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The article presents the data from an open, two-stage, multicenter study on the efficacy and safety evaluation of a combined
drug (a fixed combination of nirmatrelvir 300 mg and ritonavir 100 mg) in the complex therapy in COVID-19 patients.

The aim of the study was to assess the safety, tolerability and pharmacokinetic parameters of the fixed combination of
nirmatrelvir 300 mg and ritonavir 100 mg in healthy volunteers, the efficacy and safety assessment of the drug in the
combination therapy compared with the standard therapy in COVID-19 patients.

Material and methods. An open two-stage multicenter clinical study to assess the main pharmacokinetic parameters, safety,
and efficacy against COVID-19 of the drug nirmatrelvir 300 mg and ritonavir 100 mg combination (Skyvira® PROMOMED RUS
LLC, Russia) in the adult population, included 2 stages. At stage 1, safety, tolerability and pharmacokinetic parameters were
evaluated in healthy volunteers (over 18 years of age) in order to confirm their comparability with the literature data known
for a set of active substances. Phase 2 assessed efficacy and safety in COVID-19 patients. As a part of the second stage, the
study involved 264 patients (men and women aged 18 to 80 years), who had been divided into two groups. The first group
patients (n=132) received the study drugs (nirmatrelvir 300 mg and ritonavir 100 mg) — 1 tablet twice a day with an interval
of 12+2 hours for 5 days in combination with pathogenetic and symptomatic therapy. The second group patients (n=132)
received standard therapy in accordance with the approved Temporary Guidelines for the Prevention and Treatment of Novel
Coronavirus Infection (Version 15 dated February 22, 2022).

Results. During the study, none of the patients from the (nirmatrelvir + ritonavir) group experienced a transition of the
COVID-19 course to a heavier severity level, in contrast to the patients in the standard therapy group. The study participants
included patients with comorbidities (68% of the general population), with risk factors for COVID-19 progression to a heavier
severity level and the risk of hospitalization (75% of the general population). There were no cases of COVID-19 progression
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to a heavier severity level in the study drug group. By the 6th day, in the nirmatrelvir + ritonavir group, the proportion of the
patients who had achieved a complete recovery was twice more and amounted to 35.61% (p=0.0001), and the proportion
of the patients with a negative RNA analysis to SARS-CoV-2 was 20% higher than in the comparison group, and amounted to
82.58% (p=0.0001). The fixed nirmatrelvir + ritonavir combination therapy has a favorable safety profile comparable to the
standard therapy. The identified adverse reactions were transient in nature and did not require discontinuation of therapy or
changes in the treatment regimen.

Conclusion. The fixed nirmatrelvir + ritonavir combination has a favorable safety profile in COVID-19 patients, comparable
to the standard therapy. The data obtained demonstrate a clinical and pharmacoeconomic feasibility of including the fixed
(nirmatrelvir + ritonavir) combination in the COVID-19 treatment regimen.

Keywords: coronavirus; COVID-19; nirmatrelvir; ritonavir; Skyvira®; adverse events

Abbreviations: RDS — respiratory distress syndrome; WHO — World Health Organization; FDA — Food and Drug Administration
(USA); SBP — systolic blood pressure; EMA — European Medicines Agency; AE — adverse event; DBP — diastolic blood pressure;
HR — heart rate; RR — respiratory rate; BMI — body mass index; SAE — serious adverse events; IG — Interim Guidelines
“Prevention, diagnosis and treatment of a new coronavirus infection”; Cmbs — comorbidities; NAAT — nucleic acid amplification
test; NSAIDs — non-steroidal anti-inflammatory drugs; ALT — alanine aminotransferase; AST — aspartate aminotransferase;
ULN — upper limit of normal; MedDRA (Medical Dictionary for Regulatory Activities) — medical dictionary of terms of
international medical terminology; EPIC-HR (Evaluation of Protease Inhibition for Covid-19 in High-Risk Patients) — assessment
of protease inhibition in COVID-19 in patients at high risk; Cl — confidence interval; SARS-CoV-2 — severe acute respiratory
syndrome coronavirus; COVID-19 — CoronaVlrus Disease 2019; CTs — clinical trials; IWRS — Interactive web randomization system.
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B cTtatbe npeacTaBaeHbl AaHHbIE OTKPbITOTO ABYX3TanNHOINO0 MHOTOLEHTPOBOIO UCCNEA0BAHMA NO OUEHKe 3GDEKTUBHOCTU U
6e30MacHOCTM KOMBUHMPOBAHHOTO Npenapata (pUKcMpoBaHHas KombUHauua HUpmaTpensmp 300 mr n puToHasup 100 mr)
B KOMMJIEKCHOW Tepanuu y nayumeHTos ¢ COVID-19.

Lenb. OueHnTb 6e30MacHOCTb, MEPEHOCUMOCTb U GapMaKOKMHETUYECKME MapameTpbl GUKCMPOBAHHON KOMBUHaL MK
HupmaTpensup 300 mr u putoHasup 100 mr y 340poBbix A06poBobLEB, 3GPEKTUBHOCTL M HE30NacHOCTb MPUMEHEHMUA
npenapaTta B KOMMJIEKCHOW TepanuUn B CPaBHEHMM CO CTaHAAPTHOM Tepanuvei y naumneHTos ¢ COVID-19.

Martepuan u metoabl. OTKpbITOE ABYX3TaNnHOE MHOFOLEHTPOBOE KAMHWYECKOE WUCCNeAO0BaHWE MO OLEHKE OCHOBHbIX
dapMaKOKMHETUYECKUX MapaMeTpoB, 6e3omacHOCTH, a TaKke 3ddeKTMBHOCTM B OTHOWeHUn COVID-19 nekapCTBEHHOro
npenapata Hupmatpensup 300 mr u putoHasup 100 mr (Ckansupa® OO0 «MPOMOME/L PYC», Poccusa) y B3pocnioi
nonynaumMm BKNOYano 2 stana. Ha | atane oueHnsBanacb 6e30nacHoOCTb, NEPEHOCUMOCTb M papMaKOKMHETUYECKUE MAPAMETPbI
Y 340pOBbIX 406pPOBO/bLEB (CTaplie 18 neT) ¢ Lenbio NOATBEPHKAEHUA UX COMOCTAaBUMOCTMU C INTEPATYPHLIMU AAHHBIMMU,
M3BECTHbIMW A Habopa pencTBytoLmx BelecTs. Ha Il atane oueHnBanacb apdeKTMBHOCTL M HE30MacHOCTb Y NaLMEHTOB
¢ COVID-19. B pamKax Il aTana B uccnegoBaHUM y4acTBOBaANO 264 NauUMeEHTa (MY»KUMHbI U KEHLWMHbI B Bo3pacTe oT 18 ao 80
NeT), KoTopble 6blAK pacnpeaeneHbl Ha ABe rpynnbl. MayueHTbl nepBow rpynnbl (n=132) noayyanun nccaeayemblit npenapat
(HMpmatpensup 300 mr n putoHasmp 100 mr) no 1 TabneTke 2 pasa B AeHb C UHTEPBANOM 1212 4 B TeUeHMe 5 gHEeN B KOMNIEKce
C MaToreHeTMYecKo N CMMNTOMaTUYECKON Tepanueid. MauneHTbl BTopon rpynnbl (n=132) nony4yanu cTaH4apTHYIO Tepanuio
B COOTBETCTBUM C YyTBEPKAEHHbIMU BpeMeHHbIMY METOANYECKUMU PEKOMEHAALMAMM NO NPODUNAKTUKE U NEYEHUIO HOBOW
KOPOHAaBUPYCHOW MHdEKLUK, yTBEPKAEHHBIMU MUHUCTEPCTBOM 3ApaBooxpaHeHusa Poccuiickon Pepepaumn (Bepcua 15
o1 22.02.2022).

