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KoHdnukT nHTepecos

Octpas pecnnpatopHas uHbekuns COVID-19, Bbi3biBaemas kopoHaBmpycom SARS-CoV-2 (2019-nCov),
B 15-20% cnyyaeB npoTeKaeT B TSXKENOM M KpaiHe TSKeNoi CTeneHu, 4To CONpoBOXAAETCS Heob-
XOOMMOCTbI0 PeCnMPaTOpHON NoaAepkku. lMnepbapuyeckasi OKCUreHaUms npusHaHa 3pHeKTUBHbIM
CpeacTBOM Tepanuu, BOCMOMHAWMM Ntobble GopMbl KUCIOPOAHOW 3340/KEHHOCTY.

MccnepoBanune 6e3onacHoOCTM npumeHeHus runepbapuueckoin okcureHaumn (MBO) y naumeHToB ¢
COVID-19.

Bbinn obcnenoBaHbl 32 naumeHTa ¢ AuarHo3oM «KopoHaBupycHas MHGbEKLMS, BbiI3BaHHAs BUPYCOM
SARS-CoV-2» (10 — 6onbHble cpenHeit Tsxkectn (KT 1-2), 22 — 6onbHble B Tskenom coctosiium (KT
3-4)), koTopbIM BbIN Ha3HaYeH Kypc runepbapuyeckoi okeureHaumu (Fb0O). Mpouenypbl ocyLwecTsnsam
B peaHMMaLMoHHoM 6apokamepe Sechrist 2800 (CLLA) npu pexxume 1,4-1,6 ATA B TedeHue He bonee
60 MUHyT. Bcero naumeHTsl nonyunnu 141 ceanc '60. Jo u nocne kaxnoro ceaHca 'O oueHuBanu
Cy6beKTUBHbIE MOKA3aTen COCTOSHUS NALMEHTOB U U3MEPSIU HACbILLEHWUE KPOBU KUCIOPOAOM.

bbin paspabotaH anroput™ BegeHus kypca b0, 3aknoyaoWwmincs B UCNONb30BAHUM NPU NEPBOM ce-
aHce «MArkMx» pexxumoB (8o 1,4 ATA) c nocneaytoLeit KOoppekTUpPOBKO AaBneHus (He Boiwe 1,6 ATA)
B TEYEHMe Kypca AN LOCTUXKEHUS MAaKCUMAbHOrO TepaneBTUYeckoro addekTa U kombopTa Ans na-
umeHTa. Ha poHe nposenerus kypca 60 y nauneHToB 6bl10 OTMEYEHO NOBbIWEHME HACLILLEHUS KMUC-
NOPOLIOM KPOBM Y MaLMEHTOB B 06enx 06cnenoBaHHbIX rpynnax, a Takke NofoXUTeNbHas AMHAMUKA B
BMAE YMEHbLUIEHWS OAbIWKMK YNy4YlleHUs OBLLEr0 CAMOYYBCTBUS.

BkntoueHne B koMnnekcHyto Tepanuio npu COVID-19 exenHeBHbIX ceaHcoB (He MeHee 4) runepba-
pUYECKOM OKCUTeHauMn B «Markux» pexxumax (1,4-1,6 ATA) nokasano cBoto 6e30macHOCTb M npes-
BapUTE/IbHbIV NONOXUTENbHbINA 3DDEKT Ha CYyObEKTUBHOE COCTOSIHME 0OCNef0BaHHbIX MALMEHTOB U
[MHAMUKY HACbILLEHUSI KDOBU KMCTIOPOLOM.

KOpoHaBupycHas uHdekuus, COVID-19, runepbapuyeckas oKCUreHawums, TMnoKceMus, pecnmpaTopHas
noaAepxka
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ABTOpbI 3a89BNSAKOT 06 OTCYTCTBUMU KOHMAMKTA UHTEPECOB

BnaropapHocTb, PuHaHCMpoBaHue MccnenoBaHue NpoBOAMAOCH 6€3 CMOHCOPCKONM NOAAEPKKM

ATA — aBCoOTHOe aBlieHe

I'BO — runepbapuueckast OKCUTE€HALIUS
MBJI — mucKyccTBeHHAs BEHTUISLINS JIeTKUX

DKMO — skcTpakopriopajibHast MeMOpaHHasi OKCUTeHaLST
COVID-19 — Corona Virus Disease 2019
SARS-CoV-2— Severe acute respiratory syndrome-related

KT — xommbioTepHast ToMorpadus coronavirus 2
HUBJI — HeuHBa3MBHAasl UCKYCCTBEHHAsI BeHTWISILMS JIETKUX SpO, — HacChIIEHMEe KPOBYU KMUCIOPOIOM
BBEOEHUE

IManmeMusi HOBOIV KOPOHABUPYCHOM MHMeKIun
COVID-19, BbI3bIBaemoli KopoHaBupycom SARS-CoV-2,
BriepBble 3adukcupoBaHHas B KoHie 2019 r. B ropope
Vxanb (Kuraiickas Haponmnas Pecriy6nmka), a mo3gHee
pPacIpoCTpaHMBILIASCS TI0 BCEMYy MUPY, 3aTpOHY/Ia Oonee
15 mH. yenoBek [1]. 3HauMTenbHASI TPYLHOCTD IIPU Jieve-
HUY TIALUMEHTOB 3aK/I0Ya/iach B OTCYTCTBUM TOCTATOYHOM
uHbopMaLuu 0 NaToGU3UONIOrUM UHPEKIMOHHOIO MPOo-
1ecca 1 aieKBaTHbIX MeTOZaxX Teparmin.

314

OpmHOJi U3 BeAyIUX MPUYMH OCIOKHEHUH Y 60TbHBIX
SARS, Hapsiily € pa3BUTHEM HeaZleKBaTHOI'O BOCIIAIUTe b-
HOTO OTBeTa opraHusMma [2] u gucdyHKIMe cBepThIBalo-
el cucTeMbl KpoBU [3], SIBJIsSIeTCS TMIIOKCHS, IIPUYEM B
15—20% wnabmomenuii 3abojeBaHue MMPOTEKAeT B TKe-
JIOVi M KpaiiHe TSKeJol CTereHu, 4YTo Tpe6GyeT MOTOTHN-
TeJIbHOJM KUCIOPOAHOV TMOALEPKKM [4], mpuuyeM B psife
crygaeB HOpMoGapuyeckasi OKCUMTEHAlysl, B TOM YKCIIe
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MHBa3MBHag BeHTwIsuus Jyerkux (MBJI), okaspiBaeTcs
ManoadhbeKkTuBHOI [5].

OnHUM M3 CIIOCOO0B TUKBUIALMM TUTIOKCUM SIBIISIETCS
MUCTOAb30BaHNe TEeXHOJIOTUM 3KCTPAKOPIOPaIbHOM OKCU-
reHauuu kposu (OKMO), omHako OKMO, Kak mpaBuio,
MPUMEHSIeTCS B KauecTBe KpaliHero CpelCTBa B CBSI3U C
PSIAOM CYIeCTBEHHBIX HeJJOCTAaTKOB [6].

