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Pe3rome

Anunemuss COVID-19, HauaBmasicst B jekabpe 2019 roga B Kurae, 3a HECKOJIbKO MECSIIIEB pacipocTpa-
HHJIaCh Ha BCE CTPAHbI MUPA, TPUHSIB XapaKTep MaHIEMUH, YUCJI0 3a00JIEBIIINX UCYUCSETCS MUJTUOHAMH.
MexaHU3MbI IaTOTeHe3a HOBOM KOPOHABUPYCHOM NH(EKIINY, BHI3BAHHON HEU3BECTHBIM paHee BUPYCOM
SARS-CoV2, ocratorcs HeloCTaTOYHO n3y4eHHbIMU. 1 gedyeHus COVID-19 npuMeHsSIOT Ipenaparsl pas-
HBIX TPy, II0 Mepe MOsIBJIEHUS OIIbITa PEKOMEH ALY PeTy/IsIpHO IIepecMaTpUuBaloTCsl. B yC/IOBUSX TEKY-
11eli MaHAeMIU BayKHO IPeJOCTaBUTh CIIealnCcTaM akTyaIbHyI0 HH(popMaIuio 00 apHeKTUBHOCTU U Oe3-
OIMaCHOCTH Jie4eOHBIX IIpernapaToB, NPHUMEHsSIEMbIX JJs JedeHus manumeHToB ¢ COVID-19, u o
MEePCIEKTUBHBIX UCCAEJOBAHUSX B 3TON 00JIaCTH.

Iesib 0030pa — KPUTHYECKUI aHATU3 ONYOJIMKOBAHHBIX pe3ysIbraToB jedeHusi COVID-19 ¢ ucmnoJsb3o-
BaHUEM pPa3/IMYHBIX FPYIII IPeNaparoB /1Jis1 BbIOopa HanboJiee IePCIeKTUBHBIX JIEKAPCTBEHHBIX CPEJICTB.

ITouck UCTOYHUKOB IIpOBeJIH 110 6a3dam naHHbIX PubMed, Scopus, Cyberleninka, Clinical Trials, Cochrane
Library u ip., paccMarpuBaiv IpeuMyIeCTBEHHO PaHJ0OMU3UPOBaHHble KIIMHUYeCKUe uccaenoBanus 2020
rofia, a Takske padoThI 10 U3yUEeHHIO IIpernapaToB-IpeTeH1eHToB. MaTepuaJl CTaTbU CTPYKTYPUPOBAH I10 Me-
XaHU3MY JeHCTBUS NIPenaparoB, COAEPIKUT pa3iesbl IPOTUBOBHUPYCHOH, UMMYHOMOIY/IUPYIOIIel, aHTH-
6akTepuaIbHOU TEpANUH. B TOMCKe HOBOU NMEPCIIEKTUBHOU MullieHU B JiedueHruu COVID-19 KOHIIEHTPUPO-
BaJId BHUMaHMe Ha MaTPUKCHBIX MeTaJsjionpoTernHadax (MMP), n30bITOK KOTOPBIX BeJleT K pa3pylleHnIo
BHEKJIETOYHOT'O MaTpUKca, 0a3aJbHbIX MeMOpaH 9IUTEeJNs U 9H0TeJIHsI, CIOCOOCTBYET BTOPUYHOMY I10-
BPEKIEHUIO JIETOYHON TKaHU. B paboTe TeopeTnyeckr 000CHOBAJIM TPUMEHEHE MHTHOUTOpoB MMP Ha
MIpUMepe JIOKCUIIUKJIUHA, TTPEJJTOKUIIN IIPOTOKOJI UCCJIETOBAHUS JIJIsT OLIeHKHU 3(h(DEKTUBHOCTH HOBOTO IO/ -
xona k gedyenuio COVID-19.

3akjroueHue. JIekapCTBEHHBIX CPEJCTB C JokadaHHOU 3P eKkTuBHOCTHIO B oTHOIIIeHnr COVID 19 B Ha-
crosiiiee BpeMs HeT. [Ipenaparbl ¢ pa3HbIMUA MEXaHU3MaMU JEUCTBUS MPUMEHSIOTCS HeE T10 TOKa3aHUsM,
4acTo B KOMOMHAIUAX, B 9TUX YCJIOBUSIX TPYIHO U30eKaTh CyMMUPOBaHUs T0OO0YHBIX 9 (HeEKTOB ¢ HebJ1a-
TOTIPUSITHBIMU TIOCJIE/ICTBUSIMU JIJIsI TTallueHTa. [[puMeHeHue TIpernaparoB ¢ HeJJOKa3aHHOU 3 eKTuB-
HOCTBIO OIIPaBJaHO JIMIIb B paMKaX KIMHUYECKUX UCCJIeJOBAaHNM C TOC/IEAYIONINM aHAIN30M U MyOJIuKa-
el pe3yabTaToB, YTOObI B C/Iy4yae ycIexa C yBepeHHOCThIO peKOMEHJ0BATh UX OOJIBITMHCTBY IAllHEHTOB C
COVID-19. KioueBble cioBa: COVID-19; mpoTuBOMasIsipuiiHble CpeICTBa; THI'MOUTOPBI BUPYCHBIX IIPOTEas;
NIPOTHBONIApa3uTapHbIe IIpenapaThbl; THIUOUTOPHI UHTEPJIeNKUHOB; MHTUOUTOPHI SIHYC-KUHA3; UHTEpde-
POHBI; TIJTa3Ma PEKOHBAJIECIIEHTOB; KOPTUKOCTEPOUIBI; TPOKATBIIMTOHUH; aHTUOMOTUKH; HOBAsI MUIIIEHB;
MaTPUKCHBIE METAJIJIONPOTENHA3BI, JOKCUITUKJIVH.

Kantoueevte cnosa: COVID-19; npomusomanspulinble cpedcmea; UH2UOUMopbl 6UPYCHBIX NPOMeas; npo-
mueonapasumapHbsle NPenapanbvl; UH2UOUMOpbL UHMepPIelikUH08; UHZUOUMOPbL AHYC-KUHA3; UHmepge-
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Summary

The COVID-19 outbreak started in December 2019 in China has spread over all countries of the world within
few month acquiring a pandemic nature, the incident population counting millions. The pathogenic mecha-
nisms of the new coronaviral infection caused by never-before-seen virus SARS-CoV2 are yet to be studied.
Various drugs are used for COVID-19 treatment and guidelines are continuously revised as new experience is
acquired. In the current pandemic situation, it is important to provide specialists with latest information con-
cerning efficacy and safety drugs for COVID-19 patients and promising research in this field.

The purpose of the review is to critically analyze published data on outcomes of COVID-19 treatment with
various drugs including potentially promising drugs.

The search has been carried out through such databases as PubMed, Scopus, Cyberleninka,
https://www.globalclinicaltrialsdata.com, https://clinicaltrials.gov, Cochrane Library; mostly, randomized
clinical trials-2020 and papers dedicated to candidate drugs have been considered. The paper is structured
based on the drug’s action mechanism and contains parts dedicated to antiviral, immunomodulatory, and an-
tibacterial therapies. Looking for a new promising target in COVID-19 treatment, the authors focus their at-
tention on matrix metalloproteinases (MMP), which abundance results in the destruction of extracellular ma-
trix, epithelial and endothelial basal membranes and leads to secondary lung tissue injury. The paper provides
a theoretic justification of MMP inhibitor use by an example of doxycycline and offers an efficacy study protocol
for the new approach to COVID-19 therapy.

Conclusion: as of now, there are no drugs which efficacy for COVID 19 has been proven. Drugs possessing
multiple mechanisms of action are employed beside their specified indications, often in combinations; in this
situation, additive side effects with adverse consequences for the patient can hardly be avoided. Administration
of drugs with unproven efficacy may be justified only in clinical trials followed by subsequent analysis and
publication of findings demonstrating that in case of success, recommendations for a majority of COVID-19

patients could be confidently issued.

Keywords: COVID-19; anti-malaria drugs; viral protease inhibitors; anti-parasitic drugs; interleukin in-
hibitors; Janus kinase inhibitors; interferons; convalescents plasma; corticosteroids; procalcitonin; antibiotics;

new target; matrix metalloproteinases; doxycycline
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BBenenue

Inunemusi COVID-19, HauaBiasicsi B Je-
Kabpe 2019 roga B Kurae, 3a HECKOJIBKO MeCSIIEB
pacrpocTpaHuIach Ha BCe CTpaHbl MUpPa, IPUHSIB
XapakTep nangeMun. MaccoBble IOCTYIJIEHU a-
LMEHTOB C CUMIITOMaMU KaK 0OBIYHOU IPOCTYIbI,
TaK U TSIXKeJIbIX BUPYCHBIX THEBMOHUTOB IPUBEJIN
K CYIIIeCTBEHHOMY ITOBBIIIEHUIO HATPY3KU HA Me-
JTUIIMHCKYE OPTaHU3aliy U MepCcoHal, morpebo-
BaJIM CPOYHOTrO IepenpoduaInpoBaHusi KOeK U
MOJIyuYeHUsI HOBBIX KOMIIEHTEHIIUH ThICSYaMU
Bpaueli pa3/IMYHbIX CHEIUaIbHOCTeN. PelinTh aTn
3a/1a4¥ B KpaT4yaiIre CpPOKU 04eHb CJI0KHO, TEM
bosee yTO crenUMUUECKUX METOMOB JIEYEHUS
HOBOU KOPOHABUPYCHOU MH(MEKIUU ITOKa HeT. B
TaKUX YCJOBUSIX OCOOEHHO Ba’kHO 00ECHEeYUuTh
BO3MOSKHOCTb MOJTYUYEeHUs CeNHaATNCTaMH, y4a-
CTBYIOIIVMMU B OKa3aHUU MEAVLIUHCKOU ITOMOIIU
narmenTaMm ¢ COVID-19, cTpyKTypUpOBaHHOU UH-
dopmanuu 06 appekTUBHOCTU U OE30IMaCHOCTH
KQ)KJIOT0 M3 IpelJjiaraeMbIX MeTOIOB JIeYeHUs],
YTO U SIBJISIETCS 11eJIbI0 JAHHOTO 0030pa.

MHorure MexaHU3Mbl IaTOTeHe3a HOBOU KO-
poHaBupycHOl uH(perIuy, BbI3BaHHOU SARS-
CoV2, ocTaioTcst HeJOCTAaTOYHO U3YUYEeHHbIMU, HO
KaK U IPU IPYTUX peCIUpPaTOPHBIX BUPYCHBIX UH-
dernusax (Influenza, MESR-CoV, SARS-CoV, RSV,

Introduction

The COVID-19 outbreak that started in De-
cember 2019 in China has spread over all countries
of the world within few month acquiring a pan-
demic nature. Mass admissions of patients with
symptoms varying from a common cold to severe
viral pneumonitis raised drastically the load on
health care institutions and staff and demanded ur-
gent repurposing of beds and new competences to
be acquired by thousands of physicians specializ-
ing in various fields. It is extremely difficult to ad-
dress the issues within a very short time, especially
since there are no specific methods to treat the new
coronaviral infection, yet. In this situation, it is es-
sential to provide specialists involved in medical
aid to COVID-19 patients with structured informa-
tion concerning efficacy and safety of each of sug-
gested methods of treatment, and this is what this
review is aimed at.

Many pathogenic mechanisms of the new
coronaviral infection caused by SARS-CoV2 are yet
to be studied; however, as in case of other respiratory
viral infections (influenza, MESR-CoV, SARS-CoV,
RSV, adenovirus, etc.), the disease clinical patterns
and outcomes are generally determined by three
main factors: virus direct action on the human body,
peculiarities of the immune response including the
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Adenovirus u np.), KJIMHUKA U UCXOX OOJIE3HU B
11eJIOM OTIPEIeJISTIOTCS TPeMsI OCHOBHBIMU (DaKTO-
paMu: HemocpeCTBeHHBIM BO3AeliICTBUEM BHpYCa
Ha OpraHU3M YeJIOBEKa, 0COOEHHOCTAMU UMMYH-
HOTO OTBeTa, BKRJIIOYAsA M €ro IaToJOrun4YecKue
¢dopMBI, a TAK)KE BIAUSHUEM TPUCOETUHSIONTEN CSA
bakTepuanbHOI nHpeKINY [1]. COOTBETCTBEHHO,
OCHOBHBIMU HalpaBjaeHusiMu Jedennss COVID-19
SABJISIETCSI 3TUOTPOITHOE, HAlIpaBJIEHHOE Ha ITOJaB-
JIeHVe aKTUBHOCTH BO30yIUTEJIsI, TaTOTeHETHYe-
CKoe, 0becreyrBaloIiee KOPPEeKINI0 NMMYHHOTO
OTBeTa, U aHTUOAKTepUaIbHOE [2].

B Hacrosiiee BpeMsi OCHOBHOH IepevyeHb
BO3MOYKHOU 9THMOTPOITHOM Tepanuu, B COOTBET-
CTBUM C aKTyaJIbHOU Bepcueil BpeMeHHBIX peKo-
MeHjanui M3 PO, Briioyaer nmpemnaparsl: [uapo-
KCHUXJIOPOXUH, XJIOpOXUH, MedaoxuH,
AsutpomunuH, JlonnHaBup/pUuTOHABUP, PekoM-
buHaHTHBIE UHTEP(PEPOHBI, YMUbeHorup, Toru-
smn3ymab, Capuirymad, bapunutraub [2]. TTo ad-
dextuBHoctn npu  COVID-19 kakapli u3
IpenaparoB UMeeT OTPaHWYeHHYI0 JOKa3are/ib-
Hy10 6a3y. Harpumep, 1aske B OTHOIIEHNH Hanbo-
Jiee 4acTo mpuMeHseMoro B Mupe u B Poccun ['mu-
POKCHUXJIOPOXWHA /IO CHUX ITOP HET YOeauTeTbHbIX
JaHHBIX BBICOKOI'O YPOBHA KavecTBa jJedyeHus [3].
[TpuHsTasg KOHIENIMS Ha3HAYEHUS JIeKapCTB «off-
lable» siBJIsIETCSA BBIHYKJEHHOU MEPOI B YCJIOBUSX
MAacCOBOI'0 PaclpoCTpPaHeHuUsI 9TOM BUPYCHOM UH-
dexmun. Perienre o BEIOOpE TIpenapaTa MpUHU-
MaeTcs II0CJIe KOHCUIMYMa CIIeIUAIACTOB B KaXK-
JIOY OTJeJIbHOU KIIUHUKE, TIPEINOUYTeHNE OTIAETCs
HanboJiee ONTPaBIAHHBIM C KJIMHUYECKOH TOYKU
3peHus mpenaparam. 3a KOPOTKUHM CPOK B TeYeHUE
HECKOJIBKUX MeCAILleB aHOHCUPOBAHO 0K0JI0 1000
HWCCJIeJOBAaHNM B OTHOIIEHNH JIEUEHU U JUArHO-
ctukyu COVID-19 [4], O0JILIIMHCTBO U3 HUX Kaca-
eTcs1 UMeHHO (papMaKoJIOTUYeCKOU Teparinu.

[esb10 CTaThM — KPUTHYECKUH aHAJIA3 OTTy0-
JIMKOBAaHHBIX pe3yssraToB JedeHus COVID-19 cuc-
II0JIb30BAaHUEM PA3JIMYHbBIX IPYIIII IIPENaparoB I
BbIOOpaA HanboJiee MePCIeKTUBHBIX JJeKapCTBEH-
HBIX CPeACTB. MarepuaJi CTpyKTYpHAPOBAH I10 Mexa-
HU3MY [IeVCTBUSA IIpenapaToB OT HanboJjiee 9acTo
00Cy>KIaeMbIX K 00JI€€ PETKIM.

IIporuBoBHpyCcHast Tepanus. [lepBas 601b-
I1asi TpyIna IpeacTaBieHa mpenaparamMmu, obsia-
JAIOIMUMK IIOTeHIIMAJbHON INPOTUBOBUPYCHOU
akTUBHOCTBIO B orHomieHuu SARS-CoV2, B Hee
BRJIIOUYEHBI JIEKAPCTBA C pa3HbIMN MeXaHN3MaMH
e CTBUA.

I'pynma npoTHBOMAaJIAPUITHBIX cpeacTB. Oc-
HOBHBI€ IIpernaparsl 9TOH rpynibl — 3TO XJI0pO-
xuH, I'napokcuxjgopoxun u Medmaoxun. He-
CKOJIBKO HCCJEeNOBAHUIN in Vifro IIOKasaJu
IIPOTUBOBUPYCHYIO AKTHUBHOCTb XJIOPOXMHA U
I'mapokcuxaopoxuHa, Kak mpotuB SARS-CoVl, Tak
u SARS-CoV2 [5-7]. OCHOBHBIM MeXaHU3MOM Jeli-

CTBHUA paCCMAaTrpUBAETCA OLIE€JaYMBaAHUE 9HIOO-

immunopathology development, and the influence
of a secondary bacterial infection [1]. Therefore, the
main directions in COVID-19 therapy are causal to
suppress viral activity, pathogenic to ensure immune
response correction, and antibacterial [2].

At present, according to the updated Tempo-
rary Guidelines of the RF Health Ministry, the basic
list of possible causal treatments includes: Hydrox-
ychlorochinum, Chlorochinum, Mefloquinum,
Azithromycinum, Lopinavir/Ritonavir, Recombi-
nant Interferons, Umifenovirum, Tocilizumab, Sar-
ilumab, Baricitinib [2]. In terms of efficacy for
COVID-19, each of the drugs has a limited body of
evidence. For example, there are still no convincing
high-quality data even for Hydroxychlorochinum
that is most frequently used in the world including
Russia [3]. The adopted concept of prescribing
drugs on the 'off-label’ basis is a forced measure in
a situation of viral infection’s vast spreading. The
drug choice decision is taken after a conference of
specialists in each particular hospital, the preferen-
tial drug being the one that is most justified from
the clinical point of view. For a very short time,
within few months only, about 1000 studies con-
cerning COVID-19 treatment and diagnosis have
been announced [4], a majority of them being ded-
icated to a pharmacological therapy.

The purpose of the review is a critical review
of published data concerning efficacy of a therapy
based on current guidelines and discussion of can-
didate drugs for the coronaviral infection. The
paper is structured based on the drug’s action
mechanism going from most frequently to seldom
discussed.

Antiviral Therapy. The first large group of an-
tivirals includes drugs with a potential antiviral ac-
tivity against SARS-CoV2 possesing different mech-
anisms of action.

