOMOME[ PYC», Poccusn)
n Apennueup® (MHH: daBunnpasup), TabneTku, NOKpbiTble MieHouYHoW obonoukon (OO0 «MPOMOME[ PYC», Poccusi) ¢ mocnepyiouiei
NpoBepKoW rmnoTesbl BMINAHNA MOHOKOMIMOHEHTOB Npenaparta Ha papMakoKMHETUKY ApYr Apyra.

Matepuanbl 1 metoAbl. B pamkax OTKPbITOrO pPaHAOMU3MPOBAHHOIrO MEpPeKpPecTHOro TPexneprofHOro KIMHUYECKOro uccsiefoBaHunA
| da3bl no usyyeHuto npenapata JTBCO0301, TabneTkn, NOKpbITble NAeHOYHOW obonoukon, 400 + 400 mr (OO0 «MPOMOME[ PYC», Poccun)
NPOBOAMINCE KIVHUYECKNI U aHaNMTUYECKNIA 3Tanbl UCCIef0BaHUA, udyyeHne GapMakoKUHETUKIN 1 CTaTUCTUYECKUI aHann3 pe3ynbTaTos. B
nccneqoBaHnM onpeaenanacb KOHUEHTPaLmMsa OCHOBHOro metabonuta monHynupasupa B-D-N4-rugpokcnymtuanda (NHC) n daBunupasupa B
nnasme KpoBu 42 340poBbIX O6POBONbLEB Nocne nprema Jo3bl 400 + 400 mMr nccnepgyemoro npenapata JTBC00301 (1 TabneTka), ao3bl 400 mr
nepBoro npenaparta cpaBHeHusA Icnepasup® (2 kancynbl no 200 mr) u fo3bl 400 Mr BTOpOro npenaparta cpaBHeHus ApennuBup® (2 TabneTtku
no 200 mr). PacueT napaMeTpOB OMMcaTeNbHOW CTAaTUCTUKM MPOBOAWICA Npy nomolm naketa Microsoft Excel (Microsoft Corporation, CLUA).
PacueT papmakoKnHETUYECKMX MapaMeTpoB, AUCNEPCUOHHDBIN aHanus, BbluncineHne 90%-x [OBEpPUTENbHbIX UHTEPBANoB U KO3GPULMEHTOB
BHYTPUVHAMBUAYaNbHOW BapraLum NpoBOANANCL NPY MOMOLLM NporpaMMHoro obecnedenus R Project (Bepcua 3.5.1, paspaboTtumku R Core Team,
ABcTpuis) ¢ paclwmpeHunem «bear» (Bepcus 2.8.3-2, paspaboTtunku Hsin-ya Lee n Yung-jin Lee, TaiBaHb).

Pe3synbTaTbl n o6cyxpaeHue. 1o nosyyeHHbIM 3HauyeHuaM KoHueHTpauuit NHC u dasBunupaBmpa Obinnm paccuymTaHbl 3HauYeHWA
bapMaKoOKMHETNYECKMX NapaMeTpoB, MOCTPOEHbl yCpeAHeHHble dpapMakoKMHeTUYecKne npoduan B JIMHENHbIX U nonynorapndmMmyeckmnx
KOOpAMHaTax, NPOBeeH ANCMNEPCUOHHDIN aHanus. 90%-e AoBepuUTeNbHbIE HTEPBAbI AN1A OTHOWEHUA cpeaHux 3Hadennin C 1 AUC  NHC
n daBunupaBupa Haxoaununco B npegenax 80,00-125,00 %, 4To NO3BOAWAO NPU3HATb FMMNOTe3y 06 OTCYTCTBUM BAVSHUSA MOHOKOMMOHEHTOB
npenapata Ha papMakoKNHETUKY ApYr Apyra.

