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The aim of the study was to evaluate the efficacy and safety of an RNA double-stranded sodium salt drug, a lyophilisate
for a solution preparation for an intramuscular and subcutaneous administration, as a means of post-exposure COVID-19
prophylaxis in comparison with placebo.

Material and methods. A double-blind, placebo-controlled, multicenter, randomized phase Il clinical trial was conducted to
evaluate the efficacy and safety of a double-stranded sodium salt RNA drug (RADAMIN®VIRO), a lyophilisate for preparing a
solution for intramuscular and subcutaneous administration as a means of post-exposure prophylaxis of COVID-19. The study
was conducted in 10 research centers in the Russian Federation from May 31, 2022 to January 17, 2023. The study included
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men and women aged >18 years who cohabitate with a person with a documented COVID-19 diagnosis and do not have
symptoms characteristic of COVID-19. At the randomization stage, the subjects were assigned to one of two groups: group 1
(n=400) received a study drug RADAMIN®VIRO 5 mg (1 vial) intramuscularly once a day; group 2 (n=400) received placebo 1
vial intramuscularly once a day. The total duration of the study for each subject was no more than 30 days.

Results. By day 10-11, in the double-stranded sodium salt RNA drug group, the proportion of the subjects with confirmed
COVID-19 and at least 1 symptom characteristic of COVID-19 was 5.76% (23/399), and in the placebo group —11.03% (44/399).
The difference in proportions between the study drug and placebo groups was 0.0526 (5.26%), the 95% confidence interval
(CI) for the difference in proportions between the groups was [0.0123;0.0937]). More than 94% of single-dose subjects did
not become infected with COVID-19 with any symptoms during the 11 days of the follow-up. As a result of a comparative
analysis, it was shown that the infection frequency in the study drug group was statistically significantly (almost twice) less
than in the comparison group, which indicates a high efficiency and expediency of using the double-stranded sodium salt
RNA drug as a means of the post-exposure COVID-19 prophylaxis.

Conclusion. Thus, regardless of the vaccination availability, the effectiveness and feasibility of using the study double-
stranded sodium salt RNA drug as a means of the post-exposure COVID-19 prophylaxis was demonstrated not only in medical
institutions (outpatient clinics and hospitals), but also in caregivers and/or the persons in contact with COVID-19 patients.
The situation was the same in the organizations and enterprises in case of evolution of a mass infection threat and the
availability of appropriate medical personnels.

Keywords: coronavirus; COVID-19; RNA double-stranded sodium salt; RADAMIN®VIRO; prophylaxis; interferon inducer
Abbreviations: WHO — World Health Organization; AE — adverse events; SAE — serious adverse events; IG — Interim guidelines
“Prevention, diagnosis and treatment of a new coronavirus infection”; CCs — comorbid conditions; ARl — acute respiratory
infection; NAAT — nucleic acid amplification test; NSAIDs — non-steroidal anti—inflammatory drugs; MedDRA — Medical
Dictionary for Regulatory Activities; Cl — confidence interval; COVID-19 — coronavirus disease; SARS-CoV-2 — coronavirus, the
causative agent of COVID-19; CTs — clinical trials, IWRS — Interactive Web Randomization System; elRC — electronic individual
registration card; GFR — glomerular filtration rate.
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Lienb. OueHKa adpPpeKTUBHOCTM M BesonacHOCTU NpuMeHeHus npenapata PHK aBycnupanbHoi HaTpmueBon conu, avodunmnsat
ONA NPUroTOB/NIEHUA PAcTBOpa A1 BHYTPUMbILEYHOTO M MOAKOMKHOIO BBEAEHWA, B KaYecTBe CPeacTBA MOCTKOHTAKTHOM
npodpunaktnkm COVID-19 B cpaBHeHMM € naaLebo.

Matepuan u metogpl. [poBegseHo ABOMHOE caenoe naauebo-KOHTPONMPYEMOE MHOMOLEHTPOBOE PaHA4O0MU3NPOBAHHOE
KAUHWYeckoe uccnegosaHue Il dasbl no oueHke 3dpdeKTUBHOCTM M 6e30nacHOCTM NpumMeHeHus npenapata PHK
ABycnvpanbHon Hatpueson conv (PAOAMUH®BUPO), nnodunamsat gns npurotoBieHUa pacTBopa A BHYTPUMbILEYHOTO
M MOAKOXHOTO BBEAEHWs B KayecTBe CPeAcTBa MOCTKOHTaKTHOW npodunaktnkm COVID-19. UccneposaHve npoBengeHo
B 10 nccnepoBaTenbCKux LeHTpax Ha TeppuTtopun PP B nepmog c 31.05.2022 r. no 17.01.2023 r. B nccnegoBaHme BKAOYAINUCD
MYXUYMHbI U XeHLUHbI B BO3pacTe 218 sieT, COBMECTHO MPOXMBAKOLWME C JIMLOM C AOKYMEHTA/NIbHO MOATBEPXKAEHHbIM
amarHosom COVID-19 M He umerowMe CUMNTOMOB, XapaKkTepHbix gna COVID-19. Ha atane paHaomu3aumu cybbeKTbl
pacnpegensnncek B ogHy 13 agyx rpynn: 1 rpynna (n=400) nonydyana nccnegyembiit npenapat PAAAMUH®BUPO no 5 mr
(1 dnaKoH) BHYTPMMbILLIEYHO OAHOKPATHO; 2 rpynna (n=400) nonyyana naauebo no 1 dpnakoHy BHYTPMMbILWEYHO OLHOKPATHO.
06wasn NPoAOC/IKUTENIbHOCTb UCCEA0BaHUA A/1A KaX40ro cybbeKTa coctaBasna He 6onee 30 gHEN.

Pe3ynbtatbl. B rpynne npenapata PHK aBycnvpanbHOW HaTpueBOM CoMv A0S Cy6bekToB ¢ noarsep:kaeHHbIm COVID-19
N Ha/IMuMEM Kak MUHMMYM 1 cumnToma, xapaktepHoro ana COVID-19, k 10-11 cyt cocrasuna 5,76% (23/399), a B rpynne
nnaue6o — 11,03% (44/399). PasHuua B 40NSX MeXAy rpynnamu vccaeayemoro npenapata u naaue6o cocrasuia 0,0526
(5,26%), 95% poBepuTenbHbii uHTepsan (W) [0,0123; 0,0937]. Bonee yem y 94% cyb6bEKTOB, KOTOPbIM OAHOKPATHO
BBOAMWN JIeKapCTBEHHbIW Npenapat, He Habnganocb 3apaxkeHune COVID-19 ¢ nposBAeHMEM KAaKWUX-TMOO CMMMTOMOB B
TeyeHue 11 aHen HabnoaeHUA. B pesynbTaTte cpaBHUTENbHOIO aHaiM3a 6bl10 MOKA3aHO, YTO YACTOTa 3apaykeHua B rpynne
nuccnesyemoro npenapata bbii1a CTaTUCTMYECKM 3HAYMMO (MPAKTUYECKM B 2 pa3a) MeHblle, Yem B rpynne CPaBHEHUSA, YTO
rOBOPUT O BbICOKOM 3HEKTUBHOCTU U LLe1IecO0bpa3HOCTM NpuMeHeHns npenapata PHK aBycnvpanbHoOW HaTpMeBow conu B
KayecTBe CPeCcTBa NOCTKOHTAKTHOM npodunaktukm COVID-19.

3aKknoyeHue. Takmm o06pasom, Oblna MNPOLAEMOHCTPUPOBaHA 3PPEKTUBHOCTL M  LEenecoobpasHOCTb NPUMEHEeHUA
uccnegyemoro npenapata PHK aBycnupanbHOlM HaTpueBOW COAM B KayecTBe CPenCcTBa MOCTKOHTAKTHOM MPOGUAAKTUKM
COVID-19 BHe 3aBMCMMOCTM OT Ha/NMYMA BaAKUMHAUMM HE TONbKO B MEAMUMHCKUX YyupexaeHuax (ambynatopuax u
CTauMoHapax), HO U y CyObeKTOB, OCYLUECTBAAIOWMX YXO4, U/UAN KOHTAKTUPOBaBLIMX C BonbHbiMu COVID-19, a Takke
B OPraHM3aumax U Ha NpeanpuATUAX NPU BO3SHUKHOBEHWM Yrpo3bl MacCOBOTO 3apPaXKeHUA U Ha/M4YnA COOTBETCTBYHOLLLErO
MeANLMHCKOro NepcoHana.

