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Pe3rome

Iesas uccaegoBanus. OieHKa pernOHAPHON 1epedpanbHON okcureHanuu (rScO,) y maueHToB ¢ OCT-
PBIM pecrimparopHbIM guctpecc-cuaapomoM (OPIIC), accomuupoBanabiM ¢ COVID-19.

MaTepna.nLI " METObI. B ImorepevyHoe nccjaeaoBane BRIIIOYNUIIA 28 IIAITMEHTOB C TAKEJIBIM TeYEeHUEeM
COVID-19, rocliuTaJIM3NPOBaHHBIX B OT/IeJIEHIEe PeaHNMalyH 1 THTEeHCUBHOH Tepanuu. OneHuBanu 1ScO,
C TIOMOIIIBIO CIIEKTPOCKOIHIY B OJIMKHEN MH(PAKPACHON 00/1aCTH, JTabOpaTOpHbIE MapKePHI IlepedpaITbHOTO
TIOBPEsKIeHN, KJIMHUKO-7Ta00paTOpHbIe IOKa3aTe .

Pesynberarsl. MequaHa Bo3pacTa MapieHToB cocTaBuia 65 jeT (50% MyskunH). V 3 (11%) manueHToB 6611
OPJIC Ts1:1€J101 cTeneH , y 8 (29%) ManueHTOB — CPeTHEeTs3KeIbIH, y 17 (60%) malieHTOB — JIETKOU CTEITeHH.
N CcKyCCTBEHHYIO BEHTHJIALMIO JIerKuX nposoguiu 20 (71%) mamuenTaM, Ba3ompeccopbl HCIIONIb30BaIN y 14
(50%) manmeHTOB. MequaHa IepedbpaIbHON caTypanuy ObLIa B HOpMe U He OTJIMYAJIACh MEKIY JIEBBIM
(rScOz)) n npaBeIM (rScO,,) mosymapusamu (68 (58-75) u 69 (59-76), coorsercTBeHHO, p=0,819). KoHnenrpa-
wst mpotenHa S-100 6pu1a ToBbIeHa (0,133 (0,061-0,318) MKr/J1), B OTJIMYUHU OT HOPMATbHOU KOHIIEHTPA-
MY HEWPOH-crienudieckas enosassl (12,5 (8,0-16,5) Mkr/J1). Koppessiuio BEISBUIN TOJTBKO MeKTy 1ScO,
u coiepskanmeM remornobmnHa (rho=0,437, p=0,02), mumdornuros (rho=—0,449, p=0,016). [ToBBIIIEHNE COMIEP-
sKaHusA mpoTerHa S-100 oTpUIaTeTbHO KOPPETUPOBAJIO CO CHIDKEHHEM 0aJIJTbHOU OIIEHKU 110 TITKajie KOM
Imasro (rho=-0,478, p=0,028).

3akarodenue. Y nanueHToB ¢ OPJIC, acconnupoBanHbIM ¢ COVID-19, He BeIABUIN CHIYKEHUA 1SCO,.
Omnpenenenne S-100 MOsKeT OBITH ITOJIE3HBIM MapKePOM JJISI OIeHKU yTHEeTeHUsI CO3HAaHMA. Heobxommmo
JaJgbHeHIIee N3ydeHne IPUYNH IiepedpaTbHOM TUCHYHKINHN Y AI[MEeHTOB C TSsKeabIM TedeHrneM COVID-19
¥ METOJIOB €€ paHHeN UAeHTU (UK.

Katoueevle crosa: uepedpairvHas okcuzeHauusy; Heepoaozuueckas oucynryus; COVID-19; npo-
meun S-100

Kou}aukT nHTEpECcOB. ABTOPHI 3asIBJIAIOT 00 OTCYTCTBUY KOH(JINKTA HHTEPECOB.
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Summary

The aim of the study was to assess regional cerebral oxygenation (r1ScO.) in patients with acute respiratory
distress syndrome (ARDS) associated with COVID-19.