3akniwoueHue. PazpaboTka neKkapCTBEHHOro npenapaTa Ha OCHOBE GUKCUPOBAHHON KOMOUHALMMW «MOIHYNUpaBup + dbaBrunupasup» obnagaet
60NbLUINM NOTEHLMNANIOM, TaK Kak MOXeT NoBblCUTb Npodusb 6€30MacHOCTU 1 YAYULWNTb NepPeHOCUMOCTb Tepanuu, a Takxe cnocobcTBoBaThb
yBennyeHuio 3pPeKTUBHOCTY MPOTMBOBUPYCHOW Tepanuu. [lonyuyeHHble pesynbTaTbl ONPeAeNuM BO3MOXHOCTb OCYLIECTBUTb MEPEXOR
K nocnegyrownm dasam KAMHUYECKUX mMccnefoBaHui npenapata JTBC00301, TabneTkun, NoKpbiTble maeHo4yHon obonoukoir, 400 + 400 mr
(OO0 «[MPOMOME[ PYC», Poccus).

KnioueBble cnoBa: MonHynupasup, pasunmpasup, COVID-19, papmakokuHeTnKa

KoHGANKT nHTepecoB. ABTOPbI AEKNAPUPYIOT OTCYTCTBUE ABHBIX 1 MOTEHLMANbHbBIX KOHGIIMKTOB UHTEPECOB, CBA3AHHbIX C Ny6nMKauven HacTosAwen
cTatbu.

Bknap aBtopos. T.H. Komapos, O.A. ApuyakoBa yuyaCcTBOBanu B MNPOBEAEHWUM aHanuMTMyeckoro sTana uccneposaHuA. H.C. baraesa,
K. K. KapHakoBa npoBoaunu cTaTucTUYeckyo o6paboTKy AaHHbIX 1 pacyeT bapmakoKrHeTnyeckmx napameTpos. M. O. MNonoga, B. C. Lep6akoBa,
K. fl. 3acnasckas, . A. benbii, . E. lloxnH oTBeuann 3a opraHn3auMoOHHYI0 YacTb UccnefoBaHUA. Bce BbllleyKkasaHHble aBTOPbI y4acTBOBanu B
06CYy>KAeHN NOYyYEHHbIX Pe3yNbTaToB B pOpMe HayuHOW AUCKYCCUN.

OuHaHcnpoBaHue. KnvHuueckoe nccniegoBaHue cnoHcuposanocs OO0 «MMPOMOME[ PYCo». B. C. Llep6akoBa, K. Al. 3acnasckas v M. A. benbin
ABNAOTCA NPEACTaBUTENAMUN JaHHOW KOMMaHUN.

Ana yntnposaHua: Komapos T. H., KapHakoBsa K. K., baraesa H. C., Apuakosa O. A., lMonosa M. O., LLlep6akoBa B. C., 3acnasckas K. fl., benbini . A.,
LWoxmH W. E. OueHKa B3aUMHOIO BAUAHNA MOHOKOMMOHEHTOB KOMOVMHMPOBAHHOIO NeKapCTBEHHOrO Npenapata, Cofepallero MOHyNupasup
1 paBunupasup, Ha GapmMakoKMHETUKY B pamMkax ¢dasbl | KNnMHMUecKoro nccnepoBaHua. Paspabomka u pecucmpayus ekapcmeeHHblx cpedcms.
2024;13(1):272-280. https://doi.org/10.33380/2305-2066-2024-13-1-1761
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INTRODUCTION

The SARS-CoV-2 infection (severe acute respiratory
syndrome coronavirus 2), virus from the Coronaviridae
family was recorded in December 2019 in China. A new
infectious disease, called Coronavirus Disease 2019
(COVID-19) by the World Health Organization (WHO)',
has spread rapidly around the world and caused a
pandemic [1-6].

In May 2023, the WHO Director-General* declared
the end of the COVID-19 public health emergency.
Despite this, the coronavirus infection, almost 4 years
after the start of the pandemic, is still an important
global health problem. The SARS-CoV-2 virus conti-
nues to mutate and spread in all countries, which con-
tinues the need for drugs to treat the coronavirus infec-
tion [7-9].

Recently, due to the increased availability of diag-
nostic and treatment tools, as well as the formation of
population immunity against COVID-19 as a result of
vaccination or past infection, there has been a signifi-
cant decrease in the impact of coronavirus infection®.
Despite a clear trend of decreasing mortality and hos-
pitalization rates, deaths from the coronavirus infection
are still recorded around the world. Moreover, the sig-
nificant number of people with the past coronavirus
infection have sequalae after the disease, experiencing
health problems for many months [10]. It is important
to continue studies of approved drugs for the treatment
of COVID-19, as well as to develop new drugs that pro-
mote reducing the intensity of the virus spread and may
be widely used*[9, 11].

