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Currently, there are data that that make it possible to speak about a high clinical efficacy of the use of succinic salt of tyrosyl-
D-alanyl-glycyl-phenylalanyl-leucyl-arginine (hexapeptide succinate) for the COVID-19 treatment. This article is devoted to
the results of clinical trials of the original Russian drug based on it.

The aim of the study was to evaluate a clinical efficacy, safety and tolerability of intramuscular and inhalation use of
hexapeptide succinate in complex therapy in comparison with standard therapy in patients with moderate COVID-19.
Materials and methods. The research was conducted from February 28, 2022 to November 22, 2022 based on 10 research
centers in the Russian Federation. The study included hospitalized patients (n=312) over 18 years of age with moderate
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COVID-19 who had undergone a screening procedure and were randomized into 3 groups: group 1 received standard therapy
in accordance with the Interim Guidelines in force at the time of the study, within 10 days; group 2 received hexapeptide
succinate (Ambervin® Pulmo) intramuscularly at the dose of 1 mg once a day for 10 days; group 3 received hexapeptide
succinate (Ambervin® Pulmo) 10 mg once a day by inhalation for 10 days.

Results. According to the results of the study, therapy with the drug hexapeptide succinate, both intramuscular and inhaled,
provided an acceleration of recovery up to the complete absence of the disease signs in more than 80% of hospitalized
COVID-19 patients. By the end of the therapy course with the drug, more than 60% of patients had met the criteria for
discharge from hospital and could continue the treatment on an outpatient basis. About 70% of patients in the inhalation
group and 80% in the intramuscular hexapeptide succinate injection group had concomitant diseases (hypertension — 28%,
obesity — 14%), which indicates the effectiveness of this drug use in comorbid patients. The use of the drug contributed to the
restoration of damaged lung tissues, normalization of oxygenation, the disappearance of shortness of breath and a decrease
in the duration of the disease symptoms compared with standard therapy. As a result of a comparative analysis of adverse
events in terms of their presence, severity, causal relationship with the therapy and outcome, there were no statistically
significant differences between the treatment groups.

Conclusion. Thus, the results of the clinical study of the succinate hexapeptide efficacy and safety showed the feasibility of
using the drug in pathogenetic therapy COVID-19 regimens.

Keywords: ambervine; hexapeptide succinate; acute respiratory distress syndrome; “cytokine storm”; COVID-19; tyrosyl-D-
alanyl-glycyl-phenylalanyl-leucyl-arginine succinate

Abbreviations: AE — adverse events; SAE — serious adverse events; IG — Interim guidelines “Prevention, diagnosis and
treatment of a new coronavirus infection”; ALT — alanine aminotransferase; AST — aspartate aminotransferase; LDH — lactate
dehydrogenase; CRP — C-reactive protein; GFR — glomerular filtration rate; PIS — patient information sheet; HFO — high-flow
oxygen; NIVL — non-invasive lung ventilation; ALV — artificial lung ventilation; ECMO — extracorporeal membrane oxygenation;
ARDS — acute respiratory distress syndrome; SARS-CoV-2 — coronavirus, the causative agent of COVID-19; CTs — clinical trials,
SD — standard deviation; LPO — lipid peroxidation; RR — respiratory rate.
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Ha cerogHALWHWI AeHb UMEITCA AaHHble, NO3BOAIOLWME FOBOPUTL O BbICOKOM KAUHUYECKOM 3GPEKTUBHOCTM NPUMEHEHUA
AHTAPHOKMCION COMN TUPO3UA-D-anaHuUN-TNLUA-GeHnNaNnaHUN-NeNLUN-aprMHUHA (reKcanenTnaa CyKUMHaT) ANS NeYeHus
COVID-19. Hacrtosw,as cTaTbA MOCBALLEHA pPe3ynbTaTamM KAMHUYECKMX WUCCNef0BaHUN OPUTMHANBHOIO POCCUIMACKOro
JIeKapCTBEHHOrO NpenapaTta Ha ero OCHOBe.

Lienb. OueHUTb KAMHUYECKYIO 3GPEeKTUBHOCTb, 6€30NacHOCTb U NEPEHOCUMOCTb BHYTPUMBILLEYHOTO U MHIAAALMOHHOIO
NPUMEHEHUA MpenapaTta rekcanenTMaa CyKuuHaTa B KOMMAEKCHOM Tepanuu B CPaBHEHWU CO CTAaHAAPTHOW Tepanuen y
NaLMeHTOB CO cpeaHeTAXenbim TedeHnem COVID-19.