Material and methods. The cross-sectional study was conducted. Twenty-eight patients with severe
COVID-19 who were admitted in the intensive care unit were enrolled. Regional cerebral oxygenation was as-
sessed using near-infrared spectroscopy, laboratory markers of cerebral damage, clinical and laboratory char-

acteristics.
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Results. Median age of patients was 65 years, of whom 50% were men. Three (11%) patients had severe
ARDS, 8 (29%) patients had moderate ARDS, and 17 (60%) patients had mild ARDS. Mechanical ventilation
was performed in 20 (71%) patients, vasopressors were used in 14 (50%) patients. The median levels of cerebral
saturation were normal and did not differ between the left (rScO)) and right (rScO.,) hemispheres (68 (58-75)
and 69 (59-76), respectively). The level of S-100 protein was increased (0.133 (0.061-0.318) pg/l) in contrast to
the normal level of neuron-specific enolase (12.5 (8.0-16.5) ng/1). A correlation was found only between rScO,
and hemoglobin level (rho=0.437, P=0.02) and between rScO, and lymphocyte count (rho=-0.449, P=0.016).
An increase in S-100 negatively correlated with a decrease in Glasgow Coma Scale score (rho=-0.478, P=0.028).

Conclusion. Near-infrared spectroscopy did not reveal a decrease in rScO, among patients with ARDS as-
sociated with COVID-19. The S-100 protein is a useful marker for the assessment of impaired consciousness.
Further study of the causes of cerebral dysfunction in patients with severe COVID-19 and methods for its early

identification is warranted.
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BBengenue

Bcmbliika KOpOHaBUPYCHOU MH(EKITNN HOBOTO
tuna (COVID-19) 3a KOPOTKHMI TPOMESKYTOK Bpe-
MeHU oxBaTHIa 6ostee 140 cTpaH U cTasia odaIbHOMU
Mpo06JIeMOH AJ11 MUPOBOTO 3/IpaBooOXpaHeHus [1].
IToMHMO BBICOKOH YaCTOTHI Pa3BUTHSI OCTPOTO pec-
nuparopHoro mucrtpecc-cugapoma (OPIC) [2] n
CcepJiedHO-COCYUCTBIX OCTI0sKHEeHUH (3], XxapakTep-
HOM 0COOEHHOCTHIO marueHToB ¢ COVID-19 cranu
HEBPOJIOTUYECKUE OCJIOKHEHUA [4], CyIIIeCTBEHHO
3aTPYIHSIONINE X PAaHHIOO peabuInTaIuio.

HcxonHas naTos1orus HeHTpaabHOU HepBHOU
cucremsl (ITHC), mostmopranHast HeJOCTaTOYHOCTb,
HCIOJb30BaHUE CeJallii U MUOpeJIaKcaluu 3a-
TPYOHSIOT PAHHIOIO AUATrHOCTUKY IepedpasbHON
nuchyHKIMY, cBsizaHHON ¢ COVID-19 [5]. Ms1
NIPEAIIOJIOMKUIIN, YTO CKPUHUHT perMOHapHOM Iie-
pebpanbHo# okcureHanuu (rScO.) ¢ TOMOIILIO
CITEKTPOCKOIINHY B OJTMKHEH MH(ppaKpacHOH obJ1a-
CTH y OOJIBHBIX C TSKeJTbIM TedenrmeMm COVID-19
IIO3BOJIUT HE TOJIBKO HEMHBA3UBHO OLIEHUTH Iie-
pebpanbayio nepdysuto B yciaoBusax OPJIC, HO u
BBIABUTD €€ CBA3b C IPOTHOCTUYECKUM MapKepaMu
TSOKECTU TedeHUsI 3aboJIeBaHms.

Taknm 06pa3oMm, IeIbI0 UCCAeI0BaHMS CTaIa
OTIeHKAa PErMOHapHOH IiepedpaTbHOM OKCUTEHAITIHT
(rScO,) y nanyeHToB C OCTPBIM pPeCHUPaTOPHBIM
nucrpecc-cuaapoMoM (OPJIC), accormmupoBaHHBIM
¢ COVID-19.