ITosToMy B YWIOBUMSIX NHaHIEMMUM IepBOOYEpenHOI
OblIa 3a7aya TIOMCKa a[JeKBaTHBIX METOJOB OKCUT€HALINHA,
HAIlpaB/JIeHHbIX He TOAbKO Ha JMKBUIALMIO TUMIOKCUU U
TUIIOKCEMMM, HO U CIIOCOGHBIX CHU3UTb PUCK TePEBO-
Ia mnauyeHTa Ha MHBa3uBHYW MBJI. CoueTaHueM Takux
XapaKTepUCTUK 061amaeT rumnepobapuuecKkast OKCUreHaIus
(TBO) — MeTO[, OCHOBAHHBIN Ha AbIXaHUM UYMUCTBIM KUC-
JIOPOAOM 107, TIOBBIIIEHHBIM JaB/IeHMEeM, [T03BOJSIOINIA
JVKBUAMPOBATH JII0ObIe (HOPMBI KMCTOPOIHO 3aI0/IKEH-
HOCTM 3a CUeT JOCTaBKU KMUCIOPOLA K OpraHaM U TKaHSIM
IIyTeM €ero pacTBOPeHMsI B XUIKUX CpelaxX OPraHuM3Ma
[7]. Crincok mokasanuit K I'BO noOCTOSIHHO pacumpsiercs,
B YaCTHOCTHM, MEXKIyHapogHOe o0061ecTBOM IIomBOIHOI
n T'mnepbapuyueckoit meguiyuel (UHMS) HasbiBaeT I'BO
METO[OM JieueHus Mpyu 14 pasianyHbIX 3a60TeBaHUIX U
CMHAPOMAX, B TOM YMCJIe TIPU HapyIIeHUSIX PerMOHaIbHO-
ro KpPOBOCHAOXeHMSs, MHOEKIMM MITKUX TKaHEei, TKaHe-
BOJI uiemun " T.4. [8]. Bce mepcrieKTuBbl OJIs UCIIONb30-
BaHMs1 [BO B KOMITJIEKCHOJ Tepanuy y MalyieHTOB C HOBOJA
KOpOHaBUPYycHOIi nHbekmeit y 'BO ecTs.

Bormpoc BbI3bIBasia 6€30MacHOCTh MpuMeHeHust IBO y
nanueHToB ¢ COVID-19, mOCKONBKY B POCCUICKUX PEKO-
MeHJalUMSIX MPOTUMBOIOKa3aHueM K Ha3zHauyeHuiwo ['BO
SIBJISIETCSI CJIVBHAS IBYCTOPOHHSISI THeBMOHMS [9], a 3apy-
6eskHbIe VICTOUHMKY He OTHOCST ITHEBMOHMIO K ITPOTUBO-
nokasaHusM K HasHaueHuto ['GO [10, 11]. B cBsisu ¢ Tem,
yto nipu COVID-19 maTodu3moaorus ITHEBMOHUM OT/IN-
YAEeTCs] OT ee KIACCMYEeCKOTO IMPOSIBIEHNMsI, ObUIM BBIIBMU-
HYTBI IpeAnonoxkenus 06 adhdexruHoctr [BO B JTaHHOM
aryygae [12, 13].

VKaszaHHble MPEeAIONOKeHNUST ObLIM TMOAKPEerIeHbl
BIOCJIEICTBUM OINMCAHMEM IOJIOKUTENbHBIX Pe3y/abTaTOB
npumeHenus 'O y naunuenTtos ¢ COVID-19 [14-16].

OTU UCCAef0BaHUS MONTOJNKHYIM K BKIIOYEHUIO B
JAHHYIO0 MPOGIEeMATUKy HayyHbIe IIEHTPbI, 3aHMMAIOII-
ecst Borpocamy 6apomenunyHbl [17-20]. B kpaTyaiimme
CPOKM Hayva/ll McCClIefoBaHMS MO wucnonab3oBaHuo I'BO
B Tepanuu mnanueHToB ¢ COVID-19 u I'BY3 «HUN CII
umM. H.B. CkmdocoBckoro [I3M», 06/1agaoniuii 60raThbiM
OITBITOM McCHoib30BaHusI I'BO mipu jiedeHMM pasaUMIHbBIX
MaTOJIOTMYECKUX COCTOSIHMI, B TOM 4MCJIe KM3HEeyrpoxKa-
omux [21-26].

Llenbio JaHHOI paboThI SIBSIIIOCH UCCIeloBaHKe 6e30-
nacHocTy npuMmeHenusi I'BO npu nevenmnn COVID-19.

MATEPUAN U METOAbI

BputM BKIIIOUEHBI B MCCeOBaHMe 32 MalyeHTa ¢ aua-
rHo3oM «KopoHaBupycHasi MHG®eKMsI, BbI3BAHHASI BUPY-
com SARS CoV-2», HaxomuBiuMecst Ha jeueHuu B ['BY3
«HWU CIT um. H.B. CximdocoBckoro JI3M» B 2020 1. Bee
MauyeHTbl HY>XOAIUCh B AOIOTHUTENbHON KUCIOPOLHOM
Tepanuiu BbICOKOMIOTOUHO OKCUTeHOTepaIuy in mpoBe-
JIleHMM CeaHCOB HeMHBA3MBHOI MCKYCCTBEHHOI BeHTUJISI-
1ty jerkux (HUBJI). TTauyeHThI ObUIM pa3fesieHbl Ha JBe
TPYIIIIBI IO CTENIeHY TSDKeCTU Ha OCHOBAHMM JAaHHBIX KOM-
nbroTepHoit Tomorpadum (KT) nerkux: rpymmna 1 — 60ib-
Hble cpenHeil Tsikectu (KT 1-2), rpymnma 2 — 60/1bHbBIE B
Tspresniom coctostHum (KT 3-4) (tab. 1).
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VI3 maHHBIX IIPe/ICTaBJIeHHbIX B TabaMIe 1, BULHO, UYTO
MIpY CXOOHOM pPacIpeeeHny 10 BO3PacTy U Moy 60ib-
1eil CTerneHM TOpaskeHMsl JIETKUMX COOTBETCTBYeT Gosiee
HU3KUII YPOBEHb HACBIIIEHUSI KPOBU Kucaopomom — 90
[88; 92,75] % mpotus 94 [91,25; 95] % mpu KT (3-4) u
KT (1-2), cooTBeTCTBEHHO. Pasninuns B MeauaHe CPOKOB
Havasia TBO B rpymnmax 6blIM 0OGYCJIOBIEHBI ITOTPEOHOC-
ThIO B MPOBEIEHUM HEMHBA3UBHON BEHTWISIIIUM JIETKUX
(HMBJI) y nauueHTOB 2-J1 TPYIIIIbI.

I[Tpotiemypsl OCYIIECTB/ISIY B peaHMMaIIOHHO 6apo-
kamepe Sechrist 2800 (CIHA) (puc. 1) ipu peskume 1,4—
1,6 ATA B TeueHue He Gosee 60 MMUHYT. Bcero maieHTsbI
nonyumau 141 ceanc I'BO. [lo n mowie KaXxaoro ceaHca
U3MepsUIM HachlllleHre KPOBU KMUCIOPOLOM.

CraTucTuieckuit aHaau3 AaHHBIX MPOBOAUIN C TIOMO-
IIBI0 MTaKkeTa rnporpaMmmel Statistica 10 (StatSoft, Inc., CIIIA).
OmmcaTenbHast CTaTUCTUKA KOIMYECTBEHHBIX MPU3HAKOB
npencrasiaeHa B Buge Me [Q1; Q3]. ConocTaBneHne uccie-
IyeMbIX TPYIII MPOBOAMIN C UCIIONb30BaHMEM t-KpUTe-
pust CThiomeHTa U Kputepust BusikokcoHa. CTaTucTUuecku
3HAYMMbBIMU CUMTAIM Pa3anumst pu 3HaueHusx p<0,05.

PE3VYJIbTATbI

B cBSI3M C OTCYTCTBMEM B HACTOSIIIIEE BpeMsl persa-
MeHTUpoBaHHOTro anroputma I'BO npu COVID-19 (Tabi. 2)
Hamu 6bLT pa3paboTaH COGCTBEHHbIN alITOPUTM IIPOBELe-
Hus Kypca ['BO.