Kniouesble cnoBa: KopoHasupyc; COVID-19; PHK asycnupanbHoin HaTpuesasa conb; PADAMWH®BUPO; npodunaktuka;
WUHAOYKTOP MHTepdEpOHOB

CnUCOK COKpaweHuii: BO3 — BcemupHas oOpraHM3auMsa 34paBoOXpaHeHus; HA — HexenatenbHoe ABNEHUE;
CHA — cepbé3Hble HexenatenbHble ABneHus; AMdP2 — aHrMoTeHsMHNpeBpalwaowmii pepmeHt 2; BMP — BpemeHHble
MeTogMyeckme pekomeHZauun «MpodpunaktTmka, AMarHoCTMKa U eyeHne HOBOM KOPOHABUPYCHOW MHbekuuny; OPBU —
oCTpas pecnupaTopHas BUpycHas MHoeKkuusa; C3 — conytcTBytowme 3abonesaHua; MAHK — metoa amnavdukaumun
HYK/IeMHOBbIX KncioT; HMBIM — HecTepouaHble NPOTUBOBOCNAAUTE/bHbIE Npenapatbhl; MedDRA — meaUUMHCKMIA CloBapb
TEPMUHOB MEXAYHAPOLAHOW MeAULMHCKOM TepMmuHonoruu; AN — noseputenbHblit nHTepsan; COVID-19 — kopoHaBuUpycHas
nHopeKkuma; SARS-CoV-2 — KopoHasupyc, Bo3byauTenb COVID-19; KM — knanHuyeckne wuccneposaHusn; IWRS — moaynb
paHgoMM3aLMKM NauneHToB; 3-MPK — an1eKTpoHHanA MHAMBUAYANbHAA PErUCTPaLLMOHHan KapTa; CKP — ckopocTb K1y6ouKoBOM
dunbTpaymm.
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INTRODUCTION of vaccination against a new coronavirus infection

The COVID-19 pandemic has damaged many aspects
of society, but at the same time has had a powerful driver
on the development of the pharmaceutical industry,
in particular, the development and implementation
of effective drugs for the treatment and prevention of
coronavirus infection. During the pandemic, clinical
trials were accelerated and the procedure for registering
new drugs was simplified, careful monitoring, but at the
same time, permanent monitoring of the drugs safety
and efficacy was observed [1, 2].

The new coronavirus infection (COVID-19) turned
into a pandemic in March 2020 and was characterized
by high contagiousness, damage not only to the lungs,
but also to other organs and systems (digestive tract,
cardiovascular system, kidneys) and a lethality of
about 2%!. SARS-CoV-2 is RNA single-stranded virus,
which, binds with ACE2, entering at the human body
through the cell membrane, penetrates the cell,
multiplies with the release of new virions from the
infected cell, the development of a local and systemic
inflammatory response, with damage to target organs [3].

Despite the fact that at present there are the
signs of the COVID-19 pandemic subsiding and
the epidemiological situation has switched on to a
“managed” mode, due to virus mutations (decrease in
virulence), increases of collective immunity and number
of COVID-19 vaccinated and recovering, the risk of
infection, especially with new sublines of SARS-CoV-2
persists, and the search for new means and methods of
treatment and prevention of a new coronavirus infection
is relevant now [4-6]. Social distancing (self-isolation,
breakup, public places and enterprises; the cancellation
of mass events), quarantine measures limited to the
recording of disease cases, isolation of severely ill
patients in a hospital, mild cases at home and contact
tracing?, have historically been the first approaches to
prevention of COVID-19, but had a limited effect [7] and,
unfortunately, have not made the spread of the infection
possible to take complete control of it3.

The presence of niches where the SARS-CoV-2
virus circulates both during the peaks of the pandemic
and outside the pandemic waves, which include
asymptomatic carriers and/or mild cases with symptoms
of seasonal acute respiratory infection (ARI) [8, 9]
explained the low effectiveness of social prevention
measures and the need forimmunization and other ways
to prevent infection [10, 11]. However, the problems

* WHO Coronavirus Disease (COVID-19) Dashboard. Available from:
https://covid19.who.int/

2 European Centre for Disease Prevention and Control. Coronavirus
disease 2019 (COVID-19) pandemic: increased transmission in the
EU/EEA and the UK- seventh update; 2020 March 25. Available from:
https://www.ecdc.europa.eu/sites/default/files/documents/RRA-
seventh-update-Outbreak-of-coronavirus-disease-COVID-19.pdf

3 Interim guidelines “Prevention, diagnosis and treatment of novel
coronavirus infection (COVID-19)”. Version No. 17 (2022 Dec 9).
Available from: https://static-0.minzdrav.gov.ru/system/attachments/
attaches/000/061/252/original/BMP_COVID-19_V17.pdf
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remain unresolved [12, 13]. One of the reasons for
this is a high contagiousness of SARS-CoV-2 “Omicron”
and its subvariants*. Moreover, the virus has a reduced
“recognition” of post-infection and post-vaccination
antibodies [14].

Some patients (including vaccinated) carry a new
coronavirus infection asymptomatically or in a mild form,
but the spread of the virus by humans continues [15].
No “superinfectors” should be disregarded: to the high
replication of the virus in the oral cavity, nasopharynx
and oropharynx, they can release large concentrations of
the virus during close contacts in sneezing and coughing
[16, 17].

Despite the unprecedented lockdown measures,
families always have the members involved in the process
flow production (doctors, pharmacists, employees of
law enforcement agencies, emergency services,
transport), forced to be at the workplace all the time. In
this regard, it is possible that the disease of one family
member poses a threat of infection not only to all their
family members, but also to those around them [18].
The search for methods of drug prevention that affect
the signaling pathways of interferon, which have an
immunomodulatory and early antiviral effect after contact
with patients with COVID-19, is extremely relevant and
especially significant for controlling morbidity in contact
persons in the family, in labor collectives, crowded places
and among medical workers [19].

Nonspecific prophylactic measures aimed at the
infection source, include an early diagnosis and an
active detection of the infected, including those who
are asymptomatic, the isolation of patients and persons
with a suspected disease, and the prescription of the
etiotropic therapy [20, 21]. Cytokines are regulatory
peptides produced by body cells that play one of the
main roles in individual reactivity associated with clinical
manifestations.

The antiviral response mediated by interferons has
a direct relationship with the viral load, which depends
on the infecting dose and the degree of the immune
replication control [22].

In the early stages of infection, the use of the drugs
based on the RNA double stranded sodium salt can act
as a factor determining the virus replication control and,
at the same time, maintain the endogenous control
mechanism of the interferons content in the body no
higher than protective concentrations [23].

Inthe Russian Federation, a medicinal product based
on the RNA double-stranded sodium salt (LS-000381
dated Dec 27. 2021) RADAMIN®©VIRO is registered for
the treatment and prevention of influenza and other
ARIs, as well as in the prevention and treatment of other
infectious and inflammatory diseases, including caused
by herpes zoster, genital, simplex, and chlamydia viruses.

4 Weekly epidemiological update on COVID-19 — 26 October 2022.
Edition 115. Available from: https://www.who.int/publications/m/
item/weekly-epidemiological-update-on-covid-19---26-october-2022.
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THE AIM of the study was to evaluate the efficacy
and safety of an RNA double-stranded sodium salt drug
as a means of a post-exposure COVID-19 prophylaxis in
comparison with placebo.

MATERIALS AND METHODS

The efficacy and safety of using the RNA double-
stranded sodium salt (lyophilizate for the preparation
of a solution for intramuscular and subcutaneous
administrations) as a means of a post-exposure COVID-19
prophylaxis, was studied in a double-blind, placebo-
controlled, randomized, multicenter, comparative phase
Il clinical trial (RCT No. 263 dated 12 Apr 2022).

The research was conducted from May 31, 2022 to
January 17, 2023 on the basis of 10 research centers in
the Russian Federation:

1. LLC “Eco-Safety” Research & Development
center, St. Petersburg;

LLC OrKli Hospital Company, St. Petersburg;
Kirov State Medical University;
LLC “Professor’s Clinic”, Perm;
LLC Aurora MedFort, St. Petersburg;
National Research Ogarev Mordovia State
University, Saransk;
Smolensk State Medical University, Smolensk;
8. City Clinical Hospital named after
S.I.  Spasokukotsky, Moscow City Health
Department;

9. Ivanovo Clinical Hospital;

10. Smolensk Clinical Hospital No. 1.

This study was conducted in accordance with the
rules of Good Clinical Practice of the International
Conference on Harmonization (ICH GCP), the ethical
principles set forth in the Declaration of Helsinki of the
World Medical Association (Fortaleza, 2013) and the
requirements of the Russian legislation.

The study protocol, the Investigator’s Brochure, the
Subject Information Sheet with the Informed Consent
Form for Participation in the Study, were approved by
the Ethics Council prior to the inclusion of subjects in the
study (Protocol No. 307 dated 04.05.2022). The subjects
consented to participate in this study by signing the
Informed Consent Form.

ounkwnN

~

Randomization of study subjects into groups

The study screened 804 subjects, 800 subjects of
which were randomized (4 subjects were not randomized
due to the non-inclusion criteria; Fig. 1).

The subjects were randomized using an interactive
on-line randomization system (Interactive web
randomization system, IWRS) embedded in an electronic
individual registration card (elRC). Before the start of
the study, each investigator-physician who had been
delegated theresponsibility of transferring the data to the
elRC was provided with an access code (a combination of
a username and password) to the elRC, as well as detailed
written instructions for working with the elRC, including
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detailed instructions for the randomization procedure.
The randomization was carried out according to the
following algorithm. Each subject that had met all of the
inclusion criteria and had not met any of the exclusion
criteria was assigned a three-digit randomization
number by the IWRS system. The subject randomization
number and other relevant data were entered by the
investigator into the Subject Screening/Randomization
Journal. If a subject had terminated participation in the
study prematurely, their randomization number was
not reused and the subject was subsequently unable
to participate in the study. Neither the investigator
nor the subject knew what therapy the subject was
receiving.

Study design

The study included men and women (n=800) aged
18 to 80 years who cohabited with a person with a
documented COVID-19 diagnosis and had symptoms
characteristic of COVID-19, meeting the inclusion criteria
and not meeting the non-inclusion criteria. Subjects
were screened and randomized into 2 groups in the ratio
of 1:1. The choice of drug for patients was carried out in
accordance with the randomization number assigned to
patients at the time of randomization.