Martepuanbl U metogpl. WccneposaHne nposoaunocb ¢ 28 deBpana 2022 r. no 22 Hoabpa 2022 r. Ha 6ase
10 nccnenoBaTeNnbCKUX LLEHTPOB Ha Tepputopumn PO, B nccieaoBaHue 6bliv BKAOYEHbI FOCMUTANIM3MPOBAHHbIE NALMUEHTbI
(n=312) crapwe 18 net co cpegHeTaxenbim TedyeHnem COVID-19, KoTopble MPOLWAM MNPOLEAYPY CKPUHMHIA U 6biin
paHAOMM3MPOBaHbI Ha 3 rpynnbi: rpynna 1 nosyyana ctaHAapPTHYHO TEPanuio B COOTBETCTBUN C BpemeHHbIMN MeToanYeCKUMm
pEKOMEHAAUNAMMU, AENCTBYOLWMMMN HA MOMEHT NPOBeAEHUA UCCAef0BaHUsA B TeyeHume 10 cyT; rpynna 2 nonyyana npenapat
rekcanenTuaa cykumHat (AmMb6epsuH® Mynbmo) BHYTpUMbILEeYHO no 1 mr 1 pas/cyT B TedeHune 10 gHeit; rpynna 3 noayyana
npenapar rekcanentuaa cykumHat (Am6epsuH® Mynbmo) nHransumorHo no 10 mr 1 pas/cyt B TeyeHue 10 gHeit.
Pe3ynbtatbl. [0 pe3ynbraTam UCCAe0BaHWUA TepPanua JIEKAPCTBEHHbIM MPEMapaToM reKkcanenTuaa CyKLMHAT Kak npu
BHYTPUMbILIEYHOM, TaK U MPU UHTANALMOHHOM BBEAEHUN obecneynBana yCKOpPeHUe BbI3JOPOBAEHUA BNIOTb A0 MOJHOIO
OTCYTCTBMA MpPU3HAKOB 3abosieBaHus 6onee, yem y 80% rocnutannmsmpoBaHHbiXx naumeHToB ¢ COVID-19. K oKoHuYaHMiO
Kypca Tepanuu npenapatom 6onee 60% nNauMeHTOB COOTBETCTBOBA/IM KPUTEPUAM BbIMMUCKM M3 CTauMoHapa M MOMU
NPOAO/IKUTL NledeHre B ambynaTopHbix ycnoBuax. OKono 70% NauMeHTOB B rpynne MHranaaumoHHoro seegeHma u 80% B
rpynne BHYTPMMbILLEYHOTO BBEAEHMS FeKCanenTuaa CyKLMHAT MMenn ConyTcTBytolmMe 3aboneBaHua (runepreHsuto — 28%,
oxupeHne — 14%), 4to roBopuT 06 3GGEKTUBHOCTU MPUMEHEHUSA YKa3aHHOTO IeKapCTBEHHOIO NpenapaTa y KoMOpPbUAHbIX
nauueHToB. MpumeHeHWe npenapaTta cnocobCTBOBANIO BOCCTAHOB/IEHWUIO MOBPEXAEHHbIX TKAHEN Nerkmx, Hopmaamsaumum
OKCUreHaLyMK, UCYE3HOBEHUIO OABILLIKU U YMEHbLIEHUIO MPOAO/IKUTENIbHOCTM CUMNTOMOB 3ab0neBaHMA MO CPaBHEHUIO
CO CTaHZAPTHOWM Tepanuen. B pesynbraTte CPaBHUTENbHOIO aHA/NIM3a HEMKENATENbHbIX ABNEHUN MO UX HANNYUIO, CTEMEHMU
TAYKECTN, NPUYNHHO-CNELACTBEHHOW CBA3M C Tepanuelr n ucxody He 6bl10 BbIABAEHO CTAaTUCTUYECKM 3HAUYMMbIX Pasivuumi
MeXAy rpynnamu Tepanuu.

3aKkntoueHue. Takum 0bpa3om, pesynbTaTbl NPOBEAEHHOTO KAMHUYECKOTO UccnenoBaHna 3GpdeKTMBHOCTM U 6e30nacHoCTH
rekcanenTMga CyKUMHAT MOKa3anu LLenecoobpasHOCTb MPUMEHEHMA MNperapaTta B CXemax MaToreHeTUYecKon Tepanuu
COVID-19.

KnioueBble cnoBa: ambepBuH; rekcanentuga CyKUMHAT, OCTPbIM PecrnMpaTopHbli AUCTPECC-CUHAPOM; KLUMTOKMHOBBIN
wropm»; COVID-19; Tpo3un-D-anaHun-rnupmn-beHnnanaHun-nenunn-apruHuHa CyKumHaT

CnuUcoK cokpalieHuit: HA — HexkenatenbHble ABneHusa; CHA — cepbé3Hble HexkenatenbHble ABAeHWUs; BMP — BpemeHHble
MeToANYECKME peKomeHAauuu «lMpodunakTMKa, AMarHoCTMKa W JIeYeHUe HOBOW KOPOHABUPYCHOW WHOEKLMMNY;
ANT — anaHuMHamuHoTpaHcdepasbl; ACT — acnapTaTamuHoTpaHcdepasa; JIAT — naktataermgporeHasa; CPb —
C-peakTuBHbI 6enok; CK® — ckopocTb Knyboukoson dunbrpaumm; UM — MHGOPMALMOHHBIN NUCTOK MauueHTa; BMNO —
BbICOKOMOTOYHAA okcureHotepanua; HWUBJ1 — HeuHBa3uBHaa BeHTUAAUMA nerkux; MIBJ1 — uUCKycCTBEHHasa BeHTMAALMA
nerkmx; IKMO — aKcTpakopnopasibHas MmembpaHHaa okcureHaums; OPAC — ocTpbI pecnmpaTopHbIN AUCTPECC-CUHAPOM;
SARS-CoV-2 — KopoHasupyc, Bo3byautens COVID-19; KU — KnuHuyeckme nccneposaHmsa, CO — cTaHAApTHOE OTK/IOHEHME;
MOJ1 — nepeKkncHoe OKUCAeHne AMNUA0B.
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INTRODUCTION

Since the mid-1970s, an era of research into
endogenous substances that activate the same receptors
as opiates began. Subsequently, these studies led to
the discovery of the first endogenous opioid peptide.
In 1975, two classes of endogenous peptides
were discovered — methionine-enkephalin (met-
enkephalin) and leucine-enkephalin (leu-enkephalin).
Since then, more than 20 opioid peptides have
been discovered. Each of these peptides binds with
different affinity to three types of opioid receptors
(v, & or k) [1-5]. Currently, endogenous opioid
peptides are divided into four families: enkephalins,
dynorphins, endorphins, and nociceptin/orphanin FQ
[6, 7].

Tyrosyl-D-alanyl-glycyl-phenylalanyl-leucyl-arginine
is the world’s first synthetic opioid peptide created on the
basis of endogenous leucine-enkephalin by the standard
replacement of Gly2 with D-Ala2 and the addition of
a highly charged arginine residue to the C-terminal
part of the molecule in order to obtain a peripheral
effect and stability of the peptide. This modification
of the leucine-enkephalin molecule contributed to the
leveling of some side effects characteristic of other
opiates: it did not cause addiction, physical dependence
[8]. Tyrosyl-D-alanyl-glycyl-phenylalanyl-leucyl-arginine
was previously used in the treatment of patients with
peptic ulcer of the stomach and duodenum, resistant
to the therapy and with an insufficient effect from
the treatment with other drugs. Then the drug began
to be used to treat acute and chronic pancreatitis [8].
Further studies revealed cardioprotective properties
of  tyrosyl-D-alanyl-glycyl-phenylalanyl-leucyl-arginine
in the patients operated on under cardiopulmonary
bypass [9]. Subsequent studies have demonstrated
a protective effect of the drug on the lungs [10].

Immune system cells are ones of the main
opioid peptides targets due to the detection of the
corresponding receptors on the surface of immunocytes
of the lymph nodes, bone marrow, and spleen.
Endorphins, dynorphins, and enkephalins are involved
in the development and pathogenesis of a number of
autoimmune disorders and, therefore, can alter the
antiviral and antimicrobial response [11-14]. Taking into
account a wide range of an opioid peptides therapeutic
action, their high safety profile and good tolerability due
to the fact that they are mainly composed of natural
amino acids and have a high selectivity of action, no
interest in them has faded, and the search for their
possible use in various diseases continues [15, 16].