[TepBbIli «TeCTOBBIV» CeAHC NPOBOAWIN B DeXUMe
1,4 ATA B TeueHne 30 MUHYT C LI€JIbIO BbISIBJIEHMS BO3MOX-
HbIX TIPOTUBOTIOKA3aHU ¥ CYOBEKTUBHOM OLIEHKU CaMO-
YYBCTBMS TMAallieHTa BO BpeMs 6apoceaHca. [Ipyu BbIsiBIIe-
HMM TIPOTUBOTIOKA3aHM (KIaycTpodobusi, 60/b B yIIaxX U
T.7.) CEaHC MpeKpalaacs 1 rmaiuueHTy B gaabHelmem [6O
He HasHavyaiu. [IpM OTCYTCTBMM NPOTUBOMNOKA3aHUI U
nuckomdopTa Bo BpeMs 6apoceaHca MMocaenyomiye ceaH-

Tabnuya 1

XapakTepucTHKa 00C/IeJOBaHHBIX MAIeHTOB U MapaMeTpPhI
ceancos 'BO

Table 1

Characteristics of the examined patients and parameters of
HBO sessions

Mapametp 3HaueHue
fpynna 1 [pynna 2
Yncno naumeHTos, n 10 22
[LaxHble KT nerkux:
KT-1 1(10,0%) -
KT-2 9 (90,0%) -

KT-3 - 16 (72,7%)
KT-4 - 6 (27,3%)
Bo3spacr, net 63,5 [51; 74] 59[51,75; 67]

Mon

MY>KCKOM 5 (50,0%) 10 (45,5%)

SKEHCKUI 5 (50,0%) 12 (54,5%)
SpO, npu AbIxaHnu aTMOCHEPHbIM 94 [91,25; 95] 90 [88;92,75]
B034yxoM nepep, 1-m ceancom 60O, %
Cpok Hauana kypca 6O (cyTku oT MOMeHTa 3,5[1; 4] 6[3,25;9,5]
nocTynnexus)
Yucno ceancos 6O B kypce 4[3; 4] 51[3,75; 6,25]
BbI6bIBLIME NALMEHTbI MO MPUYMHE:

Knayctpodobus

601b B ylWwax - 1 (4,5%)

1(10,0%) 1 (4,5%)

Mpumeuanns: TBO — runepbapuueckas okcureHaumns; KT — komnbloTepHas

Tomorpadms; SpO, — HacblweHne KpoBH KMCIOPOAOM
Notes: CT — computed tomography; HBO — hyperbaric oxygenation; SpO, — blood
oxygen saturation
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CBbI TIPOBOAWIIN €XegHEBHO B pexxuMme 1,6 ATA B TeueHue
40-60 MMHYT C BO3MOXXHOCTBIO KOPPEKTUPOBKYM pabodero
IaBleHUs] BO BpeMsI ceaHCa Ha OCHOBAHUM OIIYILeHUIt
MaiyeHTa.

Ipu olleHKe CyObEKTUBHBIX ITOKA3aTeNeil COCTOSTHMS
MalyeHTOoB GblyIa OTMeUeHa MOJIOKUTEIbHAS AMHAMMKA B
BUJIe YMEHBIIEHNS OIBIIIKA Y YIyUIlIeHNs] 06IIero camo-
YyBCTBUSI.

ITpu ananmm3se auHamMuky qaHHbIX KT jmerkmux Ha doHe
nipoBenenust [BO B pspme cayyaeB GUKCUMPOBAIN CHUKE-
HME VHTEHCUBHOCTY MOPa’KeHMS JIeTOYHOV MMapeHXVMBI,
yMeHblIleHre 06beMa MopaskeHNsT TIeTOYHOI TKAaHY 3a CUeT
perpecca 30H «MaTOBOIO CTeK/JIa» M OGpaTHOE pasBUTHE
ouaroB KoHcomupauuu. B 1-i rpyrie y ogHOro nauyeHTa
(10,0%) Habmomany CHUKeHME CTeIeH! TSKeCTU MHPUITb-
TPAaTUBHO-BOCIIAJIUTEIbHBIX M3MEHEeHMIi B 060MX Jier-
kux — ¢ KT-2 go KT-1; Bo 2-ii rpynne CHUXXeHIe CTeleHn
TskecT ¢ KT-3 mo KT-2 6bUI0 OTMEUEHO Y 6 MalyeHTOB
(27,3%).

IMpu ananuze BausHUSI ceaHcoB ['BO Ha HackbllieHNe
KPOBU KUCIOPOIOM (Tabi. 3) MOMOKUTENbHYIO JUHAMUKY
Habmomanu B 06eux o6ciIemoBaHHBIX Tpymnax. Omiume
COCTOSIJIO B TOM, UTO I'PYIINA NalMEeHTOB B TSDKEJIOM COCTO-
SIHUM TpeboBasa 6ojiee MPOJO/KUTEIBHOTO HeNpepbiB-
Horo kypca I'BO. Tak, ecsin B 1-11 rpyme 80% mnauneHTOB
rorpeboBasioch 4 ceaHca 1js1 3aBepuieHus: Kypca I'BO,
TO BO 2-i1 TpyIINe Ajiss 3TOTO OOJNBIIMHCTBY MalMeHTOB
(81,2%) maieHTOB MOTPeOOBAIOCh Ha 2 ceaHca 6GoOJbIle
(p<0,05).

OBCYXXAEHUE

UnTepec x BrmoyeHMio '6O B KOMIUIEKCHYIO TE€PATINIO
naiyeHToB ¢ COVID-19 060CHOBAaH HIMPOKUM CIT€KT-
pOM ee BO3HENCTBUSI HA OPraHU3M, 06eCIeuMBAIOIUM
He TOJNbKO KOMIIEHCALMIO TPAaKTUUYeCKM J6bIX (Gopm
KUCJIOPOTGHOM HEOCTaTOYHOCTM, HO M MOOWIIM3YIOIINM
peakiuy GU3MOIOTMYECKOI M MeTaboIMIecKoil aganTa-
LMY NIPY Pa3/IMYHBIX NTATOJIOTMYECKMX IIPOLLeccax IUIOK-
CMUYeCKOTO ¥ HeTMIIOKCUYeCKOTo reHesa [9].

ITpu COVID-19 I'BO-Tepanusi MOXXeT 6bITh 3P heKTMB-
Ha B OTHOLIEHUM CHVDKeHUs YpPOBHS UMTOKMHOB (TNF-aq,
IL-1B, IL-6) [27-29], TO eCTb MMHMMM3ALMUM CTeleHU
«UUTOKMHOBOIO IITOPMa», ¥ BBID&KEHHOCTY OKUC/IUTEIb-
HOro cTpecca [29-31], a TaxKe yIydlIleHUs KalluUISIpHO
mponubepanyy M YCKOPeHMsI BKIIOUEHMs] KO/ulaTepasb-
HOro KposoToKa [32, 33]. Kpome Toro, I'bO sBisnach
NleliCTBeHHOI Mpu MHGPEKUMOHHBIX OCTOKHEHUSIX, KOrIa
Lpyrie MeTO[bl OKa3bIBanuch HeaddeKTUBHbIMU [34-36].
MHQEKUVOHHBIX OCIOXKHEHUSIX, KOrga Ipyrue MeTOMbl
OKa3bIBANCh HeapdhekTUBHbIMU [34-36]. Takum ob6pa-
30M, 'BO MoXkeT MMeTb ITOJIOKUTEIbHOE BIAMSIHME Ha BCe
K/TIOUeBbIe aCTIeKThl Pa3BUTHS MHPEKLMOHHOTO TIpolecca

Ta6nuuya 3

Puc. 1. [IpoBeseHue Mpolieayphl ruepbapnuecKkoit OKCUreHaum
B peaHMMalMOHHOM 6apokamepe Sechrist (maiyeHTka A., 78 net,
KT-4, npoH-110311LIMs)

Fig. 1. Hyperbaric oxygenation in the Sechrist chamber (78-year-
old female patient A., CT-4, prone position)

Tabnuya 2

ITapameTpsl peskumos I'BO
Table 2

HBO mode parameters

Ne Pa6ouee [nuTenbHocTb, Konuyecto ceaHcoB McTouHmK
[aBnexue MUH
(ATA), atm

1 2,0 60 1 ceaHc/neHb [14]

2 1,5 60 1 ceaHc/neHb (7 AHelt) [15]

3 2,0 90 1 ceaHc/neHb [16]

4 1,45 90 1 ceaHc/neHb [17]

5 2,2 60 2 ceaHca/neHb (4 aHs) [18]

6 1,6-2,4 30-60 5 ceaHcoB/7 aHelt [20]

MpuMeyaHus: ATA — abcontoTHoe faBnenue; NlbO — runepbapuyeckas okcUreHaums
Notes: ATA — absolute pressure; HBO — hyperbaric oxygenation

ripu COVID-19. OnHaKko JaHHOE MPeIoNoKeHe TpedyeT
60Jiee IeTAIbHOTO UCCIeIOBaAHMSI.

