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PE®EPAT

Oruer: 72 ctp., 3 puc., 9 Tadi., 51 HCTOYHUKOB, 2 MPHUIIOKCHHUSL.

KIIFOUEBBIE CJIOBA: BHUPYC TIAIIMJIJIOMBI YEJIOBEKA, ITIPEJIPAKOBBIE
3ABOJIEBAHUS IIEMKM MATKHU, I[EPBUKO-BATMHAJIbHBIII MUKPOBMOM, PAK
LIEMKU MATKU, UMMYHOJIOT MYECKHIA ITPODUIIb, OHKOBOM

OOBeKTHl MCCIEAOBaHUSI — JKEHIIUHBI PENpPOIyKTUBHOTO Bo3pacta (18-45 ner) coriacHo
MPOTOKOJTY uccienaoBanusi. OTOOp MalUeHTOB U 3a00p OMOJIOTHYECKUX MATEPUATIOB MPOU3BOIUIICS
Ha 0ase Kopnoparusnoro donma «University Medical Center» (qanee — K& UMC) HarmonansHoro
HAay4yHOTO IE€HTpa MAaTepUHCTBAa JeTcTBa, I. AcrtaHa. OOpasupbl i1 MCCIEI0BaHUS LIEPBUKO-
BarMHAJBHOTO MHKPOOMOMa W MMMYHOJIOTHYECKOTO MPO(WMIIS, BBICICHHBIE U3 OHOJIOTHYECKOTO
MaTepuaia MalMeHTOB, HAMPaBISUIMCh Ha WCCIEIOBaHHEe B 4YacTHOro yupexnaenus «National
Laboratory Astana» Ha3zapbaee VYuuBepcurera, r. Actana. OOpa3ibl Ha IUTOJIOTHYECKOE
HCCIIeIOBAaHUE, HA MOJIMMEPA3HyI0 IenHyo peaknuio (mamee — [1I1IP) mis BeisBiaeHUs HHOEKIUH,
nepenarouxcs noioBbiM nytem (manee - WIIIII) u renoTunupoBaHue BHpyca MNanUIOMBI
yenoBeka (mamee — BIIY) wampaBmsumics B Otaen jabopatopHoit Meaunuabel, KO UMC
Pecniyonukanckuii Jlmarnoctuyeckuii Llentp, r. AcraHa.

enpto panHOTrO HCcuenoBaHusa spisietca HM3ydenwe B3auMocBsizm mexay BIIY wu
MPEAPAKOBBIMH COCTOSTHUSIMA C pa3pabOTKON MHTETPUPOBAHHOTO TMoaxoAa K 3h(PEeKTUBHOU
JMArHOCTUKE W JICYEHHIO, a TaKKe IPUMEHEHHE METareHOMHBIX MJaHHBIX IS pa3paboTKu
WHIUBUAYAIU3UPOBAHHBIX CTPATETUI JI€UEHUS 1 MOHUTOPHHT.

MeTo1b1 UCCIIETOBAHMUS: KJIMHUKO-T1a00paToOpHBIE, MUKPOOHOJIOTUYECKUE u
MMMYHOJIOTHYECKHE METOJIbI HCCIICJJOBaHUSI B COOTBETCTBHM C PECIYONUKAaHCKUMH U
MEXAYHApOAHBIMU PEKOMEHIAUSIMU JICUCHUS.

B xoJie nanHOTO IIpOEKTa ¢ rPYMIoi uccieaoBaTeneil Hauata paboTa Haj CO3JaHUEM LIEHTpPa
MpOQUIAKTUKH TPEAPAKOBBIX 3a00JI€BaHUN HICHKH MATKU C LEIbI0 MOBBIIICHHUS KBaTU(pUKALIUU
Bpaueii, 00y4eHHUs: pe3UICHTOB U CTYACHTOB, TEJICKOHCYIbTAI[MI MalMeHTOB U Bpaueil Pecnybnuku
Kazaxcran.

OO6nacTh NpUMEHEHUsI — aKyIIePCTBO U THUHEKOJOTHS, MOJIEKYISIPHO-TEHETUYECKHE U
MYJIbTHOMHBIE UCCIIEOBAHMSI B 00JIACTH METUIIUHBI U HAYKH;

D¢ dexTUBHOCTD U 3HAYMMOCTH PAOOTHI

OxoHomuueckuii dpdekr: CHuxeHne 3a00J€BaEMOCTH pPaKOM IIEWKH MaTKH M BCEX
COMYTCTBYIOIIIMX 3aTpaT Ha €ro JeueHue, 3a CYeT pPaHHeW TUArHOCTHKU U COOTBETCTBYIOUIETO

BCACHUA NIPCAPAKOBBIX HOpa)KCHI/Iﬁ HICHKU MaTKH



Coumanbublii 3 dext: [ToBblieHne ypoBHS 30POBBS KEHIIUH U CHIDKEHHE 3200J1€BaeMOCTH
PaKOM LIECHKH MaTKH, U YIY4IICHUE JOCTYIa K KaYeCTBEHHOW MEAUIIMHCKON ITOMOIIH JUIsl KEHIIWH

u3 rpymnnsl pucka B Kazaxcrane.



PE®EPAT

Ecente: 72 Ger, 3 cyper, 9 kecte, 51 nepekkes, 2 KoChIMIIIA.

TYUIH CO3JIEP: AJAM HAIIMJJIOMABHPYCHI, XXATHIP MOMHBIHBIH KATEPJII
ICITI, JXATBIP MOWMHBI-KBIHAIITBIK MHKPOBUOMBI, JKATBHIP MOWHbI OBbIPHI,
NMMYHOJIOT' USJIBIK ITPO®UJIb, OHKOENOM

3epTTey OOBEKTUIEPi: 3epTTey XaTTamachlHa COMKEC PernpoIyKTHBTI kactarbl (18-45 xac)
oitennep. IlammenTrepai ipikrey jkoHE OHMONIOTHSUIBIK Marepuangapasl any «University medical
center» xoprnopatuBTik KopblHbIH (kenecine — UMC KK) ¥arTelk feulbiMM aHa MeH Oana
OpTaNbIFbIHAA KYprizuial [lamuenTTepain OMONOTHSIBIK MaTepUalbIHAH OKIIAayJIaHFaH EPBUKO-
KBIHANTHIK MHUKPOOMOMBIH JKOHE HMMMYHOJIOTHSUIBIK TPOQHIIIH 3epTTeyre apHaifaH YJTuiep
Hazap0aeB Yuuepcutetinin «National Laboratory Astana» »xeke MekeMeciHe, 3epTTeyre xioepii.
HuTonorusanslK 3epTreyre, >KbIHBICTBIK >KOiIMeH OeputeTiH uHpekuusra (kxenecize - XOKBU)
nosuMepaszzpl Tipkemeni peakuus (kenecine — IITP) xone amam manumiomaBupycsl (kenecie —
ATIB) renotumine yariiep Actana kanaceiHgarsl UMC KK PecnyOnmukanblk AMarHOCTHKAIBIK
OPTAJIBIFBIHAAFBI 3€PTXAHAIBIK METUIIMHA O0JIIMIHE JK10epIIi.

byn 3eprreynin Makcarhl THIMII JUArHOCTHKA MEH €MJCYyre HWHTETpalvsiiaHFaH TOCUIIl
nambiTa OTeIphIn, AIIB MeH katepii icikke IeHiHT1 KaFaaiiap apachklHIarbl OAMIaHBICTHI 3€PTTEY,
COHJA-aK KEKEJNEHIIPUITeH eMJIey CTPaTeTUsUIaphIH d3IpJiey YIINIH METareHOMIBIK JCPeKTepi
KOJITaHY JKOHE OakpLiay.

3epTTey opicTepi: peclyONUKaIblK >KOHE XallbIKapalblK €MJCY YChIHbICTApblHA ColKec
KIIMHUKAJIBIK, J1JA00PATOPIIBIK, MUKPOOHOIOTHSIIBIK KOHE UMMYHOJIOTHSUIIBIK 3€pTTEY SAiCTepi.

Ochl x00a OapbICBIHIA 3EPTTEYIIUIEp TOOBIMEH IopirepsiepiliH OUTIKTUIITIH apTThIpY,
PE3HICHTTEp MEH CTYACHTTEP/li OKbITY, KazakcTan PecryOnukacel maiueHTTEpl MEH I9pirepiepiniy
TEJEKOHCYJIbTalMsIapbl MaKCaThIH/IA KATblp MOWHBI OOBIpbIHA JIEHIHT1 aypyiapAblH ajAblH aily
OpTaJBIFBIH KYypy OOMBIHIIIA )KYMBIC OACTaNIBI.

Konmany canacel-akymepiik »XOHE THHEKOJIOTHS, MEIWIIMHA KOHE FHUIBIM CalachbIHAAFbI
MOJIEKYJATBIK-T€HETUKAJIBIK JKOHE MYJIbTHOM/IBIK 3€PTTEYIIED;

JKYMBICTBIH THIMILTITT MEH MaHbI3IbLIBIFbI

DKOHOMUKAJIBIK 9Cep: KaTbIP MOMHBI OOBIPHIHBIH KMUTITIH kKOHE OHBI eMJieyre OaiaHbICThI
OapibIK IIBIFBIHAAPABI €pT€ OUArHOCTUKANAy »OHE KaThblp MOWHBIHBIH KaTepii iCiKke AeHiHri
3aKbIMJIaHYbIH THICT1 OacKapy apKbLIbl a3aiiTy

OlleyMeTTIK ocepi: oennepliH IeHcaylblK OEHTrediH apTTelpy koHe JKaTblp MOMHBI
OOBIpBIMEH CHIPKATTAHYIIBIIBIKTBI TOMEHETY koHe KazakcTanaarbl Toyekesl TOOBIHIAFbI dienep

YILIIH camaibl MeIUIIUHAIBIK KOMEKKe KOJDKETIMIUTIKTI )KaKcapTy.



COJIEP’)KAHUE

BBEJIEHUE ...ttt et ettt e e ettt e e e e a bt e e e e nb b et e e e anbbe e e e e annbeeae e 9
OCHOBHAS YACTD OTUETA O HHUP ......ooiiiiiiiiii ettt 14
LY (5 e 1 15 (T 22
2 PE3YITBTATEI MCCIICIOBAHIM ... vveeeistteeeessteeeaesautteeasaastseaasaastaeeeesastssaeesansbsaeesanbaeeeesantbeeeesannbneeenas 37
BAKITHOUEHUE ........ouiiiiiiiii ettt ettt e e bbb e e e st bt e e e s nnb b e e e s nntbeeas 44
CIINUCOK UCITOJIbB30OBAHHBIX UCTOUHUMEKOB........ccciiiiiiieiiiiiie e 46
[MPUJIOXKEHUE A Ka@HIAPHBIH TIITAH ........vvvveeeeeeeeeeaiiiiseeeeaaseessasnssssseeaeeesssaannnsssnseseeesesssannssnnns 51
[MPUJIOXXEHUE b Criucok OmyOIMKOBAHHBIX PAOOT .....vvvvreeiirreeeasirreeeesssnneeeessnneeeesnnnneeeesnnnneeas S7



OIIPEAEJIEHUSA, OBO3HAYEHUSA U COKPAILIEHUSA
B nacrosimem otuere 0 HUP npuMeHsIoT crieayromue CoKpameHust 1 0003HaYeHNUs |
ACG npomudeparnus (pa3pacTaHue) KISTOK MITHHAPUISCKOTO
SNUTENNS ¢ IPU3HAKAMU aTUIINU (HETIPAaBUIBbHOE CTPOCHHUE,
HECOOTBETCTBHE HOPME).
ASC-H ATUIHNYHBIE KJIIETKU IJIOCKOTO AMUTENNS, KOTOPbIE HE

nckirroyarotr HSIL

ASCUS ATHIAYHBIE CKBAMO3HBIC KJICTKH HESICHOTO 3HAUCHHSI
CIN LEPBUKAJIBHBIA NHTPA3IUTEINAIIbHASL HEOIUIa3Usl
HSIL IJIOCKOKJIETOYHOE MHTPASIUTEINAIBHOE IIOPAXKEHUE BBICOKOU

crenenu (no TpaguimonHoi nuronoruu CIN I/ CIN III) unu
«CpeaHe-TsKeNas JUCIUIa3Us

IL WHTEPJIEHKUH
TUTOCKOKJIETOYHOE MHTPAMTUTETNATFHOE TIOPAKEHUE HIU3KOM
crerenu (o tpaaunronnoi nutojoruu CIN I (Cervical

LSIL Intraepithelial Neoplasia) niam «jierkas qucruiasuspy

M-CSF MakpodaraabHbIN KOJIOHUECTUMYIUPYIONTUH (hakTOp

HWHTPASIUTEINAIIBHBIC U3BMCHCHHUS U 3JIOKAQYCCTBCHHBIC

NILM MPOIIECCHl  OTCYTCTBYIOT

NK €CTECTBECHHBIC KJICTKH-YOHUIIBI

TGF-B1 Tpanchopmupyronuii hakTop pocra 6era
Th2 T-xenmnepsr 2

TNF-a dakTop HEKPO3a OMYXOJIH O

BITY BUPYC MaMUJIOMbI YEJIOBEKa

JIHK Ne30KCUPUOOHYKIIEMHOBAs KUCIIOTA

HIIIIII uH(pEKINU, IepeaBacMble MOJIOBBIM ITyTEM
NDH uHTephepoH

MPHK MarpuuHas PHK

OAM OITyX0JIb-aCCOLIMMPOBAHHBIE MaKpOdaru
1P [IOJIMMEpa3Has LeTHas peaKius

pPHK pubocoMHast pUOOHYKIIEHHOBASI KUCTIOTA
ASC-H ATUIINYHBIE KJIETKHU MJIOCKOTO 3MUTENHs, KOTOPhIE HE

uckiroyaroT HSIL



BBEJIEHUE

[IpeapakoBbie MOpakeHUs MIEUKH MATKU y KEHIIMH PEMPOJTYKTUBHOTO BO3PACTa SBIISIOTCS
aKTyallbHOU MPOoOIeMOl cCOBpeMeHHON MeUIIUHBL. COTJIACHO CTAaTUCTUYECKUM JaHHBIM 32 2023 ro1
B KazaxcraHe pak LIEWKH MAaTKuM 3aHUMAET BTOPOE MECTO MO PACHPOCTPAHEHHOCTH MOCIE paKa
MOJIOYHOM K€JIe3bl, eXeroqHo auarHoctupyercs 10 2030 HOBBIX Ci1y4aeB paka LK MaTKU Cpeau
xeHmmH Kaszaxcrana; Mpu 3TOM 3TO OHKOJIOTHUECKOE 3a00JICBaHUE SIBJISICTCS TEPBOM MPUYMHON
cMepTHOCTH cpenu >keHuuH Kazaxcrana, exxeromno peructpupyercs ao 600 cmeprteit oT 3TOr0
3aboneBanus [1]. CornacHO COBpeMEHHBIM JaHHBIM MHOTOYHMCIICHHBIX MCCIIEIOBAHHM, pPaK IICHKH
MaTK{ MMeeT OMMOJajbHOE paclpe/esieHue Mo BO3pacTy: OOJBIIMHCTBO CIY4aeB MPUXOJUTCS Ha
YKEHIUH PENpOyKTUBHOTO Bo3pacta oT 30 10 40 seT, B KOTOPOM >KEHIIIMHBI YaCTO CO3AaI0T CEMbU
1 obecrieunBaroT (PMHAHCOBYIO KU3HECTIOCOOHOCTh CBOMX ceMel U coolmiecTB. Pak mieiiku maTku
BBI3BIBAETCS IEPCUCTUPYIOIIEH HH(EKINEeN BUpyCcOM ManuuioMsl yenoBeka (naiee - BITY) [1,2]. B
HaCTOsII[ee BpeMSI M3BECTHO M HAy4yHO JokazaHo, uyto BIITY 16 u 18 Tuna sBasiorcs Hambosee
BUPYJICHTHBIMA TE€HOTHUIIAMU BBICOKOTO pHCKa, BbI3bIBatOUMU OKoJo 80% Bcex ciydyaeB
WHBA3WBHOTO paka IeWKH MaTKu B Mupe [3].

NmeroTcst oueHb orpaHUYCHHBIC TaHHBIE O 3a00JIEBaeMOCTH M pacnpocTtpaneHHocTy BITY B
3aBUCUMOCTHU OT reHOTUNoB B LlenTpanbHoil A3uu u Boctounoit EBpornie. CorinacHo nmepekpecTHOMY
uccaenoBanuto 3a mepuon 2018-2022 rr. Obula BBISIBJICHA TEHICHIUA K  YBEIWYEHHUIO
pactipoctpanennoctd  BITY  cpemu skeHmma  Actansl  (Kazaxcran) B TeueHuWe MATH
rocienoBarenbHbIxX Jet [2,4,5]. B pedynprare npumepHo 43% jkeHIIUH, HamnpaBiieHHbIX Ha BITY
TecTUpOBaHue, okazanuch BITU-nonoxurenbHpIMU, PU 3TOM HanboJiee pacpOCTPaHEHHBIM TUIIOM
obu1 BITY 16 (20%), 3a kotopeiM ciefoBanu tunsl BITY 31, 52, 51 [2,5,6]. 1o ganHbiM qpyrux
uccinenoBanuii, pacnpoctpaneHHocts BIIU-undexnuu B Kazaxcrane kosebnercs ot 43,8% 10
55,8%, nipu aTOM Hanbosee pactpocrpanensl Tuibl BITY 16 (10,7-27,7%), 18 (9,2-9,6%), 51 (5%) u
33 (3,6-5%) [7-10].

B mnocnennue necsATwiieTHs 3HAUUTENBHOE BHUMAHUE B MEIUIIMHCKOM M HAy4HOM
coolIecTBe yaensercs pojid MHUKpOOMOMa dYeloBeKa B MOJIACPNKAHUHM 3J0POBbS U PA3BUTHU
pasnuuHbIX 3a001eBaHui. OTHUM U3 BaXKHBIX HAMPaBICHUM UCCIIEAOBAHUN CTAIO U3YUYE€HUE BIUSHUS
MUKpOOHMOMa BJIarajuiila Ha 3JJ0POBbE KEHIIMH, 0COOEHHO B KOHTEKCTE ero cBsi3u ¢ nHpekuuei BITY
U DPa3BUTHEM TPEAPAKOBBIX U PAKOBBIX MopakeHuil meiiku ™atku [10]. Pesymbrarst
MHOTOYHCIICHHBIX UCCIIEI0BAHUHN, IEMOHCTPUPYIOLIUX BaKHOE BIUSHUE MUKPOOHOTHI HAa TPOIIECCHI
Pa3BUTHUS U TPOTPECCUPOBAHUS OIMYXOJIeH, MPUBEIU K TOMY, 4To B 2022 rogy mukpoOuoTa Oblia
MpU3HAHA OJTHUM U3 KIIFOUEBBIX OTIUYMUTENbHBIX NpU3HaKkoB paka [11]. [Ipeanonaraercs, 4ro nocnie
TOT0, KaK OyIyT BBISCHEHBI MEXaHU3MbI B3aUMOJICUCTBUS MEKY OMYXOJbI0, UIMMYHHON CHCTEMOH,

MI/IKpO6I/IOMOM u Hp06I/IOTI/IKaMI/I, BO3MOJXHBIM CTAHCT YIIPABJICHUC MI/II(p06I/IOMOM. OTO MOXET
9



IIPOU30MTH, IO KpalHEW Mepe, B JIBYX HANPABICHUSAX: YCUJICHUE IPOTHUBOOITYXOJIEBBIX CBOMCTB
KOMIIOHEHTOB MHUKpOOHMOMa M BO3/ICHICTBHS TPOOUOTHKAMHU.

B Hacrosuiee BpemMss UMEIOTCS NMPOOENbl B U3yYEHUU aCCOLMALMU MEXIY BarMHAJIbHBIM U
LIEPBUKAIBHBIM MUKpPOOMOMAaMHU M pa3BuUTHEM paka mieku matku [12].  CornacHo JaHHBIM,
HCCIIEIOBAaHUS MOJIY4YEHHbIE HA OCHOBE OaKTEPUATIBbHBIX KYJIbTYp, YKa3bIBalOT HA TO, YTO HEKOTOPHIE
MIOTEHLIUAJIbHbIE IPOOHKOTEHHBIE IAaTOTE€HBbI, KOTOPbIE MOIYT OBbITh WIEHAMHU KOMMEHCAIbHOMN
MUKPOOHOTHI, CIIOCOOCTBYIOT MHUIIMMPOBAHUIO M PA3BUTHIO omryxouu [12].

[Ipenpinynive KIMHUYECKUE U MOJIEKYJIIPHBIE UCCIIEJOBAHUS BBISIBUIM UMMYHOJIOTMYECKHE
HapyYIIEHUs NIPHU MIIOCKOKJIETOUHBIX HHTPASUTENNANBHBIX TOPAKEHUAX [IEMKU MaTKH U y OOJIBHBIX
pakom tmeiiku matku. BITY mmeeT HECKOJIBKO MeEXaHM3MOB 00X0/la MMMYHHOM CHCTEMBI: OH
MOJIABIISICT IKCIPECCHUI0 MHTep(pEepOHA U TOBBINIACT YPOBEHb MHTepieiikuHa (manee - I1L)-10 wu
Tpanchopmupyromiero gakropa pocra (manee - TGF)-B1, co3maBas MECTHYIO IMMYHOCYIIPECCHBHYIO
cpeny, KOTOpbIi BMECTE€ C H3MEHEHHbIMU IOBEPXHOCTHBIMU AHTUT€HAMM OITyXOJIM 00paszyeT
MMMYHOCYTIPECCUBHYIO CE€Th, HHTMOMPYIOILTYIO TPOTHUBOOYXOJIEBbIM KIMMYHHBIN OTBET [13].

Hacrosimas mnporpamMma HaiejgeHa Ha KOMIUIEKCHOE H3y4€HHE pOJIM MHUKpoOuoma U
uMMyHUTETa B pa3Butun BITY-acconmupoBaHHBIX MPEIPAKOBBIX MOPAKEHUN HICUKH MAaTKH,
pa3paboTKy HOBBIX METOJOB JAMATHOCTUKH U JICUEHHUS, a TAKXKE CO3JaHHE CHEIHATN3HUPOBAHHOTO
LEHTpa JJIs MOBBIIIEHUS JOCTYITHOCTH MEAUIIMHCKON MTOMOIIU U TPO(MUIAKTHKY paKa IMISHKH MaTKH.

[lenb mporpaMmal.

N3yuenne B3aumocBszu Mexay BIIY um mpempakoBBIMH COCTOSHUSMH C Pa3pabOTKON
MHTETPUPOBAHHOTO MOJX0Aa K 3(PPEeKTUBHON AMArHOCTUKE U JICUCHHUIO, a TaKXKe MpHUMEHEHUE
METareHOMHBIX JaHHBIX [UIS pa3pa0OTKH WHAMBUIYaIU3UPOBAHHBIX CTpPATETUH JICUEHUS W
MOHHUTOPHHT.