The Group of Anti-Malaria Drugs. The main
drugs of this group are Chlorochinum, Hydroxy-
chlorochinum, and Mefloquinum. Several in vitro
studies have shown antiviral activity of
Chlorochinum and Hydroxychlorochinum both
against SARS-CoV1 and SARS-CoV2 [5-7]. The main
mechanism of action is considered to be alkaliza-
tion of the virus-containing endosome to prevent
binding to the lysosome, thus, obstructing virus
entry into cytoplasm and subsequent propagation
[8]. An additional influence on the viral activity is
created thanks to its effect on zinc metabolism [9].
Most publications refer currently to 2 in vivo stud-
ies carried out. The study by Gao J. included 100
COVID-19 patients. The findings indicate a positive
influence of Hydroxychlorochinum on the course
of pneumonia: a better lung CT pattern, a shorter
disease duration [10]. The other paper by Gautret P.
including 36 patients has demonstrated a positive
influence of Hydroxychlorochinum on the viral
load measured by PCR as well as synergy with
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COMBI, COJlepsKalllell BUPYC, U IIpeloTBpallleHue ee
CBSI3BIBAHMS C JTU30COMOM, UEM CO3/IAeTCs TIpe-
MIATCTBUE K BBIXOAY BApPYyCa B UTOIJIA3My U €ro
oCJeayIoueMy pasMHOMXeHUIo [8]. [JomoJiHu-
TeJIbHOE BJIMSIHNE HAa BUPYCHYIO aKTUBHOCTD CO3-
JaeTcsa 3a CYeT BO3MENCTBHUsS Ha MeTaboJIu3M
nuHKa [9]. B HacTosiee BpeMsi B O0JIBIITUHCTBE
MyOIMKAINN CChITAIOTCS HA 2 TPOBEAEHHBIX HC-
cjaemoBaHus in vivo. B uccaenosanue Gao J. ObLIO
BKJIO4eHO 100 manuenToB ¢ COVID-19. Peayub-
TaThbl YKa3bIBAIOT Ha II0JIO’KUTEJIbHOE BJIVMSHUE
I'mapoxcuxI0poxyiHa Ha TeYeHUE [THEBMOHUU: YITyd-
menne KT-KkapTHUHBI JIerknx, COKpallieHre CpoKa 3a-
bosteBanus [10]. B opyroit pabore Gautret P. ¢ yua-
cTueM 36 OAIMEeHTOB IIPOJEeMOHCTPUPOBAHO
MOJIOKUTEJIbHOE BJIUSTHUE [MAPOKCUXTIOPOXUHA
Ha CTelleHb BUPYCHOU Harpy3Ku, U3MepeHHOH Me-
TonoM [I1IP a Takske ero cuHeprusm ¢ ASUTpOMU-
nwHOM [11]. OrpaHnYeHreM JaHHOU PabOTHI CITy-
SKAT MaJIbli pasMep BIOOPKH, COOTBETCTBEHHO,
BBICOKAs BEPOATHOCTh JIOYKHOIIOJIOKUTETbHBIX
peayabraroB. [Ipu pelrieHnn BOIIpoca o Iejecooo-
Pa3HOCTA TIpUMEHeHUs1 [HUAPOKCUXTIOPOXUHA
Ba’KHOE 3HAYEHHE UMEET ero ClIOCOOHOCTD BbI3bI-
BaTh yIposKaloliye )KU3HU HAPYIICHUsS Ccephed-
HOT'O PUTMa, KOTOPbIe MOYKHO U HY?KHO IIPOTHO3H-
poBaThb W mOpeaynpexnarb ¢ nomompio IKT
MoHuTOpuHra. [Ipr MaccoBOM IOCTYIIJICHUN I1a-
LIMEHTOB B CTAllMOHAPbI C OrPAHUYECHHBIMU PeCyp-
CaMU BBITIOJTHUATD 9TU TPEOOBAHUS CJIOKHO, HO 9TOT
¢arTop BaskeH, M OH MOKET OBITH OCHOBHOU IPU-
YUHOU TeX PA3JIUYMU B YACTOTE JIeTaIbHbBIX UCXO-
JI0B, KOTOPbIE UMEIOTCSI B IOCTYITHOU JIMTEpaType.
3 rpynnbl IpOTUBOMAJISIPUMHBIX CPEACTB B IIepe-
4eHb IIpenaparoB B MeTonuYeCcKUX peKOMEH/a-
musax M3 PO naa jgedenusa COVID-19 BRJodeH
Takske MedI0X1H, OTHAKO TIOKA B OITyOJIMKOBaH-
HbBIX HayYHbIX TAHHBIX HaM He y1aJI0Ch HAUTH MOJ-
TBepKIeHus ero apdertuBHocTU. [Topsiaka nBa-
JIIaTA ~ MWCCJAeJOBAaHWUM  aHOHCUPOBAHO  JJis
JaJIbHEHNIIIero n3y4yeHus IpenapaToB 3TOU IPyIIIbI,
BO3MOKHO, Pe3y/IbTaThl aTUX paboT obecrieyar Me-
JUITMHCKOE COODIIECTBO JOKa3aTe IbHOM 0a301i.
HNHruouTopsl BHUPYCHBIX mporea3. Bosb-
IIMHCTBO IIperaparoB, UCCAeNyeMbIX JIs Jiede-
Huss COVID-19, ato cpencTtBa, mpuMeHsieMble
paHee [J1s1 Jie4eHUs1 IPYyTUX BUPYCHBIX NH(EKIUH,
Takux Kak BY mau ['enatut B. MexaHn3M Ux Jeii-
CTBUS 3aKJIOYAETCS B MOJAaBJIEHUN aKTUBHOCTH
BHUPYCHBIX IIpOTEa3, 4YTO 3aMeAJjIsaAeT U/ II0HaB-
JISIeT penInKaIiIio BUpyca B KiaeTkax. KombuHa-
nus JlonuHaBup/Putonasup (Lopinavir/Riton-
avir) BkJodeHa B Poccuiickue pekoMeHaalnu, HO
B HACTOsIIlee BpeMsI TAK)Ke HeT JOKa3aTeJIbCTB ee
apdextuBHOCTH B oTHOIIEeHUN SARS-CoV2. Oc-
HOBHBIM JeUCTBYIOIIINM KOMIIOHEHTOM SIBJISIETCS
JlonmHaBwMp, TOrga Kak PUTOHABHUP CIYKUT OycTe-
pOM AJIA yBeJIMYEeHUs KOHIeHTpauuu Jlonuna-
BUpa. PanHne paboThl ObLIM HANIpaBJIEHBI HA W3-

Azithromycinum [11]. The limitation of this paper
is a small sample size and, consequently, a high
probability of false-positive results. In decision
making on Hydroxychlorochinum usefulness, the
ability of the drug to cause life-threatening arrhyth-
mias, which can and must be foreseen and pre-
vented with the help of ECG-monitoring, is impor-
tant. These requirements might hardly be
considered in cases of mass admissions of patients
to hospitals with limited resources, but this factor
could be more significant being the probable main
cause of differences in lethal outcome incidence
encountered in available literature. Another drug
that belongs to the group of anti-malaria drugs in-
cluded in the Ministry of Health of Russian Federa-
tion Guidelines’ list of drugs for COVID-19 is Meflo-
quinum, though we have failed to find proof of its
efficacy in published scientific data. About twenty
studies have been announced for further investiga-
tion of drugs from this group, so there is a possibil-
ity that their findings will provide the medical com-
munity with a body of evidence.

Viral Protease Inhibitors. Most of the drugs
investigated as COVID-19 therapy candidates are
drugs used earlier for other viral infections such as
HIV or Hepatitis B. Their mechanism is to suppress
viral protease activity to slow down or inhibit virus
replication in cells. The Lopinavir/Ritonavir com-
bination has been included in the Russian Guide-
lines; however, as of today;, its efficacy for SARS-
CoV2 has not been proven, too. The main active
ingredient is Lopinavir while Ritonavir serves as a
booster to increase Lopinavir concentration. Earlier
papers were aimed at investigating the
Lopinavir/Ritonavir effect in respect of other coro-
navirus strains (MERS, SARS-CoV); those papers
discussed its efficacy, but it has always been com-
plimentary to conventional therapy — as a rule, to
Ribavirinum. Hence, its real efficacy in respect of
coronaviruses has remained dubious [12, 13]. At
present, a few studies related to SARS-CoV2 have
been completed. The randomized clinical study by
Cao et al., 2020, included 199 patients with con-
firmed COVID-19 diagnosis. A statistical analysis
did not show differences in the disease dynamics
between the group that received conventional ther-
apy and the group that received complimentary
Lopinavir/Ritonavir. A modified analysis revealed
an insignificant difference in the number of days
before occurrence of clinical improvement signs
[14]. Another study by Cai et al., 2020, included 298
patients, but finally no significant benefits from the
use of Lopinavir/Ritonavir were found [15]. It is dif-
ficult to interpret Lopinavir/Ritonavir efficacy
based on findings of some other study because of
their ambiguous design [16, 17].

There is one more representative drug with a
potential efficacy against COVID-19, the Favipi-

ravir. 80 patients participated in a small study: a
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y4yeHHe aeicTBus JlonuHaBup/PuToHaBupa B OT-
HOILIIEHWX [pyrux UITaMMOB KOpPOHaBUpyca
(MERS, SARS-CoV), B aTux paboTax peysb IT171a O eT0
3 derTUBHOCTH, HO JAHHBIU Tpernapar Bceraa
I00aBJISIJICA K CTaHJAPTHOM Tepanuy, Kak Ipa-
BUJIO, K PubaBepuny. B cBA3U € 9TUM €ro MCTHUH-
Has 9(p(peKTUBHOCTH B OTHOIIIEHUU KOPOHABUPY-
COB OCTaBaJIach JI0 KOHIIA He BBISICHEHHOM [12, 13].
B HacTosI1E€ BpEMST 3aBEPIIEHO HECKOJIBKO paboT
B oTHomeHnn SARS-CoV2. B panmoMusupoBaH-
HOM KJIHUHHYeCKoM HuccyeqoBanuu Cao et al., 2020
IIPUHAIY yyacTue 199 manueHToB C MOATBEPKIE-
ernou COVID-19. CraTucTuyeckuil aHaJina He T10-
KasaJj pasJInYuil B OTHONIEHWH TMHAMHUKU 3a00-
JIeBaHMUs MEKIy IpyHilaMu [PU CTaHZAPTHOM
JIedeHUH ¥ IpH Jo0aBjennu JlonuHaBup/PuroHa-
BUpa. MonudrnpoBaHHbINA aHAINU3 ITI0KA3aJ1 He-
CyIIeCTBEHHYIO Pa3HUIy B KOJIMYECTBE JHEH 110
NIOABJICHUSI IIPU3HAKOB YJIy4YIIEHUs KJIWHUYe-
CKOI'0 cOCTOAHUA [14]. B 1pyroM ucciaegoBaHuu
Cai et al., 2020 npuHsI0 yuyactre 298 nanueHToB,
HO B UTOIE TaKsKe He BBIABJICHO CYIIECTBEHHBIX
NIPEenMYIIEeCTB OT IpuMeHeHus Jlonnuasup/Puro-
HaBupa [15]. UaTepnpernpoBars 3 PEeKTUBHOCTD
JlonunaBup/PruToHaBUpa 110 JaHHBIM HEKOTOPBIX
JPYTUX UCCJIEeJOBAHUI CJIOSKHO U3-3a UX HEOIHO-
3HaYHOTO au3aiiHa [16,17].

Eme ogmH mpeacTaBUTE b MHTUOUTOPOB BU-
PYCHBIX IIpoTea3 C IOTeHIMaJbHON 3(pdeKTUB-
HOCTBIO B oTHOIITeHnHu COVID-19 — ato daBunm-
paBup (Favipiravir). B He60JIbIIIOM MCCIIETOBAHUN
NIPUHAJO ydacTre 80 nanueHToB: rpyiy PaBum-
paBupa (n=35) cpaBHuBaau ¢ JlonuHasup/Puro-
HaBUpPOM (n=45) [18]. PaBunmpasup mNOKaA3AI
boJiee KOPOTKOE BpeMsI «0CBOOOKIEHUSI» OT BU-
pyca (18-21 cyT.) 0 CpaBHEHMIO C TPynmnoi 6e3
®asunupasupa (27 cyt.), p<0,001. ITonosxuresib-
Has NWHAMUKA KapPTUHBI JIETKUX 10 JaHHbIM KT
TaKsKe OTMEYeHa Jallle IIpu JiedeHun PaBunupa-
Bupowm (32/35, 91,4% ) no cpaBHeHHUIO ¢ JlonnHa-
Bup/PuronaBupom (28/45, 62,2%), p<0,004.
OrpaHn4yeHUAMU TaHHOU pabOTHI Ciy’KaT He-
00JBIII0N pa3Mep BBIOOPKH, OTCYTCTBUE PaHIO0-
MU3alluy ¥ KOHTPOJIA.

Hns nayuenusa PempecuBupa (Remdesivir)
npu COVID-19 B HacTosiliee BpeMsi aHOHCUPO-
BaHO ILIECTh UccaeqoBaHUil. PaHee ero mpoTUBO-
BUPYCHas akTUBHOCTB B oTHoIIeHuu SARS-CoV u
MERS-CoV 0bLj1a mOoKa3aHa in vitro, a TAaKKe B 9KC-
IleprMeHTax Ha KUBOTHBIX, HO TOJIOKUTETbHBIN
adpeKT B NOAABJIEHUM peNJUKaALUU BUPYCA
MERS-CoV u iposiBJIeHn# 3a00J1€BaHusI OBIJI J10-
KyMEHTHPOBaH JIYIIb B CJIy4asx paHHero HadyaJa
JIeYeHHUs, He II031Hee 4yeM Yepead 12 4acoB Imocse
3apayKeHHUs, WK IIPU BBEICHUY [Ipernapara 10 3a-
paxkenus [19]. Eciiz skcTpanoanupoBarsb 3TU JaH-
Hble HA BUpyc SARS-CoV2, korna B peajlbHOCTH
WHTEPBAJIbl MEXIY 3apasKeHHueM, MOsIBJIeHUEM
IIEePBbIX CUMIITOMOB 1 HAa4aJI0M JICYEHU s UCUYUC-

Favipiravir (n=35) group was compared versus a
Lopinavir/Ritonavir group (n=45) [18]. Favipiravir
demonstrated shorter period of virus eradication
(18-21 days) compared to the group without Favipi-
ravir (27 days), P<0.001. A positive dynamics of CT
lung pattern was also noted more frequently in case
of Favipiravir therapy (32/35, 91.4%) versus
Lopinavir/Ritonavir (28/45, 62.2 %), P=0.004. The
limitations of that paper include small sample and
absence of randomization and control.

Six studies have been announced to investi-
gate Remdesivir for COVID-19. Earlier, its anti-viral
activity against SARS-CoV and MERS-CoV has been
demonstrated in-vitro and in experiments on ani-
mals, but its positive effect in suppressing MERS-
CoV replication and disease presentation has been
documented only in cases of early commencement
of therapy — not later than 12 hours after infection,
or when the drug was administered before infec-
tion [19]. If these data are extrapolated to SARS-
CoV2, when in reality the intervals between infec-
tion, presentation of first symptoms and
commencement of treatment are days rather than
hours, one can hardly expect a significant effect in
Remdesivir studies in sick people. At the end of May
2020,however, a preliminary report on positive re-
sults of Remdesivir application in the most com-
plex category of COVID-19 critical-state patients
was published. The randomized blind study of the
US National Health Institute included 1059 COVID-
19 patients who required oxygen therapy or various
respiratory support variants, of whom 538 received
Remdesivir and 521 — placebo. Upon receipt of in-
termediate data showing reduction of the average
recovery period in the main group, the Expert Mon-
itor Panel recommended unblocking and publish-
ing the findings before study completion.

In the group that received Remdesivir (200 mg
during the first 24 hrs., thereafter, 100 mg/day i/v),
a faster resolution of coronaviral infection versus
the placebo group was observed (11 days vs. 15
days, P<0.001). The Kaplan-Meier 14-day mortality
also differed in the Remdesivir group compared to
placebo (7.1 vs 11.9%, OR 0.70; 95% CI 0.47-1.04)
[20]. This study as well as other clinical studies of
Remdesivir are continuing.

Anti-SARS-CoV-2 Plasma from Convalescents.
In most countries where the epidemic has developed,
curative properties of plasma from donors who have
been ill and recovered are being investigated. The
background to this issue is the finding of the 2015
meta-analysis that included 27 studies proving this
method’s efficacy in reducing mortality from other
severe viral infections including coronaviral ones
(SARS-CoV1, MERS) [21]. At the same time, it could
be important to note that initially seronegative pa-
tients responded to the treatment much better than
patients who had antibodies. The length of hospital
stay did not exceed 22 days in 67% of seronegative
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JAI0TCA He YacaMM, a JHSMH, CJ0KHO OKHUIATh
SIPKO BBIpaKEHHOT0 adeKTa B UCCIAEIOBAHUSX
PemaecuBupa y 3aboJsieBIux Jjioneii. B To ke
BpeMsi, B KoHIIe Masi 2020 T. omyOJTMKOBAH ITpe/iBa-
PUTENBHBIN OTYET O IOJIOMKUTEIBHBIX pe3ysisTarax
IpUMEeHEeHUsI peMleCUBUpa y HanboJiee CI0KHON
KaTeropuu narreHToB ¢ COVID-19, Haxogamuxcs
B KPUTUYECKOM COCTOSTHUM. B paHIOMU3UPOBAH-
HOe cJierioe uccjeaoBanre HanmoHaJIbHOTO UH-
cruryTa 350poBbs CIIA BriroueHo 1059 nanyen-
TOB c COVID-19, HYKIAIOIAXCA B
KUCJIOPOJOTEPANINY UJIN PA3JIUYHBIX BADUAHTAX
pecrnuparopHoOU MOAEPsKKU, U3 HUX 538 moJy-
vasu PemaecuBup u 521 — 1utare60. B cBs13u ¢ mo-
JIydeHHeM IIPOMEKyTOYHBIX TaHHBIX O COKpalle-
HAU CpegHero BpeMeHU BBI3NOPOBJIEHUS B
OCHOBHO¥ rpymniie CoBeT 9KCIIEPTOB-MOHUTOPOB
pexoMeHI0BaJI pa3bIOKMPOBATH M OMyOJIMKOBATh
pe3yJIbrarhl 10 3aBepIIeHNsI UCCIeJOBaHNUA.

Tax, B rpymme nosay4asimx Pemuecusup (200 Mr
B IIepBbIe CyTKHY, gaJjee 1mo 100 Mr/cyr., BHyTpu-
BEHHO) OTMeYeHO 0oJiee OBICTPOe pasperieHue
KOPOHABUPYCHOU MH(EKIUU 10 CPAaBHEHUIO C
rpymmnoi mirane6o (11 gaef vs. 15 qHed, p<0,001).
OneHkyu jeranbHOCTH IO MeTtony Kamnnana-Me-
lepa Ha 14 eHb JieUeHUs TaKKe Pa3JInvyajIuch: B
rpynne PeMaecuBup mo CpaBHEHUIO C TJIarebo
(7,1 vs 11,9%, orHomienue puckos 0,70; 95% OUN
0,47-1,04) [20]. 9TO 1 pAx APYIAX KINHUYECKUX
uccaegoBanuii PemaecuBrpa mpooKaoTCs.

AnTn-SARS-CoV-2 mitasma pekoHBaJIeCIieH-
TOB B OOJIBIITUHCTBE CTPAH C PA3BUBIIIEHCS 91U~
JIeMuel n3y4JaroTcs JedeOHbIe CBOMCTBA MJIa3Mbl
OT TIepe60JIeBIINX U BBI3TOPOBEBIITNUX JOHOPOB.
ObocHOBaHMEM CJIyKaT pe3y/IbTaThl MeTa-aHa-
sm3a 2015 rojga, B KOTOpPoe OBLJIO0 BKJIIOYEHO 27 HC-
cJieJoBaHuM, JoKa3aBIIUX 3(pHEeKTUBHOCTD JaH-
HOTO MeTOAAa B CHUKEHWUM CMEePTHOCTU MpHU
JIe4eHUH IPYTUX TssKeJbIX BUPYCHBIX NH( eKIni,
B TOM uucje KopoHaBupycHoil (SARS-CoVl,
MERS) [21]. B TO ske BpeMs, HEMaJ0BaYKHBIM 5IB-
JIsTeTcs TOT (paKT, YTO MAIMEeHThI, UCXOMHO Oe3
COOCTBEHHBIX CIIETU(PUIECKUX AHTUTEJT (CepoHe-
raTABHbIC) 3HAYUTEJBHO Jy4llle OTBEYaJ d Ha
JevyeHue, 4YeM IalueHThbl C UMEIOIINMUCS aHTUTE-
aamu. Tak, TPOJOKUTETBHOCTh FOCIIUTAIN3a-
IIUY He IIpeBblIlasa 22 CyT. y 67% cepoHerarus-
HbIX OpoTuB 20% cepono3uTuBHBIX, p=0,001.
Pannee HauaJsio Jieyenus, 10 14 CyTOK OT IEPBBIX
CHUMIITOMOB, yJIy4IIIajI0 BePOATHOCTD BBIIIACKHA B
TedyeHUe 22 [HeH 1ocje NocTynjaeHus (58 npoTus
16%; p<0,001).