Kak yske 6bUI0 OTMeU€HO BbIllle, OTCYTCTBME MTOHMMA-
Hust BAMsHUS pexkuma ['BO Ha 6€30MacHOCTb Mal[MeHTa
MOXET TIPUBECTH K HebmarompusaTHeIM 3ddekTam. Tax,
HarpuMep, HECMOTPSI Ha MMeILIMecs B JIUTepaType yKa-
3aHMe 0 6e30IaCHOCTY PEKMMOB 10 2,5 ATA [5], oy1st marm-
eHTOB ¢ COVID-19 peKOMEeHIYIOT MUCIIOJIb30BaHUE «MSIT-
Kux» pexkxumoB (1,3-2,0, nauTenbHOCTbI0 45-90 MMHYT)
[5]- B To ke Bpems apyrue 2 U3 6 ucciaeqoBaHmii (Tab. 2)
TIpeJIaraloT «KeCcTkue» peskuMsbl (6osee 2,0 ATA) 6e3 06b-
SICHEHMSI TAKOTO TTOAX0/Ia.

[lo Hamemy MHEHUIO, B YCIOBUSIX HEIOCTaTOYHOI
nHpopMauuy o MatodM3NOIOrMUECKUX AaCIeKTaxX Ipo-
TeKaHus MHQPEeKUMOHHOTO IIpoliecca HeobXOAMMO IIpe-
SK7Ie BCEr0 PYKOBOZACTBOBATHCS TpeGOBaHMUSIMU obecrieve-

Hacspimenne KpPOBM KNUJIOPOAOM IIPpHU IIPpOBEeAdeHN Kypca runepﬁapw{ecxoffi OKCHUTreHaluumn

Table 3

Blood oxygen saturation during the course of hyperbaric oxygenation

HacbiweHune kposu

Homep ceaHca

K1cnoponom, %

1 2 3 5 6 7 8
fpynna 1
no 95 [91,3; 95] 94 [93; 98] 94 192,8; 96,8] 95" [94; 97] 95,5"[94,3; 96,8] 96" [95; 97] - -
nocne 99 [98; 100] 100 [99; 100] 100[98,8;100] 100 [100; 100] 100 [100; 100] 99 [98,5; 99,5] - -
pynna 2
no 90°[88;92,8]  92,5%[87,8;96,3] 92,5"[90; 95,8] 94" [90; 96,5] 94,57 [92; 96,3] 93,57 [93; 97] 95[93;95,5]  95,5m[94,5; 96,3]
nocne 99 [97,3; 100] 98 [94,8; 100] 98 [97; 100] 99 [97; 100] 99 [97,3; 100] 99,51[98,8;100] 99[98,5;99,5] 100 [99,8; 100]

MpuMeyaHna: * — cTaTUCTMYECKM 3HAYMMOE OTIMUME OT UCXOLHOTO NoKasaTens B rpynne (kputepuii Bunkokcora, p<0,05), 8 — cTaTUCTMUECKM 3HAYMMOE OTAMYMEMEX Y NOKa3aTeNsIMN

B rpynnax (t-kputepuit CrblogeHTa, p<0,05)

Notes: * — difference from baseline in the group (Wilcoxon criterion, p<0.05), § — index difference between groups (Student’s t-test, p<0.05)
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HUS MaKCUMaJIbHOM 6630H8CHOCTI/I IIaleHTa, 4ero Mol n
MIpUIEPXKUBAINCH TIpU paspaborke anroputma I'BO mpu
COVID-19.

Ipekpaiienne kypca I'BO y 3 maiueHToB (Tabm. 1)
6bIIO CBSI3aHO C BBISIBJIEHMEM ITPOTUBOIIOKa3aHMIt (KIayc-
Tpod o6, 6OIb B yIIIax), BbIPAsKAIOIMKCS B I1cKoMdopTe
TMalyeHTa, HO He CHYDKAIIMX 6€30MaCHOCTb MPOLIeNyPhI.

Knuuuyeckuii MOHUTOPUHT He BBISIBUI HENOCTAaTKOB
MCTOMb30BAHMSI TAKOTO TOAXO0MA, TTOCKOIbKY «MSITKOCTb»
pexxuMa 1 obecrieueHre KoMmbopTa ManyeHTy OTpaxkaaInuch
Ha CTabMIM3aIyUM KaK ero MCUXO3MOIMOHAIBHOTO (CHU-
>KeHe TPEeBOKHOCTY, MOBBIIIEHNE KOHTAKTHOCTHM), TaK U,
B CBOIO OYepe/ib, 0OIIET0 COCTOSTHMSL.

Anamu3 nmaHHbIX KT JIerkux He BBISIBUI KaKUX-TMOO
HesKeJlaTelbHbIX 3P (dEKTOB (TpaBMa JIETOUHON MapeHXu-
MbI, Pa3BUTHeE JIETOYHBIX KPOBOTEUEHMIT), KOTOPbIE MOTJIN
ObI cTaTh ciaeacTBueM nposenenust [BO. Takum o6pasom,
MCIIONb3yeMble HaMU PeXKUMbI (He 6omee 1,6 ATA) siBisi-
I0TCST 6e30ITaCHBIMMU.

OCHOBHBIM JXe O3KMIaeMbIM jeuyebHbIM 3 dexrom I'BO
SIBJISIZIOCH TIOBbILIIEHME HaCBIIeHUSI KPOBU KUCIOPOAOM.
HecmoTpst Ha TO, YTO MOC/Ie ceaHca HACBILIEHUSI KPOBU
KUUIOPOAOM B TeueHMue 30 MMHYT CHIDKQJIACh MPaKTU-
YEeCKM JI0 VICXOIHbIX BEJIMYMH, HAOGIIOIaIach MOCTOSTHHAS
TIOJIOKUTeIbHAS IMHaMMKa JaHHOTO IMoKasaTesist OT ceaH-
ca K ceaHcy (Tabs. 3). DTO 0O6CTOSATENBCTBO MOXKET ObIThb

NIUTEPATYPA

1. Guan W, Ni Z, Hu Yu, Liang W, Ou C, He J, et al. Clinical characteristics
of coronavirus disease 2019 in China. N Engl ] Med. 2020;382(18):1708-
1720. PMID: 32109013 https://doi.org/10.1056/NE]Mo0a2002032

2. Zhang W, Zhao Y, Zhang F, Wang Q, Li T, Liu Z, et al. The use of anti-
inflammatory drugs in the treatment of people with severe coronavirus
disease 2019 (COVID-19): The Perspectives of clinical immunologists
from China. Clin Immunol. 2020;214:108393. PMID: 32222466 https://
doi.org/10.1016/j.clim.2020.108393

3. Klok FA, Kruip MJHA, van der Meer NJM, Arbous MS, Gommers DAMP],
Kant KM, et al. Incidence of thrombotic complications in critically ill
ICU patients with COVID-19. Thromb Res. 2020;191:145-147. PMID:
32291094 https://doi.org/10.1016/j.throm res.2020.04.013

4. Joly BS, Siguret V, Veyradier A. Understanding pathophysiology of
hemostasis disorders in critically ill patients with COVID-19. Intensive
Care Med. 2020;46(8):1603—-1606. PMID: 32415314 https://doi.
0rg/10.1007/s00134-020-06088-1

5. CaBwioB ILLH. O BO3MOXHOCTSIX TuIep6apuyeckoil KuUCIOPOLHOI
Tepanuu B JyiedeHuyu SARS-COV-2-MHQUUMPOBAHHBIX TALMEHTOB.
Znanstvena misel. 2020;42(2):55-60.

6. Henry BM, Lippi G. Poor survival with extracorporeal membrane
oxygenation in acute respiratory distress syndrome (ARDS) due to
coronavirus disease 2019 (COVID-19): Pooled analysis of early reports.
J Crit Care. 2020;58:27-28. PMID: 32279018 https://doi.org/10.1016/
j.jcre.2020.03.011

7. Whelan HT, Kindwall E. Hyperbaric Medicine Practice. 4th ed. North
Palm Beach: Best Publishing Company; 2011.

8. Moon RE. Undersea and Hyperbaric Medical Society. Hyperbaric Oxygen
Therapy Indications. 14th ed. North Palm Beach: Best Publishing
Company; 2019.