Depending on the randomization, the study subjects
received either the study RNA sodium double-stranded
drug or placebo. During the randomization phase, the
subjects were assigned to 1 of the 2 groups:

Group 1 (n=400) received the study RNA double-
stranded sodium salt drug (RADAMIN®VIRO,
JSC “Biochemist”, series 010122) 5 mg (1 vial)
intramuscularly once;

Group 2 (n=400) received a placebo (sodium
chloride, JSC “Biochemist”, Russia, series 010122) 1 vial
intramuscularly once.

The study drug/placebo was administered by
the study center medical staff in the upper outer
quadrant of the buttock. The study provides for a single
intramuscular RADAMIN’ VIRO injection at the dose of 5
mg®. This is due to its dosage form and dosing regimen
approved by the current instructions for the prevention
and treatment of influenza and SARS. A placebo was
used as a reference drug, which made it possible
to obtain objective results of this study. The study
participants who were diagnosed with COVID-19 during
the course of the study could receive standard therapy
in accordance with the IGs in force at the time of the
research. Due to the lack of the approved COVID-19 post-
exposure prophylaxis, the drugs that could be used as
comparators, and to avoid the data collection/evaluation
bias during the study, placebo was used as the study
comparator.

° Russian State Register of Medicines. Instructions for the medical
use of RADAMIN®VIRO. Available from: https://grls.rosminzdrav.
ru/Grls_View_v2.aspx?routingGuid=2e3ad776-6616-4e43-99c1-
3133cd95b280

Volume XI, Issue 1, 2023



Hay4HO-npakTu4eckuin xypHan

OAPMALMA N
OAPMAKOJOTUA

OPUTNHAJIbHAA CTATbA
DOI: 10.19163/2307-9266-2023-11-1-72-88

The clinical study included the following steps
(Fig. 2):

e screening —no more than 24 h;

e randomization — no more than 1 day;

e study drug/placebo therapy — 1 day;

e post-observation — 28 days.

The duration of the study for the subjects was no
more than 30 days, herewith, the study drug/placebo
treatment period was 1 day. If a subject had been
diagnosed with COVID-19 during the course of the study
based on the results of SARS-CoV-2 RNA analyses using
the NAAT, the standard therapy presented in the current
version of the IG, could be prescribed to the subject at
the discretion of the investigator.

Depending on the COVID-19 severity, its treatment
could be carried out both at home and in a hospital
setting. At Visits 2 and 3, regardless of the presence/
absence of COVID-19 symptoms, nasopharyngeal and/or
oropharyngeal swabs were collected from the subjects
for the SARS-CoV-2 RNA determination by the NAAT to
detect COVID-19.

In addition, if a study subject had experienced the
symptoms consistent with COVID-19 prior to day 29
after the administration of the study drug/placebo, he
was given a COVID-19 Confirmation Visit. However, if
the subject developed the symptoms consistent with
COVID-19 after being diagnosed with COVID-19 based
on the NAAT SARS-CoV-2 RNA results, the COVID-19
Confirmation Visit was not conducted.

If a subject did not need to be hospitalized due to
the COVID-19 development, he was not withdrawn from
the study, and continued to be monitored. If a subject
needed to be hospitalized during the course of the study,
he was excluded from the study.

If a subject had been diagnosed with COVID-19,
additional procedures outside the Protocol could be
performed at the discretion of the investigator physician
in accordance with the clinical practice of the research
center.

Selection of subjects for analysis

Primary and secondary efficacy outcomes were
analyzed using a dataset of the study participants
selected according to the protocol compliance, i.e., all
the patients who had completed the study in accordance
with the Study Protocol. A participant was excluded
from the data set if he had met the exclusion criteria.
The safety data set included all randomized patients
who had been exposed to the study drug, regardless
of the degree of adherence to the Protocol during the
study. The study screened 804 subjects, 800 of which
were randomized. 4 subjects were not randomized due
to the non-inclusion criteria. During the course of the
study, 1 subject was excluded from the RNA double-
stranded sodium salt drug group due to the meeting the
exclusion criterion No. 4 “Invalid inclusion of a subject
not meeting the inclusion criteria and/or meeting the
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non-inclusion criteria”, i.e., living with 2 or more persons
with documented COVID- 19 at the time of screening.
One subject in the placebo group was tested positive for
SARS-CoV-2 RNA by the NAAT at screening.

Inclusion Criteria

The subjects meeting the following inclusion criteria
were included in the study:

1. Men and women aged 18 to 80 inclusive (subjects)
at the time of signing the Informed Consent Form.

2. The subject is living with a person with
documented COVID-19 who meets both of the following
criteria:

— the first positive result of a laboratory test for
the presence of SARS-CoV-2 RNA using nucleic acid
amplification tests (NAATs) or SARS-CoV-2 antigen using
an immunochromatographic analysis within 72 hours
before the randomization of the subject participating in
this study;

— the presence of at least 1 of the symptoms
characteristic of COVID-19, with the onset of symptoms
no more than 5 days before the randomization of the
subject participating in this study.

3. A negative result for the presence of SARS-CoV-2
antigen using an immunochromatographic analysis.

4. The absence of the symptoms characteristic of
COVID-19.

5. The subject is expected to continue to live with
a person with documented COVID-19 for the duration
of the participation in the clinical study, no need for
hospitalization of a person;

6. A subject’s consent to use reliable methods of
contraception throughout the study and for 3 weeks after
the end of the study. Reliable means of contraception are:
sexual abstinence, the use of a condom in combination
with spermicide. The study may also include the women
who are unable to bear children (history: hysterectomy,
tubal ligation, infertility, menopause for more than 2
years), as well as the men with infertility or a history of
vasectomy.

7. An availability of an Informed Consent Form
signed and dated by the subject.

8. An availability of a signed and dated by a person
documented COVID-19 Informed Consent Form for the
collection of information on COVID-19.

Exclusion Criteria

The subjects meeting at least one of the following
non-inclusion criteria were not included in the study:

1. Hypersensitivity to the components of the study
drug, procaine.

2. The presence of
intramuscular injections.

3. Contact with 2 or more individuals with
documented COVID-19 within 1 month prior to
screening, or living with 2 or more individuals with
documented COVID-19 at the time of screening.

4. Shared accommodation with > 10 people.

contraindications for
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N=804
Subjects
scanned

N=800
Subjects
randomized

Withdrawal at screening:
¢ exclusion Criteria Ne 16, (N=1)
¢ exclusion Criteria Ne 18, (N=1)

¢ exclusion Criteria Ne 20, (N=2)

N=800
Subjects who
received drug

N=400

Subjects who received drug 50 mg
(1 vial) intramuscularly once

N=399

Completed

N=1

Withdrew

Erroneous inclusion of a subject not meeting
inclusion criteria and/or meeting
non-inclusion criteria, N=1

N=400
Subjects who received placebo (1 vial)
intramuscularly once

N=400

Completed

Figure 1 — Randomization of study subjects into groups

Table 1 — Criteria for effectiveness evaluation

No.

Effectiveness criterion

End point

Primary effectiveness criterion

Frequency of subjects with confirmed COVID-19 and at least 1 symptom consistent with COVID-19*

Visit 3

Secondary effectiveness criteria

Frequency of subjects with confirmed COVID-19 and at least 1 symptom consistent with COVID-19**

Visits 2,4, 5

Frequency of subjects with confirmed COVID-19 and no symptoms consistent with COVID-19**

Visits 2, 3.

Frequency of Subjects with Confirmed COVID-19 with and without Symptoms of COVID-19**

Visits 2-5

VR W N

Time till exposure to COVID-19*

Infection was understood as the moment of the onset of a symptom characteristic of COVID-19, or the moment of

SARS-CoV-2 RNA by NAAT detection, depending on what had been previously detected.

Assessment of the severity of symptoms characteristic of COVID-19*
Assessment was performed only for the subjects who had developed symptoms of COVID-19 during the study up to
and including Visit 3.

Visits 2-5

Duration of symptoms characteristic of COVID-19**
Assessment was performed only for subjects who had developed symptoms of COVID-19 during the study up to and
including Visit 3. The score was presented for symptoms that had ended before the end of the subject’s participation

in the study.

Estimated severity of COVID-19**,

To visits 2-5

Assessment was performed only for subjects who had tested positive for COVID-19.

9.

Frequency of subjects requiring hospitalization due to development of COVID-19. -

Note: * — Analysis includes subjects with a negative SARS-CoV-2 RNA assay by NAAT selected at screening; ** — Assessment was performed with
and without subjects who were positive for SARS-CoV-2 RNA by NAAT at the time of screening. The assessment included subjects who had a
COVID-19 confirmation visit between visits and found positive SARS-CoV-2 RNA by NAAT.
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Visit 0

Not more than 24 h

Rando!
Visit 1*
Day 1

Day 10-11 -
A

v

Day 21+1 -
S

.

Day 28+1 ‘
A\

Figure 2 — Study design

Note: * — Visit 1 could be the same as Visit 0. If Visit 1 and Visit 0 were the same, then a physical examination, a pulse oximetry with SpO,
measurement, a vital signs assessment, concomitant therapy registration was not re-assessed, the inclusion and non-inclusion criteria had been
evaluated immediately before randomization, and the exclusion criteria were assessed after the drug use. The visits could take place at the
study center or at home. If a subject had experienced the symptoms consistent with COVID-19 before day 29 after the study drug/placebo
administration, that subject was eligible for a COVID-19 Confirmation Visit. The visit was carried out as soon as possible, but not later than 3 days

after the development of the first COVID-19 symptom.