B ormomenunu COVID-19 B HacTosIee
BpeMs 3aBepIllleHbl MUJOTHBIE UCCAeJOBAHUS C
MaJIbIM 00 beMOM BbIGOpKU. Tak, B paboTte Chen-
guang S. et al. npuHUMAaJIO y4acTue 5 arueHToB,
MIOJIYYMBIINX UMMYHHYIO IIa3My KaK MeTOf, JIede-
Hus [22]. [Tociie ee nepesrBaHuA OTMeYeHa I10J10-
SKUTeJIbHAsI MUMHAMUKA KJIMHUYEeCKUX U jtabopa-

patients vs. 20% of seropositive patients, P=0.001.
Early commencement of treatment — within 14 days
from the first symptoms — improved the probability
of discharge within 22 days from admission (58 vs.
16%; P<0.001).

In respect to COVID-19, pilot sample-limited
studies have been completed now. 5 patients re-
ceiving immune plasma as a method of treatment
participated in the study by Chenguang S. et.al.
[22]. After transfusion, positive dynamics of clinical
and laboratory (inflammation markers) indicators
as well as findings of instrumental methods (CT
pattern of the lungs) was noted; IgM and IgG values
before and after transfusion were given. The limi-
tation of that study is that all participants concur-
rently received different antiviral and pathogenic
therapy including extracorporeal treatment, and
there was no comparison group in the study, so the
efficacy of findings cannot be judged properly. A
similar work was carried out by Kai Duran et al., the
number of patients being n=10. Same as in the pre-
vious study, the authors observed significant im-
provement of clinical, instrumental, and laboratory
indicators in patients after immune plasma trans-
fusion [23], but there was no comparison group in
that study either.

The limitations of the convalescent plasma
transfusion method are high cost, complex support
logistics, and a rather short time of effect. In addi-
tion to absence of a body of evidence, a serious lim-
itation for a wide-scale introduction of this method
is its complications such as post-transfusion lung
injuries, allergic reactions, volume overload [24]. As
time passes, there are continuously more recovered
patients — potential donors; about 40 studies have
been planned for the nearest future to investigate
the efficacy of convalescent plasma transfusion; if
positive results are obtained this method might be-
come more on demand and immediately available.

Other Drugs Suppressing Virus Replication.
The ability to suppress SARS-CoV2 replication in
vitro has been proven for a number of other chem-
ical compounds. Such drugs include anti-parasitic
drugs — Ivermectin and Nitazoxanide, the activity
of which was proven in vitro in respect of Coron-
avirus family. It has been shown that when Iver-
mectin was used in a concentration of 5mcM,
which is not toxic for cells, a 99.98% decrease of
viral RNA was achieved in experimental samples.
For Nitazoxanide, MIC-50 (the 50% minimal in-
hibitory concentration) was also quite low being
less than 1 mg/ml for the virus cell culture [25, 26].

Clevudine — areverse transcriptase inhibitor —
is known as a drug for hepatitis B and a retroviral
infection. In the past, a number of papers indicated
its in vitro activity in respect of other viruses, too,
such as SARS-CoV, MERS-CoV [27]. At present, this
drug is under investigation as regards its possible

use to suppress SARS-CoV2 replication.
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TOPHBIX (BOCHIAJIUTEJIbHBIE MapKephl) IIOKa3are-
Jied, a Tak)Ke JAHHBIX WHCTPyMeHTaabHbIX (KT
KapTHHA JIETKUX) METOJ 0B, IPUBEIEHBI JaHHbIE
00 ypoBHsax IgM u 1gG mo u nocse TpaHcdysuu.
OrpaHnyeHreM [TaHHOUW pPAOOTHI CJYKUT TOT
(akT, 4TO BCe YYACTHUKU OJHOBPEMEHHO IIOJY-
4aJId Pa3/IMYHYyIO IIPOTUBOBUPYCHYIO U ITaTOTeHe-
THUYECKYIO TepaIluio, B TOM YHUCJIe — C IIPUMEHe-
HUEM  OKCTPAaKOpPIOpPaJbHBIX  MeETOLOB, B
HCCJIENOBAaHUN OTCYyTCTBOBaJIa IPyIIla CpaBHE-
HUS, YTO HE TT03BOJISIET 00'HEKTUBHO OI[EHUTH 3(p-
(pexTrBHOCTE peadynsraToB. [Toxoskast pabora rpo-
BeneHa Kai Duran et al. c unciom namuenTos n=10.
Kaxk u B mpeapiayIieir paboTe, aBTOPbI OTMETHIIA
3HAYMMOe yJIy4YlIeHre KINHUYECKUX, THCTPYMEH-
TaJIbHBIX ¥ Ja00PaTOPHBIX TOKA3aTes el y maru-
€HTOB M0CJIe IepejIMBaHus UMMYHHOH I1J1a3Mbl
[23], HO 1 B 3TO¥ paboTe TaK’)Ke OTCyTCTBOBAJIA
rpymiia CpaBHEHHUA.

OrpannyeHueM  MeToja  IepeJIMBaHUA
IJIa3MBbl PEKOHBAJIECLICHTOB CJIYKUT €r0 BbICOKAs
CTOWMOCTH, CJIO’KHAS JIOTHCTHKA 0OecIiedeHus, 10-
CTaTOYHO HEMPOJOJIPKUTETbLHBIN 1epro adderTa.
Kpome orcyTcTBUs TOKa3aTebHOM 6a3bl, cephes-
HBIM OTPaHWYE€HHEM AJIS [MIAPOKOI0 BHEIPEHU:
JAaHHOI'0 METOZAa Ha3bIBAIOT T€ OCJIOKHEHUS, KOTO-
Ppble HaOJTIOAAIOTCS TPY TPUMEHEHNH JaHHOTO Me-
Tona. K HUM OTHOCATCS TOCTTPAaHC(y3NOHHBIE I10-
BPEKICHUA JIETKUX, aJJIepIUYeCKUe peakluu,
obbpeMHast meperpyska [24]. C TeueHrEM BpeMEHHI
TTOSIBJISIETCS BCE DOJIBITIE TIEPEOOJIEBIITNX MTAIFEH-
TOB — TMOTEHIINAJIbHBIX TOHOPOB, B OJIrKaiiiiee
BpeMs 3alJaHUPOBAHO OKO0JI0 40 uccjefoBaHUN
Ui u3ydeHus 3(PpPeKTUBHOCTH IepesIMBaHUs
IJIa3MBbl PEKOHBAJIECLICHTOB, B CJIy4Yae I10JIy4YeHUs
IIOJIOSKUATEJIBHBIX PE3YJIBTaTOB METOM, MOSKET CTaTh
OoJiee BOCTpEOOBAHHBIM U TOCTYITHBIM.

Jpyrue npenaparsl, IOJaBJIAIONINE PEILIH-
KalyIo BUPYCOB. /1y psAga IPYyrux XUMAYeCKUX
COeTMHEHWH TaKsKe TOKa3aHa CIOCOOHOCTH II0-
IaBJATH in Vitro permkanuio supyca SARS-CoV2.
K arToii rpymiie oTHOCATCSI IPOTHUBOIIApa3uTapHble
npenaparsl UBepMmeKkTHH (Ivermectin) u Hurasok-
canuj (Nitazoxanide), moaATBEpIUBIIHME CBOIO aK-
TUBHOCTB i7 Vilr0 B OTHOIIIEHUU BUPYCOB CeMel-
crBa Coronavirus. IlokasaHo, 4Yro 1pu
HCII0/Ib30BaHuy VIBepMeKTHHA B KOHIIEHTpaluu
5 MKM, KOTOpas He TOKCUYHA JJI KJIETOK, B 9KC-
ITepUMEHTAJIHBHBIX 00pasnax T0CTUTAIOCH CHILKE-
Hue conepskanusa BupycHoi PHK Ha 99,98%. [lis
Hutasokcanuga MIIK;, (MuHUMa/IbHAsA HOIaB-
JsIoNast KoHmeHTpanus 50%) Takske ObLIa 10-
BOJIBHO HM3KOU M COCTaBMJIA AJ1s1 KYJIBTYPHI KJle-
TOK Bupyca MeHee 1 MKr/mua [25, 26].

Knesynun (Clevudine) — narnéurop obpar-
HOU TPaHCKPUIITA3bl, U3BECTEH KaK IIpernapar J1Jisi
JledyeHusl rernaTuta B u peTpoBUpPYCHOU MH(peEK-
1. B mporiom psig paboT yka3bIBaIM Ha €T0 aK-

TUBHOCTb 71 VilTO B OTHOIIIEHUU U APYyrux Bupycos,

Immunomodulatory Therapy. Among vari-
ous drugs there are quite few candidates for a path-
ogenic therapy of COVID-19. First of all, these are
drugs affecting immune reactivity. Currently, most
scientific communities consider the main mecha-
nism of tissue injury during COVID-19 as the exces-
sive immune responses of the body while the so-
called lytic properties of the virus are much less
pronounced. In this connection, interest in drugs
possessing immunosuppressing properties has in-
creased.

Corticosteroids. It is commonly known that
corticosteroids are widely used to treat autoim-
mune and other diseases related to immune system
hyperactivity state. It has been established that dur-
ing coronaviral infection progression, the level of
injury of organs, first of all, lung tissue is also a pres-
entation of an excessive immune response, which
is often metaphorically called a ‘cytokine storm’. In
spite of some contradictory data, corticosteroids
hold a firm place in the treatment of coronaviral in-
fection patients, especially during a shock induced
by SARS-CoV2 [28-29]. The efficacy of anti-inflam-
matory hormones is most likely dependent on the
disease period during which the therapy is com-
menced as well as on the degree of involvement of
bacterial pathogens. During previous SARS-CoV
and MERS epidemics, many studies were also ded-
icated to this topic. A retrospective observational
study reported about 309 adults with severe MERS,
almost half of whom (49%) received a corticos-
teroid therapy. Statistical analysis found no differ-
ence between the groups in 90-day mortality, but
there was a statistically significant slowing down of
virus elimination in the steroid therapy group (ad-
justed HR, 0.35; 95% ClI, 0.17-0.72; P=0.005) [30]. In
another study, 9 out of SARS 16 who received a hy-
drocortisone therapy had a higher level of viremia
compared to the control group [31]. In the Rong-
Chang Chen’s study, all SARS-CoV patients (n=401)
were divided into 2 groups: highly severe and mod-
erately severe. Later, some patients from each
group received a corticosteroid therapy with the av-
erage dose of methylprednisolone equal to 1000
mg. The primary analysis of all patients did not
show benefits of the steroid therapy inclusion; how-
ever, a separate analysis of the highly severe group
revealed reduced mortality and a shorter length of
hospital stay [32]. A few studies were completed al-
ready during COVID-19, but their findings have
failed to give a clear-cut answer concerning useful-
ness of a steroid hormonal therapy. For example,
the study by Lei Zha et al. included 31 patients, 11
of whom received a methylprednisolone therapy;
the end points were the virus elimination time, the
length of hospital stay, and dynamics of symptoms.
That study did not discover advantages of corticos-
teroids in the treatment of COVID-19 [33]. The
study was ambiguous because all patients had ini-
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Takux kak SARS-CoV, MERS-CoV [27]. B Hacros-
1ee Bpems 9TOT [Ipenapar HaxOOAuTCs Ha JTalle U3-
Y4€eHHsI BOBMOKHOCTeH ero uCroJab30BaHUs 151
nongasJeHusA permkanuy supyca SARS-CoV2.
HNmmyHOMoOayaupyomas tepanus. Cpegnu
JIEKapCTBEHHBIX [IPEIIapaToB Pa3HbIX IPYIIII TAKYKE
HeMaJIo IIPEeTeHAeHTOB [IJIs TaTOreHeTUYeCKOU Te-
panmu COVID-19, u B nepByIo o4epenb — 9TO IIpe-
rnaparsl, BJHAIOINAE HAa UMMYHOPEAaKTUBHOCTb.
CerogHsi OOJBIIMHCTBOM HAayYHBIX COOOIIECTB
NIPUHATO CYUTATh, YTO OCHOBHBIM MEXaHW3MOM
noBpexenus: Tkaneut mpu COVID-19 saBjsieTcs
“30BITOYHBIN UIMMYHHBIA OTBET OPTaHN3Ma, a TaK
Has3bIBaeMble JINTUYECKUe CBOICTBa BUpyca BbIpa-
5KEeHbI B TOpa3[0 MeHbIllell cTeneHu. B cBA3U c
9THM BBIPOC MHTEPEC K JIEKapCTBEHHBIM IIperapa-
TaMm CO CBOMCTBAaMHU UMMYHOCYIIPECCOPOB.
Koprukocrepouasl. KopTUKOCTEpOUIHI,
KaK U3BECTHO, IIIMPOKO IPUMEHHAIOTCA AJIA Jlede-
HUS ayTOMMMYHHBIX ¥ APYTHUX 3a001€BaHUH, CBSI-
3aHHBIX C COCTOSTHUEM I'MIIePaKTUBHOCTA UMMYH-
HOH  cUCTeMBbl. YCTAaHOBJEHO, 4YTO IIpU
NIPOTPECCUPOBAHNY KOPOHABUPYCHON UH(PEKITNN
CTelleHb [IOBPEsKACHUS OPraHoOB, B [IEPBYIO O4e-
penb, JIErOYHOU TKAHU, TOSKE SIBJISIETCS IIPOsIBJIe-
HHEM N30BITOYHOTO IMMYHHOTO OTBETA, KOTOPBIA
9acTo 00pa3HO Ha3bIBAIOT «ITUTOKUHOBBIM IIITOP-
MoM». HecMoTpsa Ha pAx IPOTUBOPEYMUBBIX JaH-
HBIX, KOPTHKOCTEpPOHIbl 3aHUMAIOT IIPOYHOE
MECTO B JIeYeHUHU MallUeHTOB C KOPOHABUPYCHOU
nHpeKIeH, 0c06eHHO IIPH IIIOKE, MHAYIIMPOBaH-
HoM SARS-CoV2 [28-29]. BeposiTHee Bcero, ag-
(peKTUBHOCTb IPOTUBOBOCIAIUTEIBHBIX TOPMO-
HOB 3aBUCHT OT IepHo/ia 3a001€BaHMs1, B KOTOPOM
HayvaTa Tepanus, ¥ OT CTeTIeH!U BOBJIEUeHUs OaK-
TepuaIbHBIX IaTOT€HOB. B neproabl npeablaynnx
armmaemuii SARS-CoV u MERS MHOTHE paboThl
OBLIN TaK)Ke TOCBAIIEHBI ITOM TeMe. B peTpo-
CIIEKTUBHOM 00CEPBAIIMOHHOM MCCJIE0BAHNH CO-
ob6masmock o 309 B3pocabix ¢ TsokeabiM MERS,
IIOYTHU IIOJIOBUHA M3 KOTOPBIX (49%) moJiydasia
KOPTUKOCTEPOUIHYIO Tepanuio. CTaTUCTUYECKUI
AQHAJIM3 He BBIABUJI Pa3HUIlbI B 90-THEBHOU Je-
TAJIBHOCTH MEKAY IPyIlaMy, HO CyIIeCTBOBaJja
CTaTUCTUYECKU 3HAYMMOEe 3aMeJJIeHIe BhIBee-
HHUe BUpYyca B I'PyIllle CTepouaHoN Tepanuu (ad-
justed HR, 0,35; 95% CI, 0,17-0,72; p=0,005) [30]. B
Ipyroi pabore 9 u3 16 maruenToB ¢ SARS, moy-
4YaBIlIME Tepalnui0 TUAPOKOPTU30HOM, HMeJHU
OoJiee BEICOKUH YPOBEHb BUPEMUH 110 CPABHEHUIO
C manreHTaMH B rpyIirne KOHTpoJs [31]. B pabore
Rong-Chang Chen Bce manueHtsl ¢ SARS-CoV
(n=401) ObLTA pa3feseHbl Ha 2 TPYIILL: HoJiee Ts-
sKeJIble U CpellHel TshKeCTH. B nasnbHeliieM 4yacTh
MMAIMeHTOB U3 KAKI0N IPYIIIbI IT0JIy4yalia KOPTU-
KOCTEPOUIHYIO TepaIluio, JO3bI METUJIIPEIHU30-
JIoHa cocTaBusu B cpegHeM 1000 mr. [lepBUYHBIN
aHaau3 BCeX MALMEeHTOB He I0Ka3all IIpeuMy-
IIIeCTB 100aBJIEHUs CTEPOUTHON TEPATIH, OTHAKO

tially mild symptoms of the coronaviral infection
and none of the patients in either group developed
ARDS.

Nowadays, over ten studies are underway to
investigate justification of corticosteroids during
COVID-19. The genome-associated effects of in-
haled glucocorticoids indicate complex mecha-
nisms of action of this group of drugs [34]. Together
with absence of data when the therapy should com-
mence and what is the disease period during which
it would be most effective, it is rather difficult to
standardize treatment. Summing up the data on
the use of corticosteroids for COVID-19 treatment,
it can be concluded that no convincing evidence for
efficacy of this type of therapy has been obtained,
yet. Anyhow, the corticosteroid therapy is more jus-
tified in a severe course of the disease, when ARDS
develops, first of all, as a part of refractory septic
shock therapy.

Interleukin-6 (IL-6) Inhibitors. Interleukin-6
is the most extensively studied cytokine capable of
augmenting the damaging action of immune re-
sponse mediators in respect of host tissues. Drugs of
the class of IL-6 inhibitors are used for diseases with
the autoimmune component, for example, rheuma-
toid arthritis. It is known that COVID-19 activates
systemic inflammation accompanied with excessive
release of cytokines including IL-6, too, representing
a theoretic background for use of inhibitory drugs.
In clinical practice, the most commonly used drug is
Tocilizumab. The guidelines on its usage are based
on published positive results of individual clinical
cases (the case/control study design) during treat-
ment of COVID-19 patients [35, 36]. There are still no
completed clinical trials proving efficacy of this drug,
its optimal dose and route of administration during
COVID 19, therefore, in each particular case,
Tocilizumab usage requires a collegiate assessment
and decision by a panel. The more so that the range
of the described side effects of the drugis rather var-
ious, and encompasses elevated liver transaminase
levels, thrombocytopenia, neutropenia, the most
hazardous complications being an overlay of bacte-
rial and fungal infections [37].

The efficacy of Siltuximab for COVID-19 has
not been determined, too. The preprint authors re-
port a decrease of laboratory inflammation mark-
ers in COVID-19 patients (n=21), who were treated
with Siltuximab; however, an improved clinical sta-
tus was achieved in one third of patients (7/21,
33%) only while the condition of 5 patients out of
21 (24%) aggravated [38]. New clinical studies of IL-
6 inhibitors have been initiated [39], in particular,
in the published data available on Sarilumab there
is information about completion of phase-2 clinical
trial. The trial included 222 patients, of them — 145
received Sarilumab and 77, the control group, —
placebo. Among the preliminary findings of com-

parison between the groups, the researchers men-
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OT[leJIbHBIN aHAJIN3 TPYIIIBI C TSKEJIBIM TeueHueM
BBISIBUJI CHUKEHHUE YPOBHSA CMEPTHOCTHU U VKO-
poYeHme CPOKOB MPeOLIBAaHMS B cTalloHape [32].
Voke u ipu COVID-19 3aBepiiieHbI HEKOTOPbIE UC-
CJIEIOBAHUS, HO X PE3YJIbrarbl TAK)KE He JaJIU Ofl-
HO3HAYHOTO OTBETA HA BOIIPOC O IeJIeC000pasHo-
CTU Tepanuy CTePOUIHBIMU TIOpMOHaMH. Tak,
Hanpumep, B ucciaefgoBanue Zha L. et al. BkiioueH
31 mamueHT, U3 KOTOPBIX 11 MOJyYusiu Tepamnuio
METHIIPEeIHU30JIOHOM; KOHEYHBbIMU TOYKAMHU CJIY-
SKHJIA BpeMsI 9JIMMUHAIUN BUPYCA, JJINTEJIBHOCTD
rOCUTAMN3AlNY, JUHAMHUKA CUMIITOMOB. B man-
HOU paboTe He BBISIBJIEHO IPEUMYIIIECTB KOPTH-
kocTepouioB B jiedeHnnu COVID-19 [33]. Heomno-
3HAYHOCTD JAHHOH PabOTHI COCTOUT B TOM, UTO BCE
MMaIMEeHTHI NCXOMHO UMEJIN JIETKHAE CUMIITOMBI KO-
PpOHAaBUPYCHOM WH(MEKITNH, B 00€MX IPyIIIax HA ¥
OIHOI0 U3 nanueHToB He passuiica OPJIC.