9. Temnnos B.M., Pasymusbiit H.B., IToB3yH A.C., BarousipeHos B.B., Jlory-
HoB K.B., PycakeBuu K.U. u ap. Bo3mMoxHOCMuU npumeHeHus: zunepbapu-
uecKoll OKCU2eHayuu 6 HeomoHCHOU MeduyuHe U peaHumayuu. Yue6Ho-
Memoduyeckoe nocobue. Cankt-Ilerep6ypr, 2019.

. Nikitopoulou TSt, Papalimperi AH. The inspiring journey of hyperbaric
oxygen therapy, from the controversy to the acceptance by the scientific
community. Health Sci J. 2015;9(4):7.

. Howell RS, Criscitelli T, Woods JS, Gillette BM, Gorenstein S. Hyperbaric
oxygen therapy: indications, contraindications, and use at a tertiary
care center. AORN J. 2018;107(4):442-453. PMID: 29595909 https://doi.
org/10.1002/aorn.12097

12. Paganini M, Bosco G, Perozzo FAG, Kohlscheen E, Sonda R, Bassetto F,
et al. The role of hyperbaric oxygen treatment for COVID-19: a Review.
In: Advances in Experimental Medicine and Biology. New York: Springer;
2020. PMID: 32696443 https://doi.org/10.1007/5584_2020_568

13. Harch PG. Hyperbaric oxygen treatment of novel coronavirus (COVID-
19) respiratory failure. Med Gas Res. 2020;10(2):61-62. PMID: 32541128
https://doi.org/10.4103/2045-9912.282177

14. Zhong X, Tao X, Tang Y, Chen R. The outcomes of hyperbaric oxygen
therapy to retrieve hypoxemia of severe novel coronavirus pneumonia:

1

(=]

1

—_

Russian Sklifosovsky Journal of Emergency Medical Care. 2020;9(3):314~-320. https://doi.org/10.23934/2223-9022-2020-9-3-314-320

CBSI3aHO C BO3MOXKHBIM [I€IIOHMPOBAHMEM HEKOTOPOTo
KO/IM4YecTBa KMCIOpOoJa B TKaHSIX opranusma [9].

[MonoxkuTenbHasi OMHAMMKA HACBIMIEHUS KPOBU KUC-
JIOpPOJIOM GJIaTOMPUSITHO CKasajaach ¥ Ha HEOGXOOMMOCTH
JOTIONTHUTENIbHOV KUCJIIOPOIHOM Tepanuu. B rpymnme manu-
€HTOB Cpe/iHeli TSDKeCTH YyKe BO BpeMsl POoBeJleHMs Kypca
I'BO Ha CrHOHTaHHOEe ObIXaHue ObUIO mepeBemeHo 70%
MalMeHToB, ocTajbHble 30% IMepeluiM Ha CIIOHTaHHOE
IbIxaHNe B TeueHue 1-2 CyTOK MocCjae OKOHUAHUS Kypca.
Bo 2-11 rpynmie oTkas OT OOMOJHUTENbHON KUCIOPOIHOM
Tepamnuyu Bo BpeMs Kypca 'BO Hab6moganu y 31,8% marm-
€HTOB, elle 40,9% 13 HMX Nepenuiu Ha CIIOHTAHHOE JIbIXa-
HUe B TedeHue 1-2 cyTOK mocwie 3aBepieHust Kypca I'bO.
OcTaBIIMMCS TTAlMEeHTaM ITOTpe6oBaIoch 6osiee OIUTeNlb-
HOe BpeMs [Jis1 0TKasa OT JIOTOTHUTENbHOM KUCTIOPOIO0-
Tepanuu. [Ipy 3TOM HM OTHOMY M3 TIAI[MEHTOB U3 06eux
06c1eMoBaHHbBIX TPYII B TeyeHue Kypca 'BO He moTpe6o-
BaJsics mepeBos Ha UBJI.

BbIBOL

BxiiroueHne B KOMIUIEKCHYIO Tepanuio ripu COVID-19
eXeZHEBHbIX CeaHCOB (He MeHee 4) rumnepbapuyeckoi
OKCUTeHallV B «MITKUX» peskumax (1,4-1,6 ATA) moka3sa-
JIO CBOIO 6€30MaCcHOCTb U ITPEIBAPUTETbHBIN TOTOKUTEITb-
HbIiT 3¢ heKT Ha CyOBeKTUBHOE COCTOSTHIE 00CIeJOBaHHbBIX
Mall¥eHTOB M AVMHAMMKY HACBILEHMSI KPOBM KMCIOPOAOM.

first case report. Zhonghua Hanghai Yixue yu Gaogiya Yixue Zazhi. 2020.
https://doi.org/10.3760/cma.j.issn.1009-6906.2020.0001

15. Guo D, Pan S, Wang MM, Guo Y. Hyperbaric oxygen therapy may be
effective to improve hypoxemia in patients with severe COVID-2019
pneumonia: two case reports. Undersea Hyperb Med. 2020;47(2):181-
187. PMID: 32574433

16. Thibodeaux K, Speyrer Z, Raza A, Yaakov R, Serena TE. Hyperbaric
oxygen therapy in preventing mechanical ventilation in COVID-19
patients: a retrospective case series. ] Wound Care. 2020;29(Sup5a):
S4-S8. PMID: 32412891 https://doi.org/10.12968/jowc.2020.29.Sup5a.
S4

17. Hyperbaric Oxygen as an Adjuvant Treatment for Patients With Covid-
19 Severe Hypoxemia. Available at: https://clinicaltrials.gov/ct2/show/
NCT04477954 [Accessed Jul 15, 2020].

18. Hyperbaric Oxygen Therapy Effect in COVID-19 RCT (HBOTCOVID19).
Available at: https://clinicaltrials.gov/ct2/show/NCT04358926 [Accessed
Jul 15, 2020].

19. Management by Hyperbaric Oxygen Therapy of Patients With Hypoxaemic
Pneumonia With SARS-CoV-2 (COVID-19). Available at: https:/
clinicaltrials.gov/ct2/show/NCT04344431 [Accessed Jul 15, 2020].

20. Safety and Efficacy of Hyperbaric Oxygen for ARDS in Patients With COVID-
19. Available at: https://clinicaltrials.gov/ct2/show/NCT04327505
[Accessed Jul 15, 2020].

. Kpsuno B.B. Heiipoxupypeus u Hetipopeanumamonozusi. Mocksa: ABB-
npecc; 2018.

22. Tonpnuu M.M., Pomacenko M.B., EBceeB A.K., Jleeuna O.A., [leTpuxos
C.C., Anemenko E.M. u ap. Ouenka 3¢hbGbeKTMBHOCTY UCIIONb30BAHMS
runep6apuyeckoil OKCUIeHaLy IPU OCTPOi LiepeGpanabHOi MaTo-
JIOTUMY C TIOMOIIBIO IEeKTPOXMMMUYECKON MeTomuku. Helipoxupypaus.
2010;(4):33-39.

23. Pomacenko M.B., JleBuna O.A., [InHuyk A.B., CropoxeB P.B., PxeBc-
kast O.H. IIpumMeHeHue runep6apuyeckoii OKCUTeHalyuyu B KOMILIEK-
CHOJ Tepamyy GOJBHBIX IOCJIE TPaHCIUIAHTALMM IOYKM B DPAHHEM
rocieonepanoHHoM nepuosne. Tpancnaanmonoeus. 2011;(2-3):75-79.
https://doi.org/10.23873/2074-0506-2011-0-2-3-75-79

24. Kpsunos B.B., ITerpuxos C.C., Cononos A.A., Tutosa 0.B., Pomacenko
M.B., JleBuna O.A. u1 ap. [IpMHIUIIBI MHTEHCUBHO Tepanuu G0IbHBIX C
cy6apaxXHOMIAIbHBIMY KPOBOM3IMSIHUSIMM BCJIELICTBYE Pa3pbiBa aHEB-
pU3M TOJIOBHOTO Mo3ra. JKypHan um. H.B. Ckaughocosckozo «Heomnoxc-
Has meduyuHckas nomouip». 2013;(4):48-52.

