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ABTOMATHYECKMUH NJIASMASPEPE3
Y IALIMEHTOB C COVID-19-ACCOLMMPOBAHHOM ITHEBMOHMEM.
NEPBBIN ONBIT NPUMEHEHUSA

432 I'maBHBIN BOEHHBIN KIMHUYECKUI MeIVIIMHCKUMN
neHntp Boopyxennbsix Cun Pecriybnuku benapych, r. MuHCK,

Pecny6nuka benapych

Hens. OnpeaeanTb BO3MOXHOCTb MPUMEHEHUST aBTOMaTH4eckoro rasMadepesa y naimeHtoB ¢ COVID-19-
ACCOLIMMPOBAHHOM JBYCTOPOHHEN MOJMCETMEHTAPHOM ITHEBMOHUEH.

Marepuan u meroabl. [IpoBeneH aHanus seyeHus Tpex naueHToB ¢ COVID-19-accounnpoBaHHON THEB-
MOHHUEN ¢ MpUMMEHEeHMWEeM aIllapara Il aBToMaTudyeckoro Imasmagdepesa Autopheresis-C, CIIIA. BospacT namm-
€HTOB cocTaBua 47, 49 u 55 neT. Y mauueHToB B aHaMHe3e UMeTUCh (HaKTOphl, OTATrYaolle TeueHue MHEBMOHUU
(caxapHblii 1MadeT, XxpoHUUYeCcKask KapauoBacKY/IsIpHasi MATOJOTHsl C CepAeYHOI HeNOCTaTOUHOCThIO, OXUPEHUE).
CocTostHUE BCexX TAIMEHTOB OIEHUBAIOCh KaK Tsokesoe. OreHka 3(hGheKTHBHOCTH METOIMKH TIPOBOIWIIACH Yepe3
6 4acoB IMOCjIe MAHUITYJISILMK ¥ BKJIIOYaaa B ceOs1 OOLIeHii KIMHUYCCKUI aHAIN3 KPOBU, OMOXUMHUYCCKUI aHAIIN3
KPOBH, TeMOAMHAMUYECKUE TTapaMeTphbl, OOBeKTUBHbIC TaHHBIE.

Pesyabratel. [Tocie npoBeaeHus! NepBOil MaHUITYISIIMU aBTOMATUUYECKOro riazMadepesa y Bcex MalMeH-
TOB TIPOVMCXOIMJIO CHIDKCHHME TEeMIIepaTyphbl, YPOBHSI MBIXaTeIbHOM HEMOCTATOYHOCTH, YTO COMPOBOXIAIOCH TTO-
BBHIIIIEHWEM caTypaluy TeMOTJI00MHA, TaKXKe OTMEYaToCh YMEHbIIEHNE BBIPAXKEHHOCTH OIBIIIKH, YTO TOCTYXKUJIO
MTOBOJIOM JIJIS1 BBIBOJIA MALIMEHTOB U3 MPOH-TIO3ULIMHU. Y BCeX ObLIO OTMEYEHO CHIKEHHUE apTepualbHOTO JaBIEHUS.
[TonoxurenbHble U3MEHEHUS TEMONVMHAMUYECKOM CUTYalM ObLIM OCHOBAHUEM IJISl CHUXKEHUS JO3UPOBKU TUIIO-
TEH3MBHBIX JIEKAPCTBEHHBIX cpeAcTB. Hapsimy ¢ 3TvM B Mpoliecce MAaHUTYIISIIMHN Y BCEX TTALIMEHTOB OBIIO OTMEUEHO
TOCTETIEHHOE YMEHBIIIEHNE BRIPAKEHHOCTU TaXUKapIuu: peructpupoBaioch yMeHblieHne YCC. Ha Bropbie cyTku
TocJie MaHUITYJISIIMKA CHUXKAJTUCh OCHOBHBIE ITOKAa3aTeNd KPOBU: CHUXKAJCS JieKonuTo3, C-peakTUBHBINM OEIOK.
Hab6onaeMble nonoxuTesibHble 3¢ (eKThl CITocoOCTBOBANIM paHHeMy niepeBoay (Ha 10-15-¢ cyTKu) MalLMeHTOB U3
OT/AEJIeHUS THTEHCUBHOM Teparnuy U peaHMallKd B 0OLIECOMAaTUUECKKE OTIEIEHUS YIPEXKICHMS.

