AHHOTAIIUA
auccepranuoHHol padorel Momkanosoi I'ayxap Hagup6exkoBHBI Ha Temy:
«IlaToreHeTn4yeckmne aceKTbl HAPYLIEHUsI PpelleNTHBHOCTH HIOMETPHSl Y AllHEeHTOK C
PenpoAYKTHBHBIMH NMOTEPSIMA», IPEICTABJICHHON HA COMCKAHUE CTelleHH JOKTOPa
¢pusocodpun (PhD) mo o6pa3zoBareanHoii mporpamme 8D10141 — «Meaumunar»

AKTYaJIbHOCTH HCCJI€IOBAHMA:

CornacHo naHHbIM EBpomelickoro o01iecTBa pernpoayKIuu 4YeJOoBeKa U 3MOpPHOJIOTHU
(ESHRE), mpoGneMbl ¢ penpoayKIueld SBISIIOTCS 3HAYUTEIBHON TJI00ATBHOM MPOOIIEMOi,
3aTparuBaroleii 0KOJIO OJIHOM IIECTOH Bcex map penpoaykTuBHoro Bo3pacra (Ferraretti et al. 2011).
[To nmanaeiM BecemupHoit opranuzaiuu 3apaBooxpanenus (BO3), pacripocTpanéHHOCTh OeCTIO U
B Mupe nocturaet 15% u He memoHcTpupyer TeHaeHuui k cHwkenuto (Gellersen and Brosens
2014). Cpeau npuYMH paHHUX PEMPOAYKTHBHBIX MOTEPh CIACIYET BBIACIATH MOHIATHE «MATOYHBIN
(baxTop», KOTOPBIN MPEICTABICH HICTOHYCHHEM SHIOMETPHS, «HE3PEIOCTHION 3a CUET HApyIICHHUS
PEIENTHBHOCTH W TeMOJWHAMHUKHA B COCYJUCTOM pycie MaTkd. OJHOW W3 TPHYUH paHHUX
PENpPOAYKTUBHBIX IOTEPh SBJSETCA "MAaTOUHBIA (akTop", KOTOPBI BKIOYAET HMCTOHYEHHE
SHJIOMETpPHUSI, €r0 "HE3pesoCTh" N3-3a HAPYIIEHUN PEUENTUBHOCTH U TEMOJIMHAMUKHN B COCYIUCTOM
cucreme matku (Mahajan and Sharma 2016). PenpoaykTrBHBIC TOTEPU B BHIC PEIMIMBA HEyIa4d
UMITIAHTAIMKA JOCTUTAOT Oojiee 50% B mporpammax SKCTPaKOPHOPATHHOTO OILIOIOTBOPEHUS
(OKO). Hzyuenme ¢HakTOpoB, OKA3BIBAOIIMX HETATUBHOE BIHSHUE HA PE3yJbTaTUBHOCTH
nporpamwm, siBisieTcst Kpaiine aktyansHbiM (Yuan et al. 2016).

Ha cerogusmnuii 1eHb akTyaqbHON MpoOIEMON MPU XPOHUUECKOM 3HJIOMETPUTE SIBIISIETCS
HapylIeHHEe MEXaHU3MOB HMIUIAHTAIlMM, aCCOLIMUPOBAHHOE C YTHETEHHUEM pELENTUBHOCTU
supomerpust (Edwards 2006). BeipaxkeHHBIE OTKIIOHEHUS MOP(OIIOTHIECKHX, TEMONHAMHYCCKHX,
YIBTPACTPYKTYPHBIX, = HUMMYHOJIOTHYECKMX W  MOJEKYJISIPHO-TEHETHUYECKUX  MapaMeTpoB,
XapaKTepU3YIOIINX HOPMaJIbHOE MPErpaBUIapPHOE COCTOSTHUE YHIOMETPHUS, MOTYT 00YCIOBIMBATh
camxkenue ero perentuBHocTy (Kpacnomnosbckas K.B., Hazapenko T.A. 2016). [lepeunciennsie
napaMeTpsl SHAOMETPHAIILHOTO TOMEOCTa3a MOTEHIUAIbHO MOTYT pacCCMaTPUBATHCS KaK MapKepbl
SH/IOMETPHUANIBHON PELeNTUBHOCTH, KOTOPhIE MOXKHO HCIIOJIb30BaTh Kak Juid MPOrHO3a
HACTYIUICHHUS] MHAYLIMPOBAHHOW OepeMEHHOCTH, TaK U A KOHTpoJia 3(h(GEeKTUBHOCTH JH000H
Tepaluu, CTaBslled Ienpl0 yaydmeHune cBoiictB supomerpus (Kasius et al. 2014). [ns
MIPOTrHO3UPOBAHUS UMILIAHTAIIMOHHOM CIIOCOOHOCTH MATKH POJIb YIbTPa3BYKOBOW JHArHOCTUKU
BO3pocia Omarojaps HCIOJIb30BaHUIO  YABTPACOHOTPA(UYECKOM TEXHOJOTHMH  BBICOKOTO
paspemieHus. B xauecTBe HEHMHBA3WBHBIX MAapKEPOB PEUENTHUBHOCTU SHAOMETPHS MPEI0KEHbI
W3MEpEHUE TOJIIIMHBI SHIOMETPHUS, CTPYKTYphl SHAOMETpPHsS, I[IBETHAs JOMIJICPOMETPUS H
usMepenue oobema (Khan, Shaikh, and Ratnani 2016).

AxTyanpHOW  sABIseTcs ~ mpoOieMa  pernpoIyKTUBHBIX  MOTEPh  BCIEACTBHE
CaMOTIPOM3BOJILHOTO BBIKHJIBIIIA HIIM pElUAMBA HEyJad UMIUIaHTauuu B mnporpammax KO,
CBSI3aHHBIE C HApPYIIEHHWEM pELENTUBHOCTH SHAOMETpus B peuenTtuBHON (daze >HAOMETpUS Yy
3JI0pPOBOH )KEHITUHBI 0OJIBIIOE KOJTUYECTBO I'€HOB, TPEICTABISIONINX Pa3IMUHbIe CUTHAJIbHbBIC ITyTH
U MeTa-CHrHaTyphl, auddepenuunansao sxcrnpeccupyrorest (Enciso et al. 2018)(Messaoudi et al.
2019). Opnako MHOTHE WCCIIEAOBATENM MPEJIOXKHIN HCIOJIb30BaTh HaWbojee YacTo
BCTpeYaroIrecs TeHbl 1 qanbHeirero ananusa(Altmae et al. 2017)(Xu et al. 2022).

AHanu3 OHTOJOTHMH TE€HOB TOKa3al, YTO IIMPOKO PACIPOCTPAaHEHHBIE METACHUTHATYPHI
MIpeICTaBJICHbl TeHAaMU IMMYHHOTO OTBETA, BKIII0UYas KacKaJl MPOBOCHAIUTENbHBIX curHaoB (CXC
MoTHB XeMOKHHOBBIH nurana § (CXCLS8) u CXC motus xemokuHoBbIH murany 1 (CXCL1)), kackazg
KoMIieMeHTa (asbda Oenok, cBs3pIBaromInii 4 koMnoHeHT koMiieMeHnTa (C4BPA)), anomanbHyr0
aKTHBAIIMIO BPOXJICHHOW M aJanTHBHOM WMMyHHOW cuctembl (uHTepieiikun 15 (IL-15),
TPAHCKPUIIT 2, DKCOPECCUPYEMBIH B cepllle W MPOU3BOJAHBIX HepBHOro rpedHs (HAND2) u
untepdepon ramma (INFG)), cocynuctyro nponudepannio (COCYAUCTHIN YHAOTENUATBHBINA (GaKTOp
pocta B (VEGF-B)), paspyiieHue BHEKJIETOYHOTO MAaTpUKCa M PEMOJCIMPOBAHHUE TKaHEH
(MatpukcHas wmetawonentuaaza 10 (MMP10), reHepalnuio MypUHOBBIX HYKJICOTHIIOB



(rumoxcanTrHpochopubdosun-rpancdepaza 1 (HPRT1 )) u knerounoit aiaresum (tenacumH C
(TNCQC)) (Azizi et al. 2018; Harrity et al. 2018; Lédée et al. 2011; Li et al. 2012; Lv et al. 2022;
Murata et al. 2020; Xu et al. 2022). B namem uccieqoBaHiu ObUTA BHIOPAHBI 5 TEHOB UMMYHHOTO
otrBera (CXCLI, INFG, C4BPA, VEGFB, HAND2 u IL15), akTHBHOCTb KOTOPBIX ObLiTa IOBBIIIICHA
B pEHENTUBHYIO (pa3y SHIAOMETpUS y 3M0pOBBIX KeHIIMH. KpoMe Toro, nBa w3 Hux C4BPA u
CXCL1 noka3ajiu CHWKCHHUE PETYISIUH [IPH HEYJIaqYHON uMIUIaHTauu y xenimH(Kurmanova et
al. 2024). Tlpeamonaraercsi, YTO CHH)KCHHE OSKCIIPECCHH O3THUX TPAHCKPUIITOMOB OyaeT
CBUJIETEIBCTBOBATh O HEYyJlaue MMIUIAHTALIUU IIPU €CTECTBEHHbIX, TAKXKE HCKYCCTBEHHBIX LUKIIAX
OepeMEeHHOCTH C TOHKUM SHAOMETpHEeM. B HacTosimem uccienoBaHuy ObUT MOCTABJICH BOMPOC O
TOM, OyAeT Ju HaOMIOAAThCS MOHMKEHHAs PEryJlWs BBHIOPAHHBIX T€HOB B CIy4ae TOHKOTO
SH/IOMETPHUSl Y MALIUEHTOK C MOBTOPHBIMH HEyladyaMHU UMILTIAaHTAIUH.

Takum o00pa3zom, H3ydeHHE T€HOB HMMMYHHOI'O OTBETa, YYacTBYIOIIMX B 00pa30BaHUU
LIUTOKUHOB M XEMOKHWHOB, CEKpELMH, INepeJaud CHUTHAJIOB WHTEepieliknHa U (pakTopoB
TPAHCKpUIIIIMK TpU TU(HPEpeHIIMPOBKE M CO3PEBAHUHU KIIETOK, a TakKe OCJKOB KIETOYHOU
MOBEPXHOCTH OyIeT HMMETh OCHOBOIOJArarollee 3HAuY€HHWE JUIs TOHUMAaHHUS JUArHOCTUKH
MATOJIOTUYECKUX COCTOSIHUM MpU XPOHUYECKOM SHIOMETpPUTE. OTH pe3yiabTaThl OyayT
CIIOCOOCTBOBATH BBHISIBJICHUIO OMOJIOTMYECKUX MapKepOB JUCPYHKIHUN SHAOMETPHS Y HAI[UEHTOK C
Hey/lIauaMH UMIUIAHTAI[UU W TPUBBIYHBIM HEBBIHAIIMBAHUEM, YTO IMO3BOJUT MEPCOHAIU3UPOBATH
MOAXO0/bl K peaduiuTauuoHHON Tepanuu 1o dTana OKO W ylnydmiuTh pe3yabTaTUBHOCTD
BCIIOMOTATENbHBIX PENPOTYKTUBHBIX TEXHOJIOTHH.

