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The paper presents the results of therapy for ankle injuries with various
treatments: a traditional basic medical complex, as well as therapy using
hyperbaric oxygenation, and course Osteomed Forte administration.
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0600611jeHbI CBEAEHUS 0 HAPYLLIEHUSX Y TAXEeN000/bHbIx COVID-19 kneTouHoro
W ryMOpanbHOro UMMYHUTETA, @ TakXe cUCTeMbl remocTasa. [lokasaHo, 4To
y 60nbHbIX COVID-19 Habrogaetcs nedikounToneHns, uMeoLUUTONEHNS,
HeNTPOUIIES, a TAKXKE HAPYLLUEHNE COOTHOLLIEHNS MEX/Y OTAesbHbIMY CYOII0-
nynaynamn  T-numeoyntoB. [1pn 3TOM PE3KO YBENNYMBAETCS COAEPXaHue
NPOBOCMANNTENIbHBIX UUTOKUHOB, YTO MPUBOANT K Pa3BUTHIO <LIUTOKUHOBOIO
wropma». OBHOBPEMEHHO Y Takux 00JbHbIX BO3HUKAET 3HAOTENNANIbHAS ANC-
hyHKUMA, TUNepKoarynaynsi, CONPOBOXAAOLLASICA MOBbILIEHNEM YPOBHS
D-pumepa ¢ nocneayroLmm pasBuTnemM MuKpOaHrnonaTum, MMMyHoTpOMO03a,
JAUCCEMUHUPOBAHHBIM BHYTPUCOCYANUCTBIM CBEPTHIBAHUEM KDOBA M MOSINOP-
raHHOW HeJOCTaTOYHOCTbIO. [IpUBOANTCS CriyYalt MPUMEHEHUS y 00JbHOM
¢ Txenbim TeqeHnem COVID-19 nmmyHokoppekTopa Tumannxa, crnocobcTBo-
BABLLIEr0 JINKBUZAUNN HAPYLLIEHUI B UMMYHHON CUCTEME (B TOM YUCTIE «LUTO-
KWHOBOrO LUTOPMA») U reMoCTase.

Tepanus, MHAheKLUMoHHble 3a6onesanns, COVID-19, ummy-
HUTET, «UMTOKWHOBBIA LUTOPM», CBEPTLIBAEMOCTb KPOBU, MONNOPraHHas Hedo-
CTATOYHOCTb, TUMANNH, TeNapuH.

JlykbsiHoB C.A., Ky3Huk b.11., XaBuHcoH B.X. n gp. Vicnonb3o-
BaHve TuManuHa ans KOppeKLmMn OTKAOHEHUI A UMMYHHOTO cTatyca npu GOVID-19
(060oCHOBAHME MpPUMEHEHWs Mpenapara W ONWUCaHWe KIWHUYECKOro Cny4as).
Bpay. 2020; 31 (8): 74-82. https://doi.org/10.29296/25877305-2020-08-12

VIIECTBEHHBIMHU NPUYMHAMU, TPUBOISIIIAMUA K TSI-
xkenomy TeueHuto COVID-19, apnsitoTcst HapyleHUs
OCHOBHBIX 3aIMTHBIX CUCTEM — WMMYHUTETa M TeMO-
cTa3a, MPeCTABISIONINX eINHYIO 3alIUTHYIO CUCTEMY Op-



ranusMa [1, 2]. BxioyeHMe UMMYHHOW CUCTEMBI B 3a-
IIUTHYIO PeaKIMI0 HAYMHACTCS B IIEPBBIC XKe Yachl TOCTe
nomnagaHus kopoHaBupyca SARS-CoV-2 B opraHusm ye-
noBeka. Tsokenbie (hOpMbl Pa3BUBAIOTCS CITYCTS 2 HeJl T10-
cJie 3apaXXeHus, MPUYEM U BPOXAEHHAas, U MPUOOPETEH-
Has (amanTWBHas) MMMYHHBIE CHCTEMBbl HE BCeraa CIIO-
COOHBI aJeKBaTHO pearupoBaThb Ha paclpOCTpaHeHUE
KOpOHaBMpyca IO opraHu3my. K3BecTHO, 4YTO BUpYC
SARS-CoV-2 npoxoaut yepe3 CIU3UCThIE 000JI0YKM HOCa
M TOPTaHM, a 3aTeM MoNajaeT B JieTKUe U nepudepuye-
CKYIO KPOBb, BBI3bIBasi BUPEMMIO, Oaromapsi 4emy MOTYT
TopaxaThCsl BCE OPTaHBI, 3KCIIPECCUPYIOIINE aHTHOTCH-
3uHIpeBpamarmuii depmeHT-2 (ACE-2), Takue Kak jer-
KWe, Ccepame, TOYKU, XKeJIyTOYHO-KUIIeUHBIM TpaKT
(KKT) u uenrtpanbHyio HepBHylo cuctemy (LIHC) [3].
YcTaHOBIIEHO, YTO CpemHEee BpeMsT OT MOSIBJICHUSI CUMIITO-
MOB J10 pa3BUTHUSI AbIXaTEIbHON HEJOCTaATOYHOCTH COCTaB-
JsieT 6—8 JHel, moclie Yero BUPYC HauMHAEeT 2-10 aTaky,
BBI3BIBAS YXYAIICHUE COCTOSHUS MTAlleHTa IIPUMEPHO Ue-
pe3 7—14 gHeii mocyie Havana 3aboneBaHus. [Tpu oTHocH-
TEJIbHO OBICTPOM BO3HUKHOBEHMU TSIKEJIOTO COCTOSIHUS
OOJIbHBIX UMMYHHAasI CHCTeMa paboTaceT Ha Mpemaelie, YTo
Heu30eXHO MPUBOIUT K UCTOIIEHUIO ee pe3epBoB. [Ipu
3TOM B Iepudeprnyeckoil KpoBU y MalIUEHTOB yXKe Ha paH-
HUX CTausIX 3a00JIeBaHUST PETUCTPUPYETCST TUMQOTICHUS,
YTO SBJISCTCS IJIOXUM MPOTHOCTUYECKUM IpU3HAKOM [4].
OIHOBPEMEHHO y TTALIMEHTOB C TSIKEIbIM TeUeHUEM 3a00-
JIeBaHUSI YMEHbIIaeTcs yucyio B-nmumdonuros, uto mMo-
JKeT TOBIMSTh Ha BBEIPAOOTKY aHTUTEN, HO BO3pacTaceT
YUCI0 HelTpoduiaoB. B To ke BpeMs pe3Koe yBeanueHue
COOTHOIICHUSI HEHUTPODWIOB U JUM(DOILIUTOB SIBISIETCS
TUTOXUM TIPOTHOCTUYECKUM TIPU3HAKOM, TaK KaK CBUJIE-
TEJIbCTBYET O MOAABJICHUM KJIETOYHOIO MMMYyHUTeTa [5].
ITpu aTOM HeElTpoUIbI MOCTYIAIOT B TKaHU, TAE BbIAC-
JISTIOT MEAMATOPbl UMMYHHOTO OTBETa, B TOM YMCJIE XEMO-
KWHBI, YTO TIPUBOAUT K MUTPALINU TUMMOIINTOB U3 ITUP-
KyJUpYylolleit KpoBU B TMM®Y U BHYTpeHHUE opraHbl. [1o-
BPEXICHUE TKAHU, BI3BAHHOE BUPYCOM, Y TSDKETOOOTBHBIX
COVID-19 mpuBoguT K upe3mMepHON BbIPaOOTKE MpO-
¥ TIPOTUBOBOCTIAIMTEILHBIX [TIUTOKUHOB (MHTEPIACHKIUHBI —
IL-1B, -1RA, -2, -4, -6—10, -13, -17, cdakrop pocra ¢hu-
opobusiactoB — FGF, rpanyionutapHbiii KOJTOHUECTUMYJIU -
pytomuii pakrop — G-CSFE, rpanymouutapHo-Makpoda-
rajbHBIM KoJoOHUecTUMynupytomuii pakrop — GM-CSFE,
uHtepdepoH-y — [FNy, daktop Hekpo3sa onmyxonu — TNE,
(akTop pocra sangorenust cocynoB — VEGF, unnyunpye-
MbIil 6emok-10 — IP-10, MoHOUMTApHBIN XeMOaTTPaKT-
HbIi 6enok-1 — MCP-1, makpodaraibHbie OeJKU BocHa-
jgeHust — MIP-1a, MIP-1B, tpoMOouuTapHsiii ¢hakTop
pocta — PDGF u np.) n npuBnedeHuo MakpodaroB u
rpaHyJIOLMTOB B OYar IMoOBpexXIeHUs [6]. DTo compoBo-
KAaeTCsl MaJbHEeHIMM TTOBpeXXaeHeM TKaHeil. B koHeu-
HOM MTOTC «IIUTOKMHOBHII mTopM» Iipu COVID-19 Mo-
JKeT TIPUBECTU K TMIEPBOCIAIUTEIBHOMY IPOIIECCY, M-
MYHOAMCCOHAHCY, TIOJMOPTraHHOW  HEIOCTaTOYHOCTHU
1 HebaronpusaTHoOMY ucxony [7].