B HacTosIIee BpeMsi IpOIoJIKaIOTCs Oosee
JecsiTka paboT 1Mo M3yYeHHI0 000CHOBAaHHOCTHU
ropmoHanabHOU Tepanuu COVID-19. [eHom-acco-
IUUPOBaHHbIe 9(P(PeKThI UHTAJISAINOHHBIX KOPTU-
KOCTEPOMIOB YKa3bIBAIOT HA CJIOKHBIE MEXaHU3MBbI
JeICTBUSA MpernaparoB JaHHOM rpynnsl [34]. B co-
BOKYIIHOCTH C OTCYTCTBHEM JAaHHBIX O TOM, KOTAa
Ha4YMHATh TEPAINIO U B KAKOH Iepror 00JIe3HN OHa
Oymer Hambosiee 9 PeKTUBHA, BOSHUKAIOT O0JIb-
Iye TPYIHOCTY B CTAHIAPTU3aLUU JICYCHUS.

O6o00611as faHHbIe IO TPUMEHEHUIO KOPTH-
KocTepouoB B Jedennu COVID-19, MoskHO cre-
JIaTh BBIBOJI, YTO ITOKA HE MOJYYE€HO YOeanuTe  h-
HBIX JI0Ka3aTeJIbCTB 3((PeKTUBHOCTU TaHHOTO
BUJa Tepanuu. Tak nim nHavde, KOpTUKOCTEPOUI-
Has Tepamus 0oJiee opaBiaHa B TSKEJBIX CIIy-
yasix TedeHus1 3abosieBanusi, mpu passuruu OPJIC,
U IIpeklie BCero — B Tepanuu pedpaKkTEPHOTO
CEeIITUYECKOr0 II0KA.

HNHruouTops! nHTEpaeiknHa-6 (IL-6). -
TepJIEUKIH-6 — HanboJiee N3y4YeHHbBIN TPOBOCHA-
JINTEeTbHBIA IIATOKWH, CIIOCOOHBIN YCUINBATH T10-
Bpeskaalolllee 1eliCTBre MeuaTopOB UMMYHHOI'O
OTBETAa B OTHOIIIEHUU COOCTBEHHBIX TKaHeH. [Tpe-
raparsl Kiacca THruouTopos IL-6 ucromb3yoTes
Ipy JiedeHnn 3a00JeBaHUN C ayTOMMMYHHBIM
KOMIIOHEHTOM, HallpuMep, IIPpA peBMaTOUIHOM
aptpure. 13BecTHO, yTo COVID-19 Tak ke akTUBU-
PYeT cucTeMHOe BocIiajieHrue ¢ N30bITOYHBIM BBI-
OpocoM ITUTOKWMHOB, B TOM 4Yucie IL-6, 4To siB-
JISIeTCS1  TEeOpeTUYeCKOM  MNPeIIoChIIKON K
HICII0JIb30BAHMUIO JIEKAPCTB U3 TPYIITbI THTUOUTO-
poB IL-6. B KTMHUYECKOI MPpaKTHUKe HanboJIee IIIu-
poko ucnosabdyercs Tormuauaymab (Tocilizumab).
PexoMenanyy o ero npuMeHeHUIO0 OCHOBAHbI Ha
OTnyOJIMKOBAaHHBIX OJIOKATETbHBIX PE3yIbTaTax
OT[IeJTbHBIX KIMHUYECKUX HaOJII0MeHnH (Tr3aiiH:
CJIy4aii-KOHTPOJIb) IPU JIEYeHUHN IaIUeHTOB C
COVID-19 [35, 36]. [Toka HeT 3aBepIlIeHHBIX K-
HUYECKUX UCHBITAaHUHN AJIs1 IOATBePKIeHUs (-

(beKTI/IBHOCTI/I JAaHHOTO IMperiapara, €ro onuTuMaJib-

tion decreased SRP (79% vs 21%), lower depend-
ence on MLV (9% vs 27%), a higher percent of clin-
ical improvements (59% vs 41%), and reduced mor-
tality (23% vs 27%) [40].

Interleukin-1 (IL-1) Inhibitors. Another anti-
inflammatory cytokine — Interleukin-1, is known
mostly for its involvement in the immune-medi-
ated tissue injury. The general background for use
of this group of drugs is similar to that of IL-6 in-
hibitors. IL-1 inhibitor Anakinra is used as a drug
for rheumatoid arthritis while in COVID-19 pa-
tients its potency as a complementary drug to the
standard therapy is investigated. In the study by
Giulio Cavalli et al, 29 patients received Anakinra in
a combined therapy for the coronaviral infection
and were compared against the standard therapy
group. Positive results were obtained as regards 21-
day survival (90% vs 56%) and time without MLV
(72% vs 50%) [41].

Janus Kinase Inhibitors. Janus kinases are
chemical molecules regulating signaling of cy-
tokines, including anti-inflammatory; nowadays
they are used most widely in the rheumatoid arthri-
tis therapy [42]. One of drugs from this group is
mentioned in literature in relation to COVID-19
therapy more frequently than others: it is Barici-
tinib. Along with its anti-inflammatory effect, its
mediated anti-viral action through endocytosis
suppression, which has been studied in drugs of
this group, is considered [43]. In the study by E Can-
tini et al., Baricitinib improved SpO,, PaO,/FiO,,
abated fever, decreased the MEWS score, and the
level of C-reactive protein; the authors also noted
good tolerance of the therapy [43]. The limitations
of this study include small sample and absence of
randomization. A number of studies have been ini-
tiated, which cover other drugs from the group of
Janus kinase inhibitors: Ruxolitinib [44], Acalabru-
tinib [45], Tofacitinib [46], their findings will be
known later.

One of the drugs from this group — namely,
Baricitinib — is included in the Russian guidelines
on COVID 19 treatment; nevertheless, it should be
emphasized that the current literatures contains no
convincing scientific evidence proving efficacy and
safety of using drugs from the Janus kinase group
for the treatment of COVID-19 patients.

Interferons of the 15t Type (IFN -1), Alpha,
Beta. The anti-viral effect of interferons has been
known since 1957 [47]. For dozens of years this
issue was thoroughly studied for each type of inter-
ferons (IFN). The current belief is that these are in-
terferons-alpha and beta (INF-a, INF-b) that fea-
ture the main anti-viral activity while such activity
is less typical for IFN-gamma (IFN-y) [48]. [FN-a
and INF-b drugs were used and studied during pre-
vious coronaviral epidemics and contradictory re-
sults concerning their efficacy were obtained
[49-51]. During the current coronaviral pandemic,
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HOM J103bI U peskuma BBefenus rpu COVID-19, mo-
9TOMY HCHIOIb30BaHue Tonuanaymada B KasRIOM
KOHKPETHOM CJiydae TpeOyeT KOJIJIernagbHOMN
OIleHKU W KOMUCCHUOHHOTO perieHusi. Tem OoJiee,
YTO CITEKTP OMMCAHHBIX TOOOYHBIX JEeHCTBUI IIpe-
napara JOBOJIBHO MIMPOK U BKJIKOYAET ITOBBIIIE-
HHe MeYeHOYHBIX TpaHCaMUHa3, TPOMOOIINTOIIE-
HUIO, HEUTPOIIEHUIO, a cCpeau HanboJiee TPO3HBIX
OCJIOYKHEHUH — MPHCOeTnHEHNE OaKTepHabHBIX
¥ TPUOKOBBIX MH(PEKITNH [37].

ddderxruBHOCTh B OoTHOmEeHUu COVID-19
Cunrykcumaba (Siltuximab) Takike He ompene-
JieHa. ABTOPBI TPENPUHT-TYOJTHUKAIAH COOOIIAI0T
O CHIKEeHUH JJab0paTOpPHBIX MapKePOB BOCITasIe-
HUA y nanueHToB ¢ COVID-19 (n=21), jeueHHBIX
CuntykcrnMaboM, HO YIIydIIeHe KIUHUYECKOTO
COCTOSITHUSA JOCTUTHYTO JIUIIB y TpeTHu (7/21, 33%)
MaeHToB, B TO BpeMs Kak y 5 u3 21 (24%) nauu-
€HTOB COCTOAHUE VXYALINJIOCH [38]. MHUIUUPO-
BaHbl HOBbIE KJIMHUYECKUE UCCJIeJOBAHUS UHTU-
outopoB IL-6 [39], B 4aCTHOCTH, U3 JOCTYITHBIX
JAHHBIX 110 TIpemnapary Caprrymab (Sarilumab) cy-
1iecTByeT UH(opManus o 3aBepIiieHnu 2-1 (pasbl
KJIMHUYECKOT0 HCIbITaHusA. B wmcciaemoBaHue
BKJIIOYEHO 222 ManueHTa, U3 KOTOPhIX 145 moJry-
yas Capusymad, a 77 B rpyIie KOHTPOJISA — MJja-
1e6o. 113 mpenBapuTe/IbHBIX PE3Y/IBTATOB CPABHE-
HUS rpymnn nccjeaoBaresn Ha3bIBAIOT
ymensblenne CPb (79 vs 21%), cHu»KeHue 3aBUCH-
moctu oT UBJI (9 vs 27%), O0Jiee BHICOKUU TPO-
LIEHT KJAWHUYeCKux yiaydieHuil (59 vs 41%) u
0oJs1ee HU3KYIO JIETATBHOCTD (23 Vs 27%) [40].

HNuruouropsl Uurtepaieiikuna-1 (IL-1). Eme
OJTMH MPOBOCHAIATE/IbHBIN IUTOKUH VHTEepJIeKIH
1 HanboJiee U3BECTEH KaK YYaCTHUK UMMYHO-OTIO-
CpEeIOBAHHOIO TpoIlecca MOBPEXKIEHUsT TKAHEWU.
Ob111ee TeopeTueckoe 0OOCHOBaHME K ITpUMeEHe-
HMIO [IpernaparoB JAaHHOU I'PyNIIbl COIOCTaBUMO C
naruouTopamu IL-6. Miurudburop IL-1 AnakmHpa
(Anakinra) ucrosb3yeTcsi Kak npenapar B JIeueHUN
PpEeBMAaTOUIHOIO apTPUTA, a y narmeHTos ¢ COVID-19
HM3Yy4aloTCs €r0 BO3MOKHOCTHU B Ka4eCTBE JOII0JIHE-
HUS K CTaHIAPTHOM Teparuu. B pabore Giulio Cavalli
et al,, 29 manueHToB NoJIydyaan AHAKMHPY B KOM-
IVIEKCHOM JIeYeHUW KOPOHABUPYCHOU MH(peKIU 1
CPaBHUBAJIMCH C TPYNION CTAaHAAPTHOMN Tepaluu.
[Tosy4uensl IO/I0KUTEIbHBIE PE3YJIBTaTbl B OTHOLIE-
HuU 21-1HEeBHON BhIKHUBaeMocTH (90 vs 56%) u Bpe-
menu 6e3 UBJI (72 vs 50%) [41].

HNuarndourops! Anyc-kuHa3. fIHyC-KUHA3BI —
XUMHUYECKYE MOJICKYJIbI, pEeryIUpyIoIne CATHAJIN-
3alMI0 IUTOKWHOB, B TOM YHCJIe — IPOBOCIAIA-
TeJIbHBIX, B HACTOSIIIIEe BpeMsI HanuboJiee IMIMpPoKO
HCIIOJIB3YIOTCA IIPU JICYEHUH PEBMATOUIHOIO apT-
puta [42]. OnuH U3 IpenaparoB JaHHOU IPYIIIbI B
orHowmeHun JiedeHuss COVID-19 ynomuHaercsa B
JIUTeparype dYaiie Ipyrux — 3To bapuuutmHUO
(Baricitinib). Hapsay ¢ nmpoTrBoBOCIaIuTeIbHBIM
3 dekToM paccMaTpUBaAETCS €T0 OTIOCPEN0BAaHHOE

no consensus has formed as regards the necessity
of using IFN in COVID-19 treatment. This type of
drugs is included in the Russian guidelines on
COVID 19 treatment, by the US National Health In-
stitute’s guidelines show ‘no’ sign against IFN use
due to absence of convincing evidence of its effi-
cacy [2, 52]. IFN is a broad-range drug, as a rule,
used in a combination with other medicines. In
published studies, IFN is applied as a component
of a combined drug therapy, so it is difficult to sin-
gle out its isolated positive effect. In the study by
Ivan Fan-Ngai Hung, et al, the Lopinavir/Riton-
avir+Ribavirinum+IFN-beta-1b combination
demonstrates better results in COVID-19 treatment
compared to the Lopinavir/Ritonavir+Ribavirinum
therapy without interferon [53]. In the group with
IFN addition, virus elimination occurred earlier: on
day 7 vs. day 12 in the control group, P=0.0010. A
clinical improvement was observed noticeably
faster, too: according to SOFA from day 3 vs. from
day 8 in the control group, P=0.041, the length of
hospital stay was half shorter (9 days vs. 14.5 days,
P=0.016). By the way, the updated guidelines of the
US National Health Institute on COVID-19 treat-
ment recommend electing not to use Lopinavir/Ri-
tonavir or other HIV protease inhibitors due to ad-
verse pharmacodynamics and negative findings of
clinical trials [https://www.covidl9treatment-
guidelines.nih.gov/therapeutic-options-under-in-
vestigation/].

In a study investigating IFN influence on cell
cultures infected with SARS-CoV2, both IFN (INF-a
and INF-b) demonstrated strong activity in reduc-
ing virus concentration within the range of 1 to 50
IU/ml, INF-b possessing a greater activity vs. INF-a
in vitro. The available dosage forms of interferons
allow achieving the above blood concentrations
[54] A quite high safety profile of such drugs has
been verified in studies in disseminated sclerosis
and hepatitis treatment. Nevertheless, it should be
noted that adverse effects remain, especially in the
group of INF-b, which application, according to
some data, increases the risk of stroke 1.8-fold, the
probability of depression — 1.3-fold, migraine —
1.8-fold, etc. [55]. Among the side effects of INF-a
that was used to treat hepatitis in children, only
cold symptoms were observed [56]. Today, the data
concerning interferons’ efficacy in respect of
COVID-19 are ambiguous; Ministry of Health of
Russian Federation Guidelines mention applica-
tion of alpha-IFN drugs only as a possible specific
prophylaxis of infection during diabetes mellitus |
], otherwise, it is justified only within a research or
upon physicians’ agreement (a case conference).

At present, the data on IFN efficacy in respect
of COVID-19 are ambiguous, hence, its use is justi-
fied only within a research or upon physicians’
agreement (a case conference).

Other Immunosuppressive Drugs. Investiga-
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IIPOTUBOBUPYCHOE IEHCTBYE 3a CUeT I10/IaBJIeHUs
9HJOLIUTO3a, U3y4eHHOe y ITpeJICTaBUTe el TaHHON
rpynnsbl siekapcrs [43]. Tak, B uccinegosanuu E Can-
tini et al BapunuTHUO ynydmran 3Havenus SpO,,
Pa0,/FiO,, cHukaa BBIPAYKEHHOCTh JIUXOPAIKH,
3HaueHus mraiasl MEWS, conepskanne C-peakTuB-
HOTO OeJTKa, aBTOPHI OTMETHUJTN TAKKE XOPOIIIYIO TTe-
peHocuMocTh Tepanuu [43]. OrpaHnyeHneM TaH-
HOHM paboTHI CIyKaT MaJIblil pa3Mep BHIOOPKHU U
OTCYTCTBHE paHaoMu3anuy. VHUIUUPOBaH pAL
paboT, BRITIOYAIOIINI APYTHE TIpenapaThbl TPYIITHI
MHruOMTOPOB fIHYC-KMHAa3: Pykcosmranb (Ruxoli-
tinib) [44], AkamabpyTunu6 (Acalabrutinib) [45], To-
¢arutranb (Tofacitinib) [46], pe3ysibraThl KOTOPBIX
CTaHyT U3BECTHBI ITI03THEe.

OnuH 13 IpenaparoB 9TOH IPYIIIbL, a UMEHHO
Bapunutinuo, BRJIIoUeH B Poccuiickue pekoMeH-
Januu 1o Jsgedenuro COVID 19, ogHako caenyer
IIOJYEPKHYTh, YTO B HACTOALEe BpeMs B JIUTepa-
Type HeT yOeanTeIbHBIX HAYYHBIX JaHHBIX, MO
TBEPSKIAIONTNX 9P (PERTUBHOCTH U 6€30ITaCHOCTh
NIPAUMEHEHUs CPENCTB Irpynnsl fHyc-KuHaA3 nJs
JedeHus namueHToB ¢ COVID-19.

HNurepdepons: 1-ro Tuna (IFN-1), Aabda,
Bera. O mpoTUBOBUPYCHOM el CTBUU UHTEP(depo-
HOB M3BeCTHO ¢ 1957 roxa [47]. Ha nporsiskeHuu fe-
CATKOB JIeT JaHHBIN BOIIPOC M3y4aJiCs AETAJTbHO
JUISI KQKJOTO TUIa UHTEp(epoHOB. B naHHbIi MO-
MEHT CUUTAETCS], YTO OCHOBHOU IIPOTUBOBUPYCHON
aKTUBHOCTBIO 00saatoT MHTEpepoHs! anbda u
6era (INF-a, INF-b), Torma kak nj1s1 mHTepdepoHa
ramMMma (IFN-y) Takasa akTUBHOCTb MeHee Xapak-
tepHa [48]. [Ipenapars! IFN-a u INF-b npumensi-
JIMCh U ¥ICCIIEOBAJINCH BO BpEMs NIPEeIbIOYIINX KO-
POHAaBUPYCHBIX aNUAEMUH, IIOJTy4Y€HbI
MIPOTUBOPEYNBBIE Pe3yJIBTaThl 00 NX a(p(peKTHBHO-
ctu [49-51]. Bo Bpems Teky1ieil KODOHABUPYCHON
MaHJeMHUHU TaK)Ke He c(hOpMUPOBATIOCH €JUHOTO
MHEHUsI 0 HeoOXOAMMOCTA MHTEP(EPOHOB A
aevyennsi COVID-19. /laHHBIN TUTI JIEKAPCTB BRJIIO-
yeH B Poccuiickue peKoMeHJAIuy 0 JedyeHUIo
COVID 19, HO B pekoMeHganusax HanmonaabHOTO
nHCTATYTA 300poBbsa CIIA cTOUT 3HAYEHUE «IIPO-
THB» Mcnosib3oBaHus INF-1 BBUy OTCyTCTBUSA yOe€-
JUTEJbHBIX TOKa3aTeJbCTB a(pdeKTUBHOCTH (2,
52]. UaTepdepoH HecnielnpUuieH 1, Kak IPaBUJIo,
HICITOJTb3yeTCsI B KOMOWHAIINY C IPYTUMU JIEKAPCT-
BEHHBIMU CPeICTBAMH. B onyO/IMKOBaHHBIX HCCIE-
JIOBaHUAX UHTep(EPOH IPUMEHSIIOT KaK OUH U3
KOMITOHEHTOB KOMOMHUPOBAHHOH JIEKapCTBEHHOMN
Tepaluy, B CBA3U C YeM TPYIHO BBIAEJIUTH €TI0 U30-
JIMPOBAHHBIN TTOJIOKUTETbLHBIN 3 (eKT. B paboTe
Ivan Fan-Ngai Hung et al, komOuHarus mperaparos
JlonmmuaBup/PutonaBup+PubaBepun+uTepde-
poH-0eTa-1b, moKa3bIBaET JAYUIINE PE3YIBTaThI B
aedyennu COVID 19 B cpaBHeHUH c JjieueHueM Jlo-
nuHaBUp/PutoHaBUp+PubaBepuH 6e3 naTEpdE-
poHa [53]. B rpymite ¢ no6aBnenuem Murepdepona

JJIMMUHANA BUPYyCa IIPONCXOANJIA PAHbIIE, YIKE

tions have been requested to study other drugs
suppressing the immune response and presumably
capable of abating virus-initiated injury of host tis-
sues. For instance, IFX-1 contains monoclonal an-
tibodies to C5a component of the complement sys-
tem. Its ability to suppress excessive inflammation
isyet only planned to study [57]. Quite a lot of stud-
ies are aimed at investigating mesenchymal stem
cells (MSC). MSC immunomodulatory and anti-in-
flammatory properties during treatment of respira-
tory diseases were confirmed in 17 completed clin-
ical studies, and over 70 more studies are currently
registered to study them further [58]. Dozens of
drugs are under investigation as candidates for
COVID-19 therapy including sartans, antiaggre-
gants, statins, iron complexing agents (disulfiram),
tranexamic acid, etc. Various mechanisms of antivi-
ral and immunomodulatory activity are discussed
as points of application of these drugs. It should be
concluded that in the absence of scientific proof of
such drugs’ benefit during COVID-19, their appli-
cation would be expedient only within the pathol-
ogy such drugs have been development for and
studied, i. e. if medically indicated.