Enkephalins work as delta receptor agonists,
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suppressing excessive synthesis of pro-inflammatory
cytokines (IL-1, IL-6, TNF-a) and thus reducing the
consequences of a systemic hyperimmune reaction
(cytokine storm) [17-20]. Cytokine storm is the main
cause of the acute respiratory distress syndrome (ARDS)
development, in particular with COVID-19, which
requires the transfer of a patient to the artificial lung
ventilation due to severe hypoxia [21-23].

Delta receptor agonists, which include tyrosyl-D-
alanyl-glycyl-phenylalanyl-leucyl-arginine, stimulate
regeneration and healing processes;
microcirculation in the area of damage, contribute
to the maintenance of structural homeostasis
[13-15]. Hexapeptide has an immunomodulatory
effect, regulates the activity of cells of innate and
adaptive immunity, enhances the activity of the
phagocytic link of immunity (macrophages and
neutrophils). Tyrosyl-D-alanyl-glycyl-phenylalanyl-
leucyl-arginine increases the activity of natural killer
cells (NK cells), the availability of which decreases with
severe infections caused by RNA viruses (influenza,
Ebola virus, COVID-19, SARS, MERS). Hexapeptide
stimulates the production of endogenous interferons,
increases the body’s resistance to viral infections
[24, 25]. In completed preclinical studies was shown
that tyrosyl-D-alanyl-glycyl-phenylalanyl-leucyl-arginine
and his derivates have a positive effect on the course of
acute respiratory distress syndrome (ARDS), significantly
reducing animal mortality, inflammation and swelling
of the lung tissue , as well as suppressing the "cytokine
storm" [25].

The study by Ukrainskaya L.A. et al. (2002) showed
that the use of tyrosyl-D-alanyl-glycyl-phenylalanyl-
leucyl-arginine succinate in experimental stress-
induced lung alteration reduced lipid peroxidation
(LPO) hyperactivation, surfactant breakdown,
the severity of edema and leukocyte infiltration of
the alveoli and increased the gas exchange area.
Limiting the altering stress effects by a hexapeptide
administration has an effective pulmonoprotective
action [26]. To date, a number of experimental studies
have shown an immunomodulating effect of tyrosyl-D-
alanyl-glycyl-phenylalanyl-leucyl-arginine  hexapeptide
[24, 27].

In 2022, the drug Ambervin® Pulmo was developed
and registered (RU No. LP-008604 dated October 07,
2022; Patent No. EA038010). It contained tyrosyl-D-
alanyl-glycyl-phenylalanyl-leucyl-arginine
(hexapeptide succinate) in dosages of 1.16 mg and
5.8 mg. Ambervin® Pulmo has an anti-inflammatory
effect by inhibiting the synthesis in the lungs and
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inhibiting the entry into the systemic circulation of one
of the main pro-inflammatory mediators of the cytokine
storm —IL-6, as well as other pro-inflammatory cytokines
(in particular, IL-1, TNF-a, HMGB1). It also increases
the formation of IL-10 and VEGF, which have an anti-
inflammatory effect and increase the body’s defenses.
Being an analogue of leu-enkephalin, the drug! has a
vasoprotective effect, reducing the permeability of the
vascular wall and preventing the destruction of the
endothelium, increases tolerance to hypoxia, prevents
and reduces the severity of acute lung injury, reduces the
risk of an oxygenation decrease and the development of
secondary bacterial complications.

Due to the succinic acid fragment included in
the structure of the hexapeptide, the drug? under
exhibits  antioxidant, antihypoxic
properties, including the ones in the alveolar cells of
the lung tissue, in the epithelial cells of the middle and
upper parts of the respiratory system. It inhibits lipid
peroxidation, improves the structure and function of cell
membranes, reduces the inhibition degree of oxidative
processes in the Krebs cycle under hypoxic conditions,
and increases the body’s resistance to various damaging
factors.

consideration

Hexapeptide succinate® stimulates regeneration
and healing processes, promotes the damaged
tissues restoration. It includes alveolar epithelial
cells, reduces the severity of interstitial edema in the
lower respiratory tract (alveoli, bronchi, bronchioles),
normalizes microcirculation in the area of damage,
helps maintain structural homeostasis, has anti-
inflammatory, detoxification, antioxidant, reparative
and immunomodulatory effects, increasing the
effectiveness of ongoing antiviral and antibacterial
therapy.

This article is devoted to the clinical study
results of this drug use in the treatment of COVID-19
patients.

THE AIM of the study was to evaluate a clinical
efficacy, safety and tolerability of intramuscular and
inhalation use of hexapeptide succinate in complex
therapy in comparison with standard therapy in patients
with moderate COVID-19.

MATERIALS AND METHODS
The efficacy, safety, and tolerability of tyrosyl-D-
alanyl-glycyl-phenylalanyl-leucyl-arginine succinate, or

! Russian State Register of Medicines. Instructions for Ambervin®
Pulmo. Available from: https://grls.rosminzdrav.ru/Grls_View_
v2.aspx?routingGuid=1f912539-dd59-4a95-adeb-31621b26fb0b

2 bid.

3 bid.
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succinate hexapeptide, compared with standard therapy
in patients hospitalized with COVID-19 was studied in
an open-label, randomized, multicenter, comparative,
phase lll clinical trial (CCT the Ministry of Health No. 100,
dated 2022 Feb 14).

The research was conducted from February 28,
2022 to November 22, 2022 on the basis of 10 research
centers in the Russian Federation:

1. National

University,

2. Regional Clinical Hospital;

3. Municipal clinical hospital No. 24, Moscow City

Health Department
4. Voronezh Regional
No. 1;

5. Ryazan State Medical University named after

academician I.P. Pavlov;

Research Ogarev Mordovia State

Clinical Hospital

6. City Clinical Hospital named after
S.I.  Spasokukotsky, Moscow City Health
Department;

7. Smolensk Clinical Hospital No. 1;

8. Infectious Clinical Hospital No. 1, Moscow City
Health Department;

9. City Hospital No. 40, St. Petersburg, Kurortny
District;

10. Emergency Hospital,
Republic.

Cheboksary, Chuvash

Study design

The hospitalized male and female patients (n=313)
aged 18 to 80 years inclusive, with moderate COVID-19,
were screened and randomized into 3 groups in a 1:1:1
ratio. The drug choice for patients was carried out in
accordance with the randomization number assigned to
patients at the time of randomization.