CrielyeT OTMETUTDH, YTO PEKPYTUPOBAHME MMMYHHBIX
KJIETOK M3 KPOBU M MHOWIBTpALINS JTUMGOIUTOB B JICeT-
KU€ U AbIXaTeJbHbIC ITyTU MOXET OObSICHUTH JUMGMOTICHUIO
1 YBEJIMUEHUE COOTHOLIEHNST HEUTPODUIOB 1 TUMDOIIUTOB,
HabmogaeMoe ipuMepHo y 80% malMeHTOB ¢ MHMeKIIMei
SARS-CoV-2 u sBnsionieecsl MIOXUM MPOTHOCTUYECKUM
npu3HakoM. BMecrte ¢ TeM HeorpaHuueHHasi MH(PUIBTPa-
11T BOCITAJIUTENIBHBIX KJIETOK cama To cebe B TOTIOJTHEHUE
K TpSIMOMY IIOBPEXKICHUIO, BBI3BAHHOMY BHPYCOM, MO-
JKET OIOCPEeNOoBaTh JOMOJTHUTEIbHYIO AECTPYKIIMIO JIETKUX
yepe3 YCUJIEHHYI0 CeKPELMIO MPoTea3 U aKTUBHBIX (hopM
KHCIIOpona. DTO MPUBOIUT K IHM(GY3HOMY aTbBEOISIPHO-
My TIOBPEXIEHHWIO, BKJIIOYas IeCKBaMallMIO ajibBEOJIsIp-
HBIX KJIETOK, 00pa3oBaHUE TMAJIMHOBBIX MEMOpaH, OTEKY
JIETKUX, YTO OTpaHMYMBaeT 3(p@PeKTUBHOCTh Ta3000MeHa,
BBI3bIBAs 3aTPyIHEHUE ABIXaHWS M HU3KYIO OKCUTCHAIINIO
remorjioouHa. B pesynbraTe Jierkoe CTaHOBUTCS OoJiee ysi3-
BUMBIM 711 BTOPUYHBIX UHbeK1ui [8, 9], remodarounto-
3a, TpoMOoTHYeckoir Mukpoanruonatun (TMA) u octporo
pecniupaTopHoro auctpecc-cuHapoma (OPIC). Hekoto-
pble U3 BBIACISIEMBIX MEAMATOPOB MOTYT JOIOJTHUTEIBHO
MMOAIMUTBIBATh 3TOT «ITOPOYHBII KPYr», BKIIIOYas Hapylle-
Hue GyHkuun NK-kietok ¢ momounbio 1L-6 min aktuBa-
uuto Makpodaros H-uienwto depputuna [10]. Y. Jamilloux
U coaBT. [10], yuutsiBast cABUTM B UMMYHHOU cUCTeMe MpU
COVID-19, mpemaraiot cienymoryto cxemy (puc. 1), 00b-
SICHSIIOIIYI0O MEXaHM3M BO3HUKHOBEHUSI <«IIUTOKMHOBOIO
LITOPMa».

IMoctymmnenne SARS-CoV-2 B snmrenmanbHBIC/H-
JoTeNranbHble KJIETKU MOCPeNCTBOM cBsi3biBaHusi ¢ ACE2
(n CD147) uHayuupyeTt anonToTUYECKUE U HEKPONITOTHUYE-
CKUe MYTH, TIPUBOSIIINE K TTOBPEKIEHUIO JIETKUX U BHICBO-
0OXIEHNI0O MHOTOUMCIICHHBIX XeMOKMHOB, KOTOPBIC IIPH-
BOJST K MPUBJIEYEHUIO OOJIBIIOIO KOJIUYECTBA UMMYHHBIX
KkJeTtok B jerkux. HenaputHeie kietku (DC) u miazmo-
mutoumHbie DC (pDC, ocHOBHOI nctounnk IFN trma I),
Hapsay ¢ aJbBeOJSIPHBIMM Makpodaramu U HeiTpoduaa-
MM, CITOCOOCTBYIOT aKTUBAlIMM BPOXICHHOTO MMMYHHOT'O
OTBETa, CEKPETUPYS aJlapMUHBI U TIPOTUBOBUPYCHBIC WU
MMPOBOCTIAIUTE/IbHBIE IIMTOKMHBI, a TakKKe IPeACTaBIIsIs
aHTUTEH aJanTUBHBIM UMMYHHBIM KieTkaM. SARS-CoV-2,
BO3MOXHO, MMEET MeXaHW3MBbI JUUIS TIOJaBJIeHUsI OTBETa
IFN Tuna I u unagykuuu anonro3a T-kietok. Pacrio3HaBa-
HUe MOJIEKYJISIpHBIX naTTepHOB (BupycHas PHK, yactuiib
WIX CUTHAJIBI OMACHOCTU) paszanyHbiMU Toll-momoOHbIMU
(TLR), NOD-nonooubsiMu (NLR) unu RIG-I-nogo6HbIMU
(RLR) peuenTopaMu akTUBUPYET TPAHCKPUIIIIAIO U BbI-
CBOOOXIIEHME TPOBOCMAIMTEIbHBIX MEAMATOPOB, TaKMX
kak IL-1B, -6, -18 u TNFa. Dt MeauaTopbl JTOMOJHU-
TeJIbHO TIepeceKaloT HanBHbIe T-kietku ¢ Thl nim uuto-
Tokcnuyeckue umbonutsl (CTL mnu CD8+), koTopnie,
B CBOIO 0Yepe/lb, CEKPETUPYIOT 3HAUUTEIbHOE KOJTUYECTBO
UTOKWHOB. [IpoBocImamuTenbHast TETIS TIPSIMOM CBSI3U
LIMTOKMHOB Ha BPOXKIEHHBIX MMMYHHBIX KJIETKaX IPUBO-
JIUT K «IIMATOKUHOBOMY LITOPMY», Koaryjaornatuu u OPIC.
«IIutokuHoBbIi TopM» ipu COVID-19 MoXeT CBS3bIBaTh
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2 MexaHW3Ma, ONH M3 HUX CBUIECTEIbCTBYET O CUHAPOME
aKTUBaIMM Makpodaros (remodaromuTapHbIii TUMGOTHU-
cruouuros — HLH), Bei3BanHsblit [L- 1, u npyroii marrepH,
XapakTepu3yIOIIUiicss UMMYHHOUM AM3PETYsInei, yrpaB-
nsemoii 1L-6, KoTopast 3aIyckaeT MMMyHomapainy (I1o-
Hmxenne HLA-DR Ha monouutax CD14) u rnobanbHyo
JUMOOLMTOIIEHUIO.

