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AKTyaJIbHOCTb TEMbI HCCJICA0OBAHUA

Koponasupychnas nnpexmuss COVID-19, Bei3BanHas Bupycom SARS-CoV-2,
cTajia TJI00AIbHON MEIHUKO-COIMaIbHOU TPOo0IeMoii, 00yCIIOBUBILIECH HE TOJBKO
BBICOKYIO 3a00JIeBA€MOCTb M CMEPTHOCTb, HO U (POPMHUPOBAHUE 3HAYUTEIHHOTO
yrclia OTHAIEHHBIX OcaoKHeHu# [Varga Z., et al.,2020].

OngHuM U3 KIIOYEBBIX MaroreHeTnyeckux mexanusMoB COVID-19 sapnsercs
MOpaKEHUE SHAOTENUSI COCYJO0B BCIEACTBUE NPSIMOTO B3aMMOJICHCTBUS BHpYycCa
SARS-CoV-2 ¢ peuentopamu ACE2, a Taxxke omocpeaoBaHHOTO BO3JEHCTBUSA
IIMTOKHHOBOTO  INTOpMAa W  OKCHJATHBHOTO  cTpecca.  IloBpexmeHue
DHAOTETUATBHOTO CJIOS TPHBOAUT K yTpaTe aHTHUKOATyJISHTHBIX CBOWCTB
COCYIUCTOM CTEHKH, aKTUBAILMM TPOMOOOOpa30BaHUs U HAPYIICHHUIO PETYISIUN
COCYIUCTOTO TOHYyCa, 9YTO CO3Ma€T YCIOBUS IS Pa3BUTHUS MHUKpPO- U
MakpoTpoMOO030B B pa3IMYHBIX opraHax u TkaHsx [Goshua G., et al., 2020].

B mocnegHwe roasl B JMTEpaType OMUCAHO YBEJIWYEHHE YHUCIA CIIy4acB
OKKJTFO3UH  PETHHAJIBHBIX  COCY/IOB, AaCCOIMUPOBAHHBIX C  IEPEHECEHHOMN
KOopoHaBUpyCcHON wuHbekiuen, uro cBssbiBaoT ¢ COVID-19-acconnmnpoBaHHOM
Koaryjiomatueii wu osHporenwonartuer [Invernizzi A., et al, 2020]. B
PETPOCTIEKTUBHOM KOTOPTHOM aHajM3€ C MCIOJb30BaHUEM COIMOCTaBIECHHBIX
MapHBIX KOTOPT o0Omel uyucienHoctetio 1 460 634 mnanuenta ObLIO
MPOJIEMOHCTPUPOBAHO CTATUCTUYECKM 3HAYMMOE TOBBIIICHUE PHUCKA Pa3BUTHUS
OKKJIFO3UM BETBU LIEHTPAJIbHOM BEHBI CETYATKU y MAMEHTOB, nepeHécmmx COVID-
19, mo cpaBHeHHMIO C HEMH(DUIMPOBAHHON momymisued. OTHOCUTENbHBIA PHUCK
(hazard ratio, HR) cocraBun 1,27 (95% noeputensubiii naTepBan 1,04—1,52), uaro
cooTBeTCTBYET 27% yBenuueHuto pucka pazputus OBIIBC B nocTuH(peKIMOHHOM
nepuozae [Li J-X., Wei J. C., 2024].

OpnHako KITMHUYECKUE HAOIOICHUS CBUIETENBCTBYIOT O TOM, YTO COCYAUCTBIC
OCJIO)KHEHUsT (POPMUPYIOTCSI HE Y BCexX marueHToB, neperécumx COVID-19, gto
YKa3bIBaeT Ha HAJIMYUE WHIAWBUIYAIbHBIX (DAKTOPOB TpenpacroyiokeHHOCTH. B
ATOM CBSI3M 0CO00€ 3HAUCHHE MPHOOPETAeT aHAIM3 TEeHETHYECKUX JIETePMUHAHT
TpoMOOTHYECKOTO prcKa. [TomuMopdr3Mbl TeHOB CUCTEMBI TeMOCTa3a U (HOJTATHOTO
IIUKJIa CIIOCOOHBI MOJU(PHUITUPOBATH TPOMOOTUUYECKHI MOTEHIIMAN W BIUSATH Ha
pPEaKIUI0 COCYAUCTOM CTEHKHM B YCJIOBHUSX CHCTEMHOTO BOCHIAJIICHUS U
sHpoTenmaibHon aucdynkmuu [Favaloro E.J., Lippi G., 2018].

Takum o0Opa3oM, aKTyaJdbHOCTh HACTOSIIETO HWCCIEAOBaHHS OOYCIOBIICHA
pPOCTOM YHMCIa TOCTKOBUIHBIX COCYIUCTBIX OCJOKHEHHH, KIMHUYECKOU W
COLIMAJIBHOM 3HAYUMOCTBIO COCYAMCTBIX 3a00JIeBaHUW CETYATKH, a TaKkKe



HEJIOCTATOYHON M3YyUYEHHOCThIO KIMHUKO-TEHETHYECKUX MEXaHU3MOB, JIEKAIUX B
OCHOBE MOCTKOBHUIHBIX COCYAMCTBIX HAPYIICHUI 3aIHETO OTPE3Ka Iiiasa.
eanb ucciaenoBanus:

U3YYUTh KJIMHWYECKHEC W TEHETHYECKHE OCOOCHHOCTH  COCYIHUCTHIX
HapyIIEHUH 3aTHETO OTPE3Ka ri1a3a y manueHTos, nepenecmmx COVID-19.

3ajgaum uccJIe10BaAHUA:

1. I3y4uTh 4acTOTy BCTPEYAEMOCTH COCYAUCTBIX HAPYIIIEHUH 3aJHETO OTPE3Ka
riaza Cpead MallMeHTOB, HaXOAMBIIMXCS Ha CTAallMOHApPHOM JICYCHUH B
O TaNIbMOJIOTUYECKOM  OT/AEJIEHUM LEHTPAIbHOW TOPOACKON  KIMHUYECKON
OOJBHUIIBI . AJIMATHI

2. 3y4uTh W OIIEHUTHh CKOPOCTh KPOBOTOKA COCYIOB CETYAaTKH HAa OCHOBE
V34" y nmauMeHToB € COCYJIHUCTBIMM HapyIICHUSIMH 3aJHETO OTpEe3Ka TIJiasa,
neperecmmx COVID-19

3. U3yunTh reHeTudyeckuid nmoaumMop(usM IeHOB IeMOCTa3a y MAlUEHTOB C
COCYIUCTBIMH HAPYIICHUSIMHU 33 THETO OTpe3Ka Tiasa, nepenecmmx COVID-19

4. Pa3zpaboTath MOJ€b NPOTHO3UPOBAHUS COCYAUCTHIX HAPYLIEHUHN 3aIHETO
oTpe3ka ria3a y mamnueHTtoB, nepeHecmmx COVID-19 Ha ocHOBE KIMHUYECKHX
(Y3I') u reHeTHYeCKUX 0COOCHHOCTEM

MarepuaJibl M MeTObI HCCJIEIOBAHUSA:

Pabora BKiItO4ana peTpoCeKTUBHBINA aHAIN3 MEIULUHCKON JOKYMEHTAIMU U
IIPOCIIEKTUBHOE  KPOCC-CEKLIIMOHHOE MCCIIEIOBaHUE. PeTpoCneKTHBHBIA 3Tall
oxBartbiBan 213 maruentoB (2018-2022 rr.), IMarHOCTUPOBAHHBIX C COCYAMCTOMN
NIATOJIOTHEN 3aAHEero orpe3ka riaza. OLEHMBAINCH CIEAYIOIIME IOKa3aTesu:
BO3pacT W NOJ NalMeHTa, OCOOCHHOCTH MPOSIBICHUS COCYIUCTBIX IAaTOJIOTUN
CETYATKH, TEHJICHLIHS UX POCTA, a TAK)KE B3aNMOCBSI3b YaCTOTHI IaHHBIX MMATOJIOTUI
C MaHJAEeMHYECKUM TIEproI0M KopoHaBupycHoi uadexnun COVID-19.

B npocnektuBHOE HccienoBanre ObUIM BKIOYEHBI 107 manueHToB, KOTOphIE
OBLTH pacnpeiesieHbl Ha JIBE TPYIIIbI: OCHOBHYIO (N = 61) - MallMEeHThI ¢ OKKJIIO3HEH
BeH ceruatkn (OBC), mepenecmme COVID-19 cpemneit u TskenoW CTENEeHH, U
KOHTpOJIbHYIO (n = 58) - mammentsl nepenectme COVID-19, 6e3 mpusHakos
XOpUOPETUHAIILHON MaTOJOTHUH.

B pamkax uccnenoBanusi BceM naiyieHTam MpoBOIUIICS OOIIUPHBIN KOMILJIEKC
0(pTaTBEMOJIOTUYECKUX UCCIETOBAHUM — BU3OMETpPHsI, OECKOHTAKTHas TOHOMETPHS,
OMOMHUKPOCKOIHUS, O(PTaTBMOCKONMS, OINTUYECKass KOrepeHTHass ToMorpadus,
yIbTpa3BykoBasi jonmieporpadusa. A  Takke MOJEKYJIIPHO-TEHETHYECKOE
MCCJIEI0BAHUE TEHOB I'€MOCTa3a.