Randomization of study subjects

into groups

Male and female patients (at least 312 people) aged
18 to 80 years inclusive, hospitalized with COVID-19,
meeting the inclusion criteria and not meeting the
exclusion criteria, were randomized into 3 groups in a
1:1:1 ratio (Fig. 1).

The randomization was carried out according to the
following algorithm: each patient who had met all the
inclusion criteria and had not meet any of the exclusion
criteria, was assigned a three-digit randomization
number usingthe IWRS system. A patient’s randomization
number and other relevant data were entered by the
investigator into the Subject Screening/Randomization
Journal. If a patient discontinued participation in the
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study prematurely, their randomization number was not
reused.

This study was open, so both the patient and
the investigator knew what therapy the patient was
receiving.

Group 1 (n=104) received standard therapy in
accordance with the BMPs* in force at the time of the
study for 10 days;

Group 2 (n=104) received hexapeptide
succinate (Ambervin® Pulmo, PROMOMED RUS LLC)
intramuscularly at the dose of 1.16 mg once a day for
10 days;

Group 3 (n=104) received hexapeptide succinate
(Ambervin® Pulmo, PROMOMED RUS LLC) by inhalation
using a nebulizer, 11.6 mg once a day for 10 days.

As concomitant therapy, patients in groups 2 and 3
received standard therapy, presented in the BMPs, valid
at the time of the study. Intramuscular and inhalation
uses of the study drug was carried out in a hospital
setting. The design of the study is shown in Fig. 2. The
total duration of a patient’s participation in the study
was no more than 30 days.

Selection of subjects for analysis

Primary and secondary efficacy outcomes were
analyzed using a dataset of 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 they 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.

Inclusion criteria

Availability of a signed and dated
Consent Form (ICF) by the patient, male and female,
aged 18 to 80 years inclusive at the time of signing
the ICF; a confirmed case of COVID-19 at the time of
screening based on the results of the analysis for the
determination of SARS-CoV-2 RNA by the nucleic acid
amplification method (NAAM); hospitalization due to
the COVID-19 disease; a moderate course of SARS-CoV-2
infection (presence of at least 2 of the following criteria:
body temperature >38°C; respiratory rate (RR) >22/min;

Informed

4 Interim guidelines “Prevention, diagnosis and treatment of novel
coronavirus infection (COVID-19)”. Version 16 (2022 Aug 18).
Available from: https://static-0.minzdrav.gov.ru/system/attachments/
attaches/000/060/193/original/%D0%92%D0%9C%D0%A0_
COVID-19_V16.pdf
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dyspnea on exertion; changes on computed tomography
(CT), typical for viral damage; Sp0O,<95%; Serum
C-reactive protein (CRP)>10 mg/l.); the volume of the
lungs damage is minimal or medium (CT 1-2); a patient’s
consent to use reliable methods of contraception
throughout the study and for 3 weeks after the end
of the study. The reliable means of contraception are
sexual abstinence, the use of a condom in combination
with spermicide. The study could also include women
who are unable to bear children (history: hysterectomy,
tubal ligation, infertility, menopause for more than
2 years), as well as men with infertility or a history of
vasectomy.

Noninclusion criteria

Noninclusion criteria are as follows: hypersensitivity
to the components of the study drug; obstacles or
inability to perform intramuscular injections and/or
inhalations; the inability to perform a CT procedure
(for example, a plaster cast or metal structures in the
study area); arterial hypotension (a decrease in blood
pressure (BP) below 100/60 mm Hg) at the time of
screening and/or a history of hypotensive crises; the
need to use drugs from the list of prohibited therapies;
the presence of criteria for severe and extremely severe
course of the disease at the time of screening; the
presence of a probable or confirmed case of COVID-19
moderate course within 6 months prior to screening; the
presence of a probable or confirmed case of severe and
extremely severe COVID-19 in history; vaccination less
than 4 weeks prior to screening; the need for treatment
in the intensive care unit at the time of screening. There
are some more noninclusion criteria: an abnormal liver
function (AST and / or ALT >3 ULN and/or total bilirubin
>1.5 ULN) at the time of screening; an impaired renal
function (GFR<60 ml/min) at the time of screening;
positive for HIV, syphilis, hepatitis B and/or C at the time
of screening; a chronic heart failure of FC I[lI-IV according
to the functional classification of the New York Heart
Association (NYHA); a history of malignant neoplasms,
except in patients who have not been observed for the
disease within the last 5 years, patients with completely
healed basal cell skin cancer or completely healed
carcinoma in situ; a history of alcohol, pharmacological
and/ordrug dependence and/or at the time of screening;
a history of epilepsy; schizophrenia, schizoaffective
disorder, bipolar disorder, or other psychiatric disorder
in history or suspected of having them at the time of
screening; severe, decompensated or unstable somatic
diseases (any diseases or conditions that threaten
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the patient’s life or worsen the patient’s prognosis,
and also make it impossible for him to participate in
a clinical trial); any history data that, in the opinion of
the investigator, may complicate the interpretation of
the results of the study or create additional risks for
the patient as a result of his participation in the study;
unwillingness or inability of the patient to comply
with the procedures of the Protocol (in the opinion
of the investigator); pregnant or lactating women, or
women planning a pregnancy; participation in another
clinical trial within 3 months prior to the enroliment
in the study; other conditions that, in the opinion of
the investigator, prevent the inclusion of a patient in
the study.

Exclusion criteria

A decision to exclude a subject from the study was
made by the investigator.

A patient was withdrawn from the study immediately
if any of the following situations had occurred:

1. Negative SARS-CoV-2 RNA NAAT selected at
screening (for patients with a probable case of
COVID-19 at the time of screening).

2. The appearance of any diseases or conditions
that worsen the patient’s prognosis, and
also make it impossible for the patient to
continue participating in the clinical trial during
the study.

If it was necessary to transfer the patient to high-
flow oxygen (HFQO), non-invasive lung ventilation
(NILV), the therapy provided for by the Protocol
continued, the patient was not excluded from the
study. The inhalation use of the hexapeptide succinate
preparation was carried out through the apparatus
circuit while maintaining the specified oxygenation
parameters.