Antibiotic Therapy during COVID-19. Pre-
scription of antibiotics during viral infections have
long been a topic of discussion and always requires
a justified decision even in case of common ARVI
or influenza, and needs special attention during a
coronaviral infection in the pandemic situation.

On the website of the British Society for An-
timicrobal Chemotherapy (http://bsac.org.uk/) it
is pointed out that serious bacterial infections
might be missed when full attention is focused on
COVID-19. Hence, it is important to take into ac-
count a bacterial infection (examine and treat em-
pirically) while assessing a feverish patient espe-
cially self-isolated at home [59].

Another website (https://www.nice.org.uk/
guidance ) — the website of the Great Britain Na-
tional Institute for Health and Care Excellence
[NICE] — contained data on concomitant bacterial
infections in COVID 19 patients occuring rarer than
in 10% of cases and unjustified usage of antibiotics
leads to growth of antimicrobial resistance, a risk of
pseudomembranous colitis related to antibiotic-as-
sociated Clostridioides difficile infection and might
aggravate the situation [60].

Arguments «FOR» and «CONTRA». On the one
hand, at the bedside of a patient with pneumonia
and ARDS, a critical care physician is always appre-
hensive of sepsis, bearing in mind a septic shock
hazard based on clinical experience, so quite often,
proceeding from a high probability of a secondary
bacterial infection, a decision is made to prescribe a
combined antibiotic therapy. On the other hand,
when the patient’s condition is due to a severe coro-
naviral pneumonia presenting with an alveolar pul-
monary edema, interstitial inflammation, formation
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Ha 7 CyT II0 CPaBHEHUIO C 12 CyT B rpymnie KOHT-
poJist, p=0,0010. Takske 3aMeTHO OBICTpPee OTMeYa-
JIOCh KJIWHHWYECKOe yJIydllleHWe, HalpuMmep, II0
mkasne SOFA ¢ 3-X cyT IO CpaBHEHUIO C 8 CyT B
KoHTpoOJIe, p=0,041, a Bpems npeObIBaHUSA B CTa-
[IMOHape COKpaIaJIoCh B IOJITOpa pasa (9 CyT mpo-
TuB 14,5 cyT, p=0,016). Kcrary, B mocaenHel Bepcun
JokyMeHTa 110 Jjedennio COVID-19 Hanuonasns-
HOTO HHCTUTYTA 300poBba CIIIA pekomMeHI0BaHO
OTKasarbcsAa oT JlonuuaBup/PuToHaBUp MU Opy-
TUX MHTUOUTOPOB ITpoTeasbl BUY n3-3a Heba-
TONpUATHON (papMaKoAWHAMUKU U HeraTuB-
HBIX pe3yJIbTaTOB KJWHUUYECKUX HUCIBITAaHUU
[https://www.covid19treatmentguidelines.nih.gov/t
herapeutic-options-under-investigation/].

B pabore, moCBAIIEHHON N3YYEHUIO BIUSHUS
nHTepdepoHa Ha 3apaskeHHbIe SARS-CoV2 Kysb-
TypsI KIeToK 06a mHTepdepona (INF-a u INF-b)
IIOKa3aJu XOPOWIYI0 AaKTUBHOCTb B CHUKEHUU
KOHIIEHTPalluy BUpyCa B IUala3oHe KOHIEHTpa-
uuii or 1 1o 50 ME/mn, npudem in vitro INF-b
06/1a1a71 60JIBITIEN AKTUBHOCTHIO TI0 CPABHEHMUIO C
INF-a. JlocTynHble JekapCTBEHHbIe (h)OPMbI UH-
Tep(epOHOB IO3BOJIAIOT JOCTUrATh YKA3aHHBIX
BBIIIle KOHIIEHTPAIMA B KpoBU [54] /locTaTouyHO
BBICOKUH PO nITh 6€30ITaCHOCTH JaHHBIX ITpema-
paToB IPOBEPEH B UCCJAENOBAHUAX IIPU JICUCHUN
paccessHHOTIO CKJIep0o3a U rerarura. lTeM He MeHee,
cJIeyeT OTMETHUTh, YTO HebJsrarompusiTHbIe 3(-
(exThI ocTaoTcs, ocobenHo B rpymie INF-b, mpu-
MeHEeHHEe KOTOPOro, 10 HEKOTOPBIM TaHHBIM, YBe-
JIMYUBaeT PUCK MHCYJbTa 1,8 pa3, BepoOATHOCTD
nernpeccuit — 1,3 pasa, murpenu B 1,8 pas u ap.
[55]. 113 moOouHbIX adderToB INF-a, KOTOpHIH
TIPUMEHSITN JJIs1 IeYeHUs TeTllaTUTa y IeTel, ObIIn
OTMEYEHBI JIUIIb CUMIITOMBI IPOCTYAEI [56]. B Ha-
CTosilllee BpeMs JaHHbIe 110 3(p(PeKTUBHOCTU UH-
tepdepoHoB B oTtHomenuu COVID-19 HeomHO-
3HA4YHBI, B pekoMeHnanuax M3 P® npumeHneHue
npernaparos ajib(a-uHTepdepoHa Ha3BaHbBI B Ka-
4ecTBe BO3MOYKHOU crieruduieckoi mpoduiak-
TUKUA UHQEKIUH Y TaIMeHTOB IPYII BbICOKOIO
PHCKa, a B IPYIUX CAydYasx OIpaBIaHO JIAIIb B
paMKax HayYHBIX MCCIe0BAHNN, TUOO0 10 coTIa-
LIEHUIO Bpadell (KOHCUINYM).

Jdpyrue npenaparsl ¢ HMMYHOCYIIpecCOp-
HBIM JieficTBHEM. 3asIBJIEHBI WCCJIEOBAaHUSA T10
U3y4YCHUIO JPYTUX JIEKAPCTB, [ONABJIAIOIINX UM-
MYHHBIH OTBET, ¥, KaK MPe/IoJaraeTcs, crocoo-
HBIX YMEHBIITUTH ITOBPE’KIEHIE COOCTBEHHBIX TKa-
Hel, MTHULIIMUPOBaHHOe BUpycoM. Tak, mpenapar
IFX-1 comep’XUT MOHOKJIOHAJ/IbHBIE aHTUTEesa K
C5a KOMIIOHEHTY CHCTeMbl KoMIljieMeHTa. Ero
CIIOCOOHOCTH B ITO/IABJIEHNY N30BITOYHOTO BOCTIA-
JIEHU I TOJIBKO IIJIAHUPYETCS U3Yy4UTh [57]. 3Ha4n-
TeJTbHOE KOJTMYEeCTBO paboT HAIpaBJIeHO Ha WC-
CJelOBaHME  ME3CHXWMAJIbHBIX  CTBOJIOBBIX
kyerok (MCK). MMMyHOMORY/IMpYIOLIHE U IIPOTH-
BOBOCHaJ/IUTE/IbHbIE cBoVicTBa MCK nipu sieueHnn

of hyaline membranes and so on as a consequence
of a massive viremia and cytopathy — without bac-
terial involvement, the question arises: what will be
the point of application of antibiotics administered
into the body? The answer is obvious: in the absence
of a bacterial infection, the target for antibiotics will
be the patient’s own bacteria, i.e. the patient’s micro-
biota, which damage is inevitable in this situation.
The importance of gastrointestinal dysfunction is
usually ignored because diarrhea is not among the
early symptoms of the coronaviral infection. At the
same time, a targeted analysis of COVID-19 course
in 194 inpatients given in a multi-center study dis-
covered development of diarrhea in 16.5%. Diarrhea
development was significantly (P<0.0001) associated
with the disease severity and with requirement for
the use of mechanical lung ventilation (MLV) in ICU
(P<0.0002) indicating an unfavorable prognosis [61].

At the pandemic peak, in an emergency situa-
tion of in-mass admissions, the issue of a destruc-
tive influence of an excessive antibiotic therapy on
endogenous microbiota has not been raised, yet —
there are other things to worry about. However, one
cannot rule out that in the most severe patients
transferred to ICU, a septic process onset goes on at
abackground of irreversible microbiota dysfunction
[62—64]. That microbiota which, until a critical state
has developed, functioned as an important organ
and, strained to the limit, continued performing a
number of important functions including barrier,
immunological, colony resistance, production of
serotonin and anti-inflammatory metabolites and
so on, might start functioning against the host body
[64, 65]. Contemporary potent antibiotics fairly re-
ferred to as life-saving during severe bacterial pneu-
monias and peritonitis, in a COVID-19 patient
might play a trigger role in the development of
organ dysfunctions and sepsis as a consequence of
excessive damage of microbiota according to the
five sepsis postulates worded earlier [62, 67].

Multiple organ dysfunction and septic shock
[2], i. e. the classical attributes of a bacterial sepsis,
are mentioned among lethal complications of a
coronaviral infection, while others consider a shock
during COVID-19 as an infection-toxic shock [68],
which, in terms of disease management, might shift
the emphasis from antibiotics to detoxification in-
cluding extracorporeal methods. Based on pathol-
ogy data, the prevalence of bacterial complications
during COVID-19 is rather low, which is supported
by absence of obvious pyoinflammatory sites, and
absence of typical for sepsis massive neutrophilic
infiltration of the tissue of lungs and other organs
by a histologic examination [69, 70].

Bacterial Impact. The bacterial contribution
can be assessed due to the experience of Chinese
colleagues in COVID-19 treatment described in the
paper [71], where survived (n=118) and deceased

(n=53) patients are compared by numerous clinical
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pecnupaTopHbIX 3ab0/€eBaHUN OBLIN MOATBEP-
SKIEHBI B 17 3aBepIICHHbBIX KJIMHUYECKHAX UCCJIe-
JOBAHUAX, a B HACTOsAIIee BpeMs 3aperucTpupo-
BaHO ere Oojee 70 WCCaeIOBaHUN A WX
JanpHelIero uayyenus [58]. B kauecTBe KaHIU-
maroB 1uia JsedeHuss COVID-19 maygarorca pne-
CATKY JICKapCTB, BRJII0Yas IIperaparbl CapTaHoB,
AQHTHATPETaHTOB, CTATMHOB, KOMIIJIEKCOOOpa3oBa-
TeJsell skejie3a (IUCYIb(pUpam), TpPaHEKCAMOBYIO
KHUCJIOTY U T. . B KauecTBe TOYEK IIPUJIOKEHUA
JAHHBIX JIEKAPCTBEHHBIX CPEJCTB 00CYKIAIOTCS
pas/in4Hble MEXaHU3MbI IPOTUBOBUPYCHOU U M-
MYHOMOJIYJIUpPYIOIledl akTuBHOCTU. Cienyer 3a-
KJIIOYUTD, YTO B YCJIOBUAX OTCYTCTBUA HAy4YHBIX
JIOKa3aTesIbCTB O II0JIb3€ JaHHBIX JIEKAPCTBEHHBIX
cpencts ripu COVID-19, ux npuMeHeHMe 11eJ1eco-
06pa3HO TOJTHKO B paMKax TOM NMEIOIIEeNCs ImaTo-
JIOTWH, JIJIsT KOTOPOU 9TU MeINKaMeHThI pa3pabo-
TaHbl U U3y4Y€HBI, TO €CTh 110 IOKAa3aHUIM.

AnTuomnorukorepamnus npu COVID-19. Ha-
3HaYeHNEe aHTUOMOTUKOB TP BUPYCHBIX HH(pEK-
LUAX U3NTaBHA SIBJISIETCS IPeIMeTOM TUCKYCCUH U
TpebyeT 000CHOBAHHOTO peIIeHNs BCeTna, TaKe
ipu 00br9HBIX OPBU mit rputile, a Mpu KOPOHa-
BUPYCHOI UH(PEKIINY, B yCJIOBUSIX IIAHIEMUU, Tpe-
OyeT 0coO0Or0 BHIMaHMUS.

Ha catite Bputanckoro o61ecTsa aHTUMUK-
po06Hoi# Tepanun http://bsac.org.uk/ ob6pamaior
BHMMaHUe Ha TO, YTO CEpbe3HbIe DaKTepUaTbHBIE
WHQEKINN MOTYT OBITH MMPOMYIIEHBI, KOTJa BCEe
BHHUMaHue cocpenoroyeHo Ha COVID-19. [Toatomy
Ba’KHO YYMTBIBATh (MCCJIEN0BATh U 9MIIMPUYIECKU
JIEYNTH) OaKTEePUATHHYIO MH(EKITNIO IPY OT[EHKE
JIMXOPAJSIIEro MalueHTa U 0COOEHHO TeX, KTO
cam ceOs m3osmpoBad goma [59]. Ha npyrom catite
https://www.nice.org.uk/guidance Haruonamns-
HOTO MHCTUTYTa IEPETOBOTO OIbITa B 00J1aCTH
3/IpaBOOXpaHEeHUsA U MeAUIIMHCKON IToMoIu Be-
sukoOpuranum [NICE] mpuBeeHbl TaHHBIE, YTO
CONYTCTBYIOIIIEe OaKTepHa/bHble WH(EKINU y
nanueHToB ¢ COVID-19 BcTpeualorcs peske, yeM B
10% cay4daes, a HeollpaBJaHHOE IPUMEHEHUE aH-
THOMOTUKOB BEJET K POCTY aHTUMUKPOOHOM pe-
3UCTEHTHOCTH, K PUCKY ICEBIOMEMOPAHO3HOTO
KOJINTA, CBSI3aHHOTO C aHTUOMOTHUK-aCCOIUNPO-
BanHoi wuH@ekuueit Clostridioides difficile, u
MOYKET JIUIIB YXYIIIUTE CUTyanuio [60].

AprymeHTsl «3A» u «[IPOTUB». C omHO#
CTOPOHBI, y IOCTEJN NTalleHTa C THEBMOHUEHN U
OPJ/IC Bpau-peaHnMaTo 10T BCerga MIOMHMUT O «Cell-
TUYEeCKOU HACTOPOKEHHOCTH», KJIUHUYECKUU
ONBIT HANIOMWHAeT 00 Yrpo3e CENTUYECKOTO
III0KA, II09TOMY 4acTO, Ha OCHOBaHUM BBICOKOU Be-
POSITHOCTH TIPYICOeINHEHNS OaKTepraaIbHON MH-
ey, NpUHUMAaeTCs pellleHre 0 Ha3HaYeHU!
KOMOWHWPOBAHHOU aHTUOMOTHKOTepanuu. C py-
TOfl CTOPOHBI, KOTJa COCTOsIHME TaIlueHTa 00-
YCJIOBJIEHO TSI3KeJIbIM Te4eHeM KOPOHABUPYCHOU

IMHEBMOHNH, C PA3BUTHUEM aJIbBEOJIAPHOTO OTEKA,

and laboratory parameters. To monitore the bacte-
rial load, the procalcitonin (PCT) assay was used.
The study estimated that in COVID-19 patients
mean PCT values were within the normal range and
amounted to 0.1 ng/ml; 0.5 ng/ml threshold over-
riding was noted in 25% in the deceased group and
less than in 1% in the survived group. Commenting
the above data, one should point out that assess-
ment of mean PCT figures is strongly informative
because of the known features of this test. For ex-
ample, if blood was sampled for PCT assay before
administration of antibiotics then low PCT indi-
cates initial absence of a bacterial load; otherwise,
ata background of a current bacterial infection, low
PCT might reflect adequacy of a conducted anti-
bacterial therapy. By the way, a detailed analysis of
statistic finding available in the numerous tables of
that paper [71] reveals that the lethal outcome risk
is significantly (P=0.011) related to PCT values over
13.75 (1.8-104) ng/ml, i. e. a secondary bacterial in-
fection might impact the fate of deceased patients.
Therefore, to make a decision on the use of an-
tibiotics one must be confident of their usefulness
for a patient, i.e. prompt individual monitoring of
bacterial load is necessary and repeated procalci-
tonin tests might significantly aid to complete the
task [72-76]. According to a study that included over
1000 COVID-19 patients, PCT > 0.5 ng/ml was
recorded in 4.4% on average, but significantly differ-
ent regarding the severity of the patients’ condition:
in 3.3% in non-severe cases and in 13.7% of severely
affected patients [74]. PCT monitoring allows taking
measures timely and 5-fold reducing the risk of de-
velopment of the severest forms of COVID-19 [75].
In COVID-19 pneumonia patients, during the
first 2-3 weeks of the disease, the increased PCT
>0.5 ng/ml does not mean an external bacterial
‘contamination’ but rather shows an activation of
bacteria present in the patient’s airways. The list of
bacteria engaged in this process is well known:
these are, first of all, Streptococcus pneumoniae and
Mycoplasma pneumonia, rarer — Haemophilus in-
fluenza and Staphylococcus aureus. When bacterial
involvement cannot be ruled out in a coronaviral
pneumonia patient (for example, a history of
chronic bronchitis, COLD, etc.), these are the bac-
teria that should be a target for antibiotics. The in-
tention to use broad-spectrum antibiotics as an ini-
tial therapy, for example, 3™ generation
cephalosporins (ceftriaxone etc.), will expectedly
promote selection of Staphylococcus in the body,
initially colonized MRSA, with all that it entails.
Official Guidelines. Transformation of the at-
titude to absolute prescription of antimicrobial
drugs to all patients admitted for COVID-19 can be
traced by the example of different versions of the
Temporary Guidelines [2] (table 1). The early ver-
sions (February-March, 2020) provided a list of var-
ious types of antibiotics including broad-spectrum
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WHTEPCTUIINAJTBLHOTO BOocnaseHusi, GopMUpoBa-
HUEeM THaJTMHOBBIX MEMOpAH U T. 1., YTO SIBJISIETCS
CJIeICTBMEM MAaCCUBHOM BUPEMUM U ITATOTIATAYN —
0e3 ygacTusi OakTepuii, TO BOSHUKAET BOIIPOC: UTO
CTaHeT TOYKOU MPUJIOsKEeHHUSI BBEIEHHBIX B Opra-
HU3M aHTHOMOTHUKOB? OTBET OYEBUIEH: IIPU OT-
CYTCTBUM OaKTEpHUATbHON MH(MEKIIUT MUIIIEHBIO
IJTs1 aHTUOMOTUKOB OYIyT COOCTBEHHBIE DaKTEPUH
MManuenTa, TO eCTh ero MUKPOOMOTa, IOBpesK/Ie-
HFEe KOTOPOH B 9TOH cuTyaruu HendbesxHo. Cero-
JIHS 3HAYMMOCTh TaCTPOMHTECTHUHAJBbHOU JIHC-
(yHKIIMYM, KAk IpaBWJIO, UTHOPUPYIOTCH,
IIOCKOJIBKY Iapesi He OTHOCUTCS K PAHHUM CUMII-
TOMaM KOpPOHaBUPYCHOU HH@eKIuu. B TO sxe
BpeMs, IieJieHAalpaBJEHHBIM aHA/JIM3 TeYeHUs
COVID-19 y 194 rocnuTa/IM3MpOBaHHbIX NAlCH-
TOB, NPEACTABJIEHHBIN B MHOTOIIEHTPOBOM UCCJIE-
JIIOBaHWY, BBISABWJI PasBUTHE auapen y 16,5%, npu-
yeM (pakT pa3BUTHA OHAper OBIJT JOCTOBEPHO
(p<0,0001) cBsI3aH C TSYKECTHIO TeueHusI 3a00J1eBa-
HUs#, c npuMenenueM VMBJI 8 OPUT (p<0,0002), To
€CTh YKa3bIBaJI HAa HEOJIArOIIPUATHBIN ITPOTHO3 [61].