25. Jleeuna O.A., Pomacenko M.B., KpsuioB B.B., Ilerpukos C.C., Tonb-
nuH M.M., EBceeB A.K. I'mmep6apyuueckasi OKCUTeHaLys TPy OCTPhIX
3a60JIeBaHMSIX ¥ TTOBPEXIEHMSIX TOJIOBHOrO Mo3ra. HoBble BO3MOXK-
HOCTHM, HOBble pemenust. Helipoxupypeus. 2014;(4):9-15. https://doi.
org/10.17650/1683-3295-2014-0-4-9-15

26. Babkuua A.B., Xy6yrus M.II., Jleeuna O.A., EBceeB A.K., llla6aHOB
A.K., Toponuaposckas 1.B. u np. [TapameTpsl CHCTEMbBI OKUCIUTENTBHO-
BOCCTAHOBMUTEJIBHOT'O 'OMEOCTa3a Y SKeHIIMH C OITYXO/SIMM PerpOmyK-
TUBHOJ CUCTEMbI TOCJIe TPAHCIUIAHTAlUM OPraHOB Ha GoOHe Tumep-

2

—_

317



HOBOE O COVID-19

27.

28.

29.

30.

3

—_

Gapuueckoii okcureHaumu. Tpancnaanmonoeus. 2019;11(4):290-300.
https://doi.org/10.23873/2074-0506-2019-11-4-290-300

Benké R, Miklés Z, Agoston VA, Thonvien K, Répés C, Csépanyi-Komi
R, et al. Hyperbaric oxygen therapy dampens inflammatory cytokine
production and does not worsen the cardiac function and oxidative
state of diabetic rats. Antioxidants (Basel). 2019;8(12):607. PMID:
31801203 https://doi.org/10.3390/antiox8120607

Qi Z, Gao CJ, Wang YB, Ma XM, Zhao L, Liu FJ, et al. Effects of hyperbaric
oxygen preconditioning on ischemia-reperfusion inflammation and
skin flap survival. Chin Med ] (Engl). 2013;126(20):3904-3909. PMID:
24157154 https://doi.org/10.3760/cma.j.issn.0366-6999.20121165
Rossignol DA, Rossignol LW, James SJ, Melnyk S, Mumper E. The
effects of hyperbaric oxygen therapy on oxidative stress, inflammation,
and symptoms in children with autism: an open-label pilot study.
BMC Pediatr. 2007;7:36. PMID: 18005455 https://doi.org/10.1186/1471-
2431-7-36

Godman CA, Joshi R, Giardina C, Perdrizet G, Hightower LE. Hyperbaric
oxygen treatment induces antioxidant gene expression. Ann NY Acad
Sci. 2010;1197:178-183. PMID: 20536847 https://doi.org/10.1111/
j.1749-6632.2009.05393.x

. Ozden TA, Uzun H, Bohloli M, Toklu AS, Paksoy M, Simsek G, et

al. The effects of hyperbaric oxygen treatment on oxidant and
antioxidants levels during liver regeneration in rats. Tohoku | Exp

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Guan W, Ni Z, Hu Yu, Liang W, Ou C, He J, et al. Clinical characteristics
of coronavirus disease 2019 in China. N Engl ] Med. 2020;382(18):1708-
1720. PMID: 32109013 https://doi.org/10.1056/NEJM0a2002032

Zhang W, Zhao Y, Zhang F, Wang Q, Li T, Liu Z, et al. The use of anti-
inflammatory drugs in the treatment of people with severe coronavirus
disease 2019 (COVID-19): The Perspectives of clinical immunologists
from China. Clin Immunol. 2020;214:108393. PMID: 32222466 https://
doi.org/10.1016/j.clim.2020.108393

Klok FA, Kruip MJHA, van der Meer NJM, Arbous MS, Gommers DAMPJ,
Kant KM, et al. Incidence of thrombotic complications in critically ill
ICU patients with COVID-19. Thromb Res. 2020;191:145-147. PMID:
32291094 https://doi.org/10.1016/j.throm res.2020.04.013

Joly BS, Siguret V, Veyradier A. Understanding pathophysiology of
hemostasis disorders in critically ill patients with COVID-19. Intensive
Care Med. 2020;46(8):1603-1606. PMID: 32415314 https://doi.
0rg/10.1007/s00134-020-06088-1

Savilov P. On the Possibilities of Hyperbaric Oxygen Therapy in
the Treatment of SARS- CoV-2 Infected Patients. Znanstvena misel.
2020;42(2):55-60. (In Russ.)

Henry BM, Lippi G. Poor survival with extracorporeal membrane
oxygenation in acute respiratory distress syndrome (ARDS) due to
coronavirus disease 2019 (COVID-19): Pooled analysis of early reports.
J Crit Care. 2020;58:27-28. PMID: 32279018 https://doi.org/10.1016/
j.jcre.2020.03.011

Whelan HT, Kindwall E. Hyperbaric Medicine Practice. 4th ed. North
Palm Beach: Best Publishing Company; 2011.

Moon RE. Undersea and Hyperbaric Medical Society. Hyperbaric Oxygen
Therapy Indications. 14th ed. North Palm Beach: Best Publishing
Company; 2019.

Teplov VM, Razumnyy NV, Povzun AS, Batotsyrenov BV, Logunov
KV, Rusakevich KI. et al. Vozmozhnosti primeneniya giperbaricheskoy
oksigenatsii v neotlozhnoy meditsine i reanimatsii. Saint Peterburg, 2019.
(In Russ.)

Nikitopoulou TSt, Papalimperi AH. The inspiring journey of hyperbaric
oxygen therapy, from the controversy to the acceptance by the scientific
community. Health Sci J. 2015;9(4):7.

Howell RS, Criscitelli T, Woods JS, Gillette BM, Gorenstein S. Hyperbaric
oxygen therapy: indications, contraindications, and use at a tertiary
care center. AORN J. 2018;107(4):442-453. PMID: 29595909 https://doi.
org/10.1002/aorn.12097

Paganini M, Bosco G, Perozzo FAG, Kohlscheen E, Sonda R, Bassetto F,
et al. The role of hyperbaric oxygen treatment for COVID-19: a Review.
In: Advances in Experimental Medicine and Biology. New York: Springer;
2020. PMID: 32696443 https://doi.org/10.1007/5584_2020_568

Harch PG. Hyperbaric oxygen treatment of novel coronavirus (COVID-
19) respiratory failure. Med Gas Res. 2020;10(2):61-62. PMID: 32541128
https://doi.org/10.4103/2045-9912.282177

Zhong X, Tao X, Tang Y, Chen R. The outcomes of hyperbaric oxygen
therapy to retrieve hypoxemia of severe novel coronavirus pneumonia:
first case report. Zhonghua Hanghai Yixue yu Gaogiya Yixue Zazhi. 2020.
https://doi.org/10.3760/cma.j.issn.1009-6906.2020.0001

Guo D, Pan S, Wang MM, Guo Y. Hyperbaric oxygen therapy may be
effective to improve hypoxemia in patients with severe COVID-2019
pneumonia: two case reports. Undersea Hyperb Med. 2020;47(2):181—
187. PMID: 32574433

Thibodeaux K, Speyrer Z, Raza A, Yaakov R, Serena TE. Hyperbaric
oxygen therapy in preventing mechanical ventilation in COVID-19
patients: a retrospective case series. ] Wound Care. 2020;29(Sup5a):
S4-S8. PMID: 32412891 https://doi.org/10.12968/jowc.2020.29.Sup5a.
S4

318

32.

33.

34.

35.