3akmouenne. PanHee BKIIIOUeHME B KOMIUIEKCHYIO Tepanuto nanueHToB ¢ COVID-19-accoununpoBaHHoO#
JIBYCTOPOHHEM MOJIMCerMeHTapHOM MHEBMOHME aBTOMAaTHYecKoro miasMadepesa, MPUBOIUT K CTAOUIM3alUY Te-
MOIMHAMUYECKUX TOKa3aTesell, HUBEIMPOBAHUIO BBHIPAKEHHOCTH IbIXaTeIbHONW HENOCTaTOYHOCTH, YTO AaBajio
BO3MOXHOCTb M30eXaTh ITepeBoIa MAIMEHTOB Ha MCKYCCTBEHHYIO BEHTHIISILIAIO JIETKUX.

Karouesvie caosa: COVID-19, 08ycmoportas noauceecmMeHmapHas NHeeMOHUs, A8MOMamMu4ecKuil niazmagepes,
@ynkyuonansHo-wemaboruyeckue Hapyuenus, SARS-CoV-2

Objective. To determine the possibility of using automatic plasmapheresis in patients with COVID-19-
associated bilateral polysegmental pneumonia.

Methods. The treatment of three patients with COVID-19-associated pneumonia with application of the
Autopheresis-C automatic plasmapheresis machine (the USA) has been analyzed. The patients’ age was 47. 49 and
55 years. The patients’ case histories included factors aggravating the course of pneumonia (diabetes mellitus, chronic
cardiovascular pathology with heart failure, obesity). The condition of all patients was severe. The effectiveness
estimation of the given technique was carried out 6 hours after the manipulation and included a general clinical
blood test, a biochemical blood test, hemodynamic parameters, and objective data.

Results. After the first application of automatic plasmapheresis, all patients occurred a decrease in temperature
and the level of respiratory failure, which was accompanied by an increase in hemoglobin saturation; a decrease in
the severity of dyspnea was also reported, which was the reason for the changing patient position from prone to
supine. All patients had a blood pressure reduction. Positive changes in the hemodynamic situation were the basis for
reducing the dosage of antihypertensive drugs. Along with this, in the course of manipulation, a gradual decrease in
the severity of tachycardia was noted in all patients: a reduction of heart rate was recorded. On the second day after
the manipulation, the main blood parameters (leukocytosis, c-reactive protein) decreased. The observed positive
effects contributed to the early transfer (by 10-15 days) of patients from the intensive care unit to the general somatic
departments.

Conclusion. The early inclusion of automatic plasmapheresis in the complex therapy of patients with COVID-19-
associated bilateral polysegmental pneumonia leads to the stabilization of hemodynamic parameters, decline of the
severity of respiratory failure, which made it possible to avoid the mechanical ventilation.

Keywords: COVID-19, bilateral polysegmental pneumonia, automatic plasmapheresis, functional and metabolic
disorders, SARS-CoV-2
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Automatic Plasmapheresis in Patients with Covid-19-Associated Pneumonia.
The first Experience of Application
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Hayunas HOBHM3HA CTATbU

BriepBbie mokazaHa KimHUYecKast 3(pheKTUBHOCTb METOAMKH aBTOMATHYeCKOTo Mia3Madepe3a B paMKax KOMILIEKC-
Hoii tepanuu COVID-19-accouuupoBaHHON MOJMCETMEHTAPHONW MHEBMOHMWU, BbIPAXAMOIIASCSd B YMEHbIIEHUU
MposiBeHU# (DYHKIIMOHATbHO-METa00JIMYeCKUX HapYILIEHUI CO CTOPOHBI XKU3HEHHO BAXKHbBIX CUCTEM MO IePKaHUS
roMeocTas3a. YCTaHOBJIEHO, YTO BKJIIOUEHME B KOMILIEKCHYIO T€paNUI0 JTaHHO TEXHOJOTMU COCOOCTBOBANIO CTa-
OWIM3alMKU PEeCTTMPATOPHBIX U TeMOIMHAMMUECKUX TTOKa3aTesield, YTO MO3BOJMII0 U30exXaTh MepeBoja MalMueHTOB
Ha UCKYCCTBEHHYIO BEHTHJISIIIUIO JIETKMX.