Pe3ynbratbl. 3a BpeMsa UCCAEA0BAHMA HU Y O4HOMO MaLMeHTa U3 rpynnbl (HUPMATPENBUP + PUTOHABUP) He Habaaanocb
nepexoga tedyeHnna COVID-19 B 6onee TAKeNylo cTeneHb B OT/IMYME OT MaLMEHTOB rpynnbl CTaHAAPTHOW Tepanuu. Cpeaun
YHYaCTHUKOB UCCNeA0BaHMA BblIM NALMEHTbI C CONYTCTBYOLWMMM 3aboneBaHnaMM (68% OT 0bLuen nonynaumm), c paktopamm
pucka nporpeccupoBaHma COVID-19 go TAXKenoro TeyeHua W pucka rocnutanmsaumu (75% ot obuwen nonynaumu). B
rpynne uccneayemoro npenaparta He 6bi10 HU ogHoro cayyasa nepexoga COVID-19 B 6osiee TAKenyto cteneHb TedeHus. K
6-My OHIO B rpynne (HUpMaTpensup + PUTOHABMP) A0NA NALMEHTOB, SOCTUrLLIMX NOJIHOMO BbI3J0POBAEHMSA, Bblia 6onblue
B 2 pasa u coctasasana 35,61% (p=0,0001), a AoNA NMaUMEHTOB C OTpULUATENbHbIM aHann3om PHK Kk SARS-CoV-2 6bina
Ha 20% Bbilwe, Yem Yy Fpynnbl CpaBHEHWA W cocTaBuna 82,58% (p=0,0001). Tepanusa ¢GUKCMpPOBaAHHON KOMbBMHauuen
(HMpMaTpensup + pUTOHABUP) XapaKkTepusyeTtca 6aaronpUATHLIM Npoduiem 6e30nNacHOCTU, CONOCTaBUMbIM CO CTaHAAPTHOM
Tepanuen. BoiAiBneHHbIe HeenaTebHble peaKkL MM HOCUAW TPAH3UTOPHbIV XapaKTep U He TpeboBaan OTMEHbI Tepanum nam
M3MEHEHUA CXeEMbI IeYEHUA.

3akntoueHune. PMKCUMpPOBaHHAA KOMBMHALMA (HUPMATPENBUP + PUTOHABMP) XapaKkTepusyeTca baaronpuaTHbIM npodunem
6e3onacHocTM y naumeHToB ¢ COVID-19, conocTaBMMbIM CO CTaHAAPTHOM Tepanuei. MonyyeHHble AaHHble CBUAETE/IbCTBYOT
0 KIMHUYECKOWN U GapMaKO3IKOHOMMUYECKOM LiesIecoobpasHOCTU BKAOUYEHNA GUKCUPOBAHHOM KOMBMHaLMM HUpMaTpenBempa
C pUTOHaBUpPOM B cxemy nedyeHunsa COVID-19.

KntoueBble cnoBa: kopoHasupyc; COVID-19; HupmaTpensup; putoHasup; CkanBupa®; HexenatenbHble ABAEHUSA

Cnucok cokpaweHuit: PAC — pecnupaTopHbli Auctpecc-cMHApom; BO3 — BcemupHaa opraHusauusa 34paBOOXpPaHEHUS;
FDA — YnpaBneHue Mo CaHUTAapPHOMY HaA30pYy 3a KayecTBOM MULLEBLIX MPOAYKTOB M MegukameHTos (CLUA); CAL —
cUCTONMYECKoe apTepuanbHoe aasneHne; EMA — EBponerickoe areHTCTBO /IeKapCTBEHHbIX cpeacTs; HA — HexenatenbHoe
asneHue; AL, — Anactonvyeckoe apTepuanbHoe gaBneHue; YCC — yacTtoTa cepgeyHbiX coKpaweHui; YA — yacToTa
ObIXaTeNbHbIX ABUXKeHUN; UMT — nHaekc maccol Tena; CHA — cepbé3sHble HeXenatenbHble ABneHUs; BMP — BpemeHHble
MeTogMyeckme pekomeHZauun «lMpodunaktnka, A[MArHOCTUKA W NleYeHWe HOBOW KOPOHABUMPYCHOM UHOEKUUUY;
C3 — conytcTBytowme 3aboneBaHus; MAHK — metog amnandukaumm HykneuHoBbix Kucnot; HIMBI — HecTtepouaHbie
NpOTMBOBOCMANUTENbHbIE NpenapaTbl; AJIT — anaHMHamuHoTpaHcdepasbl; ACT — acnaptatamuHoTpaHcdepasa; BMH —
BEPXHAA rpaHuLa Hopmbl; MedDRA — meguLMHCKUIA CIOBapb TEPMUHOB MEXKAYHAPOAHON MEAULUHCKON TEPMUHONOTUN;
EPIC-HR — ougeHKa WHrMbupoBaHua npoteasbl npu COVID-19 y nauMeHTOB C BbICOKMM pUCKOM; AU — goBepuTesibHbIl
MHTepBan; SARS-CoV-2 — KopoHasupyc, Bo3byautens COVID-19; COVID-19 — KopoHaBupycHaa MHpeKuma; KU — KnuHuyeckue
nccneposanua; IWRS — mogynb paHAOMU3ALUM NALLUEHTOB.

INTRODUCTION
COVID-19 can follow several scenarios — from
asymptomatic carrier state to pneumonia of varying
severity with the development of acute respiratory
distress syndrome (ARDS). Despite the alleged
“weakening” of SARS-CoV-2 new variants, the medical
community has come to the consolidated opinion that
without targeted antiviral therapy and vaccination, the
COVID-19 pandemic may “approach” the scale of the
1894 plague (12 million deaths) and the flu pandemic
A(H1IN1) 1918 (50 million deaths) [1].

To date, the spread of the coronavirus disease
(COVID-19) is still unstoppable (the number of confirmed
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cases and deaths continues to rise). The World Health
Organization (WHO) reported the detection of cases
in 216 different countries, which dictates the need to
find new treatment strategies that can withstand the
pandemic [2, 3].