Molnupiravir and favipiravir are drugs with a direct
antiviral action against SARS-CoV-2 and other RNA-
containing viruses [12—17]. Molnupiravir and favipiravir
are recommended by the Ministry of Health of the
Russian Federation for inclusion in COVID-19 treatment

'Timeline of WHO actions to combat COVID-19. Available
at: Available at: https://www.who.int/ru/news-room/detail/29-
06-2020-covidtimeline. Accessed: 16.10.2023.

2Report of the IHR Review Committee to consider stan-
ding recommendations on COVID-19 (4 August 2023). Available
at: https://www.who.int/ru/publications/m/item/report-of-the-
review-committee-regarding-standing-recommendations-for-
covid-19. Accessed: 16.10.2023.

3 Right there.

4 Right there.

regimens®. Both molnupiravir and favipiravir have high
oral bioavailability [18-21].

The developed drug contains a combination of
two antiviral drugs with different mechanisms for sup-
pressing viral RNA replication, which suggests effica-
cy against the vast majority of ARVI pathogens found
in the human population, including SARS-CoV-2, and

influenza.

MATERIALS AND METHODS

The clinical, analytical stages of the study, the study
of pharmacokinetic parameters were carried out within
the phase | clinical trial "Open randomized crossover
comparative study of the pharmacokinetics, safety and
tolerability of drug JTBC00301 (LLC "PROMOMED RUS",
Russia) involving healthy volunteers" to investigate
the combined drug JTBC00301 containing molnupira-
vir and favipiravir, film-coated tablets, 400 +400 mg
(LLC "PROMOMED RUS", Russia) (hereinafter referred to
as JTBC00301). This study was approved by the Minist-
ry of Health of the Russian Federation RKI N2 309 da-
ted 25.04.2022, protocol N MLF-022022¢,

The study determined the plasma concentrations
of the major metabolite molnupiravir 3-D-N4-hydroxy-
cytidine (hereinafter NHC) and favipiravir after re-
ceiving in a fasted condition a dose of 400+ 400 mg
(1 tablet) of the study drug JTBC00301, a dose of
400 mg (2 capsules of 200 mg) of the comparator
Esperavir® (INN: molnupiravir), a capsule of 400 mg
(LLC "PROMOMED RUS", Russia) (hereinafter referred
to as Esperavir®), or a dose of 400 mg (2 tablets of
200 mg) of the comparator drug Areplivir® (INN: Favi-
piravir), film-coated tablets, 400 mg (LLC "PROMOMED

RUS", Russia) (hereinafter referred to as Areplivir®).

> Temporary guidelines "Prevention, diagnosis and treat-
ment of new coronavirus infection (COVID-19). Version 18
(26.10.2023)".  Available at: https://static-0.minzdrav.gov.ru/
system/attachments/attaches/000/064/610/original/BMP_
COVID-19_V18.pdf. Accessed: 27.10.2023.

SGRLS - Ministry of Health of the Russian Fede-
ration: Register of permits for clinical trials 309. Avai-
lable  at:  https://grls.rosminzdrav.ru/CIPermissionMini.
aspx?ClStatementGUID=a480039d-7d34-4f8d-83fe-
bf0c7bfc5d68&CIPermGUID=8b99d5fb-a60a-46b8-b5db-
150478b658cc. Accessed: 27.10.2023.



Clinical stage of the study

The sample of volunteers consisted of 42 healthy
men aged 18 to 45 years who met the inclusion criteria
of the clinical study. Subjects were randomized into
three groups of 14 persons.

Volunteers had a cubital heparinized catheter inser-
ted for 13 hours. After removal of the catheter, blood
sampling was carried out by venipuncture. After the
catheter insertion, a zero blood sample was taken (5-
10 minutes before dosing). Further sampling was car-
ried out after 0.5 hours; 0.75 h; 1 hour; 1.25 hours;
1.5 hours; 1.75 hours; 2 hours; 2.25 hours; 2.5 hours;
3 hours; 3.5 hours; 4 hours; 6 hours; 8 hours; 10 hours;
12 hours; 24 hours after taking the drug. The washout
period between doses of the studied drugs was 7 days.