Pe3koe moBbIlIeHNE KOHIIEHTPAIIMN TTPOBOCITATTUTEb-
HBIX IIUTOKMHOB y TsKeno00abHbIX COVID-19, rmaBHBIM
o6paszoM IL-1a, -6 u TNFa, crmocoGCTBYIOT 3KCIIpecCuu
Ha SHAOTEJIMM, MOHOIUTAX W Makpodarax TKaHEBOTO
dakropa (TF), aBnstomerocs TpuITrepoM IIpoilecca Koa-
rynsuun. OTHOBPEMEHHO U3 SHIOTENMST BICBOOOXKIAETCS
dakTop don Bunedpanna (VWF), mpuBossiieit K anre3uu
U arperaiuu TpoMoo1mToB. Dkcrnpeccust TF criocoocTByeT
nepexony FVII B FVIla, yto mpuBoauT K aktTuBamu hak-
Topa X. M3 akTUBUPOBAaHHBIX TPOMOOLIMTOB BbICBOOOXK 1A~
ercsd FVa, obpasyromuii ¢ FXa BHelHow npoTpoMoOrHa-
3y, nepeBomsyio mporpomouH (FII) B tpomoun (FIla).
IIpoBocmanuTeabHble HMTOKMHBI MPUBOISAT K CHIKEHUIO
B KPOBU SHIOT€HHBIX aHTHKOATYJISTHTOB, TAKMX KaK WHTH-
OuTOp BHelIHero nyTtu TkaHesoro ¢gaxkropa (TFPI), aHTtu-
tpombOuHa 11 (AIll) u akTuBUpoBaHHOTO TIpoTenHa C [11].
BosHukaroniee npu «IUMTOKMHOBOM IITOPME» OOLIMPHOE
B3aMMOJICICTBUE MEXIy OHAOTEIUATBbHBIMUA KJIETKAMM,
TPOMOOIIUTAMM, MOHOIIMTaMM/MaKpodaraMmu, JTUM@OII-
TaMU, NOTMMOP(PHOsIAePHBIMU JielikouuTaMu [12], odpa3sy-
OIIMMU JIEUKOLIUTAPHO-TPOMOOIIUTAPHBIE PO3ETKM, CIIO-
COOHBI TIOBHIIIIATH 3KcIpeccuio TF m ycnmnmBaTh Impoliecc
koarynsguuu [13]. HakoHel, pa3BuBaoIasics mpu TSKEIbIX
ocnoxHeHusix COVID-19 sHaotenuanbHass AUCHYHKIUS

C TIOBPEXACHNEM SHIOTETMATBHBIX KJIETOK 3aITyCKaeT BHY-
TPEHHUI MeXaHW3M CBEPTHIBAHUS KPOBU Yepe3 aKTUBALINIO
¢axropa Xaremana (FXII), mpexkaiaiukpenHa U BLICOKOMO-
JIEKYJISIPHOTO KWHUHOTEHa.

Jlameko He TTOCIeIHIO POJIb B Pa3BUTUM THIIEPKOAry-
JISILUAM U Ienpeccun (UOPUHOIM3a UTPAeT allbIOCTePOH-
AHTUOTeH3MH-PEHMHOBAsI CHUCTEMa, aKTUBALUsl KOTOPOM
otMmeuaetcsd y 6ojabHbix COVID-19 u B KOHEYHOM HUTOre
MIPUBOINT K YBEIMICHUIO KOHIIEHTPAIIUK aHTHOoTeH3MHa 11
(Angll) [14]. TTokaszaHo [2, 15], yTo cocymocyXuBaloiue
areHTol, B ToM uuciae Angll, cmocoOCTBYIOT 3KCIpeccuu
TF Ha sHOOTEIUH COCYIOB, YTO JOJIKHO 3HAYUTEIBHO YCHU-
JIMBaTh pa3BUTHE TUIEPKOAryasaiuu. Ba3zoKoHCTpuKIIMS
JIETOYHBIX COCY/IOB, BO3HUKAIOIIAsI B pe3yJibTaTe NeHCTBUS
Angll, cnocoOCTBYeT yCUJIEHUIO TUIMIOKCUX U DKCIPECCUU
TF Ha cocynax Jierkux, 4TO YBEJIUYMBAET BO3MOXHOCTb
pasButust OPJIC. CneayeT ocobo moguepkHyTh, uto Angll
uHayuupyet skcnpeccuto TF u PAI-1 sHmotennanibHbIMU
kJeTkamu uyepes peuentop AT1, criocoOGcTBys nucbanaHCcy
PAI-1/tPA u Topmoxenuto pudbpuHosnusa [16]. bonee Toro,
yBEJIMUEHWE KOHIEHTPAMM abIOCTepOHa, OTMEYaeMoe
B TsKenbix cinydasx COVID-19 [12], nanpsimyio yBennun-
BaeT aKkcripeccuto PAI-1, ocodeHHo B moyeuHoii TkaHm [17].

YV nauuenros ¢ COVID-19 yxxe Ha paHHe# cTanuu 3a00-
JIeBaHUST HAOJIIOIAeTCSl aKTUBAIIUST CUCTEMbI KOMIUIEMEHTA,
YTO TIPUBOAUT K 00pa3oBaHUIO MajbiXx (parmeHToB C3a
u CSa, akTUBUPYIOLIUX TPOMOOLIUTHI M CIIOCOOCTBYIOIIIME
skcnpeccur TF Ha sHmoTenuu u MoHouuTax. [TpomyKThl
pacmermienns C3a u C5 (C5a u C5b) He TOIBKO yJ4aCTBYIOT
B 0O0pa3oBaHUU MeMOpaHaTakytolero Komiiekca (MAK),
MPUBOISAIIETO K JIM3UCY KJIETOK, YTO TaKXkKe YCKOpsieT 00-
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i, @ nporeasbl-1 u -2 (MASP-1, MASP-2)
SBJISIIOTCS KOMITOHEHTAMM JIEKTUHOBO-

3 4 ro MyTU aKTUBALUM CUCTEMbI KOMILIE-
HLA-DR,
| & NKe MeHTa. YcTaHoBJIeHO, 4yT0o MASP-2 pac-
?
DAMPS o olfNy? " knetkn) LIETUIsIeT TIPOTPOMOMH OO0 TpOMOMHA,

LTLs|
B TO BpeMs1 Kak MASP-1, nmo-suaumomy,

o0nagaeT TPOMOMHOMOJOOHBIM CBO-
ctBoM, pacuieruisisi paktop XIII, duod-
pUHOTEH M WHIUOUTOp (GUOpUHOIN3A
akTuBUpoBaHHBI TpoMOuHOM (TAFI).