3ajauu mporpaMMsl.

Jns noctmxenus uenu IIporpaMmbl Mbl CTaBUM CIEIYIOLIME 3a/1a4U:

- IIpoBecTn moa00p M PEKPYTUHT MALIMEHTOB Ui YYacTHs B UCCIEIOBAHUH, OCYLIECTBUTH
MEPBUYHOE KIMHUKO-Tab0opaTopHOe 00CIe0BaHue.

B pamkax 570l 3amaum OyAeT MNPOBENEH PEKPYTUHT TMalMEHTOK C MPeapakoBbIMU
MOPAKEHUAMU IIEHKNA MAaTKU U 3J0POBBIX KEHIIHH.

[TanenTs! Oyay pasieneHsl Ha 2 IpyIbl, OCHOBHYIO IPYIITY Mpearnoaraercs BKiIoYuTb 300
KEHIUH penpoJyKTUBHOTO Bo3pacta (18 - 45 1er) ¢ UMUTOJOTMYECKH MOATBEPKICHHBIMU
MPEeIPaKOBBIMU TOPAKEHUSMU IIEHKA MaTKH (LIEPBUKAJIBHOW HHTPA’NUTEIHAIBbHON Heorma3uei

pasmuunbix creneneit - CIN 1, CIN I, CIN 111).
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B xagectBe KOHTpoNbHOW rpymmbl Oymer o6cnemoBano 100 3M0pOBBIX  KEHIIUH
pPEnpoaAyKTUBHOTO BO3pacTa 0e3 MPEeApPaKOBBIX MOPAKEHUU COTJIACHO KPUTEPUSIM BKIIOYCHUS U
UCKIIIOYEHHUS.

BceMm yuacTHuKaM OyeT MpoBeIeHo: cOop aHaMHe3a ¥ Kano0; OOIIHi U THHEKOJIOTHUSCKUAN
OCMOTp; KOJIBIIOCKOIIHUS; KMJIKOCTHOE LMTOJIOTHYECKOE HMCCIICIOBAHUE MAa3KOB W3 IIEWKH MAaTKH,
[TLIP na BITY BeIicokoro KaHueporenHoro pucka; [11[P na WUIIIIII; 3a00p BaruHaIbHBIX MA3KOB IS
MUKPOOMOMHOTO W HMMMYHOJIOTUYECKOTO CTaTyca; THCTOJIOTHYECKOE HCCIICIOBaHUE OHOMTATOB
HIEHKU MaTKU (110 TIOKa3aHUsIM).

- U3yunth 0COOEHHOCTH MHUKpOOHMOMA IIEHKHM MaTKW/Bjarajiuiia B 3aBHCUMOCTH OT THIa
BIIY cpemm keHIIMH penpoayKTUBHOro Bo3pacra B Kazaxcrane, cTpajaromux IpeapaKOBBIMHU
3a00JIEBaHUSMHU HMIEUKU MATKH.

Peanuzarust maHHO#M 3ama4Ml TO3BOJIMT HM3YYWTh TaKCOHOMHYECKHH COCTAaB MHKpOOHOMA
MIEHKW MAaTKW/BIIarajiMilla, BBIIBUTH CBSI3M MEXKIYy COCTAaBOM MHUKpOOMOMa ©  KJIMHHKO-
Ja0OpaTOPHBIMU MMOKA3aTEISIMH, TTO3BOJIUT UACHTUPHUIIMPOBATh OTCHIIMATbHBIC OMOMapKePhl WITH
cnenuuueckre MUKPOOPTraHU3MBI/TEHBI, aCCOIMUPOBAHHBIE C MPEAPAKOBBIMU TOpaXeHUsMU. B
paMkax 3toi 3amaun Oyzaet Boiaenena JIHK u3 Bcex oOpa3ioB, moarotoBiaeHsl o0nbanoTeku, JIokyc
V3-V4 16S pPHK 6yaer npocekBenupoBano Ha tuatdopme Illumina NovaSeq6000. [TonydeHHbie
JaHHBIE CEKBEHCA OymyT oOpabaTeiBaThCs yepe3 KoHBerep LotuS.

HccnenoBaTh 0COOEHHOCTH JOKAJTBHOTO UMMYHOJOTHYECKOTO MPOGUIsl B 3aBUCUMOCTH OT
tuna 3. BIIY cpenu >keHIIMH penmpoiyKTHBHOrO Bo3pacta B Ka3zaxcTane c mnpeapakoBbIMU
3a00JIeBaHUSMHU HIEHKH MATKH.

BIIY urpaer Kir04eBYIO poJib B Pa3BUTHU MPEAPAKOBBIX MOPAKEHUN U paKa IMICHKU MAaTKU.
Paszubie Tunel BIIY (OHKOT€HHbIE M HEOHKOTEHHBIE) MOTYT MO-Pa3HOMY BIIMATH Ha JIOKAJbHBIN
MMMYHHBI OTBeT. M3yueHue JIOKaJbHOTO HMMMYHHOTO MNpo(duias B LEPBUKAIHHOW CIH3U H
BJIarajiMile MO3BOJIUT MOHATh MEXaHU3MBbI, C TIOMOILbIO KOTOPBIX UMMYHHAsi CUCTEMa pearupyeT Ha
BITY-undeknuo ©  pa3BUTHE MNPEIPAKOBBIX HW3MEHEHWH. BreisBiaenune crnenuduueckux
MMMYHOJIOTHYECKUX MAapKEpPOB, ACCOLMMPOBAHHBIX ¢ ornpeesreHHbMU Tunamu BITY, MoxeT numets
JMArHOCTHYECKOE M MPOTHOCTUYECKOE 3HAYEHHE, YTO OyAeT CrnocoOCTBOBATh pa3pabOTKE HOBBIX
TEepaneBTUYECKUX MOAX00B, HAMPABICHHBIX HA KOPPEKIIMIO UMMYHHOTO OTBETA.

Takum 00pazom, uccienoBaHke JIOKaIbHOTO UIMMYHOJIOTUYECKOTO MPOMUIIS B 3aBUCUMOCTH
ot tuna BIIY sBnsercs HEOOXOIMMBIM MIAaroM MJisi BBISIBICHHS MOTEHIIMANBHBIX OHOMapKepoB,
MOHUMAHHS MEXaHH3MOB pa3BUTHS TATOJOTMM U pa3pabOTKH HOBBIX JUArHOCTHYECKUX U
TepaneBTUYECKUX MOIX0/I0B.

- Pa3paboTka cyOCTaHIMH Ha OCHOBE OMOJIOTHYECKH AaKTUBHBIX BEIIECTB C IIENBI0 KOPPEKIIUU

HEPBUKAJIBHOTO W BJIAr AJIMIITHOT'O MI/IKp06I/IOMa Ipu NMpEaApPaKOBbIX MATOJIOTUAX.
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AnHanu3 MUKpoOHOMa BJIAarajidila M JOKAIbHOTO UMMYHHTETa, MOTYT BBISBUTH HAPYILIECHUS,
ACCOLMMPOBAHHBIE C PA3BUTHEM IIPEAPAKOBBIX IOPAXKEHUM IIEHKM MAaTKu. Koppekuus LepBUKO-
BarMHAJBHOTO MHUKPOOMOMA MpENCTaBIIseT cOO0M MOTEHIMAIBHBIA TEPANEBTHUECKUI MOAXO T IS
MPEJOTBPAIICHUST TPOTPECCHPOBAHMUS OSTHX cocTosiHUU. Pa3zpaboTka cyOCTaHIMM Ha OCHOBE
OMOJIOTUYECKN aKTHBHBIX BEIIECTB MOKET BOCCTAHOBUTH HOPMAIIbHBINA COCTAaB U (PYHKIMH [IEPBHUKO-
BAarMHAJIBHOTO MUKpPOOMOMAa, co3/aBasi Cpely, HeOIaronpusTHYIO JUIsl IEPCUCTEHIIMM OHKOT€HHBIX
tunoB BIIY u pa3Butus npeapakoBbix n3MeHeHui. [Ipumenenne takoil cyOCTaHIIMU MOXET CTaTh
ANbTEPHATUBOM MJIU JOTIOJHEHUEM K CYIIECTBYIOIIIUM METO/IaM JICUEHUSI, TAKUM KaK JECTPYKTUBHBIC
METO/pl yIAJICHUS W3MEHEHHBIX TKaHEH, KOTOpbIE 3a4acTyl) TPaBMAaTU4YHBI U MOTYT IOBJIEYb
ocnoxxHeHus. Koppekius MukpoOnoma ¢ MOMOUIbI0 OMOJIOTUYECKH aKTUBHBIX BELIECTB SBIISETCS
MEHEe WHBa3MBHBIM U TMOTEHLUHUAIbHO Oojee O€30MacHbIM MOAXOJOM IO CpPaBHEHUIO C
TPaJMLIMOHHBIMU METOJIaMU JIEUEHHUs. YcreliHas pazpaboTKa Takoi CyOCTaHIIMM MOXET OTKPBIThH
HOBBIE BO3MOKHOCTH Ui NPOMUIAKTUKU M JIE€UEHUS TMPEAPAKOBBIX MOPAKEHUN IIEWKH MAaTKH,
cBs3anHbIX ¢ BITY-undexuei n qucono3om Biiaraiuiia.

- Co3marh HEHTp MPOQPMIAKTHKHA TPEIPAKOBBIX 3a00J€BaHMN IMMEHKHM MAaTKA C IEJbI0
MOBBIIIEHUST KBalIU(UKauu Bpadeld, OOydeHUs pPE3UAEHTOB U CTYJIEHTOB, TEJIEKOHCYIbTAaLU
namnueHToB u Bpaueit PK.

Co3naHue crnenuaau3upoBaHHOTO LIEHTPA MO3BOJIUT 00ECHEUUTh MOCTOSIHHOE IMOBBIIICHUE
KBAJM(pMKALIMK Bpaueil pa3IuyHbIX ClIeHUaIbHOCTEH (THHEKOJIOTOB, OHKOJIOTOB, LIUTOJIOTOB U JIp.) B
001acTH JMAarHOCTHKH, MPO(QUIAKTUKM W JIEUYCHHsS NPEApPaKOBBIX 3a00JIEBaHUM IIEHKH MATKH.
PerynspHble TPEHUHIH, CEMMHApPhl U MacTep-KJIACChl C MIPUBIICYEHUEM BEIYIIHUX SKCIEPTOB OyayT
CIocOOCTBOBATh PACIPOCTPAHEHUIO AKTYyaIbHbBIX 3HAaHUI M COBPEMEHHBIX 1101X00B. LleHTp cranet
yueOHOM 6a301 A1 NPaKTUYECKOH MOArOTOBKU PE3UJCHTOB U CTYJICHTOB MEJUIIMHCKUX BY30B, UTO
IIOBBICUT KayecTBO MX 0Opa3oBaHUs B 3TOM 001acTu. MoJjoJbple CIEHUAIUCTBI CMOTYT IMOJIy4aTh
OIIBIT O] PYKOBOJCTBOM BBHICOKOKBATM(DPULIMPOBAHHBIX HACTABHUKOB.

TenexoHcynbTaMu A TALKMEHTOB W Bpayel: MO3BOJUT OOECNEUYUTh JOCTYMHOCTb
KBAJM(HUIMPOBAHHON MMOMOIIM JUI MAalMEHTOK U3 OTIAJIEHHBIX pernoHoB Kaszaxcrana, a Bpauu
IIEPBUYHOIO 3B€HA CMOT'YT I10JIy4aTh KOHCYJIbTAlMU BEAYIIUX CIELUAIMUCTOB LIEHTPA IO CIOKHBIM
KIIMHUYECKUM CIIy4asiM.

Taxyke LEHTp CTaHeT IUIOIAAKOM i KIMHUYECKUX WCIBITAHWM M BHEIPEHUS HOBBIX
IpenapaToB U TEPANeBTUUECKUX MOAX0JI0B, pa3pabOTaHHbIX B X0JI€ pealln3allii POrpaMMmBbl.

Takum oOpa3oM, co3faHuE CIENUATU3UPOBAHHOTO LEHTpPa MPO(UIAKTUKA HPEIPaKOBBIX
3a00JIeBaHUN IIEHMKHM MAaTKH SBJIsETCS HEOOXOAWMBIM Jjisi OOEeCreyeHHs BBICOKOTO YPOBHS

MEIUIIMHCKOM noMoI1Iu, IMOCTOAHHOI'O o6yquI/151 CIICUAJIMCTOB, BHCAPCHUA HWHHOBAIIHMOHHBIX
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METOJOB M IIOBBIIEHUS JIOCTYIIHOCTH JUAarHOCTUKU W JICYEHMs Ui IIALMEHTOK II0 BCEMY
Kazaxcrany.

Ha moMeHT mnojaum 3asBKM MpPOEKTa YPOBEHb TexHoJornuueckod rotoBHoctu (YTI)
COOTBETCTBYET YPOBHIO 1: B pamMKax TEKyIIUX pabOT ONpeaeraeHbl KIMHUYECKHE U JJabopaToOpHbIe
rapamMeTpsl MPEAPAaKOBBIX MATOJIOTMM, UMEIOTC cBelaeHus posn BIIY B pa3BuTumM mpeapaxoBBIX
3a00JICBaHHIH.

Ha srane 3aBepenus npoekta YTI OyseT COOTBETCTBOBATH YPOBHIO 3: OyIyT ONpEIeICHBI
KOJIMYECTBEHHBIE METAarecHOMHbIE W HMMYHOJIOTMYECKHE MapKepsl, [0Ka3aHa HUX pOJib, a
paspaboTaHHasi CyOCTaHIMsI TOCITY)KMT OCHOBOM IpemapaTa uisi NpO(UIAKTUKU NPEApaKoBbIX
I1aTOJIOT U .

[IpakTHueckass 3HAYUMOCTh PE3YJbTATOB MCCIEIOBAHMM 3aKIOYAETCsT B TOM  YTO,
pa3zpaboTaHHble METOJAbl MArHOCTUKU M JIEYEHMs,, OCHOBAHHBIE HA H3y4YE€HUH MHUKpOOHOMa H
MMMYHHTETA IIEeHKHU MaTKH, OylyT IPUMEHEHbI B KIIMHUYECKOM MPAKTHKE, CIOCOOCTBYSI YIyULICHUIO
KayecTBa OKa3aHUs MEIWLMHCKON MOMOIIN EHIIMHAM PErpoIyKTUBHOTO BO3pacTa, obecrneunBas
KOMIUIEKCHOE pElIEHUE, MPeIyCMaTPUBAIOLIEe BIUSHHUE HAa BCE ACIEKThl CTPATErMYECKH Ba)KHOM
rocynapcTBeHHON 3amaun. Co3laHue CHEUaTU3MPOBAHHOTO LIEHTPAa CHOCOOCTBYET MHOBBIIIEHUIO
JOCTYIHOCTH MEIUIMHCKON MOMOIIM M TPOBEACHHUIO MNPO(PUIAKTUUECKUX MEPONpPUATHI IO
IIPEIOTBPALLIEHUIO PAKa IIEHKHA MATKH.

IIpoexT okaxxeT 3HaUUTEJIbHOE BIMSIHUE HAa HAYYHO-NUCCIIEA0BATENIbCKIE pAOOTHI U TIOBBICUTh
Hay4YHO-TEXHMUYECKHH MOTEHLMal Y4YacTBYIOUIMX OpPraHM3alUil M MX KOJUIEKTUBOB. Pa3paboTka
HOBBIX METOJOB JMAarHOCTHKU M JICYECHHs IPEAPAKOBBIX MOPAKEHUN WIEHKH MAaTKH Ha OCHOBE
U3y4YeHHUs] MUKpOOMOMa M UMMYHUTETAa 3HAUYUTEJILHO PACIIMPUT HAy4HbIE€ TOPU30HTHI U OOOTaTUT

MCTOAUYCCKHUC IIOJXO0JbI B 0071aCTH OHKOJIOTHH U Me,Z[I/II_[I/IHCKOfI OHMOTEXHOJIOTUH.
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OCHOBHASA YACTBH OTYETA O HUP

[IpenpakoBble nOopaXeHUsI MEUKU MATKU y KEHILUH PENPOIyKTHBHOIO BO3pacTa SIBJISIOTCS
aKTyalbHOH mpoOimemMoil B MenuiuHe. HecMOTpsi Ha JOCTUTHYTBI Nporpecc B NOHUMaHUU
MOJIEKYJIIPHBIX MEXaHM3MOB KaHIEporeHesa, omnocpenoBanHoro BIIY, m BHeapeHue mnporpamMm
CKPUHHMHIa U BaKLMHAIMK, 3a00JIEBAEMOCTh PAKOM IIEHKH MAaTKH OCTAETCsl Ha BHICOKOM YPOBHE B
MHUpE.

Ponb BaruHambHOTO MUKPOOHOMA B Pa3BUTHH MPEAPAKOBBIX M PAKOBBIX MOPAKEHUH IICHKN
MaTK{ HaXOJUTCS Ha CTaJIMH WHTEHCUBHOTO HccienoBaHus. VIMeloTcs eTuHUYHbBIE UCCIIEJOBAHUS O
MOTEHIIMAJIBbHOW MPOOHKOTEHHOM pPOJIM MATOT€HHBIX OaKTepui, KOJOHU3UPYIOUIMX Biarajulie,
takux kak Gardnerella vaginalis, Atopobium vaginae u aApyrux aHa’po0OOB, aCCOMMPOBAHHBIX C
OakTepuanbHBIM BaruHO30M. B TO ke BpeMms, akTOOaKTEpUM, JOMHUHUPYIOIIUME B 370POBOM
BarMHAJIBHOM MHUKpoOHOMe, 007a/Jal0T TNPOTUBOOIYXOJIEBBIMU CBOMCTBAMH, B YaCTHOCTHU
CIIOCOOHOCTBIO HEMTpanM30BaTh KAaHLEPOTE€HHbIE HUTPO3aMUHBI U MOJABISTH POCT MATOT€HHBIX
Oaxtepwuii [1]. Tem HE MeHee, TOUHbIE MEXaHU3MbI B3aUMOJICHCTBHS BarHHAILHOTO MUKpPOOHOMa C
BITY-unbekImei 1 pa3BUTHEM OMYXOJU OCTAIOTCS HEIOCTATOYHO M3YUYeHHBIMH [ 2].

IIpenpakoBeie MOpa)Ke€HUs MEHKNA MATKU Yy JKCHIIUH PEIPOLYKTHBHOIO BO3pacTa OCTAKOTCS
aKTyaJIbHOM MpOOJIeMON B MEIHUIIMHE. DTH COCTOSHUS MOTYT TPOSBISATHCS B BHUJIC TUCIIIA3HM,
KOTOPBIE MOTYT ITPOrPECCUPOBATH JI0 PaKa B OTCYTCTBUE CBOCBPEMEHHOI'O BMeIaTeabCTBa. DaKkTOphI
pHCKa AJIs pa3BUTHS IPEIPAKOBBIX MOPAKEHUH IIEHKN MAaTKU BKIIIOYAIOT B c€0s MH(EKILINIO BUPYCOM
NanWUIOMbl YEJIOBEKa, COLMAIBbHO-AEeMOIrpaMuecKue XapakTepUCTUKH, (AKTOPHI JIOKAJIBHOTO U
oOmero wuMMyHuTera. Bo BceM Mwupe pak IIEHKM MaTKu ABISETCSd UYETBEPTHIM 10
pacipoCTPaHEHHOCTH BUIOM paka cpead XeHIUMH. 1Io maHHbIM MeXayHapoJHOro areHTCTBa 3a
2022 roja €KerogHo B MUPE PETUCTPUPYETCS 0KOoJo 660 ThICAY cilydaeB paka mieiiku Matku u 350
TBICSY cMepTei oT AToro 3adoseBanus [3]. B Kazaxcrane 3a 2023 ron pak meidkn MaTKu 3aHUMA
BTOPOE MECTO IO PACHPOCTPAHEHHOCTH, €XeroaHo auarHoctupyercs 2030 HOBBIX CilydyaeB paka
HIeWKM MaTKHU cpelu *eHIMH KazaxcraHa; mpu 3TOM 3TO OHKOJIOTMYECKoe 3a00JieBaHUE SBISETCS
IIEpBOM NPUYMHOM CMEpPTHOCTU cpelnu keHiuH Kazaxcrana, exxerogHo perucrpupyercs no 600
cMmepTeii oT 3Toro 3abosneBanus [ 1,4]. boybmuHCTBO ciiyyaeB 3a00J1€BaHUM IPUXOAUTCS HA )KEHIIUH
penponykrusHoro Bo3pacra oT 30 mo 40 yer, B KOTOpPOM >EHIIMHBI 4YacTO CO3JAl0T CEMbU U
obecreunBaroT (PUHAHCOBYIO )KU3HECTIOCOOHOCTH CBOMX CeMei i coo0recTs [5].

Pak mieliku MaTKu BBI3BIBA€TCS MNEPCUCTUPYIOIIEH HWHQEKIMel BHPYCOM MNaNMIOMBI
yenoBeka [6]. BITY mpezcraBnsier co0oil BUPYC € ABYXLEMOYEYHOH J1€30KCHPHOOHYKICUTHOBON
kucnotsl (nanee — JIHK), nmpunamiexammii cemeiictBy Papovaviridae. Ha cerogusmuuii 1eHb
u3BectHO Oonee 200 tunoB BITY, u3 xotopsix 6osiee 40 THUIIOB KOJIOHU3UPYIOT MOJIOBBIE yTH. Bee

THIIBI I/IH(beKI_[I/Iﬁ BIIY moxHO pa3aciiuTh Ha ABC T'PYIIIILI B 3aBUCUMOCTU OT UX KAHOCPOTCHHBIX
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CBOJCTB; 3TO IPYIIIBI BBICOKOT'O M HU3KOIO pHcka. K Tumam BBICOKOT0 prcka OTHOCATCS TUlbl 16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 68 u 59. B nactosiiiee Bpemsi Hay4Ho jJ0ka3aHo, uro BITY 16 u 18
SIBJITFOTCSI HAanOoJ1ee BUPYJICHTHBIMH T€HOTHITAMH BBICOKOTO PHCKA, BBI3BIBAIOIIMMU 0KOJIO 80% BCcex
CJIy4aeB MHBA3MBHOI'O paKa IIEWKU MaTKUA B MUpE.