Ifit was necessary to transfer a patient to the artificial
lung ventilation (ALV), extracorporeal membrane
oxygenation (ECMO), the patient was excluded from the
study and prescribed therapy in accordance with the
clinical practice of the research center.

3. Taking drugs of prohibited therapy or the need to

prescribe them.

4. Pregnancy of a patient.

5. Erroneous inclusion of a patient who does not
meet the inclusion criteria and/or meets the non-
inclusion criteria.

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

7. Patient refusal to participate in the study.

8. Other administrative reasons.

Tom 10, Beinyck 6, 2022

Criteria for efficacy evaluation

Primary criteria for efficacy:

e Frequency of achieving category 0-1 on the
categorical ordinal scale of clinical improvement
at Visit 4 (Table 1).

Secondary criteria for efficacy:

e Frequency of patients with clinical status fewer
than 4 points on the categorical ordinal scale of
clinical improvement at Visits 3 and 4;

e Frequency of improvement in clinical status on
the categorical ordinal clinical improvement
scale of 2 or more categories at Visits 3
and 4;

e Time (in days) to improve clinical status on a
categorical ordinal scale of clinical improvement
by 21 point;

e The rate of patients meeting discharge criteria
for a continued outpatient treatment according
to IGs at Visits 2 and 3.

Discharge criteria (meeting all the criteria, however,
a patient could continue to stay in hospital after reaching
the discharge criteria if the investigator considered it
necessary or it was required for social reasons):

— persistent improvement of the clinical picture;

- level of blood oxygen saturation in air 295%;

- body temperature <37.5°C;

- CRP level <10 mg/I;

— level of blood lymphocytes >1.2x109/I.

e Rate of patients with RR <22/min at Visits 2 and
3. The evaluation was performed only for patients
who had a RR >22/min at Visit 1;

e Incidence of patients with
<10 mg/| at Visits 2 and 3;

e Evaluation was performed only for patients who
had a CRP level >10 mg/I at Visit 0;

¢ Incidence of patients with blood lymphocytes
>1.2x109/| at Visits 2 and 3. The evaluation
was limited to the patients who had a blood
lymphocyte count <1.2x109/I at Visit 0;

e Assessment of the lung damage degree according
to CT data for Visit 4;

* Incidence of patients with Sp0,295% for 2
consecutive days at Visits 2, 3 and 4. The
evaluation was performed only for patients who
had an SpO, <95% at Visit 1;

e The frequency of transfers of patients to the
intensive care unit;

e The frequency of cases of the use of HFO, NIVL,
ALV, ECMO;

¢ Incidence of acute respiratory distress syndrome
(ARDS);

¢ Incidence of patient deaths.

CRP levels
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Additional research parameters

e Frequency of patients reaching reference levels
at Visits 2, 3 for each of the following: IL 6, D
dimer, ferritin, fibrinogen, CRP, lymphocytes,
leukocytes, platelets, triglycerides, LDH;

e Change (%) to Visits 2, 3 for each of the
following: IL-6, D-dimer, ferritin, fibrinogen, CRP,
lymphocytes, leukocytes, platelets, triglycerides,
LDH.

Criteria for safety assessment

e Total number of AEs stratified by severity and
frequency;

e Frequency of adverse reactions;

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

e Proportion of patients with at least one AE;

e Proportion of patients who interrupted treatment
due to AE/SAEs.

Statistical analysis

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

Continuous (quantitative) data are presented
using the number of observations, arithmetic mean,
95% confidence interval (Cl) for the mean, standard
deviation, median, interquartile range (25" and 75%
centiles), minimum and maximum.

Qualitative data (ordinal, nominal) are presented
using absolute frequencies (a number of observations),
relative frequencies (percentage) and 95% Cl.

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

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

For the analysis of the primary criterion for
efficacy, it is assumed to use an intergroup comparison
of shares using a one-sided version of Fisher’s exact test
or x2 (the chi-square) test, if all the expected values
in the cells of the contingency table for this analysis

580

are 5 or more. The proportion of patients achieving
grade 0-1 on a categorical ordinal scale of the clinical
improvement at Visit 4 is presented with a two-sided
95% confidence interval (Cl) by treatment groups.
The difference in proportions between the treatment
groups and the 95% two-sided Cl for the difference in
proportions calculated by the Newcomb-Wilson method,
are shown. Secondary criteria for efficacy and additional
study parameters are presented descriptively for each
group.

Safety population: the patients who
at least one dose of the study drug and for whom
there

received

is an assessment of the condition and/or
AE for at least one time point after application. If
the study drug was not taken by the volunteer/
patient, their data were not included in the statistical
analysis, but were presented in the final report of the
study.

RESULTS AND DISCUSSION

Baseline Patient Characteristics
313 patients
randomization

underwent the
procedure,
the study, one patient was excluded from the study

screening and
312 were included in
before taking the drug due to meeting the exclusion
criterion “Patient refusal to participate in the study”:
104 patients received standard therapy in accordance
with current 1Gs, 104 patients — hexapeptide succinate
intramuscularly (IM) and 104 patients — hexapeptide
succinate by inhalation. The groups were comparable
in terms of demographic, anthropometric, and clinical
characteristics (Table 2).

The average age of all the patients included in
the study was 58.21 years (from 18 to 80 years), the
number of women was slightly more — 53.21% (n=166)
than men — 46.79% (n=146). The average body mass
index (BMI) was 27.55 kg/m? (from 15.30 to 51.42 kg/
m?), which corresponds to the overweight according
to the WHO classification. In 242 patients (77.56%),
comorbidities were identified. The most common
comorbidities were hypertension 28% (n=173) and
obesity 14% (n=88). Other comorbidities/conditions
that occurred with a frequency of 2 to 5% were
atrial fibrillation (3.2%), chronic heart failure (2.4%),
myocardial ischemia (2.6%), angina pectoris (2.6%),
osteochondrosis (2.1%), type 2 diabetes mellitus
(4.8%), menopause (2.4%). In 163 (52.24%) patients,
ECG abnormalities were detected. The groups were
comparable in terms of sex, age and comorbid status of
patients.
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N=313
Patients scanned

N=313
Patients randomized

N=312
Patients who received Withdrawal before drug use
treatment
N=104 N=104 N=104
Group 1: Patients treated with standard therapy Group 2: patients treated with hexapeptide succinate | | Group 3: patients who received hexapeptide succinate
according to IGs intramuscularly 1 mg once a day for 10 days inhalation 10 mg once a day for 10 days

N=104 N=101 N=3 N=102 N=2

Completed Completed Out Completed Out

Figure 1 — Groups’ allocation

Note: IGs — Interim guidelines “Prevention, diagnosis and treatment of novel coronavirus infection (COVID-19)”. Version 16 dated 2022 Aug 18
(here and Fig. 2).