ANONTO3 / UMMYHOMAPANWY

yredior X 1 ,pro IL-18 olL-1B_%
Orex nerkux *lL-18%s OnucaHHbIe TPOIECCH COMPOBOXK/IA-
9 g &8 12 IOTCSI TUIIEPKOAryjsiueir MU Jempec-
° (v
1° 9,® TNFo cueit ¢uOpUHOIM3a U CIOCOOCTBYIOT
0%
INEH AR NGPEDYIAIC B Pa3sBUTHUIO TaK Ha3bIBAEMOTO MMMYHO-
OPHC LIMTOKMHOBBIX LUTOPM TpoMm6bo3a [18]. Cnemyetr 1o6aBUTh, YTO

Puc. 1. MexaHn3m pa3Butis LMTOKMHOBOrO LUTOPMA
Fig. 1. The mechanism of development of the cytokine storm
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Clg-dpparment CIl-KOMITOHEHTa KOM-
IUIEMEHTa B OIbITaX in Vitro CrocoOeH
3aMeHuTh akropsl VIIIa u [Xa [19].



Y 6oabHbix COVID-19 yacTo HabaomaeTcs HEUTpo-
bunus, yTo SABISIETCS IJIOXUM ITPOTHOCTUYECKUM IIPH-
3HakoM. WM3BecTHO, 4TO HEUTpOdUIbLI MPU BUPYCHOI
1 OakTepualbHON WH(pEKUUU 00pa3yloT 3KCTpaleso-
nspHblie 1oBYymKN (NETS), KoTopble CITOCOOCTBYIOT pas-
BUTHUIO TUTIEPKOATYISIIUN U TPOMOOOOPa30BaHUIO, YCUIIM-
Basl U YCKOPSISI KOHTaKTHYIO (ha3y Ipolecca CBEPThIBAaHUS
KPOBHU 3a CUET B3auMoleucTBuii mexny ructoHamu NET
u ¢ocdonunuaamu tpombouuton [20]. [lpu atom 00-
pasyloluecss aKTUBHbIE MPOKOATYJISIHTbI, B TOM YUCJe
TpoMm6buH (FIla) mpuBoasAT K akTUBaAaUMU TPOMOOLIMTOB, a
CTUMYJIUPOBAHHBIC TPOMOOILIMTHI 3aTeM IOITOJHUTEIBHO
ycunusaioT odbpazoBanue NET. Kpome toro, NET aktu-
BUpPYET MOHOLIMTHI M Makpodarn u TeM caMbIM CITOCO0-
ctByeT 3kcnpeccuu TF u ycunenuto cekpeuuu I[L-1p, crio-
COOCTBYIOIIETO HOMOJHUTENIbHOMY oOpa3zoBaHuio NETs
[21]. ¥V TsxenobombHBIX COVID-19 conmepxanne NETs
B KPOBM, B TOM YMCJIE€ COCYAMCTOU CETW JIETKMX, 3HAUU-
TEJIbHO MOBBIIIIEHO, YTO MOXKET CITOCOOCTBOBAThH TPOMOO3Y
u OPIC [22].

Hakonel, B mpoliecce TpomMOOOOpa3oBaHUSI MpU
COVID-19 moryT mpuHMMaTh Yy4acThe MUKPOBE3UKYJIbI
Pa3IUYHOTO TIPOUCXOXKAEHUS, TpenacTaBusone Gocho-
JIUMIMIHYIO TIOBEPXHOCTh ISl pa3BepThbIBaHUS IMpoliecca
koarynsunu, a Takxke Hecymue TF [23]. OgHako cBeneHui
0 HaJIMYUU MUKPOBE3UKYJ B KpoBoTOKe prt COVID-19 MBI
He Hauu. B.S. Joly u coaBT. [24], oCHOBBIBasICh Ha JaH-
HBIX JIMTEPATYpbl U COOCTBEHHBIX HAOIIOACHUN, mpeaiara-
0T CJICAYIONIYIO CXeMY, OOBSICHSIONIYIO B OCHOBHBIX UYepTax
MeXaHM3MbI (POPMUPOBAHUS TUIIEPKOATY/ISIIUN U UMMYHO-
TpoMbo3a rnpu COVID-19 (puc. 2).

Ha puc. 2. moka3aHbl 3Tarbl MaTo(pU3nN0J0TUUYeCKOl
MOCJIeIOBATEIbHOCTU (DOPMUPOBAHUS MUKPOAHTUOTIATUI
1 Tpom0O3a, MOCIeNoBaTEIbHO BKJIOYAIOIINE arpeccuio
kJeTok-x03s1eB SARS-CoV-2, BbI3BaHHBI Ype3MEpPHBIM
WUMMYHHBIM OTBETOM <«IIMTOKWHOBBIN IITOPM», JIOKAJb-
HBI U CUCTEMHBIN BOCIMAJIUTEIbHBIA OTBET, OTBETCTBEH-
HBII 32 SHIOTEIMONATUIO M COCTOSTHUE TUTTePKOAryJIsIiH,
TIPUBOIsIIEe KaK K CUCTEMHOMY, TaK M K MAaKpO- I MUKPO-
TpoMOO3y.

B HacTos111€€ BpeMsI He BbI3bIBAET COMHEHUSI, UTO TSKE-
Joe teuenue COVID-19 nposBisgeTcss y NOXWIbIX JIOACH,
a TaKKe Y CPaBHUTETBHO MOJIOIBIX ITAIIMEHTOB C OTSTOIICH-
HBIM aHaMHe30M (caxXapHbIif IuabeT, TUIlepTOHMYeCcKas
00JIe3Hb, ceplevHasi, TIeYeHOYHass U MOoYeyHas HeaocTa-
TOYHOCTD ¥ Ap.) [25, 26]. A. Zhavoronkov [27] yka3bIBaer,
YTO IIOBBIIICHHASI BOCIPUMMUYMBOCTL TOXWIBIX JIOACH
Kk COVID-19 B nepBylo oudepedb CBs3aHa C COIMYTCTBYIO-
1€l maTojorueit, HoO MOXeT ObITh YACTUYHO OOYyCIOBIEeHA
HapylIeHNEM WMMYHOYYBCTBUTEIBHOCT U CHUKCHHEM
MMMYHHOU (DYHKUMU Y MOXUJIbIX, OOLIEi moTepeil pusm-
4yeCcKoil (hopMbl M MOBBILLIEHHOH C1a00CTH, O0YCIOBIEHHOI
CTapecHHEM.

L. Lin 1 coaBrt. [3] yKka3bIBaloT, YTO IO CUX MOP IJIs
o6osbHBIX COVID-19 He umeercs crieuuduyeckoit mpo-
TUBOBUPYCHOU Tepanmuu. BoT modyemy JiedeHUE 3STOTO

3a00JieBaHUSI B OCHOBHOM COCPEIOTOYEHO Ha CUMITO-
MaTUYeCKON M KUCJIOPOAHON Tepamuu. B To ke BpeMs
YUMUTBIBASI COCTOSIHUE NU3PETYISIIUU B UMMYHHOI cUCTe-
Me, psaa aBropoB mist tepanuu COVID-19 pekoMeHAYyIOT
IIPUMEHSTH IIpernapaTsl, 00J1amaromne MMMYHOPETYINPY-
oM aerictueM. Hanbosee mmpokoe mpuMeHeHHUE ITpU
cpenHeTskenAbIX U Tskeabix Gpopmax COVID-19 Hanuim
uHTHOUTOPHI penienitopa IL-6 (IL-6R) — Tomumauzymab
n capuiaymab [28—30]. 3a mocienHee BpeMs IIUPOKYIO
pekoMeHaaLuo as gedeHus 6oabHbiX COVID-19 nony-
YUJIA a3UTPOMUIIAH U JOKCUILIMKIIMH, KOTOPBIE HE TOJIHKO
MHTUOUpyIoT cuHTte3 I1L-6, HO OMHOBPEMEHHO TOPMO3ST
cuHTe3 Oenka, 6Jokupys kKak SASP, Tak U permkanumio
Bupyca [31], a Takxke 001a1a0T KapAUO3aIIUTHBIMU, M-
MYHOMOAYJIUPYIOIIUMU ¥ IIPOTHUBOBOCITAIMTEIBHBIMU
cBoiicTBamu [32].