JlanHbBIE O pacHpoCTpaHEHHOCTH, 3aboseBaeMOCTH U pachpocTpaHeHHoctn BIIYU B
3aBUCUMOCTH OT reHotumna B LleHTpanbhoit A3um u Bocrounoit EBpomne orpanuuensi. CorjacHo
Odwunmaneroii cratuctrke nentpa BITY, B Kazaxcrane nannsie o snuaeMuooruu BITU-uHekmmm
OTCYTCTBYIOT, OIYOJIMKOBAHO JIMILb HECKOJbKO CTaTeld B MEXKIYHApPOIHBIX PELEH3UPYEMbIX
xypHasax. CoriacHo nepekpecTHoMy HccienaoBanuio 3a nepuon 20182022 rr. Oblia BbISBICHA
TeHJCHUMS K YBEIMYECHHUIO pacrpocTpaHeHHocTH BIIY cpenn JKEHIIMH B TEYEHUE INATH
mocjenoBareNbHbIX JieT. B pesynbrare npumepHo 43% okeHIIMH, HampaBieHHbIXx Ha BITY
TecTHpOBaHue, okasanuch BITH-nonoxurenbHbMu [7].

Heobxonumel nanpheimue uzydenus BITU-accounupoBaHHBIX MOpaKeHUN IIEHKH MaTKH,
pa3paboTKH NMEPEeIOBBIX BHICOKOUYBCTBUTENIBHBIX METOJIOB paHHEH AMArHOCTUKH M METUIIMHCKOTO
MeHepKkMeHTa BITY-M0I0KUTENbHBIX NAMEHTOB ¢ MPEAPAKOBBIMU MOPAKECHHUSAMHU IIEHKH MaTKH.
Pacmupenue 3Hanuit o cratryce BIIY u coOBITHSIX mNpoTrpeccHpoBaHUs paka CIIOCOOCTBYET
yIIy4IIEHUIO OyAyIIero BeleHUs MalueHTOB ¢ MOPAKEHUSAMHU IIEHKU MAaTKHU; 3TO, B CBOIO OYEpE/b,
MO>KET [IOMOYb CMSTYUTh IPOrPECCUPOBAHUE PaKa HICHKN MaTKU CPEIU KEHILNH, HH(UITUPOBAHHBIX
BITY.

YuuteiBas nepcuctupyromuii xapakrep BITY wmHdexnuid, puck pa3BUTHSI NPEAPAKOBBIX
MOPAKEHUM  IIEWKM MaTKW  3HAUMTENIEH, KOTOpPbIE BapbUPYIOTCA OT  LEPBUKAIBHOU
uHTpasnurennanbHoil Heortasuu (mganee - CIN) 1-3 mo paka [8]. HoBas Momens kaHieporenesa
KU MaTKW OBLJIO CO3[]aHO, OCHOBBIBASICh HAa YCTAHOBJIEHHWE MPUYMHHO-CIEACTBEHHON CBS3H
Mexay BITY u pakom mieliku MaTKi, COBMECTHO € SIUIAEMUOJIOTHEN U ecTeCTBEHHOro TeueHus BITY-
nHpeknuu: 3apaxkenne BITY, nepcucrennus BITY, mporpeccupoBanue 10 mpeapaka U MHBa3us, YTO
[IOMOTAET MPOBOJAUTH COOTBETCTBYIOIINE BO3PACTY MEPOIIPUSTHS MO MPEAOTBPALICHUIO paKa HIEHKH
maTku [9].

Kanneporenes meWkn MaTtku — 3TO CJIOKHBIA MEXaHU3M HEKOHTPOJUPYEMOTO JEJICHUs
KJIETOK, KOTOpBIM MOET BKJIIOYaTh HHTerpauuto reHa BIIY Bmecte ¢ ApyrMmMu KIETOYHBIMU
M3MEHEHHSIMHU U SNureHeTnueckumu paxropamu. [1pu BosunknoBennu nndexuuu JJHK BITY moxer
MOJBEPraThCsl MyTallUsIM B KJIIETOUHBIX M JIPYTMX YCIOBHUSAX OKPYXKAIOIIEH Cpebl, YTO MPUBOAMUT K
unTerpauun BupycHoit JIHK u pabote ¢ mexanusmom cunresa JJHK xo3smua. B pesynbrate Bupyc
MOXXET OO0XOJUTh MEXaHU3Mbl KIETOYHOW M MMMYHHOW 3alllWTHI, OJHOBPEMEHHO CHOCOOCTBYS

npordepannu KIeTOK 1 HHTHOUpYs KJIIETOUHbIe MeXaHU3MbI aronTo3a [ 10].
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Onkorennbii motenmuan BIIY tunm 16 3aBUCHT OT pEryJSIIMM BHPYCHBIX (HaKTOPOB
TpaHckpunuuu. B Hauane BupycHoit nadekunu renom BITY 16 mMoxeT ObITH MpeACTaBiIeH B BHJIE
HEUHTETPUPOBAHHOU HeOobIon Moekynsl JIHK, Takke Ha3piBaeMOM SMMCOMOM, M MPUBOAUT K
NOOpOKAYEeCTBEHHBIM W TIPEAPAKOBBIM MOpakeHUsM mieiiku Matku. Opnako BITY16 wmoxer
HMHTErpUPOBaTh CBOM I'€HOM B T'€HOM XO35IMHA, YTO, B CBOIO OYEPE/b, MOXKET IPUBECTU K PA3BUTHUIO
paka MeHKH MaTKK U [IEPBUKAILHOW HHTpasnuTeanansHoi Heorutasuu 111 crenenn [11,12].

WNndexnus BITY akTuBHpyeT MMMYHHBIH OTBET, BKIJIIOYAs BOCIAIHMTEIBHBIC ITPOLIECCHI.
JlintenbHOE BOCHAJEHHE MOXET CHOCOOCTBOBATH JajbHEHIIEMY pa3BUTHIO IPEAPAKOBBIX
n3MeHeHuid. Kak crieactBue 3THX MpoleccoB, KIETKU ImeWku mMaTku npu BITY undexnuu moryt
IpeTepneBaTh IMOCIEA0BATEIbHbIE W3MEHEHUS, HauMHasg OT MAMCIUIa3UM JIETKOW CTeneHu M0
WHBa3uBHOTO paka [13].

B nocnennue necsaTwiieTss 3HAUMTENbHOE BHUMAHUE B MEIUIMHCKOM M HAyYHOM
coo0IllecTBe yIensercs pojidi MHUKpoOMOMa dYeloBeKka B MOJIAEpNKAHUHM 3J0POBbS U Pa3BUTHU
pa3nuyuHbIX 3a001eBaHuii. OTHUM 13 BaXKHBIX HAIIPaBJICHUN HCCIIEI0BAaHUHN CTAJIO M3YUYEHHUE BIUSHUS
MHKpOOHOMa BIIarajviia Ha 3I0pPOBbhE )KCHIIUH, 0COOCHHO B KOHTEKCTE ero CBsi3M ¢ nHpekuen BITY
U Pa3sBUTUEM IPEIPAKOBBIX U PAKOBBIX NOPAKCHUN IEHKUA MaTKU. Pe3ynpTaTsl MHOTOYHMCIEHHBIX
UCCIIEIOBAHU, JEMOHCTPUPYIOIIUX BaXXHOE BIMSHWE MUKPOOMOTHI Ha IPOLECCHl Pa3BUTHS U
MIPOTPECCUPOBAHUST OMYXOJICH, MPUBEIU K TOMy, 4To B 2022 roay MukpoOHWoTa ObLia MpU3HAHA
OJIHUM M3 KJIIOUEBBIX OTIIMUUTEIbHBIX IPU3HAKOB paka [14]. [Ipeanonaraercs, 4ro nocie Toro, Kak
OyAyT BBISICHEHbl MEXAaHU3Mbl B3aUMOJEHCTBHA MEXIYy OIyXO0JIbl0, MMMYHHOM CHCTEMOH,
MHUKPOOMOMOM M HPOOMOTHKAMM, BO3MOXKHBIM CTAaHET YIIPaBJIEHHE MUKPOOMOMOM. DTO MOXET
IIPOU30MTH, IO KpalHEH Mepe, B JBYX HAIPABIICHUAX: YCHUJICHHE NPOTHBOOIYXOJIEBBIX CBOMCTB
KOMIIOHEHTOB MUKPOOHOMa U BO3JICHCTBUS NPOOUOTHKAMH.

B nacrosiee BpeMsi HMEIOTCsI IpoOeIIbl B U3YYEHUM ACCOLMALMM MEXKY BaruHaJbHBIM U
LEPBUKAJILHBIM MHUKPOOMOMaMHM M pPa3BUTHEM paka IIeiiku MaTku. HekoTopele moTeHIMalbHbIE
IIPOOHKOT'€HHBIE [1aTOTEHbl, KOTOpbIE MOTYT OBITh YJEHaMH KOMMEHCAJIbHOH MHUKPOOHMOTHI,
CIIOCOOCTBYIOT HHUIMUPOBAHUIO ¥ Pa3BUTHIO omyxouu [15].

Cy1iiecTByeT HECKOJIBKO MEXaHU3MOB, C IOMOIIBIO KOTOPBIX Lactobacillus Moryt o6ecnieuntsb
3aIIUTY, BBIXOAIIYIO 32 paMKH ITPOCTOr0 MHIMOMPOBaHUs aHadpoOHOTO pocTa, cBa3aHHOro ¢ CST
IV. CST IV cBs3an c Oojiee BBICOKMM YpPOBHEM MpPOAYKIMM aMHUHOB 1o cpaBHeHHio ¢ CST,
noMuHupyonmmu y Lactobacillus, u 3tu Ouonoruueckue aMuHBI HE TOJIBKO OTBETCTBEHHBI 3a
XapaKTepHBbIH HEMPUATHBIA 3amax BbIJENEHUM, HO NMPHUBOJAT K BBIPAOOTKE HUTPO3aMUHOB. DTH
HUTPO3aMHHBI, BblpabaThiBaeMble NPU KypeHUHU Tabaka, SBISIOTCS M3BECTHBIMHU KaHIEPOTE€HAMH,
HekoTopble BUAbl Lactobacillus HelfTpanusyror 3TH kaHueporensl in vivo. Lactobacillus spp. nHe

TOJIBKO MPEAOTBPAIIAOT KOJIOHHU3alWK0 BUIOB 6aKTepHﬁ C BBICOKUM COJICPIKAHUCM aAMHWHOB, HO
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MOTYT YHUYTOXXaTh TOTCHIMAIBHO KAHLEPOTCHHBIE MPOM3BOJHBIE aMHHA, OOecrednBas
JOTIOJTHUTEIIbHBIH YPOBCHb aHTUKAHIIEPOTeHHOH 3auThI [ 16].

HccnenoBanue B3aUMOCBSI3U MEXKJy M3MEHEHHUSIMM B KOJMYECTBEHHOM U KayeCTBEHHOM
COCTaBe MUKpOOMOMa PENpOAYKTUBHBIX OPraHOB U Pa3BUTHUEM paka IPEACTaBISIET cO00M BayKHYIO
00J1aCTh UCCIIETOBAHMIA, XOTSI TOUHBIE MEXaHMU3MBI 3TOW CBSI3M €Ille HE JI0 KOHIIa MOHATHI. boiee Toro,
OIIEHKA NOTEHIMaa UCI0Ib30BaHUsI MUKPOOHMOMa B KauecTBE OMOMapKepa JUlsl pAHHEN TMarHOCTUKU
IpesipaKa penpoIyKTUBHBIX OPraHOB, a TAaKK€ BO3MOKHOCTb MCIOJIb30BaHUS MUKPOOPTraHU3MOB B
KauecTBE TEpaleBTUUYECKOIO0 HHCTPYMEHTA Ul YKPEIJIEHUS HMMYHHOM CHCTEMBbI, YCHUJICHHS
AaHTHOITYXOJIEBOITO OTBETa M YAYYIIEHHWs MPOrHO3a y MAIUEHTOB C paKkoM, MpPEJICTaBIISIIOT
3HAYUTEIHHBIH MOTSHIIMAT U BBI3BIBAIOT OOJIBIION HHTEPEC B METUIIMHCKOM coobmecTse [17].

[Ipenpinynive KIMHUYECKUE U MOJIEKYJIIPHBIE UCCIIEJOBAHUS BBISIBUIM HUMMYHOJIOTMYECKHE
HapyIIEHUs NIPHU MIOCKOKJIETOUHBIX HHTPA3UTEIUATbHBIX TOPAKEHUAX IEHKH MaTKH U 'y OOJIbHBIX
pakoMm tmeiikn matku. BIIY mmeeT HECKOJNBKO MeEXaHM3MOB 00X0/a MMMYHHOW CHCTEMBI: OH
MOJABIIAET DKCIpPEcCHI0 UHTepdepoHa U TMOBbIMAEeT YypoBeHb uHTepieiikuna (IL)-10 u
tpanchopmupyromero dakropa pocta (TGF)-f1, co3naBas MECTHYIO HMMYHOCYIIPECCUBHYIO CPENy,
KOTOpBbIi BMECTE€ C M3MEHEHHBIMU IIOBEPXHOCTHBIMU aHTUT€HAMU OIyXOJU 00pasyeT
HMMYHOCYIIPECCUBHYIO CETh, HHIHOMPYIOIIYIO POTHBOOIYX0JICBBI MMMYHHBIH oTBeET [ 18].

[Tepcuctennius BITY siBasieTcst kKitoueBbIM (PaKTOPOM pa3BUTHS paka IMIECHKHA MaTKH. beaku
BIIY E2, E6 u E7 uHayuupyroT TpaHCKPUMIIIMIO UMMYHOCYITPECCUBHBIX LIMTOKMHOB KaK CPEACTBO
ykionenus BITY ot uMMyHHO# crcTembl Xo3suHa [19].

BonpmnHCcTBO ciiydaeB MH(EKIUMU BHUPYCOM MANUIIOMBbI UEIOBEKA XapaKTepU3YyIOTCS
BPEMEHHBIM U MTEPUOJIUUECKUM XapaKTepoM, ocooeHHo y sxeHuH 10 30 et [20] [Iponecc knupenca
BIIU oObscHsieTcst crneun(puyecKkuMu HUMMYHOJIOTUYECKUMU PEAKIHUSIMH, KOTOpbIE 3aBUCST OT
KOMIIETEHTHOCTH TYMOPAJIbHBIX U KJIETOYHO-ONOCPEJOBAHHBIX UMMYHHBIX MeAHATOpOB. DakTOpHI,
BIIUSIOIIME HA JITUTEIBHOCTD HAJM4YKUs BUPyca B OpraHu3Me, BKIIIOYAIOT FTeHETHUECKHUE 0COOCHHOCTH
X0351MHA (TaKhe Kak BO3pacT, UMMYHOCYIIpECCHUs, IIPUEM MepOpaIbHBIX KOHTPAIENTUBOB, KYpEHUE)
U BUpYCHBIE (DaKTOPHI (HarpuMep, TeHOTUI, BApPHAHThI, BUPYCHAs HAarpy3ka U MHTETpalus BUpyca)
[21].

3azneprKKa MEXJly MOMEHTOM 3apa)K€HUsl U pa3BUTHEM paka mnpeanosiaraet, uro BITY moxer
n3zberatb OOHapyXeHHUs HMMYHHOU cuctemoil. Mudpexumonnsii nukn BITY xapakrepusyercs
OTCYTCTBHEM BUPEMHH, HU3KOH 3KCIpeccuell BHPYCHBIX OENKOB, OTCYTCTBUEM BOCHAJCHHUS M
CHUTHAJIA OTIACHOCTH ISl UMMYHHO# cuctemsl [22]. UMMyHHBIN oTBeT Ha BITY 00bIYHO c1a0bIii, Tak
KaK BHUPYC 3aIIUIIEH OT HUPKYIUPYIONIMX UMMYHHBIX KJIETOK Ha PAaHHUX CTaAMUSIX HHQEKIUU.
DKcImpeccHs BAPYCHBIX OEITKOB OTpaHUYeHa, U Ipyrue (pakTopsl, Takue Kak HEMUTUYECKUH XapaKkTep

MHOEKIMY, OrpaHMYMBAIOT akTUBanuio uMMyHHoro otBeta. JIHK BIIY  pmoctarouno
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aMITU(UIIMPOBAHA TOJIBKO B HIDKHHX CIIOSIX KOXH, YTO 3aTPyAHSET ee OOHAapy)KEHHE MMMYHHOU
cucteMoi xo3suHa [23].

NudunupoBanre opraHu3mMa OJHUM H3 BBICOKOPHCKOBBIX IITAMMOB BHpYCa MAIHIIIOMBI
YeII0BEeKa MHUIIMHPYET IETIOYKY COOBITHIA, B X0JI¢ KOTOPOH M3MEHSIOTCS MEXaHWU3MbI penapanuy |
KOPPEKIIMH DPEIUTUKAIMK KJIETOK, KOHTpoJmpyembie Oenkamu p5S3 u pRb. Takum oGpasom, B
COOTBETCTBUU ¢ pucyHKOoM 1, Bupyc BIIU BimsieT Ha KICTOYHBIN UKI, CTUMYIUPYST U3MCHEHUS B
KJIETKaX, KOTOpble MOTYT TPUBECTH K WX TpaHchopmanmu u OeccMepThio, OCOOEHHO B

AMUTETUATBHBIX TKAHAX, YTO B KOHEUHOM MTOT€ CIIOCOOCTBYET pa3BuTHio paka (Pucynok 1) [24].

HPV

_ rCN Normal  infection CIN1 CIN2 CIN3 Cancer
% T 1T 1o 1T 1T 10
5 Patients' life time . Incident 23y —— > 10-12yr
Fi infection i
e | Regression < ggo 75% Immune system > Progression
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Early gene expression High: E1, E2, E4, E5/Low: E6, E7 None: E1, E2/Low: E4, E5/High: E6, E7
Late gene expression High: L1, L2 None: L1, L2
g Immune response
- Profile Th1 Moderate expression (IFN-y, IL-2, IL-12)  Low expression (IFN-y, IL-2, IL-12)
8 Profile Th2 Low expression (IL-4, IL-6, IL-10, TGF-B1) High expression (IL-4, IL-6, IL-10, TGF-B1)
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1 epithelium J episomal HPV integration
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Pucynoxk 1 - Cucremarnueckoe NnpeacTaBiIeHUE KaHIIEpOreHe3a BUpyca IaluUIOMbI YelIoBeKa
LICHKU MaTKU: POJIb IMMYHHOTO OoTBeTa [ 13].

BposxaeHHbplli MIMMYHHBIH OTBET, KOTOpBIM BKJIIOUaeT B ceds Makpodaru, ecTeCTBEHHbIE
kiIeTku-youitns! (nanee - NK) u ecrectBeHHble T-KIeTKU-yOMMIIbI, UTPAeT KIIOYEBYIO POJIb Kak
nepBas JIMHUS OOOPOHBI MPOTHB HWHGEKIMM BUPYCOM MNamWUIOMbl dYenoBeka. OnHOU w3
xapakTepucTuk uHOpekuuun BIIY sBasercs s¢p¢exkTUBHOE YKIOHEHHE OT paclo3HaBaHUs
BPOXIEHHBIM UIMMYHUTETOM. B mponecce nndexunn BITH nponcxoast u3MEeHEHUs B €CTECTBEHHOM
ummyHutere. Hampumep, orBer Ha uHTepdpepon (nmanee - MDH), koTophlil sBISETCS BaKHBIM
MEXaHU3MOM NPOTUBOBUPYCHOW 3amuThl, nmoaasisercs 6enkamu E6 n E7 BIIY Bbicokoro pucka,
KOTOpBIE OJOKHMPYIOT CUTHAJIbHBIE MYTH pelenTopa MHTepPepoHa M MEUIaroT aKTUBALMH T'EHOB,

OTBETCTBEHHBIX 3a MPOU3BOJCTBO MHTephepoHa. Makpodaru akTUBUPYIOTCS IIPU B3aUMOJICHCTBUU

18



C KOMIIOHCHTaMH BUpYyca, TaAKUMH Kak ojaHorenodeuHas JJHK, u nurokuHaMu, KOTOpPBIE CIIOCOOHBI
yHHUYTOKaTh nH(pumupoanueie BITY kineTku 3a cuet Beiienenus ¢pakropa Hekpo3a omyxonu o (TNF-
o). benku E6 u E7 BITY16 Takke MOTYT 3aTpyAHATH IEpeMEIIeHHE MaKpo(aroB K MECTY HHPEKITUH
BITY nmyrem uHruOupoBanus ux tpanciokamuu (Pucynok 1) [25].

Okcnpeccust TMTOKUHOB IL-10 1 TGF-B1 npu cTpyKTypHBIX U3MEHEHUSX B AMUTEINH LLIEHKN
Matku (manee - SIL) u pake meKn MaTKu YKa3bIBa€T Ha HATMYHE JJOKATHHOW UMMYHOCYIIPECCHH.

B pake nmieiiku MaTku IPOTUBOBUPYCHBIN U IPOTUBOOIYXO0JIEBBI UMMYHHUTET AKTUBUPYETCS
uutokuHamu Tina Thl, B To Bpemst kak uutokuusl Tuna Th2 ero uHrn6upyrot. 30Ha Tpanchopmanun
LK MaTKH, YyBCTBUTEIbHASI K PAa3BUTHIO paKa, CBS3aHA C MOBBIILIEHHBIM YPOBHEM LIMTOKHHOB
tuna Il (IL-4/IL-6) wiu wummyHocynpeccuBHbIX 1HMTOKMHOB (IL-10 m TGF-B1), xotopsie
BbIPA0ATHIBAIOTCS PAa3IMYHBIMU KJIETOYHBIMU TUIIAMU, BKIIIOYasi Makpodaru, 1eHIpUTHbIE KIETKU U
kepatuHOUUTHI. [lockonpky 00a MUTOKMHA CMOCOOHBI TOAABIATH A(P(HEKTHBHOE WHIYIIUPOBAHUE
MMMYHHOTO OTBe€Ta TWUMa | aHTUTEHNPE3eHTUPYIOUIUMHU KIETKaMH, HX HaJW4he MOXKET
CIOCOOCTBOBATH MPEPACIIONIOKESHHOCTH TOM 00JIACTH K Pa3BUTHIO paka Ineiiku matku [26].

OrnpeneneHre TOYHOTO COCTaBa U MMMYHHOTO OKPY)KEHMS Bllarajivina 1o 3apaxenus BITY,
BO BpeMsl NEepCUCTUpYIOIIeH HHPEKIMH W TOocjie HIUMUHALIUM JaeT MOHMMAaHHE CJIOXKHBIX
MEXaHHU3MOB KaHIIeporeHe3a MIeMKN MaTki. B MUKpOOKpY)KEHHH LEpBUKAIBHOTO KaHajla HaJlu4He
nMmyHocynpeccuBHBIX TUTOKUHOB (TGF-B1, IL-10) cnoco6ecTByet nepcuctenuu BITU-undexmun
[27]. BonpmuHCTBO HCCACIOBAHHNA MHKPOOMOMA >KEHCKHX ITOJIOBBIX ITyTE€H MPOBOAMIOCH Ha
BaruHAJIbHOM YPOBHE, U JIMIIb HEMHOTHE HCCIEIOBAHUS BKIIOYAIM MUKPOOUOTY IIEWKH MATKH U
poduIb UTOKUHOB [28].