Group 1
Standard therapy

In accordance with IGs valid at the

time of the study
Group 2
Screening . Ambervin® Pulmo
Visit 0 Ra“\‘ji'i‘t“zim" intramuscularly Visit 2 Visit 3%* Visit 4%%* Visit 5**+* Visit 6% %+
,\tlﬁzr:o;fir Day 1 ST Ty e Day 5-6 Day 11-12 Day 15-16 Day 21+1 Day 28+1

standard therapy presented in IGs,
valid at the time of the study

Group 3
Ambervin® Pulmo
inhalations

As part of complex therapy with
standard therapy presented in IGs,
valid at the time of the study

Figure 2 — Study design

Note: *Visit 1 could coincide with Visit 0. If Visit 1 and Visit O were the same, then a physical examination, vital signs assessment, registration of
concomitant therapy, pulse oximetry with SpO, measurement were not repeated, evaluation of inclusion and non-inclusion criteria was performed
immediately before randomization, and exclusion criteria were assessed after drug use. **For patients in group 1: if a patient was discharged from
hospital earlier, at the time of discharge the patient was undergoing procedures of Visit 3, CT of the lungs and the assessment of changes in the
lungs using an “empirical” visual scale (according to CT of the lungs). If discharge from hospital was carried out earlier than day 7, then CT of the
lungs and the assessment of changes in the lungs using an “empirical” visual scale (according to CT of the lungs) was carried out at the discretion
of the researcher. *** If discharge from hospital was carried out on the 13" or 14" day from the therapy start, at the time of discharge, a carried
out visit corresponded to the volume of procedures provided for an in-person Visit. All patients who were discharged earlier than day 15 received
a Visit on days 15-16 corresponding to the scope of procedures provided for a Visit conducted by a phone call. ****If a discharge the hospital was
carried out earlier, then, instead of a face-to-face Visit, it was made via a phone call.
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Table 1 - Categorical ordinal scale for clinical improvement in COVID-19
Patient Status Description Category
Outpatient No clinical and virological signs of infection 0
No activity restrictions 1
Activity restrictions 2
Hospitalized: Hospitalized, no oxygen therapy 3
— mild disease Oxygenation with a mask or nasal cannula 4
— severe disease course Non-invasive ventilation or high-flow oxygenation 5
Intubation or artificial lung ventilation 6
Ventilation + additional organ support — vasopressors, renal 7

replacement therapy, extracorporeal membrane oxygenation (ECMO)

Dead

Death

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

. Standard therapy, Hexapeptide succinate IM, Hexapeptide succinate
Cirreekaiils n=104 n=104) inhalation, n=104
Age, years (M £SD) 57.64+16.44 57.54+16.02 59.46+16.46
Male, n (%) 50 (48.08) 53 (50.96) 43 (41.35)

BMI, kg/m?*(M £SD) 27.87+5.72 26.91+5.90 27.86+5.30
Following comorbidities/conditions *

Hypertension, n (% of all FCs) 60 (29.56) 49 (25.13) 64 (29.22)
Obesity, n (% of all FCs) 34 (16.75) 21 (10.77) 33 (15.07)

Note: *in addition to those indicated in the table, the following comorbidities/conditions (FCs) were identified with a frequency of 5% or less:
atrial fibrillation, chronic heart failure, myocardial ischemia, angina pectoris, osteochondrosis, type 2 diabetes mellitus, menopause.

Table 3 — Summarized data on comparative evaluation for hexapeptide succinate efficacy

Check point

Groups

Standard therapy

Hexapeptide
succinate (IM)

Hexapeptide succinate
(inhalation)

Primary criterion

Achievement of category 0—1

Visit 4 (Day 15)

66.35% (69/104)

85.15% (86/101)

83.33% (85/102)

Secondary criteria for efficacy

Clinical status fewer than 4 points

Visit 3 (Day 11)

69.23% (72/104)

87.13% (88/101)

83.33% (85/102)

Visit 4 (Day 15)

94.23% (98/104)

99.01% (100/101)

99.02% (101/102)

Improvement in clinical status by 2 or more categories

Visit 3 (Day 11)

52.88% (55/104)

58.42% (59/101)

59.80% (61/102)

Visit 4 (Day 15)

90.38% (94/104)

98.02% (99/101)

96.08% (98/102)

Time till improvement in clinical status by >1 point

Median time, days

7

6

6

Eligibility for discharge to continue treatment on outpatient basis in accordance with the IGs

Visit 2 (Day 5)

13.46% (14/104)

16.83% (17/101)

17.65% (18/102)

Visit 3 (Day 11)

52.88% (55/104)

67.33% (68/101)

67.65% (69/102)

RR<22/min
Visit 2 (Day 5) 60.98% (25/41) 71.43% (25/35) 85.71% (36/42)
Visit 3 (Day 11) 92.68% (38/41) 100.00% (35/35) 100.00% (42/42)
CRP<10 mg/I
Visit 2 (Day 5) 52.78% (38/72) 59.46% (44/74) 55.88% (38/68)

Visit 3 (Day 11)

79.17% (57/72)

83.78% (62/74)

92.65% (63/68)

Blood lymphocytes >1.2x109/I at Visits 2 and 3

Visit 2 (Day 5)

55.26% (21/38)

67.86% (19/28)

69.23% (27/39)

Visit 3 (Day 11) 71.05% (27/38) 75.00% (21/28) 76.92% (30/39)
Lung damage degree according to CT
Visit 4 CT-0 30,77% (28/91) 33,33% (33/99) 33,33% (34/102)
(Day 15) CT-2 9,89% (9/91) 6,06% (6/99) 5,88% (6/102)
Sp0.295% for 2 consecutive days

Visit 2 (Day 5) 64,29% (36/56) 72,41% (42/58) 74,14% (43/58)
Visit 3 (Day 11) 87,50% (49/56) 96,55% (56/58) 96,55% (56/58)
Visit 4 (Day 15) 91,07% (51/56) 100,00% (58/58) 98,28% (57/58)