CTaTuCTUYECKUI aHaIu3 MPOBOJMUIICA C MCIOJIb30BaHMEM mnporpammel IBM
SPSS Statistics v.31 (pa3padotunk — SPSS, IBM Corporation, 2026). OnucarenpHast
CTaTUCTHKA MPEJCTABIEHA B BUAE CPEAHMX 3HAYEHUI U CTaHJAPTHBIX OTKJIOHEHHI
100 MeIMaHbl U MEKKBAPTHIILHOTO pa3maxa. [[js ananu3a pa3innyuil IpuMEHsIIUCH
napamMeTpuyecKue W HemapameTpuueckue Metonsl (t-kputepuil CThIOJIEHTA,
Kkputepuil ManHa—Yurtau, y* Ilupcona, TouHblil kputepuid Puniepa).

[TocTpoeHne HENMOCPEACTBEHHO MPOTHOCTUYECKOW MOJIEIN PUCKA PA3BUTHUS
OKKJIIO3MU BBIMOJHAJIOCh TPU TMOMOIIA MeToAa MYJIbTU(AKTOPHON OMHApHOI



jJoructuyeckon perpeccur. KadecTBo Mojeneil OIEHUBAIOCH IO KPUTEPHUIO
XocMmep-Jlemenioy U TUCKpUMHHAIIMOHHON criocoOHocTH MeToioM ROC- aHanu3za
¢ pacueroM miomaau noa kpusoit AUC (c 95% JIN). OntumanbHOE MOPOroBOE
3HaYEHHE onpenessui no uHaekcy Opena, ¢ pacuerom Se, Sp, PPV, NPV, uro
MO3BOJISIET TMPOBEPUTH COIIACOBAHHOCTb MPEACKA3aHHBIX BEPOATHOCTEH C
HaO0JI0JTaeMBIMUA COOBITHSIMH.

B [nononHeHHe K JIOTUCTHYECKOM perpeccud mjisi aHajiu3a 3aBUCHUMOMN
MIEPEMEHHOM C y9eTOM JIeMOTpapuuecKnX, KITHHNYECKUX U TEHETHIECKUX (haKTOPOB
(mpeaBapUTEIHHO OTOOPAHHBIE B X0/1€ OAHO(AKTOPHOM JTIOTUCTUUYECKON PErpeccun)
OBLJIO MOCTPOEHO JIEPEBO PEIICHUIA, TO3BOJISIONIEE KIACCU(PUIIUPOBATH OOBEKTHI Ha
OCHOBE 3HAUYECHUI IPEAUKTOPOB U BU3YAIIU3UPOBATH BEPOSATHOCTH.

HayuyHnast HOBM3HA:

1. BnepBeie B ycinoBusix KaszaxcraHa NnpoBOAWIICS KOMILIEKCHBIM aHAIIN3:
KIMHUYECKUX  MapaMeTpoB  remoguHamuku  (Y3[I) u  reHeTuyeckux
noJIMMOP(GHU3MOB T€HOB IeMOCTa3a y MallUeHTOB C MOCTKOBUIHBIMU COCYAUCTHIMU
HapyUICHUSIMH 33JHETO OTPE3Ka IJ1a3a.

2. OnpeneneHbl 0COOCHHOCTH M3MEHEHMM KPOBOTOKA IIEHTPAILHON apTepuu
CeTUaTKU M 3aJHEeH JUIMHHON NUIHapHOW apTepuu y nanueHToB nocie COVID-19
(camxenue kpoBoToka B IJAC Ha 40,19+16,05% B cuctony u 46.96+19.96% B
nuactony, B 3KIA na 39,87+15.03% u 52.20+£16.47% cOOTBETCTBEHHO).

3. BbIABIEHBI BO3MOXHBIE aCCOIMALIMM MEXy T€HETUUYECKUMU BapHUaHTaMU
renoB remoctasa (PAI-1, ITGA2, F7, MTHFR, u MTRR) u pa3BuTuem cocyaucThIX
HapylIeHUH TJIa3HOTO JHa. BriepBhle MOKa3aHO, YTO YBEJIMYECHHUE YMCIIA aJuiesien
pHUCKa T€HOB CHCTEMbI reMOCTa3a U (POJaTHOTO OOMEHA OKa3bIBAET KyMYJISTUBHOE
BIIMSIHUE HA BEPOSITHOCTH Pa3BUTHS OKKJIIO3UW BEH CETYATKH B MOCTKOBHJIHOM
nepuojie. YCTaHOBJICH BBIPAXEHHBIM 0303aBUCUMBIA 3((EKT, mpu KOTOPOM
Hanuune 4-5 annenel pucka accoluupoBaHo c Oosee dem 30-KpaTHBIM
noBbITIIeHHEeM prcka 3aboneBanus (OR=33,66; p<0,001).

4. BrepBble pa3paboTaHa U HaAy4dHO OOOCHOBaHA MPOTHOCTHYECKAsT MOJEIb
OIICHKHM PHUCKA PAa3BUTHSI OKKJIO3UM BEH CETYATKU Y MAIMEHTOB B MOCTKOBUJIHOM
nepuojie, OCHOBaHHAsT HA WHTErpaluyd KIMHUYECKUX, TEeMOJMHAMUYECKUX U
reHeTHYeCKuX (HaKTOpOB. YCTAHOBJIEHO, 4YTO HAMOOJbBIIEH MPOrHOCTHUYECKOU
3HAYMMOCTBIO 00J1a/Iaf0T TOKa3aTeIu PErMOHAPHOM TeMOJMHAMHUKH MO JaHHBIM
yIBTPa3BYKOBOM Jomiieporpaduu CoCy10B riasa, a TakKe MoJTMMOp(PU3Mbl TEHOB
cuctembl remocraza (PAI-1, MTHFR, ITGA2, MTRR, F7), otpaxatomue
TpOMOO(UINYECKYIO TPEAPACITIONOKEHHOCTD.

IIpakTH4yeckasi 3HAYUMOCTD:

1. PesynbTaThl uccnenoBaHusi 00€CIEUMBAIOT BO3MOXXHOCTH PaHHETO
BBISIBJICHUSI MAIIUEHTOB C BBICOKUM PHUCKOM Pa3BUTHUSI COCYAMCTBIX OCIJIOMHEHUM
JIa3HOTO JTHA B MIOCTKOBHIHOM MEPUOJIE U MOTYT OBITh 3()PEKTUBHO UCTIOIH30BAHBI
B KIIMHUYECKOU MPAKTUKE.

2. YcraHOBIEHHBIE TIApaMeTphl  YIBTPA3BYKOBOW  momruieporpaduun
(cxkopocTth kpoBoToka B [IAC u 3K11A) u reHeTHueckue Mapkepsl (MyTalluy B TeHaX
PAI-1, ITGA2, F7, MTHFR, u MTRR) 060cHOBaHHO pacCMaTpUBarOTCS B KaueCTBE



HAJEKHBIX KPUTEPUEB MEPCOHATU3UPOBAHHOM JIMArHOCTUKU M HMHCTPYMEHTOB
KJIIMHAYECKOTO MTPOTHO3UPOBaHUs. BhIsSIBIEHHAs! 3aBUCUMOCTh MEX]y KOJIMUYECTBOM
aiyieneil pucka M BEPOSITHOCTHIO PA3BUTHS COCYJMCTON IMAaTOJOTHHU IO3BOJIAET
UCIIOJIb30BaTh T€HETUYECKUM MpOoQuiIb MalMeHTa JUuisl cTpaTU(UKAIMU pucKa U
pPaHHErO BBISBJICHUS JIMIl C BBICOKOM BEpPOSITHOCTBHIO PA3BUTHUSL OKKIIO3UI BEH
CEeTYaTKH B TMIOCTKOBUJHOM I€PUOJIC, UYTO OTKPHIBAET BO3MOXKHOCTH JIJIs
MIEPCOHATTM3UPOBAHHOTO HAOMIOACHUS U PO UITAKTHKHY.

3. Pa3paboTanHasi mporHOCTHYECKass MOJACIb TOTOBA K BHEIPCHHUIO B
OPAaKTUKy  OQTaIbMOJOIOB, TEPaleBTOB M  KapauOJIOTrOB, obOecreuuBas
ONTUMH3AIMI0 MapUIPYTHU3AIlMK TAIMEHTOB M TOBBIIIEHHE A((PEKTUBHOCTH
PO IITAKTUKY TSHKETBIX COCYAUCTHIX OCIOKHCHHM.

4. [lonmyyeHHsle pe3yabTaTbl (OPMUPYIOT HAY4YHYIHO OCHOBY JUJIA
pa3pabOTKH KIMHUYECKHX PEKOMEHJAIMA M CIyXaT 0a30i mjid JaibHEUIIuX
MCCJIEIOBAHUM B 00J1aCTH MOCTKOBUIHON COCYAUCTOM MaTOJIOTHH.

OcHOBHBIE M0J102K€HN I, BBIHOCHMbI€ HA 3aIIUTY:

1. B mepuoj maHaeMuH U TOCTIIaHAeMUYeckoro Hadmoaenus (2020-2022 rr.)
OTMEYAJIOCh YBEIIMUECHHE YaCTOThI COCYJIUCTON MATOJOTUM 3aHET0 OTpe3Ka Iiiaza
(155 cnyuaeB) mo cpaBHEHHUIO C AomaHAeMuyeckuMm mnepuoaom (2018-2019 rr.),
MPEUMYIIECTBEHHO 3a CYET OKKIIO3MOHHBIX TOPAXKEHUM BEH CETYaTKH, 4YTO
MOATBEPAKACHO pe3yJibTaTaMU PETPOCTIEKTUBHOTO aHAJIN3a TOCTIMTAIN3alIU.