Heap ucenenoBaHusi: n3ydyeHre NAaTON€HETUYECKUX aCIIEKTOB HApYyLIEHUS! PELENTUBHOCTH
SHIOMETPHUS Y MAUEHTOK C PENpOIYKTUBHBIMU MOTEPSIMU HA OCHOBAHUU KOMIUIEKCHON OIIEHKHU
SHIOMETPHUSI C TOMOIIBI0 HHCTPYMEHTAIBHBIX U TPAHCKPUIITOMHBIX METOI0B UCCIIEIOBAHMUS.

3agaum ucciae10BaHMsA:

1.Ilpoanamu3upoBaTth (akTOpel pUCKa HEydad HUMIDIAHTaruu B mnporpammax OKO wu
MIPUBBIYHOTO HEBBIHAIIMBAHUS U OLEHUTH MPOTHOCTUYECKYIO IEHHOCTh TOJIIIUHBI SHAOMETPHUSI KaKk
OJIMH U3 OCHOBHBIX IPEIUKTOPOB PEIPOTYKTUBHBIX TOTEPD.

2. N3yanth 0cOOCHHOCTH 3X0TrpaduuecKOi KAapTUHBI U TTOKA3aTeNId COMTPOTUBIICHHSI COCYIOB
MaTKH{ MPH LIBETHOH JOMIUIEPOMETPUH Y KEHIIHUH C HEBBIHATUBAHUEM.

3.IIpoBecTu TpaHCKPUIIIMOHHBIN aHAIN3 AKTUBHOCTU FT€HOB UMMYHHOTO OTBETA y MAalIUEHTOK
peluarBaMy Heylau UMIUiaHTauu B nporpammax KO 1 HeBbIHAIIMBAaHUY.

4. Pa3paboTaTh aJIrTOPUTM BEJICHUS MAIMEHTOK C PENPOAYKTUBHBIMH MOTEPSMU B aHAMHE3E
Ha OCHOBAHMU KJIMHHUKO-MHCTPYMEHTAJbHBIX JAHHBIX M TPAHCKPUIITOMHOTO aHaiu3a Ouomnrara
SH/IOMETPHUS.

Hayunasi HOBU3HA HcC/Ie10BaHUS

BrniepBble mokazaHa mporHocTuyeckasl EHHOCTh TOJIIIUHBI SHAOMETpUs (MeHee 7 MM) MpH
HACTYIUICHMH MaTOYHON M BHEMATOYHON OEPEMEHHOCTH, IIPH CAMOIPOU3BOIHLHOM BBIKUJBIIIIE.

BriepBble mokazaHbl MATOTEHETHYECKHUE ACMIEKThl HAPYIICHUS PELENITUBHOCTH SHIOMETPHS B
BHJIe CHIDKeHUs dKkcnpeccun komOuHanuu reHoB C4BPA+CXCLI1 B aHIOMETpUH Y MAIUEHTOK C
peluauBaMy HeyJad MMIUIAHTAUU U C «TOHKHM DHIOMETPUEM» B CPAaBHEHUU C (PepTUIIHHBIMU
MalUMeHTKaMu, a TaKkKe CHIDKeHUe dKcrpeccuu reHa IL-15 y manueHtok ¢ peuuauBaMu Heynad
uMIUlaHTanud B mnporpammax OKO B cpaBHEeHMM C MallMEHTKaMH C pPELUAMBaAMU TOTEpHU
OepeMeHHOCTU. YKa3aHHbIE JaHHBIC SBISIOTCS HOBBIMH U UMEIOT BXKHOE MIPUKIIAHOE 3HAYCHHE B
KaueCcTBE TEOPETHUECKON OCHOBBI [Tl pa3paboTKU MPOGUITAKTHUECKUX CTPATETUH.

Pa3paboTtaHn HOBBIII WHCTPYMEHT MpH MPOBEICHUH MperpaBUAapHON TMOATOTOBKH TEpes
nposeaeHueM nponeayp KO — anroputm BeaeHUs MALMEHTOK C PEMPOYKTUBHBIMHU NOTEPSAMHU B
aHAMHE3€ Ha OCHOBAaHWU KIMHUKO-MHCTPYMEHTAJbHBIX JAHHBIX M TPAHCKPUITOMHOIO aHalIM3a
ouonTara >HIOMETPUSL.

IIpakTnyeckas 3HA4YMMOCTD M CCEPTANMOHHOI PadoThI

B pesynbTare mpoBEAEHHOTO HCCIENOBaHUS Obula 0OOCHOBaHA 3HAYUMOCTH «TOHKOTO
SHIOMETPHS» TPU PENpPOAYKTUBHBIX AMCPYHKUMSIX. bbuto mpeanokeHo wuHOpMHpOBaHHE
KEHIIMH ¢ TOHKUM SHIOMETpHeM O Ooliee HM3KHUX IIaHCaX Ha 3ayaTue, a B clydae 3a4aTws - O
MOBBIIIIEHHOM PUCKE CLIOHTAHHOTO a00OPTa M BHEMAaTOYHOH OEpEeMEHHOCTH.



JUid yTOYHEHMs] NPUYMHBI HAapyLIEHUS PENPONYKIUHM Yy JKEHIIUH II0CIE€ INpPOBEACHUS
yABTPA3BYKOBOTO M JIONIUICPOMETPHUECKOTO HCCIENOBAaHMUA DSHIOMETpHS, IeJIeco0OpaHo
UCCIIeIOBaHUs OMONTATa SHAOMETPHS Ha dKCIpeccuio reHoB umMmmyHHoro otBeta C4BPA, CXCL,
IL15 B mepuoa uMmIutaHTanMoOHHOTO OkHa ¢ 20-24 mHS MEHCTpyaldbHOTO IMKiIa (06e3 Ha3HAYeHUs
TOPMOHAJIBHOW T€panuu) C LEJIbIO BBISBICHUS CHUDKEHHSI PELIEITUBHOCTH SHAOMETPHUSL.

PazpaboTan anropuT™ MpOrHO3UPOBAHMS YCIEIIHOCTH MMIUIAHTAIIMA HA OCHOBE M3YYEHUS
(GakTOpOB pHCKAa PEHUAWBOB PEMPONYKTUBHBIX IOTEPh, JAHHBIX HHCTPYMEHTAIBHOTO
UCCJIEIOBAHUSI U JKCIPECCUU I'€HOB MMMYHHOTO OTBETa B JHU «UMILJIAHTALIMOHHOTO OKHaY,
ITO3BOJISIFOIIMNA COCTABJIATH EPCOHATU3UPOBAHHBIN IJIaH MPEArpaBUAAPHON MOATOTOBKH, U TAKUM
00pa3oM IMOBBICHTH Pe3yJIbTaTUBHOCTE mporpamMm IKO (CBuaeTenbCTBO O BHECEHUU CBEICHUI B
rOoCy/lapCTBEHHbI peecTp IpaB Ha OOBEKTHI, OXpaHSEMbIE aBTOPCKUM IIPABOM: «AJTOPUTM
BEJICHUS] TMAIMEHTOK C PENpONyKTUBHBIMU MOTEPSIMM a aHAMHE3e Ha OCHOBAHWU KIIMHUKO-
MHCTYPMEHTAJIbHBIX JAHHBIX U TPAHCKPUIITOMHOIO aHaiu3a ouontara sHAaoMmerpusn» Ne52487 ot
«11» nexabps 2024 rona).

OcHoBHbIE 110J105KeHHS, BBIHOCUMbIE Ha 3aLUTY

1. Cpemn  MHOXecTBa  (PaKTOpPOB,  BIMSIOIIMX  HAa  KIMHUYECKUH  HUCXOJ,
TOJIIIMHA JHAOMETPUS BXOAUT B UHCIO BAXKHBIX M  HE3aBUCUMBIX (AKTOPOB IS
BHYTPUMAaTOYHOU OepeMeHHOCTH, BHEMAaTOYHOM OGepeMeHHOCTH "

CaMOIpPOM3BOJILHOTO  abopTa. 3HayeHHe TONIIMHBI  JHJIOMETPUS HWXKE 7 MM  He
TOJIBKO ~ CHM)KA€T  BEPOATHOCTb  HACTYIUIEHHS]  O€peMEHHOCTH, HO U TOBBIIIAET
BEPOSITHOCTh CAMOITPOU3BOJILHOTO a00pTa U BHEMATOUYHON O€pEeMEHHOCTH.

2. BrblsBieHa 3aKOHOMEPHOCTH, JOTOJHSIONIASE COBPEMEHHYIO KOHIIEMIIUIO POJIM T€HOB
MMMYHHOTO OTBE€Ta B (JOPMHUPOBAHUHU PEIENTHBHOTO SHAOMETPHsA. BO3MOXKHBIMH TpUUNHAMHU
Heyaady UMIUIaHTauu B mporpamMmax BPT y manueHTok ¢ «TOHKAM 3HIOMETPUEM» MOXKET ObITh
CHIJKEHHas sKchpeccus reHoB umMmyHHoro otBeta C4BPA, CXCLI1 wu IL-15, oTpaxkaromias
CHIDKEHHE PElEeNTUBHOCTH OJHAOMETpPUSA, U KakK CIe[ACTBHE, (OPMUPOBAHUE HApPyILIECHUN
MMIUIAaHTAIIMOHHON COCTOSITEIbHOCTH SHAOMETPHUSL.

3. PazpaboTaH 3¢ (peKTUBHBIN aNropuTM MPOTHO3a PUCKA HEYAay UMIUIAHTAI[UH Y TallUEHTOK
c OecrogueM, OOYCIOBICHHBIM «TOHKHUM JHIOMETPUEM», C HCIOIb30BAaHUEM KIMHHUKO-
AHAMHECTUYECKUX U UMMYHOT€HETUYECKUX MPEAUKTOPOB, C OINpeIeICHUEM IPYIIbl PUCKOB, YTO
clielyeT UMEeTh B BUAY MPU MPOBEICHUH MPErpaBUAAPHON MOATOTOBKH.