Ha nuke nmangemMun, B ypreHTHBIX YCJIOBUAX
MacCOBOT0 IIOCTYILJICHUS TallMEeHTOB, BOIIPOC O pas-
PYIUINTETEHOM BIVSTHUN Ype3MEePHON aHTUOMOTH -
KOTepanuy Ha 9HJOTEHHYI0 MUKPOOMOTY MTOKa He
CTaBUTCsI — He A0 3TOoro. Ho HeIb3s NCKJIIOUNTD,
YTO Y HauOoJIee TAKeJIbIX TaI[eHTOB, TTepeBe/IeH-
HbIX B OPUT, 3a1mryck cenTu4yecKoro Iporiecca pea-
JuayeTcsi Ha (poHe HeoOpaTUMOU MUCHYHKINU
MHUKPOOUOTHI [62-64]. Ta camass MUKPOOHOTa, KOTO-
pasi 10 MOMeHTa Pa3BUTHA KPUTHIECKOT'O COCTOSI-
HUsA (PYHKIIMOHUPOBAJIA KAK BaYKHBIN OpraH, Ipo-
JloJIbKaJIa Ha TIpejiesie BBITIOTHATD PSJT BasKHEHITUX
(pyukIIN, BRIIOYass 6apbepHYI0, UMMYHOJIOTHTYE-
CKy10, KOJIOHU3alMOHHYIO PE3UCTEHTHOCTS, IIPO-
OYKIWIO0 CEpOTOHMHA, IIPOTUBOBOCIAINATEIbHBIX
MeTabOoJ/INTOB | JIP., MOSKET Ha4aTh (PYHKIIMOHUPO-
BaTh NIPOTUB OpPraHnW3Ma Xo3snHa [64, 65]. Kak aTto
HU [1apaI0KCAIbHO, COBPEMEHHbIE MOIITHbIE aHTH-
OMOTHKHU, KOTOPhIE CIIPABEI/INBO HA3BIBAIOT SKU3-
HECIACaIoIUMU TIPU TYKETbIX OaKTepUaTbHBIX
ITHEBMOHHUAX U IIEPUTOHUTAX, y TanuenTta ¢ COVID-
19 MOryT CBIrpaTh pOJIb TPUITEPOB B Pa3BUTHUU OP-
TaHHBIX JUCHYHKIMHN U CElCHuca, KaK CJIeICTBUE
Ype3MepHOTO MOBPEKIEHNsI MUKPOOMOTHI, B COOT-
BETCTBUH C IIATHIO IIOCTYJIaTAMM CeIcuca, chpopMy-
JIMPOBAaHHBLIMU paHee [62, 67].

B ynciie jieTa/IbHBIX OCJIOKHEHUH KOPOHABU -
pycHOU MH(peKInU yKa3bIBAIOTCA MOJNOPTraHHAas
JUC(YHKIMSA U CeNTUYEeCKUU LIOK [2], TO ecThb
KJIaCCUYeCcKMe aTpubyThl HaKTepHaJbHOTO Cel-
CHCa, B TO BpeMs KaK Jpyrue pacCMarpyuBaloT IIOK
mpu COVID-19 kak "HPEKITMOHHO-TOKCUYECKUHN
[68], uTO B IUTaHE JIeUueOHOM TAKTUKUA MOKET CMe-
CTUTh aKIIEHThI C aHTUOMOTHUKOB Ha JETOKCHUKA-
W10, BKJIIOYasi 9KCTPAKOPIOpaJIbHbIe MeTOIbI. [10
aTOJI0r0aHaTOMUYECKUM JAaHHBIM, YaCTOTa OaK-
TepUaJIbHBIX ocaokHeHul nmpu COVID-19 nocra-

antibiotics, with a remark: for patients with lower
airways lesions. That approach widely spread all
over the world during that period was grounded on
the experience of previous epidemics characterized
by a high probability of viral-bacterial lesions. By
the end of April, the perception of the role of a bac-
terial infection during COVID-19 had been changed
and guidelines had been respectively modified. In
version 6 of the Guidelines dated 28.04.2020 [2], all
broad-spectrum antibacterial drugs were moved to
ICU Treatment Section leaving only a combination
of Azithromycinum plus Hydroxychlorochinum as
an empirical therapy in other patients [2].

It should be noted that the use of the
Azithromycinum plus Hydroxychlorochinum com-
bination did not meat expectations of clinicians,
too. For example, the Azithromycinum plus Hy-
droxychlorochinum combination was deleted from
the updated Guidelines by COVID-19 Treatment
Commission, the US National Health Institute,
published 21.04.2020, due to its potential toxicity:
https://www.covid19treatmentguidelines.nih.gov/
therapeutic-options-under-investigation.

Version 6 of the Temporary Guidelines(Russ-
ian Federation)[2] includes a section of antibiotic
therapy for severe patients (ICU). The condition
severity due to a secondary bacterial infection ap-
pears to be meant here implying a decision
grounded by clinical and laboratory data. The list
of drugs recommended as the initial antimicrobial
therapy is given in table 2.

Table 2 contains almost a full arsenal of broad-
spectrum antibiotics; the choice of antimicrobial
drugs for COVID-19 complicated with a bacterial
pneumonia suggests the usual plan of action when
the initial therapy is prescribed with regard to most
probable agents of community acquired pneumo-
nia and nosocomial pneumonia and includes as-
sessment of the risk of antibiotic-resistance.

Discussion and Prospects

The mortality of the new coronaviral infection is
considered low (?), though it is too early to draw con-
clusions. As of the day the text of this paper was writ-
ten (07.05.2020), according to WHO, mortality
equaled to 6.9% on average for all COVID-19 cases
recorded in the world. Of course, the most effective
method of reducing mortality is the development of
vaccines and specific antiviral drugs which efficacy
will be based on findings of randomized clinical stud-
ies. However, upon a careful examination of protocols
of those studies it has turned out that they currently
include patients who had a domestic contact with a
coronaviral patients while massive viremia symptoms
(fever, cough, dyspnea) remain exclusion criteria (!)
[https://clinicaltrials.gov/ct2/show/study/
NCT04318444].

In reality, a patient seeks medical treatment on

the 6th-8th day, when a clinical presentation and
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TOYHO HU3KasI, YTO IIOATBEPKIACTCA OTCYTCTBAEM
SABHBIX THOWHO-BOCIHAJMTEJNbHBIX 0Yaros, IpU
aHaJ/M3e TUCTOJI0OIMYEeCKHUX IIpernaparoB — OTCYT-
CTBUEM XapaKTepHOU MJisA cercuca MacCUBHOU
HeUTPOoMIHLHON MHMUIBTPAIIAN TKAHEH JIETKUX
U Ip. opraHos [69, 70].

Pouis 6akTepuii. OTieHNTD BRJIA OaKTepraIhb-
HOTO0 (DaKTOPA IMO3BOJISIET OTIBIT KUTAHUCKUX KOJIJIET
no jgeueHuto COVID-19, KOToOpbIi TIpecTaB/IeH B
crarbe [71], roe BRDKUBIINX (n=118) 1 ymepiumux
(n=53) manyeHToOB CPaBHUBAIOT 110 MHOTOYMCJICH-
HBIM KJIUHUKO-J1a00paToOpHbIM mapaMmeTrpam. st
00BEKTUBHOTO MOHUTOPHUHTA OaKTepUaTBHOMN Ha-
IPY3KH UCII0JIb30BAJICSI KOJTMYECTBEHHBIA TeCT Ha
npokaabiuToHuH (PCT). B paboTe mogcuuTaHo, 4To
y manmeHTOoB ¢ COVID-19 cpennue 3HadYeHUA
ypoBHs1 PCT Ob1711 B TIpejiesiax HOPMbI ¥ COCTaBUJIU
0,1 Br/™Ma; npesBbinieHne nopora 0,5 Hr/MJI OT-
Me4deHO y 25% B IrpyIiie yMepIuux U MeHee 4eM B 1%
B I'pylllle BBDKUBIINX [IallMeHTOB. KoMMeHTHpyA
IIpUBEJCHHBIE BBIIIE JaHHbIE, CIeqyeT OTMETUTh,
4TO OlleHKa cpeaHux nokasareseir PCT masio uH-
dopmaTuBHA W3-3a HM3BECTHBIX OCOOEHHOCTEMN
artoro Tecta. Hampumep, eciiu 3abop kposu Ha PCT
MIPOBEJIEH JI0 PUMEHEeHUsI aHTUONMOTUKOB, TO HU3-
kuii PCT yka3bIBaeT Ha UCXOJHOE OTCYTCTBHE OaK-
TepUaJbHOU HArPYy3KY; B APYTUX CIIydasx, Ha (hoHe
TeKyIel bakTepruanabHon nHpeknyy, Hu3kuit PCT
MOKET OTpakaTh aJieKBAaTHOCTh IIPOBOJIMMOM aHTH-
bakTepuasbHON Tepanuu. Kcrary, pu IeTaabHOM
aHaJ/IM3e pe3yJIBTaTOB CTATHICTHYECKOM 00paboTKy,
JIOCTYITHBIX B MHOTOYHCJIEHHBIX TAOJIAIIAX 9TOU JKe
craTbu [71], MOSKHO HAMTHU, YTO PUCK JIETATHLHOTO
ncxona pocrosepHo (p=0,011) cBsA3aH ¢ ypOBHEM
PCT Bbmre 13,75 (1,8-104) Hr/MJ1, TO €CTh IPUCO-
equHeHre 6aKTepUaTbHON MH(MEKITUN ChITPAJIO B
cynbbe yMepIIvX MaleHTOB He ITOCTIETHIOI POJIb.

Takum 06pasoM, 1T IPUHATUS PEIIeHUsT O
MIpUMeHEeHNH aHTUONOTHUKOB HY>KHA YBEPEHHOCTh
B UX II0JI€3HOCTH JJIS IIallI€HTa, TO eCTh He00X0-
IUM 0O0BbEKTUBHBIA WHANBUIAYATHLHBIH MOHUTO-
puHT 6aKTepraTbHON HAarpy3KH; CEPbEe3HBIM MO -
CIIOPbEM B 9TOM CJIY’KaT Pe3yJIbTaThbl IIOBTOPHBIX
TECTOB Ha IIPOKAJbIUTOHUH [72-76]. [Io jaHHbIM
KCCc/eI0BaHus, BKoYaoIero 6oJjee 1000 maim-
eaToB ¢ COVID-19, nudpst PCT>0,5 Hr/mu1 3ape-
TACTPUPOBAHEI B cpefgHeM y 4,4%, 110 CTEIIeHU Ts-
sxkectu — y 3,3% cpenu HeTsKeJblX, Uy 13,7%
TAYKEJIBIX ITalUeHTOB [74]. MOHUTOPUHT YPOBHA
PCT no3BoJsisieT CBOeBpEMEHHO IPUHSTH MephI 1
B 5 pa3 CHU3UTH PUCK PAa3BUTHUS HANOOJIEe TIKe-
Jawix popm COVID-19 [75].

B nrone 2020 r. B ouepegHyIO Bepcuio Pexo-
Meuganuiit M3 P® 1o jeuenuo COVID-19 No7
BHECEHO YTOYHEHHE O HeOOXOTUMOCTHU OIpeje-
JATh 3Havenne Tecta Ha PCT Kak 00beKTUBHOTO
MapKepa MpUCOeTUHEeHUs OaKTepUaIbHOU WH-
derumnu i1 TPUHATHSA PeIleHrs1 0 TPUMeEHEHU N

AHTUONOTHUKOB.

lung injury symptoms are developing, i.e. at a stage
of complete mass virus replication, onset desqua-
mation of alveolar and bronchial epithelium (dry
cough), inflammation and edema of interstitial tis-
sue (lung CT ground-glass pattern). In this in-
stance, a causal antiviral therapy has a delayed
commencement, which certainly reduces its effi-
cacy, absence of proof of reliability and safety of a
prescribed antiviral drug should also be taken into
account. In short, at the time of patient’s admission,
a physician sees a picture reflecting an already trig-
gered specific (coronaviral) inflammatory cascade
in the lung tissue so it is difficult to rely only on the
effect of virus replication suppression.

New Potential Target. Papers published in
2020 discuss potential targets for future drugs.
Among promising targets, the review suggests cell
receptors interacting with which virus can activate
synthesis of matrix metalloproteinase-9 (MMP-9)
[78]. At the same time, matrix metalloproteinases
themselves wrongly lack of clinicists’ attention as a
drug target in COVID-19 patients. These proteolytic
enzymes are called metalloproteinases because
their composition includes metal (zinc). One of
them, MMP-9, is capable to destroy extracellular
matrix components — interstitial matrix and basal
membranes, and may be directly involved in the
lung tissue pathogenesis during COVID-19. MMP-
9 over-expression and dysregulation are known to
play an important role in the pathogenesis of differ-
ent severe autoimmune, oncological and other se-
vere diseases. Research is underway in the world
aimed at developing artificial MMP-9 inhibitors for
the above diseases [79-83].

In the literature of early 2000s, one can find
quite few experimental studies demonstrating that
an important mechanism of lung injury is linked to
metalloproteinases [80]. This process is regulated
by cytokines [79]. However, we have failed to find
in scientific literature any attempts to connect clin-
ical presentation of COVID-19 with this mecha-
nisms or investigations on use of known MMP-9 in-
hibitors during coronaviral injury of the lungs.

A search through sources of information has
shown that collagen-1V, an essential ingredient of the
basal membrane of alveolar epithelium and capillary
endothelium is the main substrate for the destruc-
tive effect of MMP-9 [81]. Endogenous and exoge-
nous MMP inhibitors are known. The tissue inhibitor
of metalloproteinase (TIMP), which provides extra-
cellular matrix integrity and abates lung injury, is an
endogenous inhibitor of MMP; during ARDS the
misbalance between MMP and TIMP is drastically
shifted toward predominance of matrix metallopro-
teinases [82]. Tetracycline and its modified analogs
are exogenous broad-range inhibitors of MMP [84].

The best studied exogenous MMP-9 inhibitor
is doxycycline — an antibiotic tetracycline family
that, along with antimicrobial activity, possesses
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Ha ¢oHe TeueHUs MHEBMOHUU BUPYCHOU
aruosoruu (COVID-19) B nepBble 2-3 Henenun
3aboJjieBanua nosblmenve PCT >0,5 Hr/mJj He
O3HAYaeT BHeIIHee «3apaskeHue» 0AKTepUsIMU,
a yKasbIBaeT Ha aKTUBAIUIO OAKTEPUH, KOTOPbIE
HaXOJWJINACh B IbIXaTeJIbHBIX NYTAX ITAlACHTA.
[Tepeuenb OaKTepUii, BOBJIEUYEHHBIX B 9TOT IPO-
Iecc, XOpOIIIO HW3BECTEH: 3TO IpEeskJe BCEro
Streptococcus pneumoniae u Mycoplasma pneu-
monia, pesxke Haemophilus influenzawn Staphylo-
coccus aureus. Korma y manueHTa ¢ KOpOHaBU-
pyCHO TIIHeBMOHHEeH HeJb3d UCKJIIOYUTH
y4dactue 0OakTepuil (Hampumep, XPOHUYECKUN
opouxuTt, XOBJI B aHaMHe3e U JIp.), UMEHHO 9TU
DaKTepuu TOJKHBI CTY>KUTh MUIIEHBIO JJIST aH-
TuONOTUKOB. HaMepeHne IpUMeHUTb aHTHUOMO-
TUKHU MIUPOKOTO CIIEKTPA EUCTBUA JJIsI CTAPTO-
BOW  Tepamnuy, HanpuMmep, Ha3HadyeHUe
1edasoCnopuHOB 3-T0 MOKOJeHUA (1epTpuak-
COH U p.) 3aKOHOMEPHO OyJIeT ClTocOOCTBOBATH
ceJIeKIIMU CTa@UIOKOKKA B OpraHU3Me Mallu-
€HTa, UCXOJHO KoJoHu3upoBaHHOro MRSA, co
BCEMU BBITEKAIOIIUMHU MTOCJIeJCTBUSIMMU.

OdunmanbHbie pekoMeHganuu. Tpancdop-
Maluio OTHOIICHHUS K TOTAJIbHOMY Ha3HAYECHUIO
AHTUMUKPOOHBIX ITperapaToB BCEM I'OCITUTAIN3HU-
pyeMbiM nanuenTam ¢ COVID-19 moskHO mipociie-
IUTH HAa TpUMepe pa3HbIX Bepcuii BpeMeHHbIX pe-
koMenganuit M3 P® (tab.1. 1). B panHux Bepcusax
(dpeBpasib—MapT) TPUBOAUJICA TlepeyeHb AHTHU-
OMOTUKOB pa3HBIX KJIACCOB, B TOM YHCJIE€ CAMOTO
IIMPOKOTO CHEeKTpa NelCTBUsI, C yTOUHEeHUEeM —
JIJIsI TAIAEeHTOB C MOPAYKeHNEM HUKHUX OT[IEJIOB
JbIXaTeJIbHBIX IyTeld. OCHOBaHUEM [JIsI TAKOIO
MOAX0Ja, paCIpPOCTPAaHEHHOTI0 B 3TOT IIEPHUO]T BO
BCEM MUpe, OBLII OITBIT TPE;KHUX SITUIEMUH, KOTIa
BEPOSAATHOCTH BUPYCHO-0aKTepUaIbHOTO IIOpasKe-
HUs ObI71a BBICOKOU. K KOHITy anpesist mpejcTaB-
JIEHUsI 0 poJu O6aKTepHuaJbHOU WH(PEKINU TTPU
COVID-19 n3MeHW/INCH, YTO HAIILJIO OTPasKeHne 1
B pekoMeHganusx. B Bepcuu 6 Pekomenmpanuii M3
P® or 28.04.2020 [2] Bce aHTHOAKTepHUATLHBIE
nmpemnaparsl IIMPOKOT0 CeKTpa AelCTBUA mepe-
HeceHbI B Pasfnes 10 JIeUeHHWIO OCJIOYKHEHHBIX
¢dopM uHdEKINY, a JJI1 IMIIUPUIECKON Tepanuu
OCTaBJIEH TOJILKO a3UTPOMUIIMH B KOMOWHAIIAY C
TUAPOKCUXIOPOXUHOM [2].

CaenyeT OTMETUTH, YTO IPUMEHEHUE KOM-
OMHANMK Aa3UTPOMUITUH IIJTIOC TUIPOKCUXTIOPO-
XAH TOKE He ONpaBAaJjo HaAeskn CIenuasu-
cTOB. B wacTHOCTH, HanipuMep, U3 OoUYepeaHOHU
BEpPCUU pekoMeHaanui Komuccuu 1o jie4eHuio
COVID-19 HanuoHaJAbHOTO HWHCTUTYTA 370-
poBbsa CIIA, onybamkoBanHO#W 21.04.2020,
KOMOWHAIMA a3UTPOMHUIITHA C TUAPOKCUXJIIO-
POXVWHOM U3'bsTA M3-3a MOTEHI[MAJIbHOU TOK-
cuyHocTH https://www.covid19treatmentguide-
lines.nih.gov/therapeutic-options-under-investi
gation/. Bepcus 6 BpeMeHHBIX peKOMeHAaun

the capability of molecularly protecting lung tissue
in response to injury. Doxycycline’s effects have
been convincingly demonstrated in experimental
studies on models of acute lung injury of different
origin [85-90].

Interestingly, 10-20 years ago nobody could
foresee COVID-19 epidemics and nobody asked the
question why patient transfer to MLV resulted in a
lethal outcome in more than 80% in that category
of patients. In this connection it is important to
mention that as early as 2010 a team of Canadian
researchers carried out an experiment on the
model of acute respiratory failure due to a mechan-
ical impact created by a MLV machine and showed
that during high-frequency ventilation it is in-
creased MMP-9 activity that entails serious changes
in the lung proteome and that such changes can be
minimized by inhibiting metalloproteinases with
the help of doxycycline. The original pharmacopro-
teomic approach in that work has allowed proving
to satisfaction that application of doxycycline as
MMP-9 inhibitor might prevent protein degrada-
tion in the lung tissue [90].