MarepuaJ 1 MeToAbI

B x0/1e IonepevHoro Uccae 0BaHus OIeHUIIH 110-
kasaresu 1ScO, 28 y ciay4aitHbIM 06pa3oM 0TOOPaHHBIX
MNaIleHToB C TKeJbIM TedenueM COVID-19, rocriura-
JIN3MPOBAHHBIX B OTe/IeHNe peaHUMallui ¥ NHTeHCUB-
HOI Tepanuu B TedeHue OJHUX CyTOK. Kpurepues uc-
KJIIoueHus He ObLI0. [JuarHoctury COVID-19, onjeHKy
TSPKeCTH O0JIE3HU U JIeYeHNe, BKJTI0Yasi PECIIUPATOPHYIO
Teparuio OCTPOH AbIXaTesIbHON HeJOCTaTOYHOCTH, IIPO-
BOJAWJIN B COOTBETCTBUY C BDEMEHHBIMU METOINYECKIMU
pexkoMeHanusaMu MUHHUCTEPCTBA 3IpaBOOXpPaHEHUs
Poccuiickoit @enepanuu «[ [poduaakTiKa, IMarHOCTHKA
U JiedeHHMe HOBON KOPOHABUPYCHOH HHPEKIUU
(COVID-19)» [6]. UcKkyCCTBEHHYIO BEHTUJIAINIO JIETKAX

(MBJI) mpoBoausu annaparamu Hamilton G5 u Hamilton
C2 (Hamilton Medical, I1Ietinapus). buarepaibHbIi
MOHUTOPUHT 1ScO, IPOBOJUIIN C IIOMOIIBIO anmnapara
INVOS® 5100C cerebral oxymeter (Somanetics, Troy,
Michigan, USA) no mocTuskeHHA CTaOMIBHBIX TIOKa3a-
Tesiell LiepeOpajbHON OCKUTeHauy (pasHULa MesKay
3HaueHusiMu MeHee 10%) B Teuenune 30 muH. Hennocpen-
CTBEHHO BO BpeMs1 udMepenus rScO, y Bcex IIallieHTOB
pETUCTPUPOBAIU CpelHEEe apTepualbHOE JaBJeHUE
(MAP), mokasaresii razooomena (SpO,, Pa0,, Pa0,/FiO,,
PaCO,) 1 remorpammsl (remorto6uH (Hb), muM@oruTe:
(LYM)), KOHIIeHTpalui0 MapKepoOB BOCIIAJeHUs (IIpo-
rasbiuronnH (PCT), C-peaktuBHbBIN Oesiok (CRP), nH-
TepaerkuH-6 (IL-6)) u D-qumep, a Takske — MapKepoB
HEeWpPOHAJIBHOTO NoBpeskaeHus (protein S-100 (S-100),
HelpoH-crenuduyeckas eHosasa (NSE)). ITarueHTos,
KOTOPBHIM He TIPOBOJUJIN CENALNI0 M MUOPEJIAKCAIUIO,
JIOTIOJTHUTEJIbHO pasfesud Ha MOATPYIIbl — C Hapy-
IIEHWEeM CO3HaHUA (11=7) U B AICHOM CO3HaHUHU (n=14).
Jl1s1 OIleHKW TIYOWHBI Celaluu Y 60JIbHBIX, KOTOPHIM
nipoBoauu BJI, Mcnio/1b30BaIH IITKAJTY BO30Y K I€HUSI-
cemarmu PraMonia (Richmond Agitation-Sedation Scale).
VY nmanmeHToB ¢ HapylIIeHueM CO3HaHUS UCII0JIb30BaJIN
mkasiay kom [imasro (IIKT).

KosmmuecTBeHHbIE TaHHbIE NIPECTAaBUIA B BUE
MenuaHbl (Me) 1 kBapTuJien (25%; 75%), KaTeropuab-
Hble — B BHJe aOCOJIIOTHOIO KOJUYEeCTBA (1) U J0JIU
(%). [IJIsT ©3y4eHUsT PA3JININil KOJTUYEeCTBEHHBIX MTPU-
3HAKOB MEKTy TTOITPYIIIIAMU UCII0JTH30BATN KPUTEPUI
ManHa—-YuTHHA. /1A BBIABJIEHUA KOPPEIAINOHHBIX CBA-
3eit — kpurepuit Cnupmena (rho). O6beM MPOMyIIEHHBIX
IaHHBIX He IpeBblman 10% Mo KaskgoMy IapamMmerpy.
[Ipu npoBepke CTaTUCTUYECKUX TUIIOTE3 HAJTUYMe CTa-
THCTUYECKON 3HAUMMOCTH yCTaHABIUBAIN Tipu p<0,05.
CraTucTH4ecKyio 00pabOoTKY JaHHBIX BBITOJTHUIN IPU
oMoy nporpaMmuoro naxkera SPSS 28.0.0.0 (IBM SPSS
Statistics, Chicago, IL, USA).