BriBoabI:

1. [llanch! Ha yenenmHOCTH mporeaypbl KO 3aBHCAT OT (haKTOPOB: NITUTEIHLHOCTD OSCTLIO TS
1o 10 net (88%), Gosiee mononoii Bo3pact 10 34 ser (54%), Hanuuue TpyoHoro dakropa a0 74,2%.
Pe3ynbTarhl TOrMCTHYECKOTO PErPECCHOHHOTO aHANIM3a MOKAa3alH, YTO TOJIIIUHA SHIOMETPHS HUXKE
7 MM CHHXAeT BEpOSTHOCTh HACTYIJICHUS OEpEeMEHHOCTH U TOBBIIIAET BEPOSATHOCTH
CaMOIPOM3BOJILHOTO a0opTa W BHEMATOYHOM OepeMeHHOCTH. Y TMAIUEHTOK C TOJIUHON
SHIOMETpPHUSI MEHEe 5 MM M OT 5 10 7 MM BEPOATHOCTh HACTYIUICHUS OEpEeMEHHOCTH Oblila HIKE IO
CPaBHEHHUIO C MalUEHTKAMU C TOJIIUHON SHIOMETpUs 7 MM U OoJiee.

2. YV namueHToK ¢ peluuIMBaMU HEBBIHAIIMBAHHUS OCPEMEHHOCTH, Ha (OHE HCTOHUYCHHS
sapomerpust (M-mxo 5,4+0,6 mm mpoTtuB 8,6£2,7 MM B TpyIIle CPaBHEHHUS) OTMEUEHBI 3XO-
HeoJHOpoaHble  u3MeHeHus  (59,2%), HecoOTBETCTBHE CTPYKTYpPhl  SHIOMETPHsS  JTHIO
MeHcTpyanbHoro 1mukina (40,8%). I3ydeHwe KpOBOTOKa B cOoCydaX MaTKd TIPH IIBETHOM
nomnrmieporpaduu MOKa3ano CHIKEHHE  BU3YaJIM3allMM apKyaTHBIX M PaTUANbHBIX apTEpUi,
6azanbHbIX - B 1,5 paza (60£9,1% mpotus 90,0+6,9%, p<0,05) u cnupanbHbIX apTepuii B 4,5 pasza
(20£7,4% mpotuB  90,0£6,9%, p<0,01); oTMeuanuch BBICOKHE 3HAYEHUS COCYIHCTOTO
CONPOTHUBIIEHUS B CHUPAIbHBIX apTepusx - myiabcanuoHHbld uHIekc Pl (1,43+0,04 nportus
2,0£0,09, p<0,05).

3. TpaHCKpUINIMOHHBIN aHAIU3 SHIOMETPHUS [OKa3al, 4YTO MpHU pEeUuAuBax Heyaad
UMIUIAHTAIMU U «TOHKOM» 3HI0oMeTpun dkcnpeccuss CXCL1 (p=0,005) u C4BPA (p=0,03) reHos
SHIOMETpPHsI 3HAYUTEILHO CHW)KEHA, MCIOJIb30BaHHEe KOMOWHanuu AByX MmapkepoB (C4BPA +
CXCL1) mo3BoisieT XOpOIIO pasiuyaTh MAIMEHTOK C pelUNBAMU HEyJad WMIIAHTAllud |
¢beprmibHbIX xeHmuH (AUC=0,806). Y nmanueHTOB ¢ peluauBaMu MOTepu OepeMeHHOCTH ObLIH



YCTaHOBJICHBI 3HAYMMBbIE 0OpaTHbIE yMepeHHbIe Koppersiuu Mexay CXCL1 u nporpoMOUHOBBIM
BpemeHeMm (rho = —0,456, p =0,04959) u npsmas ymepennas koppeinsiius mexay CXCL1 u
aKTHBHPOBAaHHBIM YaCTHYHBIM TpoMOoIuIacTHHOBBIM BpemeHeM (rho=0,587, p=0,0083). IIpu
peruauBax Heydad WMIUIAHTAlMM U «TOHKUM» SHIOMETpUEM 3Kcrpeccus TeHoB IL-15 Obuia
3HAYUTEIHHO CHIDKEHA 10 CPABHEHUIO C MAMEHTKAMU ¢ peluIuBamMu notepu oepemennoctu (log2-
kparHoe m3menenue = 0,92, p = 0,023 s [L-15).

4. Tlo wammM pe3yibTaTaM HCCIEIOBAHUS TPUHAUISKHOCTh K TPYMNIE C TOJIIUHON
SHIIOMETPHS <5 MM acCOIMUPOBAIACh ¢ 00JIee HU3KOW BEPOSATHOCTHIO HACTYIICHUS O€pEeMEHHOCTH
(OP=0,595, 95% 111 [0,524-0,676]) no cpaBHEHHUIO C TPYMHIOH 3 C TOIIUIUHON SHAOMETPUS > 7 MM.
[TpuHaANEKHOCTD K TpYIIE C TOMIUHONH > 5 u <7 MM 3HJIOMETPHUS acCOIMUpOBanack ¢ Ooiee
HU3KOM BEPOATHOCTHIO HacTymieHus OepemenHoctu (OP=0,670, 95% AW [0,591-0,761]) mo
CpPaBHEHHUIO C TPYMION 3 ¢ TOJIIMHOM »HAOMETpHUs >7 MM. [lo mToram peanmusanuu JaHHOTO
METO/I0JIOTUYECKOTO TOAX0Aa B (MHAIBHYIO BEPCHI0 IPOTHOCTUYECKOIO aJropuTMa ObLIU
BKJIIOUEHBl 2 Mmapkepa: «cHmxeHuHn skcrpeccus CXCL1 (p=0,005) u C4BPA (p=0,03) renos
SHAOMETPUSI», KypoBeHb dKcrpeccuu IL-15%». CymmapHOe KOJMYECTBO KIMHUYECKUX HAOTIOICHUH,
BOLIEIINX B aHalM3, cOcTaBUiIO 53 cimydaeB. OCHOBBIBAsICh Ha COBOKYIHOCTH CTaTHUCTUYECKH
3HAYMMBIX MapKePOB (PAKTOPOB pUCKA PETPOAYKTUBHBIX MOTEPH M IKCIIPECCUU BHIOPAHHBIX TE€HOB
ouomnraTa SHAOMETpUS B MEPHOJ «UMIUIAHTAMOHHOTO OKHa», ObUI pa3pabOTaH alroOpuTM,
MO3BOJIIIOIIMKA ~ MPOTHO3UPOBATh  BEPOSTHOCTh  YCIENIHOW  MMIUIAHTAlMM B IUKJIAX
AKCTPAKOPIOPATIHLHOTO OIJIOIOTBOPEHUS C IEPEHOCOM SMOPHUOHOB.

AnpobGanusi padorbl

OcHOBHBIE TIOJIOKEHUE Pa0OTHI JOJI0KEHBI U 00CYKICHBI Ha:

- V MexayHapoqHoM HayyHO-oOpa3oBaTenbHOM (opyme «AHa MeH Oana», TOKIal
«DakTOphI pUCKa HEYyIAYHbIX UMIUTaHTaum» (Anmatsel, 19 mast 2022);

- Mexxnynapoanom Konrpecc «Global Healthy, mocssinenusiii 25-1eTuio co IHS OCHOBaHHUS
Kazaxcranckoro menunuHckoro yHuBepcutera «BIIIO3» u noamucanus CornameHus MExXmy
EBpomneiickoe permonansHoe O0ropo BO3 um MunucrepctBoM 3apaBooxpaHenusi PecryOmuku
Kazaxcran, mocrepubiii qoknan «DakTopsl pHCKa peNpOAYKTUBHBIX MOTEepb» (Anmatsl, 19 mas
2022);

— XXVIII Bcepoccuiickuii KoHrpecc ¢ MeEXIyHapOIHBIM YydacTHeM «AMOyIaTopHO
MOJIMKJIMHUYECKas MOMOIIb B SMUIIEHTPE )KEHCKOT'0 3JI0POBbs OT MEHapXe 10 MeHomay3b». OlieHKa
reMOJIMHAMUKHU COCY/I0B MAaTKH Y MAllMEHTOK C PELIMIMBaMU HEBbIHAIIMBAHNUS, ACCOLIMPOBAHHBIMU
C CHHIPOMOM «TOHKOTO 3HIoMeTpus» (MockBa, 6-8 anpens 2022);

- I Konrpecc akymepoB-runekosnoro Kazaxcrana «Ot0acel neHcaysbirbl - KazakcTaHHBIH
Oonamars», g0kIaa «MoJeKylIapHbIe TOIXOAbl K TUArHOCTHKE PELIENITUBHOCTH YHIOMETPUS MPU
MIPUBBIYHOM HEBBIHAIIMBaHUH OepeMeHHOCTH» (Anmartsl, 31 mapra 2023);

- Kondepennus BIIO3 «Hayka u momonexs», noknan «MomekynspHas TUarHOCTHUKa
PELENTUBHOCTH YHIOMETPUS IIPU PENPOAYKTUBHBIX TOTepsx» (Anmatsl, 25.04.2023);

- XVII MexayHapoIHblii KOHTPECC MO PENpOAYKTUBHON MeaunuHe. MOHUTOPUHT
PE3yIbTaTUBHOCTH SKCTpaKopropaibHoro oruogotBopenusi B cucteme OCMC (Mocksa, 17-20
saBaps 2023);

- Il MexnaynaponHas Hay4YHO-TIpaKkTH4eckas KoHdepeHIHs MoioAblX yueHbiXx «Hayka u
MOJIOZICKb: KOH(EpeHIMs MO KayeCTBY MEAUIIMHCKOW MOMOIIM M MEAMIIMHCKOW TPaMOTHOCTH,
noknan «TommuHa SHAOMETpUS KaK MPEAUKTOp Hucxojaa OepeMeHHOCTH B mporpammax BPT»
(Ammarsr, 12.04.2024);

- MexnayHapoaHass HaydHO-TIpaKTHueckas KoH(pepeHIHs «AKTyallbHbIE BOIMPOCHI CITYXKOBI
ponoBcriomoxeHus: Pecriyonuku Kazaxcran: mpoGiemsl u pemieHus», nokian «lIporaocrudeckas
IIEHHOCTH TOJIIIMHBI SHAOMETPUS MPH UcX0oax oepeMeHHOCTI» (Anmarsl, 16.05.2024).

y6ankanun

[To Teme muccepTallMOHHON paOOTHI OMYOIMKOBAHO 8 HAYYHBIX TPYIOB, B TOM YHCIIE:
— 2 cTaThd B U3JaHUH, peKOMeHA0BaHHOM KomuTeToM no obecreueHnio kayecTBa B chepe HAyKH
1 BhIcIIero oOpa3oBaHusi MUHUCTEPCTBA HAYKH U BBICIIETO 00pa30BaHUs;