The unprecedented global spread of SARS-CoV-2 has
created serious challenges for the healthcare system. The
global research community calls for the development of
effective treatment protocols with the inclusion of new
drugs with a high efficacy and safety profile that can
significantly affect the containment and elimination of
the COVID-19 pandemic [3, 4].
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Currently, along with a standard supportive care,
therapeutic approaches for the treatment of COVID-19
include the use of drugs that interfere with the life
cycle of SARS-CoV-2 and block viral replication. At the
moment, according to the medical community, the
most promising is the combination of nirmatrelvir and
ritonavir. It has been established that nirmatrelvir (PF-
07321332) stops the spread of COVID-19 in animal
models, and ritonavir slows down its metabolism and
helps maintain therapeutic plasma concentrations.
Despite frequent mutations in the SARS-CoV-2 genome,
nirmatrelvir exhibits an effective antiviral effect against
recent mutations and variants of coronavirus [5].

All coronaviruses, including SARS-CoV-2, encode
two proteases required for the processing of the
PP1A and PP1AB polyproteins. The main protease
3CL (chemotrypsin-like) gives rise to the formation of
NSP11/16 proteins. The 3CL protease was chosen as one
of the possible therapeutic targets for the development
of antiviral drugs against SARS-CoV-2 due to its highly
conserved sequence and structure. Nirmatrelvir (PF-
00835231) has a high inhibitory activity against this
particular protease. The antiviral activity of the drug was
detected during the SARS-CoV-1 epidemic [6, 7].

Subsequently,
nirmatrelvir and ritonavir combination against SARS-

a high antiviral activity of the
CoV-2 has been demonstrated [8]. Pharmacokinetic
studies have shown off a significant increase in the
systemic exposure of nirmatrelvir when co-administered
with the CYP3A4 inhibitor ritonavir, consistent with
the predominant role of CYP3A4 in the metabolism of
nirmatrelvir [9, 10].

Further, in a number of clinical studies, the
effectiveness of the nirmatrelvir + ritonavir combination
was confirmed. Nirmatrelvir + ritonavir showed a greater
reduction in the risk of hospitalization and death than
molnupiravir compared with placebo. The both drugs
were prescribed in the first five days after the onset of
symptoms [11, 12].

In the EPIC-HR study, the use of the nirmatrelvir +
ritonavir combination in the patients with a coronavirus
infection resulted in an 88% reduction in hospitalization
or mortality among unvaccinated outpatients with early
COVID-19. The overall risk of hospitalization was 45%
lower among the patients treated with nirmatrelvir +
ritonavir [13]. An interim analysis demonstrated an 89%
reduction in the risk of hospitalization or deaths from
any cause associated with COVID-19 compared with
placebo in the patients starting treatment within three
days of the symptom onset (the primary endpoint) [14].

374

In a double-blind (randomized) study, unvaccinated,
non-hospitalized adults at high risk of progression to
the severe disease of COVID-19 were given nirmatrelvir
(300 mg) + ritonavir (100 mg) every 12 hours for 5 days
[15-16]. The primary aim of the study was to evaluate
the efficacy of nirmatrelvir + ritonavir by comparing the
percentage of patients with hospitalization or deaths
from any cause related to COVID-19 within 28 days in
the two groups.

A total of 2246 patients were randomized; 1120
patients received nirmatrelvir+ritonavir (a nirmatrelvir
group) and 1126 patients received placebo (a placebo
group). The incidence of hospitalizations or deaths
associated with COVID-19 by day 28 in the nirmatrelvir
group was 6.32% lower than in the placebo group (95%
confidence interval (Cl), —9.04 to —3.59; p <0.001, the
reduction in the relative risk of hospitalization was
89.1%). All 13 deaths occurred in the placebo group.

The frequency of adverse events (AEs) was similar in
the two groups (any AE: nirmatrelvir + ritonavir group/
placebo group — 22.6%/23.9%; serious AEs — 1.6%/6.6%;
AEs leading to the drug withdrawal —2.1%/4.2%).
Dysgeusia (5.6% vs 0.3%) and diarrhea (3.1% vs 1.6%)
were more common in the groups treated with
nirmatrelvir + ritonavir than with placebo. The treatment
with nirmatrelvir in combination with ritonavir resulted
in an 89% reduction in the risk of progression to severe
COVID-19 compared with placebo and was characterized
by a favorable safety profile [15-18].

In the study by Najjar-Debbiny R. et al. (2022), it was
also proved that in the “Era of Omicrons”, nirmatrelvir in
combination with ritonavir was very effective in reducing
the risk of severe COVID-19 and/or mortality [19].

It is important to notify that the main target (3CL) is
practically not amenable to mutations and modifications,
and therefore nirmatrelvir in combination with ritonavir
will be effective regardless of SARS-CoV-2 strains, which
was also proven in a number of studies [20, 21].

The combination (nirmatrelvir + ritonavir) received
a conditional approval in the United Kingdom in
December 2021 for the treatment of adults at a high
risk of progressing to severe COVID-19 patients who do
not require supplemental oxygen. In January 2022, the
nirmatrelvir + ritonavir combination was approved in the
European Union to be used in adults and children over
12 years of age for the same indication and also has been
approved for an emergency use in the USA [22, 23].

Due to the rapid spread of the Omicron SARS-
CoV-2 virus variant worldwide, the Food and Drug
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Administration (FDA, USA) has issued an emergency use
authorization of the nirmatrelvir + ritonavir combination
for the outpatient treatment of mild to moderate
COVID-19 patients who are susceptible to risk of
progression [15, 24-25]. Nirmatrelvir is included in the
WHO guidelines for the COVID-19 treatment [26].

THE AIM of the study was to assess the safety,
tolerability and pharmacokinetic parameters of the fixed
combination of nirmatrelvir and ritonavir in healthy
volunteers, the efficacy and safety assessment of the
drug in the combination therapy compared with the
standard therapy in COVID-19 patients.

MATERIAL AND METHODS

An open two-stage multicenter study has been
conducted to assess the main pharmacokinetic
parameters and safety, as well as to evaluate the
effectiveness of the drug Skyvira® (LLC PROMOMED
RUS, Russia) against COVID-19 in the adult population.

This study was conducted with the aim of registering
the drug in the Russian Federation, and included an
assessment of the main pharmacokinetic parameters,
safety, and efficacy against COVID-19%.

The present study included 2 stages. At Stage 1, the
safety, tolerability and pharmacokinetic parameters of
the drug were evaluated in healthy volunteers (n=16),
at Stage 2, the efficacy and safety of the drug were
evaluated in COVID-19 patients.

The study was conducted in accordance with the
principles of good clinical practice from February 17,
2021 toJune 1, 2022 in 8 cities of the Russian Federation
(Moscow, Saransk, Kirov, Ivanovo, Smolensk, St.
Petersburg, Ryazan, Yaroslavl), on the basis of 12 medical
institutions involved in the treatment of patients with a
novel coronavirus infection.