Blood samples were taken into tubes contai-
ning the anticoagulant K,EDTA and centrifuged at
3000 rpm for 10 minutes at a temperature of +4 °C.
The obtained plasma was divided for each substance
to be detected into an aliquot for analysis and an
aliquot for repeated analyses in pre-labeled cryotu-
bes, which were frozen and stored at a temperature
not exceeding -35 °C, not higher than -35 °C.

Analytical stage of the study

A detailed description of the method of quantitati-
ve determination of the studied active substances in
human blood plasma by the HPLC-MS/MS method and
its validation are given in the article [11].

Statistical data processing
and pharmacokinetic analysis

The values of NHC and favipiravir concentrations
in human blood plasma over time, obtained during the
analytical stage of the study, were characterized by the
following pharmacokinetic parameters:

v o c

substance;

vt

ma:

of the drug substance;

v AUC _, - the area under the concentration-time cur-

ve from the dosing to the last detectable concent-

- the maximum concentration of the drug

X

_ — the time to reach the maximum concentration

ration at time point t;
v AUC

(0-)
curve from the dosing to infinity;

- the area under the concentration-time
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v k,, - the constant of the rate of terminal elimination
of a drug substance;

t,, = is the half-life of the drug;

AUC, /AUC
concentration-time curve from the dosing to the

NN

- the ratio of the area under the

last detectable concentration at time point t to
the value of the area under the concentration-time
curve from the dosing to infinity;

v AUC,
ration-time curve.

- the extrapolated area under the concent-

After logarithming the values of pharmacokinetic
parameters, an analysis of variance (hereinafter referred
to as ANOVA) was carried out at a given level of signi-
ficance a=0,05. A general linear model procedure was
used with fixed factors contributing to the observed
data variation: drug, dosing sequence, volunteer pre-set
to the "dosing sequence" factor (hereinafter referred
to as volunteer * dosing sequence), period.

Based on the results of the analysis of variance,
90% confidence intervals were calculated, which were
inversely transformed, and the hypothesis of the effect
of the monocomponents of the studied drug on the
pharmacokinetics of each other was tested.

The null hypothesis was that the true ratio of the
geometric mean of the study drug JTBC00301 to the
geometric mean of comparator Esperavir®/Areplivir®
for AUC

(0-1)
than 125.00 %, i.e,, the monocomponents of the drug

and C__ of less than 80.00% or greater

affect each other’s pharmacokinetics. An alternative
hypothesis was that the true ratio of the geometric
mean of the study drug JTBC00301 to the geometric
mean of comparator Esperavir®/Areplivir® was in the
range of 80.00-125.00 % for the pharmacokinetic pa-
and C

(0-1) max’
of the drug do not affect each other’s pharmacokinetics.

rameters AUC , i.e. the mono-components

The parameters of descriptive statistics were cal-
culated using the Microsoft Excel package (Micro-
soft Corporation, USA). Pharmacokinetic parameters,
ANOVA and 90 % confidence intervals were calculat-
ed using R Project software (version 3.5.1, developed
by R Core Team) with the "bear" extension (version
2.8.3-2, developed by Hsin-ya Lee and Yung-jin Lee,
Taiwan). Statistical analysis of the differences in the
t . parameter was carried out using the nonparamet-
ric Mann-Whitney U-test for independent samples (un-
converted data, two-way test) using the R Project soft-
ware (version 3.5.1, R Core Team developers) with
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the "stats" extension (version 3.5.1, R Core Team deve-
lopers), wilcox.test function, specified significance level
a=0,05).

RESULTS AND DISCUSSION

The pharmacokinetic analysis included data from
42 volunteers who took the study drug JTBC00301 (T),
the comparators Esperavir® (R1) and Areplivir® (R2) and

completed the study according to the Clinical Trial Protocol.

B-D-N4-hydroxycytidine (NHC)

The average values of the pharmacokinetic para-
meters of NHC after administration of JTBC00301 and
Esperavir® are shown in Table 1. Averaged pharmacoki-
netic profiles in linear and semi-logarithmic coordinates
with standard deviations at each time point for NHC

are shown in Figures 1-2.