2. Y manuenToB, neperécmux COVID-19, pa3Butne OKKIIIO3Uil BEH CETYATKH
aCCOIIMMPOBAHO C 0Ooyiee  BBIPAKEHHBIMH  KIMHHUKO-MOP()OMETPUUECKUMU
W3MEHEHUSIMU CETYAaTKU (YTOJIEHHWE CEeTYaTKu B cpenHeM Ha 25-30 MkM) u
HapylIeHUsIMA TJIa3HOM TeMoAMHAMUKU (CHkeHue KkpoBotoka B I[AC Ha
40,19+16,05% B cucrony u 46.96+19.96% B nuacrony, B 3KIIA nHa 39,87+15.03%
n 52.20£16.47% cOOTBETCTBEHHO) IO CPABHEHMIO C ITOCTKOBUIHOM TpymIon 0e3
COCYJMCTOM TMATOJIOTHH;, JAaHHBIE W3MEHEHUS B3aMMOCBSI3aHbI MEXIy COOOW U
YCWJIMBAIOTCA TPH HAJIUYUH TOJUMOP(GU3MOB TE€HOB CHUCTEMBl TIeMOCTa3za H
domaraoro oomena (PAI-1, ITGA2, F7, MTHFR, u MTRR), uto moaTBepxmaer
MYJIbTU(DAKTOPHBIN XapakTep U PoJb UHAUBUIYATBHON MPEapacnoyio)KEeHHOCTH B
MaToreHe3e MOCTKOBUIHBIX COCYIUCTHIX HAPYILICHUH 3aTHETO OTpe3Ka riasa.

3. B pa3paboTaHHONW  MPOTHOCTUYECKOM  MOAEIM  HaubOOJbIIeH
MH(POPMATUBHOCTHIO XapaKTepU3yrTCs MoKa3aTesu yJIBTPa3BYKOBOM
nomnrmieporpaduu coCy10B Ia3a, OTpakaroluue COCTOSIHUE pernoHapHO nepdy3uu
u noauMopdu3Mbel TeHOB cuctembl remoctaza (PAI-1, ITGA2, F7, MTHFR u
MTRR); npu »5ToM KOMOWHHpPOBAHHAasS MOJEIb JIEMOHCTPUPYET BBICOKYIO
JTUCKPUMUHAIIMOHHYIO0 crtocoOHOoCcTh (AUC 1o 0,94).

BriBoabI

1. [IpoBenEHHBIA PETPOCHEKTUBHBIM aHAIW3 BbISIBUWI YBEJIWYECHHUE
YaCTOThI COCYJIMCTOM MaTOJOTUH 33JHET0 OTpe3Ka ria3a B nepuoa 20182022 rr. ¢
nukoBbIM poctoM B 2021 romy (+48,9%), mpu 3TOM A0AS DAUUMEHTOB C
nepenecénHor COVID-19 npeBbicuna 50% B 2021-2022 rr., 4TO NO3BOJISAET
paccMaTpuBaTh KOPOHABUPYCHYIO HH(EKIHIO KaK 3HAYMMBIA (hakTop pHUCKa
Pa3BUTHS PETUHAJIBHBIX COCYAUCTBIX OCJIOKHEHUM.



2. VYcraHoBIEHbBI JIOCTOBEpHBIE HapylLIeHUs apTepuaIbHOU
reéMOJIMHAMHUKHU Y TIAIMEHTOB C OKKJIIO3USMHM BEH CETYATKH, XapaKTepU3YIOLIUecs
3HAYMMBIMUA WU3MEHEHUSIMH CHCTOJMYECKONM U JAMACTOJMYECKOHM CKOpOCTU
KPOBOTOKAa B LIEHTPAJIbHOW apTepUU CETYATKU M 3aJIHUX KOPOTKHUX IMIHAPHBIX
aprepusix (p=0,001), YTO CBUIETENBCTBYET O BBIPAKEHHOM JIHCPETYISIIUN
nepdy3uu ceTYaTKu.

3. VY cTaHOBIEHBI CTATUCTUYECKH 3HAYMMBIE ACCOLUMALNN OKKIIO3HM BEH
ceruaTtku ¢ noimumopdusmamu renoB PAI-1, ITGA2, F7, MTRR u MTHFR
(p<0,001), uro yka3piBacT HA WX pOJb B HAPYHNICHUAX QUOPHHOIN3A,
TPOMOOLIUTAPHOM arperani U MeTadoau3Ma (GoJaToB; MPHU ATOM MOIUMOPPUIMBI
resoB F2, F5, F13, FGB, MTR u ITGB3 He mpomeMOHCTpUpOBAI 3HAYUMOTO
BJIUSIHUSA, a BBISBIICHHBIE TE€HETUYECKHE OCOOEHHOCTH MOTYT CIOCOOCTBOBATH
peanu3alyyd MOCTKOBUIHOM SHIOTEIHATLHON AUCHYHKIMKA W TOBBIMIATH PUCK
TPOMOOTUYECKUX OCIONKHEHUH.

4, Pazpabotana mynbTHU(hAKTOpHAsT MNPOTHOCTUYECKAss MOJENb pPHCKa
OKKJIIO3UHA BEH CETYATKHM B IOCTKOBUJIHOM IIEpUOJie, B KOTOPOM HamOoOblIeH
MHPOPMATUBHOCTbIO ~ 00OnazaroT mokazatenu Y3AIT cocygoB Tnaza u
nosiumopdusmsl reHoB PAI-1, MTRR u ITGA2, npu 10NOJHUTETFHOM BIIUSHUHA
BO3pacTa; KOMOMHHUPOBAHHBIN IIOXO0J oOecnieunBaeT BBICOKYIO
JUCKpPUMUHALMOHHYI0 crnocoOHocTh Mogenn (AUC mo 0,94) u mo3Bosser
3 PexkTBHO CTpaTU(HUIIMPOBATH MAIIUEHTOB MO CTENICHU PUCKA.

AnpoOauus padoTbl

OcHOBHBIE MaTeprabl U MOJOKEHUS JUCCEPTALMH ObUIH MPEACTABIEHBI HA
MEXIYHAPOJIHBIX MEIUIIMHCKUX KOHTPECcax U KOH(PEPEeHIIHSIX.

ITy0mkanuu mo TeMe quccepTanuu

[lo Teme muccepTalyu U MO pe3yibTaTaM MCCIEIOBaHUSA OMYyOJIMKOBAaHO 6
HAy4YHBIX pa0oOT, U3 HUX: B XKypHaJlaX, UHAEKCUPYEMBIX B 0a3ze JaHHBIX Scopus — 3;
B xkypHanax, KOKCHBO MHBO PK — 3;

4 cBUAETENBCTBA O BHECEHWH CBEJICHUM B TOCYAapPCTBEHHBIN PEECTP MPaAB Ha
OOBEKThI, OXpaHsieMble aBTOPCKUM ImpaBoM. Ha3BaHue oObekTa: «AJITOPUTM
pPaHHEro BBISBJICHUS NPEIUKTOPOB CEPACUHO-COCYIUCTHIX 3a00ieBaHM Y
MAIMEHTOB C OKKJIFO3MEN M PEOKJUIFO3UEN COCYAOB ceTuaTkm». Jlata perucrpauuu:
16.05.2024r. Homep cBunerenbeTBa: Ne45894. Hazpanue oobekTa: «OIpPOCHUK IS
PAHHETO BBIABJICHUS 3PUTEIBHBIX HAPYIICHUH y MalMEHTOB C MOCTKOBHUJIHOW
cocyaucrou naronoruei». Jlara peructpanuun: 04.05.2024r. Homep cBUaeTENBCTBA:
No45466. HaszBanue oObekTa: «lIporHocTuueckas Mojelb MOCTKOBUIHOU
COCYIUCTOM MAaTOJOTHMU 3aJHEro OTpe3Ka IJla3a Ha OCHOBE KIMHUYECKUX H
reHeTUYeCKuX ocoOeHHoctel». Jlata peructpanuu: 04.05.2026r. Homep
ceugerenbcTBa:  Ne71372. HaszBanue o00bekTa: «ANTOPUTM  NPUMEHEHUS
IPOTHOCTHYECKOW MOJIENIA TOCTKOBUAHOM COCYIMCTOM MAaTOJIOIMH 33JHETO OTPE3Ka
rna3a». [ara peructpanun: 04.05.2026r. Homep cBunerenscTa: No71370

1 akT BHeIpeHUsi pe3yJbTaTOB HAyYHO-UCCIIEIOBATEIbCKON pabOThl B
PaKTUYECKYIO AEATENBHOCTh OPTaHU3ALUI 3paBOOXPAHEHUS.