Stage 1, research centers of clinical trials:

1. “Clinical Hospital No. 3” (Yaroslavl);

2. Analytical

Pharmaceutical Analytics (Moscow).

laboratory: LLC  Center for

Stage 2, research centers of clinical trials:
1. Clinical Hospital No. 3 (Yaroslavl);
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2. Spasokukotsky City Clinical Hospital, Moscow
City Health Department (Moscow);

3. National Research Ogarev Mordovia State
University, (Saransk);

4. Clinical Hospital No. 1 (Smolensk);

5. lvanovo Clinical Hospital n. a. after the Kuvaevs
(lvanovo);

6. Ryazan Pavlov State Medical University (Ryazan);

7. Kirov State Medical University (Kirov);

8. Smolensk State Medical University (Smolensk);

9. LLC “Aurora MedFort” (St. Petersburg);

10. OrKli Hospital Limited Liability Company (St.
Petersburg);

11. LLC “Uromed” (Smolensk).

Research objectives

Stage 1 of the study included a non-randomized
cohort design. All volunteers were screened and then
hospitalized per cohort (the volunteers of cohort 2
were invited to hospitalization after the completion of
participation in the study of cohort 1volunteers, subject
to approval of a further study by the Expert Council for
Drug Safety).

At this stage of the study, after the use of a fixed
combination of nirmatrelvir + ritonavir, the following
factors were evaluated in healthy volunteers: drug
tolerability, basic vital

physical examination

data, ECG, laboratory parameters (a clinical blood

signs,

test, a biochemical blood test, a clinical urinalysis), the
frequency and the AE severity. The pharmacokinetic
parameters of the active substances (nirmatrelvir +
ritonavir) after single and multiple uses of the drug were
also studied.

Inclusion criteria for Stage I:

1. Possession of a signed and dated informed
consent form, as well as the ability and willingness to
comply with all the requirements of the study protocol;

2. Men between 18 and 45 years old (inclusive) at
the time of signing the informed consent form;

3. Averified diagnosis of “healthy” according to the
standard clinical, laboratory and instrumental methods
of examination;

4. Hemodynamic parameters: systolic blood
pressure (SBP) 100—-130 Mmhg, diastolic blood pressure
(DBP) 60-85 Mmhg, heart rate (HR) 60—90 beats per
minute, respiratory rate (RR) 16-20 breaths per minute;

5. Negativetestresultsforhumanimmunodeficiency
virus (HIV), syphilis, hepatitis B (HbsAg), and hepatitis C
(HCV);
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6. Negative test results for the use of alcohol,
narcotic drugs and psychotropic substances.

7. Body mass index (BMI): 18.5-30 kg/m?;

8. Willingness to abstain from alcohol within 72
hours prior to screening and during the study period;

9. Avolunteer’s consent to use reliable methods of
contraception during the study period, within 3 weeks
after its completion.

Criteria for non-inclusion, Stage 1:

1. Aggravated allergological drug
intolerance. Hypersensitivity to the components of the
study drug;

2. Lactase deficiency, lactose intolerance, glucose-
galactose malabsorption;

3. Impossibility to install a venous catheter for
blood sampling;

4. Difficulties in swallowing tablets;

5. Donation or loss of blood (2450 ml of blood or
plasma) less than 3 months prior to screening;

6. Acute and chronic diseases of the cardiovascular,
bronchopulmonary, endocrine and nervous systems,
including organic diseases of the central nervous system
(CNS), as well as diseases of the gastrointestinal tract
(GIT), liver, kidneys, blood;

7. Any deviations from normal values during
laboratory and/or instrumental examinations.

8. Surgicalinterventions on the gastrointestinal tract
(with the exception of appendectomy) in anamnesis;

9. Acute infectious diseases or symptoms of SARS
less than 4 weeks before the screening visit;

10. Detection of SARS-CoV-2 RNA or SARS-CoV-2
antigen within 6 months prior to the screening;

11. Presence of at least one of the epidemic signs:

e return from an overseas travel 14 days prior to
the screening and no test results for SARS-CoV-2 RNA or
SARS-CoV-2 antigen;

¢ close contact with a person under observation for
COVID-19 who subsequently became ill, in the past 14
days prior to the screening;

¢ close contact with a laboratory confirmed case of
COVID-19 in the past 14 days prior to the screening;

e professional contacts with individuals who have a
suspected or confirmed case of COVID-19 in the last 14
days prior to the screening.

12. Regular intake of medications, including herbal
and homeopathic preparations, vitamins and/or dietary
supplements (BASs) less than 4 weeks before the
screening visit;

13. Taking medications that have a pronounced
effect on hemodynamics and/or function

anamnesis,

liver
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(barbiturates, omeprazole, cimetidine, etc.) less than 2
months before the screening visit;

14. Special diet (e.g., vegetarian, salt-restricted)
less than 2 months prior to the screening visit;

15. Special lifestyle (night work, an extreme physical
activity) less than 2 months prior to the

16. Alcohol ingestion in anamnesis: more than 10
units of alcohol per week (1 unit of alcohol is equivalent
to 500 ml of beer, 200 ml of wine or 50 ml of hard liquor),
or anamnestic data on alcoholism, drug addiction, drug
abuse;

17. Smoking more than 10 cigarettes per day at the
time of the screening visit;

18. Performing piercing procedures, tattooing/
tattooing less than 1 month before screening procedures
and throughout the study;

19. Mental, physical and other reasons that do not
allow the volunteer to adequately assess their behavior
and correctly fulfill the conditions of the Research
Protocol;

20. Participation in another clinical trial less than 3
months before the screening visit;

21. Other reasons that do not allow the volunteer,
in the opinion of the research physician, to take part in
this study.

Duration of Stage |

The total duration of a volunteer’s participation
in the study was no more than 11 days, herewith,
the screening duration was no more than 7 days, the
duration of a hospital stay was no more than 3.5 days,
the duration of the study drug was no more than 3 days.

Assessed safety indicators for Stage I:

1. The frequency and severity of AEs registered on
the basis of complaints, changes in the well-being of
volunteers according to abnormal results of laboratory
tests, physical examinations, assessment of vital signs,
ECG;

2. Number of cases of participants’ early termination
in the study due to the development of AEs and/or SAEs,
including those related to the investigated drug;

3. Assessment of the overall tolerability of the
investigated drug on the Likert scale by the investigator.

Method of application in Stage |

It was supposed to include 2 cohorts of 8 healthy
volunteers each: Cohort 1 — 300 mg + 100 mg once; Cohort
2 —300 mg + 100 mg every 12 hours, 5 doses in total.

The study began with the use of the drug by Cohort
1 volunteers. Taking the drug by the volunteers Cohort 2
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was started only after assessing the safety of the drug by
the volunteers of Cohort 1.

The decision on the possibility of switching to the
multiple use of the drug within Cohort 2 was made by the
Expert Council for Drug Safety based on the assessment
of AE/SAE. The transition to Cohort 2 could be stopped
if at least one of the following stopping criteria was
found in Cohort 1 of the volunteers. These criteria are as
follows: the development of a serious adverse reaction
with a possible, probable or definite connection with the
study drug in 21 healthy volunteers; the development of
a severe adverse reaction with a possible, probable or
definite connection with the use of the study drug in >2
healthy volunteers, regardless of whether they belong to
the same class of organ systems or not.