36.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Med. 2004;203(4):253-265. PMID: 15297730 https://doi.org/10.1620/
tjem.203.253

Francis A, Baynosa RC. Hyperbaric oxygen therapy for the compromised
graft or flap. Adv Wound Care (New Rochelle). 2017;6(1):23-32. PMID:
28116225 https://doi.org/10.1089/wound.2016.0707

Sheikh AY, Gibson J], Rollins MD, Hopf HW, Hussain Z, Hunt TK. Effect
of hyperoxia on vascular endothelial growth factor levels in a wound
model. Arch Surg. 2000;135(11):1293-1297. PMID: 11074883 https://
doi.org/10.1001/archsurg.135.11.1293

Memar MY, Yekani M, Alizadeh N, Baghi HB. Hyperbaric oxygen therapy:
Antimicrobial mechanisms and clinical application for infections.
Biomed Pharmacother. 2019;109:440-447. PMID: 30399579 https://doi.
0rg/10.1016/j.biopha.2018.10.142

Higuchi T, Oto T, Millar IL, Levvey BJ, Williams T7J, Snell GI. Preliminary
report of the safety and efficacy of hyperbaric oxygen therapy for
specific complications of lung transplantation. ] Heart Lung Transplant.
2006;25(11):1302-1309. PMID: 17097493 https://doi.org/10.1016/
j.healun.2006.08.006

[la6yunu A.B., Mutpoxun A.A., BogueBa M.M., Totse C.B., ITomioB
B.H., TonoBuuckuit C.B. u ap. 'mmepbapuueckast OKCUTeHAIVSI MPU
TPAHCIVIAHTALMM OPTaHOB (KJIMHMUYECKUI OIBIT Ha MpUMepe TpaHC-
IUIAHTALMM JIETKUX). BeCmHUK mpancnaaHmonozuu u UcKyccmeeHHulX
opzanos. 2016;18(S):71.

Hyperbaric Oxygen as an Adjuvant Treatment for Patients With Covid-
19 Severe Hypoxemia. Available at: https://clinicaltrials.gov/ct2/show/
NCT04477954 [Accessed Jul 15, 2020].

Hyperbaric Oxygen Therapy Effect in COVID-19 RCT (HBOTCOVID19).
Available at: https://clinicaltrials.gov/ct2/show/NCT04358926 [Accessed
Jul 15, 2020].

Management by Hyperbaric Oxygen Therapy of Patients With Hypoxaemic
Pneumonia With SARS-CoV-2 (COVID-19). Available at: https://
clinicaltrials.gov/ct2/show/NCT04344431 [Accessed Jul 15, 2020].
Safety and Efficacy of Hyperbaric Oxygen for ARDS in Patients With COVID-
19. Available at: https://clinicaltrials.gov/ct2/show/NCT04327505
[Accessed Jul 15, 2020].

Krylov VV. Neyrokhirurgiya i neyroreanimatologiya. Moscow: ABV-press
Publ.; 2018.

Gol’din MM, Romasenko MV, Evseev AK, Levina OA, Petrikov SS,
Aleshchenko EI, et al. Otsenka effektivnosti ispol’zovaniya
giperbaricheskoy oksigenatsii pri ostroy tserebral’noy patologii s
pomoshch’yu elektrokhimicheskoy metodiki. The Russian Journal of
Neurosurgery. 2010;(4):33-39. (In Russ.)

Romasenko MV, Levina OA, Pinchuk AV, Storozhev RV, Rzhevskaya
ON. Use of hyperbaric oxygenation in the combination therapy of
posttransplant kidney patients in the early postoperative period.
Transplantologiya. The Russian Journal of Transplantation. 2011;(2—
3):75-79. (In Russ.) https://doi.org/10.23873/2074-0506-2011-0-2-3-
75-79

Krylov VV, Petrikov SS, Solodov AA, Titova JV, Romasenko MV, Levina
OA, et al. Principles of Intensive Care Of Patients With Subarachnoid
Hemorrhages After Cerebral Aneurysms Rupture. Russian Sklifosovsky
Journal Emergency Medical Care. 2013;(4):48—-52. (In Russ.)

Levina OA, Romasenko MV, Krylov VV, Petrikov SS, Goldin MM, Evseev
AK. Hyperbaric Oxygenation Therapy at Acute Cerebral Diseases and
Brain Damages. The New Opportunities And New Solutions. The Russian
Journal of Neurosurgery. 2014;(4):9-15. https://doi.org/10.17650/1683-
3295-2014-0-4-9-15

Babkina AV, Khubutiya MS, Levina OA, Evseev AK, Shabanov AK,
Goroncharovskaya IV, et al. Parameters of the oxidative-reduction
system of the homeostasis in female transplant patients with
tumors of the reproductive system treated with hyperbaric oxygen
therapy. Transplantologiya. The Russian Journal of Transplantation.
2019;11(4):290-300. https://doi.org/10.23873/2074-0506-2019-11-4-
290-300

Benké R, Miklés Z, Agoston VA, Thonvien K, Répds C, Csépanyi-Komi
R, et al. Hyperbaric oxygen therapy dampens inflammatory cytokine
production and does not worsen the cardiac function and oxidative
state of diabetic rats. Antioxidants (Basel). 2019;8(12):607. PMID:
31801203 https://doi.org/10.3390/antiox8120607

Qi Z, Gao CJ, Wang YB, Ma XM, Zhao L, Liu FJ, et al. Effects of hyperbaric
oxygen preconditioning on ischemia-reperfusion inflammation and
skin flap survival. Chin Med J (Engl). 2013;126(20):3904-3909. PMID:
24157154 https://doi.org/10.3760/cma.j.issn.0366-6999.20121165
Rossignol DA, Rossignol LW, James SJ, Melnyk S, Mumper E. The
effects of hyperbaric oxygen therapy on oxidative stress, inflammation,
and symptoms in children with autism: an open-label pilot study.
BMC Pediatr. 2007;7:36. PMID: 18005455 https://doi.org/10.1186/1471-
2431-7-36

Godman CA, Joshi R, Giardina C, Perdrizet G, Hightower LE. Hyperbaric
oxygen treatment induces antioxidant gene expression. Ann NY Acad
Sci. 2010;1197:178-183. PMID: 20536847 https://doi.org/10.1111/
j.1749-6632.2009.05393.x

Russian Sklifosovsky Journal of Emergency Medical Care. 2020;9(3):314~-320. https://doi.org/10.23934/2223-9022-2020-9-3-314-320



HOBOE O COVID-19

31. Ozden TA, Uzun H, Bohloli M, Toklu AS, Paksoy M, Simsek G, et
al. The effects of hyperbaric oxygen treatment on oxidant and
antioxidants levels during liver regeneration in rats. Tohoku ]| Exp
Med. 2004;203(4):253-265. PMID: 15297730 https://doi.org/10.1620/
tjem.203.253

32. Francis A, Baynosa RC. Hyperbaric oxygen therapy for the compromised
graft or flap. Adv Wound Care (New Rochelle). 2017;6(1):23-32. PMID:
28116225 https://doi.org/10.1089/wound.2016.0707

33. Sheikh AY, Gibson JJ, Rollins MD, Hopf HW, Hussain Z, Hunt TK. Effect
of hyperoxia on vascular endothelial growth factor levels in a wound
model. Arch Surg. 2000;135(11):1293-1297. PMID: 11074883 https://
doi.org/10.1001/archsurg.135.11.1293

34. Memar MY, Yekani M, Alizadeh N, Baghi HB. Hyperbaric oxygen therapy:
Antimicrobial mechanisms and clinical application for infections.

35.

36.

Biomed Pharmacother. 2019;109:440-447. PMID: 30399579 https://doi.
org/10.1016/j.biopha.2018.10.142

Higuchi T, Oto T, Millar IL, Levvey BJ, Williams TJ, Snell GI. Preliminary
report of the safety and efficacy of hyperbaric oxygen therapy for
specific complications of lung transplantation. ] Heart Lung Transplant.
2006;25(11):1302-1309. PMID: 17097493 https://doi.org/10.1016/
j.-healun.2006.08.006

Shabunin AV, Mitrokhin AA, Vodneva MM, Got’e SV, Poptsov VN,
Golovinskiy SV et al. Giperbaricheskaya oksigenatsiya pri transplantatsii
organov (klinicheskiy opyt na primere transplantatsii legkikh). Russian
Journal of Transplantology and Artificial Organs. 2016;18(S):71. (In
Russ.)