What this paper adds

For the first time, the clinical effectiveness of the method of automatic plasmapheresis in the framework of the
complex therapy of COVID-19- associated polysegmental pneumonia is shown, which is expressed in a decrease in
the manifestations of functional and metabolic disorders of vital systems for maintaining homeostasis.

It was found that the inclusion of this technology in the complex therapy contributed to the stabilization of respiratory
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and hemodynamic parameters, which made it possible to avoid the mechanical ventilation.

Beenenne

ITrasmadepes (ITP) (mmasmatynanenue) —
METOJIl 3KCTPaKOPITOPaTbHON TeMOKOPPEKIINH,
OCHOBaHHbIII Ha 3abope IIa3Mbl MalUMEeHTa C
3aMellleHNeM e¢ KOMIIOHEHTaMM W Tipelrapara-
MM KpPOBU W/WIM KPOBO3aMEHUTEISIMU. MeTon
masMadepesa SIBISICTCS TPOCTHIM B BBITIOJTHE-
HUU, 00JIamacT HauMEHBIIEH TPaBMAaTHYHOCTHIO,
OTHOCHUTENIPHOI NEeIIeBU3HOM, He YCTyIas Tpu
3TOM B 3¢ (GEeKTUBHOCTH OONBIIMHCTBY IPYTHX
MeTomoB [1].

BMmelaTenbcTBO B cpeny, 4epe3 KOTOpPYIO B
OopraHu3Me JOCTUTaeTCsl TMOoAAepXKaHUe roMeocTa-
TUYECKOTO PaBHOBECHS, MPUBOAUT K MHOT000-
pa3HBIM 3¢ deKTaM, TaKUM KaK JeTOKCUKAIIWS,
peo- 1 UMMYHOKOPPEKIIHS, TIOBBIIIICHIE YYBCTBH -
TEIBHOCTA K 3HAOTEHHBIM M MEIUKAMEHTO3HBIM
BellleCTBaM, YJIydllieHre yCIoBUi auddy3nn ra3on
M aKTUBAIIAS TIepeMEeIleHNST Pa3INIHBIX BEIECTB
B XKUIKMX cpelax opraHusma [2].

MHauBuayanbHbI moa0oop TpaHChy3UOHHOM
M MeIUKaMEHTO3HOM TPOTrpaMMBl IMOTEHIIUPYET
JelicTBue TasMmadepesa, Mo3BOSISI CHU3UTh €ro
BO3MOXXHEIE OTpULIATEIbHBIE 3(DHEKTHL.

I[1® npumensiercs 6osiee yem mpu 200 pas-
JWYHBIX 3aboneBaHusx. Kak mpaBuio, ¢akrop,
TTOMJICKAIINA SIMMUHAIINY, SIBIIIETCS HETWaM-
3UPyEMBIM. DTO MOTYT OBITH aHTUTEJIa, UMMYHHbBIC
KOMIUIEKCHI, HOpMaJIbHBIe METabOJUTHI, 3K30-
TeHHBbIe TOKCWHBI WM Yallle BCETO HEM3BECTHBIC
MeINaTOPhl BOCTIAICHHS

Bo Bpemst neuebHoro miaasmagdepesa MOXeT
6nITh yoaneHo ot 30 mo 90% obbvemMa MUPKYIUPY-
IOIlEH TuTa3MBl 3a 1-4 yaca IpoBemeHNST MaHUITY-
sy, TeMm He MeHee, MHOTHE M3 TTAaTOJIOTHUECKIX
CyOCTpaTOB HaXOmATCS B DKCTPaBACKYJISIPHOM
MIPOCTPAHCTBE MJIM B TKAHAX, Y TOTIA MOXET IIpO-
M30MTH OBICTPHIN BO3BpaT MX YPOBHS B KPOBH K
ucxogHomy. IToaTomy jedyeOHBIN T1a3madepes

cenyeT paccMaTpuBaTh KaK 3JIEMEHT KOMILIEKC-
HOM Tepanuu OCHOBHOTO 3a00J€BaHUSI.