Onyxomb-accormupoBanHbie Makpodaru (aanee - OAM) yacto uMeroT M2-0JIIpru30BaHHBIN
¢denotur, a Hanuyre OAM KoppenupyeT ¢ MPOrpecCUPOBAHUEM OITYXOJIU U TUIOXUM ITPOTHO30M
y OOJIbHBIX pakoM miedku Matku [29]. TlopakeHus meldKy MaTKH BBHICOKOW CTETICHH, BHI3BAHHBIC
BITU+, xapakTepu30BaJCh MOBBIIMIEHHOW HHQUIbTpanuend Makpodaros, mpu kortopoir OAM
okazanuch npeobOmnanatomeit nomymsinuei [30]. OcHoBHOUM Mexanu3Mm pekpyrupoBanus OAM B
nopaxkeHusix, cBs3aHHblx ¢ BIIY, no konuma He wu3yweH. Ilpeanmonarator, uro OAM
i depeHuupyoTes 0T Makpo(haroB, MNPOUCXOISIIMX W3 MOHOIIUTOB, IOCIE BO3JCHCTBUS
Pa3NIUYHBIX PACTBOPUMBIX (DAaKTOPOB, MPOUCXOAALIMX U3 OIYXOJIEBBIX KIETOK. OTH 3JIEMEHTHI
BKIt04Ya0T XeMokuH CCL2 u MakpodaranbHblii kKonoHHecTUMYTupyromuid ¢akrop (M-CSF), a
TaKXe HECKOJIbKO MMMYHOCYNPECCUBHBIX MenuaTopoB, Bkmouas TGF-fB, IL-10, IL-6 u PGE2,
AKTUBHOCTb KOTOPBIX YBEIMYMBACTCA B OIYXOJAX, ACCOLMUPOBAHHBIX C BHUPYCOM HNAIUJIOMbI
yenoseka (BITY). Kpome Toro, noMmumo GpakTopoB, UCXOJAIIMX U3 OMYXOJEBBIX KIETOK, TUTOKUHBI
T-xennepos 2 (Th2), Takue kak IL-4, IL-10 u IL-13, cocoOcTBYIOT M1 HepeHITMPOBKE OMYX0JIEBbIX

acCOLIMMPOBAHHBIX MaKpo(haros, B TO BpeMs Kak IMTOKUHBI Thl urparot nHruoupyonryio pois [31].
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[TanmeHTh! HAa paHHUX CTAaAMSIX 3a00JieBaHUs IIEWKM MATKH XapaKTEPU3YHOTCS BBICOKUMU
ypoBHsimMu IL-10 kak B CBIBOPOTKE, Tak U Ha ypoBHE TKaHu [32,33]. Yposens sxcnpeccuu MPHK IL-
10 u ypoBensb Oenka IL-10 B ceiBOpoTKe cymiecTBeHHO Bbimie y jmi ¢ SIL mo cpaBHeHHIO €
XKeHlHaMu 6e3 nopaxenuil. Yposenb [L-10 onpenensercs nanuunem ayienun A SNP B no3unumn
592 nt rena IL-10 genoeka [34]. CnenoBatensHo, Hamuuue [L-10, BEposSTHO, UTpaET KIIFOUEBYIO
POJIb B IPOTPECCUBHOM Pa3BUTUU HAPYLUIEHHOIO UMMYHHOI'O OTBETa Ha MOPAKEHUS LIEHKU MaTKU
[13]. VuutsiBas BBIIICH3IOKEHHOE, U3MCHEHHS B MMMYHHOM OTBETE, HAOJIOJaeMble Ha Pa3HBIX
cranusax uHpexknuu BITY xoppenupyroT ¢ nmporpeccupoBaHMEM MOPaXEHHUM B 00Jiee arpecCUBHYIO
HEOIIA3HUIO.

[Ipenmonaraercsi, 4YTo BBIpAXKEHHE HEKOTOPBIX LUTOKMHOB, Takux kak IL-10 u TGF-B1,
MoOeT ObITh cTuMynpoBaHo BITY. Otu nutokunsl, IL-10 u TGF-B1, Moryt ObITh BbIpaOaThIBaTHCA
TpaHC(HOPMUPOBAHHOW KJIETKOM KaK MEXaHHW3M, CIMOCOOCTBYIOIIUMA YKIOHEHHIO OT BO3JCHCTBHS
BHpYyca Ha UMMYHHBIA OTBeT. HekoTopble reHHble IPOMOTOPHI YeNIOBEKa PEryIupyroTcs Oenkamu
BITY: onkomporennsl ES, E6 u E7 BITU-16 akTuBHpYIOT MHOKECTBO MPOMOTOPOB KaK BUPYCHBIX,
TaK U KJIETOYHBIX TeHOB [35].

Kpynmaomacmrabnoe uccinenoBanune pacmnpoctpaneHHoctd BITU B IleHTpanpHOa3naTcKOM
perunone Kongrtay et al., 2023 [36] ycranoBui, uto moutu y 50% rofeid, HampaBJICHHBIX Ha
tectupoBanue Ha BITY B mepuox 2018 mo 2022rr, ObUH MOTYYSHBI MTOJIOKUTEIBHBIE pe3yIbTaThl. B
gactHocTH, HPV16 oxazancs Hambosiee  pacnpOCTpaHEHHBIM  IITaMMOM  cpenu 14
MIPOAHAIM3UPOBAHHBIX THUIIOB BHUPYCa BBICOKOTO PHUCKA, pPaCIHPOCTPAHEHHOCTh KOTOPOro 3a
nocieqHue natb Jet cocraBmwia 20%. OTo coryacyercss C pesylbraTamMu  0ojee paHHHUX
uccnenopanuii B Kazaxcrane, rae pactpocrpanennocts BITU16 konebanacey ot 10,6% mo 27,7% B
3ananueix peruonax u 18,4% B Acrane [37,38]. B 6onee nmo3anem uccnenosanuu Babi et al. (2021),
BIIU16 6b11 0OHapyxeH B 54% ciydaeB equHUYHON UH(EKIH U B 57% cilyyaeB MHOKECTBEHHON
unpexkuun [39]. Xora BIIY-16 ocraercs Hambolee pacnpoCTpaHEHHBIM THIIOM BHpyca B
Kazaxcrane, pacnpoctpaHeHHOCTh Jpyrux reHotunoB BIIY Bapeupyercs B 3aBUCUMOCTH OT
uccnenoanus. Mccnenosanue ot Kongrtay et al., 2023 [40] seisiBunio BITY-31, BITU-52, BITY-51,
BITU-39 u BIIY-68 B kauecTBe cieayrolux HauOojiee paclpOCTPAHEHHBIX THIOB, XOTSA HUX
pacipoCTpaHEeHHOCTh Oblia 3HAUMTENbHO HIKe, yeM y BITU-16.

[IpodunakTuyeckrue Mepsl, BKIIoYas BakiMHaIuo npotius BIIY u peryiaspHblil CKpUHUHT Ha
paKk IIEeWKH MaTK{, UTPAIOT PELIAIONIYI0 POJb B CHIKEHUHU OpeMeHH 3a00JIeBaHUM, CBSI3aHHBIX C
BIIY, B cTpane. OiHaKo BaXXHO MPU3HATh, UTO pacrnpocTpaHeHHOCTh BITY, BO3M0OXHO, H3MEHUIACH
CO BpEMEHHM TPOBEJIEHHsS NPEAbLAYIIUX HCCICIOBAaHUNA, YTO MOJYEPKUBACT HEOOXOIUMOCTh
JANbHEHIINX HCCIAEAOBAaHUN JUIsl TOJYyYEHUS BCECTOPOHHErO TMPEACTaBICHUS O HBIHEIIHEM

HaIMOHAJILHOM JIaHmagTe.
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B Hactosimee Bpemsi mporpamma npouIakTHKM paka meiiku matku B Kaszaxcrane He
npenycmarpuBaer ckpuHuHr Ha BITU-ungexmuio [41-44]. Kpome TOro, HE0OXOAUMO TIIATEIHEHO
OILICHUTHh AKOHOMHYECKYIO 3(dexkTuBHOCTh TecTupoBanusi Ha BIIY Bwicokoro pucka (HR-HPV) ¢
TOYKH 3pEHUsI PUHAHCOBOI OCYIIECTBUMOCTH U JIOCTYITHOCTH, IMTOCKOJIBKY TecTupoBanue Ha BITY ne
MMOKPBIBACTCSI HU TOCYIAPCTBOM, HU CTPAXOBKOUM M OrpaHuyeHo Toyibko Tunamu BITYU-16 u BITU-18
[45]. Ha naHHBII MOMEHT CYLIECTBYET HACTOSATENIbHAS HEOOXOAMMOCTh PACIIUPUTH HAIIMOHATIBHYIO
[IporpaMMy MNpoQMIAKTUKN paka IIEMKM MATKH, BKIIOYMB B Hee 00jee KOMIUIEKCHBIE METObI
CKPUHMHIA, BBIXOJAIIME 32 PAMKH CTaHJIApTHOTO Maska [lamaHukonay, A 4ero W HarpaBJIeHO

JaHHOC€ HMCCJIICIOBaHHUC.
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1 MeToanl

Jannoe uccnenoBanue npoBoautcs Ha 6aze KO UMC “HaunoHanbHOrO HaydHOTO LIEHTpa
MaTepUHCTBA W JAeTcTBA’. JlaHHOE HCClIEeOBaHUE SIBJISIETCS KOTOPTHBIM KOHTPOJHUPYEMBIM,
CPaBHMTEIBHBIM U IPOCHEKTUBHBIM. B  1naHHOe wucciieJOBaHME BKJIIOYEHBI  YKEHIIHUHbI
pernpoayktuBHoro Bo3pacT (18-45 5er) ¢ AMarHOCTUPOBAHHBIMU TMPEAPAKOBBIMH IMOPAKCHUSIMU
meiiku maTtku (ocHOBHasi rpymma). Y Hux npousBoautcs 3abop IIIP wa BIIY Bbicokoro
kaHueporeHHoro pucka, [IIIP wa MIIIIII, >kxuakocTHas LUTOJIOTHS, Ma30K Ha HCCIEIOBAHHE
MUKpOOMOMa ¥ HMMYHOJIOTHYECKOIO CTaTyca, KOJBIOCKONMS M OWONCHS IIEWKHM MaTKU C
TUCTOJIOTMYECKUM HCCIIEN0BAaHUEM II0 NOKA3aHMAM. B 3aBHCHMMOCTH OT IOJIyYEHHBIX PE3YyJIbTATOB
OHM paszfeneHbl Ha Tpu noArpynnel: a) BIIY mnonoxuTenbHble NaUEHTHl C  ATUIUYHBIM
LUTOJIOTUYECKUM pe3yabTaToM; 06) BITY nonoxuTenpHble NalMEHTHI ¢ IUTOJIOTUY €CKUX U3MEHEHU;
B) BIIY oTpumarenbHble TAlMEHTHI C ATUIMAYHBIM ITUTOJOTHYECKHM pe3yibTaToM. B kauecTBe
KOHTpPOJIbHOH TpyIibl o0cienoBansl BIIY oTpuliaTenbHble JKEHIIMHBI 0€3 MpeapaKkoBbIX NaTOJIOTHIl
UK MaTKH.

OT60p MmanueHTOB OCYIIECTBISAETCS Cpelr MAalMEeHTOB ropojaa AcTaHa € HCIOJIb30BAHHEM
nabopaTopHO-(yHKIIMOHATIBHBIX TECTHUPOBAHUI B COOTBETCTBUM CO CTaHAAPTHOW KIMHUYECKOU
MPAKTUKOM.

OObeKxTaMu UCCIeOBAHUS SBIISFOTCS: KEHIIMHBI B Bo3pacte 18—45 ner.

Kpurepun BKIt0OYEHUS NAMEHTOB:

- XKenmunsl B Bo3pacte 18—45 ner

- JKenuunsl He OepeMEHHbIE HA MOMEHT HCCIIEOBaHMS, C PErYISIPHBIM MEHCTPYaIbHbIM
LUKIOM

- JKenuunsl, noanucasime HHOOPMUPOBAHHOE COTJIACUE HAa yUacTHE B UCCIEAOBAHUN

Kpurepun nckinrodyeHnss naueHTOoB:

- OTka3 OT yyacTusi B JJaHHOM IPOrpaMMe M MPOXOXKACHHS JUATHOCTHYECKUX IMPOLEAYD,
YKa3aHHBIX B MIPOTOKOJIE UCCIIEIOBAHUS

- Hanuuue cloXHBIX COMYTCTBYIOIIUX XpOHUYECKHX 3aboneBanuii (rematutel B u C,
caxapHblii nuaber, ayrouMMmyHHble 3aboneBanus, BUY-uHduuupoBaHHbIE W OHKOJOTMYECKUE
3a00JIeBaHMs B HACTOSIIIEE BPEMS U B aHAMHE3€) JI000H JIOKaIn3aluu

- OcTpble BOCTIATUTEbHbIE MPOLECCHI JIIOOBIX JIOKAIU3alUi HA MOMEHT UCCIIEJOBAHUS

-Ucnonp3oBaHne  NpOOMOTUKOB  W/WIM  aHTHOAKTEpUANbHOM  Tepamuu /MM
MMMYHOCYIIPECCUBHOM TE€paluy B TE€YEHHE NIPEeAIIECTBYOMMX 14 nHel

- Kypenue

- Ucnonb3oBanue BMK u ropMoHanbHbIX KOHTpaLENui
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- JIroOble MHBA3UBHBIE MPOLIEAYP U OTIEPATUBHBIE BMEIIATEILCTBA HA OpraHax, FTeHUTAINN B
TeueHue 45 qHel, MpeecTBYIOIINX UCCIIEIOBAHUIO.

HccnenoBaTensckas KOMaHaa mpyu paboTe coOMo1aeT BCe MPUHIUITBI HAYYHON STHKH, STUKU
OMOMEIMITMHCKHUX MCCIIeIOBAHMIA, a TAKXKe MOJICPKUBACT BHICOKUE CTAHIAPTHl HHTEIUICKTYaIbHOU
YECTHOCTH IMpH peanu3auuu nporpammbl. [locrne noamucanuss MHGPOPMUPOBAHHOTO COTJIACHS
MAlUEHT BKJIKOYEH B HCCIEl0BaHUE. AKYIIEp-THHEKOJIOTOM, BXOJAIIEr0 B HCCIIENOBATENIbCKYIO
TpyIIy, 3aloJHACTCS KapTa manueHta. KaXaomMy ydacTHUKY TPUCBOCH HIEHTH()HUKAIMOHHBIN
HOMEp, U BCE JlaHHble Ha OyMa)KHOM HOCHUTEINIe, COOpaHHBIE WM HCIOJIb30BaHHBIE B XOJ/€ 3TOTO
UCCIIEIOBaHUS, a TakkKe JabopaTopHble OTUEThl XpaHATCS B IIKady B 3amepToM KaOuHeTe
HCCIEA0BATEIBCKOTO IEPCOHANA, a BCE OJIEKTPOHHBIE JAHHBIE XpaHATCS Ha KOMIBIOTEpE,
3alUIIeHHbIN napoyieM. ToJbKkO OCHOBHOM Hay4yHBIM MEPCOHAT UMEET JOCTYI K JII0OOMY U3 3TUX
(haiiI0B MAIMEHTOB.

Hay4uHblli KOJIJIEKTHB cClleyeT NMPUHLHUIAM HCCIEAOBATENbCKONM 3THKH, B YaCTHOCTH, HE
nornyckaeT (paOpHUKaIMi Hay4YHbIX JAHHBIX U HAYYHOE MOLIEHHUYECTBO, KOTOPOE MOXKET IPUBECTH K
WCKQ)XEHUIO HAyYHBIX TAHHBIX, TUIaruaTy W Hay4dHbIM HapylieHusiM. J[s obecriedeHusi BBICOKOTO
KauecTBa MCCIIECJOBAHMM M IIOJIYYECHHBIX pPE3yJIbTAaTOB aHAJIN3 JAaHHBIX IPOBOAUTCS CIENBIMU
METOJAMH.

Jlannass mporpamma modydmsia onobpenue JIoKanbHOM KOMHCCHMH 1O OHOITHKE
Kopmopatusaoro ®onma «University medical center» (ITpotokon Ne 2024/02-013 ot 10.05.2024)

3a00p HEOOXOAMMBIX MAaTEepHaJIOB I MOCIEIYIOIIUX Ma3KOB UM aHaJIW30B Oyzder
IIPOU3BOIUTHCS COMVIACHO CIEAYIOUIMM MPOTOKOIaM Ha 9—13 neHb MEHCTPYanbHOTO LIUKIIA.

JUId OUMarHOCTMKM NPEIPAKOBBIX HM3MEHEHHH IIEWKM MATKH IPOBOJWICA CTaHAAPTHBIN
TMHEKOJIOTUYECKUI OCMOTP C IIPUMEHEHUEM THHEKOJIOIMYECKUX OJHOPa30BbIX 3epkail Tumna Kycko.
OTH UHCTPYMEHTBI O3BOJISUTM 00ECIIEUUTh MOJHBIN JOCTYI K IIeiKe MaTKy, ¢ GUKcanuel BUAUMBIX
M3MEHEHHMH U BO3MOXHOCTBIO 3a00pa MaTepuala JUlsl LUTOJOTHYECKOT0 U MUKPOOHOIOTHYECKOTO
HCCIIEIOBAHUS.

Onenka coCTOSIHUSA IEHKU MATKHU !

- 3gopoBas meiika maTtku: llleiika umeer rmaakuii, po30BBIA AMHUTENUN 0e3 MPHU3HAKOB
[aTOJIOrNYECKUX U3MEHEHU.

- OKTpOmMOH: BBIXOX UMIMHAPUYECKOTO DJIUTENNS U3 LEPBUKAJIBHOIO KaHala Ha
MIOBEPXHOCTB DK301IEPBUKCA

- Mucnnasus (CIN): Hapymenue kineTo4Horo crpoenus, nojapasaensercs Ha crenenu (CIN I,
CIN II u CIN III) B 3aBUCMMOCTH OT TIIyOUHBI U XapaKTepa U3MEHEHUH B AIUTEINH.

JInist IMAarHOCTUKM MPEIPAKOBBIX HM3MEHEHUN WICMKM MaTKUA IPOBOJMIICA CTaHIAPTHBIN

THHEKOJIOTMYECKUM OCMOTp C IPUMCHCHHUEM I'MHCKOJIOTUYCCKUX OOTHOPA30BbIX 3CPKAJI TUIIA KYCKO.
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OTH MHCTPYMEHTHI MTO3BOJISUIM 0OECTICUUTh TIOTHBIN TOCTYI K IIEHKe MaTKH, ¢ (PUKcalueld BUIUMBIX
M3MEHEHHI U BO3MOXHOCTBIO 3a00pa MaTepuaia Ui [MUTOJOTHYECKOTO M MUKPOOHOJIOTHUECKOTO
HCCIIEI0OBAHUSI.

OneHka coCTOSHUS IEHKU MATKHU!

- 3nopoBas mielika martku: llleiika mMmeeT riaakuii, po3oBbIH S0UTENUN 0€3 NMPU3HAKOB
MaTOJOTUYECKUX U3MEHECHHI.

- OKTponMoH: BbIX0oJ MWIMHAPUYECKOTO DSIHUTENIUs U3 I[IEPBUKAJBLHOTO KaHala Ha
MTOBEPXHOCTh IK301I€PBUKCA

- Mucrutazus (CIN): Hapymenue kireTodnoro crpoeHus, moapasaeinsercs Ha creneHn (CIN |,
CIN 11 'm CIN 11l) B 3aBUCUMOCTH OT TITyOMHBI M XapakTepa U3MEHEHUH B STIUTEIIHH.

KrnaccudukamoHHbie CUCTEMBI IPEPAKOBBIX COCTOSTHUM IMIEUKH MaTKHU:

OO6cnenoBanye U TMarHOCTUKA BKIIIOYAIH UCTIOJIB30BaHKE CIIEIYIONIUX KJIacCH (PUKAIIMOHHBIX
CHUCTEM, KaXJas M3 KOTOPBIX UMEET OIpPEACIICHHbIE KPUTEPUU U UCIIOJIB3YETCS B MEAUIIMHCKON
MPaKTUKE I CTAaHIAPTU3AIUH TaHHBIX.

Knaccudukanus «berecna (2015)» - nucnonp3yercst aist [lan-TecToB, nmpu3HaHa BCEMUPHOM
opranu3zaieit 3apaBooxpanenus (nanee — BO3) u akTyanbHa B KIMHUYECKOM MPAKTHKE.

- NILM (oTcyTcTBHE BHYTPUKIECTOYHBIX TTOPAKECHUN);

- ASCUS (atunust HeycTaHOBJIEHHON 3HAYNMOCTH);

- LSIL (Hu3Kas cTerneHsp);

- HSIL (BbIcOKast cTETICHB);

- AGC (aTumus *eJae3uCThIX KICTOK).

Knaccudukanus «BO3 (2023)» - CoBpeMeHHBIN MEXAyHAPOIHBIN CTaHIapT KiacCu(DUKAIIn
MPeIPaKOBBIX COCTOSIHUM.

- Hopwma;

- Jlerkue u3menenus (Heoruia3us);

- CIN I (nmerkas mucriiasus),

- CIN II (ymepenHas aucriazus);

- CIN III (Tsmxémast mucriiasus).

Ha nannowm sTamne Konpnockonus 0yaAeT IpOBOAUTHCS BTOPHIM STAlloM IO OKa3aHUSM MOCIe
MOJIy4eHUs Pe3yIbTaTOB U UX UHTEPIPETALIHH.

MeToIuK1 OHKOIIUTOIOTHH

JlJis UTONOTHYECKOTO HCCIEAOBAHMS IIEHMKHM MAaTKW ObUIM HWCIOJB30BAHBI CIETYIOIINE
METOIUKH:

- Ma3zok [lanmanukoJsiay Ha CTEKIIO:

HpCI/IMYH_[eCTBaZ HpOCTOTa BBITIOJIHCHU S, HU3Kasl CTOMMOCTbD.
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Henocrarku: Beicokuii mpouieHT HeMH(POPMATUBHBIX MA3KOB.

Jluarsoctuueckas 1ieHHOCTh: 50-60%.

- KuakocTHas LIUTOJIOTHS:

[IpeumymectBa: MeHble HeaaeKBAaTHBIX MAa3KOB, CTAaHAAPTU3UPOBAHHOE paCIpelesICHUE
KJIETOK, BO3MOXXHOCTb TOBTOPHOT'O TECTUPOBAHUSI.