— 4 cTaThU B U3JJAHUSAX, MHICKCHPYEMBIX B MHPOPMALIMOHHOM cucTemMe SCOPUS, U3 HUX 2 CTaThH B
uznanun Scopus CiteScore 3.6, npouentuib 72% B Acta Biomedica, (2023); 1 crates B u3ganuu
Scopus CiteScore 4.7, npouentiib 62% B Diagnostics, 1 crates B uzganuu Scopus CiteScore 4.5,
nporeHTwib 75% B Journal of Clinical Medicine
— 2 Te3uca B cOOpHUKE 3apyOeKHOHM U MEXIyHAPOAHOHN KOH(pEpEHIIHIA;
- CBUETENBCTBO O BHECEHUHU CBEACHUH B TOCYAPCTBEHHBIN peecTp MpaB Ha 00BEKTHI, OXpaHIEMbIe
aBTOpckuM mpaBoM Ne52487 ot 11 nmexabps 2024 roma. Hazpanwe oObekTa: AJNTOPUTM BEICHUS
NAIlMEHTOK C  PENpOAyKTUBHBIMH TIOTEPSIMH B aHaMHE3¢ Ha OCHOBAaHUHM  KIMHUKO-
WHCTPYMEHTAIBHBIX JTAHHBIX U TPAHCKPUIITOMHOTO aHanu3a ouonrata sunoMeTpus (IIpunoxenue
B). 3 akra BHegpeHUs pe3yJIbTAaTOB HAYYHO-UCCIEIOBATEIbCKOW pabOTHl B MPAKTUYECKYIO
NEATeIbHOCTh OPTaHU3aLUH 3PAaBOOXPAHEHHUSL.

BHenpenue pe3yibTaTOB B MPAKTUKY

PesynbraThl McciaenoBaHus BHEAPEHBI B MPAKTHUYECKYIO JEATENbHOCTh «HaydyHOM 1ieHTpe
aKylepcTBa TMHEKOJIOTUHU U MEPUHATOJIOTUWY», akT BHeaApeHus Ne6-21 ot 19.10.2023r., Nel-15 ot
10.01.2025r., «['opoackom 1ieHTpe penpoaykiuu denoBeka»y Ne3-20 ot 18.09.2023r., Ne3-21 ot
18.09.2023r.

JInyHbIii BKJIAI AMCCEPTAHTA COCTOUT B Pa3pabOTKE TEOPETHUECKOW U METOI0JIOTHICCKOM
OCHOBBI HCCIICZIOBAHUS, OPTaHU3AIMH W TPOBEICHUH HCCIICOBAHUS, YIaCTUU Ha BCEX dTamax
HCCIIeIOBaHMs, 00pabOTKE CTATUCTHUYECKMX IAHHBIX, HAIIMCAaHUHM BCEX DPAa3lIeNIOB IHCCEPTaIlny,
aHanmm3e W OOCYXJIEHUHM TIOJNYYeHHBIX pEe3yJIbTaToOB, (OPMYIHMPOBKE OCHOBHBIX ITOJOKECHUH,
BBEIHOCHMBIX Ha 3alUTY, @ TAK)KE B TIOATOTOBKE BHIBOJIOB M MPAKTUIECKAX PEKOMEHIAIINH.

O0beM M cTPYKTYpa AUCCEPTALMH
JuccepranioHHasi pa0oTa BBINOJHEHA COTJIACHO YCTAaHOBJICHHBIM TIpaBWJIaM, M COCTOUT W3
BBEJICHUs, 0030pa JIUTEPATYPhl, MATEPHAJIOB U METOJ0B UCCIIEOBAHUS, PE3YIHTaTOB COOCTBEHHBIX
UCCIIeIOBAaHUM, 3aKJIIOUEHUs, CIIMCKa JIuTepaTypsl U3 133 ucrounukos. Jluccepranus U3noKeHa Ha
CTpaHUIaX KOMIIBIOTEPHOTO TEKCTa, 0(hOPMIIEHHOTO € COOJIIOJIEHUEM HEOOXOAUMBIX CTaHIAPTOB,
coaepxut 21 tabmmi u 10 uzobpaxeHuit.
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AHHOTAIUS

3eprTeyain 03eKTijiri:

AJTaMHBIH YpIaKkThl 00J1y >koHe sMOpuosorusceinbiH Eyponansik xkorambinbiH (ESHRE)
MOJTiMeTTepi OOMBIHINIA PENTPOAYKTUBTI TpoOIeMaap pernpoyKTHBTI )KacTarbl 0apIIbIK XKYITTAPIBIH
[IaMaMeH aJlThIJaH OipiHe ocep eTETiH MaHbI3JIbl dJeMIIK Maocese 0okl Tadbutansl (Ferraretti et
al. 2011) . JJynuexy3imik aeHcayiblk cakray yibIMbIHBIH (JIJICY) MomiMerTepi OoiibIHINA, TYHHE
Ky3iHze OeneymiKkTiH Tapanysl 15%-Fa )KeTKeH jkoHe TeMeH ey Oenrinepin kepcerneiii (Gellersen
and Brosens 2014) . Epre penpoXyKTHBTI IIBIFBIHAAPIBIH CEOSNTEPiHIH apachblHIA <OKaThIp
(bakTopeD TYCIHITIH epeKIIeNen alicak, OJ JHJIOMETPUSHBIH KYKAPYbBI, KATBIPABIH TaMBIPJIBI
KaOaTbIHJAFbl ~ PELENTUBTUIIKTIH  KOHE  TIEeMOJMHAMUKaHbIH  OyY3bUIyblHa  OailylaHBICTBI
«OKETUIMEreHa1K» O00ibil TalObuiafbl. EpTe penpomyKTHBTI WIBIFBIHAAPIABIH cedentepiHid Oipi
«oKaTelp (aKTOPBD» OOJIBIT TAOBLIAABI, OFAaH SHIOMETPHUSHBIH KYKApybl, >KATBIPJBIH KaH
TaMbIpIapbl KYHeCiHIer: KaObuimaHy KaOuleTi MeH T'eMOJMHAMHUKACHIHBIH OY3bLTybIHA
OailaHbICTBI OHBIH <«KeTUtMeyi» skatamsl (Mahajan and Sharma 2016) . KaiitanaHatein
MMIUIAHTALNS COTCI3MIIKTEP1 TYpIHAET1 perpoaykTUBTI mblFbiHAap DKY G6arnapiamanapsinga 50%-
JlaH acTaMra xeTel. baraapinamanapieIH THIMALTITIHE TEpIC Scep €TEeTiH PaKTopiapibl 3epTTey oTe
e3eKkTi Ooutbin TabbUTa k! (Yuan et al. 2016).

byriari TaHma CcO3BUIMaNBl  SHAOMETPUTTET ©3€KTI MocelIe -  DHIOMETPHSIIBIK
PEelEenTUBTUTIKTIH OachlTybIMEH OaillTaHBICTHI UMILUTAHTALINS MEXaHU3MIEPIHIH OY3bLTyHI (DaBapac
2006) Oousbim TabBLIAABI. DHIOMETPUSHBIH KAIBIITHI MPETPaBHAAPIBIK KYHIH CHIATTadTBIH
MOPQOJOTHSIIBIK,  FE€MOJWHAMHUKAIBIK,  YIbTPAKYPBUIBIMIBIK,  HMMYHOJIOTHSUIBIK  JKOHE
MOJIEKYJIAJIBIK-TCHETUKAJIBIK ITapaMeTPIICPIET1 eIeyJIl aybITKYJIap OHBIH PEIENTUBTLTIK KaOlIeTIHIH
TeMeHieyiHe okenyl MyMKiH (KpacHomonbckas K.B., Hazapeako T.A. 2016) . DHIOMETPHUSIIBIK
rOMEOCTa3/blH aTajJFaH MmapaMeTpiiepi MHIYKIUsJIaHFaH )KYKTUTIKTIH OacTanybslH O0JpKay YIIiH [,
SHIOMETPHUIMIIH KACHETTEPIH >KaKcapTyFa OarbITTaliFaH Ke3 KEJIreH TEpalusHbIH THIMILUTIIH
OaKpUIay YIIIH J¢ Tai alaHbUTybl MYMKIH SHIOMETPHSUIBIK PEeLCTITUBTUTIKTIH MapKepiiepl peTiHae
KapacTteIpslaysl MyMKiH (Kasius et al. 2014) . JKareipabiH HMIUTaHTAIMSIaHY KaOiaeTiH 6omKaya
YIbTPaAbIObICTHIK JAMATHOCTHKAHBIH PO >KOFaphl aXbIPATHIMABUIBIKTAFbl  YIBTPaAbIOBICTHIK
TEXHOJIOTUSIHBl KOJIZaHy eceOiHEeH apTThl. ODHIOMETPUSIHBIH KAJbIHIBIFBIH, 3HIOMETPHUSHBIH
KYPBUIBIMBIH, TYPJI-TYCT1 JOMIUIEPIIK KOHE KOJEMIH OIIey SHIOMETPHUSIIBIK PELeNTUBTLIIKTIH
HMHBA3UBTI eMec MapkepJepi petinge yesburasl (Khan, Shaikh, and Ratnani 2016).

DHJIOMETPUHIIH KaObLI1ay KaOlneTiHIH Oy3bUTYBIMEH 0alJIaHBICTEI OKY
OargapiamanapbliHAa ©3/INHEeH TYCIK TyCcy Hemece KalTallaHaThlH UMIUJIAHTAllUs COTCI3AIKTEpiHe
0aiiaHBICTHl PENPOAYKTUBTI HIBIFBIHIAP MOcCeNeci ©3eKTi 00BN TaObLUIAAbI, ACHI cay dienaepae
SHIOMETPUIIIH PEeLenTUuBTI (azachlHAa SPTYPJli CUTHAIIBIK >KOJIap MEH MeTa-CHUTrHaTypaiapabl
OinaiperiH reHAepIiH YikeH caHbl muddepenimanasl Typae kepceriieni (Enciso et al.2018) .
JlereHMEH Ken 3epTTeylliiep *Hi Ke3/IeCeTiH I'eHAep YIIIH opi Kapail Tanjayra maijanaHyzbl
yeorael (Altmée et al. 2017) (Xu et al. 2022) .