Another paper published in 2014 evaluated
the effect of high and low doses of doxycycline on
MMP-9 dynamics on the experimental model of
acute lung injury in an intraoperative cardiopul-
monary bypass setting. The experiment on 30 dogs
demonstrated that application of doxycycline de-
creased serum MMP-9 vs. the control, and reduced
cell membrane degradation of alveolar epithelium,
lowered neutrophil infiltration and lung edema,
also when low doses of doxycycline were used [88].

One more example is related to secondary
lung injury during necrotic pancreatitis because
this process is also mediated by matrix metallopro-
teinase from neutrophils. In an experiment on the
acute pancreatitis model, doxycycline potency as a
broad-spectrum metalloproteinase inhibitor in
preventing pulmonary complications was evalu-
ated. The German colleagues proved that MMP-9
inhibition by doxycycline reduced related to pan-
creatitis injury of the lungs and MMP-9 expression
in the lung tissue and suggested the use of doxycy-
cline to prevent secondary pulmonary complica-
tions during acute pancreatitis [91].

Summarizing the above studies, under expo-
sure to adverse factors of different origin, a similar
mechanism of secondary injury of the lung tissue
by excess of matrix metalloproteinases takes place
and there is an experimental proof of doxycycline
ability to inhibit mass release of MMP-9 and pre-
vent a destructive process in the lung tissue.

Therefore, today, due to current COVID-19
epidemics, we have theoretic background and real
possibility of the clinical use of one of MMP-9 in-
hibitors, doxycycline, to treat the coronaviral infec-
tion. Doxycycline has been known all over the

world for more than 50 years, has dozens of generic
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Tabauna 1. AHTHOAKTepHaIbHbIE MIpenaparsl JJIs1 crapToBoi Tepanuu COVID-19 u3 pekomenaanuii MuHu-
crepcTBa 3ipaBooxpaHeHu:A PP u u3 pexomeHaanuii HaifmoHaJIbHOro HHCTUTYTA 3JPaBOOXPaHEHMs U Tiepe-
nposoro onskita (NICE) BetukoOpuTanun (IpeabIayliye H TeKyIIue BEPCHH).

CrpaHa, JOKyMeHT AHTHOHMOTHKM

IIppmeuanmue

Poccus

HpO(bHHaKTHKa, JUAarHoCTHUKa U JieueHue

Bepcus ot 01.05.2020

HOBOU KOPOHABUPYCHOH HH(DEKITNU
(COVID-19). Bpemennble MeToguuecKue
pexomMenganuu M3 PO [2]

AMOKCHIIUJIIMH -KJIaBYJIaHaT, JIeBO(JIOKCAIIH,
MOKCH(JIOKCAIH, 11e(aT0CITOPUHBI
3-4 okoJIeHuH, KapOareHeMbl, JIMHE30JIH]]

JJISl TAIIMEHTOB C IOPaskeHueM
HIKHMX OT/IEJIOB JbIXaTeIbHbIX
nyTei

Bepcusa 7 (03.06. 2020)

A3UTPOMUIIVH (B KOMOUHAIIAH
C TUAPOKCUXIOPOXUHOM)

BeJsimkoOpuTaHus

HaIIPIOHaJILHLIfI UHCTUTYT 3JpaBoOXpa-

Bepcuu (peBpanmb—MmapT 2020)

HeHUsA U nnepegosoro onsita (NICE) [77]

KOM6I/IHaHI/IH AMOKCUIIUJIJINH+ KJIapUTPOMULIUH

MOHOTepanud JOKCUIIUKJIAH UJTA

IIpU QJIJIEPTUN K IIEHUITAJIJINHAM

MOHOTepanus KJIapuTpoOMUIUH

Bepcus ot 01.05.2020

IOKCUITUKJIAH UJTA

AMOKCHUITUJIJITUH /K.J'IaBy.J'IaHaT + KJIAapUTPOMUILIVUH

neBO(IIOKCAIIH

npu TSXKEJI0U ITHEBMOHUU

Table 1. Antibacterial drugs for the initial treatment of COVID-19 from the Guidelines by the Ministry of Public
Health of Russian Federation and Great Britain’s National Institute for Health and Care Excellence (NICE) (previ-

ous and current versions).

Country, Document Antibiotic

Note

Russia

Prophylaxis, diagnosis and treatment

Version 4 (17.02.2020)

of the new coronaviral infection (COVID-19).
Temporary Guidelines, by the Ministry
of Public Health of Russian Federation [2]

amoxicillin-clavulanat, levofloxacin,
maxifloxacin, cephalosporins of the 34t
generation, carbapenems, linezolid

for patients with lower
airways lesions

Version 7 (03.06. 2020)

Azithromycinum (combined
with Hydroxychlorochinum)

Great Britain

National Institute for Health

Version /February—-March 2020

and Care Excellence (NICE) [77]

amoxicillin + clarithromycin combination

doxycycline monotherapy

in case of penicillin allergy

or clarithromycin monotherapy

Version of 01.05.2020

oxycycline

or amoxicillin/clavulanat + clarithromycin

levofloxacin

in case of a severe pneumonia

M3 P® conep:kuT pasges aHTUOMOTUKOTEpa-
NUU JJis TalUEeHTOB B TSKEJOM COCTOSHUU
(OPUT). Ilo Bceit BUAUMOCTH, IMTOJpa3yMeBa-
eTcs TAKEeCTb COCTOSAHUsA, KoTopas 00ycJ/oB-
JleHa TpUcoeAWHEHUEM OaKTepuaJbHOU WH-
dernuu, 4To mpeanosaraeT KINHUYECKOE U
gabopaTopHOe 060CHOBaHME TAKOTO PEIEHUS.
[TepeueHb peKOMEHAYEMBIX IJIsI CTAPTOBOM aH-
TUMUKPOOHOU Tepanuu IpemnaparoB MpeIcTaB-
JieH B TabJ1. 2.

Kaxk BumHO, B TabJ1. 2 MpeiCTaB/IeH TpaKTHYe-
CKU TIOJIHBIA apceHas aHTUOMOTUKOB IITUPOKOTO
CIIeKTpa JAelCcTBUSA; BBIOOP aHTUMUKPOOHBIX IIpe-
raparosB IIpu JjedeHnn namureHtoB ¢ COVID-19,
OCJIOSKHUBIINMCST HaKTepUaTLHON THEBMOHUEN,
MpeJroaaraeT OOBIYHBIA aJTOPUTM IEWCTBUH,
IIPY KOTOPOM CTApPTOBAsi TEPATINS HAa3HAYAETCSI C
y4yeToM HamboJiee BepOATHBIX BO30yguTesieit
BHEOOJILHUYHON ¥ HO30KOMHUAJHLHOU MHEBMO-
HUH, C OIIeHKOU pHCKa pe3nCTeHTHOCTH I1aTore-
HOB K aHTUOHMOTHKAM.

names, has not still lost its relevance, and is used
for most different diseases [92]. Because of high tol-
erance and low incidence of adverse reactions, the
drug can be prescribed, if necessary, as courses of
7 days to 3—-4 weeks [93, 94] or even three months
[95, 96]. Importantly, in some countries doxycycline
is included in the list drugs recommended for
COVID-19 (table 1), among other respiratory an-
tibiotics [97], but it remains unknown how fre-
quently and effectively it is applied in real practice.

Based on the above facts, doxycycline, as an
inhibitor (MMT-9), has all grounds to be an effec-
tive drug for patients who contracted SARS-CoV-
2 and were hospitalized. Inhibition of matrix
metalloproteinases might preclude triggering of
the lung tissue injury cascade, namely, destruc-
tion of matrix components of the basal mem-
branes of alveolar epithelium, vascular endothe-
lium, cell junctions, stop progression of
hyperinflammation in the interstitial tissue, and
avoid the consequences of a severe hypoxia and
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Tabauiia 2. AHTUOMOTHKH AJIs1 TaneHToB ¢ COVID-19 npu oc/ioskHeHHbIX (popMax nHpekImu — u3 BpemeH-
HBIX peKOMeHJanuii MuHUCTEepCTBA 3ApaBooxpanenusi P® [2].

HasBanue JoKymMeHTa AHTHOHOTHKH IIpumeyanne

Poccus

ITpodunakruka, AMOKCHUIWJIJIMH/ KJIaByJIaHAT UM aMOKCULIIMJLINH/ CyJIbOAaKTaM Ipu noctymjieHud B OPUT
JIUarHOCTHKA WK 1e@TprUaKkcoH Uiy 1edOoTaKCUM WX IedTapoIuH

HOBOW KOPOHABUPYCHOU

unpernun (COVID-19). WY KJIAPUTPOMUIIMHOM B/B

B/B — B KOMOMHAIMU C a3UTPOMULITHOM

Bepcuu 6.7

e TpuakcoH WM e TOTaKCUM B/B — B KOMOMHAIUNA

aJIbTepHaTuBa

¢ J1eBO(hJIOKCAIIMHOM HJTH MOKCH(JIOKCAIIMHOM B/B

Ileq)TapO.T[I/IH WJIW JIMHE30JIU UJIXN BAHKOMUIIUH —

IIpY NTOBBIIIIEHHOM pucke MRSA

B KOMOWHAIIY C a3UTPOMUIITHOM B/B
WJIH KJIAPUTPOMUIITHOM B/B UJIH JIEBO(DIOKCAITMHOM

HNJIN MOKCI/I(bJ'IOKcaHI/IHOM B/B

HI/IHepaHI/IJIJII/IH/TaSOﬁaKTaM WJIN MEPOIIEHEM
WJIYM UMUNIeHeM/IUJIaCTaTUH U JOpUIIEHEM —

IIpY IIOBBIILIEHHOM pHCKe
PRaeruginosa

B KOMOWHAIUH C UIPO(PIOKCALTUTHOM

NI JIeBO(I)JIOKcaLII/IHOM

NHIepanuIInH/ Ta3o0aKkTam, nedemnum/ cyap0aKTam,
MepOIIeHEeM, TOPUIIEHEM, UIMUTIEHEM / [[UIACTATHH,
nedrosio3an/TazobakTam, redrasuguM/aBudaKTam,

npu HeddPeKTUBHOCTH —
C y4eTOM MUKPOOHOIOTUYECKIX
JAaHHBIX

TUTEUKJINH, a3TPEOHaM, aMUKAIlUH U JIP.

Table 2. Antibiotics for complicated COVID-19 patients — from the Temporary Guidelines (approved by the Min-

istry of Public Health of Russian Federation) [2].

Document Antibiotic

Note

Russia

Prophylaxis, diagnosis
and treatment
of the new coronaviral

infection (COVID-19). clarithromycin i/v

amoxicillin/clavulanat or amoxicillin/sulbactam
or ceftriaxone or cefotaxime or ceftaroline i/v—
in a combination with azithromycinum

upon admission in ICU

Versions 6.7

ceftriaxone or cefotaxime i/v— in a combination alternative
with levofloxacin or maxifloxacin i/v
nceftaroline or linezolid or vancomycin — in a combination of a high risk of MRSA

with azithromycinum i/v or clarithromycin i/v

or levofloxacin or maxifloxacin i/v

piperacillin/tazobactam or meropenem or imipenem/cilastatin

or doripenem — in a combination
with ciprofloxacin or levofloxacin

in case of a high risk of
PRaeruginosa

piperacillin/tazobactam, cefepime/sulbactam, meropenem,
doripenem, imipenem/cilastatin, ceftolozanum/tazobactam,
ceftazidime/avibactam, tigecycline, aztreonam, amikacin etc.

in case of inefficacy —
taking into account
microbiological data

Oﬁcy;lc,ue}me U IMIEPCIIEKTUBbI

CuuTaercs, 4TO JIETAJIBHOCTh MPU HOBOU
KOPOHABUPYCHOUN MH(EKITUN HEBBICOKA (?), XOTS
WTOTHY MOJBOJIUTH ellle paHo. Ha JeHb Hamuca-
HHUsI TeKcTa aToi crarbu (07.05.2020) 1o JaHHBIM
BO3 cpenu Bcex 3aperuCTpupoOBaHHBIX CIy4aeB
COVID-19 B Mupe JeTaJbHOCTb B CpeIHEM
cocraBisisier 6,9%. besycaoBHo, wHauboJiee
3P eKTUBHBIM CITOCOOOM CHUIKEHUSI JIETATIHHO-
CTU SIBJISIETCSI pa3paboTKa BaKIUH U cienugu-
YeCKHUX TPOTUBOBUPYCHBIX IIpemnapaTos, apdex-
TUBHOCTh KOTOPBIX OyJeT OCHOBaHa Ha
pesyJibTaTax paHI0MU3UPOBAHHBIX KIMHUYECKUX
uccaegoBanuii. Ho mpu BHUMaTeIbHOM PacCMOT-
peHNH MIPOTOKOJIOB ITUX UCCAEI0OBAaHUN OKa3a-
JIOCh, YTO B HUX CETOJIHSI BKJIIOYAIOT MAI[MEHTOB,
UMEBIIINUX TOMAITHNHA KOHTAKT ¢ KOPOHABUPYC-
HBIM OOJIBHBIM, a IPU3HAKU MAaCCUBHOU BUpe-
MUH (JIMXOpPAJKa, KallleJb, OBIIIKA) SIBJISIOTCS
kpurepusmu uckiaouenus (1) [https://clinicaltri-
als.gov/ct2/show/study/NCT04318444].

ARDS. Simultaneously, doxycycline addresses the
problem of initial antibacterial therapy if such is
indicated because, by the spectrum of its activity,
it is a respiratory antibiotic for community-ac-
quired pneumonias. The doxycycline's ability to
inhibit matrix metalloproteinases has turned out
useful for chronic obstructive bronchitis [98],
and this resolves the problem of choosing an an-
tibiotic for COVID-19 patients with a history of
COLD. There is one more important property of
doxycycline: it does not suppress colonization re-
sistance, i. e. it is a sparing drug in respect of in-
testinal microbiota, which is significant for pre-
vention of secondary nosocomial infections and
sepsis [99-102].

Application of a matrix metalloproteinase
inhibitor — doxycycline — in patients admitted
for COVID-19 is expected to reduce prevalence
of a severe course and critical state development
(transfer to ICU, ARDS, requirement for MLV),
and lower the risk of secondary organ dysfunc-

tions and lethal outcomes. The actual opportu-
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Mesk 1ty TeM, B peajIbHOU NIPaKTUKE MMallueHT
oOparmaeTcs 3a MOMOIIILI0 Ha 6-8 TeHb, ¢ KITUHU-
YEeCKUMM MMPOSIBJIEHUSIMA Y IPU3HAKAMU OBPEsK-
JIeHU JIETKUX, TO €CTh Ha CTaJWHU YsKe COCTOsIBIIIE-
rocsi MaCCUBHOI'O pa3MHOYKEHHs BUpPYycCa, IIpU
HavaBIIIeMCsI IpoIecce JeCKBaMalliy aJbBe0JIAP-
HOTO ¥ OpOHXHMAJBHOTO OJMUTENUS (CyXOH
Kalllesb), BOCHAJIEHUS U OTeKa MHTEPCTUIAATb-
HOU TKaHU (y4aCTKU «MaTOBOTO cTekJsa» Ha KT
JIETKHUX). JTUOTPOIIHAA IPOTUBOBUPYCHAA Tepa-
KA B 9TOM CJlydae UMeeT OTCPOYEeHHOEe Hadaslo,
4YTO 3aBeJIOMO CHUsKaeT ee 3 PeKTUBHOCTD, NIPHU
9TOM CJielyeT y4eCTb OTCYTCTBHE JOKa3aTe/bCTB
Ha/Ie;KHOCTH 1 0€30ITaCHOCTH Ha3HAYEHHOT0 ITPO-
TUBOBHUPYCHOro npenapara. OOHUM CJIOBOM, B
MOMEHT IIOCTYIJIEHUA B CTAallMOHAp Bpad daiie
BCEro MMeeT Iepe]; co00¥ KapTHHY, KOTopasi OTpa-
sKaeT y)Ke peajI30BaBIINICA 3aIlyCK clienuduye-
CKOr'0 (KOPOHAaBHUPYCHOI'0) BOCIAJIUTEIBHOIO Kac-
Kaja B JIETOYHON TKaHU, I103TOMY CJIOSKHO
paccyuThIBaTh TOJILKO Ha 3¢ eKT momaBJieHus
perMKanuy BUpyca.

O HOBO¥ MOTEHIINAJIBLHONU MUIIIEHH. B 11y0-
Jurkanuax 2020 roma oOCYKAAIOTCS MOTEHIIN-
aJbHbIC MUIIIEHH, HAa KOTOPBIE CJIeNyeT OPHUECH-
THpOBaTh Oyaymiue JiekapcrBa. B o063ope B
4ucJie IePCIEKTUBHBIX MUIIIEeHEN MTPeJI0KeHbl
KJIETOYHbIE PEIENTOPbI, TPU B3AUMOJIEVCTBUHU C
KOTOPBIMU BUPYC MOKET aKTUBAPOBATh CUHTE3
MaTpUYHON MeTasIonporenHasbl-9 (MMP-9)
[78]. B TO ke BpeMs, caMU MaTpUYHbIE METaJlJ10-
MMPOTeNHAa3bl KaK MUIIIEHb JIs1 IEKaPCTBEHHOTO
BoanerictBusa npu COVID-19 nmoka He3acayKeH-
HO OCTalOTCs 0e3 BHUMAaHUA KJINHUIUCTOB. ITU
nporeoJuTu4deckre (epMeHTbl Ha3bIBAIOTCS
MeTaJJIONPOTeNnHa3aMu, IIOTOMY YTO UMEIOT B
CBOEM cocTaBse MeTaJa (MUHK). MMP-9 crtoco0-
HBbl pa3pyliaTb KOMIIOHEHTbl BHEKJIETOYHOTO
MaTpUKCca — HWHTEPCTUIMAJIBHBIM MaTPUKC U
0aszanpHble MeMOpaHbI, © MOTYT NPHUHUMATh
caMoe HeloCPeNCTBEHHOE yYacTHue B [IaTOreHese
MOBpEKIEeHU JeroyHon Tkanu npu COVID-19.
M3BEeCTHO, YTO CBEPX-9KCIPECCUSI U JUCPETYJIsl-
g MMP-9 urparor BaskHYIO poJIb B IaTOreHese
PasJIMYHBIX TAYKEJIBIX ayTOUMMYHHBIX, OHKOJIO-
THYeCKHUX U Jp. IpoOeMHBIX 3aboJieBaHuii. B
MHUpe BeOyTCA MCCAeNOBaHWA [0 CO3LaHUIO
HCKYCCTBEHHBIX WHrub6mutopoB MMP-9 nmasa
BBINIETIEPEYNCIIEHHBIX 3ab0oeBanmii [79-83].

B smureparype Hadasna 2000-X rogoB MOKHO
HaWTHU HEMAJIO 9KCIIEPUMEHTAJILHBIX HCCJIEeJ0Ba-
HUI, TOKA3aBIIIHX, YTO BasKHBIA MEeXaHU3M JIer04-
HOTO TOBpEKIEHUs IOl JAelCTBUEM TeX WJIHU
UHBIX (PaKTOPOB CBSI3AH C METAJLJIONIPOTENHA3a-
MU [80], Takke OMKCAHO, KaK 3TOT IIPOIECC pery-
Jupyercs nuToknuHamu [79]. OfHaKO B HAyYHOU
JuTeparype HaM He y1aj0Ch HalTH IONBITOK CBSI-
3aTb KIMHUKY COVID-19 ¢ aTUM MexaHu3MOM, He

HaI'/JII[eHbI TaKKe UCCJAEeN0BaHNUA O IPUMEHEHNUU

nities of this new strategy in COVID-19 treat-
ment can be assessed shortly and inexpensively.
The authors of this paper has developed a Study
Protocol based on doxycycline as a MMP-9 in-
hibitor for COVID-19. The Protocol will be pub-
licly available in view of the current epidemics
emergency; it is fairly simple and easy to imple-
ment in any hospital where COVID-19 patients
are hospitalized to. The decision on participa-
tion in this study shall be made on site. It pro-
vides for a comparison between two groups de-
pending on the initial therapy prescription: A)
the doxycycline group; B) the group of any other
antibacterial drug (if a physician finds it neces-
sary to prescribe an antibiotic to a particular
patent on the day of admission). Inclusion cri-
teria, a simple randomization method at the
time of patient’s admission to a hospital, clinical
efficacy assessment based on end points, a reg-
istration sheet have been determined and con-
tact information for feedback has been pro-
vided. The Protocol is available on the web-site
of V. A. Negovsky Research Institute of General
Rehanimatology, Federal Research and Clinical
Center of Intensive Care Medicine and Rehabil-
itation, at: www.niiorramn.ru, from the time of
publication of this paper.