Henocrarku: TpeOyer cnenuaabHOTO 000PYI0BaHMUSL.

Juarnoctuueckas 1ieHHOCTh: 85-90%.

XKunkoctHass nMrToNorus BbIOpaHa Kak OCHOBHOM Meroj Onarogapss €€ BBICOKOU
MH(OPMATUBHOCTH M BO3MOXKHOCTH MHOTOKPATHOI'O MCIIOJIb30BaHUS 00pasla JUlsl MOJIEKYJISPHBIX
HCCIIE0BaHUN.

Pexomengamun BO3 1o MeTomaM ucciiefoBaHus IIIEHKN MaTKU

- BO3, 2013: pekoMeHayeT KMAKOCTHYIO LHUTOJOTHIO KaK ajJbTEPHATUBY TPaTULMOHHBIM
Metoaam mMaska [lananukomnay.

- BO3, 2021: BaxxHOCTh Hcnionb30BaHus BITY-TecTupoBaHus Kak caMOCTOSTENBHOTO METOIA
CKPUHHHTA U1 PAHHETO BBISBICHUS BBICOKOTO PUCKA.

- BO3, 2023: koabnocKonus peKOMEHI0BaHa KaK JOMOJIHUTEIbLHBIA METOT MIPH TOA03PEHUU
Ha MPEeAPaKOBbIE COCTOSTHUS.

- BO3, 2024: IToareep:xaaet >KUAKOCTHYIO [IUTOJIOTUIO KaK MPEANOYTUTENIbHBIN METO, TPU
HaJu4Iuu 000pyIOBaHUS.

KunkoctHass 1muTOJIOTHS - aAlbTEpPHATHBA TPAJULMOHHOMY Ma3Ky, I0Jpa3yMeBaeT
pa3MelleHuemMaTepraia ¢ MIEMKH MaTKM BMECTE CO IIETKOM HE Ha CTEKJIe, a B TPAHCHOPTHOM
KUAKOCTH, MpeayHpexaas yTpaTy yactu Matepuana. [lanpHelnas paboTa ¢ KJIETOYHOU CyCrieH3uen
MIPOUCXOJUT B J1a0OpATOPUU, M MOXKET ObITh YACTHYHO WJIM MOJHOCThIO aBTOMAaTH3MpOBAHA.
KuakocTHass TEXHOJOTUSI MO3BOJIAET MOJYYUTh CTaHAAPTH30BAHHBIC LUTOJOTHYECKHE OO0pa3iibl
BBICOKOTO KadecTBa, M30eXaTh "3arps3HeHus' MpemapaTa SpUTPOLUTAMU U BOCHAIUTEIbHBIMU
AJIEMEHTaMU, U PaCIpeenTh KIeTKH 0e3 HarpoMOosK/IeH!sl Ha HEOOIBIIOM YyJ4acTKe [uameTpoM 1,2
CM B BHJI€ PaBHOMEpPHOTO MOHOCHOA. [IpenMymiecTBoM Meroda SIBISETCS YMEHBIICHHE 4YHCIIA
HEaJIeKBaTHBIX Ma3KoB mpuMmepHo B 10 pa3, cokpaiieHue BpeMEHH, HEOOXOAMMOTO s
MHTEPIIPETALIMY Ma3Ka, BO3MOKHOCTb HCIIOJIb30BATh OCTaBLIYIOCS KIETOUHYIO cycrnieHs3uto st BITY-
TECTUPOBAHUS U MOJIEKYJISIPHBIX TECTOB U3 TOTO e o0pa3iia B cydyae COMHUTEIbHBIX PE3yIbTaTOB
Ma3KoOB.

C noMomIbI0 3HIOLEPBUKAIBHONW IETKH MPOU3BOJMUTCA 3a00p KIETOK C MOBEPXHOCTH
BIIATANIUIIIHON YacTW IIEHKM MaTKu (9K30LIEPBUKCA) M CO CTEHOK IIEPBHKAILHOTO KaHala

(SHHOHepBI/IKC - «30Ha MOpEeBpalICHUA» INIOCKOr0 U NUJIIMHAPHUYCCKOTO BHHTGHI/IH). MaTepI/Ian 6yz[eT
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MOJIy4eH B BHJIE CKapuduKaTa 10 "KpoBaBOW pockl", 4TOOBI OBLI MOTYYeH 00pa3el] MaKCUMAaIbHO
Ooratelii KJIETKAMHU, KOTOPBIE IEPEHOCATCS B KHUJIKYIO (PUKCHPYIOIIYIO M TPAHCIIOPTHYIO CpEeay.

JUid 1MTOJOrMYECKOr0 HCCIENOBAaHUS CTEKJIONPENapaTOB IPUIOTOBIEHHBIX METOJOM
KHUJIKOCTHOHM IUTOJIOTHH, HEOOXOIMMEI CIIeTyIolee 000pyI0BaHHE U MaTEPUAIIbI:

- ABTOMaTHuecKas cCUcTeMa JJIsl )KUJAKOCTHOM 1uTonoruu cnaia-npoueccop HURO PATH T;

- CseroBoii Mukpockomn Axiostarplus KarlZeiss;

- CseroBoii mukpockon Axioskop-40 KarlZeis;

- Mukpockor ciain;

- Ctexna nokpoBHbIe 24%24;

- He cTepunbHbie MmapiieBbie canderku 6*7 cMm;

- 2 cToiiku no 12 emkocteit Ha 250 mit;

- @uwetp HURO PATH.

- KonTrettnep s coopa 6e3onacHoit yrmmsanuu (KCBY) st orxomoB kiacca b;

- CpenctBa MHIAMBUAYAJIBHOW 3alIMTHI (XajaT/KOCTIOM, OJHOPa30Bble HE CTEPUIIbHBIE
nepyaTky, MEAUIMHCKAs IAN0YKa, 3alIUTHBIN 3KpaH/0uKH).

TpeGyemble peareHTbI: Ui WUCCIEIOBAHUS CTEKJIOMPENapaToB MPUTOTOBIECHHBIX METOIOM
KUJKOCTHOM ULMUTOJOTUHU, OKpalleHHbIX MeroaoM [lamaHukonay, HEOOXOOUMBI CIIETYIOLIUE
peareHThbl:

- Coupt striiossiid 700; 800; 960;

- Bona nuctunnupoBanHas;

- HaGop peareHTOB aJi1 OKpacKu ypOTeHHUTAIBHBIX Ma3koB 1o I[lamanukomay (JAMAXNM—
HTAIT);

- buo-Mayunt HM;

- O-kcunoi.

[laru BBIMOJIHEHUS TPOLEAYPHI

- Bximtounts nuranue v Haxatb KHONKY [IMTAHUE. «POWER»!

- BriGepute MeHI0 Ha KpaHe OCHOBHOTO MEHIO.

- [loce BXxo/a B peskuM IIpOBEphTE 3HAUCHUE MTapaMeTpa.

- Ecnm 3HaueHune mapaMmeTrpa HEBEPHO, KOCHYThCS CHHEH YacTH W BBECTH IPABUIIBHOE
3HAUYEHHUE.

- BcraButh QuibTp, moBepHyB ero Ha 90 rpajycoB MO 4acOBOM CTpEIIKe.

- BcraButs ciaii B THE3I0 Claiifia Ha arapare.

- Cmemaiite HURO PATH pactBop ¢ BUXpeBOi MELIAIKON U 3aJUTh 3 MJI B QUIIBTP.

- Haxxate «START» 1 10’k1aThCsl 3BYKOBOT'O CUTHAJIA.
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- IIpoBeputh Hanmuuue maska Ha cinaige! IlomecTuTh cMazaHHBIM Ma3ok B 96° cniupt, mms
(buKcanuu KIeToK.

- [Tocne 3ByKOBOTO cHUTHAJIA CHATH (PUIIBTP MPOTUB YaCOBON CTPEIIKH.

- B xon1e pabodero qHs HAUTH 3 M 96°ciupT B QUIBTP U 3AITYCTUTH €TO,

YTOOBI OYUCTUTH MATPYOOK (PHUIBTPA M BECh CIIMBHOM IIJIAHT.

- Haxxmute kHonky «ESCy, Bo3BpaT Ha IJ1aBHbIN 3KpaH.

- HasxxmMuTe KHONKY «BBIKIIIOUNTE» U TOKIUTECH 3aBEPIIEHUS ONEpaliH.

- Ecniu Ha skpaHe oToOpakaercsi « BBIKIIIOUNTH, BBIKIIOUNTE TUTaHUE.

- IIpon3BoaUTCS OKpalIMBaHUE CTEKJIONPENapaToB MPUTOTOBIEHHBIX METOIOM JKUIKOCTHOM
uuToJioruu o Merony Ilananukonay ¢ co0t0/IeHUEM BPEMEHHBIX HHTEPBAJIOB OKpAIIMBaHUS:

Oukcanus: 96° cupt - 30 MuH;

IM'moparanus:

- 96° ciupt — 1 MuHyTa

- 80° cimpr - 1 MuHYyTa

- 70° cimpt - 1 MuHyTa;

[IpomMbIBKa: MPOTOYHAS BOJA - JIO TIOJIHOTO yJaJ€HHs crupTa okoJio 40 cexyH;

Okxkpacka sipa: 4) remarokcrnH Xappuca-1 (JJHK) 6 munyt (bunsTpoBaTh

nepea Kpackoil);

[IpombIBKa: MpoTOYHAs BOAA — /10 TIOJHOTO yIAJIEHUs OKOJIO | MUHYTHI;

Judbdepenuuponka: 5) 96°cnupt — 1 MmunyTa;

- 96°criupt — 1 MuHyTa;

- 70°cnupt — 1 MuHyTa;

- 80°ciupt — 1 MunyTa;9) 96°cniupT — 1 MUHYyTA;

Oxkpacka nutomia3mer: 10) OG - 6-6 MuHyT;

Heruapartanus: 96°ciupt —1 Munyta

Oxkpacka nuromnazmel: EA-50—6 MuHyT;

Heruapartanus: 96° cnupt—1 Munyta

IIpoceernenue: O-Keunon—10 munyt

- O-Kcunon—10 munyt

3akmouenue: buo-Maynt HM unu kaHajackuii 6anb3aM-MOKPHITE HOKPOBHBIM CTEKIIOM.

- Mukpockomnusi ipu oMo MukpockoroB Axiostar plus Karl Zeiss; Axioskop-40 Karl Zeis
(cMOTpM anNropuTM 3KCIUTyaTallud MHUKpockomna). [IpocMoTp mpemapaToB HayMHATH C Majioro
YBEIMUYEHUs, MPU 3TOM HEOOXOAMMO MpexJe Bcero obOpamiaTh BHUMaHue Ha: (oH mpemapara
(OeccTpyKTypHBIE Macchl, JIEMEHTbI BOCHAJICHHUS U 3JEMEHTHl KPOBH, Ka3€03HbIe MAacChl U T.1.);

PACIIOJIOKCHUEC KIIECTOYHOTO COCTaBa (B BHUJC KCJICSUCTBIX U MAITWIUIAPHBIX CTPYKTYpP, CINIOIIHBIMHA
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MOJISIMH, Pa3pO3HEHHO, TUIACTAMH U T.[.); pa3Mepbl U (opMma KIETOK (MENKHUe, CpeiHUE, KPYIHBIE,
THUTaHTCKHE, OKPYTJIble, OBAIbHBIC, BHITSHYTbIE, 0000BUHbBIC, TPUUYUIUBBIE U T. 1.); SIPO KICTKH
(pa3mepsl, popma, KOHTYpPBI, THIIO, THIIEP, HOPMO-XPOMHSI, IOJUXpOMa3us, BKIoueHus. CTpykTypa
XpOMaTHHA: MEJIKO3EpHUCTas], TPy003epHUCTas, IETIUCTAs], KOMKOBATasl U T.J.), HAJIUYUE AJIPHIIIEK
(HyKJIEOJIbI) MX KOJIMYECTBO, OKpacka, (opMma, HAIWYHE BaKyOJM3AalUU B SIPaxX; IUTOILUIA3MY
(KOJIMYECTBO, PaCIOJIOKEHUE IO MOJIOCaM, B BHJE Y3KOIO MM IIUPOKOro 00OJKa BOKPYT f.1pa,
OKpacka HeXHO-0a3zoduipHas, TeMHO-0a30(uiIbHas, (HOTIeTOBas, KOHTYPHI POBHEIE, 3a3yOpEHHBIE,
BJIaBJICHMSI, Kpy’KeBHbIE U T.1.). Hanuuue guryp nenenust (aMUTO3bl, MUTO3bI, 3HIOMHUTO3bI);

Hanuuue «ronbix» sigep U MHOro siaepHocTh; OLIEHKY CTeneHH HH(OPMAaTHUBHOCTH 11O
pacnpoCTpaHEHHOCTH M BBIpAXEHHOCTH mpusHaka; IlpocmMoTp mpenapara mnoj  OOJBIIMM
YBEJIMUEHUEM ISl BBISBICHUS TOHKUX OCOOEHHOCTEN LUTOJIOTMYECKOM KapTHHBI C MPOCMOTPOM
KapTUHBI IO BCEMY IEPUMETPY-Kpar0 Ma3Ka, 3aTeéM OCTajJbHBIX MOJed 3peHUs MNpu IHOMOIIH
MEPEKPECTHOTO 3Ur3aroo0pa3HOro JBMKEHUS B HAIIPABJICHUH CJIEBA HAIPaBO.

- @opmynmHpoBKa 3aKIIOUEHHS: AaKTHBHBIM TMOWCK  JUArHOCTHYECKH  3HAYUMBIX
LUTOJIOTUYECKUX TPU3HAKOB IMPU PA3HBIX MATOJOTMYECKUX TMpoleccax (mposindepaTuBHbIE,
JiereHepaTUBHbIC N3MEHEHMS], TUIIEPIUIa3Hsl); TPYNIIUPOBKA BIABICHHBIX IPU3HAKOB (THUIIO-, HOPMO-
, TUNEPXpOMHUA sI€pP, MOHO- WIH MOJUMOPGU3M KIETOK, sjep, (popMuUpoBaHHE ATUIHYHBIX
CTPYKTYp); HMHTEpHpeTalys CyTH BBISIBICHHBIX HW3MEHEHMH (COOTBETCTBHE H3MEHEHHM
BOCHAJIMTEIBHOMY, HEOIUIACTUYECKUM, OINYXOJIEBBIM IpoIeccaM, aJlJIEpPrUu4eCKOMY COCTOSIHUIO U
T.J.); HOCTPOCHHUE JUATHOCTHUECKOM IMIOTE3bl; YCTAHOBIIEHHE U (POPMYIMPOBKA LIUTOIOTUUECKOTO
JMarHo3a; cGopMyIUpOBaTh OKOHYATEIbHBI LUTOJOIMYECKUI AMArHo3 BCIEl 3a OINUCAHUEM
MHUKPOCKOIIMYECKOW KapTHHBl C HCIHOJIb30BAHUEM IPUHATHIX MEXKIYHApOIbIX TEPMHHOB, HO
JOIYCTUMO B KaueCTBE JIOMOJIHUTEIbHOIO 3aMEYaHUsl IPUMEHSTh IPUBBIYHBIE B JaHHOM
YUPEXKAECHUU HAa3BaHUs OIyXOJIeH.

[Tonumepa3Has nenHas peakiys - MHOIOKpPaTHOE KONHMPOBAaHHE OIPEJEeNICHHOIO ydyacTKa
BupycHoit JIHK Ttunocneumdpuueckumu u BupoocnenupuUUecKUMU IMpaiiMepamMu - KaueCTBEHHOE
onpenenenue BITY BbICOKOTO KaHIIEPOI€HHOTO PHCKA C TUIIMPOBAHHEM BUpYCA.

[TomyyeHne marepuaia MPOU3BOAUTCS C IMOMOIIBIO YHHBEPCAIBHOIO 30HJA B MIPOOHUPKY €O
CIeLMaIbHOM TpaHCIIOPTHOH cpenoif. Pabodast yacTh 30Ha MOrpy’aercs B MWKy MaTKU U Bpalast
30H/1, IPOU3BOIUTCS MO MOBEPXHOCTHU UTENHNS, YTOOBI MAKCUMAJIBHO IMOJHO HA0paTh MaTepuai Ha
30HA. [lanee 30H7 mepeHocUTCs B MPOOHMPKY C TpaHCHOPTHOM cpenoil. PabGouyro wacth 30H7Aa,
COJIep KalIyIo HccielyeMblii MaTepuall, 00JaMbIBaeTCsl B 00JaCTH HACEUKH U OCTAeTCsl B IPOoOUpKe ¢
TpaHCHOPTHOHM cpenoil. IlpoOupky MIOTHO 3aKphIBAETCS KPBIIIKOM, HE JOMycKas 3a3opa U
npomapkupoBath. Ilpu xpanenun +2-+8C mpu cpoke TOCTaBKM MaTepuaina B Ja0opaTOpHUIO

cocraBJsieT He Oosee 24 4acos.
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Hcnonb3yercs Habop pearentoB «Peanbect [JHK BITY BKP reHoTHnl KOJIWYECTBEHHBINY,
MpeIHa3sHauYeHHBIA Ul AU QPEepeHIIMATBHOTO BBISIBICHUS W KoJdudecTBeHHOro onpexaencHus JITHK
BUpPYCOB MamwjioMbl uenoBeka 16,18,31,33,35,39,45,51,52,56,58, u 59 TUIIOB BBICOKOTO
KaHIIEPOTE€HHOTO pPUCKa

Breigenenue JIHK u3 kimmHIYECKUX TPOO MPOBOIUTCS ¢ ToMOIbI0 Habopos: Peanbect JIHK-
JHK BITY BKP reHoTur KoJIM4eCTBEHHbIN

UysctButensHocTh BoisiBiienust JJHK BITY 16,18,31,33,35,39,45,51,52,56,58,59 tumnos (100
kot  JIHK B mpobe) —  100%. Cnoemuduunocts  BeisiBienus  JIHK — BITY
16,18,31,33,35,39,45,51,52,56,58,59 TunoB (mo obpasuam, He conepxammm JJHK mannoro tuma
BIIY, Ho conepxamum JITHK BoceMu npyrux tunos BITU) — 100%. YUyBCTBUTENBHOCTD BBISBICHUS
JHK rena HMBS uenoseka (250 xonuit JJHK B mpo6e) — 100%. Koaddunuent Bapuammm ist
3HaueHu norapudma xouuenrpauuu JJHK BITY - e 601ee 10%.

[TIIP na WIIIIII uccnenoBanue Misi JUArHOCTUKHU 3a00JI€BAHUM, TTEPEAAONINXCS TTOJIOBBIM
nyrem. (Chlamydia trachomatis, Gardnerella vaginalis, Mycoplasma genitalium, Mycoplasma
hominis, Neisseria gonorrhoeae, Ureaplasma urealyticum, Herpes simplex virus types 1 and 2,
Cytomegalovirus (CMV), Candida albicans, Trichomonas vaginalis).

WNndekunn, nepenaromiriecs: MoJOBbIM MyTeM — 3TO 00bEIMHEHHOE Ha3BAaHUE HECKOJIBKUX
OaKTepuanbHbIX, BUPYCHBIX WJIM TPOTO30MHBIX HMHQEKIUN, KOTOpble MOTYT MPHUBOJUTH K
BOCMAJICHUIO PAa3JUYHBIX OTAEJIIOB MOYENOJOBOM CUCTEMBI, B TOM YHCIIE YPETPUTY, LEPBULIUTY U
npocratuty. UIIIIII yacTo nmporekaroT 6€CCUMITOMHO — TakK, 0KoJio 50 % >XEHIIMH ¢ TOHOpeel U
okoJio 50 % ManueHTOB C XJIAMHUJIMO30M (KEHIIMH U MYXYHH) HE MMEIOT HUKAKUX MPU3HAKOB
nHpekuu, no 3toi npuuuHe ckpuHUHT Ha UIIIII nenecooOpa3Ho MPOBOAUTE BCEM CEKCYaTbHO
AKTUBHBIM TMaIlMEHTaM, HE HCHOJb3YIOIIUM OapbepHbIi METOJ KOHTpAalleNliUd, a He TOJbKO
nanuentam ¢ npuznakamu WIITIILL

aru Beimonnenus lnpouenypst [THP nuarnoctuxu va UIIIIT u BITY

- [logrotoBka 6oxca.

- M3Bneub HaOOp U3 XOJIOAUIBLHUKA, BBIIEPKATh KOHTPOJIbHBIE 00pasIibl U

rotoByro peakimoHnyto cmech ais [ILP (I'PC) B ymakoBke (He BCKpbIBasi) pu

temrnepatype 18-25 C ne menee 30 MUHYT.

- BCckpbITh ymakoBKy, akKKypaTHO, ¢ TOMOIIIBIO KaHIIETISPCKOTO HOXKa, 0Tpe3aTh HEOOX0AUMOe
KOJIMYECTBO MO YHCIYy MOATOTOBIEHHBIX MpoO, Bkmovas koHTposu OKO, ITKO npobupok ¢ I'PC.
Otpe3ath npoOUPKH ClieyeT BMECTE MOKphIBAIOIIeH UX mieHKoi. OcTaBiInecs: HeHCIOIb30BaHHbBIE
npobupku ¢ ['PC ynmakoBaTh B 1epJieHOBBIN TAKET C OCYIIUTENEM, YIAIUTh U3 HEro JIMITHUHN BO3TyX
Y MJIOTHO 3aKPBITh 3QKHUM.

- MukponpoOupku (1o Yuciy MOAr0TOBICHHBIX MPOO, BKIIOYast KOHTPOJIN)
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¢ rotoBoi peakuroHHOU cMechto i [P (I'PC) pacnonoXuTe B MUKPOLITATUB 110

IIPOTOKOJIY UCCIIEI0BAHUS.

- B namMmunapHoM mikady B KaxkIyr0 MUKPOTIPOOUPKY MUIETKOM, C OTJCIIbHBIM HAKOHEUHUKOM
¢ ¢unbTpom, BHECTH 50 MKJI COOTBETCTBYIOIIEH TIPOOHI,

BeifienienHoi JIHK/PHK. [Tnanmier 3akpbITh ONTHYECKOHN TUICHKOM.

- BKIIIOUUTHh KOMIIBIOTEP YIIPABICHUS U IPUHTED.

- 3areM BKIIIOYHTH aHAIM3ATOP: OCHOBHOW TyMOJep HAXOOUTCS Ha OOKOBOH MOBEPXHOCTH
npubopa, umeronuit o6o3nauenust OFF/ON.

- [lomecTuTh TUTAHIIET B aMILTU(DUKATOP U 3aKPHITh KPBIIIIKY.

- 3amporpamMMupoBaTh MpUOOp IS TPOBEACHUS aMIUTM(PHUKAINUKU CHEU(DUIECKOTo
¢parmenta JJHK/PHK 1 BKO u netexnuu ¢pryopeciieHTHbIX CUTHAJIOB.