B XXI Beke MeauiiHa BIepBble CTOJKHYIACh
¢ mpoOJieMOU JeUyeHUsT TSXKEIbIX ITHEBMOHUM,
BeI3BaHHBIX COVID-19 (SARS-CoV-2), npu
MPOrPEeCCUPOBAHUM KOTOPBIX BO3HUKAET OCTPBIA
pecnupaTopHblii guctpecc-cuapom (OPOC)
[3] ¢ mocaenyiolIUM MEepeBOAOM IAllIEeHTOB Ha
HMCKYCCTBEHHYIO BEHTUJISILMIO JIETKUX, HEPENKO
3aKaHYMBAIOIIYIOCS TuOenblo IMauueHTa. Takxke
MU3BECTHO, UTO B OCHOBE IaTOreHe3a OCIOXHEHUIH,
BbI3BaHHBIX COVID-19-accouimnpoBaHHOI TTHEB-
MOHUEN, JIEXKUT TaK HA3bIBAEMBbIH , «LIMTOKWUHOBbIN
LITOpM». MeToauKa aBTOMaTU4YECKOro JIeYeOHOro
asMadepesa Mmo3BoJISIeT U3BJIEYb MTATOJIOTMUECKUE
uurokuusl (11 1-6-8, ®HOw) [4, 5, 6,7].

Hems Onpenenuts BO3MOXHOCTb IIPUMEHEHHUST
aBTOMAaTUYECKOTo TuiazMadepesa y MaluMeHTOB C
COVID-19-accouimnpoBaHHOi1 ABYCTOPOHHEH T0-
JIMCETMEHTAPHOM IMHEBMOHUEH.

Marepuan u MeTOABI

[IpoBeneH aHanu3 JeyeHMUs TpeX IMAIIMEHTOB
¢ COVID — 19 accomuupoBaHHOI TTHEBMOHUEMR
C IpUMEHEHMeM armapara JUIsi aBTOMaTU4eCKO-
ro miasmagepesza Fenwal AUTOPHERESIS-C
(CIA). Bospact mauueHToB coctaBui 47, 49 u 55
ser. B aHaMHe3e y Bcex UMenuch (aKTOphl, OTST-
yalollue TeueHue ITHEBMOHMU (CaXxapHbIii 1uaber,
XpOHMUYECKasl KapAMOBACKYJISIpHAs MaTOJOTHUS C
CepIeYHOM HeIOCTaTOYHOCThIO, OXMpeHue). Bce
MalyeHThl ObLIU ¢ TsKenoi ¢popmoit COVID-19,
MOATBEPKIEHHON COOTBETCTBYIOIIMMU HCCIIEI0-
BaHUSIMU OMoJIornyeckoro Matepraia. CoctosHue
MalMeHTOB OLEHUBAJIOCH KakK Tspkenoe. TskecTb
COCTOSIHUSI ObLia OO0YyCJIOBJIE€HA TSXKEJION ITHEB-
MOHUEM, MOATBEPXKIAECHHOU peHTreHorpaduei,
C MpU3HAKaMU ObIXaTeJbHOM HEI0CTaTOYHOCTH,
cinabocrteio, omprmukoi (Y 22/mun.), Sp0293,
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HaymureMm octporo OPIIC, mHIeKc oKcureHauu
(UO) cocraBnsgn < 300 MM pT. CcT., O3 pecrmpa-
TOPHOM TTOIIEPKKH.