Randomization of Stage Il

Randomization was performed using the IWRS
(Interactive web randomization system) built into a
patient’s electronic individual registration card. At Stage
2 of the study, 264 patients who had finished the study
all over in accordance with the approved protocol were
randomized.

In the group of the drugs combination nirmatrelvir +
ritonavir (group 1), 84 female patients (63.64%) and
48 male patients (36.36%) were randomized, in the
standard therapy group — 82 female patients (62.12%)
and 50 male patients (37.88%). Subgroup 1-1 (n=33)
was without any presence of a risk factor for the
development of a severe COVID-19 course. Subgroup
1-2 (n=99) was characterized by the presence of at least
one risk factor for the development of a severe COVID-19
course.

The mean age of patients in the fixed combination
(nirmatrelvir + ritonavir) group was 46.61+15.75 years
(from 19 to 79 years of age), the mean body weight was
80.69+14.31 kg (from 49.0 to 116 .0 kg), the height was
170.44+7.78 cm (from 152 to 190 cm), BMI — 27.81+
4.89 kg/m? (from 18.37 to 40.90 kg/m?).

The mean age of patients in the standard therapy
group was 46.62+15.97 years (from 18 to 77 years old),
the mean body weight was 79.32+14.57 kg (from 50.0
to 122.0 kg), the mean height — 170.01£7.74 cm (from
148 to 193 cm), the mean BMI —27.45+4.81 kg/m? (from
17.71 to 43.74 kg/m?).

The first group (n=132) received 1 tablet of the
study drug (nirmatrelvir + ritonavir) twice a day with an
interval of 1242 hours for 5 days in combination with
pathogenetic and symptomatic therapy, presented in the
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Interim Guidelines “Prevention, diagnosis and treatment
of novel coronavirus infection” (1G)?, valid at the time of
the study.

The second group (n=132) received standard
therapy in accordance with the IGs in force at the time
of the study?.

Each group included 2 subgroups depending on
the presence/absence of at least one risk factor for the

development of severe COVID-19 in the ratio of 3:1.

Inclusion criteria for Stage 2:

1. Availability of an informed consent form signed
and dated by the patient;

2. Men and women aged from 18 to 80 years old
inclusive at the time of signing the informed consent
form;

3. A confirmed case of COVID-19 at the screening
time: a positive laboratory test for the presence of
SARS-CoV-2 RNA using nucleic acid amplification
methods (NAAT) or SARS-CoV-2 antigen using an
immunochromatographic analysis?*;

4. A mild or moderate infection caused by SARS-
CoV-2;

5. Atthe time of screening and randomization, there
is at least one of the following symptoms characteristic
of COVID-19: nasal congestion or a running nose, a
sore throat, shortness of breath on exertion, cough,
fatigue, muscle or body pain, headache pain, chills,
fever (body temperature >38°C), nausea, vomiting,
diarrhea, loss of smell (anosmia), loss of taste sensation
(ageusia).

6. The onset of the disease (appearance of the first
symptom) no more than 5 days before randomization;

7. A patient is willing and able to take oral
medications;

8. A patient’s consent to use reliable methods of
contraception throughout the study and for 3 weeks
after the end of the study.

The study could also include the women who are
unable to bear children (anamnesis: hysterectomy,
tubal ligation, infertility, menopause for more than 10
years), as well as men with infertility or anamnesis of
vasectomy.

2 Interim guidelines “Prevention, diagnosis and treatment of a new
coronavirus infection” (COVID-19), version 16 (2022 Aug 18), approved
by the Ministry of Health of Russian Federation.

3 Interim guidelines “Prevention, diagnosis and treatment of a new
coronavirus infection” (COVID-19), version 15 (2022 Feb 22), approved
by the Ministry of Health of Russian Federation.

4 SARS-CoV-2 test results obtained up to 5 days prior to randomization
could be considered if supporting documentation was available.
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Criteria for non-inclusion, Stage 2:

1. Hypersensitivity to the components of the study
drug;

2. Lactase deficiency, lactose intolerance, glucose-
galactose malabsorption;

3. Use of direct-acting antivirals within 10 days
prior to the screening;

4. At the screening time, the use of the drugs,
clearance of which is highly dependent on the CYP3A
isoenzyme, or which are strong inducers of CYP3A (for
more information, see the section “Prohibited Therapy”);

5. The need for the use of drugs from the list of
prohibited therapies;

6. The need for oxygen therapy at the time of
screening;

7. The need for hospitalization at the time of
screening, or expecting the need for hospitalization
caused by COVID-19 within 48 hours of randomization,
other than the need for hospitalization in an observatory
for social reasons (e.g., living in a hostel, cohabiting with
people, including risk factors for severe COVID-19, who,
after a contact with a patient, have a negative result in
SARS-CoV-2 RNA/antigen, etc.);

8. Availability of criteria for severe and extremely
severe course of the disease at the time of screening;

9. Vaccination less than 4 weeks prior to the
screening;

10. Presence of a probable or confirmed case
of moderate COVID-19 within 6 months prior to the
screening;

11. Presence of a probable or confirmed case of
severe and extremely severe COVID-19 in anamnesis;

12. Patients with the established moderate to
severe renal insufficiency (the estimated glomerular
filtration rate (GFR) <60 ml/min/1.73m? according to the
CKD-EPI formula) or receiving renal replacement therapy
at the screening time;
in Child-
Pugh’s classification) at the moment of screening or

13. A severe liver failure (class C
anamnesis (within 6 months prior to the screening)
of alanine aminotransferase (ALT) and/or aspartate
aminotransferase (AST) >2.5 upper limit of normal
(ULN) ), and/or total bilirubin =2 ULN (=3 ULN in Gilbert’s
syndrome);

14. A positive result of the analysis for the presence
of HIV, syphilis, hepatitis B and/or C at the screening;

15. Alcohol,

dependence in anamnesis and/or at the screening time;

pharmacological and/or  drug

16. Schizophrenia, schizoaffective disorder, a bipolar
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disorder or other psychiatric pathology in anamnesis or
suspicion of their presence at the screening time;

17. Any anamnestic data that, in the opinion of the
investigator, may complicate the interpretation of the
results of the study or create any kind of an additional
risk for a patient as a result of his participation in the
study;

18. Unwillingness or inability of a patient to comply
with the procedures of the Protocol (according to the
investigator);

19. Pregnant or lactating women or women
planning a pregnancy;

20. Participation in another clinical study within 3
months prior to the enrollment in the study;

21. Other conditions that prevent the inclusion of
the patient in the study.

Duration of Stage 2
The total duration of a patient’s participation in the
study was no more than 31 days (Table 1).

Criteria for safety assessment, Stage II:

1. Total number of AEs stratified by severity and
frequency.

2. Frequency of adverse events.

3. Frequency of SAEs, including those associated
with study drug/standard therapy.

4. Proportion of patients with at least one AE.

5. Percentage of patients interrupting the treatment
due to AE/SAE.

Criteria for evaluating effectiveness at Stage 2:

Primary efficacy criterion:

Incidence of patients with COVID-19 progressing to
a more severe Interim Guidelines from baseline at visit
4 (Day 16).