JInunblii BKIax aBTopa. JluccepranmonHas paboTa BBIIOJHEHAa aBTOPOM
CaMOCTOSITEJIbHO Ha BCEX ATallaxX MCCICAOBAHUS: OT IMOCTAHOBKHU LIENU U 3334 J0
TEOPETUYECKOW M NMPAKTUYECKOW peanm3anuu. [IpakTudeckas 4acTs BKIIOYana B
cebst cOop Marepuana, BKJIOYas Oecelbl C MAalMEHTaMH Il TOJyYEHHUS
WH()OPMHUPOBAHHOTO COTJIacUs, COOp aHamMHe3a, MPOBEJACHUE UHCTPYMEHTAIbHBIX
VCCJIEIOBAHNM, MHTEPIPETALNIO JAHHBIX, @ TAKXE€ BBINOJIHEHUE TE€HETUYECKUX
UCCIIEIOBAaHUM. ABTOp TakXke TMpoBeNa JUTEPATypHbII 0030p MO Teme
UCCJIEIOBAHUsI, co3/aja 0a3zy JaHHBIX, IPOBEJia CTATUCTUYECKYID O00pabOTKy
JaHHBIX, TMPOMHTEPIPETHUPOBATIA Pe3yJabTaThl U pazpadoTana MPOTHOCTHYECKYIO
MOJIEJIb.

O0beM U CTPYKTYpa AUCCEPTALMHA

JuccepranonHas paboTa BBIIIOJHEHA COIVIACHO YCTAaHOBJIEHHBIM ITPaBHJIaM,
Y COCTOUT U3 CIIMCKA COKpalIeHUI 1 0003HAaUCHUI, BBEJICHU, 0030pa JINTEPATYPHI,
ONKCaHUsl MaTepUaJOB M METOJIOB, PE3YJbTAaTOB COOCTBEHHBIX HCCIEAOBAHUH,
3aKJIFOYEHUS, BKJIFOYAIOIIETO BBIBOJBI, NPAKTUYECKUE PEKOMEHJALMU U CIIMCOK
autepaTypsl. Juccepranus u3noxeHa Ha 122 cTpaHUIaXx KOMIIBIOTEPHOIO TEKCTa,
wuttoctpupoBana 38 pucyHkamu, 19 Tabnumamu, 7 cxemamu U 4 MOJEISIMH.
bubnuorpaduueckuit ykazatenab BKIOYaeT 175 HCTOUHUKOB.

Epcapuena Kaavipa JlayiaerkeagueBHanbiH 8010141 -«MeauumHa»
Oistim Oepy Oarmapisiamacsl OolbiHIIA pusiocodpusi 1okTopsl (PhD)
JdpesKeciH anyra YCbIHbLIFAH «Ke31iH apTKbI CerMeHTIiHIH MOCTKOBUATIK
TAMBIPJBIK 0Y3bLIbICTAPbIHBIH KJIHMHUKAJBIK KOHE TeHEeTHKAJIBIK
epeKuIeiKTepi» TaKbIPbIOBIHAAFbI JUCCEPTANMSIIBIK )KYMbICHIHA

AHJIATIIA

3eprTey TAaKBIPBIOBIHBIH 03€KTLIIr]

COVID-19, SARS-CoV-2 BupychlHaH TybIHJaFaH KOPOHABUPYCTHIK
UHOEKIUS, KOFaphl CHIPKATTAHYIIBUIBIK TIEH OJIIM-XKITIMIE€ FaHa eMec, COHai-aK
KOIITEr'eH aJIbIC aCKbIHYJIapIbIH KJIBINTACYbIHA OKEITCH KahaHIbIK METUITHHAIIBIK -
QJICYMETTIK Mpobiiemara altHansl [Varga Z., et al., 2020].

COVID-19 mnarorene3inid Heri3ri TeTikrepiHiH Oipi — SARS-CoV-2
BupychiHbiH ACE2 penenTopiapbiMeH TIKeNleH e3apa opeKeTTecyi, COHAail-ak
IMUTOKWH/IK JaybUl MEH OKCHJATHUBTI CTPECC apKbUIBI »KaHama ocep €Tyl
HOTIDKECIHAEC KaH TaMmbIpjapbl SHJOTEIWHIHIH  3aKbIMAAHYbl. ODHAOTEIUN
KaOaThIHBIH ~ 3aKbIMJAIYbl ~ TaMbIp  KAaOBIPFACHIHBIH  AHTHUKOATYJSHTTHIK
KACHUETTEpIHIH JKOWBUIybIHA, TPOMO TY3UIyiHIH Oe€JICeHylHE JKOHE TaMbIp
TOHYCBIHBIH PETTeNyiHIH OY3bLIybIHa SKeNedl, Oy opTypiii aF3ajiap MEH TIHAEpAe



MUKpPO- )K9HE MaKpOTpOMOO31apAbIH 1aMyblHa JkaFaai sxkacaisl [Goshua G., et al.,
2020].

CoHFbI KbUIIApBl 9eOMETTepAe KOPOHABUPYCTHIK HWHGEKIUANAaH KeWiH
JaMbIFaH PETUHANIBIK TaMbIp OKKIIO3USJIApbl  SKaFJalIapblHBIH ~ KeOerol
cunatranyga, Oyi1 COVID-19-ra  OGalinaHpICTBI ~ KOaryJomaTusi — JKOHE
SHIOTEHMONATUAMEH TYCiHAIpiaeai [Invernizzi A., et al., 2020]. XKanmsr cansl 1 460
634 manMeHTTI KaMTBhIFaH COMKECTEHAIPIITeH JKYN KOTOPTTapibl MaiijianaHa
OTBIPBIIT KYPTI3LITeH PETPOCIEKTHBTI KOTOPTTHIK Taimayga COVID-19-nan kefiin
OpTalbIK TOPKAOBIK BEHACHIHBIH TapMarbl OKKJIIO3USICHIHBIH JaMy Kayri WHQEKIUs
KYKTBIPMaraH TOMYJISAIUSIMEH CaJIbICTBIPFaHa CTATHCTUKAIBIK TYPFBIIAH €I0Yyip
KOFaphl ekeHl kopcetuii. KayinTiH canbicTeipMansl kepeetkinii (hazard ratio, HR)
1,27 (95% cenimainik apanbirel 1,04—1,52) kypaasl, Oy NOCTUH(EKIUSIBIK
KE3€H/IE aTaJiFaH MaTOJOTUSHBIH 1IaMy KaymiHiH 27%-Fa apTyblHa colikec kenel [Li
J-X., Wei J. C., 2024].

Anaiijia KIMHUKAJIBIK OaKbLIayJiap TaMbIpIibIK acKbiHyIapasiH COVID-19-ap1
©TKEpreH OapJiiblK MauueHTTEpAE O1pAei KalblTaCalThIHBIH KOpCceTeAl, OyII JKeKe
oevtimaimik (akTopiapblHbIH Oap €KkeHIH aifrakrainbl. OcbklFaH OalaHBICTHI
TpoMOO03 KayIiHIH T€HETUKAJBIK IETEPMUHAHTTAPBIH TaJlJIay €peKille MaHbI3Fa He.
['emocra3 xyieci MeH (GoiaT UMK FeHACPIHIH MOIUMOphU3IMAEPT TPOMOO3IBIK
aneyeTTi MOoAM(pUKALUSIIAI, KYHETIK KaObIHY MEH YHIOTEIHAIIbIbI TUCHYHKITHSI
JKarJablHIa TaMblp KaObIPFAaChIHBIH kayaOblHa acep €Tyl MyMkiH [Favaloro E.J.,
Lippi G., 2018].

Ocpunaiiina, 3epTTEYIH ©3€KTUIIr MOCTKOBUATIK TaMBIPJBIK ACKbIHYJAp
CaHBIHBIH apTYbIMEH, TOPKAOBIK TaMbIp aypyJapbIHBIH KIMHUKAJIBIK KOHE
QJICYMETTIK  MAaHBI3JbUIBIFBIMEH, COHJAM-aK Koe3[iH apTKbl CErMEHTIHJET1
MTOCTKOBHUITIK TaMBbIPJIBIK OY3BUIBICTAPIBIH KJIMHUKAJIBIK-TEHETUKAIIBIK
MEXaHU3MJIEPIHIH KETKITIKCI3 3epTTEIYIMEH HET131emNe/Il.

3epTTreyain MaKcaThl:

COVID-19 wuH}pekuuscblH OTKEepreH MalueHTTepAeri KO3/IH apTKbl
CETMCHTIHIH TaMBIPJIBIK OY3BIIBICTAPHIHBIH KJIMHHUKAIBIK JKOHE T'E€HETHUKAJIBIK
EPEKILEIKTEPIH 3epPTTeY.

3eprrey minaeTTepi:

1. Anmarel kangacel OpTaiblK KalalblK KIMHHKAIBIK aypyXaHaChIHBIH
(OKKA) odrampmomoruss OeJliMIIECIiHAC CTAlMOHAPJIBIK €M  KaObulIaraH
MAIMEeHTTEP apachlHaa KO3I1H apTKbhl CETMEHTIHIH TaMBIPIBIK OY3bIIBICTAPBIHBIH
Tapaiy >KUUTITIH aHbIKTaY.

2. COVID-19 unbekusIChIH OTKEPTeH KoHEe KO3/1H apTKbl CErMEHTIHIH
TaMBIPJIBIK TATOJIOTHSICHI 0ap MAIMEHTTEPAE YIbTPAABIOBICTHIK TOTIUIEpOTpadus
(V3I') nepektepi HeriziHAE TOPKAOBIK TaMbIPJIAPbIHIAFbl T'€MOJAMHAMUKAIIBIK
KOPCETKIIITEP/Il, aTal alTKaHAa KaH aFbIMBIHBIH >KbUIIAMJIBIFBIH 3€PTTEY >KOHE
caJIbICTBIpMaJibl Oaranay.