WHO®OPMALINA Ob ABTOPAX

JNleBuHa Onbra ApkaabeBHa

EBceeB AHaTonuit KOHCTaHTMHOBUY

LLla6aHoB AcnaH Kyp6aHoBuu

Kyna6yxos Bnagumup Butanbesuy

KyTposckas Hatanbs lOpbeBHa

lopoHuapoBckas MpuHa BuktopoeHa

MonyraeB KoHcTaHTUH

AnekcaHapoBuy

Koconanos [leHnc AnekcaHapoBuy

Cno6opeHtok dapbs CepreeBHa

Metpukos Cepreii CepreeBnu

Received on 31.07.2020
Accepted on 24.08.2020

Russian Sklifosovsky Journal of Emergency Medical Care. 2020;9(3):314~-320. https://doi.org/10.23934/2223-9022-2020-9-3-314-320

KaHAMAAT MEOULMHCKUX HAYK, BEAYLMIA HAYYHbIA COTPYAHMUK KIUHUKM HEOTI0XKHOW HEMpoXupyprum
I6Y3 «HWUWM CMN um. H.B. Cknndocosckoro [3M»;

https://orcid.org/0000-0002-4811-0845, levina_olga@bk.ru;

20%: nposenexue npouenyp b0, pazpaboTka An3aiiHa nccnenoBaHus, yyacTue B aHanmse pesynbra-
TOB, aHaNM3 NUTepaTypbl, HaNMCaHKe YepHOBMUKA CTaTbU

[LOKTOP XMMUYECKUX HayK, BEAYLLMIA HayUYHbIM COTPYAHUK oTaeneHus obweit peannumauum INbY3 «HUN
CIM mm. H.B. Cknudocosckoro A3My;
https://orcid.org/0000-0002-0832-3272, anatolevseev@gmail.com;

15%: aHanu3 nutepatypsl, pa3paboTka Au3aiHa UCCNef0BaHUs, yYacTUe B aHaNM3e pe3y/bTaTos,
HanucaHue YepHOBWMKa CTaTby

[LOKTOP MEAMLMHCKMX HayK, CTApLUMIA HaY4YHbIN COTPYAHUK OTAeneHus oblel peaHumaumm NBY3
«HWW CIM mum. H.B. Cknndocosckoro A3My;
https://orcid.org/0000-0002-3417-2682, aslan_s@mail.ru;

15%: ot60p 1 neyeHune naumeHtos ¢ COVID-19, yyactme B aHanun3e pesynbTaTos
KaHAMLAT MeOAMLMHCKMX HaYK, BeAYLLMI HAYYHbIA COTPYAHUK OTAENEHWUS HEOTNOXHOW XUPYpPruu,

3HAO0CKOMUU U UHTeHcMBHOW Tepanun BY3 «HUW CIM um. H.B. Cknudocosckoro [13My;
https://orcid.org/0000-0003-1769-7038, kulabuchovvv@sklif.mos.ru;

10%: yuactve B aHanu3e pesynsraTos
KaHAWAAT MEAULIMHCKMX HaYK, Bpay-odTasbMONOr OTAENEHUS HEOTNIOXKHOM Helipoxupyprv MBY3

«HWUW CIM um. H.B. Cknudocosckoro A3M»;
https://orcid.org/0000-0002-3202-570X, kutrovskaya.natalia@yandex.ru;

10%: ot60p U neyeHue nauneHtos c COVID-19
KaHAMAAT XMMUYECKMUX HayK, CTapLUMIA HaY4YHbIM COTPYAHUK oTaeneHus obleit peanumauum IbY3

«HWUW CIM um. H.B. Cknudocosckoro A3M»;
https://orcid.org/0000-0003-0113-306X, goririna22@gmail.com;

10%: y4yactue B aHanuse pesynbratoB, HAaNMcCaHWe YepHOBKUKa CTaTbM

DOKTOP MEOMLMHCKMX HAYK, 3aMecTUTeNb AUPEeKTopa — PyKOBOAMTENb PETMOHAIbHOTO COCYAUCTOrO
ueHTpa IbY3 «HUWM CM um. H.B. Cknndocosckoro [3M»;
https://orcid.org/0000-0002-6240-820X, popugaevka@sklif.mos.ru;

5%: oT60p M neyeHune naumeHTos c COVID-19
KaHAWMAAT MEAWLMHCKMX HaYK, 3aBEeyOLMIA OTAENEHUEM PEAHUMALMKU U UHTEHCUBHOWM Tepanuu ans

Kapanoxumpypruueckunx 6onbHbix N'6Y3 «HUM CIM um. H.B. Cknndocosckoro [3M»;
https://orcid.org/0000-0002-6655-1273, kosolapovda@sklif.mos.ru;

5%: oT60p M neyeHune naumentos c COVID-19

Bpay aHecTe3nonor-peaHmMmaTonor otaenenus obwei peaHumaumm NreyY3 «HUM CIN um. H.B. Cknundo-
coBckoro [13My;
fdashka@mail.ru;

5%: oT6op 1 neyeHue naumeHtos ¢ COVID-19

yneH-koppecnoHaeHT PAH, OKTOp MeauLMHCKKX Hayk, ampekTop BY3 «HUU CIT um.
H.B. Cknudocosckoro [13M»;
https://orcid.org/0000-0003-3292-8789, petrikovss@sklif.mos.ru;

5%: pa3pa60TKa [M3aliHa nccnenoBaHus, y4yacTue B aHa/n3e pe3ynbratoB

Moctynuna B pepakumio 31.07.2020
MpuusaTa K newatn 24.08.2020

319



HOBOE O COVID-19

The Safety of Hyperbaric Oxygen Therapy in the Treatment of COVID-19

O.A. Levina, A.K. Evseev*, A.K. Shabanov, V.V. Kulabukhov, N.Y. Kutrovskaya, I.V. Goroncharovskaya, K.A. Popugaev,
D.A. Kosolapov, D.S. Slobodeniuk, S.S. Petrikov

General Resuscitation Department
N.V. Sklifosovsky Research Institute for Emergency Medicine of the Moscow Health Department
3 Bolshaya Sukharevskaya Square, Moscow 129090, Russian Federation

* Contacts: Anatoly K. Evseev, Doctor of Chemistry, Leading Researcher of the General Resuscitation Department of N.V. Sklifosovsky Research Institute for Emergency Medicine.

Email: anatolevseev@gmail.com

RELEVANCE Acute respiratory infection COVID-19 caused by the SARS-CoV-2 (2019-nCov) coronavirus is severe and extremely severe in 15—20% of cases, which
is accompanied by the need for respiratory support. Hyperbaric oxygenation is recognized as an effective therapy for replenishing any form of oxygen debt.

AIM OF STUDY To study the safety of HBO use in patients with COVID-19.

MATERIAL AND METHODS We examined 32 patients with the diagnosis “Coronavirus infection caused by the virus SARS-CoV-2” (10 — moderately severe
patients (CT 1-2), 22 — patients in serious condition (CT 3-4), who received course of hyperbaric oxygenation (HBO). The procedures were carried out in a Sechrist
2800 chamber (USA) at a mode of 1.4-1.6 AT for no more than 60 minutes. In total, the patients received 141 HBO sessions. Before and after each HBO session,
the subjective indicators of the patient’s condition were assessed and the blood oxygen saturation was measured.

RESULTS An algorithm for HBO course management was developed, which consists in using “soft” modes (up to 1.4 AT) during the first session, followed by
pressure adjustment (not higher than 1.6 AT) during the course to achieve maximum therapeutic effect and comfort for the patient. Against the background of
the HBO course, the patients showed an increase in blood oxygen saturation in patients in both surveyed groups, as well as positive dynamics in the form of a
decrease in shortness of breath, an improvement in general well-being.

CONCLUSION The inclusion of daily sessions (at least 4) of hyperbaric oxygenation in “soft” modes (1.4-1.6 ATA) in the complex therapy for COVID-19 has shown
its safety and preliminary positive effect on the subjective state of the examined patients and the dynamics of blood oxygen saturation.
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