- 3aImyCTUTh PEAKITUI0 aMIUTH(UKAIIMA B COOTBETCTBHH C MHCTPYKITUEH.

- [lonyuuTs pacrneyaTKy MOJYy4eHHBIX PE3yJIbTaTOB Ha aMILTU(UKATOPE.

- IlpoananusupoBath U 3apUKCHpPOBATH IMOJyYE€HHbIE KOHTPOJIbHbIE 00Opa3lbl COTJIAcHO
KOHTPOJIIO KayecTBa.

- IIpoananu3upoBaTh MOJydYEeHHBIE PE3YJIbTAaThl OOPA3IOB COIVIACHO YYETYy pe3yJbTaToB
peaxkuu CTPOro Mo MHCTPYKIIHH.

Marepuanom st KCCIAEAOBAHUS SBISIETCS YpOreHUuTaabHble cockoObl. Beinenenune JIHK u3
KIIMHAYECKUX MPoO MpoBoauTcs ¢ momMolisio HabopoB «Peanbect JIHK - skmpeccy», «Peanbect —
akcTpakims 3». UyBctBuTenbHOCTh — BhIsiBIeHHE 100 kormmit [IHK Bo3Oymutens B craHmapTHBIX
obpazuax npeanpusatus — 100%. Cnenuduunocts BoisiBiienus JJHK Bo3Oyautens (o crannapTHoit
nanenu npeanpusatus orpunareiabHbix JJHK - skerpaktoB) — 100%. PedepencHbie pe3ynbTaThl —
OTPHIIATEIILHO / HE OOHApY)XEHO (VI BCEX IEPEUYMCICHHBIX BO30ymutenei). [lomokuTenbHbIN
pe3ynbTaT 0003HAYAET HATMYUE TON WIIM UHOU MOJIOBOM MH(EKIINH.

O6paszubr cobupatorcss B npobupky st coopa JHK/PHK (Zymo Research, R1101) u
XpaHuTCs B XoJjoauwibHuke rpu +4°C no momenta skcrpakiuu JHK. J{ns skcTpakiuuu reHOMHOM
JIHK u3 o6paszuoB ucnonb3yercss Hadop ZymoBIOMICS DNA Miniprep Kit (Zymo Research,
D4300). KauectBennbliii kouTponb Bwiaenenus JJHK ocymectsisercs ¢ momombo OD260/280
Nanodrop u snektpodopesa B 1% arapo3Hom resne. KoHIEHTpaluo U YUCTOTY KakJoro obpasia
JHK onpenenserca ¢ momouipio ¢ayopumerpa Invitrogen Qubit 3.0 (Invitrogen, Kapncban,
Kamudopuus, CIIA). CrepunbHas Bona puQ UCHONb3yeTCs B Ka4eCTBE OTPHUIIATETLHOTO KOHTPOJIS.
CexBenupoBanue BelnosHseTca Ha Illumina NovaSeq 6000 B COOTBETCTBMM CO CTaHAAPTHBIMU
nporokosiamu [llumina.

Anamm3el  Luminex  mpoBoAMTCA ¢ HcCHoib3oBaHueM — HabopoB  Milliplex

HCYTMAG60PMX38BK or EMD Millipore Corporation Ha cucteme Flexmap 3D. O6pa3iibl
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CBIBOPOTKH HEMEJIJICHHO 3aMOPOKEHBI M COXpaHEHbI Ipu Temneparype -80°C, a aHaau3 mpoBOAUTCS
B COOTBETCTBUU C PEKOMEHIAIMSIMH HPOM3BOIUTENS Ui OOpas3loB CBHIBOPOTKH, HCIIOJIB3YS
pEeKOMEHyeMble pa3BelcHHS OO0pas3lloB W KOHIIGHTpAIlMM [0 CTaHIapTHOM kpuBod (Merck-
Millipore). Cnmcox anamutoB: sCD40L EGF Dotakcun FGF-2 Jluranpg Flt-3 ®dpaxrankun G-CSF
GM-CSF GROa IFNo2 IFNy IL-1a IL-1p IL-1ra IL-2 IL-3 IL-4 IL-5 IL-6 IL- 7 Un-8 WUn-9 Un-10
Nn-12 (m40) Un-12 (n70) Un-13 Un-15 Un-17A Un-17E/Un-25 Un-17® Un-18 Un-22 NUn-27 IP-10
MCP-1 MCP-3 M-CSF MDC (CCL22) MIG MIP-1a MIP-13 PDGF-AA PDGF-AB/BB TGFa TNFa
TNFB VEGF-A

Pa3BuTHe coBpeMEHHBIX TEXHOJOTUI CEKBEHUpOBaHUs HOBOro nokosieHus (Next Generation
Sequencing - NGS) oTKpbIJIO HOBBIE MEPCIIEKTUBBI T U3ydeHUs MUKpoOnoma denoBeka. Ocoboe
BHUMAHHE YJENSAETCS JKEHCKOMY pEenpoAyKTHUBHOMY 3/10poBbio. HenaBHue wuccienoBaHus
MOKa3bIBAIOT, YTO COCTaB MHUKpOOMOMa WIIEHKHM MAaTKU WrpaeT BaXHYIO pOJib B TMOJAJEPKaHUU
3JI0pOBbsI KEHCKOW PENpOIyKTUBHOM cUCTeMbl U (epTuiibHOCTH. OH Tak)Ke MOMOTraeT 3alllUTHUTh
OpraHM3M OT MAaTOTeHHBIX OakTepuil. Hapymenuss OamaHca MHKpOOMOMa MOTYT NPUBECTH K
Pa3IMYHBIM MATOJIOTUSIM: OT OaKkTEepHUaJbHOTO BarMHO3a U IIEPBHUIMTA /0 YBEIMUYEHHOTO pHCKa
nH(pEKINA, Tepeaarouxcsl MOJIOBbIM IMYyTeM, a TaKKe PAaKOBBIX 3a00JI€BaHUN IIEWKH MAaTKU.
N3yuenne OakrepuanbHOW (JIOphl B IICHKE MAaTKH C HMCIOJb30BAaHUEM COBPEMEHHBIX METOJOB
MOJIEKYJISIPHOM F€HETHKH SBJISETCS BXXKHBIM HalpaBJICHUEM HCCIEI0BaHUN B HACTOSIIIEE BpEMSI.

HccnenoBanus B 00JacTH TEPCOHATM3UPOBAHHONW MEIMITMHBI MPHOOpPETa0T 0COOEHHOE
3HaYeHHUE, KOT/1a peyb UJET O KCIOJIb30BAHUU HHIUBUAYAIBHBIX XapaKTePUCTUK MUKpOOHOMA s
CO3JaHMS WHIUBUAYAIU3HUPOBAHHBIX METOJOB JiedyeHHUs. IlpuMeHeHue TEXHOJIOTMH UIOTIraH-
CEeKBEHHPOBAHMS TO3BOJSIET MOJIY4YUTh HauOoJiee IMOJIHOE TMPEJCTaBIEeHHEe O pa3zHOOOpa3suu
MHUKPOOPIraHU3MOB, BKJIIOYasi HEKYJIbTUBUPYEMBIE BUJIbI, YTO 3HAYUTEIIHHO PACIIMPSIET HAIIA 3HAHUS
0 MHKpoOHOMe YenoBeka. B pamkax qaHHOTrO HMcciaeqoBaHus Oblia MpoBeAeHa KOMIUIEKCHas padoTa
o cOoOpy M MOATOTOBKE OMOJOTHYECKOTO0 MaTepuania sl MOCIEAYIOIIEr0 MOJHOTO T€HOMHOTO
CEKBEHHUPOBAHHUS.

B wuccnenoanuu npunsian ydactue 100 sxeHumiuH B Bo3pacte oT 18 no 45 ner, kotopsle
MOCETHJIN TIJIAaHOBBIN T'MHEKoJorndeckuii ocMoTp. Kaxkaas yyactuna 6puta mpouH(OpMUpOBaHa O
LEeNAX MCCIeOBaHUS M JOOpPOBOJILHO MOAMNHUcana HHPOpPMHpOBaHHOE coriacue. Jns B3dTUA
OMOJIOTUYECKOTO MaTepualla HCHOJIb30BAJIM COCKOO SMUTENUs HIEWKM MAaTKu TMpH HOMOIIU
CTEpWIBHBIX OJHOPA30BBIX LIEPBUKAJIBHBIX IIETOK BO BpeMs CTaHJAPTHOW MPOLELYpbI
Kosbnockonuu. Cpasy mocse 3Toro Marepuai HoMeIlaid B CTEPUIIbHbIE TPOOUPKU, MOPO3UIH TIPU
temneparype -20 °C no Hauana mpouenyps! skctpakuun JIHK mns coxpanenus Omomarepuana u
MUHUMU3aIMu pucka 3apaxkenus. [Ipouenypa Beinenenus JJHK npoBoaunack ¢ MCHoJIb30BaHUEM

koMMepueckoro Habopa QIAamp DNA Mini Kit (Qiagen, ['epmanusi), KOTOpslii ObLT BEIOpaH Ha
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OCHOBAHUU MPEIBAPUTEIBHBIX KCIIEPUMEHTOB, MMOKA3aBIINX HAWIYYIIHE PE3YJIbTAThl IO KAYECTBY
n konudectBy Bbaensemoil JIHK. B cranpapTHbIl IPOTOKOJ NPOU3BOAUTENSI ObUIM BHECEHBI
HECKOJIBKO MOJM(HUKAIUIN, HAMpPaBICHHBIX Ha MoBbImieHUEe ddexTuBHOCTH BhiaeneHus JIHK u3
LIEpBUKaJIbHOIO MaTepuaia. B yactHocTH, Bpemst MHKyOanuu ¢ rnporenHazoi K Obu10 yBenuueHo 10
3 yacoB, 4T0 oOecrneunsio 0oJiee MOTHBIN JU3UC KIIeTOK U oBbicwiio Beixoa JJHK. lonomxauTensHo
0611 BBeZieH dTan 00padotkn PHKazoit A (10 mr/mir) ¢ makyOarueit B teaenue 30 munyT nipu 37°C,
yT0 103BOJMI0 u30aBuThCs OT PHK-konTamunanuu. Omonus JJHK npoBoaunace B /Ba 3tama ¢
WCIIOJIb30BAHUEM TIPEABAPUTENIBHO TIporpeToro 0ydepa, uro cnocoocTBOBaIO OoJiee Y3PPEeKTUBHOMY
Beixony JJHK ¢ xononkwu.

Jns oneHkn kavectBa M KojudecTBa BbiaeneHHOM JIHK wucmonb3oBancs KOMITJIEKCHBIN
MOJIX0JI, BKJIFOYAIOIINI criekTpodoTomeTprueckuii ananu3 Ha npudope NanoDrop 2000 (Thermo
Scientific), Gayopumerpudeckoe onpeaeneHne KOHIEHTpaIuu ¢ momonipio Qubit dSDNA HS Assay
Kit (Invitrogen) u snextpodope3 B 1% arapo3nom reine. Takoil MHOTOCTOPOHHUN KOHTPOJIb
MTO3BOJIMJI TIOJTYYUTh HauOoJiee TOUHYI0 HHGOPMAIHIO O KOJTMYeCTBE U KadecTBe Bhijenennon JJHK.
Konuentpauusa Beinenennoit JJHK BapbupoBana B nuamasone 12-48 HI/MKI, 4TO TOJHOCTBIO
YIOBJIETBOPSAJIO TpPeOOBaHUSAM ISl TOCHEAyIONIed MpoOOonoAroToBKU. BakHbIM moOKazaTeneM
YUCTOTHI MPEMAPATOB CIYKWJIO COOTHOIICHHWE TMOMIOMIEHUSI Mpu nHax BoJaH 260 u 280 HM
(A260/A280), koTopoe It BceX 00pa3roB HaxoaujoCh B mpesaenax 1.8-2.0, 4To CBUAETENHCTBYET
00 OTCYTCTBHM 3HAYNMBIX OCITKOBBIX 3arps3HEHUH.

Crnenyromum 3TanoM paboThl cTajlia MpPOOONOJIrOTOBKA JUIsl HIOTIaH CEKBEHUPOBAHUS,
KOTOpas mpoBomIachk ¢ ucnonb3oBanueMm Habopa NEBNext Ultra I DNA Library Prep Kit (New
England Biolabs) (Pucynox 2). Ilponiecc Haunnaics ¢ ¢parmenranuu JJHK Ha ynbpTpasBykoBOM
nesunterpatope Covaris M220, rne 100 ar renomnoit JIHK noasepranuces o6padoTtke B TeueHue 65
cekyHn npu temmeparype 4°C. JlanHble ycnoBusi ObUIM ONTHUMH3UPOBAHBI ISl TOJYYECHUS
(bparMeHTOB C IeNEeBBIM pa3MepoM 0Kosio 350 map HYKICOTHJIOB, YTO SIBJISETCS ONTHUMAIbHBIM IS
nocieyromero ceksenuporanus. [locne ¢pparmenranuu npoBoaunachk penapanus konnos JHK u
A-teitnunHr ¢ ucnons3oBanueM End Prep Enzyme Mix. Ota cragus BKIo4ana mocieoBaTelbHbIE
unkybanun mpu 20°C u 65°C mo 30 MuHYT Kaxpaas, 4To obecreunBasio (GOpMHUPOBAHHE
HEO0OXO0IUMBIX KOHIIEBBIX CTPYKTYP VISl MTOCIEIYIOIIETO TUTUPOBAHUS aJalTEPOB.

Oco0oe BHMMaHWE OBLIO YIENEHO JTally JUTHPOBAHMS afanTepoB, TNie HCIOIH30BAINCH
JBYXIEMOUCYHbIE aJalTepbl C YHUKAJIbHBIMH OapKoJamH, YTO TMO3BOJIMJIO B JAlbHEHUIIEM
UICHTUPUIMPOBATh KAXKIBIA OOpaszer] Mpu MYIbTUIUIEKCHOM CEKBEHHpOBaHUU. JlurupoBaHmue
npoBoauiiock npu 20°C B TeueHue 15 MHHYT, MOCie Yero clieoBajia JIBYXdTamHas OYMCTKA C

nomMomiblo MarHUTHeIX 4actull, AMPure XP. Hcnonb3oBaHue pa3iuyHbBIX COOTHOILLIECHUM

32



o6um:o6pazen (0.9X u 0.2X) no3Boauio 3¢pGeKTHBHO BHLACTUTH (pparmMeHTsl pazmepom 250-450 map
HYKJICOTUIOB, YAQJIUB IIPH 3TOM HECBS3aBILUECS aanTepbl U JUMEPHI alaliTePOB.
3aKIOYUTENBHBIM  3TanioM TpoOomoarotoBku crana [IHP-ammamudukanus, Kotopas
MPOBOJIMIIACH B T€YEHHE § UKJIOB C UCIOJIH30BAHUEM CHEIM(PUUECKUX MPaiMEpPOB K adanTePHBIM
nocienoBaTeabHOCTAM.  KosmuecTBO IMKIOB  OBUIO  MOJOOpPAHO — SKCHEPUMEHTAIBHO  JUIS
MuauMu3anun [IIP-aymummkaToB npu COXpaHEHMM JOCTATOYHOIO KOJIMYECTBAa MaTepHaia s
cexkBeHnpoBanus. [locie amrmumdukanuum npoBoawiIach (GHUHAIbHAS OYKMCTKA HAa MAarHUTHBIX
YacTUIaX B COOTHOIICHHWHU 1:1, 9TO TMO3BOJIMIO MOJIYYNUTH BHICOKOKAYECTBEHHBIE OMOIMOTEKH ISt

CEKBEHUPOBAHMUS.

C6op

BoineneHue ®parmeHTauma Moarotoska loToBbie

6uomarepuna [OHK AHK 6ubnuorex

(r=100)

6ubnuoreku

Kauecrso suureaennoii JIHK: Mapamerpet Gubianorex:
Konuenrpauns 12-48 ur/mxn Cpeanue xonuenTpaumn 23.843.9 uM
Yucrora (A260/A280) 1,8-2,0 Cpeanuii pasmep scrasku: 335+18 nun.

Pucynok 2 - [Ipo6omoaroroBka o0pa3iioB 1epBUKaIbHOTO MUKpoOruoma st NGS-
CEKBEHHUPOBAHHSI.

AHanu3 noJiydeHHbIX OMOIMOTEK MOKa3all BHICOKOE KaueCTBO MOArOTOBIEHHOTO MaTepHarna.
Cpennsas xkoHIeHTparus oubnuoTtek cocraBuia 23.8 + 3.9 HM, cpennuii pazmep BctaBku - 335 + 18
nap HyKJI€OTHJIOB, a MHJECKC kKadecTBa OubnuoTek (manee - DIN) npeBbimman 8.5, 4TO COOTBETCTBYET
BBICOKMM CTaHJapTaM KauecTBa JJIs MIOTraH cekBeHupoBaHUs. Bee 50 moaroToBieHHBIX 00pa3IoB
YCIIEUTHO TMPOLUIH KOHTPOJh KadyecTBa W ObUIM TPHU3HAHBl MPUTOJHBIMU JUIS TOCIEAYIONIETO
CeKBEeHHpOBaHUs. JJo MOMEHTa 3arpy3ki Ha CEKBEHATOp OMONIMOTEKU XPaHUIINCh TP TeMIIepaType
-20°C, uTo 00ecneynBalIo UX CTA0OUILHOCTb.

Takum o6pazom, mpoBeaeHHast paboTa o cOopy OMOIOTHMUECKOT0 MaTepuasa U MOATOTOBKE
OMONMMOTEK Ui IMOTraH CEeKBEHUPOBaHWs ObLIa BBIMOJHEHA C COOMIOACHHEM BCEX HEOOXOIMMBIX
METOJUYECKUX TpeOOBaHWI U TMO3BOJMIA TOJYYUTh BBICOKOKAYECTBEHHBIH MaTepuan i

JaIbHEHIIIEro aHaIu3a MI/II(pO6I/IOMa IIEHKA MaTKU. HOHY‘ICHHBIC PE3YyIbTAThI CO3AA0T HAACKHYIO
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OCHOBY JJISl TIOCJIETYIOLIETO CEKBEHMPOBAHUS M OMOMH(OPMATHUECKOTO aHallM3a, 4YTO IO3BOJIUT
MOJIyYUTh HOBBIE JJAHHBIE O COCTaBe M (PYHKIMOHAIBHBIX OCOOCHHOCTSAX MHUKPOOHOMa KEHCKOTO
PENpPOSYKTUBHOIO TPAKTA.

HccnenoBanue B3auMOCBSI3M  MEXJy THUIAMU BHpyca NalWUIOMbl 4eJOBEKa U
0COOEHHOCTSIMH JIOKAJIbHOTO IMMYHHOTO OTBETA IMTPUOOpeTaeT 0coOyro 3HaunMocTh Juist Kazaxcrana.
CoryacHO HallMOHAJIBHBIM SMHUAEMUOJIOTUYECKUM JaHHbIM, pacnpocTpaHeHHOCTh BIIYU-undexunn
Cpe/M KCHIIUH PETPOAYKTHBHOTO Bo3pacTa gocturaet 28.3% [45], Bapbupys ot 23.4% B ceBEpHBIX
10 33.2% B 10xHBIX pernonax [46]. [lo maHHBIM cucTeMaTHUecKOTo 0030pa, cTpansl LleHTpansHON
A3uM JIEMOHCTPUPYIOT OJMH M3 CAaMbIX BBICOKHX IOKazarene mnepcucreHuuu BITY BwicOkoro
OHKOTEHHOTO pucka B mupe [47].

Hccnenoanus Kazaxckoro HMM oHkon0rMM U paguosioruy BeISBUIIA 3HAYUMBIE STHUYECKUE
0COOCHHOCTH B pacrnpeaencHuu reHotunioB BITY [48]. V skeHIUH Ka3aXCKOW 3THUYECKOM TPYITITHI
npeobnagaroT tumnbl 16 u 31 (41.2% u 12.8%), Toraa Kak y pycCKUX >KEHIIWH Yallle BCTPEUAIOTCS
tunel 18 u 33 (38.9% u 15.3%) [49]. MHOrOIeHTpOBOE HCCIEI0BAHUE IPOIECMOHCTPHUPOBAIIO
HapylIeHUs JIOKAJIbHOTO MMMYHHOTo oTBeTa y 42.3% mnaumeHTtok c mnepcuctupyromeii BITY-
nHpexuent [50], mpu 3TOM TPOPHITH MUTOKUHOB IIEPBUKAITBHON CIIM3H, B YACTHOCTH COOTHOIIICHHE
IL-10/IFN-y, stBsleTcst HaZeKHBIM TPEAUKTOPOM IMMHUHAIMK Bupyca [51].

B uccnenoanue 6bimn BEroYeHb! 100 KeHIIMH pepOAYKTUBHOTO Bo3pacTta (18-45 mer) us
pa3nuuHbIX peruoHoB Kazaxcrana. Bce ydacTHULBI npeaocTaBuiid MHGOPMUPOBAHHOE COTJIacHe,
0/100peHHOe ATUYECKUM KoMUTeTOM. Kputepru BKITIIOUEHHS TPeAyCMaTPpUBAIIA: OTCYTCTBHE OCTPBIX
BOCIAIUTEIBHBIX U CHUCTEMHBIX ayTOMMMYHHBIX 3a0oneBanHuii, BUU-undekuny, HenpumeHeHHe
TOPMOHAJILHOW KOHTpAIeNINKU 1 aHTUOAKTEpUaIbHOM Tepanuy B T€YCHHE TPEX MECALEB J0 Havala
UCCIIeIOBAHUSI.

3abop OMoOrHYECKOTO Marepuaia (LEPBUKAIBHOW CIW3HM) OCymecTBisuics Ha 7-11 neHb
MEHCTPYQJIbHOTO [UKJIA I8 MHUHUMHU3AIMA TOPMOHAIBLHOTO BIMSHHUS Ha HMMYHOJIOTUYECKUE
nokasarenu. OOpasiibl XpaHWIKCh MpH Temiieparype -20°C 10 mpoBeeHHs aHATU30B.