3. COVID-19 wundexuusChlH OTKEpreH Ko3/1H apTKbl CEerMEHTIHIH
TaMBIPJIBIK OY3bUIBICTAPBl Oap MaIlMEeHTTEpAEe TIeMocTa3 JKYHheci TeHJIepiHIH
OJIUMOPGU3MIECPIH MOJIEKYJIATBIK-TCHETUKAIIBIK TAJIJIay apKbUIBI aHBIKTAY.

4, Kmuaukanerk  (Y3JIIT  kepceTkimTepi)  JKOHE  T'€HETHUKAIBIK
daktopnapasl kemenai Oaranay HeriziHae COVID-19 uHdexuuscbiH oTKepreH
MAIMEHTTEPAC KO3MiH apTKbl CETMEHTIHIH TaMBIPJBIK OY3bLIBICTAPBIHBIH JaMy
KayIliH 00JKay MOJIEITIH 931pJiey.

3eprTey MaTepuasapbl MeH dicTepi

KyMbic MeauIMHANBIK Ky)KaTTamMaHbl PETPOCIEKTUBTI TajAaylbl >KOHE
MPOCHEKTUBTI KPOCC-CEKIUSUIIBIK 3€pTTEY 11 KaMThIbl. PeTpocnekTuBTi ke3eH 2018—
2022 #oK. apalblFblHIA KO3/1H AapTKbl CErMEHTIHIH TaMbIPJIBIK MaTOJIOTHSICHI
JMAarHo3bl KoubutraH 213 manueHTTi KamThiabl. Keneci kepceTkimrep OaranaHibl:
MAIMEHTTEP/IIH KaChl MEH JKbIHBICHI, TOPKAOBIKTHIH TAMBIPJIBIK MATOJIOTHSITAPBIHBIH
KOPIHIC EpEeKIICNIKTepl, OJIAPJbIH ©Cy YpIiCi, COHAal-aK OChl MaTOJIOTHsIap
skuutiriaig COVID-19 nanneMusiIbiK Ke3eHIMEH o3apa OalIaHbICHI.

[TpocnekTuBTi 3eprTeyre 107 mamueHT €HTi31I1M, €Ki TonKa OeiHAl: Heri3ri
Ton (n = 61) — TOpKaOBIK BeHaTaphIHBIH OKKITI03HsICH (OBC) 6ap, COVID-19-161
opTalia JKoHE aybIp JOpekelle OTKEPIreH MalueHTTep; 0akpuiay ToObl (n = 58) —
COVID-19-np1  oTKepreH, XOpPHUOPETHHANABIK TMATOJIOTHs  Oenruiepi oK
MaIUeHTTED.

3epTTey afchiHAa OapibIK MAIUEHTTEPre KEHEUTIITeH O(TaIbMOJIOTHSIIBIK
TEeKCepyJiep KeIIeHl >KYpri3uiii: BHU30OMETpHUS, >KAHACTIAWTBHIH TOHOMETpHS,
OMOMHUKPOCKOIHUS, O(PTATBMOCKOIHUSA, ONTUKAIBIK KOT€PEHTTI Tomorpadus,
YIBTPAObIOBICTRIK  Jomruieporpadus,  COHAal-ak  TeMocCTa3  TeHJACPIHIH
MOJIEKYJIAIbIK-TE€HETUKAJIBIK 3EPTTEYI.

Craructukansik tangay IBM SPSS Statistics v.31 6armapiaMacbiH KojgaHa
OTBIPBIN KYprizunai. CunarramManblK CTATUCTHKA OpTallia MOHIEP MEH CTaHAApTThI
aybITKyJlap HEMece MeraHa JKOHE KBAPTHIIbapaJIbIK apaliblK TYPIHAE YCHIHBUI/BL.
AWBIpMaAIBUIBIKTAP/IBI TATAY YIIIH TTApaMeTPIIiK JKOHE MapaMeTPIIiK eMec dICTep
KoJAaHbU1Ibl (CTBIOJEHTTIH t-KpuTepuiil, ManH—YuTHU Kputepuiii, [IupcoHHBIH >
Kputepuiti, Ouiepaiy 1971 KPUTEPHidi).

OKKITIO3USIHBIH J1aMy KaymiH OoJpKayFa apHajifaH MOJENb Ker(akTOpIbl
OMHAPJIBIK JJOTUCTUKAIIBIK pErpeccHsi 9IICIMEH KypbUiabl. Mojelnb canackl XocMep—
Jlememoy kpurtepuiii xxone ROC-tannay apkpuibl (AUC acThIHAAFBI ay/aH >KoHE
95% ceniMaumK apaibiFbl) Oaramanabl. OHTaimbl 1mekti MoH OpeH wuHIEKCI
OOWMBIHIIIA aHBIKTANBIM, CE3IMTAIIBLIK (Se), crnenudUKaIbIKTHIK (Sp), OH HOTHXKEHI
oomxay KyHAbUTBIFBI (PPV) xkoHe Tepic HoOTHXeHI Ooinkay KyHIbUIBIFBI (NPV)
ecenTeni.

JlorucTHKaNbIK perpeccusifa KOChIMINA peTiHzae, OipdakTopisl Tangay
OapbIChIHIA QJIJIbIH  aja IPIKTENTeH JeMorpadusuiblK, KIMHUKAIBIK JKOHE
TEHETUKAJIBIK (paKTopiap bl €CKEpEe OTBIPHIIN, TOYEAl aHbIMAJIBIHBI TaJIAy YIUIH



IPEeIUKTOPIIap MOHAEP] HETI31H 1€ HhICAHAAPIBI JKIKTEYTE KOHE BIKTUMAJIBIKTapIbI
KOPHEKI TYp/le KopceTyre MyMKIHIIK OepeTiH MIeIIMAEp aFalibl KYPhUIJIbI.
3epTTeyaiH FBUILIMU KAHAJIBIFBI

1. Kasakctan >xarmailblHIa ajfall peT Ke3[IH apTKbl CEerMEeHTIHJErI
MMOCTKOBUTIK TaMBIPJIBIK OY3bUIBICTAphl Oap MAIMEHTTEPAE TeMOIUHAMUKAHBIH
KIMHUKAIBIK mapamerpiaepide (Y3/[') koHe remocTta3 TeHIepiHIH TeHEeTUKAIBIK
nosuMopdu3MaepiHe KEMISH 1 Talaay KYPri3iiii.

2. COVID-19-naH keifiH manueHTTepe TOPKAOBIKTHIH OPTAJIBIK apTEePHUSICHI
MEH apTKbl Y3bIH KIPHIKIIETl apTepUsCHIHAAFbl KAaH aFbIMBIHBIH —©3repy
epekmienikrepi  aHbIKTamabl (cucrtonana OTA  OoifblHIIa KaH AaFbIMBIHBIH
40,19+16,05%-ra, mumacromama 46,96+19,96%-ra temenneyi; A¥YKA OoiibiHIna
tuiciame 39,87+15,03% xone 52,20+16,47%).

3. I'emocta3 sxyiecinin renaepi (PAI-1, ITGA2, F7, MTHFR, MTRR)
TeHETHKAJIBIK HYCKAJaphl MEH KO3 TYOIHAET1 TaMBIPJBIK OY3bUIBICTAp/IbIH JaMybl
apachblHJaFbl BIKTUMAaJI OailIaHbICTap aHBIKTAJABI. AJIFAll pEeT reMoCTa3 XKyieci MeH
dbonar amMacybl TEeHIEPIHIH Kayill aJUyleJbJepl CaHBIHBIH apTybl MOCTKOBHTIK
KEe3eHJE TOPKAOBIK BEHAJAphl OKKIIO3USACHIHBIH J1aMy  BIKTHUMAaJIbIFbIHA
KYMYJISITHBTI 9C€p €TETiH1 KepceTuUlal. AUKBIH J03aFa TOYEI /Il 9Cep aHbIKTaIbl: 4—
5 kayin ajieniHiy 0onysl aypy KaymiHiH 30 ecelieH acTaM apTybIMEH OailIaHbICTHI
(OR = 33,66; p < 0,001).

4. Anram peT MOCTKOBHJITIK KE3EHJET1 MaIMeHTTEepIe TOPKAOBIK BEHATAPHI
OKKITIO3WSCBIHBIH ~ J1TaMy  KayliH  Oaramayra  apHaJFaH,  KIWHUKAJBIK,
reéMOJIMHAMUKAJIBIK JKOHE TEHETHUKAIBIK (hakTopiapasl OIpIKTIpETIH OOJKaAMIIBIK
MOJIENb 931pJIeHIMN, FEUTBIMU HeTi3ae 1. EH aoFrapbl 00JKaMIbIK MaHbI3IbUIBIK KO3
TaMbIPJIAPBIHBIH,  YIABTPAABIOBICTHIK Jomiuieporpaduschl OOMbIHIIA aWMaKTHIK
reMOJIMHaMHUKa KOPCETKIIITepiHe, COHAaN-aK TPOMOOMUIUSIBIK OCHIMIUTIKTI
KepceTeTiH remoctas xyieci renaepinig (PAI-1, MTHFR, ITGA2, MTRR, F7)
noMMOpPU3MACPIHE THECLTI €KEH1 aHBIKTAJI IbI.