I'ennik OHTOJIOTHA TaNAaybl €H KONl TapajfaH MeTaCHTHaTypalap UMMYHBIK jKayan TeHJIep,
COHBIH ilIiHAe KaObIHYFa Kapchl curHai 0epy kackaabl ( CXC motusi xumokuH nurana 8 (CXCLS)
xoHe CXC motuBi xumokuH jurana 1 (CXCL1 )), xommieMeHT kackaabl ( KOMIUIEMEHT 4-
OaitmaHbpICTRIpAaThIH UMMYHABIK Kyie (C, abHopmanbik B-0OeifimMaeny) akybI3bl) €KeHIH KOpPCeTTi
nevikuH 15 (IL-15) , )Kypek *oHe KyHKe KbIpThIChIHAH anbiHFaH Tpanckpunt 2 (HAND?2) sxoHe
untepdepon rammacel (INFG)) , Tampipnsl mpomudeparnust ( TAMBIPIBIK YHAOTENUN 6Cy (HaKTOPbI
B (VEGF-B)) , xacymamgan ThIC MaTpPHUIIAHBIH BIABIPAYBl JKOHE TIHIACPAIH KaWTa KYpbUTYBI (
MMidatrix metallopetin) (MM10 ) runokcantundochopudosminrpanchepaza 1 (HPRTL )) xone
xacyrra afaresusicel ( tenascin C (TNC)) (Azizi et al. 2018; Harrity et al. 2018; Lédée et al. 2011;



Li et al. 2012; Lv et al. 2022; Murata et al. immunos 1, INFG, C4BPA, VEGFB, HAND?2 sxone
IL15) tammangel , omapAblH OeJICEHAUTIr JeHi cay oWenaepAe SHIOMETPUNIIH pPEelenTHBTI
(azaceiana xxorapsinaabl. CoHpIMeH Katap, onapsiH ekeyi CABPA xone CXCL1 oliennepae corcis
UMIUTaHTAlUSIHBIH ToMeHaeyin kepcerti (Kurmanova et al. 2024) . Byn TpaHckpuntoMaapiabiy
OKCIPECCUACHIHBIH TOMEH/CYl JKIHIIIKE OSHIOMETPUHMEH TaOHFU >KOHE KAacaHAbl HKYKTLIIK
MUKIJIEpiHAe UMIUTAHTAIMSHBIH COTCI3MIrH KepceTeai aen OoypkaHaabl. by 3eprreyne KiHinmke
SHIOMETPHI JKaFJaiibIH/Ia KalTaIaHAThIH UMIUIAHTAIIMS COTCI3/Ir: Oap eMIenymiiepae TaHJaFaH
TeHJICP/IIH TOMEH/ICY PeTTeNyi Oaiikana Ma JIeTeH CypaK KOWBLIJIBL.

[{uTokuHACp MEH XEMOKHHICPA1 OHIIPYTe, CEKPEIUsFa, MHTCPICHKIH/IIK CUTHATN3AIINSFA,
KacymaHblH U GepeHINannsChIHA )KOHE KEeTUTyiHe OaillaHBICTB TPAHCKPUIIHS (DaKTOpIIapbIHa,
COHJaif-aK jkacyma OeTiHIH aKybI3JapblHa KaThICATBIH MMMYHJBIK JKayall TeHIEpiH 3epTTey
CO3BLIMAJIbI 3HJOMETPUT KE31HJIer! NaTOJOTUSIIBIK YKaFIaliIapAblH IMarHOCTUKACHIH TYCIHY YILIH
ipreni Oonaapl. byn HoTWXKenep WMIUIAHTALMSA COTCI3INT JKOHE YHPEHNIIKTI TYyCiKTepl Oap
eMJINYIIIepAe DHIOMETPUSIIBIK JUCHYHKIUSHBIH OHOJOTHSUIBIK MapKepiepiH aHBIKTayFa
koMekTecenl, Oy DKY ke3eHiHe JIeHiH OHAITY TEPaNMsIChIHBIH TOCUIIEPIH KEKETEHIIPYTre KoHe
KOCAJIKbl pEIPOAYKTUBTI TEXHOJIOTHSUIAPAbIH TUIMIUIITH apTThIpyFa MYMKIH/AIK Oepei.

3epTTeyaiH MaKcaThl: acHanTbhIK ’KOHE TPAHCKPUNTOMMUSUIBIK 3€pTTEY 9AICTEpIH KOJJaHa
OTBIPBIT, YHJAOMETPHUI/I KeIIeH/ 11 0aranay HeT131He penpoayKTUBTI IIBIFBIHAAPHI Oap HayKacTapaa
SHIAOMETPUIIIH PEIENTOPIIBIK OY3bUIBICTAPBIHBIH MATOTEHETUKAIIBIK aCTIEKTUIEPIH MEHTEPY.

3epTTey MakcaTTrapbl:

1. OK¥ 6arnapnamanapblHIarbl UMIUIAHTALUS COTCI3AITIHIH KOHE YHPEHIIIKTI TYCIKTIH Kayin
(dakTopiapblH Tajjay >KOHE PENpPOIYyKTHBTI HIBIFBIHIAPIBIH HET13T1 NMPEeAUKTOPIapbIHBIH Oipi
peTiHEe SHIOMETPHS KAJTBIHIABIFBIHBIH OOJIKaM/IBIK MOHIH Oaraiay.

2. YiipeHnrikTi Tycik O6ap oremnaepae »KaTbIpAbIH dX0TpaHsIIbIK epeKIIeTIKTepl )KOHE TYPJTi-
TYCTI AOTUIEPOMETPHUSUTBIK KaH TaMBIPIAPBIHBIH TO3IMIUTITHIH KOPCETKITEPIH 3€PTTEY.

3. OK¥ OGarmapnamanapbiHga UMIUIAHTAIIMSHBIH KaTaIaHFaH COTCI3MIr1 )KoHE YHPEHIIIKTI
TYCik 0ap HaykacTap/a UMMYHIBIK jKayall TeHACpIHIH OeJICEHAUTINHE TPAaHCKPUIIIUSIIBIK Taaaay
KYPrizy.

4.  KiuHMKaNIbIK-aCMaNThIK  JIEpeKTepre  JKOHE  SHIAOMETPHSUIBIK  OHOICHSHBIH
TPAHCKPUNITOMBIK TalJayblHa HETI3JEITeH PENpPOAYKTHUBTIK IIBIFBIHAAPEI Oap HayKacTapbl
KYPrizy aITOPUTMIH Kacay.

3epTTeyaiH FHUIBIMH KAHAJIBIFbI

DHIOMETpUs KaIbIHABIFBIHBIH O0KaMIBIK MOHI (7 MM-JIEH a3) ajFall peT »KaThIPJIbIK JKOHE
JKaTBIpAaH ThIC )KYKTLUIIK IIEH ©3IIrHEH TYCIK TYCIpy Ke3IHJIe KOpCeTuIi .

OKY¥ OarmapinaManapblHlia KalTallaHATBIH UMILIAHTAIUS COTCI3IIKTEpl Oap eMIenymiiiepae
KYKTUTIKTIH KaWTallaHAaThIH IIBIFBIHBI Oap HayKactapMeH canbicThipFanna |L-15 reHiHiH
AKCIPECCUSACHIHBIH TOMEH/IEY1 TYPiHAe KOpCceTuIl. ¥ ChIHBUIFAH JIEPEKTep jKaHa )KOHE aNJIbIH aly
CTpaTerusIapblH 93IpJiey YIIIH TEOPUSIIBIK HET13 PETIH/Ie MaHbI3Abl TOKIPHOETIK MaHbI3bI Oap.

KnuHukanplK JKOHE acmanThlK —JEpPEeKTepre JKOHE HHAOMETPUNIIH  OMOTICHSCHIHBIH
TPAHCKPUNITOMBIK TalJayblHa HETI3JeNreH aHaMHE3IHJEe PENpOAYKTHUBTI IIBIFBIHBI  0ap
HayKacTapbl Kyprizy anroputmi - OKY¥Y mponeaypanapbiHa AeiiH IperpaBUAApIIbIK AalbIHIBIK
YIIIIH %aHa Kypas d3ipiaeH/Ii.

JuccepTanusiiibIK JKYMBICTBIH TIKIpHOeTiKk MaHbI3bI

3epTTey HOTHIKECIHIE PENpOJYKTUBTI Oy3bUIbICTApAaFbl <«OKIHIIIKE SHIOMETPUNHIIH»
MaHBI3JbUIBIFBl  TONENACHl. ODHIOMETPHUACHI JKIHINIKE oWenaepre >XYKTUIIK MYMKIHAIMHIH
TOMEH/II Typaibl, ajl erep >KYKTUIIK OpbIH ajca, e3[IriHeH TYCIK TYCIpy >KoHe »KaTbIpJaH ThIC
KYKTUTIK KayHiHiH KOFapbUIaybl Typalibl Xabapaap €Ty YChIHBUIIBI.

DHJIOMETPUSHBIH YIABTPAIBIOBICTHIK >KOHE AOIIeporpadusIIbIK 3epTTEYiH KYPTi3T€HHEH
KeiH oiennepae penpoAyKTHBTI Oy3butynapiabiH cebebin anbikray ymin C4BPA, CXCL, IL15
UMMYH/JIBIK Kayal TEeHJIEPIH SKCIpEecCHsiay VIIiH dHIAOMETPUSIIBIK OMOTICHUSHBI MEHCTPYaJIBIK
mukngin 20-24 xyHzAepi «HWMIUIAHTAIUsl Tepe3ec» YyaKbIThIHAA (TOPMOHANBABI TEPANUSHbI
TaFalbIHAAYBIHCBI3) 3€PTTEY YCHIHBLIAIBI.



«MrmaHTanms Tepe3eci» KyHIepiHae KalTaaaHaThIH PEPOIYKTUBTI MIBIFBIHAAPIBIH Kayill
(dakTopIapbIH , ACMANTHIK 3ePTTEY JCPEKTEPIH KOHE UMMYH/IBIK JKayall TeHICPiHIH KCIPECCUSICHIH
3epTTey HETi3iHAe MMIUIAaHTALUSHBIH COTTUIrH OoJpKayFa apHaJfaH aJIrOPUTM J3ipJieHAl , O
KYKTUTIKKE JIeHiHT1 TalbIHIBIKTHIH JKE€Ke JKOCIIAphIH KypyFa MyMKiHIIK O6epeni. Ocputaiima OKY
OarapiamManapblHbIH THIMAUIITIH apTThIpaabl (aBTOPIBIK KYKBIKIEH KOPFalaThiH OOBEKTLIEepre
KYKBIKTapIbIH MEMJICKETTIK Ti3UTiIMiHE MAIIMETTEp €HTI3y Typalibl aBTOPJIBIK KYQNIiK d3ipiIeHi:
«KITMHHUKABIK-aCIaNThIK MAJIIMETTEP XOHE DHIOMETPHUUIIH OHMOIICHUSCHIHBIH TPAHCKPUITOMIBI
capanTaMachIHBIH HOTIKECI HETi31H e aHaMHE31H/Ie PeNPOyKTHBTI IIBIFBIHIAPEI 0ap HaAYKacTap/Ibl
Kyprizy anroputmi» 2024 xbutrsl 11 xkenrokcanmarbl Ne 52487).