Table 2 — Baseline demographic, anthropometric and clinical characteristics of patients

Characteristics

RNA double-stranded
sodium salt, n=400

Placebo, n=400

Age, years (M1SD) 44.68+15.60 45.96+14.86
Gender: males, n (%) 169 (42.25%) 174 (43.50%)
females, n (%) 231 (57.75%) 226 (56.50%)
Weight, kg (M+SD) 74.80+13.39 75.84+13.71
Height, cm (M+SD) 171.41+8.00 171.44+8.18
BMI, kg/m? (MzSD) 25.41+4.00 25.74+3.99

Comorbid conditions, including:

121 (30.33%)

128 (32.00%)

obesity

45 (11.28%)

52 (13.00%)

arterial hypertension

81 (20.30%)

90 (22.50%)

Vaccination against COVID-19

284 (71%)

291 (72.75%)

Note: BMI — body mass index.
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Table 3 — Generalized data of comparative evaluation of RNA double-stranded sodium salt efficacy

Groups

Checkpoint

Placebo RNA double stranded sodium salt

Primary criterion

Frequency of subjects with confirmed COVID-19 and at least 1 symptom consistent with COVID-19*

Visit 3 11.03% (44/399) 5.76% (23/399)
Secondary efficacy criteria

Frequency of subjects with confirmed COVID-19 and at least 1 symptom consistent with COVID-19**

Visit 2 7.00% (28/400) 3.51% (14/399)
Visit 4 11.50% (46/400) 6.02% (24/399)
Visit 5 11.50% (46/400) 6.27% (25/399)

Frequency of subjects with confirmed COVID-19 and no symptoms consistent with COVID-19**

Visit 2 0.25% (1/400) 0.75% (3/399)
Visit 3 0.00% (0/400) 0.50% (2/399)
Frequency of subjects with confirmed COVID-19 with and without symptoms consistent with COVID-19**

Visit 2 7.25% (29/400) 4.26% (17/399)
Visit 3 11.25% (45/400) 6.27% (25/399)
Visit 4 11.50% (46/400) 6.52% (26/399)
Visit 5 11.50% (46/400) 6.77% (27/399)

Frequency of COVID-19 infection by day 11 of the study**
Visit 3 11.25% (45/400)
Frequency of subjects with COVID-19 symptoms prior to Visit 3*

6.27% (25/399)

Visit 2-5 9.02% (36/399) 17.04% (68/399)

Duration of symptoms characteristic of COVID-19**

Sore throat, days 4.68+2.53 3.06+1.25

Smell Change 2.25+1.26 11.13+6.45

Severity assessment of COVID-19**

Checkpoint Mild illness Asymptomatic/ Mild illness Asymptomatic/
completed case completed case

Visit 2 100% (28/28) 0.00% (0/28) 94.12% (16/17) 5.88% (1/17)

Visit 3 47.73% (21/44) 52.27% (23/44) 64.00% (16/25) 36.00% (9/25)

Visit 4 17.78% (8/45) 82.22% (37/45) 23.08% (6/26) 76.92% (20/26)

Visit 5 15.56% (7/45) 84.44% (38/45) 22.22% (6/27) 77.78% (21/27)

Frequency of subjects requiring hospitalization due to COVID-19 development.
Visits 1-5 0.00% (0/45) 0.00% (0/27)
Note: * — The analysis includes subjects with a negative SARS-CoV-2 RNA assay by NAAT selected at screening; ** — The evaluation was carried out

with and without the subjects who were positive for SARS-CoV-2 RNA by NAAT at the time of screening. The evaluation included the subjects who
had a COVID-19 confirmation visit between the visits and a positive SARS-CoV-2 RNA was found out by NAAT.

Table 4 - Severity of symptoms characteristic of COVID-19

Placebo RNA sodium double-stranded
Checkpoint Severity of symptoms Severity of symptoms

Absence Moderate Severe Absence Moderate Severe

Sore throat
Visit 2 94.99% (379/399) 4.76% (19/399) 0.25% (1/399)  97.49% (389/399) 2.51% (10/399) 0.00% (0/399)
Visit 3* 97.24% (388/399) 2.76% (11/399) 0.00% (0/399)  99.25% (396/399) 0.75% (3/399)  0.00% (0/399)
Visit 4 99.75% (398/399) 0.25% (1/399) 0.00% (0/399)  100% (399/399)  0.00% (0/399)  0.00% (0/399)
Visit 5 100% (399/399)  0.00% (0/399) 0.00% (0/399)  100% (399/399)  0.00% (0/399)  0.00% (0/399)
Fatigue
Visit 2 94.24% (376/399) 4.76% (19/399) 1.00% (4/399)  96.49% (385/399) 2.76% (11/399)  0.75% (3/399)
Visit 3** 96.24% (384/399) 3.76% (15/399) 0.00% (0/399) 98.50% (393/399) 1.50% (6/399). 0.00% (0/399)
Visit 4 99.75% (398/399) 0.25% (1/399) 0.00% (0/399) 100% (399/399)  0.00% (0/399) 0.00% (0/399)
Visit 5 100% (399/399) 0.00% (0/399) 0.00% (0/399) 100% (399/399)  0.00% (0/399) 0.00% (0/399)
Chills

Visit 2*** 98.25% (392/399) 1.75% (7/399) 0.00% (0/399) 99.75% (398/399) 0.25% (1/399) 0.00% (0/399)
Visit 3 99.25% (396/399) 0.75% (3/399) 0.00% (0/399) 99.50% (397/399) 0.50% (2/399) 0.00% (0/399)
Visit 4 100% (399/399) 0.00% (0/399) 0.00% (0/399) 100% (399/399)  0.00% (0/399) 0.00% (0/399)
Visit 5 100% (399/399) 0.00% (0/399) 0.00% (0/399) 100% (399/399)  0.00% (0/399) 0.00% (0/399)

Note: * — statistically significant difference between groups; p=0.0314; ** — statistically significant difference between groups, p=0.0472;

*** _ statistically significant difference between groups; p=0.0191.
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Table 5 — Description of total number of reported AEs in subjects in study groups

Number of AEs, absolute value (% of AEs total number)

AEs (RT* according to MedDRA)

Total (n=400) Placebo group (n=200) RADAMIN®VIRO group (n=200)
Asthenia 3 (4.92%) 3(7.14%) 0 (0.00%)
Pain 1(1.64%) 1(2.38%) 0 (0.00%)
Pain at injection site 2 (3.28%) 2 (4.76%) 0 (0.00%)
Pain in oropharynx (oropharyngeal) 1(1.64%) 1(2.38%) 0 (0.00%)
Viral infection of respiratory tract 6 (9.84%) 2 (4.76%) 4 (21.05%)
Headache 14 (22.95%) 10 (23.81%) 4 (21.05%)
Nasal congestion 6 (9.84%) 3 (7.14%) 3(15.79%)
Cough 3 (4.92%) 2 (4.76%) 1(5.26%)
Oropharyngeal discomfort 1(1.64%) 1(2.38%) 0 (0.00%)
Sore throat 2 (3.28%) 2 (4.76%) 0 (0.00%)
Pyrexia 4 (6.56%) 3(7.14%) 1(5.26%)
Rhinitis 3 (4.92%) 3 (7.14%) 0 (0.00%)
Rhinorrhea 2 (3.28%) 1(2.38%) 1(5.26%)
Tension headache 1(1.64%) 0 (0.00%) 1(5.26%)
Nausea 1(1.64%) 1(2.38%) 0 (0.00%)
Induration at infection site 2 (3.28%) 2 (4.76%) 0 (0.00%)
Fatigue 7 (11.48%) 3(7.14%) 4 (21.05%)
Erythema at infection site 2 (3.28%) 2 (4.76%) 0 (0.00%)
TOTAL 61 (100%) 42 (100%) 19 (100%)

Table 6 — Frequency of adverse effects according to WHO classification

System organ class and preferred Number of events (absolute value, %)

p value (Pearson’s chi-squared test)

MedDRA term RADAMIN®VIRO (n=400) Placebo (n=400)

Infections and invasions

Viral infection of respiratory tract 0 (0) 1(0.3) infrequent 0.3170
Nervous system disorders

Headache 0(0) 1(0.3) infrequent 0.3170
General disorders and reactions at injection site

Erythema 0(0) 2 (0.5) infrequent 0.1568
Pain 0(0) 2 (0.5) infrequent 0.1568
Induration 0(0) 2 (0.5) infrequent 0.1568

5. Within 6 months prior to the randomization,
presence of a laboratory-confirmed COVID-19 case.

6. The subjects vaccinated against COVID-19 less
than 4 weeks prior to screening.

7. The use or need to use drugs from the prohibited
list at the time of screening.

8. The use of immunostimulating,
immunomodulatory orimmunosuppressive drugs within
3 months prior to screening.

9. The subjects on the renal replacement therapy
or with a history of a severe renal failure (the estimated
glomerular filtration rate (GFR) <30 mL/min/1.73 m?
calculated using the CKD-EPI formula within 6 months
prior to screening).