AHanu3  JOKaIbHOTO  MMMYHOJIOTHUECKOTO  mpoduis  OPOBOAMICS  METOAOM
MyJIbTUIUIEKCHOTO aHanu3a Ha miaatgopme Luminex FLEXMAP 3D® c ucnonb30BaHneM HaOOpOB
Milliplex HCYTMAG60PMX38BK (EMD Millipore Corporation) (Pucynox 3). [lannas
TEXHOJIOTHS OCHOBAaHA Ha TMPHUHIIMIIE MPOTOYHON (GIyOpHUMETpUU C TPUMEHEHHEM MarHUTHBIX

MI/IKpOCCI)Cp, YTO MO3BOJIACT OAHOBPEMCHHO ONIPCACIATE MHOKECTBO aHAJIMTOB B OJTHOM 06pa3ue.
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Pucynoxk 3 — Cxema uccienoBaHus

HccnemoBancs MHUPOKHIA CIIEKTP IIUTOKMHOB 1 XeMOKHWHOB, BKJTFOYAsI:

- [IpoBocnanurensubie pakropsr: IL-1a/p, IL-2, IL-6, IL-8, IL-12, TNFao/p

- [IpotuBOBOCTIANIMTEBHBIC MeauaTopel: 1L-4, IL-10, IL-13

- ®akropsl pocra: EGF, FGF-2, PDGF-AA, PDGF-AB/BB, VEGF-A

- Xemoxkunsl: Jotakcus, IP-10, MCP-1, MCP-3, MIG, MIP-10/B

- Konmonunectumynupytromue daxropsr: G-CSF, GM-CSF, M-CSF

- Perynsropusie monekyiasl: SCD40L, IL-1ra, IL-17A/E/F, IL-22, IL-27, TGFa

AHanu3 NpPOBOAMICS COIJIACHO CTaHIAPTHOMY HPOTOKONIY MPOU3BOIUTENSA, KOTOPBIN
BKJIIOUYAJT HECKOJIBKO MOCIeA0BaTEIbHBIX ATanoB. Ha 3Tarne moAroToBKU peareHToB BCe KOMIIOHEHTHI
ObLTM JIOBEJICHBI /IO KOMHATHOW Temreparypbl (20-25°C), BBINOJHEHO CEpUHOE pa3BEACHHE
CTaHIApTOB C wHcnojb3oBanueM Assay Buffer, mnoxarorosmensr Quality Controls myTem
BOCCTaHOBJICHUS JTHO(PUIN3UPOBAHHBIX KOHTpoJIei B 250 MKJI JEMOHU3UPOBAHHOMN BOJIbI, pa3Be/ieH
10X Wash Buffer (60 mn Oydepa + 540 mu1 1eMOHU3MPOBAHHON BOJIbI) U MOJATOTOBJIEHA CMECH
anTuTen-mukpochep myrem conudukanuu Kaxzaoro (¢riakoHa B Tedenue 30 CEKyH[I.
[IpoGomoarotoBka 06pasuoB BkItovana nentpudyrupoanue npu 1000g B Teuenue 10 MunyT 1715
ynaneHus: neOpuca, pasBeaeHue oOpas3noB B cooTHomeHuu 1:2 ¢ Assay Buffer, mocaenyromee
anukBoTHpoBaHue u xpaHeHue npu -20°C mo momeHra aHanuza. MIMMyHOaHanM3 MPOBOAUICS B
HECKOJIBKO 3TaroB: nocie npoMbiBky ianmieta (200 mxn Wash Buffer Ha nynky) nocnegoBarenbHO
BHOCWJIMCH 25 MKJI CTaHJIapTOB U KOHTPOJIEH B COOTBETCTBYIOIIHE JTYHKH, 25 Mkn Assay Buffer B
JTyHKU JUis oOpasnoB, 25 mkin Matrix Solution B JyHKHM CTaHAApPTOB M KOHTPOJEH, 25 MKI
MOATOTOBJICHHBIX 00PA3IOB U 25 MKJI cMecH MUKpocdep Bo Bce TyHKU. [locne nHkyOauu B Te4eHHE

Houn (16-18 wacoB) mpu 2-8°C ¢ mepemenIMBaHWEM M JBYKPATHOM IPOMBIBKHM IUIaHIIETa
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no6asisunch 25 Mk Detection Antibodies ¢ yacoBoil nHKyOanuel mpu KOMHATHOM Temreparype,
3areM 25 mxn Streptavidin-Phycoerythrin ¢ 30-munyTHO# MHKyOanmei, mocie 4ero ciemoBajia
JBYKpaTHas MpOMBIBKa IUIaHmera u pecycnenaupoBanue B 150 mxn Sheath Fluid. Anamums
npoBoawics Ha tuatpopme FLEXMAP 3D® co crnepyrommmu mapamerpamu: 50 coObITHII Ha
Mukpochepy, oobeM obpasma 100 mxi, Gate Settings 8,000-15,000, Reporter Gain B pexume Default
(low PMT), Time Out 60 cexyHa, ¢ ncnoiabp3oBaHueM KanuOpooynoro Habopa F3D-CAL-K25 u
Bepudukannonnoro Habopa F3D-PVER-K25. O6paboTka naHHBIX BKJIIOYANIa aHAIM3 MEAUAHHOU
uHTeHCUBHOCTH (pnyopecueHunn (MFI), mnoctpoeHue cTaHIAapTHBIX KpPUBBIX METOJOM 5-
napaMeTpU4eCcKON JJOTUCTUYECKOM perpeccuy 1 pacueT KOHIEHTPAUil aHaJTUTOB C YUeTOM (akTopa
pazBegenusi. 3 100 coOpannbix obOpasnoB 98 (98%) ycmemHo mpomuid BCe dTalbl aHaIHW3a; 2
o0Opa3ma OBLIM HMCKIIOYEHBI M3-32 HEJOCTATOYHOTO KOJMYECTBA MaTepHaia WM HECOOTBETCTBHUS
KpUTEpUSM KayecTBa, KOTOPhIE BKIIOYAIN KOHIIEHTpaluio obmero Oenka > 0.5 Mr/mi, oTCyTCTBHE
reMoJjinu3a, JI0CTaTouHbIil 00beM oOpasma (= 100 MKiI) M KOPpEKTHBbIE 3HAYEHHs] BHYTPEHHHUX
KOHTpoJIeH kadecTBa. KOHTpOJIh KadecTBa aHanm3a 00ecreunBaics MCIOIb30BAaHINEM CTaHIapPTHBIX
kpuBbIX ¢ R? > 0.98, ananuzom Quality Controls ¢ mpuemsieMbIM Auana3oHOM OTKJIOHeHUH (80-
120%), moanepxanueM kodpQuirieHTa Bapualuu Mexay ayonukatamu < 15% wu perynspHoit
KaauOpOoBKOM IpubOpa cOrIacHo peKoOMeHJalusIM npousoauress. [lorydeHHble JaHHbIE COCTaBUIIN
OCHOBY JUIsl MOCJIEIYIOIIEr0 aHajah3a B3aUMOCBS3H MEXKIY MMMYHOJIOTHYECKUMHU NapaMeTpaMu U

KIIMHUYCCKUMHU XapaKTCPHUCTUKAMU TMAIITUCHTOB.
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2 Pe3yabTaThl HCCJIET0BAHUT

Knunnueckuil aHanu3 AaHHBIX NAUUEHTOB € MATOJIOTMEN IEMKH MAaTKU. [IONOJIHUTENBHO HA
HAaYaJlbHOM JTalleé HAyYHOTO WCCIEJOBaHUS C IIENIbI0 ONpEeNeNieHus Habopa TWalHeHTOB B
HCCIIEIOBATEIIbCKYIO M KOHTPOJIBHYIO TPYIIIBI, HAMH OBLJIO TIPOBEACHO CIICAYIONINE UCCIICIOBAHMS:
PerpocnekTuBHBIN aHATN3 MEAUIIMHCKUX aMOyJIaTOPHBIX KapT MAIMEHTOB, 0a3bl JAHHBIX CKPUHHHTA
paka meiku mMatku u3 Pecnybnmukanckoro auarHocrtuyeckoro neHtpa K@ UMC (nanee — PJILI),
Acrana, Ka3axcran.

Henpto ananmm3a ObUIO  TOJNYYUTh  TMPEIBAPUTEIBHBIE  PE3YJIBTATHl  BBISBICHUS
pacpoOCTPaHEHHOCTH TMPEAPAKOBBIX TOPKEHUN IEHKH MaTKU Cpeau HEBAaKIIMHUPOBAHHBIX
YKEHIIMH, TIOCEIAI0IINE HAIMOHATBHYIO O0JBLHUILY TPETUYHOTO ypoBHA B Kazaxcrane.

UccnenoBanue Obu10 omobpeno JlokanpHoi kommccueit mo buostnuecke K@ UMC. He
0’KHJIaJIOCh HUKAKUX HW3BECTHBIX PHCKOB I YYaCTHUKOB. AMOYIaTOpHBIE KapThl MAallMEHTOB
MIpe/ICTaBICHbl AHOHUMHON 0a30i JaHHBIX 0€3 KakoW-TMOo HASHTHQHUIMpYOMEd HHPOpMAIUU O
MaIMueHTax

ITocemaemocTh THHEKONOrHYeckoi momuknuHukd PJIII okomo 10 000 mamueHTOB B TOJI.
[loTeHnManpHble YYaCTHUKH OBLIM BKIIIOUYEHBI B KCCIEAOBAaHUE, €CIM OHU COOTBETCTBOBAIIU
CIIEIYIOIIUM KpPUTEpUsSM BKIIOYEHHS: >KEHIIMHbI 18 ser u crapme, npomeamux [lam-tect B
ruHekosiorndeckoit nosmkiauauke PJILL B 2018 roxmy.

3a mepuon anaimza (2018 r1.) >TUM manuMeHTaM OBLJIO TPOBENCHO HccieAoBaHuE 6682
00pa310B Ma3KOB U3 LEPBUKAIBHOrO KaHajma meroioM Ilam-tecra. BospacT, MecTo >KuTenbcTBa,
COLIMANIFHOE TMOJIO’KEHUE MAIlMeHTOK OB B3SThI U3 ANEKTPOHHOU O6a3e manubix PLI.

N3 Beex 6682 TTAIl-tectoB y 249 mauuentoB (3,73%) BbISIBICHBI aHOMAJIbHbBIE PE3YJIbTaThl
Ma3KOB Ha OHKOIIMTOJIOIMYECKOE HCCIIeI0BaHUE.

CpenHuil BO3pacT 3THX KEHIIUMH cocTaBui 35,6£5,62 roga. [loBo3pacTHoe pacnpeneiieHue
BBITJIAIENO craeayromuM oopazom: ot 20 mo 30 set - 92 (37,0%), 31-37 et - 90 (36,0%), 3845 net
- 67 (27,0%). 38,15% (95) skeHIMH OBUTH OTHOCHTEIBHO 370POBBI, TO €CTh Y HUX HE YCTAHOBJICHO
TUHEKOJIOTHYeCKUX  3aboneBaHui. Y  61,85% okeHIuH OBUIM  BBISABICHBI  Pa3lIMUHBIC
TUHEKOJIOTUYECKUEe 3a00JIeBaHMs: XPOHHUYECKOE BOCHAJICHHE NpPUIATKOB MaTku y 24,5%(61),
BaruHUT - y Kaxaou naecsatoid - 10,04% (25), s3KTponuoH melku MaTku - 5,62% (14), nonun menlku
matku — y 2,41% (6), 6ecrumomue 4,82% (12), mogo3penue Ha pak mieiiku matku - 2,41% (6),
neilomnoma Matku 5,22% (14). Pacnipenenenue maTtosoruy meWKy MaTKU BBITISIIENO CIEAYIOIIIM
obpazom: ASCUS + ASCs-H - 18,47% (46 cnyuyaeB) LSIL - 62,25% (155 cnygae), HSIL - 19,28%
(48).

PacripocTpaHeHHOCTH TIOCKOKIIETOYHBIX TOPAXKEHUH, CTpaTU(QHUIIMPOBAHHAS TIO BO3PACTHBIM

rpynmnam pacmpeneneHa cieayromuM odpazom. Camast Beicokas pacrpoctpaHeHHOCTh ASCUS u
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ASCs-H (37% u3 Bcex) Habmoa1ach Cpein JKEHIIUH B Bo3pacte ot 38 1o 45 ner. Jlerkas creneHb
JMCIUIA3UH ISHKU MaTKH BCTPEYallach CPEIU MOJIOJIBIX JKEHITUH B Bo3pacte oT 20 1o 30 net - 30%.
33% cnyuyaeB TSKENON TUCIUIa3UH IPUXOIUIIOCH Ha )KEHILMH B Bo3pacTe oT 31 1o 37 set. ITockonbky
3Ha4YeHHUE P, TMOJYYCHHOE C IMOMOMIbI0 KpHuTepusi Xu-kBaapar [lupcoHa, mpeBbIIaeT 3HaUCHHE
sragumoctH (0,05), cBsI3b MEX Ty TUIOCKOKIICTOUHBIMHE MTPEIPAKOBBIMH MTOPAKCHHUSIMH ICHKU MaTKU
¥ BO3PACTHBIMU IPYIIIaMH HE SIBJIICTCS CTATHCTUYCCKH 3HAYHMOM.

Jlons aTUNUYHBIX MJIOCKUX KJIETOK HeonpenesneHHol 3Hauumoctu (ASCUS) u aTunmyHbIx
TUTOCKUX KJIETOK, HE TO3BOJIIONINX HCKIIOYUTH TUIOCKOKIETOYHOE MOPAKEHUE BBICOKOW CTETICHU
3nokadectBeHHOCTH (ASCs-H), coctaBuna 18,47%.

Taxum oOpazom, pesynbratel ASCUS + ASCs-H u HSIL Ob171u moYTH 0JIMHAKOBBIMH CPEIU
YY9aCTHUKOB C AaHOMAJIBHBIMH pPE3YIbTaTaMU ITUTOJOTHUM WICHKH MATKH. OTH Pe3yIbTaThl
MPEIBAPUTEIILHOTO aHAIN3a UCCIICAOBAHUN MIEHKN MAaTKH Y JKEHIIWH PETpoIyKTHBHOTO BO3pacTra
SIBHJTUCH OCHOBAHHEM JIJISl TIPOBEJICHUS JJAHHOTO MCCIIETOBAHHS.

Ha 14 nHos6ps 2024 rona B uccie0OBaHUE BKIIOYEHO 48 JKEHIIMH COTJIACHO KPUTEPHSIM
BKJIIOUEHHUSI B ucchenoBanue. 97,9% >KEHIIMH KOPEHHOW HAIMOHAIBHOCTH — Kazamku. CpemaHuit
BO3pacT ManueHTok coctaBuia 35,16+£5,4 roma (19,9-43,0). Bce XEHIIMHBI MMEIOT PETYIISIPHBIC
MOJIOBbIE KOHTAKTHI, Ipu 3ToM 91,6% (N=44) UMer0T 0JHOTO TOJI0BOTO mapTtHepa, 8,3% (n=4) - 2
naptHepoB. B 6pake cocrost 64,5% (n=31), pa3Benenst 16,7%(N=8), ne coctosnu B Opake - 16,7%
(n=8). ITo ypoBHto 0Opa3zoBanus - 75,0% (N=36) umeroT BrICcIIee 0Opa3oBanue, 25%( N=12) - cpenHee
cnenuanbHoe. PocT manueHTok B cpeanem 164+4.2 cm (154-170), Bec - 62,644,3 xr (49,0-97,0 kr),
uHIEeKC Macchl Tea - 23,4+2,6 (17,5-29,3).

Menapxe B cpeanem Haudajiock B 13,7423 (12-17) ner, 97,9% (47) umenu perynsipHbie
MEHCTPYaJIbHBIN IUKJI. bBOJE3HEHHOCTh MEHCTPYalbHOTO LHMKJIA OTMEYEHAa JHUIIb Y OIHOMN
nanueHTKu. [lo 00beMy MEHCTpyallbHOTO LIMKIIA CKyIHBIE OTMEYeHbI Y 3 (6,2%), yMepeHHble Y
45(93,7%). [IpoaomkuTenbHOCTh MEHCTpyauuu B cpenteM 4,9 (2,0-10,0) queii.

Cpennee uncno 6epeMeHHOCTEH Ha OJHY KeHIUHY cocTtaBuio 2,6 (1,0—4,0), B Tom yucne u3
HUX 3akoHumwIuch poxamu 1,5 (1,0-1,05), abopramu - y 7 (14,6%) nanmeHTok. BHEMATOUYHBIX
o6epemeHHocTel He ObU10. Y 31(64,6%) sKeHIMH poJbl ObLIM CaMONIPOU3BOJIbHBIMU U Y 4 (8,3%) —
3aKOHUYMJIMCH OTepalneii kecapeBa ceueHusi. CaMOmpON3BOIbHbBIE BEIKUIBIIIN B aHAMHE3€ OTMEUYECHBI
y 12 (25%) namueHTox.

B Tabnune 1 mpencraBieHbl mokaszareian KoHTpauemniued. KoHTpaneniueil moib30Baanuch
27% (13) manueHToK, U3 HUX KOMOMHUPOBAHHYIO OPAIBbHYIO KOHTPALEIIHIO UCIOJIB3YIOT TOJBKO
1BO€, 4TO cocTaBwio 4,7%, BHYTpUMaTO4HyIO crnupainb - 3(6,2%), OapbepHBIMH METOJaMH, B

YaCTHOCTH —IIpe3epBaTUBAMHU MOJIb30BaTHCH 8 (16,7%).
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Tabmuua 1 - [TokazaTens KOHTpALEIIMH CPEH UCCIIEAYEMbIX KEHITUH

Bcero KombOunupoBanHast Bryrpumarounas IIpesepBarus
opanbHas crpanib
KOHTpaLEeNnIus
1 2 3 4
13 (27%) 2 (4,7%) 3(6,2) 8 (16,7%)

N3 runexosornueckux 3a001€BaHUN OTMEUEHBI B aHaMHe3€ YHAOMETpHo3 -3 (6,2%), kucra

suyHuka - 5 (10,4%), nonun sunometpus - 2 (4,1%), reauransHbli npotarnc 2 (4,1%), MuoMa MaTKu

- 2 (4,1%), nucruta3us merKu MaTku Jierkou crenenu - 1 (2,1%), nucruiasust Tsokenoi crenenu - 1

(2,1%), Barunut -1 (2,1%). OxTonus meikn Matku otMeueHa y 27 (56,2%). becruionaus, ciyyaes

MIPUMEHEHHSI BCIIOMOTATENIbHBIX PENPOAYKTUBHBIX TEXHOJIOTUN He Obuto (Tabmuna 2).

Tabnuma 2 - ['mHekonornyeckne 3a007IeBaHIs CPEAN UCCIETYEMbIX

Ho3zonorus Yacrorta
2
DHAOMETPHO3 3 (6,2%)
Kucra snunvka 5 (10,4%)
[Tomun sHgOMETPHS 2 (4,1%)
['eHUTANBHBIN TIPOJIATIC 2 (4,1%)
Muoma MaTku 2 (4,1%)
JlMcruia3ust MEHKY MaTKU JIETKOH CTEICHH 1(2,1%)
Jlucrnasus medKu MaTKT TSKEJIOW CTEIICHH 1(2,1%)
Barunaut 1(2,1%)

OKTONHUA NIEHKH MAaTKU

27 (56,2%)

N3 mnepeHeceHHbIX paHee WH(MEKINH,

nepeaaBacMbiX IIOJIOBBIM IIYTEM,

OTMCUYCHBI:

xnamuauitnas uHdeknus — B 2,1 % (1), tpuxomonaanas — B 2,1 % (1) ciydaeB, OGakTepHanbHBIH

BaruHO3 —y 2,1 % (1) >keHIIuH.

DKcTpareHuTajabHas MaTOJOrUs BBISBJICHA Yy MAlMEHTOK: aHeMmus - 2 (4,2%), 3aboneBaHus

IIUTOBUIHOM keune3bl - 3(6,3%), aprepuanbHas runeprensus -2 (4,2%), caxapHslii tuadet 2 tuna -

1 (2,1%), xponuueckuii ractpur - 2 (4,2%), xpounueckuil nuenoHepput - 2(4,2%), raitmopur - 1

(2,1%), nucropMoHanbHbIE 3a001€BaHUs MOJIOYHBIX kene3 - 1(2,1%) cnydaeB (Tabnuua 3).

Ta6Jmua 3- 3KCTpal"eHI/ITaJ'ILHa$I MaToJIoruAa Cpean UCCICAYCMbIX

Hozonorus

YacrtoTta

1

2

AnemMus

2 (4,2%)
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[Tponomkenue Tabnuibt 3

1 2
3a0oJieBaHMsI IIUTOBUIHOM KEJIE3bI 3(6,3%)
AprepuanbHas THIIEPTEH3US 2 (4,2%)
Caxapusblil tuabet 2 Trna 1 (2,1%)
XpOHUYECKUI racTpuT 2 (4,2%)
XpOoHUYECKUH MHUETOHEPPUT 2(4,2%)
laiimoput 1 (2,1%)
JlucropMoHaIbHBIE 3200JI€BaHNST MOJIOYHBIX JKEJIe3 1(2,1%)

OTsAro1IeHHBIN HACTIEACTBEHHBIN (PAKTOP OTMEUEH 10 CJICIYIOIINM 3a00JI€BaHUSIM B TaOJIHIIE

4: - cepneuHo-cocynuctoeie 3aboneBanus - 1 (2,1%), pak Toscroit kumku - 2 (4,2%), BApUKO3HOE

pacimupenue BeH Taza -1 (2,1%), aprepuanbHas runeprensus -7 (14,6%), pak meiku matku -1

(2,1%), OponxuanbHas actMma -1 (2,1%), caxaphsiii uader -1 (2,1%).

Tabnuma 4 - HacnencrBenHble 3a001€BaHNsI CPEAU UCCIIETYEMbIX

Ho3zonorus YacroTta
1 2
CepaeuHo-cOCyaUCThIE 3a00IeBaHMUS 1(2,1%)
Pak ToJICTON KHIIKK 2 (4,2%)
Bapuko3Hoe pacimupeHue BeH Tasa 1(2,1%)
AprepuanbHas THIIEPTEH3Hs 7 (14,6%)
Pak 1reiiku MaTKH 1(2,1%)
bponxuanpHas actMa 1(2,1%)
CaxapHblii 1uabet 1(2,1%)

10,4% >XeHIMH HUMeNH aJUIEPruYecKue peakUuH pas3IMyHOro Xapakrepa:

CC30HHBIC

MOJUTMHO3BI — 5, Ha mHIeBbie PO ayKThl — 3 (6,3% - MOMHIOPBI,, MOJIOYHBIE IPOTYKThI, FPAHATOBBIH

COK), Ha 1mepcTh -1(2,1%), xumuueckue cpeactna - 1(2,1%), nekapcTBenHsie mpemnapaTtsl — 12,6%

(o, acnupuH, aHTUOMOTUKH, CYIIPACTUH) B BUAE aHADUIAKTHUECKOTO II0Ka.