Pe3yasTarhl

Menuana Bo3pacra IalfieHTOB COCTaBUJIa 65
JIET, YFICJIO MY>KYHH U SKEHIIIH OBLJI0 OMHAKOBBIM.
20 (71%) nmanueHTaM BO BpeMs nadMepeHus rScO,
nposogusii MIBJI B Tedenue 12-72 4, npu aToM
50% BCex ManueHTOB I10JIyYaJIi Cealuio TeKCMe-
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JEeTOMUIVUHOM [0 JOCTUKEHUA [1eJIEBOTO YPOBHSA
ceganuu ot -5 10 0 6aJJIOB MO IIKaJe BO30y:Ke-
HUs-ceganuu PUdMoHIa B 3aBUCUMOCTH OT KJIU-
HUYecKoH cutyarmu. [locsie mpekpariieHus cefaniu
y 7 (33%) manueHTOB HAOJIIOJa)I YyTHETEHUE CO-
3HaHuA (0T 7 1o 14 6asioB LK), IIpu aToM HeE-
poBu3yasmaanus (KOMIBIOTEPHAsI, INOO MarHUT-
HO-pe30HaHCHasA ToMorpadus) JIUIIb Y OTHOTO U3
3THX MAIIMEHTOB BbISIBUJIA TPU3HAKY MOBPEYKIEHNUS
TOJIOBHOTO MO3T4a, TOT/a KaK y OCTaIbHBIX 00JTBEHBIX
W3MeHEeHUs1 OTPAaHUYNBAJINCH PACIIIUPEHUEM JINK-
BOPHBIX IPOCTPAHCTB. ¥ 7 MAIIUEHTOB JOCTOBEPHO
OIIEHUTHh YPOBEHb OOJPCTBOBAHUS OBIIO HEBO3-
MOSKHO BCJIEICTBHIE TPOBOIMMOU MUOPEJIaKCAIUU
u m1y0oko#l ceparuu. 50% Bcex MAIlMEHTOB BO
Bpemsa usMepenus rScO, noJry4asam Ba3opeccop-
HYI0 (HOpanuHEe(PPUH) MOAAEPSKKY C 11eJIbI0 TOI-
nepskanust MAP >60 MM pT. cT. B cBs13U C TsIoKe 01
IBIXaTeJIbHOI HeJIOCTATOYHOCTBIO, 6 (21%) mamu-
€HTOB HaXOJIUJIUCh B TPOHIIO3UIINY (Tab/IUIIA).

TNokasaresn iepebpaIbHOM caTyparuu JeBOro
(rScO2) u mpasoro (rScO,,) nogayiiapuii He pas-
JINYAJINCh Y COCTaBUJIU B cpeiHeM 68 u 69%, cooT-
BeTcTBeHHO, p=0,819. Ilokasarenu rScO, B nesomM
MMeJId HOpMaJIbHble 3HaUeHUS (3MMU30/Ibl CHUKEHUS
rScO, HMKe 45% OTCyTCTBOBAJIM), HECMOTPS Ha TO,
4T0 y 8 (29%) nmanueHToB cooTHO1IeHue Pa0,/FiO,
cooTBeTCcTBOBasIO cpenHeTsskesoMmy OPJIC (comacHO
Bepsmuuckum kputepussm OPIC [7]), ay 3 (11%)
MMalMeHTOB — TsKeJaoMy. IIpu cpaBHUTE/IBHOM
a”a/IM3e noArpyni nokasareau rScOz (p=0,488) n
1ScO,, (p=0,322) He pa3/anyaIUCh y NAIVEHTOB B
SICHOM CO3HAHUU U IIPU €r0 yTHEeTeHUMU.