Conclusion

Today, an unprecedented flow of scientific
publications on the topic of COVID-19 is observed:
in May, 2020, more than 120 new papers on coron-
avirus have become publicly available, every week.
Nevertheless, the international scientific commu-
nity should state that there are still no precise treat-
ment methods or specific drugs with proven effi-
cacy against SARS-CoV-2. Finding effective drugs
with other action mechanisms, beside the virus
suppression only, is urgently needed to treat the
new disease called COVID-19.

Many drugs including listed in national guide-
lines in Europe, USA, Russia and other countries
have poor body of evidence. Absence of a single
concept and abundance of drugs often leads to re-
dundancy in prescriptions. In a poly-pharmacy sit-
uation it is difficult to avoid side effects’ summation
and unforeseen drug interactions, which might ad-
versely affect the patient’s condition.

Abiding by the essential principle of medi-
cine — primum non nocere, every prescription of
a drug must be justified in terms of evidential med-
icine. Application of drugs with unproven efficacy
may be justified only within a research that should
be organized to prove or disprove drug efficacy, and
its findings should be subsequently published so
that, if successful, confident recommendations for
most COVID-19 patients could be given.
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M3BECTHBIX UHTHOUTOPOB MMP-9 1ipu KOpoHaBHU-
PYCHOM HOBpesKIeHnH Jerkux. [louck nadopma-
[IMOHHBIX NCTOYHUKOB ITOKa3aJl, YTO [JIABHBIM Cy0-
cTpaToM AJis paspyuatomiero neficrsus MMP-9
sABJsieTcs KoJutareH-1V [81] — oCHOBHOM MHTpe-
IVeHT 0asaJbHOM MeMOpaHbl aJbBEOJISIPHOTO
3NUTEJNs U KaTWJJIAPHOTO 9HI0TeusA. M3BecT-
HBI 9HJIOT€HHBbIE U 3K30Te€HHbIE WHTUOUTOPBI
MMP. 9H10TeHHBIM UHTHOUTOPOM MMP s1BJIsTET-
Cs1 TKAaHEBOW MHTHOUTOP METAJIJIONPOTENHA3bI
(TIMP), koTOpBIii 00ecredynBaeT IIeJIOCTHOCTD
BHEKJIETOYHOTO MaTpUKCa U CHUKAET CTeIleHb
nmoBpeskaenus Jjerkux, npu OPJC mucbamanc
mexny MMP u TIMP pe3ko cMellleH B CTOPOHY
mpeobJIafaHusI MAaTPUKCHBIX METAJJIONIPOTENHAS
[82]. 9k3oreHHBbIMU HHTHOUTOPpaMu MMP 1mupo-
KOT0 CIIEKTpa e CTBUSA SBJISIOTCA TeTPAITUKINH
U ero Mou(pUIIMPOBaHHbIE aHaJIOTH [84].

Cpenm 9K30T€HHBIX HHTHOUTOPOB MMP-9
HanOoJiee N3yYeH TOKCUIMKJINH — aHTHOMOTUK
TeTPAIMKJIMHOBOTO psifia, 00/1aqa0i, Hapsay
C aHTUMHUKPOOHOU aKTUBHOCTHIO, CITOCOOHOCTHIO
Ha MOJIEKYJIIDHOM YPOBHE 3alUIIATh TKaHb JIET-
KOTO B OTBET Ha MOBpesKIeHne. B skcrepumeH-
TaJbHBIX HUCCJAENOBAHUAX HA MOJEJIAX OCTPOTO
TIOBPEKIEHNsI JIETKUX Pa3HOTO reHe3a Ob11H yoe-
JIUTEJHHO TPOAEMOHCTPUPOBaHBI 3(P(EKTHI TOK-
cukJInHaA [85-90].

HNuTepecHo, yto 10-20 jeT Ha3ag HAKTO HeE
Mor npeasuaeTh anugeMuto COVID-19, u emte He
3a7aBaJjicsi BOIIPOCOM, I0YEMY Y 9TOU KaTeropuu
marnueHToB nepeBoy Ha MIBJI 6osee yem B 80%
ciaydaeB BeleT K JieTaJbHOMY ucxony. B aToi
CBsI3W Ba’KHO J1aTh MHMOpMAIUIO, YTO ellle B
2010 rony rpynmna KaHaJCKUX HcCCJiefoBaresaei
MIpoBeJia IKCIIEPUMEHT Ha MOJIEJIU OCTPOH JIbIXa-
TeJbHOW HEJO0CTAaTOYHOCTH, OOyCJIOBJIEHHON
MeXaHUYeCKHUM BO3IEeWCTBUEM, CO3JaBaeMbIM
anmmaparoM MBJI, 1 mokasaJa, 4To IIPpU BBICOKO-
YaCTOTHOW BEHTHUJISIIMN UMEHHO MOBBIIIIEHHAS
aKTUBHOCTb MMP-9 npuBOOUT K Cepbe3HBIM
U3MEHEHUSIM B JIETOYHOM IIPOTEOMeE, U YTO 3THU
U3MEHEHUsI MOTYT OBITb MHWHHUMH3WPOBAHBI
WHTUOMpPOBAHUEM METAJJIONPOTENHA3 C TTIOMO-
IIbI0 TOKCUITUKINHA. OpUTHUHAJIBHBIN (hapMaKo-
ITPOTEOMHBIH MOIX0] B 3TON paboTe MO3BOJIUI
ybequTeSIbHO MOKa3aTh, YTO HCIOJIb30BaHUE
TOKCUIIMKJ/INHA B Ka4eCcTBe MHrubmropa MMP-9
MOKET TIPeJOTBPATUTh Jerpamanuio 0eIKOB B
JierouHou Tkagu [90].

B npyroii pabore 2014 roma oueHUBAIU
3(p(deKT BHICOKUX U HU3KUX JI03 JOKCUITUKJINHA
Ha u3MeHeHue ypoBHA MMP-9 Ha sKcliepuMeH-
TaJILHOW MOJIEJI OCTPOTO TOBPEKIEHUS JIETKUX
B YCJIOBHUAX OIlepaliy C UCKYCCTBEHHBIM KPOBO-
oOpamenuem (CPB). B akciepumenTe Ha 30 coba-
Kax II0Ka3aHo, YTO IPUMeHeHne JOKCUIIMKINHA
MPUBEJIO K CHUKEHUIO ChIBOPOTOYHOU KOHIIEHT-
pauuu MMP-9, ipu aTOM, 110 CPAaBHEHUIO C KOHT-

poJieM, yMeHbIIajach Aerpafanus KJIeTOYHOU
MeMOpaHbI aJIbBEOJISIPHOTO JIUTENNSI, CHUMKA-
Jiach HeUTpoMIbHas UHPUIBTPAIIUA U OTEK JIET -
KHX, B TOM YHCJIE — IPU UCIIOJIb30BAHNHU HU3KUX
103 TOKCUIIMKJINHA [88].

Eme onyH mpuMep CBsA3aH C BTOPUYHBIM
MOBPEKIEHNEM JIeTKUX TPU HEKPOTUYECKOM ITaH-
KpeaTuTe, TaK KaK 9TOT IPOIecC TOsKe ONOCPeO-
BaH MAaTPUKCHOM MeTaJIJIONPOTENHA30M U3 HEH-
TpodmiioB. B sakciepuMeHTe Ha MOJIEJIU OCTPOTO
MMaHKpeaTuTa OIEHWBAJN CIHOCOOHOCTH TOKCHU-
UKJIMHA KaK WHTHOUTOpa IHUPOKOr0 CIEKTpa
MeTaJJIONPOTEeNHA3 NpPeNoTBPAIaTh JIeTOUYHbIe
OCJIO’KHeHUs1. B paboTe HeMeITKUX KOJIJIET JoKa3a-
HO, 9YTO MHTIOUPOBaHUEe aKTUBHOCTH MMP-9 nok-
CHLMKJIMHOM YMEHBIIIAJIO CBSA3aHHOE C ITaHKpea-
TATOM TIOBpEKJeHWe JIETKUX W 9KCIPECCHUIO
MMP-9 B JIeTOYHOU TKaHU, U OBLIO MTPEJIOKEHO
HWCNOJIb30BATh JOKCUIIUKJIVH JJI TpeoTBpallle-
HUSI BTOPUYHBIX JIETOYHBIX OCJIOKHEHUU ITPU OCT-
poM naukpearure [91].

O6006111as pe3yabraThl IPUBEIEHHBIX BBIIIIE
uccyie0BaHNU, Mbl BUUM, YTO IIPU BO3€HCTBUHA
HeOJIarTONPUATHBIX (PAKTOPOB PasHOro reHe3a
UMeeT MeCTO CXOMHBIA MeXaHW3M BTOPUYHOTO
MMOBPEKIEHNS JTeTOYHON TKaHU U3OBITKOM Mart-
PUKCHBIX METAJIJIONPOTENHA3, A TaK)Ke NMeeM
9KCITepUMeHTA/TbHbBIE JOKA3aTeIbCTBA CIIOCOOHO-
CTH TOKCHUIIMKJIMHA WHTHOMPOBATH MACCUBHBIN
BeIOpOoCc MMP -9 11 ipeioTBpamarh paspyuInTe s h-
HBIU MPOITECC B JIETOYHOU TKAHMU.

TakmM o00pas3oM, CeromHsi, B YCJIOBHIX
Tekyei anugemun COVID-19, MBI UMeeM cepb-
e3Hble TeopeTudecKkre 000CHOBAHUS U peaslhb-
HYI0O BO3MOYKHOCTb HCIOJB30BaTh ONWH W3
nHTuOuUTOpOoB MMP-9 17151 TedeHUsI KOPOHABHU-
pycHOH MHpeKIuu — JOKCUIUKJIUH. Jlokcu-
IIUKJINH U3BecTeH OoJjiee 50 JJeT BO BCEM MHUpE,
UMeeT NeCSATKU TeHepUYeCKUX HasBaHUU, MO
CHX IIOP He IIOTePSJI AaKTyaJbHOCTHU U UCII0JIb3Y-
eTCsl IPU CaMbIX pas3HBIX 3abojieBaHUAX [92].
Bisiarogaps xopotiei mIepeHOCUMOCTHA U HU3KOH
JacToTe HesKeslaTeIbHbBIX PeaKIni Ipu Heo0X0-
IUMOCTU MOKEeT Has3HadyaTbCs IJAUTEJbHBIMU
KypcamMu — OT 7 nHell 1o 3-4 Hegesb (93, 94] u
Jaxke 10 Tpex MecAanes [95, 96]. BaskHO Takke,
4TO NOKCUIIMKJINH B HEKOTOPBIX CTPAHaX BXOOUT
B IIepeYeHb PEKOMEHIYeMBIX JIEKapCTB IJIs
COVID-19 (tab.. 1), B yncJie qpyrux pecnupa-
TOPHBIX aHTUOUOTUKOB [97], HO HEM3BECTHO,
Kak 4acTo, Korjga U ¢ KakuM 3d¢eKToM OH
peanbHO NIPUMEHSAETCs Ha IPAKTUKE.

Ha ocHOBaHWM mpenCcTaBJIEHHBIX BBIIIE
¢aKTOB, TOKCUITUKINH Kak nHruouTop (MMp-9)
UMeeT BCE OCHOBAHUSA OKasaThCsA 3PP eKTUuB-
HBIM CPEeJICTBOM JJIsI TAlUEHTOB, 3aPa3UBIINXCS
BupycoMm SARS-CoV-2 u rocnuTann3npoBaHHbIX
B cTanuoHap. VMHruOupoBaHWE MaTPUKCHBIX
MeTaJJIONIPOTeNHAa3 MOYKeT TMpPeJOTBPATUTH
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3aIlyCK KaCcKaa II0BPeyKIeHUs JIETOUHON TKAaHU,
a UMEHHO — pa3pylleHue MaTPUYHbBIX KOMIIO-
HEHTOB 0as3a/IbHBIX MeMOpaH aJTbBEOJISIPHOTO
AIUTEJINs, 9HAOTEJINU COCYL0B, MEKKJIECTOYHBIX
CoeIMHEHUN, OCTAaHOBUTH MPOTPecCUpOBaHUE
TUIIEPBOCIIAJIEHU S B UHTEPCTUIIMAIbHOU TKaHH,
n30eKaTh MOCJEICTBUN TAMKEJION TUIOKCUH U
OPJIC. OmHOBpEMEHHO NOKCUIUKJWH pPellaeT
3a/1avy CTAapTOBOHW aHTHOAKTepUaIbHOU Tepa-
MM, €CJIM OHa IIOKas3aHa, TaK KakK [0 CIEKTPy
AKTUBHOCTU OTHOCUTCS K PECOUPATOPHBIM aHTH-
OmoTHKaM [AJiI BHEOOJbHUYHBIX HHEBMOHUI.
CrmocoOHOCTh MOKCUIIUKJINHA WHTHOUPOBATH
MAaTpPUKCHbIEe METAJIJIONPOTENHA3bl OKa3ajach
MOJIE3HON TPU XPOHUYECKUX OOCTPYKTUBHBIX
opouxuTax [98], uTO pemaeT nmpodJsemMy BbIbOpa
aHTUOMOTHKA nJaa mnanuentos c¢ COVID-19,
umeroninx XOBbJI B anamHe3se. Enie oJHO BaskHOE
CBOMCTBO MOKCUIIMKJIMHA — OH He IMOAaBJIsSET
KOJIOHH3aIMOHHYI0 PE3UCTEHTHOCTh, TO €CThb
ABJIAETCSA MANANINM IIPpernapaToM B OTHOIIIEHUH
MHUKPOOUOTHI KUITEYHUKA, a 9TO Ba’KHO JIsA
NpenoTBpalleHus BTOPUYHBIX T'OCIUTAJIbHBIX
uHpekruit u cerncuca [99-102].

OskumaeTcsi, UTo IpUMeHeHne HHTUOuTOpa
MaTPUKCHBIX METAJJIONIPOTENHA3 — JIOKCUIUK-
JIMHA — Yy NAallMeHTOB, [IOCTYIIUBIINX B CTAl1O-
Hap ¢ COVID-19, npuBeneT K COKpalleHUIO
4ycJla CcaydaeB TAKeJ0r0o TeYeHUs, K CHUKe-
HUIO YaCTOThI Pa3BUTUS KPUTUYECKOTO COCTOSA-
Hus (nmepesox B OPUT, OPJIC, Heo6X0AUMOCTH
NBJI), a Tak:Ke CHU3UT PUCK BTOPUYHBIX OpraH-
HBIX JUCHYHKIHUNA ¥ JeTaJbHBIX MCXOJO0B.
PeasibHbIe BO3MOYKHOCTU 3TOU HOBOW cTpare-
ruu B JiedeHuu COVID-19 MOKHO OIEHUTH B
KOpPOTKHUE CPOKH, 0e3 0COOBIX 3aTpar. ABTOpamMu
IaHHOU cTtarbu padpaboran [IpoTokoJs uccie-
JIOBAaHHWS HAa OCHOBE JOKCUIIUKJIMHA KaK UHTU-
outopa MMP-9 st meuenuss COVID-19. I1poro-
KoJ1 OymeT pasMelleH Ha CaiTe B OTKPBITOM
JOCTyIle Ha PyCCKOM AA3bIKe. C y4eTOM YPreHTHO-
CTHU B YCJIOBUAX 3MIUIEMUH, IIPOTOKOJI IpeJIeJib-
HO IIPOCT, JIETKO PeaTM3yeTCsI B IIOOOM CTaIro-
Hape, KyJa IOCIIMTAJU3UPYIOTCA MAIUEeHThI C
COVID-19. Pemtenue 00 y4acTHH B 3TOM HCCJIE-
JOBaHWYU IpUHUMaeTcA Ha MecTrax. [Ipegycmor-
pEHO CpaBHEHME JBYX IPYIIl B 3aBUCUMOCTH OT
HasHauYeHHOU CTapTOBOU Tepamuu: A) rpynmna
IokcunmkanHa; b) rpymnma Jiro6oro apyroro
aHTHOaKTepuaJLHOTO TpemnapaTra (ecam Bpad
Jluteparypa
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3akJaouenue

B Hacrosee BpemMs MOYKHO HaOJ/TIOaTh Oec-
npereeHTHBIM TOTOK Hay4YHBIX IMyOJIMKalui Ha
temy COVID-19, B mae 2020 . eskeHeJeJbHO B
OTKPBITOM JOCTYIIe TOsIB/sIeTCS Oosee 120 HOBBIX
crareli 0 KopoHOBUpYCe. U Bce ske MesKIyHapoIHoe
Hay4yHOe COOOIIECTBO BBIHYKIIEHO KOHCTATUpPO-
BaTh, UTO ITIOKA HET KOHKPETHBIX METOJIOB JIeUeHN S
U HET MpemnaparoB C JIOKa3aHHOW addeKTuB-
HOCTBI0 TpoTuB SARS-CoV-2. OcTpo cTouT npodJie-
Ma rorcKa 3¢ (eKTUBHBIX ITPernaparoB ¢ IPYyTIMHU
MeXaHM3MaMU NeUCTBUS: He TOJIbKO JJ15 ITo/IaBJie-
HUS BUPYCA, CKOJIBKO J1JIs1 JIeYeHUsI HOBOI 60J1e3HI
nog HasBanuem COVID-19.

MHorune 1ekapCcTBEeHHbBIE ITpernapaThl, BRJIIO-
4yas Te, KOTOpbIe BXOAAT B HAI[MOHAJIbHBIE PEKO-
menpanuu EBponsr, CIIIA, Poccuu u ap., o6a-
JaroT caaboit JokasareabHON 6a30ii. OTCyTCTBUE
eIMHOU KOHIeNIIUN U U300UInue CpeCTB 4acTo
BeJIeT K N30BITOYHOCTHU B Ha3dHAYeHUsIX. B ycio-
BUSX ITOJIAIIPArMas3uy TPYTHO M30eskaTb CyMMU-
poBaHus MOOOYHBIX 3(PpPHEeKTOB U HETlpeABUIeH-
HBIX JIEKAPCTBEHHBIX B3aWMOJENCTBUN, YTO
MOSKET HeOJIarompusiTHO OTPA3UTHCSI HA COCTOSI-
HUU NAleHTa.

PyKOBOACTBYSICh IVTABHBIM ITPUHITUIIOM M€e/1-
IIAHBI «HEe HaBpeawn» (JIaT. «primum non nocerer),
Ka)kJoe JIeKapCTBeHHOEe Ha3HadYeHHe JOJIKHO
OBITH 000CHOBAHO C TOYKHU 3PEHUSI JOKA3aTeTbHON
MenuiuHel. [IpuMeHeHNe IpenapaToB ¢ HeJOKa-
3aHHON 3 (PEKTUBHOCTHIO OIpaBJaHO JUIIb B
paMKax HayYHOTO MCCTIeI0BaHMs, KOTOPOe HeoOXo-
VMO OPTaHU30BaTh, C IeJIbI0 JJOKA3aTh UJIH OIIPO-
BEpPrHyTh 3(p(peKTUBHOCTH Ipernapara, ¢ mocJje-
JyIOIIM 0OHApoJOBaHUEM pe3y/IbraToB, YTOOBI B
cJIydae ycliexa ¢ YBEpeHHOCThIO PeKOMEHI0BATh
OoutbImHCTBY marueHToB ¢ COVID-19.
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