Secondary efficacy criteria:

1. Dynamics of clinical status on a categorical
ordinal scale of clinical improvement;

2. Frequency of worsening clinical status on a
categorical ordinal scale of clinical improvement by >1
category at visits 2, 3 and 4;

3. Frequency of patients with category 0 on the
categorical ordinal scale of clinical improvement at visits
2,3 and 4;

4. Rate of SARS-CoV-2 RNA negative patients at
visits 2, 3 and 4;

5 Symptom scores for Visits 2—6 on the COVID-19
Major Symptom Rating Scale.
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Statistical processing of research results

For the statistical analysis, software with validated
algorithms for performing statistical analyzes and proper
documentation StatSoft Statistica 10.0., IBM SPSS
Statistics 22 (current version, GPL-2/GPL-3 license) was
used.

Descriptive statistics is presented for all indicators
of efficacy, safety, tolerability, and pharmacokinetic
parameters collected during the study.

Continuous (quantitative) data are presented
using a number of observations, arithmetic mean, 95%
confidence interval (Cl) for mean, standard deviation,
median, interquartile range (25" and 75% centiles),
minimum and maximum (if not specified otherwise).

Ordinal, categorial, and qualitative data are
presented as absolute frequencies (a number of
observations), relative frequencies (percentage), and
95% Cl (unless noted otherwise).

Checking for the normality of the distribution was
carried out by one of the generally accepted methods
(the Shapiro-Wilk test, the Kolmogorov-Smirnov test).
In case of a non-Gaussian distribution, non-parametric
estimation methods were used to compare indicators.

To assess the parameters represented by ordinal
values, non-parametric methods of the analysis were
used. The Mann-Whitney test was used to compare
indicators between the groups; to assess the dynamics
of an indicator within each group, the Friedman criterion
for several dependent variables was used; to compare
between the start and the end points within each
group, the Wilcoxon test for two dependent variables
was applied. If all the expected values in the cells of the
contingency table for this analysis were 5 or more, the
Fisher’s exact test or the chi-square test x? could be also
used for the analysis,

For the comparison between the groups of
quantitative indicators, the Student’s
t-test or Mann-Whitney test was used (depending on
the conclusion about the nature of the distribution).
Between the start and the end points of the assessment
within each group, a paired t-test or the Wilcoxon test
for two dependent variables (depending on the accepted
conclusion about the nature of the distribution) were

continuous

used.

In the case of estimating the time to the event (time-
to-event), taking into account censored observations,
the Kaplan-Meier method and the construction of
survival tables could be used as descriptive methods of
the analysis; the Cox-Mentel or Log-rank test.

The differences considered statistically
significant at p <0.05.

were
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Significance levels and confidence intervals were
calculated as two-tailed, statistical significance of the
differences was by default two-tailed and referred to a
significance level of 0.05 (unless indicated otherwise).

For Stages | and Il of the study, demographic data
(age, sex), baseline data are presented as absolute
frequencies (numbers of observations), relative
frequencies (percentage) or using the arithmetic mean,
95% Cl for the mean, standard (root mean square)
deviation, median, interquartile range (25" and 75%
centiles), minimum and maximum depending on the
type of the variable.

At Stage 2, to test the hypothesis about the
homogeneity of the study groups, the null hypotheses
(about the absence of differences between groups) using
the Student’s t-test (for interval indicators with a normal
distribution in the study population) were tested. The
Mann-Whitney test (for ordinal indicators or for interval
indicators with a distribution other than normal) or the
Fisher’s exact test and the x? test (for qualitative traits)
were also used.

In the case of finding statistically significant
differences between the groups, the magnitude of the
differences between the study groups was assessed

using CI.

RESULTS AND DISCUSSION

Results of study, Stage 1

As a part of the first stage of the investigation, the
safety of the studied combination was initially confirmed
and its pharmacokinetic profile was studied (Fig. 1, 2).

During the first phase of the study, the comparability
of the main pharmacokinetic parameters of the studied
fixed combination with the literature data [8, 9, 16] for
both nirmatrelvir and ritonavir was shown, both with a
single and multiple administration.

Nirmatrelvir

Cohort 1 (a single administration): the median
time to reach the maximum concentration (C =
1988.92+1109.65 ng/ml) of nirmatrelvir was T..=175
hours. Nirmatrelvir was eliminated from blood plasma
with a mean of T ,= 5.80 + 1.96 hours. The AUCO_,
and AUC, . values were 15354.88+6258.84 ngxh/ml
and 13105.22+5656.34 ngxh/ml, respectively. The
total clearance (Cl) was 23.18 + 11.21 I/h. The volume
of the drug distribution corresponded to the value of
V,=189.08+98.03 liters. The value of the mean retention
time of the drug substance in the blood plasma was
MRT = 8.82+3.00 hours.
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Table 1 — Schedule of patients’ visits at Stage 2 of the study

Visit No. Interval (hours/days) Study status

No more than 48 hours Screening

1 day* Randomization

6-—7 day -

11-12 days -

14-15 days** -

unibflw|N|=R|O

21+1 days** -

6 28+1 days** Completion

Note: * — visit 1 may have coincided with visit 0. If visit 1 and visit O were the same, then physical examinations, vital signs, registration of
concomitant therapy, pulse oximetry with SpO, measurement, symptom scores using the COVID-19 Symptom Scale were not repeated, inclusion
and non-inclusion criteria were assessed immediately before randomization, and exclusion criteria were assessed after drug administration. ** —
the visit could be carried out both in person and by a phone call. In case of a phone call visit, and in the presence of a positive SARS-CoV-2 RNA
test at the previous visit, medical personnel were sent to collect a swab from the nasopharynx and/or oropharynx for SARS-CoV-2 RNA analysis.

Table 2 - Risk factors in patients in study drug and standard therapy group

Risk factors Main group (n=132) Comparison group (n=132)
BMI 30 or more kg/m? 36.36% 37.12%

Heart diseases 31.06% 30.30%

Age over 60 years 22.73% 21.97%

Chronic kidney diseases 3.03% 6.82%

Chronic lung diseases 2.27% 6.82%

Diabetes mellitus 0.76% 1.52%

Active malignancy 0.76% -

Table 3 — Analysis of adverse reactions frequency according to WHO classification associated
with taking nirmatrelvir + ritonavir combination

Number of events (abs/%)

System organ class and preferred - — .
MedDRA term Nirmatrelvir + ritonavir

(n=132)

p-value

Standard therapy (Fisher’s criterion)

(n=132)

Gastrointestinal disorders

Diarrhea 1 (0.8%) (infrequent) 1(0.8%) (infrequent) 1.0000
Dry mouth 1 (0.8%) (infrequent) Not observed 1.0000
Nausea Not observed 2 (1.5%) (frequent)  0.4981

Laboratory and instrumental data

Increased ALT levels 3(2.3%) (frequent)

2 (1.5%) (frequent) 1.0000

Increased AST levels 3 (2.3%) (frequent)