Table 1. Summary data of pharmacokinetic parameters

B-D-N4-hydroxycytidine (NHC)
Pharmacokinetic

[42]

parameter
JTBC00301 Esperavir®
Ca NG/ML 1830,99 (595,36) [42] 1677'3&;’29'53)
AUC, , ng - h/mL 4531,77 (1288,30) | 4398,15 (1179,13)

[42]

AUC, _ ng-h/mL

4708,33 (1284,50)

4666,39 (1100,30)

(0-=) [42] [40]

e D 1,75 (0,75-3) [42] 1,5 (0,75-4) [42]
k,, h 0,607 (0,149) [42] | 0,624 (0,153) [40]
t,nh 1,26 (0,55) [42] 1,18 (0,33) [40]
AUC, /AUC, . % 95,96 (2,87) [42] 96,09 (2,09) [40]
AUC, _, % 4,04 (2,87) [42] 3,91 (2,08) [40]

(t-e)'

Note. Parameters are expressed as Mean (SD) except for b
which is expressed as Median (Min — Max).

Mean - arithmetic mean, SD - standard deviation, Median —
median, Min — minimum value, Max — maximum value, n - number of
subjects for pharmacokinetic parameter calculation.
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Figure 1. Average pharmacokinetic profiles of NHC (linear scale
with standard deviations)
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Figure 2. Average pharmacokinetic profiles of NHC (log-linear
scale with standard deviations)

Differences in the pharmacokinetic parameter t
between the study drug JTBC00301 and the compara-
tor Esperavir® are not statistically significant (p=0.37,
Mann - Whitney U-test).

The results of the analysis of the pharmacokinetic
parameters of NHC are given in Table 2. The results ha-



Table 2. Analysis of variance results of NHC pharmacokinetic parameters C___and AUC
[DF - Degrees of Freedom; SS - Sum of Squares; MS - Mean Squares]

(0-t)

Preclinical and clinical study
JoKnuHuYecKkue u KIUHUYecKuUe uccnedosaHus

Parameter Source of variation DF SS MS F-value p-value Significance
Sequence 1 0.045 0.045 0.343 0.56 Non-significant
Period 1 0.123 0.123 1.940 0.17 Non-significant
InC__ Drug 1 0.254 0.254 3.991 0.05 Non-significant
Subject * Sequence 40 7.954 0.199 3.125 <0.05 Significant
Residual 40 2.545 0.064
Sequence 1 0.012 0.012 0.147 0.70 Non-significant
Period 1 0.053 0.053 1.235 0.27 Non-significant
In AUC(M Drug 1 0.046 0.046 1.084 0.30 Non-significant
Subject * Sequence 40 4.965 0.124 2916 <0.05 Significant
Residual 40 1.703 0.043

Note. For the factor "Sequence" Mean Square (MS) of "Subject * Sequence" factor is used as an error term.

ve allowed to accept the null hypothesis for the phar-
macokinetic parameters C__ and AUC_ , that the diffe-
rences in the mean values of the main pharmacokinetic
parameters are not caused by differences between the
compared drugs (except for the "volunteer * dosing se-
quence" factor).

The coefficients of intra-individual variation (CV, )
of NHC obtained from the analysis of variance for the
pharmacokinetic parameters C _ and AUC_ , were
25.63 and 20.85 %, respectively. The obtained confi-
dence intervals lie in the range of 80.00-125.00 %,
which has concluded that the monocomponents of
the drug do not affect the pharmacokinetics of NHC

(Table 5).

Favipiravir

The average values of the pharmacokinetic para-
meters of favipiravir after administration of JTBC00301
and Areplivir® are given in Table 3. Average pharmaco-
kinetic profiles in linear and semi-logarithmic coordi-
nates with standard deviations for favipiravir are shown
in Figures 3-4.

The differences in the pharmacokinetic parameter
t .. between the study drug JTBC00301 and the com-
parator Areplivir® are statistically significant (p = 0,001,
Man - Whitney U-test).