[lepen moakIOYeHNEM K ammapary malneH-
TaM OBIJT YCTAaHOBJIEH IEHTPAIbHBIN BEHO3HBIN
KaTeTep B SpeMHYI0 BeHy. s TemapmHU3alNu
KOHTypa IpuUMeHsicss 5% pacTBOp remapuHa
(25 ME) na pactBope NaCl 0,9% — 200,0, cxo-
pocTh 3Kc(py3um coctaBuia 130x5,1 mia/MuH.,
cKopocTb MHPy3um (Bo3zBpara) 110+4,1 ma/
MUH., 3kcy3usa miaa3mel 95015,0 ma. C yyeTom
BOJIEMHYECKOTO 3(PdeKkTa cBexke3aMOpOKEHHOMN
maasMbl (C311) 1 ¢ LeJblo CHUXEeHUS TIeperpy3Ku
JIEBBIX OTHEJIOB CEpALa, 3aMelleHUe 3KCPy3u-
OHHO# TIJIa3Mbl TPOUCXOIMJIO B 3KBUBAJICHTE
1:1 pactBopom NaCl 0,9%, ¢ mocunenyoiiei
tpaHncdysmeit 200 M pactBopa AnsoymuHa 10%.
KonmmyecTBO MaHUITyISIUMIT — OT IBYX IO TpeEX.
OmHOMY MALIMEHTY OBIJIO BHITIOTHEHO 2 MaHUITY-
JISIIIAY, TIOCIEAYIONINM ABYM — 3 MaHUMYJISIINH.
HMHTepBan Mexay IpoleaypaMu COcCTaBiasa 2-3
nus. [TamreATam OBLT HaTaXXeH CYTOYHBIM MOHU -
TOPUHT IMapaMeTpOB FeMOAMHAMUKY (peTucTpa-
usl UH(popMaLMK C IEPUOAUYHOCTBIO 20 MUHYT).
HccnenoBanne mokasaTesieil KpoBU ITPOBOIUIIOCH
yepe3 Kaxabie 6 9acos.

Pe3yabraTsl

IManuentsl nmoctynuau B OPUT Ha 2-3-u
CYTKM M3 O0IIIeCOMaTHYECKIX OTaeeHnit. Bee ma-
IIMEHTHI MPOXOIMIN KYypC MHTEHCHBHON TEparmu.

Y Bcex KIMHMYECKass CUMIITOMaTWKa Oblia
cxoxeit. OTMmevanuch OJIEIHOCTh U BJIAXHOCTb
KOXHBIX TIOKPOBOB, OABIIIKA (4acTOTA IBIXaTeTh-
HbIX ABVKEHMI cocTaBisiia 25+2,0 B MuH. (M 1)),
aKpoIMaHo3. DTO COCTOSTHHE TaKXKe COMpPOBOXKIA-
JIOCh TEKTUUECKHUM THIIOM TeMIIepaTypHOM peaKIInK
C OOWJILHBIM MOTOOTAENeHUEM. Y BCeX MallMeHTOB
Ha0II0MAaI0Ch MOSBICHUE PECITMPATOPHOTO ITHC-
Ttpecc-cuHapoma (MO 250 MM pT.cT.).

IIporpeccupytomas geIxaTeabHass HeIOCTa-
TOYHOCTH COIPOBOXIATACH PE3KNM CHUKEHUEM
carypauuu remornodmHa (<90%). INaumeHTH
HaXOIWJINCHh B TPOH-TIO3UIUU. Y IBOUX PETH-
CTpHpOBajiach BBEIpaxXeHHas TumepreH3us: Al
CHUCTOJIMUECKOE B CpelHeM cocTaBujo 150 mMm
pr.cT., AJl muactonmmyeckoe — 100 MM pr. cT.,
cepmevyHbIlii mHAeKc — > 3,51/muH/M2. Peskas
TUTIepTeH3NUBHAS PEaKIMs COMPOBOXOANACH Ta-
XUKapaneit, KoTopass Kojebamach B TOCTaATOYHO
mupokoM auamna3oHe: or 110 mo 150 ymapoB B
MHHYTY; B CPeIHEM BTOT IOKa3aTelb COCTaBUII
124 ynapa B MUHYTY.

Co cTopoHbl ToKazaTejell KpoBU Habtoga-
JIUCH CJIENYIOIE U3MEHEHUSA: BIPAXKEHHBIN JIE-
kormto3 (21,0x10°/1), He3HAYNTETLHOE CHIDKEHIE
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ypoBHs TemontobmHa (mo 110+£10,0 r/m), cHke-
Hrue TpoMboruToB ¢ (200x10°/m mo 110x10°/m),
C-peakTuBHBbIi 6e10K 35 1/11.