Koprayra ychIHBLIFaH Heri3ri epexeliep

1. KiuHuKamblK  HOTIIKETE€  ocep  €TeTIH  KemTereH  (axkTopiapAblH  IIIHIAC
SH/IOMETPUSIHBIH KaJIBIH/IBIFbI JKaThIPJIBIK KYKTUIIK, KaThIPJIaH ThIC )KYKTUIIK KOHE ©3/IIM'HEH TYCIK
TYCIpy YIIIH MaHBI3/bl JKOHE Tayelci3 dakTopiapasiH Oipi 00BN TaObUIAIBI. DHIOMETPUMIIH
KaJIBIHBIFBI 7 MM-JICH TOMEH 00JICa, )KYKTUTIK BIKTUMAJIBIFBIH a3ai THIIT KaHa KOWMaiiIbl, COHBIMEH
KaTap ©3JIrHeH TYCIK TYCY JK9HE KaTbIp/IaH ThIC )KYKTUIIK BIKTUMAJIIbIFbIH apTThIPaIbl.

2. PenentuBTIiK SHAOMETPUHIIH KAJIBINTACYBIHIAFBl MMMYHJIBIK JKayal TeHACPIHIH peui
Typajibl 3aMaHayH TY)KBIPBIMJIaMaHbl TOJBIKTBIPATHIH 3aHIBUIBIK aHBIKTAIABL <« KiHiITKe
SHIOMETPUI» 6ap emMenyuiiepae KOCBIMILIa  PENPOAYKTHBTI  TEXHOJOTHSIIAPHI
OargapiaManapblHAaFbl UMIUTAHTAIUS COTCI3AIKTEPiHIH bIKTUMaT cedentepi CABPA, CXCL1 xone
IL-15 uMMyHIBIK >Kayanl TeHIEpIHIH JKCIPECCUSCHIHBIH TOMeHJeyl Oo0Jlybl MYMKIH, Oy
SHIAOMETPUMIIH  WMIUIAaHTalus  KaOUIeTIHIH  OY3BUTYBIHBIH Taiiga OoJybl  calijapblHaH
SH/IOMETPUSIHBIH PELENTUBTLIIK KaOUIETIHIH TOMEHEYIH KepceTe .

3. KinmHuKabIK-aHAMHE3TIK )KOHE MMMYHOTEHETHKAJIBIK TIPEIUKTOPIIAp bl KOJIIaHa OTHIPHITT
«OKIHIIIKE YHAOMETPHI» calaapblHaH Oeaeyiri 6ap HaykKacTapJa UMILIAHTAIUS COTCI3/IT KayIiH
OOJDKayNbIH KacaJfaH THIMJI aIrOpUTMI Kayilm TOOBIH aHBIKTAYMEH JKYKTUIIKKE JEHIHTI
JTaUBIHIBIKTHI )KYPTi3y Ke31H/e eCKepy KaxkeT.

KopbIThIHABLIAP:

1. OK¥ mpomenypacblHbIH COTTI ©Ty MYMKIHAIN Keneci ¢akTtopiapra OalIaHBICTHI:
6eneyniktiH 10 sxacka amelinri y3akTeirbl (88%), 34 sxacka ameiinri kimi sxac (54%), TyTik
(bakTopbiHBIH Oostybl 74,2% neiiiH. JIOTHMCTUKANBIK PETPecCUsIIBIK TalJayIblH HOTHXKeIepi
SHJIOMETPHSHBIH KaJIbIHABIFbI 7 MM-/I€H TOMEH JKYKTUIIKTIH BIKTUMAJIAbIFbIH TOMEH/IETETIHIH KOHE
©3/IT'HEH TYCIK TYCIpY JKOHE ’KaThIpJiaH THIC KYKTUIIK BIKTUMAJIJBIFBIH apTTHIPATHIHBIH KOPCETTI.
DHJIOMETPUSHBIH KAIBIHJBIFBI 5 MM-JIEH a3 jKOHE 5-TeH 7 MM-T€ JACHIHT1 ManueHTTep e KYKTUTIK
BIKTUMAJI/IbIFbl SHIOMETPUS KaJIBIHJBIFBl 7 MM HEMECE OJ1aH J1a KOIl HayKacTapMeH CalbICThIPFaH/1a
TOMEH OO0JIIBI.

2. KaiftananatelH TycikTepi Oap HaykacTapJa SHIOMETPHUSHBIH >KYKapybl (GoHBIHAA (
canpIcThipMalibl Tonta M-3xo 5,4 + 0,6 mm, 8,6 + 2,7 MM ), sxo-rereporeni earepicrep (59,2%)
KOHE HHAOMETPHUS KYPBUIBIMBI MEH €TEKKIp IHUKIIHIH apachlHIarbl colikecci3mik (%)40.8. Tycrti
JOIUIeporpadusIIbIK YIbTPaablObICTBl KOJAAHY apKbLIbl JKATHIP TaMbIPIAPbIHAAFbl KaH aFbIMbIH
3epTTey TOMEHJETeHIH KOpCeTTI BU3yalau3alMsuiap J0Fa TOpi3fl JKOHE paauaiibl apTepusiap,
6azanpael aprepusmmap - 1,5 ece (60+£9,1% xapcer 90,0+6,9%, p <0,05) >xoHe cnHpaIbabl
aptepusuiap - 4,5 ece (20+7,4% apcesr 90,0+£6,9%, p <0,01); Crupaibasl apTepusiapAarbl TaMbIp
KeJIEpTiCiHIH KOFapbl MOHJIEpP1 aTan oTuII - mynbcanus uaaekci PI (1,43 +0,04 kapest 2,0 0,09, p
<0,05).

3. DHAOMETPUSHBIH TPAaHCKPUIIUSUIBIK Taljaybl KalTaJaHAaThIH MMILIAHTALUS COTCI3IIr1
KOHE «KyKa» oHioMerpus karmaiieiiga CXCL1  (p=0,005) xome C4BPA (p=0,03)
SHJIOMETPHSUIBIK TeHAEP/AIH SKCIPECCHsIChl aliTapiIbIKTall TOMEHIEHTIHIH KOPCETT1, €Ki MapKepaiH
koMOuHaIusAceiH Kongany (C4BPA + uMIIaHTanusiHBIH COTCI3MINIMEH eMENYIIiep apachlHaa
CXCLUCri= mymkinaik 6epeni) .806). JKYKTUTIKTIH KaliTaTaHATHIH KOFAIybl 0ap eMIeNyIIiiepie
CXCL1 men npotpom6uH yaksiTsl (tho = -0,456, p = 0,04959) apaceinza aiitapiasikraii Kepi opraiia
koppesitus xxoHe CXCL1 men Gencenipuirex imiHapa TpoMOorutacTiul yakelTsl (rho = 0,587, p
= 0,008) apacerHmarsl Tikeneil opTaria KOppessuus aHbIKTanabl . KaliTalaHaThlH WMILIaHTAIUS
COTCI3IINT JKOHE JKyKa »SHAOMETpuschl Oap emuenyminepae IL-15 reHiHiH 53KcrpeccHschl



KYKTUTIKTIH KaiiTamama >KOFainybl 0ap eMIenynriiepre Kaparanaa airapibikrail tomenaeni (log2
ecenik e3repic = 0,92, IL-15 ymin p = 0,023).

4. Bi3iH 3epTTey HOTWKENEePIMI3re COMKEC, SHTOMETPUSHBIH KAIBIHABIFEI <5 MM 0OJaThIH
TOTIKA KATATBIHABIFBI JHAOMETPUS KAIBIHABIFBI >7 MM OOJAaThIH 3-TOMIIEH CaIbICTHIPFAH/IA
KYKTUTIKTIH ToMeH bIkTuManasirbiMer (OR=0,595, 95% CI [0,524-0,676]) GaitmaHbICTBI OOIBI .
DHIOMETPUST KATBIHIBIFEI > 5 K0HE <7 MM TOIKA JKaTaThIH SHIOMETPHS KaJBIHIBIFBl >7 MM 3-
TONIEH CAJBICTBIPFaHAa XYKTUTIKTIH TeMeH biktuManasirbiMern (OR = 0,670, 95% CI [0,591-
0,761]) GaiinmanbicTbl G0yl . OCBI SmiCTEMENIK TOCUIAI JKY3€re achlpy HOTHXKeNepi OOWbIHIIA
00JDKaMIBIK aNTOPUTMHIH COHFBI HycKachiHa 2 mapkep eHrizimai: « CXCL1 (p=0,005) sxone
C4BPA (p=0,03) »HIOMETPHSUIBIK TCHACPMIH JKCIPECCUSACHIHBIH TeMmeHaeyli », « IL-15
IKCIPECCUSCHIHBIH JeHTeli ». Tangayra eHri3UIreH KIMHUKAIBIK OaKbUIayIap IbIH JKajmbl CaHbl 53
XKaFIauapl Kypajasl. PermpoayKTHBTI KOFANTy Kaymi (akTOpIapbIHBIH CTATHCTUKAIBIK MaHBI3IbI
MapKepJIepiHiH KUBIHTHIFbI KOHE «MMIUTAHTAIUS TePe3ec» Ke31H1e SHIOMETPHUSIIBIK OUOTICUsIaH
TaHJaJFaH TeHJAEPAIH  OJKCIPECCHSChl  Heri3iHae AMOpPHOHIApIbl  aybICTBIPY  apPKbUIbI
AKCTPAKOPIOPATIBI YPBIKTAHIBIPY IMUKIJICPIHIC COTTI MMIUIAHTAIUS BIKTUMAJJIBIFBIH OOJDKayFa
MYMKIHJIK O€peTiH allrOpPUTM 931pIeHL.