2 (1.5%) (frequent)  1.0000

Skin and subcutaneous tissue disorders

Erythema Not observed

1(0.8%) (infrequent) 1.0000

Nervous System Disorders

Dysgeusia 3 (2.3%) (frequent)

Not observed 0.2472

Note: The frequency of adverse reactions occurrence is defined as follows: very often (21/10), often (>1/100, but <1/10), infrequently (>1/1000,
but <1/100), rarely (> 1/10,000 but <1/1000), very rarely (<1/10,000), not known (cannot be established based on available data). ALT — alanine

aminotransferase, AST — aspartate aminotransferase.
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Figure 1 — Pharmacokinetic profile of average concentration values of nirmatrelvir a) and ritonavir b)
over time (in a linear transformation) after a single dose of the study drug
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Figure 2 — Pharmacokinetic profile of average concentration values of nirmatrelvir a) and ritonavir b)
over time (in a linear transformation) after multiple doses of the study drug

Cohort 2 (arepeated administration): the value of the
maximum nirmatrelvir concentration in the volunteers’
blood plasma was C__ = 3442.52+1078.88 ng/ml.
The value of the minimum nirmatrelvir concentration
in the blood plasma of volunteers was C = 246.30+
174.85 ng/ml. The AUC,, value waé 33334.03+
9770.52 ngxh/ml.

Ritonavir

Cohort 1 (a single administration): the value of the
median time to reach the maximum concentration (C__ =
25.74£20.98 ng/ml) of ritonavir was T__ = 5 hours.
Ritonavir was eliminated from the blood plasma with
a mean of T ,= 8.13 £ 3.08 hours. AUC,_ and AUC,,
values were 652.80 * 264.85 ngxh/ml and 183,89+
206,42 ngxh/ml, respectively. The total clearance
(Cl) was 173.84+78.32 I/h. The volume of the drug
distribution corresponds to the value of V = 1991.30
1049.61 liters. The value of the mean retention
time of the drug substance in the blood plasma was
MRT = 13.39+4.12 hours.

Cohort 1 (a repeated administration): the value of
the maximum ritonavir concentration in the volunteers’
blood plasma was C__ = 148.15+92.80 ng/ml. The
value of the minimum ritonavir concentration in the
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volunteers’ blood plasma was C = 16.78+9.48 ng/ml.
The AUC,, value was 1542.89+1207.18 ngxh/ml.

Since the results of the clinical trials (CTs) Stage
1 showed a favorable safety profile and a good
tolerability in single and multiple oral administrations
of the combination in the form of film-coated tablets,
nirmatrelvir 300 mg and ritonavir 100 mg, during the Stage
1 study, no criteria for stopping the CTs were identified,
and comparability of the obtained pharmacokinetic data
for nirmatrelvir and ritonavir with the available literature
data was demonstrated. The Ethics committee of the
Ministry of Health> of Russian Federation considered it
possible to proceed to the second stage of the study.
It should be notified that the data obtained confirm
the possibility and expediency of combining the active
substances in the form of the fixed combination, which
reduces polypharmacy and increases the convenience of
use for patients.

Results of study, Stage 2
182 (68.94%) of 264 patients had MedDRA-classified
comorbidities (Cmbs).

5 Study protocol: No. NR-012022. Contract research organization:
SOLYUR-PHARM LLC, office 2, room 1, floor 3, Bldg 2, 4, lvana
Franko Str., Moscow, Russia, 121108.
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The most common Cmbs were obesity (36.32%)
and hypertension (32.48%), kidney diseases (15%),
other Cmbs (11%), respiratory diseases (7%), etc. The
groups were comparable in terms of the Cmbs presence.
In the study drug group, it is interesting to notify the
presence of patients with oncological diseases and
anamnestic data on atrial fibrillation, i.e., the patients
for whom a high safety profile of the drug is especially
important.

Atotal of 264 patientsincluding 198 patients with risk
factors (99 (75%) patients in each group) were observed
in the study (Stage 2). Of these, with the risk factor of
“the age over 60 years” there were 30 patients (22.73%)
in the study drug group and 29 patients (21.97%) in the
comparison drug group; with the risk factor of “obesity
(BMI 30 or more kg/m?)” — 48 patients (36.36%) in
the study drug group and 49 patients (37.12%) in the
comparison drug group; with the risk factor of “diabetes
mellitus” — 1 patient (0.76%) in the study drug group and
2 patients (1.52%) in the comparison drug group; with
a risk factor of “a heart disease” — 41 patients (31.06%)
in the study drug group and 40 patients (30.30%) in
the comparison drug group; with the risk factor of
“chronic lung diseases” — 3 patients (2.27%) in the study
drug group and 9 patients (6.82%) in the comparison
drug group; with the risk factor of “chronic kidney
diseases” — 4 patients (3.03%) in the study drug group
and 9 patients (6.82%) in the comparison drug group;
with the risk factor of “active malignant neoplasm” — 1
patient (0.76%) in the study drug group. Information on
the frequency of risk factors occurrence in the patients
in the study drug group and a standard therapy group is
presented in Table 2.

The intergroup analysis showed that the study
groups were comparable in terms of demographic and
clinical characteristics.

During the study, none of the patients in the
nirmatrelvir + ritonavir group experienced a transition of
the COVID-19 course to a heavier severity level, 6onee
TAMKENYIO CTeNeHb TAXKeCTU in contrast to the patients in
the standard therapy group.

In the drug group (nirmatrelvir + ritonavir), the
proportion of patients with the transition of the course
of COVID-19 to a heavier severity level, 6onee Taxenyto
cTeneHb Taxectn compared to the initial state by day
16, was 0.00% (0/132), 95% CI [0.0000; 0.0352], in the
standard therapy group — 6.06% (8/132), 95% CI [0.0285;
0.1198]. The difference in proportions between the
drug groups (nirmatrelvir + ritonavir) and the standard
therapy group was 0.0606 (6.06%), 95% CI [0.0129;
0.1198].

Hypothesis testing for the final statistical analysis
was carried out at a one-sided significance level of
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0.0275. As a result of a comparative analysis of the
patients’ frequency with the transition of the course of
COVID-19 to a heavier severity level compared to the
initial state by day 16, statistically significant differences
were revealed between the drug group (nirmatrelvir +
ritonavir) and the standard therapy group (p = 0.0035,
i.e. p<0.0275).

Thus, the hypothesis of the therapy superiority with
nirmatrelvir + ritonavir over the standard therapy can be
considered proven. It has been also concluded that fixed
combination therapy reduces the risk of deterioration
in the patients’ clinical condition and improves the
prognosis of the disease course.

Due to the fact that among the study participants
there were patients with Cmbs (68% of the general
population), with risk factors for the progression
of COVID-19 to a heavier severity level and the risk
of hospitalization (75% of the total population), we
can conclude that the therapy was highly effective
(nirmatrelvir + ritonavir), regardless of the risk factors
presence for an aggravated course of the disease.

Thus, the therapy under consideration is reasonable,
clinically and pharmacoeconomically effective.