B To xe Bpems1 M. Zhou u coaBT. [33] cuuTalor, 4YTO
3¢ (HEeKTUBHOCTh HEKOTOPHIX MHOTOOOETIIAIOIINX TTPOTUBO-

SARS - CoV-2

KNETKA-
XO3AWH B
« cocypax

« nerkux

« cepaue

« MokKkax

o XKT

« KENYHbIX NYTSiX

YPE3MEPHbIV UMMYHHbI OTBET — LIMTOKMUHOBBIN LLTOPM
141 IL1, IL2, IL6, G-CSF, TNFa, IFNy 1 fipyrve

NOKAIbHbIN ¥ CUCTEMHBIA BOCMANUTENbLHbIA OTBET (CCBO)

FMNEPKOArynALUuAa QHLOOTENUONATUA

. [ucbanaHc < » - Mepexon Ha npo-
MPOKOAryNAHTOB C » | koarynaHTHbIA (heHoTun
aHTnkoarynaHTamm ‘AKTI/IBaLLVIFI 3K, Tp0M60L|VITOB', o

i A
JIENKOLMTOB U MOHOLIUTOB
CHANEHHE it
yy 11 ®ubpuHoreH u FVIII

t1 TeHepauus TpoMGUHa E
+1D-gumep, otnoxerne dnbpuHa i

MAKPOTPOMBO3blI MUKPOTPOMBO3blI
BeHosHas [MonwopraHHas
1 apTepuanbHas HeJ0CTaTO4HOCTb
TpomM63ambonus MukpoaHruonaTus

\—‘ JleroyHas 3M6onm|| l orPacC }—‘

Puc. 2. [atochnanonornyeckne mexaHn3mbl hOPMUPOBAHUS MUKPOAHTIO-
natuu n Tpom6o3a npu GOVID-19

lpumeyanne. TF — TkaHesbIn dakTop, ULVWF — cBepxmansii Mynstuvep
thaktopa poH Bunnebpanga, FVIII - coaktop VIII; cTpenkun, HanpasneHHble
BBEPX, CBUAETENIbCTBYIOT O BO3PACTAHMM KOHLIEHTPALWN COEANHEHVIA, NPN-
HUMAKOLLMX Y4aCTIe B MPOLECCe Koarynauuu.

Fig. 2. Pathophysiological mechanisms of the formation of microangiopathy
and thrombosis in COVID-19
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BUPYCHBIX 1 UMMYHOMOIYJTUPYIOIIUX MPENapaToB TpeOyeT
JATbHENIITNX KIMHIIECKUX UCITBITAHUIA.

Hamu [34, 35] npencraBiaeHbl JOKa3aTeabCTBa, YTO Ha
poJib UMMYHOKOppeKkTopa y 6oiabHbix COVID-19 cnoco-
OCH MpEeTCHIOBATh JICKAPCTBEHHBIN IIpemapar TuMmamnH,
coznaHHbiii B.I. MoposoBsiM 1 B.X. XaBuHcoHoM [36—
38]. TuManuH BbIAEAEH W3 BUJIOYKOBOW XKejae3bl KPYI-
HOTO POTAaTOTO CKOTAa. DTOT JIEKapCTBEHHBIN Iperapar
MPEaCTaBIsACT U3 ce0sI KOMILIECKC IOJUMEIITHIOB C MOJIe-
KyJsipHoit maccoit (MM) ot 500 mo 10 000 x/I. CorsacHo
HamuM gaHHbIM [39], TuManuH oGi1agacT UMMYHOMOY-
JIUPYIOIIUM IOEHCTBUEM M C YCIIEXOM IIPUMEHSIETCS TP
CaMbIX Pa3JIMYHBIX 3a00JI€BaAHUSIX, COITPOBOXIAEMbIX BTO-
PUYHBIMU UMMYHOIE(UITUTAMH, B TOM YKCJIC TIPU OCTPBIX
M XPOHMYECKUX BUPYCHBIX MHpekumax [37, 39, 40]. ITox
€ro BO3ACHCTBUEM JUKBUINPYETCS TUTIEPIIPOLYKIIMS TIPO-
BOCITAJIMTEIbHBIX LMTOKMHOB, TO €CTb <«I[UTOKMHOBBII
mwropm» [40]. ABHBIMU MOKA3aHUSIMU IS MPUMEHEHUS
TumanuHa SIBISIETCS TSKEI0E COCTOSIHUAE OOJBHBIX, JIMM-
(oneHus, nucdanaHc B COACPKAHUM OTACIBHBIX CYOIOITy-
nsumii T-mumbonuToB, Bo3pacTaHue YPOBHS IMPOBOCHA-
JINTEJbHBIX UUTOKMHOB, B TOM yncie IL-1a, IL-6 u TNFa,
TPOMOOIIMTOIICHMSI, PEe3KOe YBEIMYCHUE KOHIICHTpAIlMU
CRP, pepputuna, D-numepa, 3HauUTENbHOE YBEIMYEHUE
COOTHOIIEHUSI HEUTPODUITBI/TUMGBOIIUTHI.

B Hacrosiiiee BpeMsi He BBI3BIBACT COMHEHMIA, UTO
npu COVID-19 Bo3HuMKaeT TpoMOOTUYECKasi MUKPO-
aHTUOIaTHsl, HEpenKo compoBoxaaemass TpoM0O03IMOO-
JNICCKUMH OCJIOXHCHUSIMH W KU3HEYTPOXAIOIIUMU
COCYIUCTBIMU KaTacTpodaMu. BpemeHHBIE MeToauye-
ckue pekomeHaauuu MunsapaBa Poccuu «Ilpodunak-
THKa, TUAaTHOCTHKA 1 JIeYeHNE HOBOM KOPOHABMPYCHOM
nHbexkunn (COVID-19)» comepxaT mIpsMble yKa3aHUS
0 11€JIeCO00Pa3HOCTHU MPUMEHEHUS ITPU TSKEJIOM TeUYEHUU
3a00JIeBaHUSI KaK MUHUMYM TIPODUIAKTUIECKUX, a TIpU
HaJUYWU JOTIOJTHUTEIBHBIX (PAKTOPOB pUCKa — JIeYeOHBIX
J103 HU3KOMOJIEKYJISIPHBIX TeaprHOB, JTM00 TPUMEHEHUS

Puc. 3. MaumenTka 3., 60 net, MCKT opraHoB rpyaHoi KNeTku, Ha MOMeHT noctynnexus 8 OPUT
Fig. 3. Patient Z., 60 years old, MSCT of the chest organs, at the time of admission to the resuscitation

and intensive care unit
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MOCTOSTHHOM MHGbY3UU He(PPaKIIMOHNPOBAHHOTO reTapu-
Ha 10 TPOTOKOJIY JIeUYCHUSI TPOMOO3IMOOIMIECKIX OCIIOXK-
HEHU.

Cnenyet otMeTuTh, uto L. Lin u coaBT. [3] Takke cun-
TafT, YTO aHTUKOATYJISTHTHAsI TepaIisl HU3KOMOJICKYIISIP-
HeiMu renapuHamu (HMI') nomkHa OBITH peKOMEHI0BaHa
Ha paHHel crtaauu 3abosieBaHusl. [lo MHEHMIO aBTOPOB,
aHTukoaryiasgHTHas tepanus npu COVID-19 nomkxHa Ha-
3HavyaThCs TOrma, Korma 3HadyeHne D-aumepa B 4 pa3za mpe-
BBIIIAET HOPMAJIbHBI BEPXHUU IIpEaEII.