KymbicThl anpodanusiiay

JKyMBICTBIH HEri3ri epeskenepi OastHaaIbII, TAIKbIIAH IbI:

- «AHa MeH 06ana» XaJblKapalblK FRUIBIMU-0UTIM O6epy hopymbl, «CoTCi3 UMILIAaHTAIUSHBIH
Toyeken (aktopiapb» OasHmamackl (Anmatsl, 19 mambip 2022 x.);

- Xampikapanelk kourpecc «Global Health», kypbutransiHa 25 KbUT TONybIHA apHAJIFaH
«KSPH» Kazakcran meaunuHa yHuBepcuteTi xkoHe [IJI¥ Eypomanbik aiiMakThIK OIOpOCHI MEH
Kazakcran PecnyOnmkacer JleHcaymnblK cakTay MHHHUCTPIIri apackiHaarbl KemiciMre Ko KO¥o,
«PenpoIyKTHUBTI JKOFANTYyIapAbIH Kayin paKkTopiIapbl» aTThl MOCTEPIIiK mpe3enTanus ( Anmatsl, 19
MambIp 2022 x.);

-«MeHapxeqaH MeHoOTay3ara JICWIHT1 oWenjep JACHCAYIBIFBIHBIH  JIHIICHTPIHICT
aMOyIaTOPHSUTBIK-eMXaHaJIBIK KOMEK» XallbIkapanblK KaTbicymMmeH X X VIII bykinpeceitnik koHTrpeci.
JKiHimke SHIOMETPHI CHHIPOMBIMEH OaiIaHBICTBI KaWTajlaHATBIH TYCIKTEpi Oap Haykacrapia
YKATBIPJIBIH KaH TaMBIPJIBIK TeMOIMHAMHUKACKIH Oaraay (Mackey, 6-8 coyip 2022 x.);

- Kazakcran akymiep-runekonortapbeinbiy | konrpeci «Ot06ace! geHcaynbirbl — KazakcTaHHBIH
Oonamiarbl», «OAETTeri TYCIK Ke31HAe OJHAOMETPUSUIBIK PELENTOPibIK JUarHOCTUKAHBIH
MOJIEKYJIAPIBIK Tocuiaepi» Oasanamachl (Anmatsl, 31 Haypsiz 2023 x.);

- «Fpubim  xoHe kactap» KoramaplKk JeHcaynblK —cakTay JKOFapbl MEKTeOIH1H
KOH(pEepeHIUAChl, «PenmpoayKTUBTI  MIBIFBIHAAPAAFbl  JHAOMETPHUSIBIK  PEHENTHBTUIIKTIH
MOJIEKYJISPIIBIK JMArHOCTUKACKDy OassHmamachkl (Anmartsl, 25.04.2023);

- PemponyktuBri Memuuuna OoibiHma XVII  xanbikapanblk koHrpecc. «MiHAETTI
MEIUIMHAIBIK CAKTaHIABIPY JKYHECIHOE OSKCTPAKOPHOpaIbl YPBIKTAaHABIPYABIH THIMILTITH
6akplnay» (Mockey, 2023 xputrbl 17-20 kaHTap);

- Il «FpaBIM 3K0HE XKacTap: MEIUIIMHAIBIK KOMEK cCanachl )KOHE METUIIMHAIIBIK CayaTThUIBIK

OoifpIHIIA  KOH(EepeHUMs»  JKac  FaIbIMAAPABIH  XaJbIKAPAIbIK  FBUIBIMH-TOKIPHOCIIK
KoH(epeHIHACh, «IHAOMETPUSHBIH KalblHAbIFEl APT  OarmapmamanapblHAAaFbl  KYKTUTIK
HOTH)XKECIHIH OOJKAyIIBICH peTiHae» OasHaamachl (Anmatsl, 12.04.2024);
- «Kazakcran Pecriy0nukachlHIaFbI aKyIIepIiK KbI3METTIH ©3€KTi Macenenepi: mpobdaemanapsl MeH
HISNIIMJIEP1» XalIbIKapaJblK FRIIBIMU -TOXKIpHOENiK KOHpepeHIHChI, «KYKTUTIK HOTHXKEIepIHIerl
SHIOMETPHSI KAJIBIHIBIFBIHBIH O0KaMIBIK MOHI» OasHaamacs! ( Anmartsl, 16.05.2024 x.).

Kapusiansivaap

JuccepTaius TakbIpbIObl OOMBIHINA 8 FHUTBIME KYMBIC JKapHUSUIaH IbI, OHBIH iIIIHE:

FbutbIM sxoHe KoFaphbl O11IM MUHUCTPIIITiHIH FBUIBIM 5K9HE )KOFaphl OUTIM callachlH KaMTaMachl3 €Ty
KOMHTET] YChIHFaH OachbUTbIMIA - 2 MakKaia ;

-Scopus aknmapaTThIK KyileciHae MHAEKCTENreH KapusulaHbIMIapAarsl - 4 Makaja , OHbIH iIIiHIe
Scopus 6aceuteiMbIHIA 2 Makasia CiteScore 3.6, 72% nponentuip Acta Biomedica , (2023); Scopus



OaceuibiMbIHA 1 Makana CiteScore 4.7, 62% npouentuib Diagnostics, 1 makana Scopus CiteScore
4.5, 75% nporuentuies Journal of Clinical Medicine
- llerenmik >xoHEe XaJabIKapaIbIK KOH(DEpEHIUIIAp KIUHAFBIHA apHAIIFaH 2 TE3HC |
- ABTOPIBIK KYKBIKIICH KOpPFaJlaTbIH OOBEKTLIEpre KYKBIKTApAbIH MEMJICKETTIK Ti3MiHe
MarmiMerTepai eHrizy typainbl 2024 sxputFbl 11 xentokcanmarbl Ne 52487 kyomik. OOBEKTiHIH
atayel:  «KIMHUKaNBIK-aClIaNTBIK  JIEPEKTepre  JKOHE  DHIOMETPHUSIIBIK  OMOIICHSHBIH
TPAHCKPHUIITOMIBIK TaJIJayblHA HETI3/ICITCH PENPOIyKTHBTI IIBIFBIH TapUXbl Oap HayKacTapbl
xyprizy anroput™mi (Koceimmra B). [leHcaynmbIk cakTay YHBIMAAPBIHBIH TOKIPHOSTIK KbI3METIHE
FBUIBIMH-3€PTTEY KYMBICTAPBIHBIH HOTH)KEJIEPIH EHT3YAIH 3 aKTici.

Hoatukenepai To:xxipudere eHrisy

3epTTey HOTHKENepi AKyIIepHs, THHEKOJIOTHS )KOHE IIEPUHATOIOTUS FBUIBIMU OPTaJIBIFBIHBIH
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Relevance of the study:

According to the European Society of Human Reproduction and Embryology (ESHRE),
reproductive problems are a significant global problem, affecting about one sixth of all couples of
reproductive age (Ferraretti et al. 2011) . According to the World Health Organization (WHO), the
prevalence of infertility in the world reaches 15% and shows no signs of decreasing (Gellersen and
Brosens 2014) . Among the causes of early reproductive losses, the concept of "uterine factor"
should be highlighted, which is represented by thinning of the endometrium, "immaturity” due to
impaired receptivity and hemodynamics in the vascular bed of the uterus. One of the causes of early
reproductive losses is the "uterine factor”, which includes thinning of the endometrium, its
"immaturity” due to impaired receptivity and hemodynamics in the vascular system of the uterus
(Mahajan and Sharma 2016) . Reproductive losses in the form of recurrent implantation failures
reach more than 50% in in vitro fertilization (IVF) programs. The study of factors that have a
negative impact on the effectiveness of programs is extremely relevant ( Yuan et al . 2016) .

Today, a pressing problem in chronic endometritis is the disruption of implantation
mechanisms associated with suppression of endometrial receptivity (Edwards 2006) . Significant
deviations in morphological, hemodynamic, ultrastructural, immunological and molecular genetic
parameters characterizing the normal pregravid state of the endometrium can cause a decrease in its
receptivity (Krasnopolskaya K.V., Nazarenko T.A. 2016) . The listed parameters of endometrial
homeostasis can potentially be considered as markers of endometrial receptivity, which can be used
both to predict the onset of induced pregnancy and to monitor the effectiveness of any therapy aimed
at improving the properties of the endometrium (Kasius et al. 2014) . The role of ultrasound
diagnostics in predicting the implantation capacity of the uterus has increased due to the use of high-
resolution ultrasonographic technology. Measurement of endometrial thickness, endometrial
structure, color Doppler ultrasound, and volume measurements have been proposed as noninvasive
markers of endometrial receptivity (Khan, Shaikh, and Ratnani 2016).

The problem of reproductive losses due to spontaneous miscarriage or recurrent implantation
failures in IVF programs associated with impaired endometrial receptivity is relevant. In the
receptive phase of the endometrium in a healthy woman, a large number of genes representing
various signaling pathways and meta-signatures are differentially expressed (Enciso et al. 2018)
(Messaoudi et al. 2019) . However , many researchers suggested use most often encountered genes
For further analysis (Altmae et al. 2017) (Xu et al. 2022) .

Gene ontology analysis revealed that the most common metasignatures were immune
response genes, including the proinflammatory signaling cascade ( CXC motif chemokine ligand 8
(CXCL8) and CXC motif chemokine ligand 1 (CXCL1 )), complement cascade ( complement
component 4 binding protein alpha (C4BPA)) , abnormal activation of the innate and adaptive
immune systems ( interleukin 15 (IL-15) , cardiac and neural crest derived transcript 2 (HAND2) ,
and interferon gamma (INFG)) , vascular proliferation ( vascular endothelial growth factor B
(VEGF-B)) , extracellular matrix degradation and tissue remodeling ( matrix metallopeptidase 10
(MMP10 )), purine nucleotide generation ( hypoxanthine phosphoribosyl transferase 1 (HPRT1 ))
and cell adhesion ( tenascin C (TNC)) (Azizi et al. 2018; Harrity et al. 2018; Lédée et al. 2011; Li
et al. 2012; Lv et al. 2022; Murata et al. 2020; Xu et al. 2022) . In our study, we selected 5 immune
response genes (CXCL1, INFG, C4BPA, VEGFB, HAND?2, and IL15) whose activity was increased
in the receptive phase of the endometrium in healthy women. In addition, two of them, C4BPA and



CXCL1 showed down-regulation in women with implantation failure (Kurmanova et al. 2024) . It
is expected that decreased expression of these transcriptomes will be indicative of implantation
failure in natural as well as artificial pregnancy cycles with thin endometrium. The present study
asked whether down-regulation of selected genes would be observed in case of thin endometrium
in patients with repeated implantation failure.

Thus, the study of immune response genes involved in cytokine and chemokine production,
secretion, interleukin signaling and transcription factors during cell differentiation and maturation,
as well as cell surface proteins will be fundamental to understanding the diagnostics of pathological
conditions in chronic endometritis. These results will facilitate the identification of biological
markers of endometrial dysfunction in patients with implantation failure and recurrent miscarriage,
which will allow personalizing approaches to rehabilitation therapy before the IVF stage and
improving the effectiveness of assisted reproductive technologies.