[Tocne kKoHCcMIWyMa, YIUTHIBAs IPOTpEC-
cHpylolllee YXYAIIeHWE COCTOSHUS, OBLIO TIpH-
HATO peIIeHWe O MPOBEICHNN HU3KOOOBEMHOTO
mrasMmadepesa (30% o0bemMa LMPKYIUPYIOLIER
TJ1a3Mbl). YKe Mocjie MpOBeNeHUs] MepBoil Ma-
Hunyasun [1® Tponcxomnuiio CHIKEHNE TeMIIe-
paTypsl, YPOBHS IBIXaTeTbHON HEOOCTATOYHOCTH,
YTO COIPOBOXKIAIOCH TOBHIIICHUEM CaTypamuu
reMomnioonHa ¢ 86 10 95%, Takke OTMEYasoch
YMEHBIIEHNE BBIPaXXKEHHOCTU OIBIIIKH, YTO ITI0-
CIYXUJIO TIOBOAOM IUISI BBEIBOAA MALIMEHTOB W3
MIPOH-TIO3UIINH.

Crnenmyer OTMETHUTB, UTO Y BCEX OBIJIO OTMEUEHO
CHITKEHUE apTeprabHOTO maBieHus. [lo3nTnBHBIC
M3MEHEHMSI TeMOIMHAMWYECKON CUTYallud OBLIN
OCHOBAaHMEM JUTSI CHIDKEHMS JO3UPOBKU TUTTOTEH-
3UBHBIX JIEKapCTBEHHBIX cpeacTB. Hapsamy ¢ atum
B TIpOLIeCCe MAHUITYIISIIIUHT Y BCEX TAIlMEHTOB OBLIO
OTMEUEHO ITOCTETICHHOE YMEHBIICHHNE BBIPAXKEeH-
HOCTHU TaXWKapIWW: peTUCTPUPOBATIOCH YMEHBIIIE-
Hue YCC c 104,8 ymapa B MuHyTY 10 85,2 ymapa
B MUHYTY.

Ha BTOpHIC CyTKM TIOCTIC MAHUITYJISILIMN CHU-
KaJIMCh OCHOBHBIE TTOKAa3aTeIM KPAacHOM KPOBU:
cHaycs seiikormTos ¢ 21,0x10°/m mo 17,0x10%/7,
C-peaxkTuBHbIi 6en0K ¢ 35 /a1 go 21 r/n.

HabGntonaemble mMosoxXuTeabHble 3G EGEKTH
CITOCOOCTBOBAJIM paHHEMY TIEPEBOMY ITAIlMEHTOB
u3 OPUT B nepenpoduinpoBaHHbIE OTAEICHUS
yupexaeHus Ha 10-15-e cyTku.

Ob6cyxnenue

M3BecTHO, YTO BUPYCHBIM areHT WHIYLIUPYET
BOCTIAJIUTEJIbHBIE, COCYAUCTbIE, UMMYHOJIOTHYE-
ckue U apyrue peakuuu. OmHON M3 3alMTHBIX
CUCTEM MaKpoopraHusMma sBJsSIeTCS cucTeMa
KOMILJIeMeHTa, obJanaroliasi YyBCTBUTEIbHOCTbIO
K IIMPOKOMY KPYTY 9K30- M 3HIOTEHHBIX (PaKTo-
poB. CucreMa KOMITJIEMEHTAa OTJIMYaeTCs BBICOKOM
aJanTUPOBAHHOCTBIO K BUpYyCaM, TaK KaK CIIOCOOHa
aKTUBUPOBATHCS MO ABYM MYTIM: KJIACCUYECKOMY
(gepe3 kommoHeHT Cl, munmmomM A) M ajabTepHa-
TUBHOMY (uepe3 KoMoHeHT C3, rnmonucaxapyaHbIM
KOMIIJIEKCOM).