B 3akmouennu, ¢ cornacusi 60JbHON TIPUBOIUM OIUH
13 CJIydaeB MpUMeHeHNST TuMamHa TIPU TSKEJIOM TeUeHUH
COVID-19.

Ilayuenmra 3., 60 nem, nocmynunra 6 omaoene-
Hue peanumauyuu u unmerncuenoi mepanuu (OPUT)
20po0CcKoil Kaunuueckoi 0OoavHuubt Nol e. Yumeol.

B kaunuueckoii kapmune npu nocmynaenuu npeoo-

Aa0anu nPosiGAeHUs OCMPOLL 2UNOKCEMUYECKOU OblXa-

MeAbHOU HeAOCMAMOYHOCMU U CUCIEeMH020 80CHaNe-

Hus. M3 dcanob npu nocmynaenuu caedyem evloeaums

«3ampyoHeHHoe» ObixaHue, 00blKY npu Maireiulell

Qusuueckolli HazpysKe, GbIPANCCHHYIO NOMAUBOCHDb

U cnabocmv Ha (oHe NOBbLULEHUS MeMNepamypuvl meaa

do 38,5—39,0°C, cyxoii myuumenvHulil Kauieab 6 me-

YeHue Cymokx.

Anamnesis morbi: daumenvHocms 3a0604e6aHUs
OMm MOMEeHMA NOSABAeHUs. NepebiX CUMNMOMO8 00 20-
cnumanuzayuu 6 OPUT cocmasuna 7 cym.

U3 conymcemeyowux 3a601e6aHUI OMMEHANUCH:
caxapuulii duabem muna 2 (uenegoil enUKUPOBaAHHbLI
ypoesens eemoenobuna 8,0%); ouabemuueckas sHye-
ganronamus, noauneliponamus CeHCOPHO-MOMOPHAS
gopma, eenamonamus; eunepmoHu4ecKas 004e3Hb
111 cmaouu; UBC; cmabuavnas cmenokapous Hanpsi-
acenus 11 pynkyuonanvroeo kaacca (PK): xponuue-
ckas cepdeunas Hedocmamournocms (XCH) IIA cme-
nenu, DK 2 no NYHA.

AmbyaamopHo nauuenmke npo-
6edeHo uccaedosanue HOCO2A0MOUHO-

2o maska memodom I[P, eviasnena
PHK esupyca SARS-CoV-2. Ilpu no-
CMYNAEHUU  BbINOAHEHA  MYAbIMU-
CNUPANbHASI KOMNbIOMEPHAST MOMO-
epagus (MCKT) opeanos epyoHoii
KAemKU, npu oueHKe Komopoil ycma-
HO6eHO0, 4mo ¢ 00eux cmopoH no 6cem
N€20YHbIM NOASM OMMeYaemcs HaAu-
yue UHOUALBMPAUUU CAUBHO20 XAPAK-
mepa ¢ npeuMyu,eCmeeHHol N0KaAU-
3auuell 6 nepughepuueckux omoenax
nepubpoHxuanvro. Yuacmku yniom-
HeHUs 60 6cex omoenax cOCMABAANU
>10 cm, ommeuanocv Hasuyue CUMN-
moma  8030VUIHOU  OPOHXOSPAMMbL,
«OyavLicHoll mocmogoil». Obsem no-
DPAdICeHUsL N1e20MHOI MKAHU COCMABUA




>75% no KT (coomeemcmeyem IV cmenenu no eusy-
anvroil wkane ouerke msyucecmu COVID-19) (puc. 3).

B kaunuueckoii kapmune 3a601e6anus 8 OuHa-
MUKe 00pauyano eHUManue maxunHod 6 COUemaHuu
C YMEpeHHOUl 2unokcemueli (o OQHHbIM 24308020 AHA-
AU3Aa ApMEPUANbHOU KPOBUL), UNePAUKeMUS U 2AUKO-
3ypusi, KemoHbl 8 MoYe.

C momenma nocmynaenusi 6 OPUT 6 cesa3u ¢ ma-
XUNHO3 U y4acmuem 6CHOMO2AMEAbHOU MYCKYAAMYPbl
6 akme OblXaHus nauyuenmie O0blAQ UHULUUPOBAHA
HEeUHBA3UBHASL UCKYCCMBEHHAS. GeHMUNAUUS NeeKUX
(HBJI) nocpedcmeom macku Total Face (Fit Life
Philips Respironics ™) eenmunsmopom NEUMOVENT
GRAPHNET™ ¢ pexcume NIV ¢ unuyuarvuvimu na-
pamempamu: PSV= 8 cm H,O, PEEP=10 cm H 0,
f=10, FiO,=50%.

B oanvretimem napamempnvr eazoobmena u Kuc-
snomuo-weaounoeo cocmosnus (KIIC) oyenusanuce
U KOpPULUPOBANUCH HA (POHE NPOBOOUMOIL pecnupamop-
Holl noddepiicku. Ypoeenv Odaeénenus
noddepicku, KOHUeHMpayus UHCRUPA-

MOPHOI paKyuu Kuciopooa mumpo-

€0Cy008 HUICHUX KOHEeYHOCHell NPUSHAKO8 CepOevHO-
COCYOUCMbIX OCAONCHEHUN y NAUUEHMKU He 00HApy-
JHCEHO.

Ilpu ouenxe nabopamopHbix nokazameneil obpa-
waem Ha cebsi GHUMAHUE GbIPAICCHHAS AUMPONEHUsL,
BbICOKULL YPOGeHb OUOMAPKEPO8 80CHAACHUS, MO 6
COBOKYNHOCMU C (heOPUAbHOU AUXOPAOKOLL U HAAUUU-
em ebicokoil konuenmpayuu IL-6 nodmeepicdaem
Haauuue <YumoKuH08020 WMOPMA» U A6ASLeMCs No-
Kazanuem 045 HA3HAHEHUSI 2eHHO-UHICEHEPHOU OUo-
noeuueckoii mepanuu (F’MBT) [41].

Odnako ¢ yuemom eceil KapmuHbl 3a004€6aHUSL,
0COOEHHO 8bIPAdNCeHH020 YeHemeHus T-Kkaemounozo
36eHa umMmyHumema (maba. 2), Haiuvus OaHHbIX
0 NpocHOCMU1ecKU HebAa2oNPUSMHBIX MAPKEPax om-
eéema Ha uneubumopwt IL-6 (caxapHulii duabem c ke-
moauudo3om), y OaHHOU NAUUEHMKU peuleHo Oblio
6030epiicamopcsi 0m NPUMEHeHUs. AHMUYUMOKUHOBOI
mepanuu [42].