10. Child-Pugh class C primary biliary cirrhosis or
history of chronic or active hepatitis B or C.

11. A positive test result for the presence of HIV,
syphilis, hepatitis B and/or C at screening.

12. A chronic heart failure (IlI-IV FC) according
to the functional classification of the New York Heart
Association (NYHA).

Tom 11, Beinyck 1, 2023

13. A history of malignancy, excluding the subjects
with no history of disease in the past 5 years, the
subjects with completely healed basal cell skin cancer or
completely healed carcinoma in situ.

14. A history of alcohol, pharmacological and/or
drug dependence and/or at the time of screening.

15. A history of or suspected schizophrenia,
schizoaffective disorder, bipolar disorder, or other
psychiatric disorder at screening.

16. Any history data that, in the opinion of the
investigator, may complicate the interpretation of the
results of the study or create additional risk for the
subject as a result of his participation in the study.

17. Unwillingness or inability of the subject to
comply with Protocol procedures (in the opinion of the
investigator).

18. Pregnant or lactating women or women planning
a pregnancy.

19. Participation in another clinical study within 3
months prior to the enrollment in the study.
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20. Other conditions that prevent the subject from
being included in the study.

Exclusion Criteria

A decision to exclude a subject from the study was
made by the investigator. The subject was withdrawn
from the study immediately if any of the following
situations occurred:

1. The occurrence during the course of the study of
any diseases or conditions that worsen the prognosis of
the subject, and make it impossible for the subject to
continue participation in the clinical study. If a subject
was diagnosed with COVID-19 based on the results of
SARS-CoV-2 RNA analyses using the NAAT, selected
both at the screening stage and after it, and there was
no need for hospitalization of the subject, he was not
excluded from the study, he continued to be monitored.
If a subject needed to be hospitalized during the course
of the study, the subject was excluded from the study.

2. Taking drugs of prohibited therapy or the need to
prescribe them.

3. Pregnancy (for study participants).

4. Invalid inclusion of a subject that does not meet
the inclusion criteria and/or meets the non-inclusion
criteria.

5. Other violations of the Protocol which, in the
opinion of the investigator, are significant.

6. Refusal of the subject to participate in the study.

7. Other administrative reasons.

Criteria for evaluating effectiveness

The primary endpoint for this study was selected
based on the FDA’s Guidelines for Drug Development®
for the Treatment and Prevention of COVID-19. The
primary efficacy endpoint analysis included COVID-19
cases prior to Visit 3 (days 10-11). A case of COVID-19
in this study was defined as the absence of a positive
SARS-CoV-2 RNA test by the NAAT at the screening stage,
the appearance of at least one symptom characteristic
of COVID-19 during the study, and the detection of a
positive result for RNA during the SARS-CoV-2 study by
the NAAT. The primary outcome was assessed prior to
Visit 3 (Days 10-11), which was sufficient time to reliably
evaluate the efficacy of a single RADAMIN‘VIRO dose,
taking into account the SARS-CoV-2 incubation period.
At the same time, the study subjects were monitored
for 28 days after the use of the drug. As a part of the
secondary efficacy endpoints, the following indicators
were assessed: the incidence of COVID-19 cases with and
without symptoms during the entire period of a subject’s
participation in the study, the severity of the developed
COVID-19 disease, the frequency of hospitalizations due

6 COVID-19: Developing Drugs and Biological Products for Treatment
or Prevention,Guidance for Industry / U.S. Department of Health and
Human Services Food and Drug Administration, 2021. Available from:
https://www.fda.gov/regulatory-information/search-fda-guidance-
documents/covid-19-developing-drugs-and-biological-products-
treatment-or-prevention
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to COVID-19, the assessment of the severity and duration
of symptoms. The selection of these criteria was also
based on the FDA Drug Development Guidelines for the
Treatment and Prevention of COVID-19.

The endpoints for evaluating the effectiveness of
therapy are presented in Table 1.

Criteria for safety assessment

e Total number of AEs stratified by severity and
frequency;

¢ Frequency of adverse reactions;

e Frequency of SAEs, including those associated
with the study drug/standard therapy;

* Proportion of patients with at least one AE.

Statistical analysis

For a statistical analysis, software with validated
algorithms  for  performing statistical analyzes
and a proper documentation was used (StatSoft
Statistica 13.3).

Descriptive statistics is presented for all efficacy and
safety measures collected during the study. Continuous
(quantitative) data are presented using the number of
the observations, arithmetic mean, a 95% confidence
interval (Cl) for the mean, a standard deviation, median,
an interquartile range (25" and 75" percentiles),
minimum and maximum.

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

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

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

Demographic data (age, sex), baseline data
are presented for the safety population as absolute
frequencies (number of observations), relative
frequencies (percentage) or using the arithmetic mean,
a 95%Cl for the mean, standard (root mean square)
deviation, median, an interquartile range (25" and
75% percentiles), minimum and maximum depending
on the type of the variable. To test the hypothesis
about the homogeneity of the study groups in the
initial period, null hypotheses were tested (about the
absence of differences between the groups) using the
Mann-Whitney test (for ordinal indicators or for interval
indicators with a distribution that differs from normal)
or the x? test (for qualitative signs). In case of finding
statistically significant differences between the groups,
the magnitude of the differences between the study
groups was assessed using confidence intervals.
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For the analysis of secondary efficacy parameters,
represented by qualitative values, an intergroup
comparison of shares was used using a two-tailed version
of Fisher’s exact test (or x? (“chi-square”) test, if all the
expected values in the cells of the contingency table for
this analysis were 5 or more). To assess the parameters
represented by ordinal values, non-parametric methods
of the analysis were used: to compare indicators
between the groups, the Mann-Whitney test was used;
the Wilcoxon test was used for two dependent variables.
The Fisher’s exact test or the x? (“chi-square”) test could
be also used for the analysis, if all the expected values
in the cells of the contingency table for this analysis are
5 or more.

For comparison between the groups of continuous
scores, the Student’s t-test or the Mann-Whitney test
(depending on the conclusion about the nature of the
distribution) will be used.

To estimate the time to the event (time-to-event),
taking into account censored observations, the Kaplan-
Meier method and the construction of survival tables
were used as descriptive methods of analysis, and
the Cox-Mantel criterion was used to compare the
time between the study groups. The differences were
considered statistically significant at p <0.05.

For all safety indicators collected during the
study, descriptive statistics is presented (means,
scatter measures, frequency, 95% confidence intervals,
median, quartiles, minimum and maximum values or
absolute frequencies (number of observations), relative
frequencies (percentage)). The comparison of groups
in terms of frequency indicators was carried out using
the Fisher’s exact test or the chi-square test, depending
on the expected value in the cells of the contingency
table. For quantitative laboratory results, comparisons
between the groups at the respective visits were made
using the Mann-Whitney test. The differences were
considered statistically significant at p <0.05.

RESULTS AND DISCUSSION

Baseline Patient Characteristics

The study involved 800 male and female subjects.
The average age of the subjects in the population was
45.32+15.24 years (from 18 to 80 years), the average
body weight was 75.32+13.55 kg (from 44.70 to 130
kg), the average height was 171.42+ 8.08 cm (from 150
to 192 cm), the average body mass index (BMI) was
25.58%3.99 kg/m? (from 16.16 to 46.87 kg/m?).

As a result of a comparative analysis of the
demographic and anthropometric data of the subjects,
no intergroup statistical differences were found out
(Table 2).

It is worth noting that the average BMI of the
population indicates that the majority of patients
were overweight, which means they had an increased
risk of contracting a new coronavirus infection and a
complicated course of the disease.
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A total of 575 subjects vaccinated against the novel
coronavirus infection participated in the study: 284
vaccinated subjects in the study drug group and 291
subjects in the placebo group.

344 subjects (43.00%) had comorbidities. In the
study drug group, the frequency of subjects with
comorbidities was 174 (43.50%), in the placebo
group — 170 (42.5%).

A total of 249 subjects with comorbid conditions
such as obesity, type 2 diabetes mellitus, hypertension,
chronic pyelonephritis, chronic bronchitis, cystitis,
impaired glucose tolerance, prostatitis, chronic tonsillitis,
rheumatoid arthritis, psoriasis, chronic sinusitis, angina
pectoris, a chronic heart failure, asthma, a chronic
obstructive pulmonary disease, diabetic neuropathy,
dyslipidemia, a non-alcoholic fatty liver disease, herpes
virus often recurrent lesions of the genital mucosa (no
relapses were recorded during the observation period).
In the study drug group, the frequency of the subjects
with these diseases was 121 (30.33%), in the placebo
group — 128 (32.00%).

Among the identified pathologies, the conditions
such as hypertension and obesity were most frequently
observed. In the RNA double-stranded sodium salt
drug group, the frequency of the subjects with
hypertension was 81 (20.30%), in the placebo group —
90 (22.50%). In the study drug group, the incidence
of obese subjects was 45 (11.28%), in the placebo
group — 52 (13.00%).

Primary efficacy criterion

The analysis included subjects (n=798) with a
negative SARS-CoV 2 RNA assay by NAAT selected
at screening: the RNA double-stranded sodium
salt drug group (n=399) and the placebo group
(n=399).

In the double-stranded sodium salt RNA drug
group, the proportion of subjects with confirmed
COVID-19 and at least 1 symptom characteristic of
COVID-19 at Visit 3 was 5.76% (23/399), and in the
placebo group it was 11.03% (44/399). The difference in
proportions between the RNA double-stranded sodium
salt drug and placebo groups was 0.0526 (5.26%),
the 95%Cl [0.0123; 0.0937]). The comparison of the
frequency of subjects with confirmed COVID-19 and
at least 1 symptom of COVID-19 at Visit 3 (Day 10-11)
between the study drug and placebo groups showed
statistically significant differences between study groups
(p=0.0074).