Table 3. Summary data of pharmacokinetic parameters

Favipiravir
Pharmacokinetic
parameter
JTBC00301 Areplivir®
9293,34(2780,23) | 9938,70 (3013,34)
Cmax, ng/mL [42] [42]
31607,57 (20374,99) 29812,25
AUC,.,ng - h/mL [42] (15162,05) [42]
34324,82 (23244,08) 31386,51
AUC, ., ng - h/mL [42] (16222,25) [42]
t .h 1,13(0,5-3,5)[42] | 0,75(0,5-2)[42]
k, h 0,396 (0,150) [42] | 0,398(0,127) [42]
tyh 2,18(1,33)[42] 1,93 (0,63) [42]
AUC, /AUC, . % 93,75 (6,13) [42] 95,09 (1,82) [42]
AUC_ % 6,25 (6,13) [42] 4,92 (1,82) [42]

(t-o0)"

Note. Parameters are expressed as Mean (SD) except for t
which is expressed as Median (Min — Max).

Mean - arithmetic mean, SD - standard deviation, Median -
median, Min — minimum value, Max - maximum value, n - number of
subjects for pharmacokinetic parameter calculation.

X!
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Figure 3. Average pharmacokinetic profiles of favipiravir (linear
scale with standard deviations)

The results of the analysis of pharmacokinetic pa-
rameters of favipiravir are given in Table 4. The results
obtained have allowed to accept the null hypothesis
for the pharmacokinetic parameters C__ and AUC
that the differences in the mean values of the main

Reference drug Test drug

£ Test

<= Ref

10000=

1000= R

Favipirvir plasma concentration, ng/mL (as log10 Scale)
|
|

Figure 4. Average pharmacokinetic profiles of favipiravir (log-
linear scale with standard deviations)

pharmacokinetic parameters are not caused by diffe-
rences between the compared drugs only for the "Pe-
riod" factor for the pharmacokinetic parameters C__
and AUC .
pharmacokinetic parameter AUC

as well as for the "Drug" factor for the

0-1)°
Table 4. Analysis of variance results of favipiravir pharmacokinetic parameters C __and AUC
[DF - degrees of freedom; SS - Sum of Squares; MS - Mean Squares]
Parameter Source of variation DF SS Ms F-value p-value Significance
Sequence 1 1,875 1,875 28,390 <0,05 Significant
Period 1 0,064 0,064 1,563 0,22 Non-significant
InC_ Drug 1 0,187 0,186 4,575 <0,05 Significant
Subject * Sequence 40 3,536 0,088 2,169 <0,05 Significant
Residual 40 1,630 0,041
Sequence 1 4,297 4,297 22,630 <0,05 Significant
Period 1 0,178 0,178 3,115 0,09 Non-significant
In AUC((H) Drug 1 0,005 0,005 0,082 0,78 Non-significant
Subject * Sequence 40 13,104 0,328 5,734 <0,05 Significant
Residual 40 2,285 0,057

Note. For the factor "Sequence" Mean Square (MS) of "Subject * Sequence" factor is used as an error term.



)

The coefficients of intra-individual variation (CV,_
of favipiravir for the pharmacokinetic parameters C
and AUC, , were 2040 and 24.35%, respectively. The
obtained confidence intervals lie in the range of
80.00-125.00%, which has concluded that the mono-
components of the drug do not affect the pharmaco-

kinetics of favipiravir (Table 5).

Table 5. Point estimate, 90 % confidence intervals of NHC

and favipiravir pharmacokinetic parameters C__ and AUC_,

Pharmacokinetic Point estimate, % | L-90, % U-90, %
parameter
B-D-N4-hydroxycytidine (NHC)
C... 112.37 101.85 | 12398
AUC, 105.10 96.98 113.90
Favipiravir
C... 90.49 83.64 97.90
AUC, 98.43 89.67 108.04
CONCLUSION

Based on the obtained values of pharmacokinetic

parameters, average pharmacokinetic profiles were
constructed, and an analysis of variance was carried out.
The obtained confidence intervals for NHC and favipira-
vir allow us to recognize the hypothesis that the mono-
components of the drug have no effect on each other’s
pharmacokinetics.

The development of a drug based on a fixed combi-
nation of molnupiravir + favipiravir has a great potential,
as it can increase the safety profile and improve the tole-
rability of therapy, as well as contribute to increasing
the efficacy of antiviral therapy.

The study results have determined the possibili-
ty of moving to the next phases of clinical trials of
the drug JTBC00301, film-coated tablets, 400 + 400 mg

(LLC "PROMOMED RUS", Russia).
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