JluccepTAalMSIIBIK )KYMbBICTBIH MPAKTHKAJBIK MAHBI3AbLIBIFbI

1. 3eprTey HOTWXKENEpl MOCTKOBUATIK KE3€HIE KO3 TYOIHIH TaMBIPJIbIK
ACKbIHYJIAPBIHBIH J1aMy Kaymi >KOFapbl MallUEHTTEPAl €pTe aHbIKTayFa MYMKIHAIK
Oepei )KOHE KIMHUKAIBIK TOXKIpUOeae THIM/I1 KOJaHbLTYbl MYMKIH.

2. YnbTpaAblObICTHIK JOMNIUIEpOrpadUsSHbIH aHBIKTAIFAH KOPCETKIIITepl
(OTA >xone AYKA OoiipIHIIIa KaH aFbIMBIHBIH JKBLIIAM/IBIFBI) )KOHE TeHETHKAJIBIK
mapkepiep (PAI-1, ITGA2, F7, MTHFR, MTRR renaepinaeri myranusiap)
nepOeCTeHIIPUITeH  JUAarHOCTUKA MEH KJIMHHUKAJIBIK  OOJKayIblH — CEHIMII
KpUTEPHILIEep1 pETIH/IC HET13/11 TYpJe KapacTeipbiiaanl. Kayin ajuienbaepi caHbl MEH
TaMBIPJIBIK ~ MMATOJOTUSHBIH JaMy BIKTUMAJJIBIFBl  apachIHAAFbl  AHBIKTAJIFaH
OailyIaHbIC MAIIMEHTTIH TeHETUKAIBIK TPO(UITIH Kayill ACHTeliH CTpaTH(UKAIHLIIAY
JKOHE TIOCTKOBUATIK KE3C€HJIC TOPKAOBIK BEHAJNAPHhl OKKIIO3USICHIHBIH Jamy
BIKTUMAJIIBIFBI KOFAPhI TYJIFANAP/Ibl €pTE aHbIKTAY YIIIH NaiAalaHyFa MyMKIHAIK
oepeni. byn nepOectenaipiared Oakpuiay MEH NPO(MIIAKTHKA SKYPri3yre oJl
alrapl.



3. O3ipieHreH O0KaMIBIK MOJENIb O(TaJIbMOJIOITap, TEpaneBTep KoHE
KapJIMOJIOTTAap TOXKIpUOECIHE €HTi3yre JaiblH, MalMeHTTEpAl OarbITTay YAepiciH
OHTAMJIAHJBIPBIN, AaybIp TaMBIPIBIK ACKBIHYJIAPJBIH QJIJbIH aly TUIMIUIICIH
apTThIPAJIbI.

4. AnbiHFaH HOTWDKENEP KIWHUKAIBIK YCBIHBIMIAPABI 931pJeyre FhUIBIMU
HET13 KaJbIITACTHIPA/Ibl KOHE MOCTKOBUATIK TAMBIPJIBIK MATOJOTUS CajlachIHIAFbl
KEHIHT1 3epTTeysiepre 6a3a OoJIbI TaObLIA b

Kopfayra yChIHBLIIATBIH HETI3Ti epexeep

1.[Tarnemus >xoHE OCTHAHAESMUSUITBIK OakplIay ke3eHinae (2020-2022 xoxk.)
KO3MIIH apTKhl CETMEHTIHIH TaMBIPJBIK IMAaTOJIOTHACH X)uimiriaiy (155 xarmaii)
naHjgemusira Aeiinri kezeHMeH (2018-2019 xk.) canbICThIpFaHia apTKaHbI
Oaiikanapl. byn eciM  HeriziHeH TOPKAOBIK BEHAIAPBIHBIH — OKKITFO3HUSIIBIK
3aKpIMJIAHYJIapbl €Ce0IHeH OOJFaHbl TOCHUTAIM3ANUSIAPIbI  PETPOCIIEKTUBTI
Taaay HOTHKEIEPIMEH pacTasbl.

2. COVID-19-np1  eTkepreH MalMEHTTEpAE TOPKAOBIK  BEHAIAPHI
OKKJIFO3USICBIHBIH ~ JIaMybl ~ TOPKAOBIKTBIH ~ aHAFypJibiM  alKbIH  KJIMHUKO-
MOP(POMETPUSIIBIK ©3repicTepiMeH (opTaiia ecernrneH 25—-30 MKM KaJIbIH1ayhl) )KOHE
K63 TeMOJMHAMUKACBIHBIH Oy3buibicTapbiMeH (cuctonana OTA OoifbiHIA KaH
arpIMBIHBIH 40,19+16,05%-ra, auacromama 46,96+£19,96%-ra temenaeyi; AYKA
ooiipiHma TuiciHme 39,87+15,03% xone 52,20+£16,47%) MOCTKOBHATIK, Oipak
TaMBIPJIBIK MATOJOTUSCHI )KOK TOIIEH CAJIBICTBIPFaH/1a aCCOIMAIIMUTAH bl ATalFaH
e3repicTep oe3apa OallIaHBICTBI KOHE TeMocTa3 XKyieci MeH (ojaT amMacysl
reaaepinin (PAI-1, ITGA2, F7, MTHFR, MTRR) nomumopdusmuaepi Oonrax
JKargahga Kyuiede TYCeTiHI aHbIKTabl. byil Ke3[IH apTKbl CEerMEHTIHAETI
MOCTKOBUATIK TaMbIPJIBIK OY3bUIBICTAP MATOrE€HE31HIH MYJIbTU(AKTOPIIbl CUIAThIH
YKOHE JKeKe OCHIMIIUTIKTIH POJIIH JJICIACH .

3. O3ipJieHTeH  OODKaMJbIK ~ MOJIETbAC KO3  TaMbIpPJIaphIHBIH
yIbTPAAbIObICTRIK — Jomruieporpadus  KepceTkimrepl (aiMakThlK — nepdys3us
JKarJaiblH CUIIATTaUTBIH) KoHE reMocras xyieci reaaepiniy (PAI-1, ITGAZ2, F7,
MTHFR, MTRR) nomumopdusmiaepi €H >KOFapbl akMapaTThUIBIKKA W€ OOJIbI.
BipikTipuireH MoAebAIH JUCKPUMUHALIUSIIBIK KaO1JIeTl )KOFapbl €KeHl KOpCeTUI Il
(AUC 0,94-xe neiiin).

KopbIThIHABLIAD

1.PerpocniextuBti Tanaay 2018-2022 xpuigap apaiblFblHIA KO31H apTKbl
CErMEHTIHIH TaMBIPJIBIK MaTOJIOTUSCH XKUUIITIHIH apTybIH KopceTTi, 2021 KbUThl €H
»orapbl ociM (+48,9%) Gaitikanasl. ConbiMeH Katap, 2021-2022 xbiigapsl COVID-
19-np1 eTkepreH mnanueHtTepiH yieci 50%-mgaH acThl, OYJI KOPOHABUPYCTHIK
WHOEKIUSIHBI TOPKAOBIKTHIH TAMBIPJIBIK ACKBIHYJIAPBIHBIH MAHBI3/IbI KAYill (PaKTOPHI
peTiHe KapacThIpyFa MYMKIHIIIK Oepei.

2. TopkaObIK BEHAJAPBIHBIH OKKJIIO3MSICHI Oap MalMEHTTEPAE apTEePHUsIIbIK
reéMOJIMHAMHUKAHBIH CEHIMJII Oy3bUIBICTAPhl aHBIKTANJIbI, OJIAp TOPKAOBIKTHIH
OpTalbIK apTEepUsiChl MEH apTKbl KbICKA KIPHIKIIETl apTepusIapblHIaFrbl
CUCTOJIAJIBIK KOHE JMACTONAlbIK KaH aFbIMbl  JKbUIAMJIBIFBIHBIH — €JIeyi



e3repictepiMmen (p = 0,001) cumarranaapl, OWJI1 TOPKAOBIK Mepy3usIChIHBIH alKbIH
JUCPETYJISIIIUSICBIH KOpCeTe/Il.

3. Topkabsik BeHamapbl okkimto3usichinbIH PAI-1, ITGA2, F7, MTRR xoHe
MTHFR renaepinid nmoauMophusMaepiMEeH CTaTUCTUKAJIBIK TYPFBIIAH MaHbBI3IbI
accoranusuiapbl - aHeIKTanael  (p < 0,001), Oyn omapabiH  GUOPHUHOIU3
OY3bUIBICTAphl,  TPOMOOIUTTEp  arperaumscbl  koHe  (oyiaT  aaMacybl
npouectepinaeri penin kepcereni. An F2, F5, F13, FGB, MTR xone ITGB3
TeHACPIHIH TOIUMOpU3MIEp] aWTapiIbIKTall ocep KepceTneal. AHBIKTalIFaH
TCHETUKAJIBIK EPEKIENIIKTEP MOCTKOBUTIK dHIOTEINATBAB JUCHYHKIMSIHBIH 1CKE
acybIHa BIKIAJ €Til, TPOMOOTHUKAJIBIK ACKBIHYJIAp KAYIiH apTTHIPYbl MYMKIH.