Despite a close contact with a patient with a
confirmed novel coronavirus infection, a single dose of
the RNA sodium double-stranded study drug prevented
the infection and symptoms in more than 94% of the
subjects during 11 days of follow-up. As a result of a
comparative analysis, it was shown that the infection
frequency in the group of the study drug was statistically
significantly (almost twice) less than in the comparison
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group, which indicates a high efficiency and expediency
of using the RNA double-stranded sodium salt drug as a
means of the post-exposure COVID-19 prophylaxis.

Additionally, a primary endpoint analysis was
performed taking into account the factor of vaccination.

A total of 575 subjects vaccinated against the
novel coronavirus infection participated in the study:
284 vaccinated subjects in the study drug group, 291
subjects in the placebo group. In the RNA double-
stranded sodium salt drug group, the proportion of
vaccinated subjects with confirmed COVID-19 and at
least 1 symptom characteristic of COVID-19 at Visit 3 was
5.28% (15/284), and in the placebo group it was 10.65%
(31/291). The analysis revealed statistically significant
differences between the studied groups (p=0.017).

Thus, the effectiveness and expediency of using
the RNA studied double-stranded sodium salt drug as
a means of the post-exposure COVID-19 prophylaxis,
regardless of the presence of vaccination, was
demonstrated.

Secondary efficacy criteria

The frequency of subjects with confirmed COVID-19
and at least 1 symptom consistent with COVID-19. As a
result of a comparative analysis of the frequency of the
subjects with confirmed COVID-19 and the presence of at
least 1 symptom characteristic of COVID-19, statistically
significant differences had been revealed between the
study groups by Visit 2 (p=0.0270), by Visit 4 (p=0.0061),
by Visit 5 (p=0.0093). A statistically significant decrease
in the incidence of COVID-19 infection in the study drug
group compared to the placebo group, both in the short
term (3-4 days of follow-up) and in the long term (28 days
of the follow-up), allow us to make a conclusion about
the effectiveness and validity of the studied method of
preventing infection with a new coronavirus infection.

Frequency of subjects with confirmed COVID-19
and no symptoms consistent with COVID-19. In the
RADAMIN®VIRO group, the frequency of subjects with
symptoms of COVID-19 that had appeared before Visit
3 inclusive, was 9.02% (36/399), in the placebo group —
17.04% (68/399). No statistically significant differences
between the study groups were found between the
frequency of subjects with "confirmed COVID-19" and
no symptoms "consistent with COVID-19" at Visits 2 and
3 in the RNA sodium double-stranded drug and placebo
groups.

The frequency of subjects with confirmed COVID-19
with and without symptoms consistent with COVID-19.
A comparative analysis of the frequency of confirmed
COVID-19 subjects with and without COVID-19
symptoms in the RNA sodium double-stranded drug
and placebo groups had shown statistically significant
differences between the study groups by Visit 3
(p=0.0127), by Visit 4 (p=0.0139), by Visit 5 (p=0.0203).
Thus, it was shown that the subjects who had received
the study RNA sodium double-stranded drug as a means
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of the post-exposure COVID-19 prophylaxis, were not
only significantly less likely to test positive for COVID-19,
but also showed fewer symptoms of the disease, which
indicates a decrease in its severity course. This may
be associated with the development of an adequate
immune response against the background of the use of
the studied drug.

Time till COVID-19 infection. As a result of the
analysis, it was shown that by day 11 (Visit 3) in the
RNA sodium double-stranded drug group, the infection
occurred in 6.27% (25/399) of the subjects, and in the
placebo group —in 11.25% (45/400). In addition, among
all infected subjects in the study drug group, 75% were
infected before day 7, while in the placebo group it was
before day 5. Thus, the subjects treated with placebo
were shown to become infected earlier than the subjects
treated with the RNA sodium double-stranded drug. The
median time till the exposure to COVID-19 in the study
drug group and placebo group was 3 days. A comparative
analysis revealed statistically significant differences in
time to the COVID-19 infection between the RNA sodium
double-stranded drug and placebo groups (p=0.0249).
As a result of the analysis, it was shown that when
using the study drug, there is a delay in the infection
of subjects undergoing the COVID-19 prophylaxis,
which may be important in terms of reducing the level
of the viral load at the time of infection and reducing
the risk of developing a complicated course of the
disease.

Assessment of symptoms severity characteristic of
COVID-19. The assessment was performed only for the
subjects who had developed symptoms of COVID-19
during the study up to and including Visit 3. In the RNA
sodium double-stranded drug group, the frequency of
subjects with symptoms of COVID-19 that had appeared
up to and including Visit 3, was 9.02% (36/399), in the
placebo group it was 17.04% (68/399). A comparative
analysis of the frequency of subjects with COVID-19
symptoms prior to and including Visit 3, regardless
of the presence of laboratory-confirmed COVID-19,
showed statistically significant differences between
the RNA sodium double-stranded drug group and
the placebo group (p=0.0008), which indicates a high
efficiency of the study drug in preventing the infection
with a novel coronavirus infection and reducing the
severity of the disease. In the population, there were
statistically significant differences between the study
drug group and the placebo group in the frequency of
the subjects with the COVID-19 symptoms onset up to
and including Visit 3 (p=0.0006); by the frequency of
the subjects with varying degrees of severity of the Sore
Throat symptom at Visit 3 (p=0.0314); by the frequency
of the subjects with different severity of the “Fatigue”
symptom by Visit 3 (p=0.0472) by the frequency of
the subjects with different severity of the “Chills”
symptom by Visit 2 (p=0.0191) (Table 4). In terms
of symptoms (a nasal congestion and a runny nose,
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shortness of breath or shortness of breath during the
exertion, cough, pains in the muscles and throughout
the body, a headache, a fever (body temperature
>38°C), a sense of smell in the last 24 h), there were no
statistically significant differences between the groups.
At the same time, none of the groups showed symptoms
such as: vomiting, diarrhea, changes in the taste
sensitivity.

Duration of symptoms characteristic of COVID-19.
As a result of the comparative analysis, statistically
significant differences between the groups were
revealed in the duration of symptoms characteristic of
COVID-19, namely “Sore throat” (p=0.0173) and the
symptom “Smell in the last 24 h» (p=0.0214). There
were no statistically significant differences between
the groups in the duration of the following symptoms:
nasal congestion or runny nose, shortness of breath or
shortness of breath with an exertion, cough, fatigue,
muscle or whole-body pains, a headache, chills, a fever
(body temperature >38°C).

Assessing COVID-19 severity. The assessment was
performed only for the subjects who had tested positive
for COVID-19 during the course of the study. There were
no significant differences in the severity of COVID-19
between the study groups (p >0.05).

Frequency of subjects requiring hospitalization
due to COVID-19 development. There were no cases of
hospitalization of the subjects due to the development
of COVID-19 during the study.

Safety Assessment Results

The frequency of subjects with reported cases of
AEs was 5.13% (41/800). A total of 61 AEs were noted
in 41 subjects. The frequency of the subjects in the RNA
sodium double-stranded drug group with reported AEs
was 4.0% (16/400). A total of 19 AEs were observed
in 16 subjects of the RNA sodium double-stranded
drug study group. The incidence of the subjects in the
placebo group with reported AEs was 6.25% (25/400).
A total of 42 AEs were observed in 25 subjects in the
placebo group. All reported AEs in the subjects in the
study drug and placebo groups were of a mild severity
(Table 5).

According to the investigators, the causal
relationship with the study drug therapy was assessed
as “not related” in 26.32% (5/19) of cases, as “doubtful”
in 73.68% (14/19) of cases; a causal relationship with
placebo was assessed as “not related” in 52.38% (22/42)
of cases, as “doubtful” in 28.57% (12/42) of cases, as
“probable” in 7.14% (3/42) of cases, as “possible” — in
11.90% (5/42) of cases.

An analysis of the frequency of AE outcomes
in the subjects treated with the study RNA sodium
double-stranded drug showed that “a recovery without
consequences” was noted in 94.74% (18/19) of cases and
“an improvement” in 5.26% (1/19) cases; the subjects
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treated with placebo in all cases had “a recovery without
consequences”.

An analysis of the interventions for AEs frequency
in the subjects who received the study drug of the
RNA sodium double-stranded drug showed that “no
treatment was carried out” in 52.63% (10/19) of
cases, “local therapy” was required in 15.79% (3/19)
cases and “systemic therapy” was required in 31.58%
(6/19) of cases; in the subjects receiving placebo, “not
treated” — in 59.52% (25/42) of cases, “topical therapy”
was required in 21.43% (9/42) of cases, and “systemic
therapy” was required in 19, 05% (8/42) of cases.

There were no statistically significant differences
between the study groups in terms of the presence of
AEs (p 20.05). As a result of the analysis, statistically
significant differences were found between the
treatment groups in terms of the association of AEs
with the drug (p=0.0078), with a predominance of drug-
related AEs in the placebo group.