B o0111eit koropre maneHTOB 0OHAPYKHUIN
yMepeHHOe ITOBBIIIIeHNe KOHIIEeHTPaluy IPOTenHa
S-100 npu HOpMasibHOM cofiepskanuu NSE. [1pu
CpaBHEHMU IIOATPYIIl KOHIIEHTPalyy IpOoTerHa
S-100 ObLIH BBIIIE Y MAIUEHTOB C HapyIIEHUEM
CO3HAHU#A, YeM y IAaIJUEeHTOB B sICHOM CO3HAaHUU
(0,154 (0,122-0,424) opotus 0,095 (0,044-0,128),
p=0,025, coorBeTCTBEHHO), conepsxkanue NSE nHe
pasanyasoch Mexay nogrpynmnamu (14,1 (9,9-42,2)
nporus 11,2 (6,0-15,4), p=0,11, COOTBETCTBEHHO).

BoissBuiin cs1abyro KOppesAIMOHHYIO CBSI3b
3HaueHui rScO,: MpsIMYIO0 — C cofepsKaHueM reMo-
robuHa (rho=0,437, p=0,02) u o6paTHyr0 — JMEpO-
uutoB (rho=-0,449, p=0,016). Konuenrpanus S-100
cs1abo OTpHUIIATETLHO KOPPEIUpOBaia ¢ 0aLIbHOM
onenkoii o LIIKTI" (tho=-0,478, p=0,028), a conep:xaHue
NSE nMeJ1o cTaTuCcTUYeCcKy 3HaYMMYIO ITOJIOYKUTETb-
HYIO B3aMOCBSI3b CpeIHeH CUJIbI C KOHIleHTpalen
IL-6 (rho=0,546, p=0,035). CBs13u 1ScO, C TAKECTHIO
OPJIC, yacToTol IMpUMeHEHHsT Ba30ITPECCOPHOM IO~
JepsKKU U Celalliy BBISIBUTH HE YIa10Ch.

OOcy:xk1eHue

Ha ceronHANIHAUH AeHb MTpe/ogaraeMble Me-
XaHU3MbI (P OPMUPOBAHUST HEBPOJIOTUYECKOH JIHIC-

OO011asa XapaKTepUCTUKA MMAIUEHTOB, =28,

IMoka3aren 3HayeHHUsA MoKa3aTeJaen
Bospacr, ser 65 (57-75)
Myskckoit o, 7 (%) 14/28 (50%)
HBJI 20/28 (71%)
Basonpeccopsl 14/28 (50%)
Cepanus 14/28 (50%)
[Iponnosunusa 6/28 (21%)
IIKT, 6a//161 15 (13-15)
[TanyienThI ¢ HapylLIEHUEM CO3HAHUSA 7121 (33%)
MAP MM pT. CT. 88 (82-95)
SpO3, % 96 (94-99)
Pa0,, MM pT. CT. 90,8 (70,9-113)
PaCO,, MM pT. CT. 40,9 (35,7-46,2)
Pa0,/FiO, 218 (155-269)
Hb, r/n 119 (91-136)
LYM, Tbic/MKJI 1,02 (0,66-1,46)
PCT, ar/mn 0,87 (0,32-2,10)
CRP, mr/Jot 137 (53-209)
IL-6, /M1 111 (40-625)
D-dimer, MKr/MJ1 1,46 (0,93-2,71)
S-100, MKT/J1 0,133 (0,061-0,318)
NSE, MKT/JT 12,5 (8,0-16,5)
1ScOz}, % 68 (58-75)
1ScOz,, % 69 (59-76)

IIpumeuanue. IIKI'— mkasmna kom [itasro; MAP — cpenuee ap-
TepuaJibHOE AaBjieHue; SpO, — HACHIIeHNEe apTepUaTbHON
KPOBU KHUCJIOPOJIOM 110 IaHHBIM IyJIbCOKcUMeTpuu; Pa0, —
HanpshKeHue KUCJI0pojia B apTepruaibHoi kKposy; PaCO, — Ha-
NpsiKeHNe YIVIEKUCJIOTO rasda B apTepraibHOi KpoBy; FiO, —
¢pakius Kucsopoza Bo BabsixaeMoi cmecu; Hb — copepska-
HUe remoriobnHa; LYM — abcosroTHOE 4mcyao tuM@onu-
ToB; CRP — C-peakTuBHBIH 0€/10K; IL-6 — nHTEpIIEHKUH-6;
D-dimer — JI-numep; S-100 — Gesiok S-100; NSE — Heiipo-
Hcnenuguueckas eHosasa; rScOz — permoHasbHas 1eped-
pasibHas OKCUTEHAIYs JIEBOTO OJIYIIAPHS TOJIOBHOTO MO3Ta;
1ScO,, — pernoHasnbHas repedpaabHasi OKCUTeHAIHsI IPABOTI0
MOJTyIIapysi FOJIOBHOT'O MO3Ta.