4. TloCTKOBUATIK Ke3€HJE TOPKAOBIK BEHAJapbl OKKIIO3USICHIHBIH JaMy
KayIiHe apHaJiFaH kerndaKkTopiibl 00KaMIBIK MOJIETb 931pJCH/l, OHJA €H KOFaphl
aKmapaTThUIbK Ke3 TambipiapbiablH Y3 (Y3I) kepcerkimrepi meH PAI-1,
MTRR >xone ITGA2 renaepiniH noJuMoppu3MaepiHe THECLT], KOChIMIIA (AaKTOP
pETIHAE Kac epeKleNniri Ae acep ereAl. BIpIKTIpIIreH Tocul MOJAETbAIH KOFapbl
JTUCKPUMUHAIMSUIIBIK KaOineTiH kKamTamachiz ereql (AUC 0,94-xe meifiH) »koHe
NalMEHTTEPAl Kayil JeHreil OOMBbIHIIA THUIMII cTpaTU(UKaIuUsIayFa MYMKIHIIK
oepeni.

KyMBICTBIH anipo0anusichbl

JluccepTanMsiHBIH HET13r1 MaTepuaigapbl MEH Karujajapbl XaJbIKapaslbIK
MEUITMHAJIBIK KOHTPECTEP MEH KOH(pEepeHIHsUIapaa OassHIabl.

JAuccepranus TAaKbIPbIObI 00MBIHIIA KAPUSLIIAHBIMIAAPD

Juccepranusi TakpIpbIObl JKOHE 3€pTTEy HOTHXKEJEpl OoMbIHIIA 6 FHUIBIMU
eHOCK >KapusJlaHFaH, OHBIH IMIIHJE: Scopus JepeKkTep 0azachiHlla WHACKCTEICTIH
xypHangapna — 4; KP F2KbM BFCCKK yceinran xxypraangapaa — 3;

TepT aBTOPABIK KYKBIKIIEH KOpFajlaThblH OOBEKTUICPIIH MEMIICKETTIK
TI3UTIMI€ E€HTI3UINeHl Typanbl Kyanikrep Oap: «TopkaObIK TaMblpiIapbIHbIH
OKKJIFO3USICHI  KOHE PEOKKIIO3MSCHI  0ap MalMeHTTepAe IKYPEK-KaHTaMblIp
aypyJiapblHbIH €pT€ NPEAUKTOpPIApblH aHBIKTAy anroputMmi». TIpKey KYHI:
16.05.2024 x. Kyomixk Ne45894. «I1oCTKOBUATIK TaMbIPJBIK MATOJIOTHACH Oap
NaryeHTTepie Kopy OY3bUIBICTAPBIH €pTE aHBIKTAYFa apHaAJIFaH cayaaHamay. Tipkey
kyHi: 04.05.2024 x. Kyomik Ne45466. «Ke3niH apTKbl CETMEHTIHIH MOCTKOBHITIK
TaMBIPJIBIK TATOJOTHUSCHIHBIH KIMHUKAIBIK JKOHE TCHETHKAIBIK epeKIIeIiKTepi
HETi31HAe ’kacaiaFraH OoipkamablK mozenb». Tipkey kyHi: 04.05.2026 x. Kyamik
No71372. «Ke3miH apTKbl CErMEHTIHIH ITOCTKOBUATIK TaMBIPJIBIK MaTOJIOTUSICHIHBIH
OO0JKaMJIBIK MOJICNIIH KoJyijiany ainroputmi». Tipkey kyHi: 04.05.2026 x. Kyomik
Ne71370.

CoHbIMEH KaTap, JACHCAYJBIK CaKTay VHBIMJAPBIHBIH MPAKTHUKAJIBIK
KbI3METIHE FHUIBIMU-3€PTTEY HOTHKEJIEPIH €HT13y OoibIHINIA 1 eHri3y akTici 6ap.

ABTOPABIH Keke yJieci. JluccepTalusuiblK >KYMBIC aBTOp TapamnblHaH
3epTTeyAlH OapiblK Ke3eHAepiHae AepOec OpbIHAAIFaH: MaKcaT MeH MIHIAETTEepAl
KOIOJIaH OacTan TeOPHSUIIBIK JKOHE MPAKTUKAIIBIK 1ICKe achIipyFa aeiin. [IpakThkanpik



OemiMre marepuall KMHAY, OHBIH INIHJE MalMEHTTEPMEH aKMmapaTTaHIbIPbLUIFaH

KeJIiCiM airy OOMBIHIIIA OHTIMEJIECY, aHaMHE3 KHUHAY, aCTaNThIK 3ePTTEYJIep KYPrizy,

JEPEeKTepAl HMHTEpIpeTaIysiay, COHAal-aKk TeHETUKAIBIK 3epTTeyNiep OpbIHAAY

Kip/ii. ABTOp COHBIMEH KaTap 3epTTey TaKbIPhIObI OOMBIHIIIA /10U ITOJIYbI KY3€re

achIp/bl, JIepeKTep 0Oa3achlH KYpJbl, CTAaTHCTUKAIBIK OHICYIl KYPTri3i,

HOTIDKETIEP/Il Talljar, MHTEPIpEeTAMsIIaAb! )KOHE OOJKAMIIBIK MOJICIb/I1 931peil.
JluccepTauusiHbIH KOJIeMi MeH KYPbLIbIMbI

JluccepTauMsuIbIK KYMBIC OCITUICHTeH TalanTapFa COHWKeC OpBbIHIAJIFaH
KOHE KpICKapTyJiap MEH Oenriiep Ti3iMiHEH, KipiCIeleH, 91e0ueTTepre 1Moy /iaH,
MaTepuagap MEH OJICTep CcHUMaTTaMachblHAaH, ©3IHJIIK 3epPTTEy HOTHXKEJICpIHEH,
KOPBITBIHBI ~ OeiMHEH (KOPBITBIHABLIAD, TMPAKTUKAIBIK YCHIHBICTAp JKOHE
onpeouerTep Ti3iMi) Typanbl. Juccepramus 122 0eT KOMIBIOTEPIIK MOTIHAC
Oasumanran, 38 cypermeH, 19 kectremeH, 7 chi30aMeH koHEe 4 MOJEIbBMEH
kepkemenareH. bubnuorpadusuipik TiziM 175 nepexke3ai KaMTHIbI.

ABSTRACT
of the dissertation work of Yersariyeva Zhadyra Dauletkeldievna on the
topic: “Clinical and genetic features of post-COVID vascular disorders of the
posterior segment of the eye”, submitted for the degree of Doctor of
Philosophy (PhD) in the educational program 8D10141 — “Medicine”



Relevance of the study

Coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), has become a global medical and social
problem, leading not only to high morbidity and mortality but also to a significant
number of long-term complications [Varga Z., et al., 2020].

One of the key pathogenetic mechanisms of COVID-19 is vascular endothelial
injury resulting from the direct interaction of SARS-CoV-2 with ACE2 receptors, as
well as the indirect effects of cytokine storm and oxidative stress. Damage to the
endothelial layer leads to the loss of the anticoagulant properties of the vascular wall,
activation of thrombogenesis, and disruption of vascular tone regulation, creating
conditions for the development of micro- and macrothrombosis in various organs
and tissues [Goshua G., et al., 2020].

In recent years, the literature has reported an increased incidence of retinal
vascular occlusions associated with prior coronavirus infection, which is attributed
to COVID-19-associated coagulopathy and endotheliopathy [Invernizzi A., et al.,
2020]. A retrospective cohort analysis using matched paired cohorts with a total of
1,460,634 patients demonstrated a statistically significant increase in the risk of
branch retinal vein occlusion in patients who had recovered from COVID-19
compared with the non-infected population. The hazard ratio (HR) was 1.27 (95%
confidence interval 1.04-1.52), corresponding to a 27% increased risk of branch
retinal vein occlusion in the post-infectious period [Li J-X., Wei J. C., 2024].

However, clinical observations indicate that vascular complications do not
develop in all patients who have had COVID-19, suggesting the presence of
individual predisposition factors. In this context, the analysis of genetic determinants
of thrombotic risk is of particular importance. Polymorphisms in genes of the
hemostatic system and folate cycle may modify thrombotic potential and influence
vascular wall responses under conditions of systemic inflammation and endothelial
dysfunction [Favaloro E.J., Lippi G., 2018].

Thus, the relevance of the present study is driven by the increasing incidence
of post-COVID vascular complications, the clinical and social significance of retinal
vascular diseases, and the insufficient understanding of the clinico-genetic
mechanisms underlying post-COVID vascular disorders of the posterior segment of
the eye.

The purpose of the research

To study the clinical and genetic features of vascular disorders of the posterior

segment of the eye in patients who have recovered from COVID-19.
Research objectives

1. To study the incidence of vascular disorders of the posterior segment of the
eye among patients admitted for inpatient treatment to the ophthalmology
department of the Central City Clinical Hospital in Almaty.



2. To assess retinal vascular blood flow velocity using Doppler
ultrasonography (USDG) in patients with vascular disorders of the posterior segment
of the eye who have had COVID-19 (COVID-19).

3. To investigate genetic polymorphisms of hemostasis-related genes in
patients with vascular disorders of the posterior segment of the eye who have had
COVID-19.

4. To develop a predictive model of vascular disorders of the posterior
segment of the eye in patients after COVID-19 based on clinical (USDG) and genetic
characteristics.

Materials and research methods

The study included a retrospective analysis of medical records and a
prospective cross-sectional study. The retrospective phase covered 213 patients
(2018-2022) diagnosed with vascular pathology of the posterior segment of the eye.
The following parameters were assessed: patients’ age and sex, characteristics of
retinal vascular disorders, trends in their incidence, as well as the relationship
between the frequency of these pathologies and the pandemic period of coronavirus
infection COVID-19 (COVID-19).