It should be noted that against the background of
pharmacotherapy with the study drug, there were no
relapses of chronic, as well as previously transferred
diseases. In some articles, the COVID-19 infection has
been associated with the coinfection or reactivation of
human herpesviruses [24, 25]. Thus, it is known that the
COVID-19 infection can cause reactivation of the latent
human herpes simplex viruses, including urogenital, by
enhancing the expression of lytic genes and supporting
the antegrade movement of the activated viruses to the
epithelial tissues [24]. At the same time, in the course of
this study, there were no cases of relapse in the patients
with a history of urogenital herpes.

In the course of the study, no adverse events
associated with the use of the RNA sodium double-
stranded study drug were registered.

In the course of the study, there was not a single
confirmed case of pyrogenicity (increased body
temperature) occurring with the use of this group
of drugs. This effect is associated with an innovative
technology for obtaining an active active substance,
in which special attention is paid to the purification of
the resulting substance from protein components and
impurities formed during the microbiological synthesis
of double-stranded RNA [26-28].

No cases of SAEs were reported during the course
of the study.

In the course of the study, there were no cases of
pregnancy of the subject/sexual partner of the study
participant.

Additionally, an analysis was made of possible
adverse effects associated with the use of study drugs
(Table 6).

The analysis of both groups included AEs with a
definite, probable and possible drug association. Thus,
no adverse reactions associated with the use of the
study drug were identified. The study drug based on the
RNA double-stranded sodium salt has a high favorable
and predictable safety profile.
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CONCLUSION
Features of the immune response during
viral infection, in particular, the penetration of

SARS-CoV-2, determine both the risk of initiating a
disease with clinical manifestations and the severity
of the infection, including the complications risk. The
results of the placebo-controlled study convincingly
prove the effectiveness of RADAMIN®VIRO in
preventing diseases with a novel coronavirus infection,
regardless of the fact of vaccination, gender, age, and
concomitant diseases, including such as an overweight
and obesity. At the same time, in case of the COVID-19
infection, the symptoms of the disease developed less

frequently than in the placebo group patients. A
decrease in the frequency of development, duration
and severity of the symptom complex characteristic of
COVID-19, indicates a high efficiency of the preventive
effect, a decrease in the risk of a complicated course of
the disease, an acceleration of recovery, and a positive
effect of RADAMIN®VIRO on the quality of patients’
lives. Thus, it is appropriate to include the studied
drug in the schemes for the prevention of a novel
coronavirus infection used in medical institutions
or at enterprises when cases of the disease are
detected and there is a high risk of its mass
prevalence.

FUNDING
The clinical study was carried out with the support of PROMOMED RUS LLC.
The sponsor had no influence on the choice of material for publication, analysis and interpretation of the data.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

AUTHORS’ CONTRIBUTION
Larisa A. Balykova — research design development and implementation, text writing and editing;

Olga A. Radaeva — study design development, results analysis, text editing; Kira Ya. Zaslavskaya — research design
development, text editing, literary sources analysis; Alexey V. Taganov — study design implementation, data
processing; Petr A. Bely — study design development, results analysis, text editing;

Konstantin A. Zakharov — research design implementation, data processing; Varvara V. Popova — research design
implementation, data processing; Tatyana I. Chudinovskikh — research design implementation, data processing;
Svetlana V. Teplykh — research design implementation, data processing; Igor V. Balaban — research design
implementation, data processing;, Roman S. Kozlov — research design implementation, data processing;
Natalya V. Kirichenko — research design implementation, data processing; Elena N. Simakina — study design
implementation, data processing; Ksenia N. Koryanova — collection of sources, data processing, article writing;
Dmitry Yu. Pushkar — research design development, research design implementation, data processing.

REFERENCES

1. Baklaushev VP, Kulemzin SV, Gorchakov AA, Lesnyak VN,
Yusubalieva GM, Sotnikova AG. COVID-19. Aetiology,
pathogenesis, diagnosis and treatment. Journal of Clinical
Practice. 2020;11(1):7-20. DOI: 10.17816/clinpract26339

2. Samoilova AV. obespechenii
kachestvennoy i bezopasnoy meditsinskoy pomoshchi v
period rasprostraneniya novoy koronavirusnoy infektsii
(COVID-19) [The role of Roszdravnadzor in ensuring
quality and safe medical care during the spread of a
new coronavirus infection (COVID-19)]. Natsional’noe

Health (Russia).

Roszdravnadzora v

Zdravookhranenie=National Care
2020;1(1):16-22. Russian

3. Smirnov VS, Leneva IA, Kudryavtseva TA, Fayzuloev EB,
Zaplutanov VA, Petlenko SV, Kartashova NP, Gracheva AV,
Korchevaya ER. suppressing the
cytopathogenic SARS-CoV-2  coronavirus

according to the results of the antiviral activity of

Possibilities  of
effect of

Cytovir®-3 in vitro study. Antibiotics and Chemotherapy.
2021;66(5-6):4—10. DOI: 10.37489/0235-2990-2021-66-5-
6-4-10. Russian

4. Soldatov AA, Avdeeva Zhl, Gorenkov DV, Khantimirova LM,
Paramonova YuS, Smolina EM, Bondarev VP, Merkulov VA.

86

The efficacy of medicinal products based on plasma
immunoglobulins and monoclonal antibodies for the
treatment and prevention of COVID-19. Immunologiya.
2022;43(5):485-503. DOI: 10.33029/0206-4952-2022-43-
5-485-503. Russian

5. Usenko DV. Prospects for finding means of non-

specific prevention of COVID-19 infection.
Meditsinskiy sovet=Medical Council. 2022;(6):36-42.
DOI: 10.21518/2079-701X-2022-16-6-36-42. Russian

6. Zemskov DN, Balykova LA, Radaeva OA, Zaslavskaya KY,
Bely PA, Semenova EV, Shirmankina MV, Koryanova KN.

aspects of etiotropic COVID-19 therapy.
Pharmacy &  Pharmacology.  2022;10(5):432-45.
DOI: 10.19163/2307-9266-2022-10-5-432-445

7. Tindale LC, Stockdale JE, Coombe M, Garlock ES, Lau WYV,
Saraswat M, Zhang L, Chen D, Wallinga J, Colijn C. Evidence
for transmission of COVID-19 prior to symptom onset.
Elife. 2020 Jun 22;9:e57149. DOI: 10.7554/elife.57149

Current

8. Yatsyshina SB, Mamoshina MV, Elkina MA, Sharukho GV,

Raspopova Yul, Folmer AYa, Agapov KA, Vladimirov IM,
Zubareva OV, Novikova IS, Bondareva OB, Gil VA,
Kozlovskikh DN, Romanov SV, Dikonskaya OV,
Ponomareva AV, Chistyakova IV, Kochneva NI,

Volume XI, Issue 1, 2023



Hay4HO-npakTu4eckuin xypHan

OAPMALMA N
OAPMAKOJOTUA

OPUTNHAJIbHAA CTATbA
DOI: 10.19163/2307-9266-2023-11-1-72-88

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Yurovskikh Al, Kadnikova EP, Kilyachina AS, Luchinina SV,
Kosareva RR, Chirkova GG, Valeullina NN, Lebedeva LA,
Detkovskaya TN, Abbasova El, Romanova OB, Pyatyrova EV,
Akimkin VG. Prevalence of ARVI, influenza, and COVID-19
pathogens in individuals without symptoms of respiratory
infection. Journal of microbiology, epidemiology and
immunobiology. 2021;98(4):383-96. DOI: 10.36233/0372-
9311-152

Tamm MV. COVID-19 in Moscow: prognoses and scenarios.
FARMAKOEKONOMIKA. Modern Pharmacoeconomics
and Pharmacoepidemiology. 2020;13(1):43-51.
DOI: 10.17749/2070-4909.2020.13.1.43-51. Russian
Gipaeva GA.COVID-19 prevention and its effectiveness:
reference review. In: Sorokin EL, editor. Science and
society: materials of the XV All-Russian scientific and
practical conference; 2020 Dec 2 2020; Novosibirsk:
Publishing House of ANO DPO “SIPPPISR”; 2020. P. 44-50.
DOI: 10.38163/978-5-6043859-4-4_2020_44. Russian
Kilper-Schiek W, Piechotta V, Pilic A, Batke M, Dreveton LS,
Geurts B, Koch J, Képpe S, Treskova M, Vygen-Bonnet S,
Waize M, Wichmann O, Harder T. Facing the Omicron
variant-how well do vaccines protect against mild
and severe COVID-19? Third interim analysis of a
living systematic review. Front Immunol. 2022 Aug
24;13:940562. DOI: 10.3389/fimmu.2022.940562
Brissow H. COVID-19: vaccination problems. Environ
Microbiol. 2021 Jun;23(6):2878-90. DOI: 10.1111/1462-
2920.15549

Avdeeva MG, Belousova ON, Orlova EA, Khamitov RF,
Shvarts YuG, Kravchenko IE. Non-specific prevention
of COVID-19 during vaccination against a new
coronavirus infection: results of a multicenter, double-
blind, placebo-controlled, randomized clinical trial.
Terapevticheskii Arkhiv (Ter. Arkh.). 2022;94(11):1268-77.
DOI: 10.26442/00403660.2022.11.201980

Tay MZ, Poh CM, Rénia L, MacAry PA, Ng LFP. The trinity
of COVID-19: immunity, inflammation and intervention.
Nat Rev Immunol. 2020 Jun;20(6):363—74. DOI: 10.1038/
s41577-020-0311-8

Medunitsyn NV. The problem of correction of immunity
in vaccination center of expertise of medical application.
Immunologiya.2017;38(3):148-54. DOI: 10.18821/0206-
4952-2017-38-3-148-154. Russian

Abakushina EV. Immunological aspects of coronavirus
disease caused by SARS-CoV-2. Genes & Cells.
2020;15(3):14-21. DOI: 10.23868/202011002

Kirtipal N, Bharadwaj S, Kang SG. From SARS to SARS-
CoV-2, insights on structure, pathogenicity and immunity
aspects of pandemic human coronaviruses. Infect
Genet Evol. 2020 Nov;85:104502. DOI: 10.1016/].
meegid.2020.104502

Petrov VI, Ryazanova AYu, Privaltseva NS, Nekrasov DA.
Polypharmacy in managment of in-patients with
novel coronavirus disease (COVID-19). Pharmacy &
Pharmacology. 2022;10(3):267-277. DOI: 10.19163/2307-
9266-2022-10-3-267-277

Logunov DY, Dolzhikova 1V, Shcheblyakov DV, Tukhvatulin Al,

Tom 11, Beinyck 1, 2023

20.