Note: RR — respiratory rate; CRP — C-reactive protein; CT — computer tomography.
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Table 4 — Description of total number of AEs registered in patients in study groups AE
(RT according to MeDRA)*

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

AE (RT accordin
( & Hexapeptide succinate (IM)

Hexapeptide succinate (IM) Standard therapy Total,

to MeDRA)* X -

group, n=104 inhalation group, n=104 group, n=104 n=312
Arrhythmia 0 (0%) 0 (0%) 1(8.33%) 1(3.33%)
Hyperglycemia 0 (0%) 0 (0%) 1(8.33%) 1(3.33%)
Headache 0 (0%) 1(12.5%) 0 (0%) 1(3.33%)
Diarrhea 0 (0%) 0 (0%) 1(8.33%) 1(3.33%)
Respiratory failure 1(10%) 2 (25%) 0 (0%) 3 (30%)
Urinary tract infection 1(10%) 0 (0%) 0 (0%) 1(3.33%)
Concrement in urinary tract 0 (0%) 1(12.5%) 0 (0%) 1(3.33%)
Increase in ALT level 3 (30%) 1(12.5%) 2 (16.67%) 6 (20%)
Increase in AST level 1(10%) 2 (25.%) 2 (16.67%) 5(16.67%)
Increase in blood glucose 2 (20%) 1(12.5%) 1(8.33%) 4 (13.33%)
:z\ir;lease in blood creatinine 1(10%) 0 (0%) 0 (0%) 1(3.33%)
Nausea 0 (0%) 0 (0%) 1(8.33%) 1(3.33%)
E;?L?ar:*ﬁt:g:qgg;f;‘;aﬁqme 0 (0%) 0 (0%) 1(8.33%) 1(3.33%)
Prolongation of prothrombin
e 0 (0%) 0 (0%) 2 (16.67%) 2 (6.67%)
Heart failure 1(10%) 0 (0%) 0 (0%) 1(3.33%)
Total: 10 (100%) 8 (100%) 12 (100%) 30 (10%)

Note: *PT (preferterm) — the level of the international dictionary of medical and therapeutic terms MeDRA; ALT — alanine aminotransferase;

AST — aspartate aminotransferase.

Results of efficacy evaluation
Summarized comparative analysis data on efficacy
criteria are presented in Table 3.

Primary criterion for efficacy

In the succinate hexapeptide intramuscular group,
the proportion of patients who achieved category
0-1 on the categorical ordinal scale of the clinical
improvement at Visit 4 was 85.15% (86/101), in the
succinate hexapeptide inhalation group it was 83.33%
(85/102), in the standard therapy group — 66.35%
(69/104). The 95% CI for the proportion of patients
achieving category 0—1 on the categorical ordinal scale
of the clinical improvement at Visit 4 was 95% Cl [0.7637;
0.9118] for hexapeptide succinate intramuscularly, and
95% for hexapeptide succinate inhalation CI [0.7437;
0.8972], in the standard therapy group —95% Cl [0.5634;
0.7514]. The difference in proportions between the
succinate hexapeptide intramuscular group and the
standard therapy group was 0.188 (18.80%), a 95% Cl for
the difference in proportions between the groups was
-95% Cl [0.0638; 0.3049]. The difference in proportions
between the succinate hexapeptide inhalation group
and the standard therapy group was 0.1699 (16.99%),
a 95% ClI for the difference in proportions between the
groups was -95% Cl [0.0443; 0.2886].
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As a result of the analysis, statistically significant
differences were found in the frequency of achieving
category 0-1 on the categorical ordinal scale of the
clinical improvement by Visit 4 both between the
group of the drug hexapeptide succinate, intramuscular
administration, and the standard therapy group
(p=0.0017), and between the hexapeptide succinate
group, the inhalation administration, and the standard
therapy group (p=0.0050).

Thus, it was shown that, in contrast to standard
hexapeptide therapy, succinate, both intramuscular and
inhaled, provided an acceleration of recovery up to the
complete absence of signs of the disease in more than
80% of hospitalized COVID-19 patients.

Moreover, since there were patients with
concomitant diseases among the study participants, it
can be concluded that hexapeptide succinate therapy
is highly effective both in patients without concomitant
diseases and in patients with comorbid pathology who
have risk factors for the progression of COVID-19 to a
severe course, regarding the acceleration of recovery
and discharge from hospital, as well as reducing the
risk of a aggravated course of COVID-19 and transfer
to the ICU, which confirms the clinical efficacy and
pharmacoeconomic feasibility of using the studied
treatment regimens.
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The course of therapy with the drug hexapeptide
succinate helped to accelerate the recovery and
discharge from hospital, prevent the progression of
COVID-19 to a severer course, which indicates a high
efficacy and substantiates the introduction of studied

therapy regimens into the clinical practice.

Secondary criteria for efficacy

At Visit 3, as a result of a comparative analysis of
the patients’ frequency with a clinical status of fewer
than 4 points on a categorical ordinal scale of clinical
improvement, statistically significant differences were
revealed between the succinate hexapeptide group (IM)
and the standard therapy group (p=0.0020), and also
between the succinate hexapeptide group (inhalation)
and the standard therapy group (p=0.0175). The data
obtained indicate a more effective, compared with
standard therapy, effect of succinate hexapeptide
on the dynamics of symptoms in COVID-19 patients,
leading to a pronounced improvement in the clinical
condition of patients. The treatment with succinate
hexapeptide, both intramuscularly and by inhalation,
by the end of therapy, 10 days after its start, ensured
the absence of restrictions on daily activities in more
than 80% of patients with a coronavirus infection. These
data confirm the efficacy of therapy in relation to the
course of the disease, improving the quality of life of
patients.

As aresult of a comparative frequency analysis of the
improvement in a clinical status on a categorical ordinal
scale of a clinical improvement by 2 or more categories,
statistically significant differences were found between
the hexapeptide succinate (IM) group and the standard
therapy group at Visit 4 (p=0.0334 ). Thus, it has been
shown that, compared with standard therapy, the use
of hexapeptide succinate leads to a more pronounced,
rapid and significant improvement in the condition of
COVID-19 patients.