The dynamics of the mean value (Mean + SD) of
the clinical status on the categorical ordinal scale of the
clinicalimprovementinthe study druggroup (nirmatrelvir
and ritonavir) on the 6th day of the observation was
1.30+1.01 points compared to the standard therapy
1.7610.79 (p=0.0001). This demonstrates the advantage
of the fixed combination over the standard regimen in
terms of reducing the severity of COVID-19 symptoms
and improving the clinical condition of the patients and
accelerating their recovery.

The frequency of patients with category 0 on the
categorical ordinal scale of clinical improvement by the
6th day of observation in the drug group (nirmatrelvir
and ritonavir) was 2 times more and amounted to 35.61%
(47/132), compared to the standard therapy group —
14.39% (19/132) (p=0.0001). The data obtained indicate
a high efficiency of the fixed combination (nirmatrelvir +
ritonavir) and its significant advantages over the
comparison group in terms of the improvement rate in
the clinical status of the patients and the reduction of
their recovery time.

The frequency of patients with a negative SARS-
CoV-2 RNA analysis by the 6th day in the study drug
group, was 20% higher than in the control group (82.58%
of patients (109/132) and 61.36% of patients (81/132),
respectively), which indicates the effective antiviral
effect of the fixed combination (nirmatrelvir + ritonavir),
characterized by a reduction in the elimination of the
SARS-CoV-2 virus compared to the standard therapy.
That leads to a faster disappearance of the infectious
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disease symptoms and reduces the risk of developing
COVID-19 complications.

As a result of a comparative analysis of the patients’
frequency with varying severity symptoms by day 6,
statistically significant differences were found between
the drug group (nirmatrelvir and ritonavir) and the
standard therapy group in terms of symptoms: nasal
congestion or a running nose (p = 0.0027), a sore throat
(p=0.0016), cough (p=0.0424), fatigue (p=0.0003), as well
as the presence of cough symptoms at visit 4 (p=0.0016),
indicating the effectiveness of the fixed combination in
COVID-19 patients.

The assessment of the total score on the scale of
the main COVID-19 symptoms shows that the average
value of the total score for all the symptoms in the
group taking the combination of nirmatrelvir + ritonavir
(Mean % SD) by day 6 (p <0.0001), was 1.39 + 1.45 points
(at screening — 5.43+2.16), in the standard therapy
group — 2.21+1.77 points (at screening — 5.80 + 2.46).
l.e., in the study drug group, positive dynamics for all the
symptoms occurred 60% faster than in the comparison
group, and the changes were more pronounced. Thus,
the use of the considered combination provides an
improvement in the general condition and relief of the
main symptoms of the disease.

Additionally, according to the WHO classification, an
analysis of the adverse reactions frequency including AEs
with a certain, probable and possible connection with
the drugs nirmatrelvir + ritonavir (Table 3), was made.

The results of the comparative analysis also showed
that taking the study drug contributed to a more
effective decrease in the body temperature, which led
to a decrease in the need for taking non-steroidal anti-
inflammatory drugs (NSAIDs) and an increase in the
therapy safety in general.

The incidence of patients in the study drug group
with reported AEs was 7.58% (10/132). In total, 14 AEs
were notified in 10 patients of the nirmatrelvir + ritonavir
group. Among the reported AEs, 92.86% (13/14) were
of a mild severity, 7.14% (1/14) were of a moderate
severity. According to the study physicians, a causal
relationship with the study drug therapy was assessed
as “possible” in 71.43% (10/14) of cases, as “not related”
in 14.29% (2/14) of cases, as “probable” in 7.14% (1/14)
of cases, as “doubtful” in 7.14% (1/14) of cases. The
analysis of the AEs outcomes frequency in the patients
showed that in the group of patients who had received
the study drug, “recovery without consequences” was
notified in 100% (14/14) of cases.

The frequency of patients in the standard therapy
group with reported cases of AEs was 6.06% (8/132). A
total of 10 AEs were notified in 8 patients of the standard
therapy group. Among the registered AEs, 90.00%
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(9/10) were of a mild severity, 10.00% (1/10) were of a
moderate severity.

According to the investigators, a causal relationship
with standard therapy was assessed as “possible” in
70.00% (7/10) of cases, as “not related” in 10.00% (1/10)
of cases, as “probable” in 10.00% (1/10) of cases, as
“doubtful” in 10.00% (1/10) of cases.

As a result of the AEs comparative analysis in terms
of their presence, severity, causal relationship with
the therapy and outcomes, no statistically significant
differences were found between the observation
groups. It was shown that taking the study drug does not
adversely affect the ECG and other vital functions (BP,
heart rate, etc.). No serious AEs, including deaths, were
reported during the study.

In the nirmatrelvir + ritonavir group, the following
adverse events classified by frequency, were identified:
increased ALT levels — 3 (2.3%), increased AST levels —
3 (2.3%), dysgeusia — 3 (2.3%), diarrhea — 1 (0.8%), dry
mouth — 1 (0.8%). In the standard therapy group, the
following adverse events were identified: nausea 2
(1.5%), increased ALT levels — 3 (2.3%), increased AST
levels — 3 (2.3%), diarrhea 1 (0.8%), erythema — 1 (0.8%).

The carried out analysis of adverse events in the
therapy groups showed no statistically significant
differences between the drug group (nirmatrelvir +
ritonavir) and the standard therapy group.

CONCLUSION

Thus, it can be argued that therapy with a fixed
combination of nirmatrelvir + ritonavir is characterized
by a favorable safety profile comparable to standard
therapy. The identified adverse events were transient in
nature and did not require discontinuation of therapy or
changes in the treatment regimen.

The unique technology developed in the Russian
Federation, which made it possible to combine both
active substances into one fixed dosage form, reduces
a number of tablets used, by 6 times compared to
the American analogue, which reduces polypharmacy
and increases adherence and safety of therapy
in general [27].

As a result of the clinical study “Open-label
two-stage multicenter study on evaluation of main
pharmacokinetic parameters, safety, and efficacy against
COVID-19 of drug Skyvira® in adult population”, the
advantage of therapy with a fixed nirmatrelvir (300 mg) +
ritonavir (100 mg) combination was demonstrated
over the standard therapy in COVID-19 patients, as
well as the comparability of the pharmacokinetic
profile of the drug with the available data on the
components.

The advantage of Skyvira® therapy over standard
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therapy in COVID-19 patients has been demonstrated
in terms of reducing the risk of a heavier severity level
of the disease and hospitalization, the rate of the virus
elimination, the dynamics of reducing the symptoms
severity of the infectious disease, improving the general
condition of patients and their clinical status, reducing
the risks of complications development in the course of
COVID-19 in both patients without and those with risk

factors for the progression of COVID-19 to a heavier
severity level.

The results of the study demonstrated a
favorable efficacy and safety profile of Skyvir (fixed
combination: nirmatrelvir 300 mg + ritonavir 100
mg) when used in COVID-19 patients. The data
obtained indicate a clinical and pharmacoeconomic
feasibility of the therapy.
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