Tabnuua 1
6a4/1UCL NO YpOBHIO SPOZ- Cunxponu- KnuHuyeckue nokasatenu u napameTpbl OKCUreHauuu y nauueHTkn 3., 60 net
3ayuUs NAUUEHMKU C GeHMUASMOPOM, Table 1
NEPeHOCUMOCIb PeCRUPAMOPHOL 00~ Clinical indicators and parameters of oxygenation in patient Z., 60 years old
depoicku  OblAU  y0081eMBOPUMENbHDI-
_ DeHb 1-i LeHb 2-# LeHb 6-i leHb 9-i
Mu. B meuerue 4 cym ¢ OPHT nayu (11.06.2020)  (12.06.2020) (16.06.2020) (19.06.2020)
EeHMKQ HaxX00UAACh NPEUMYULeCMBEHHO . 0 0 .
B OCTyNneume apametpbl TAYYEHHE epesop
6 npor-nosuyuu (mata. 1). B OPUT: navano pecnupaTopHoii ot HBJ. 13 OPUT.
Ilpu nocmynaenuu 6 cmauyuonap Nokasarens pecnupaTopHoii nopaepxkn  JlONONHMTENbHbIA  JlONONHUTENbHbIN
RABUEHMICe UHUWUUPOGANA MeOuKa- PEEPOon  Mpownoswws  wiodhnoroc  whvanomei)
MeHmo3nas - mepanus 6 - coomeem- H,0, Fi0,=50%. 7 n/Mun NOTOK 3 /MUK
cmeuu ¢ akmyanvHolMu Bpemennvimu MpoH-no3uuyus)
jx/[emogultecx% pgxoxweﬂaauuﬂmu Y. 8 MuHYTY 30 28 24 20
uH3opasa g no uaeﬂocmufce u 4CC & manyTy % 56 P -
ACHEHUI) HOBOU KOPOHABUPYCHOU UH-
dexuuu (COVID-19), eepcus Ne7 Sp0,, % BBK(S;:?;)TSS)}/XS 89 (6e3 HBJ) 93 94
om 03.06.2020. y
Tlayuenmie Ha3HaueHbi: 9 égggpﬂ%%””' gié;:;gfgﬁ:;ﬂx
* eudpokcuxnropoxurn 400 me MOALEPXKe)
2 pasa 6 Oenb 6 nepsbiii dens, | an-yy or cr 160/90 150/90 140/80 130/80
3amem 200 me 2 paza 6 cymku
. PaQ,, mm pr. cT. 69,6 729 84,8 97,5
per os,
* BHYMpUGeHHOe 8eedeHue yeg- pH 7,33 7,38 7,47 7,43
mapoauna gocamusa 600 me | Pa0,/Fio, 139.2 145.8 212 325
2 pasa 6 cymku, neogparokca- KpeaTuHUH, MKMOMb/N 70,8 67,7 65,9 77,7
uura 500 mz 2 pasa 6 cymiu; [ o onein 8,9 9,97 9,1 8,19
* Hadponapur Kanvyus 0,6 ma
noOKoXCHO 2 paza 6 cymKu; CPB, mr/n 24,4 48,0 16,6 6,0
* acapononuncaowpaa  (napa- | KOK EV/n - 262,2 - 163,4
yemamon), OMXAPKUBAIOWAS NAar, EQ/n - 568,4 - 399,9
(ambpokcon),  uHQY3UOHHAA | Tponowy T - OTpuLaTensHO - -
(1500 ma kpucmannoudosé 6
KeToHbl B MOYe +++ ++ ++ OTpuuarenbHo

cymku) mepanus.
Ilo odannvim IKI, axoxapouo-
epaguu, 0ynaeKcHo20 CKaHupoeanus

Npumeyanne. YL — yacToTa AbixaTeNbHbIX ABMWKEHNIT; YCC — yacToTa cepAeyHbix CokpalyeHuii; KOK —
KpeatuHdocoknHasa; IO — nakrargerngporeHasa.
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Yepez 1 cym ¢ MomeHma nocmynieHus ¢ yeavto
KOppeKyuu UMMYHOCYnpeccul OONOAHUMEAbHO HAa-
sHayen Tumaaun — 10 me enympumviueyro, 1 pa3z
6 cymku, Kypcom 7 OHell.

Ha smom ¢hore y nayuenmru ommeuarocs KAunu-
Yeckoe yayuuleHue — Kynuposanue Auxopaoxku, cma-
ouau3ayUs napamempos ea3000MeHa U 3HA4UMenbHoe
yayuuienue Aab0pamopHuIX nokazameneil, CHycms
7 cym boavhas 6vira nepegedena uz OPUT 6 ungex-
UUOHHOe omoeneHue (cm. maoa. 2).

Hecmompss  na Haauuue  Hebaaeonpusmuvix
npoerocmuveckux kpumepuee COVID-19: eunok-
ceMusi 6 COYeMAHUuu ¢ BbIPANCCHHOU UMMYHOCY-

npeccueti, KOMOPOUOHbIX COCMOSAHUI  (CaxapHblil
duabem, eunepmensus, UBC), y nayuenmxu yoa-
A0Cb QOCMUYbL 3HAYUMO20 HNOBbIUEHUS KOAUHeCmEd
T-aumepoyumos, T-xeanepoe (CD4), yumomok-
cuueckux T-aumgpoyumos (CDE*), B-aumgouumos
(CD19"), NK-xkaemox (CD3-CDI14"), axmusupo-
sannvix T-aumepouyumose (CD3*HLA-DR™), 303u-
Hoghun08, 6occmanosaenue Hucaa Helumpopuios 0o
HOpMbL, a makjce peskoe ymeHviienue ypoers IL-6
u D-odumepa, umo accoyuuposano c Oaaconpusm-
Hoim ucxodom 3abonesarnus. [4, 7]. He menee eac-
HbIM (DaKmopoé A611emcs HOpMau3ayus y 00abHou
COVID- 19, ocaosxncHenno2o Haauuuem caxapHozo oua-

JlabopaTtopHble noka3atenu naumeHTku 3., 60 ner

Laboratory indicators of patient Z., 60 years old

exb 1-i DeHb 2-#A DeHb 6-#A
Moctynnexue Koppekuus CranpaprHas
B OPUT: MeUKaMEeHTO03- Tepanusa +
MNoka3atens Hayano Megu-  HOIf TEpanuu: Tumanux
KaMEeHTO3HON no6asnex
Tepanuu Tumanuu
10 mr/cyt
JleiikouuTsl, «10%/n 47 4,57 4,93
Heitpodhunbl, «10%/n 3,73 3,8 33
Jlumcpountsl, «10%n 0,58 0,48 0,79
Jo3nHodunbl, «10%n - 0,01 0,03
Tpom6oumThbl, «10%n 184 144 216
D-gumep, Hr/Mn - 2500 -
®nbpNHOTeH, r/n 45 5,6 3,8
[TpoTpom6UHOBOE Bpems, C 13,3 13,5 15,7
A4TB, ¢ 55,1 53,0 71,1
HeiTpodounbl/ numdounTsl 6,43 7,91 417
JIumchouuTbl/ MOHOLNTBI 1,65 2,29 1,88
Tpom60oUMTbI/ NeAKoLUTbI 39,14 31,5 43,81
IL-6, nr/mn - 174,0 -
CD3+, kn/mn - 234 -
CD4*, kn/mn - 145 -
CD8+, kn/mn - 87 -
CD4/CD8 - 1,66 -
CD3*HLA-DR*, kn/mn - 10 -
CD19+, kn/mn - 52 -
CD3-CD16*, kn/mn - 95 -
CD3+CD16*, kn/mn - 50 -
CD8* perNK, kn/mn - 17 -

lpumeyarne. AHTB — akTMBMPOBAHHOE YacTU4HOE TPOMOONNACTUHOBOE BPEMS;

bema, ypogHs 2AH0K03bL 8 KPOBU.