As aresult of a comparative frequency analysis of the
of patients meeting the criteria for discharge to continue
treatment on an outpatient basis in accordance with the
BMRs, there were statistically significant differences
between the succinate hexapeptide (inhalation) group
and the standard therapy group at Visit 3 (p=0.0305),
and between the hexapeptide succinate (IM) group and
the standard therapy group (p=0.0348). Thus, it was
shown that, in contrast to the standard therapy in the
main group, by the end of therapy with hexapeptide
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succinate, both intramuscularly and inhaled, more
than 60% of patients met the discharge criteria and
could continue treatment on an outpatient basis, which
reduces the burden on the healthcare system and
indicates the appropriateness of the study therapy.

As a result of a comparative frequency analysis of
patients with a RR<22/min by the end of the therapy,
statistically significant differences (p=0.01) were revealed
between the group of the patients who had received
hexapeptide succinate (the inhalation administration)
and standard therapy: 85.7% (36/42) and 60.9%
(25/41), respectively. That indicates an improvement
in the condition of patients, the disappearance of
shortness of breath and a respiratory failure, which
helps to reduce the risk of developing COVID-19
complications.

As a result of a comparative frequency analysis
of patients with a level of CRP<10 mg/I at Visits 2 and
3, there were no statistically significant differences
between the study groups. It should be notified that,
in contrast to the patients receiving standard therapy,
more than 50% of the patients treated with hexapeptide
succinate showed a decrease in CRP<10 mg/l by the
5t day of therapy. It should be emphasized that by the
end of therapy, more than 90% of patients who had
received the drug in the inhalation form, achieved a
decrease in CRP to normal values. That indicates the
anti-inflammatory effect of the drug, reducing the
consequences of a systemic hyperimmune reaction,
reducing the severity of the acute tissue damage, and
reducing the risks of developing COVID-19 complications
and improved the disease prognosis.

Accordingtothe CT datainthe succinate hexapeptide
(IM) group at Visit 4, the mean value (MeanzSD) of
the lung injury degree was 0.73+0.57; in the group of
hexapeptide succinate (inhalation) — 0.73+0.57; in the
standard therapy group —0.79+0.61.

According to the CT data, the assessment of the lung
damage degree showed that therapy with hexapeptide
succinate leads to a significant improvement in the
condition of the lungs up to a complete disappearance
of the disease symptoms. It should be notified that,
according to the results of the intragroup analysis of the
lung damage degree, in contrast to the standard therapy,
in both succinate hexapeptide groups, a statistically
significant difference was found out between the
moment of screening patients and days 15-16 of therapy
(p<0.0001). That indicates the presence of positive
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dynamics in the course of the disease — a decrease in
the lung damage degree in the study drug group, both
with the intramuscular and inhalation administrations.
Therefore, the study drug use contributes to the
restoration of damaged lung tissues, including alveolar
epithelial cells.

As a result of a comparative frequency analysis of
the patients with Sp0,>95% for 2 consecutive days
before Visit 4, statistically significant differences were
found between the hexapeptide succinate (IM) group
and the standard therapy group (p=0.0260). It should
be notified that by the end of therapy, in the study
drug group, more than 90% achieved normalization of
the oxygenation index, which indicates a decrease in
the risk of developing COVID-19 complications and an
improvement in prognosis. Thus, the use of hexapeptide
succinate reduces the severity of diffuse alveolar damage
to the lung tissue, which helps prevent the development
of pulmonary fibrosis and normalizes a ventilation lungs
function.

Additional research parameters

As a result of comparing the biochemical blood test
parameters, statistically significant differences were
revealed between groups 1 and 3 at Visit 2 in terms of
“LDH” (p=0.016).

In the group of the studied drug, a decrease in LDH
was observed in the hexapeptide succinate inhalation
administration at Visit 2, and the values of this enzyme
were lower compared to the standard therapy group.
That may indicate a more damage reduction and
recovery, restoration of damaged tissues, including
alveolar epithelial cells, improving energy metabolism in
the cells and the function of cell membranes. In addition,
in the groups treated with the test compound, there was
a decrease in such indicators as ESR, CRP, IL-6, D-dimer,
lactate, triglycerides. These factors also confirm its anti-
inflammatory effect.

Safety assessment

The frequency of patients with reported cases of
AE/SAE was 7.69% (24/312). A total of 24 patients had
30 AEs (Table 4).

A comparative analysis in terms of their presence,
severity, causal relationship with therapy and the
outcome, no statistically significant differences were
found out between the treatment groups. In the study
drug groups, the majority of AEs were transient, and
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there were no cases of discontinuation of therapy or
dose changes due to the development of AEs in the
study drug groups. The study physicians assessed
that the study drug had been well tolerated by the
patients.

As a result of a comparative frequency analysis of
the patients’ transfer cases to the intensive care unit,
the use of HPE, NIVL, ALV, ECMO, the development of
ARDS, no statistically significant differences were found
out between the study groups.

There were no serious adverse events associated
with the study drug. Thus, the assessment of the ongoing
therapy safety indicates a positive benefit/risk profile in
relation to the drug Ambervin® Pulmo.

CONCLUSION

Thus, the results of the clinical study “Open
randomized multicenter comparative study to assess the
efficacy, safety and tolerability of the use of Ambervin®
Pulmo, a lyophilisate for the preparation of a solution
for intramuscular injection and a solution for inhalation
in patients hospitalized with COVID-19” showed that
therapy study drug, both intramuscular and inhaled,
provided an acceleration of recovery up to the complete
absence of signs of the disease in more than 80% of
hospitalized COVID-19 patients. By the end of the therapy
course with hexapeptide succinate, more than 60% of
the patients met the criteria for discharge from hospital
and could continue treatment on an outpatient basis,
which reduces the burden on the healthcare system
and confirms the feasibility of using the study therapy.
It is important to notify that 70% of patients in the
inhalation group and 80% in the intramuscular group of
the study drug had comorbidities (mainly hypertension
and obesity), which are risk factors for the progression
of COVID-19 to a severe course. The use of the drug
contributed to the restoration of damaged lung tissues,
including alveolar epithelial cells, the normalization of
oxygenation, the disappearance of shortness of breath
and a decrease in the duration of symptoms of the
disease compared with standard therapy. As a result
of a comparative analysis of adverse events in terms
of their presence, severity, causal relationship with
therapy and the outcome, there were no statistically
significant  differences between the treatment
groups. According to the investigators, the study drug
is characterized by a high safety profile and good
tolerability.
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