The prospective study included 107 patients, who were divided into two
groups: the main group (n = 61) — patients with retinal vein occlusion who had
moderate to severe COVID-19, and the control group (n = 58) — patients who had
COVID-19 without signs of chorioretinal pathology.

All patients underwent a comprehensive ophthalmological examination,
including visual acuity testing, non-contact tonometry, biomicroscopy,
ophthalmoscopy, optical coherence tomography, and Doppler ultrasonography. In
addition, molecular genetic testing of hemostasis-related genes was performed.

Statistical analysis was conducted using IBM SPSS Statistics v.31 (SPSS,
IBM Corporation, 2026). Descriptive statistics were presented as means and
standard deviations or medians and interquartile ranges. For comparative analysis,
both parametric and non-parametric methods were applied (Student’s t-test, Mann—
Whitney U test, Pearson’s chi-square test, and Fisher’s exact test).

The predictive model for the risk of occlusion was developed using
multivariate binary logistic regression. Model performance was evaluated using the
Hosmer—Lemeshow test and ROC analysis with calculation of the area under the
curve (AUC) and 95% confidence interval. The optimal cut-off value was
determined using the Youden index, with calculation of sensitivity (Se), specificity
(Sp), positive predictive value (PPV), and negative predictive value (NPV), allowing
assessment of agreement between predicted probabilities and observed outcomes.

In addition, a decision tree model was constructed to analyze the dependent
variable considering demographic, clinical, and genetic factors (previously selected
via univariate logistic regression), enabling classification of cases based on predictor
values and visualization of probabilities.

Scientific novelty of the research

1.For the first time in Kazakhstan, a comprehensive analysis was conducted
of clinical hemodynamic parameters (Doppler ultrasonography, USDG) and genetic



polymorphisms of hemostasis-related genes in patients with post-COVID vascular
disorders of the posterior segment of the eye.

2. Specific features of blood flow changes in the central retinal artery and the
posterior short ciliary arteries were identified in patients after COVID-19 (COVID-
19), including a reduction in blood flow in the central retinal artery by 40.19+16.05%
during systole and 46.96+19.96% during diastole, and in the posterior short ciliary
arteries by 39.87+15.03% and 52.20+£16.47%, respectively.

3. Possible associations between genetic variants of hemostasis-related genes
(PAI-1, ITGA2, F7, MTHFR, and MTRR) and the development of vascular
disorders of the ocular fundus were identified. It was demonstrated for the first time
that an increasing number of risk alleles in genes of the hemostasis system and folate
metabolism exerts a cumulative effect on the likelihood of retinal vein occlusion in
the post-COVID period. A pronounced dose-dependent effect was established,
where the presence of 4-5 risk alleles was associated with more than a 30-fold
increased risk of disease (OR = 33.66; p < 0.001).

4. A predictive model for assessing the risk of retinal vein occlusion in the
post-COVID period was developed and scientifically validated, based on the
integration of clinical, hemodynamic, and genetic factors. It was found that the most
significant predictive value is attributed to regional ocular hemodynamic parameters
obtained via Doppler ultrasonography, as well as polymorphisms of hemostasis-
related genes (PAI-1, MTHFR, ITGA2, MTRR, F7), reflecting thrombophilic
predisposition.

Practical significance of the dissertation

1.The results of the study provide an opportunity for early identification of
patients at high risk of developing vascular complications of the ocular fundus in the
post-COVID period and can be effectively used in clinical practice (COVID-19).

2. The identified Doppler ultrasonography parameters (blood flow velocity in
the central retinal artery and posterior short ciliary arteries) and genetic markers
(mutations in the PAI-1, ITGA2, F7, MTHFR, and MTRR genes) are reasonably
considered reliable criteria for personalized diagnosis and tools for clinical
prediction. The demonstrated relationship between the number of risk alleles and the
probability of vascular pathology allows the use of a patient’s genetic profile for risk
stratification and early identification of individuals with a high likelihood of
developing retinal vein occlusions in the post-COVID period, enabling personalized
monitoring and prevention.

3. The developed predictive model is ready for implementation in the practice
of ophthalmologists, therapists, and cardiologists, ensuring optimization of patient
referral pathways and improving the effectiveness of prevention of severe vascular
complications.



4. The obtained results form a scientific basis for the development of clinical
guidelines and serve as a foundation for further research in the field of post-COVID
vascular pathology.

Key Provisions Submitted for Defense

1.During the pandemic and post-pandemic observation period (2020-2022),
an increase in the incidence of vascular pathology of the posterior segment of the
eye (155 cases) was observed compared with the pre-pandemic period (2018-2019),
mainly due to retinal vein occlusive lesions, as confirmed by the results of a
retrospective analysis of hospital admissions (COVID-19).

2. In patients who had COVID-19, the development of retinal vein occlusions
was associated with more pronounced clinico-morphometric retinal changes (mean
retinal thickening of 25-30 um) and impaired ocular hemodynamics (a reduction in
blood flow in the central retinal artery by 40.19+16.05% during systole and
46.96£19.96% during diastole; in the posterior short ciliary arteries by
39.87+15.03% and 52.20+16.47%, respectively) compared with the post-COVID
group without vascular pathology. These changes were interrelated and were more
pronounced in the presence of polymorphisms in genes of the hemostasis and folate
metabolism systems (PAI-1, ITGA2, F7, MTHFR, and MTRR), confirming the
multifactorial nature and the role of individual predisposition in the pathogenesis of
post-COVID vascular disorders of the posterior segment of the eye.

3. In the developed predictive model, the most informative parameters were
ocular Doppler ultrasonography indicators reflecting regional perfusion status, as
well as polymorphisms of hemostasis-related genes (PAI-1, ITGA2, F7, MTHFR,
and MTRR). The combined model demonstrated high discriminative ability (AUC
up to 0.94).

Results

1.The retrospective analysis revealed an increase in the incidence of vascular
pathology of the posterior segment of the eye during 2018-2022, with a peak growth
in 2021 (+48.9%). At the same time, the proportion of patients with a history of
COVID-19 exceeded 50% in 2021-2022, which allows coronavirus infection to be
considered a significant risk factor for retinal vascular complications (COVID-19).

2. Significant arterial hemodynamic disturbances were identified in patients
with retinal vein occlusions, characterized by marked changes in systolic and
diastolic blood flow velocity in the central retinal artery and posterior short ciliary
arteries (p = 0.001), indicating pronounced dysregulation of retinal perfusion.

3. Statistically significant associations were found between retinal vein
occlusions and polymorphisms of the PAI-1, ITGA2, F7, MTRR, and MTHFR genes
(p < 0.001), indicating their role in impaired fibrinolysis, platelet aggregation, and
folate metabolism. In contrast, polymorphisms of F2, F5, F13, FGB, MTR, and
ITGB3 genes did not demonstrate a significant effect. The identified genetic features
may contribute to the development of post-COVID endothelial dysfunction and
increase the risk of thrombotic complications.



4. A multifactorial predictive model for the risk of retinal vein occlusion in
the post-COVID period was developed, in which the most informative predictors
were ocular Doppler ultrasonography parameters and polymorphisms of the PAI-1,
MTRR, and ITGAZ2 genes, with additional influence of age. The combined approach
provides high model discriminative ability (AUC up to 0.94) and enables effective
risk stratification of patients.

Evaluation of results

The main materials and provisions of the dissertation were presented at
international medical congresses and conferences.

Publications on the topic of the dissertation

The dissertation topic and research results have been published in 6 scientific
papers, including: 3 articles in journals indexed in the Scopus database and 3 articles
in journals included in the List of the Committee for Quality Assurance in Science
and Higher Education of the Ministry of Science and Higher Education of the
Republic of Kazakhstan (KOKSNVO MSHE RK).

There are also 4 certificates of entry into the State Register of Rights to Objects
Protected by Copyright: “Algorithm for early identification of predictors of
cardiovascular diseases in patients with retinal vascular occlusion and re-occlusion.”
Registration date: 16.05.2024. Certificate No. 45894. “Questionnaire for early
detection of visual disorders in patients with post-COVID vascular pathology.”
Registration date: 04.05.2024. Certificate No. 45466. “Predictive model of post-
COVID vascular pathology of the posterior segment of the eye based on clinical and
genetic characteristics.” Registration date: 04.05.2026. Certificate No. 71372.
“Algorithm for applying the predictive model of post-COVID vascular pathology of
the posterior segment of the eye.” Registration date: 04.05.2026. Certificate No.
71370.

In addition, there is 1 act of implementation of research results into the
practical healthcare system.

Personal contribution of the dissertation candidate. The dissertation was
independently carried out by the author at all stages of the research process, from
defining the aim and objectives to theoretical and practical implementation. The
practical part included data collection, including patient interviews to obtain
informed consent, medical history taking, instrumental examinations, data
interpretation, as well as genetic testing. The author also conducted a literature
review on the research topic, created a database, performed statistical data analysis,
interpreted the results, and developed a predictive model.

Volume and structure of the dissertation

The dissertation was completed in accordance with the established
requirements and consists of a list of abbreviations and symbols, an introduction, a
literature review, a description of materials and methods, results of original research,
and a conclusion including findings, practical recommendations, and a reference list.
The dissertation is presented on 122 pages of computer-typed text and is illustrated



with 38 figures, 19 tables, 7 diagrams, and 4 models. The bibliographic list includes
175 references.