21.

22.

23.

24,

25.

26.

27.

28.

Zubkova OV, Dzharullaeva AS, Kovyrshina AV, Lubenets NL,
Grousova DM, Erokhova AS, Botikov AG, lzhaeva FM,
Popova O, Ozharovskaya TA, Esmagambetov IB,
Favorskaya IA, Zrelkin DI, Voronina DV, Shcherbinin DN,
Semikhin AS, Simakova YV, Tokarskaya EA, Egorova DA,
Shmarov MM, Nikitenko NA, Gushchin VA, Smolyarchuk EA,
Zyryanov SK, Borisevich SV, Naroditsky BS, Gintsburg AL;
Gam-COVID-Vac Vaccine Trial Group. Safety and efficacy
of an rAd26 and rAd5 vector-based heterologous
prime-boost COVID-19 vaccine: an interim analysis of
a randomised controlled phase 3 trial in Russia. Lancet.
2021 Feb 20;397(10275):671-81. DOI: 10.1016/S0140-
6736(21)00234-8. Epub 2021 Feb 2. Erratum in: Lancet.
2021 Feb 20;397(10275):670.

Mordyk AV, Saifulina ML, Bagisheva NV, Antipova EP.
Prevention of COVID-19 in family foci. Lechaschi Vrach.
2021;(2):61-3. DOI: 10.26295/0S.2021.92.25.012.
Russian

Briko NI, Kagramanyan IN, Nikiforov VV, Suranova TG,
Chernyavskaya OP, Polezhaeva NA. Pandemic COVID-19.
Prevention Measures in the Russian Federation.
Epidemiology and Vaccinal Prevention. 2020;19(2):4-12.
DOI: 10.31631/2073-3046-2020-19-2-4-12. Russian
Radaeva OA, Taganov AV, Rogozhina EA. Prospects of using
interferon inducers of the double stranded RNA type for
the treatment of viral and bacterial infections. Russian
Medical Inquiry. 2022;6(11):643-9. DOI: 10.32364/2587-
6821-2022-6-11-643-649. Russian

Li R, Pei S, Chen B, Song Y, Zhang T, Yang W, Shaman J.
Substantial undocumented infection facilitates the rapid
dissemination of novel coronavirus (SARS-CoV-2). Science.
2020 May 1;368(6490):489-93. DOI: 10.1126/science.
abb3221

Shanshal M, Ahmed HS. COVID-19 and Herpes Simplex
Virus Infection: A Cross-Sectional Study. Cureus. 2021 Sep
16;13(9):e18022. DOI: 10.7759/cureus.18022
Navarro-Bielsa A, Gracia-Cazafia T, Aldea-Manrique B,
Abadias-Granado |, Ballano A, Bernad |, Gilaberte Y.
COVID-19 infection and vaccines: potential triggers of
Herpesviridae reactivation. An Bras Dermatol. 2023 Feb
10;98(3):347-54. DOI: 10.1016/j.abd.2022.09.004. Epub
ahead of print.

Bely PA, Korolev VL, Lopatukhin EYu, Zaslavskaya KYa,
Rogozhina EA, Levina EA; PROMOMED RUS LLC. Method
for obtaining total ribonucleic acid from biomass of
Saccharomyces cerevisiae yeast cells. Patent of the
Russian Federation RU2781832C1. 2022.

Bely PA, Korolev VL, Lopatukhin EYu, Zaslavskaya KYa,
Rogozhina EA, Levina EA; PROMOMED RUS LLC. Method
for obtaining double-stranded ribonucleic acid from
Saccharomyces cerevisiae yeast cells. Patent of the
Russian Federation RU2781833C1. 2023 Aug 18.

Bely PA, Zaslavskaya KYa, Lopatukhin EYu, Korolev VL,
Rogozhina EA, Levina EA; PROMOMED RUS LLC. New
application of natural double-stranded RNAs for the
treatment and/or prevention of viral infections. Patent of
the Russian Federation RU2781903C1. 2022 Oct 19.

87



RESEARCH ARTICLE
ISSN 2307-9266 e-ISSN 2413-2241

Scientific and Practical Journal

PHARMACY &
PHARMACOLOGY

AUTHORS

Larisa A. Balykova — Doctor of Sciences (Medicine),
Professor, Corresponding Member of the Russian
Academy of Sciences, Head of the Department of
Pediatrics, Director of National Research Ogarev
Mordovia State University. ORCID ID: 0000-0002-2290-
0013. E-mail: larisabalykova@yandex.ru

Olga A. Radaeva — Doctor of Sciences (Medicine),
Associate Professor, Head of the Department of
Immunology, Microbiology and Virology with a Course of
Clinical Immunology and Allergology, National Research
Ogarev Mordovia State University. ORCID ID: 0000-0003-
1383-2474. E-mail: radaevamed@mail.ru

Kira Ya. Zaslavskaya — Assistant of the Department of
Biological and Pharmaceutical Chemistry with a Course
of Organization and Management of Pharmacy, National
Research Ogarev Mordovia State University. ORCID ID:
0000-0002-7348-9412. E-mail: kiryonok@yandex.ru

Alexey V. Taganov — Doctor of Sciences (Medicine),
Professor of the Department of Dermatovenereology
with a Cosmetology Course of the Faculty of Continuous
Medical Education of the Medical Institute of Peoples’
Friendship University of Russia. ORCID ID: 0000-0001-
5056-374X. E-mail: matis87177 @yandex.ru

Petr A. Bely — Candidate of Sciences (Medicine),
Senior  Laboratory  Assistant, Department of
Propaedeutics of Internal Diseases and Gastroenterology,
Moscow State Medical and Dental University
n.a. A.l. Evdokimov. ORCID ID: 0000-0001-5998-4874.
E-mail: pbely@ncpharm.ru

Konstantin A. Zakharov — Candidate of Sciences
(Medicine), Deputy Manager, LLC “Eco-Safety” Research
& Development Center, St. Petersburg. E-mail:
konstantin.zakharov@mail.ru

Varvara V. Popova - Candidate of Sciences
(Medicine), Associate Professor of Family Medicine
Department of St. Petersburg State Pediatric Medical
University; Head of Clinical Research Department of

88

OrKli Hospital Company, St. Petersburg. ORCID ID: 0000-
0001-6524-1575. E-mail: varvara-pa@mail.ru

Tatyana I. Chudinovskikh — Candidate of Sciences
(Medicine), Assistant of the Department of Hospital
Therapy of Kirov State Medical University. ORCID ID:
0000-0002-7515-2215. E-mail: tanuha_07 @mail.ru

Svetlana V. Teplykh — general manager, obstetrician-
gynecologist, Professor’s Clinic,c, Perm. E-mail:
profklinika@mail.ru

Igor V. Balaban — psychiatrist, narcologist, chief
specialist of Aurora MedFort, St. Petersburg. E-mail:
igorbalaban.81@mail.ru

Roman S. Kozlov — Doctor of Sciences (Medicine),
Professor, Rector of Smolensk State Medical University;
Corresponding Member of the Russian Academy of
Sciences. ORCID ID: 0000-0001-8728-1113. E-mail:
roman.kozlov@antibiotic.ru

Natalya V. Kirichenko — Deputy Chief Physician
for Medical Affairs, lvanovo Clinical Hospital, Ivanovo.
E-mail: doctor-kirichenko@mail.ru

Elena N. Simakina — Infectious Disease Specialist,
Head of the Infectious Diseases Department of Smolensk
Clinical Hospital No. 1, Smolensk. ORCID I1D: 0000-0002-
5709-8913. E-mail: e.simakina@mail.ru

Ksenia N. Koryanova — Candidate of Sciences
(Pharmacy), Associate Professor of the Department of
Pharmacology with a Course of Clinical Pharmacology,
Pyatigorsk Medical and Pharmaceutical Institute -
branch of Volgograd State Medical University. ORCID ID:
0000-0003-1571-9301. E-mail: kskor-16 @mail.ru

Dmitry Yu. Pushkar — Doctor of Sciences (Medicine),
Professor, Head of the Department of Urology, Evdokimov
Moscow State Medical and Dental University; urologist,
City Clinical Hospital n.a. S.I. Spasokukotsky, Moscow
City Health Department, Moscow; Academician of the
Russian Academy of Sciences. ORCID ID: 0000-0002-
6096-5723. E-mail: pushkardm@mail.ru

Volume XI, Issue 1, 2023