The purpose of the research: study of the pathogenetic aspects of endometrial receptivity
disorders in patients with reproductive losses based on a comprehensive assessment of the
endometrium using instrumental and transcriptomic research methods.

Research objectives:

1. To analyze the risk factors for implantation failure in IVF programs and habitual
miscarriage and to evaluate the prognostic value of endometrial thickness as one of the main
predictors of reproductive losses.

2. To study the features of the echographic picture and the indicators of uterine vascular
resistance using color Doppler ultrasound in women with miscarriage.

3. Conduct a transcriptional analysis of the activity of immune response genes in patients with
recurrent implantation failures in IVF programs and miscarriages.

4. To develop an algorithm for managing patients with a history of reproductive losses based
on clinical and instrumental data and transcriptome analysis of endometrial biopsy.

Scientific novelty of the research

The prognostic value of endometrial thickness (less than 7 mm) in the occurrence of intra- and
ectopic pregnancy and spontaneous miscarriage has been demonstrated for the first time, .

For the first time, pathogenetic aspects of endometrial receptivity disorder have been shown in
the form of decreased expression of the C4ABPA+CXCL1 gene combination in the endometrium of
patients with recurrent implantation failures and with a “thin endometrium” in comparison with
fertile patients, as well as decreased expression of the IL-15 gene in patients with recurrent
implantation failures in IVF programs compared with patients with recurrent pregnancy loss. These
data are new and have important practical significance as a theoretical basis for the development of
preventive strategies.

It has been developed for pre-gravid preparation before IVF procedures — an algorithm for
managing patients with a history of reproductive losses based on clinical and instrumental data and
transcriptome analysis of endometrial biopsy.

Practical significance of the dissertation work

The study substantiated the importance of "thin endometrium" in reproductive dysfunctions.
It was suggested that women with thin endometrium be informed about their lower chances of
conception, and in case of conception - about the increased risk of spontaneous abortion and ectopic
pregnancy.

To clarify the cause of reproductive disorders in women after conducting an ultrasound and
Doppler study of the endometrium, it is advisable to study the endometrial biopsy for the expression
of the immune response genes C4BPA, CXCL, IL15 during the implantation window from day 20-
24 of the menstrual cycle (without prescribing hormonal therapy) in order to identify a decrease in
endometrial receptivity.

An algorithm has been developed for predicting the success of implantation based on a study
of risk factors for recurrent reproductive losses , instrumental research data and the expression of
immune response genes during the days of the “implantation window”, which allows for the creation
of a personalized pre-pregnancy preparation plan and thus increases the effectiveness of IVF
programs ( (Certificate of entering information into the state register of rights to objects protected



by copyright: “Algorithm for managing patients with reproductive losses in anamnesis based on
clinical and instrumental data and transcriptome analysis of endometrial biopsy” No. 52487 dated
December 11, 2024).

The main provisions submitted for protection

1. Among the many factors affecting the clinical outcome,
endometrial thickness is one of the important and independent factors for intrauterine pregnancy,
ectopic pregnancy and spontaneous abortion. The endometrial thickness value below 7 mm not only
reduces the probability of pregnancy, but also increases the probability of spontaneous abortion and
ectopic pregnancy.

2. A pattern has been identified that complements the modern concept of the role of immune
response genes in the formation of receptive endometrium. Possible causes of implantation failures
in ART programs in patients with a "thin endometrium” may be reduced expression of immune
response genes C4BPA, CXCL1 and IL-15, reflecting a decrease in endometrial receptivity and, as
a consequence, the formation of disorders of endometrial implantation capacity.

3. An effective algorithm for predicting the risk of implantation failure in patients with
infertility due to “thin endometrium” has been developed using clinical, anamnestic and
immunogenetic predictors, with the definition of the risk group , which should be kept in mind when
conducting pre-pregnancy preparation.

Results:

1. The chances of a successful IVF procedure depend on the following factors: duration of
infertility up to 10 years (88%), younger age up to 34 years (54%), presence of tubal factor up to
74.2%. The results of logistic regression analysis showed that endometrial thickness below 7 mm
decreased the probability of pregnancy and increased the probability of spontaneous abortion and
ectopic pregnancy. Patients with endometrial thickness below 5 mm and from 5 to 7 mm had a lower
probability of pregnancy compared to patients with endometrial thickness of 7 mm or more.

2. In patients with recurrent miscarriages, against the background of endometrial thinning (M-
echo 5.4 £ 0.6 mm versus 8.6 + 2.7 mm in the comparison group), echo-heterogeneous changes
(59.2%), and a discrepancy between the structure of the endometrium and the day of the menstrual
cycle (40.8%) were noted. A study of blood flow in the uterine vessels using color Doppler
ultrasonography showed a decrease in visualizations arcuate and radial arteries, basal arteries - by
1.5 times (60£9.1% versus 90.0+6.9%, p <0.05) and spiral arteries by 4.5 times (20+7.4% versus
90.04£6.9%, p <0.01); high values of vascular resistance were noted in spiral arteries - pulsatility
index PI (1.43 +£0.04 versus 2.0+0.09, p <0.05).

3. Transcriptional analysis of the endometrium showed that in patients with recurrent
implantation failures and “thin” endometrium, the expression of CXCL1 (p=0.005) and C4BPA
(p=0.03) endometrial genes is significantly reduced; the use of a combination of two markers
(C4BPA + CXCL1) allows for good discrimination between patients with recurrent implantation
failures and fertile women (AUC=0.806). In patients with recurrent pregnancy loss, significant
inverse moderate correlations were found between CXCL1 and prothrombin time (rho=—-0.456, p
=0.04959) and a direct moderate correlation between CXCL1 and activated partial thromboplastin
time (rho=0.587, p =0.0083). In patients with recurrent implantation failure and thin endometrium,
IL-15 gene expression was significantly reduced compared to patients with recurrent pregnancy loss
(log2-fold change = 0.92, p = 0.023 for IL-15).

4. According to our study results, belonging to the group with endometrial thickness <5 mm
was associated with a lower probability of pregnancy (OR=0.595, 95% CI [0.524-0.676]) compared
to group 3 with endometrial thickness > 7 mm. Belonging to the group with endometrial thickness
> 5 and <7 mm was associated with a lower probability of pregnancy (OR=0.670, 95% CI [0.591-
0.761]) compared to group 3 with endometrial thickness >7 mm. Based on the results of
implementing this methodological approach, 2 markers were included in the final version of the
prognostic algorithm: “decreased expression of CXCL1 (p=0.005) and C4BPA (p=0.03)
endometrial genes ”, “level of IL-15 expression ”. The total number of clinical observations included
in the analysis was 53 cases. Based on a set of statistically significant markers of risk factors for
reproductive losses and the expression of selected genes in endometrial biopsy during the



"implantation window", an algorithm was developed that allows predicting the probability of
successful implantation in in vitro fertilization cycles with embryo transfer.

Approbation of the work

The main provisions of the work were reported and discussed at:

- V International scientific and educational forum "Ana men bala", report "Risk factors for
unsuccessful implantation™ (Almaty, May 19, 2022);

- International Congress " Global Health ”, dedicated to the 25th anniversary of its foundation
Kazakhstan Medical University "KSPH" and the signing of the Agreement between the WHO
Regional Office for Europe and the Ministry of Health of the Republic of Kazakhstan, poster
presentation "Risk factors for reproductive losses” ( Almaty, May 19, 2022);

— XXVIII All-Russian Congress with international participation " Outpatient polyclinic care
at the epicenter of women's health from menarche to menopause”. Evaluation of uterine vessel
hemodynamics in patients with recurrent miscarriage associated with "thin endometrium™ syndrome
(Moscow, April 6-8, 2022);

- | Congress of Obstetricians and Gynecologists of Kazakhstan "Otbasy Densaulygy -
Kazakstannyn Bolashagy", report "Molecular approaches to the diagnosis of endometrial receptivity
in habitual miscarriage™ (Almaty, March 31, 2023);

- Conference of the Higher School of Public Health “Science and Youth”, report “Molecular
diagnostics of endometrial receptivity in reproductive losses” (Almaty, 04/25/2023);

- XVII International Congress on Reproductive Medicine. Monitoring the effectiveness of in
vitro fertilization in the compulsory medical insurance system (Moscow, January 17-20, 2023);

- Il International scientific and practical conference of young scientists “Science and youth:
conference on the quality of medical care and medical literacy”, report “Endometrial thickness as a
predictor of pregnancy outcome in ART programs” (Almaty, 12.04.2024);

- International scientific and practical conference "Current issues of obstetric services in the
Republic of Kazakhstan: problems and solutions”, report "Prognostic value of endometrial thickness
in pregnancy outcomes” ( Almaty, 05/16/2024).

Publications

On the topic of the dissertation, 8 scientific papers have been published, including:
— 2 articles in a publication recommended by the Committee for Quality Assurance in Science and
Higher Education of the Ministry of Science and Higher Education ;
— 4 articles in publications indexed in the Scopus information system , including 2 articles in the
Scopus publication CiteScore 3.6, 72% percentile Acta Biomedica , (2023); 1 article in Scopus
CiteScore 4.7, 62% percentile Diagnostics , 1 article in Scopus CiteScore 4.5, 75th percentile in
Journal of Clinical Medicine
— 2 abstracts for the collection of foreign and international conferences;
- Certificate of entering information into the state register of rights to objects protected by copyright
No. 52487 dated December 11, 2024. Name of the object: Algorithm for managing patients with a
history of reproductive losses based on clinical and instrumental data and transcriptome analysis of
endometrial biopsy (Appendix B). 3 acts of implementing the results of research work in the
practical activities of healthcare organizations.

Implementation of results into practice

The results of the study have been implemented in the practical activities of the Scientific
Center for Obstetrics, Gynecology and Perinatology, implementation act No. 6-21 of 10/19/2023,
No. 1-15 of 01/10/2025, City Center for Human Reproduction No. 3-20 of 09/18/2023, No. 3-21 of
09/18/2023.

Personal contribution of the dissertation candidate consists of developing the theoretical
and methodological basis of the research, organizing and conducting the research, participating in
all stages of the research, processing statistical data, writing all sections of the dissertation,
analyzing and discussing the results obtained, formulating the main provisions submitted for defense
, as well as preparing conclusions and practical recommendations.



Volume and structure of the dissertation
The dissertation work is completed in accordance with the established rules and consists of an
introduction, literature review, research materials and methods, results of own research, conclusion,
and a list of references from 133 sources. The dissertation is presented on  pages of computer text,
formatted in accordance with the required standards, contains 21 tables and 10 images.