¢yukium npu COVID-19 BKJIIOYAIOT TUIIepKOAry-
JANUIO, COCYIUCTOE MOBpEsKIeHue, TUIIOKCUIO,
WMMYHHYIO JUCPery/Isaluio, 3JIEKTPOJIMTHBIE Ha-
pylLIeHHUs, a TAaK)Ke IIPAMOe BUPYCHOE IIOBPesKe-
HUe TOJIOBHOTO Mo3ra [8-11] u Haxo#sATcs1 B (pokyce
naydeHusi. JlabopatopHble MapKepbI 3TUX I1aTO-
JIOTUYECKUX COCTOSIHUM, TaKue Kak JTUMQOIUTO-
MeHusl, TOBBIIIIEHHBbIE KOHIleHTpanuu D-numepa,
IL-6 u IpoKaJIbIIUTOHMHA, ABJIAIOTCA TaKXKe IIpe-
IUKTOpaMM TSYKeCTU 3aboJieBaHUS U HebJiaro-
IIPUATHOTO ucxona [12-14], 4TO MOKET YKa3bIBaTh
Ha MHOTOdaKkTOpHOCTH TopaskeHus [IHC B pamkax
€IMHOI'0 IIaTOreHeTHu4YecKoro mnpounecca. OTcyT-
CTBHUE Koppeasanuu 3HadyeHuu rScO, ¢ cogeprka-
HHEM 9THX J1abOpaTOPHBIX MAPKEPOB B HAIIIEM KC-
CJIelOBaHUY He ITI03BOJINJIO YTOUHUTHh KOHKPETHYIO
MPUYUHY IepeOpa’dbHOU MUCPYHKIUU TIpU
COVID-19. llupokuii crieKTp HeWpoBU3yaanU3a-
IIMOHHBIX U3MEHEHU! B TOJIOBHOM MO3T€ MPH Ts-
skeJioil (popme 3aboJsieBaHUS WM HU3Kasl 4acTOTa
obHapy;keHus1 KopoHaBupyca SARS-CoV-2 B crinH-
HOMOSTOBOH sKUAKOCTH [11, 15, 16] BBIZBIBAIOT CO-
MHEHHUS B TOM, 4YTO IIPSIMOE BUPYCHOE IIOBPesKe-
HYe IOJIOBHOT'O MO3ra fIBJISEeTCs BeAyILIUM MeXa-
HU3MOM. BeposiTHO, cocpeoTouenue (hoKyca BHU-
MaHMA Ha U3MEeHEeHUsIX 9HJ0TeIUsI 1 TTOCJIEACTBUSIX
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MaTOJIOTUYECKOTO UMMYHHOTO OTBETa MO3BOJIUT
00'BSCHUTH MEXAaHU3MbI (DOPMUPOBAHUS AUCHYHK-
nuu [THC opu COVID-19.

HeboJ1b1110% pasMep BLIOOPKU, KOTOPOH ITpej-
BapUTEJIbHO HE PACCYUTHIBAJIU, U OTCYTCTBHE CO-
MTOCTaBJIEHUSI KIIMHIYECKUX PE3YJIBETATOB C Pe3Yilh-
TaramM¥ IaToJ0TOAHATOMUYECKHUX MCCIET0BAHUN
SIBJISTIOTCSI OCHOBHBIMU OTPAaHUYEHUsIMU HaIllen
pabotel. Kpome Toro, Heo6xonuMa OIleHKA JIFHA-
MUKW U3MEHEHUH 11epedpaibHON OKCUTEHAIINY 1
JIabopaTOPHBIX MTOKa3aTeJiedl Ha pasHbIX CTATUSX
3aboJieBaHUS.

Tem He MeHee, MOKHO C/eJIaTh HECKOJBKO
BBIBOJIOB.
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Y maneHToB C TskeJabIM TedeHrnem COVID-19
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