Ilon BausgHMEM aunMga A HapylaeTcs IIpo-
HU1IaeMOCTb MEeMOpaH 3pUTPOLIMTOB, 303UHOMU-
JIOB, HeiTpoduioB, MakpodaroBu, Kak cjaeIcTBUe,
MPOUCXOIUT BBIOPOC B KPOBOTOK MEIUATOPOB
BocmaieHus — utokuHoB (PHO-a, UJI-1, 6, 8 1
Ip.) [3, 4]. ITo maHHBIM TMTepaTypHBIX UICTOYHIKOB
6bU10 oTMedeHO, yTo PHO-o MOXeT BbI3bIBATb
Takne KIMHNIecKrue 3P @deKTh, KaK IIOK, TUIIO-
TEH3Us, JIUXOpaaKa, MPOosiBIeHUE IMOJMOpPraHHOM
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HenoctaTouHocTU. TTatobuosornyeckue 3¢ exTsl
®HO mposgBIsOTCS B BUAE METaOOIMIECKOTO
aln;o3a, TeMOPParndecKnX HEKPO30B, TIKEIOi
MHTEPCTUIINATHHON THEBMOHHUM, OCTPOTO PECIIH-
PaTOPHOTO OUCTPECC-CUHAPOMA, KPOBOMIIUSIHUIA
BO BHYTPEHHUE OPTaHEIL.

[IpuBeneHHBIE TaHHBIE CBUACTEIBCTBYIOT O
ToM, 4T0 PHO-0, IBISISICH IEPBUYHBIM SHIOTCH-
HBIM MEIWaTOpOM, CIIOCOOEH aKTUBHPOBATH pe-
aKlMM TUTOKMHOBOTO KacKaja, MOTEHIUPYIOIIe
a¢hdexTsl  apyr apyra. MMeHHO 3Tu (pakThl MO-
CIYXWIIA ocHOBaHMeM st paccmorpeHuss @HO-a,
NJI-1, 6, 8 B KauecTBE OCHOBHBIX MapKEPOB, KOTO-
pble ooycnapiauBatoT pazsutue OPIC, B ToM uncie
DHO-0 — B XauecTBe MeaMaToOpa, OTBEYAIOIIETO
3a Tokcnueckue 3¢hdexTrI [3, 6, 7].

OCHOBBIBasICh Ha MPUBEICHHBIX ITOJTOXKCHUSX,
OBIJIO TIPUHSATO pellieHre O TIPOBEACHUN psima Ma-
HUITYJISIIMI JledeOHoro riadmadepesa y maluueHTOB
¢ COVID-19-accouuupoBaHHOW ABYCTOPOHHEH
MTOJIMCeTMEHTAPHOM TTHEBMOHUEH B YCIOBUSX
OPUT. UHbopMUpOBaHHOE corlacue MaleHTOB
OBUIO IIOJTYYEHO.

3akJaroueHue

PaHHeeBK/IIOUEHUE B KOMIUIEKCHYIO Tepa-
nuio naureHToB ¢ COVID-19-accouuupoBaHHOM
IBYCTOPOHHE! IOJMCErMEHTAapHOM ITHEBMOHM-
€ii aBTOMaTUYECKOro miazMadepesa, ¢ yueToM
0COOEHHOCTEN TeUYeHUs MATOJOTUYECKOro Mpo-
lecca, sBisgeTcs Oe3onacHoi M 3 GheKTUBHON
MEIVIIMHCKOM TEXHOJIOTHEH, KOTOpast IPUBOIUT K
CcTabMIM3aluy reMOoJIMHAMMUeCKMX ToKa3aTesei,
HUBEJMPOBAHUIO BBIPAXXKEHHOCTH IBIXaTeJIbHOM
HEIOCTAaTOYHOCTH, YTO JaBajo BO3MOXHOCTb M3-
Oexarb MepeBojia MallMeHTOB Ha MCKYCCTBEHHYIO
BEHTUJISIIIVIO JICTKUX.

DuHaHCHPOBaHHUE

DOuHAHCOBOI MOAIEPXKKN CO CTOPOHBI (DHPM-
MPOM3BOJUTENEH JIeKAPCTBEHHBIX MTperapaToB, Me-
IUILIMHCKOTO 000PYIOBAaHUS ¥ MATePHUAJIOB aBTOPHI
HE TOJTyYallu.

Konduaukt nnrepecon

ABTOpI)I 3ad4BJIAIOT, YTO KOH(i)J'[I/IKT MHTEPECOB
OTCYTCTBYCT.
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