Pezyromamor  MCKT opeanos
Tabnuua 2 2pYOHOU KaemKu 6 npoyecce me-
panuu (puc. 4): panee 6vingreHHble
Table 2 yuacmku YNAOMHEHULl 8 /Ne204HOU
MKauu, npedxcHel  A0KaAU3aAuuU,
TleHs 9t MeHee UHMEHCUBHbl U MeHee Npo-
MANCEHHBI C KOMNOHEHMOM Ymoauje-
E:%?ﬁ% HUST MeAHCO0NbK0B020 UHMEPCIMULUSL.
OKOHYaHNE Ilrespanvroco evinoma He Govls6-
npuema neno.  CpedocmeHue  pacuiupeqo,
Tumanuta 6 nosocmu nepukapoa 8binoma Hem.
Onpedensiromess amepockaepomuye-
7,58 cKUe U3MeHeHUs aopmbl, B8eHEeUHbIX
5,93 apmepuii; AuUnNOMamos cpedocme-
0,96 Hus. Ommeuaromes aumgpamuyeckue
0,07 V346l cpedocmeHus pazmepamu 00
933 17x12 mm (napampaxeanvHole, OuU-
@yprxayuounsvle, napaaopmanvHoie).
1000 Jlannbix 3a KOCMHYHO OecmpyKuyur,
4.8 UBMEHEeHUll €O CMOPOHbL MSKUX
12,7 miaHeil epyou He evisagreno. Omme-
38,6 yarmes NPU3HAKU OCMeOoXOHOPo3d,
617 CHOHOUAOApmMpPO3a epyoHo20 omoena
' nozeonounuka. Cenezenka yeeau-
185 yena. 3akaloveHue: meueHue 08y-
30,7 cmoponHeil noaucezcMenmaphoil 6u-
24,04 DPYCHO-0aKMepUanbHoll NHEEMOHUU.
388 Bvicokas eeposmnocme COVID-19
239 (KT — II-III). Ilo cpasHenuw
¢ npedvldywum uccaedoganuem —
146 noaoxcumenvHas ouHamuxka. Jumagp-
1,63 adernonamus. Cnaenomeeanus.
39 Ilayuenmka 6Gvira evinucana u3
87 cmayuonapa Ha 22-ii 0eHb ¢ MOMeHmMa
nocmynaeHus.
125 Kakx BumHO U3 TIpeAcTaBICH-
17 HBIX TaHHBIX, MPU TSKEJIOM TEUECHUU
23 COVID-19 ormevaloTcs 3HAYUTENb-

CD3* — T-numdouuTbl;

CD4+ — T-xennepbl; CD8* — uutoToKcuyeckue T-numdpouuntbl; CD3*HLA-DR* — akTMBIMPOBAHHbIE
T-numcpountsl; CD19* — B-numcpounTsl; CD3-CD16* — T-He3aBucumble HaTypanbHbie kunepbl (NK),
CD3+CD16* — T-3aBucumble NK-numcouuTsl.
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HBIC HapYIICHUS B COCTOSHUU CUCTEM
reMocTrasa, KJISTOYHOTO M TYMOpPaJIbHO-
ro mMmyHmnTeTa. HecocTosTeTbHOCTH
HUMMYHHOTO OTBETa COIPOBOXIACT-



-

Puc. 4. MCKT opraHoB rpyaHON KNeTku nauneHTkn 3. B fUHaMUKe
Fig. 4. MSCT of the chest organs of patient Z., in dynamics

Csl «UIMTOKMHOBBIM ILITOPMOM», YTO SIBJISIETCSI ONHUM W3
BEIyIINX MPUYNH CUCTEMHON NUCHYHKIIMU DHAOTEIUS
1 IPpUOOPETEHHON TpoMOODUINU. DTO TIPUBOAUT K MPO-
rpeccupymolieit  TpoMOOTHUYECKO  MUKpPOAHTUOTNAaTUU
B COCYIax aJbBEeOJOKAIMWIISIPHON MeMOpaHBI, JTOKalb-
HOMY MMKPOTPOMOO3y, KPUTUUECKOMY HapyLICHUIO
BEHTUJISIIMOHHO-TIEP(Y3MOHHOTO COOTHOIICHUS W TH-
MOKCEeMUH. 3aTKHOE TIepPCUCTUPYIOIIee TeUCHUE BOCTa-
JIMTEIBHOTO Tpoliecca B ajibBeojax Ha (DOoHEe IIUTEIbHOMN
SJIMMMHALMM BUpYCa W CaHOTeHe3a WHAYLUPYIOT pas-
BUTHE (HOPOTIpOIUdepaTUBHBIX IMMPOIECCOB B JIETKHUX.
CHIXeHHBIN TIOTEHIIMAN 3allUTHBIX MEXaHW3MOB IIPH-
BOJIMUT K BBICOKOI BOCIIPUUMYNBOCTU K HO30KOMUATbHOM
OaxkTepuaibHoil diope. Kak cineacTBue, y 3HaUUMTEJIbHO-
TO YKcja MalleHTOB PETUCTPUPYETCS CPHIB MEXaHU3MOB
ajanTauuu, KpUTUYECKMII HMMMyHoauccoHaHc, JIBC-
CHHIPOM, KOTOpPBIe KIMHUYECKHU MPOSBIISIOTCS TTPOrpec-
CHpYIOIICH ITOJIMOPTaHHOW HEZOCTATOYHOCThI0. I[lpu-
MeHeHUe TuManuHa CIIOCOOHO MOIYJIUPOBATh CIABUIHU
B UMMYHHOI cucTteme, a UCIOJb30BaHUE JIEUeOHbIX 103
AHTUKOATYJITHTOB Ha MPOTSKEHUH BCEro Kypca Teparin
3HAYUTEJIPHO YMEHBIIaeT MWHTEHCHUBHOCTh BHYTPHCOCY-
JIHUCTOrO CBepThiBaHUs KpoBU. [IpenmpuHsTas Tepammus,
HapsiIy CO CTaHZapTHBIMUA METOJAMU JICUEHMSI, CITOCO0-
CTBYET OTHOCHUTEIILHO OBICTPOIl JMKBHIALIMU HebJaro-
MPUSITHBIX CIBUTOB B UMMYHMTETE M TeMOCTa3¢e M CII0C00-
CTBYET BbI3IOPOBJICHUIO OOJbHBIX.
* sk ok
Asmopbl 3as6a310m 06 omcymemeuu
@DUHAHCOBIX U UHBIX KOHQAUKMHBIX UHINEPEeCO8.
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THE USE OF THYMALINE TO CORRECT IMMUNE STATUS
DEVIATIONS IN COVID-19 (RATIONALE FOR THE USE OF DRUG

AND CLINICAL CASE)

S. Lukyanov'-°, Candidate of Medical Sciences; Professor B. Kuznik' 2, MD;
Professor V. Khavinson®*#, Corresponding Member of RAS, Professor

K. Shapovalov'-°, MD; Yu. Smolyakov'-?, Candidate of Medical Sciences;

P. Tereshkov' 2, Candidate of Medical Sciences; Yu. Shapovalov'-°; V. Konnov'°,
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Data on violations of cellular and humoral immunity in severely patients with
COVID-19, as well as the hemostatic system were summarized. It has been shown
that patients with COVID-19 have leukocytopenia, lymphocytopenia, neutrophilia,
as well as a violation of the ratio between individual subpopulations of
T-lymphocytes. The content of pro-inflammatory cytokines increases significantly,
which leads to the development of a «cytokine storm». At the same time, such
patients develop endothelial dysfunction, hypercoagulation, accompanied by an
increase in D-dimer with the subsequent development of microangiopathy (MAP),
immunothrombosis, disseminated intravascular coagulation (DIC) and multiple
organ failure. A case is given of the use of an immunocorrector thymalin in a
patient with a severe course of COVID-19, which contributes to the elimination of
disorders in the immune system (including «cytokine storm») and hemostasis.
therapy, infectious diseases, COVID-19, immunity, «cytokine storm»,
blood clotting, multiple organ failure, thymalin, heparin.
Lukyanov S., Kuznik B., Khavinson V. et al. The use of thymaline
to correct immune status deviations in COVID-19 (rationale for the use of drug
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