HpI/I HU3YUCHHUHN aHaMHE3a B YaCTHU IICPCHCCCHHBIX 3a00JICBaHUM IICHKH MaTKU YCTAaHOBIJICHO,

9TO B LUTOJIOTUYECKUX HccleAoBaHusXx B 4 caydasx (8,3%) COOTBETCTBOBANU MOPAKEHHUIO

MHOTOCJIOHHOTO TIockoro »miutenus Tsokenoi crenenu (HSIL), B 3 cmygasx LSIL(6.2%), B oqHOM

ciyqae ACG (2,1%), B 7 cmyuasx (14,6 %) BbISIBI€HBI aTUMHYHBIE KIETKH TJIOCKOTO JIUTEIHS

HesicHoro 3HaueHus (ASCUS), B 25 ciyuae (52%) 3apuKkcupoBaHO OTCYTCTBHE BHYTPUKIETOYHOTO

nopaxeHus wiu 310kadectBeHHOCcTH (NILM) (Tabnuna 5).
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Tabnuua 5 - I{uronornueckoe UcCacI0BaHUE

Pesynbprarsl {uTOJIOrHH Yacrorta
1 2
HSIL 4 (8,3%)
LSIL 3 (6,2%)
ACG 1(2,1%)
ASCUS 7 (14,6%)
NILM 25 (52%)

Cornacno Tabnuua 6 nonoxurensHelid BITU craryc otmeuen y 9 nanuentoxk (18,75%), y 10
nanueHTok (20,8%) orpunarensusiit u 29 (60,4%) naruentok He oocnenoBanbl Ha BITY. Tumner BITY
obuapyxensl: 16 tuna y 4 (8,3%), 31 tuna - 2 (4,2%), 51 tuna -1 (2,1%), 52 tun - 1 (2,1%), 58
tumna -1 (2,1%), 66 tuna - 2 (4,2).

Tabmuma 6 - BITY craryc cpemy uccinemyeMbix

Crartyc Yacrorta

1 2
[TomoxuTenbHBII 9 (18,75%)
OTtpunareabHbIi 10 (20,8%)
He 06cnenoBanbl 29 (60,4%)

W3 mpoBeieHHBIX MAaHUITYJISIIUU HA MIEHKE MaTKU OTMEUYEHBI AUAaTEPMOAIEKTPOKOAryIsIUs
y 9 (18,7%), xonuzauus meiku Matku y 2 (4,2%), netneBas sxkcuusus — 2 (4,2%), Ouoncus menku
Matku y 3 (6,2%) nanueHTok.

[IpoBenena xosbnockonus B anamuese y 19 (39,6%) nauueHToxk.

Bakuunauus ot BITY npoBeneHa nuiib y 0OJHOM NallMEHTKH B aHAMHE3€.

N3 obGcnenoBannbix 48 mamueHtoB Ha 14 HosiOpst 2024 roga mHONMydeHBI Pe3yAbTaThl
naboparopubix uccienoBanuil I[P meromoM Ha mHGEKIUU, MepeAaroIuecs MOJOBBIM ITyTEM.
Hawubosee vacto BbIsiBICH OTMeueH rapaHepemies B 52,0% ciydaeB (N =25), ypeamiazmos B 23%
ciydaeB (n =11), nutomeranosupyc B 14,6%(n=7), muxoriazmos 10,4% (n =5). VY 10 (21,0%)
MAIMEHTOK OTMeUeHa 1o 2 UHPEKIMH, y TpeX MmauueHToB (6,2%) no 4 undexuuu u 'y ogHoi (2,0%)
nuarHoctupoBansbl 3 uHpeknun. CTpykTypa HHPEKIuu oTMedyeHa B Tabnure 7.

Tabnuua 7 - Mapekuu, [MarHocTUpOBaHHbIE y TAIIMEHTOK

Nudexunn YacrtoTa
1 2
Candida albicans 3(6,2%)

Chlamydia trahomatis 1(2,1%)
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[Tponomkenue Tabaubr 7

1 2
Gardnerella vaginalis 25 (52,0%)
Trichomonas vaginalis 1 (2,1%)
Ureaplasma urealyticum 11(23,0%)

uromeranosupyca (BIIT-V)
uromeranosupyca (BIIT-V)

[{uromeranosupyca (BII-V) 7 (14,6%)
Mycoplasma hominis 5(10,4)
Mycoplasma genitalium 2 (4,2%)
Hroro 55

Takum 00pa3oB, CileAyeT OTMETUTHh BBICOKYH) HWH(GUIMPOBAHHOCTh IIEHKHM MAaTKH |
[EPBUKAITHHOTO KaHasa KeHIIWH Pa3IMNYHBIMUA BUJIaMU UH(EKITUH, TIepe1aBaeMbIX TOJIOBBIM ITyTEM,
YTO yKa3bIBACT HA HEOIArONPUATHBIA KOMOPOUIHBIN ()OH W HAIMUKE BOCTIAIMTEIILHOTO Tpoiiecca. B
56,2% cnydaeB (N =27) ormeuen nonoxutenbHbii BITU. U3 Hux Hanbosee yacto otmeden BITY 16
u 45 tunoB (Tabmuria 8).

Tab6numa 8 - BITY craryc y 00cieJoBaHHBIX MMAIIHCHTOB

BITY Crartyc
1 2
16 Tuma 5 (10,4%)
18 Trma 3 (6,2%)
31 tuma 3 (6,2%)
33 tuma 1(2,1%)
35 tumna 4 (8,3%)
45 Tuma 5 (10,4%)
51 tumna 1(2,1%)
52 tumna 3 (6,2%)
56 Tuma 1(2,1%)
59 tuna 1(2,1%)
Bcero 27(56,2%)

IIpu sToM BUpycHas Harpy3ka o BITH 16 tuna cocrasuna 3,1*10*5 KOE/ma, BITY 35 tuna
- 5,1*%10*5 KOE/ma. BITY 45 tuna - 3,9*10*5 KOE/ma. BITH 51 tuna - 3,3*10*5 KOE/mu, BITH 52
tuna - 6,5%10*5 KOE/mi.
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OOcnenoBaHne IEPBUKAIBHOTO KaHAIa METOAOM KMJIKOCTHOM OHKOLMTOJOTHH U
IIPOJACMOHCTPUPOBAJIO OTCYTCTBUE€ M3MEHEHHMH KIETOK KakK JKEJIe3UCTOro, TaK M IUIOCKOIO
srutenusA(NILM) y mnonoBunbl nanueHTok. Ciy4aeB BBISABICHUS AaTUIMYECKUX KIETOK HE
HaOmoaan0ck. MI3MeHeHus KIIETOK HEM3BECTHOTO MIPOMCX0KICHNS HAOII0AJIOCh Y KayKIO0H TpeThe
nanueHTKu — 33,3% u 'y 4,2% - u3meHenus xenesucroro snurenus. (Tadbmuua 9).

Tabnuma 9 - Pe3yapTaThl IUTOJOTUYECKUX MCCICAOBAHUN Y KEHIIIMH PEIPOYKTUBHOTO BO3pacTa

OCHOBHOM T'PYIIIIBI

PesynbTarhl muTOIOTHH Yacrora
1 2
LSIL 6 (12.5%)
ASC-H 2(4.2%)
ASCUS 16 (33.3%)
NILM 24 (50%)
- TUIIEPKEPATO3 2
-peaKTHBHBIE H3MEHEHHUSI MHOTOCIIOWHOTO 2
TUTOCKOTO SIHUTENNS
Hroro 48

Kaxk nokasanu pe3ynpraThl uccienoBanusa y 12,5% otmedena qucmasus II0CKOTO SIATETUS
HIEHKH MAaTKHU JIETKOM CTETICHH.

VYcranoBnenue cBs3u Mexny uHbunupoBanuem BIIU w gucnmasueld jerkoi creneHu
MO3BOJIMJIO YCTAaHOBUTH, YTO Y MAIIMEHTOK TaKXKe MMECIOTCS MH(EKINH, Mepelaloniiecs MoJIOBbIM
MyTeM KaK MHKOIIa3Mo3 M xiamuauo3. Cpemu sxkeHuH, umHuiupoBanHeix BITY y 3 (6,2%)
BBISIBJICHA JIUCILIA3Us TI0CKOTO anutenus, y 4(8,3%) — ASCUS, y oano#t mauuentku (2,1%) - ASC-
H.

Koasdduiment xoppensuuu no npeaBapuTeIbHbIM pacyeTaM Ha 3Ty 4acTh 0OCIEIOBAHHBIX
xennuH ctaBui r=0,(P<0,05).

[To ob6cnenoBaHri0 HA UMMYHOJIOTHUECKUN CTaTyC LIEPBUKAIBHOTO KaHala y KEHIIUH C
unpunupoanueM BIIY, umeromux mpenpakoBble 3a00NeBaHUs IMICWKH MATKH, HE TOJIYYEHBI
pe3yNbTaThl — OHU B HACTOSAIIEE BpeMs HaXOAATCs B paboTe.

Takxum 006pazoM, HECMOTpPSI Ha MaJIOYUCICHHOCTh MOMYYSHHBIX Pe3yIbTaTOB HCCIEAOBAHMUS,
MpeIBAPUTENILHO MOXHO 3aKIFOYUTh BBICOKYIO HMH(puuupoBanHocTs BITY — 56,2% cpenu >xeHIIMH
PENPOIYKTUBHOTO BO3pacTa, MMEIOIINUX 3a00JIeBaHUS MICHKH MaTKU. B 9TOM ke rpyrie BBICOKHIA
MPOLIEHT WH(EKIUN, IEPETAOIINXCS MOJIOBBIM IyTEM, YTO MOYKET MOCIYKUTh HEOIaronpusTHHIM

¢dbonoMm i npucoenuHenust BITY.
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3AK/IIOYEHHUE

IIpenpakoBeie MOpakeHUs MEUKU MATKU y KEHIIMH PEIPOJLYKTUBHOIO BO3PACTA SABJIAIOTCS
aKTyaJlbHOH MPOOIEeMOI COBPEMEHHON METUITUHBL. DTH COCTOSIHUS MOTYT MPOTPECCHPOBATH IO pakKa
IIEWKH MaTKH IPU OTCYTCTBUU CBOEBPEMEHHOW TUArHOCTUKHU M JiedeHusl. OCHOBHBIMU (haKTOpaMu
pHUCKa IPEIpaKoBOro MOPAKEHUS IIEWKH MaTKH SBJISIOTCS BUPYC HanwyuioMel uyenoBeka (BIIY),
0CcOOEHHOCTH O00pa3a XH3HH, a TAaKKe COCTOSHHE BarMHAJIBHOTO MHKPOOMOMa W MYKO3HOTO
MMMYHHUTETA.

Hacrosimmas mporpamma HampaBieHa Ha KOMIUIEKCHOE H3y4YEHHE pOJIM MHUKpOOHMOMa U
MMMyHUTeTa B paszButun BIIY-acconmmpoBaHHBIX MNPEIPAKOBBIX IMOPAKEHUN IIEMKH MAaTKH,
pa3paboTKy HOBBIX METOJOB JAMATHOCTUKH U JIEYEHUS, a TAKXKE CO3JaHHE CHEelHaTN3MpPOBAHHOIO
LEHTPa JJIs OBBIIIEHUSI JOCTYTHOCTH MEAUIIMHCKON OMOIIY U TPO(UIAKTUKU paKa MIEMKH MaTKH.

Pe3ynprarhl JaHHOTO HAyYHOTO MPOEKTA CYIIECTBEHHO PACIIUPAT CYyLIECTBYIOIINE 3HAHUS O
MHUKpOOHMOME BIIArajuilla U €ro pojii B MATOr€He3€ IMPEeIpPaKOBBIX MOPAKEHUM IIEMKH MaTKu y
JKEHIIMH pENpOayKTUBHOTO BO3pacTta. B Xoae wuccnenoBaHUs YAACTCS BBISIBUTH KIIHOYEBBIE
0COOEHHOCTH MUKpPOOMOMa LIEHKM MaTKH/BlIarajiviia, a Tak’Ke CBS3b €ro COCTaBa ¢ TUIIaMU BUpYyca
nanwuiomMsl yenoBeka (BIIY), uyTo mo3BomuT yriayOuTh MOHMMaHHE MOJEKYISIPHBIX MEXaHU3MOB
pPa3BUTHS TPEIPAKOBBIX HW3MEHEHWH. Takoi moaxoa OyaeT crnocoOcTBoBaTh 0o0Jiee TOYHOM
JIMAarHOCTHKE M pa3pabOTKe MHIUBUIYaIM3HMPOBAHHBIX METOJOB NMPO(UIAKTUKU U JIEYCHMS, YTO
SBJIICTCS BXKHBIM LIIaroM B OOph0O€ C pakoM IIEHKU MAaTKU, OAHOM 13 BEAYLIUX NIPUYUH CMEPTHOCTH
JKEHILMH B MUDE.

Oco60e BHUMaHUE B X0JI€ UCCIIEZ0BAaHUs OYET yAeaeHo pa3paloTKe U KIMHUYECKON OLICHKE
HOBOM OMOJIOTUYECKU aKTUBHOW CyOCTaHIIMM, HAlpaBICHHOW Ha KOPPEKLHIO MUKpOOHOMaA IIEHKH
MaTK{ IpU TNPEAPaKOBBIX COCTOSIHUAX. byner wu3ydeHa u oOocHOBaHa OHMO0€30IIaCHOCTH U
KIMHUYECKasT (PPEKTUBHOCTh IPEUIOKEHHOTO CPEICTBA, YTO OTKPOET IMEPCIEKTUBBI I €ro
JaTbHEUIIEero UCHOJIb30BaHUS B KIMHUYECKON MpakTHKe. DTU pa3pabOTKU CYLIECTBEHHO MOBBICAT
YPOBEHb MEAMLIMHCKOW MOMOIIM U oOecriedyaT CHUKeHHE 3a00J1eBaeMOCTH PakoM LIEHKH MaTKU B
Kaszaxcrane u Ipyrux cTpaHax ¢ aHaJIOTMYHOM 3MUAEMHOJIOTHYECKON CUTYalluEH.

Co3nanue 1eHTpa NpoUIaKTUKN MPEIPAKOBBIX 3a00JIeBaHUM KN MaTKU Oy/eT BaXKHbIM
3TaroM B peaju3allMy MPOrpaMMbl, HalpaBJIEHHON Ha MOBBIIIEHHE KBATU(PUKALUU MEAUIUHCKUX
CIELIMAJINCTOB, BHEIPEHUE COBPEMEHHBIX METOAOB JMArHOCTUKU W JICUEHUS, a TAKXKE YIy4llIEHHE
JI0CTyIa K KaYECTBEHHON MEAMIIMHCKON MMOMOIIY /ISl )KEHIIWH U3 TPYII pyucKa. /J[aHHBINA LIEHTp He
TOJIbKO 00ECHEeUUT IMPOBEJCHNUE BBICOKOKAUECTBEHHBIX MPO(PHIAKTHUECKUX MEpPONPHUSATUH, HO U
OyzeT cyXHUTh MIaTGOPMOI Ul HAyUYHBIX MCCIIEJOBAaHUN 1 0OMEHa OTIBITOM CPEAX CIIEHUATUCTOB.

[IpakTnueckass 3HAYMMOCTb IOJYYEHHBIX pE3YJIbTAaTOB 3aKIOYAETCd B TOM, UTO

pa3pa6OTaHHBIC METOABI MW TCXHOJIOT'MHM, OCHOBAHHBLIC Ha MHCCICIA0OBAaHNU MHKpOGI/IOMa n
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MMMYHOJIOTHYECKOTO Tpoduiss MIeWKHM MAaTKH, MOTYT OBITh BHEAPEHBI B MOBCEIHECBHYIO
KIIMHUYECKYIO TIPAKTHKY. JTO 00ECIEeYUT KOMIUICKCHOE pelIeHHE MPOOJIeMbl PaHHEH TUAarHOCTUKH
1 2QGEKTUBHOTO JICUCHHSI IPEAPAKOBBIX COCTOSHUM, YTO, B CBOKO OUEPE/Ib, OKAXKET MOJIOKUTEITHHOE
BIIUSTHUE HA 3JI0POBBE KEHIIHUH M OyJET CIOCOOCTBOBATh CHIKCHHIO 3a00JIEBAEMOCTH U CMEPTHOCTH
OT paKa IEUKN MATKH.

Peanm3amusi JaHHOTO TIPOGKTAa 3HAYUTEILHO TIOBJIMSAET HA pa3BUTHE HAy4YHO-
HCCIICIOBATEIILCKOW pabOThl B 0OJACTH MEIUIIMHBI, OHKOJIOTUH U OMOTEXHOJIOTHH, CIOCOOCTBYS
MOBBIIIEHUIO HAYYHO-TEXHUIECKOTO TIOTEHITHAIA YIaCTBYIONINX OpraHu3auii. B KOHeYHOM HTOTE,
WCCIIeIOBAHUS B 00J1aCTH MUKPOOHOMA U JIOKAIIBHOTO HMMYHHTETa PACIIUPSAT TOPH30HTHI HAYKH U
BHECYT 3HAYUTEIILHBIN BKJIA]] B PA3BUTUE HOBBIX MTOIX0JIOB K TUATHOCTHKE U JICUCHHIO MTPEAPAKOBBIX

3200JIEBAHUN MIEHKN MATKH.
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MNPUJIOXKEHUE A

Kanennapubiii mian

7
2y IMpunoxenwue 1
5P -2 2¢ K HaCTOALUEMY JIOFOBOPY
Ne ot«_OF » 40 2024 rona

KAJIEHJIAPHBIN TLIAH

1. HammenoBanne opranusanun

1.1 1o npuopurery: Hayka o KH3HH U 310pOBbeE.

1.2 Tlo noxnpuoputery: MHHOBAMOHHEIE HCCIICAOBAHMS B METHIHHE H OOLICCTBEHHOM
3/paBOOXPAHEHUH.

1.3 Ilo teme nporpammer: UPH BR24992853 «Haunonansnas nporpamma u3ydenns BITY ¢

pa3pabOTKOi HHTErPHPOBAHHOIO MOIXOAA K 2} eKTHBHON ANArHOCTHKE H TEYSHHIO IPEJPAKOBLIX
COCTOSAHUIY.

1.4 Obwas cymma nporpammsl 544 519 786,64 (namecom COPOK 4emvipe MUINUOHA
nAMbLCOM OCGAMHAIYAML MBICAY CEMbCOM 60CEMbOCCIM wiecms) TEHre 64 THBIH, B TOM YHCJIE C
Pa3sOHMBKOIi 110 roaaM, JUTs BBIOMHEHUs paGoT COrIACHO MYHKTY 3:

Ha 2024 ron - B cymme 144 975 033 (cmo copok wembipe muniuona deesmbcom cempoecsm
nAMo MuiCAY MpUOYamsp Mpu) TeHre;

Ha 2025 roa - B cymme 799 887 844,04 (cmo dessinocmo Oe6simb MUIIUOHOG BOCEMbCOM
60CeMbOCAM CeMb MbICAY 60CEMbCOM COPOK Yembipe) Terre 04 THBIH,

Ha 2026 rox - B cymme 199 656 909.60 (cmo dessnocno Oessimb Muniuonos wecmscom
nAMLOECAM wiecms MulcA4 0e6AMbCOM 0e6smsp) Terure 60 THBIH,

2. XapaKTepHCTHKA HAYYHO-TEXHHYECKOH MPOIYKIHHA 110 KBATHQHKAHOHHBIM
NPH3HAKAM H JKOHOMHYECKHE 10KA3ATE. TH

2.1 HanpaBienue paGoter: Meauuuna u 3ApaBooxpaHeHne. KimHMYeckas MemHitHa.
AKyLIEepCTBO H rHHEKOJIOTHs. DyHIaMeHTanbHOE

2.2 O6aacTb NpHMeHeHHs: AKYIIEPCTBO H THHEKOIOTHSL.

2.3 KoHeuHslii pe3ybTart:

- 3a 2024 rox: Oymer nposesen mnomGop u PEKPYTHHI TNALKEHTOB /I Y4acTHs B
HCC/E/IOBaHHH, OYIeT NpOBeIeHO NepBHYHOE KIHHHKO-1a00paTopHoe  obcienosanune. byner
nposesien cOop Guomartepuana u Beyteneso JJHK w3 Guomarepuana Y4YaCTHHKOB, TMpOBeAeHA
npoGonoaroroska. Bysmer mnposesen cGop Guomarepuasa YHYaCTHHKOB. byzaer noarotomneH
[IPOMEXYTOYHBIN OTYET.

- 3a 2025 rox: Oyaer mnposeneH momGop PEKPYTHHI [ALMEHTOB JUIS y4acTHA B
HCC/Ie/I0BAHMH, OyJeT MpOBENCHO NepBHUHOE KIMHHKO-1a00opaTopHoe  obcieaosanne. byzner
nposejieH c6op Guomarepuana u Beeneno JHK u3 Guomarepuana yyactunkos. byzner npoBesieHa
TPOGONOArOTOBKA, BBIIONHEHO CEKBEHHPOBAHHE BCEX obpasuos. Bymer nposexen cGop
Guomarepuana yuactHukos. Byner nposeaena NPOGONOArOTOBKA H TOJY4eHb! IEPBHUHEIE JAHHbIE
no Bseem obpasuam. Byaer mposesena paspaGorka cyGcranins, 0GOCHOBAHEI KOMIIOHEHTHI,
noJyyeHa nabopaTopHas MapTHs, NMpOBeleHa ONEHKa 0e30MacHOCTH TNIOJIy4YeHHOH CyGCTaHLMK.
Byzet oTkpbiT ueHTp npodunaktuku NpeapakoBLIX 3a0oeBanuii welikn matkn. Byzer MPOBECHO
o0yueHHe /U151 Bpadeii u Bpavelt PE3HICHTOB, CTy1eHTOB. BynyT onyGimkoBansl He MeHee 5 (nsiTH)
cTatelf u (W) 0030pPOB B PElEH3UPYEMBIX HAYYHBIX H3JAHHAX 110 Hay4HOMY HAampaBjieHHIO
[IpOrpamMMel, BXOASILIKMX B | (epsbiit), 2 (BTOpoii) 1 (M) 3 (TpeTHii) KBAPTHIL TI0 HMOAKT-(PakTOpY
B 6a3e nanupix Web of Science (1) mMeromx npouenTHIs o CiteScore B Gaze JlaHHBIX Scopus
He menee 50 (naTunecsTh); He Menee 6 (mmecTu) cratelf B KypHajax, pekomengoBanipix KOKHBO:
He MeHee 3 (Tpex) oOBLeKkToB HHTEJUIEKTYaTbHOH COOCTBEHHOCTH (NMAaTeHT WM dBTOPCKOE
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CBHETEJIBCTBO), 3aperHCTpUpoBaHHEIX B HamumonanrsHoM MHCTHTYTE  MHTE/UIEKTYanbHOM
cobereennoctn Pecry6mukn Kasaxcras. Byser noAarotosiies npoMexyTOUHEIH OTYeT.

- 32 2026 roa: Oyxer nposeneH OHOMH(OPMATHYECKHH M CTATHCTHYECKHH AaHAIN3
NOJIYYEeHHBIX NaHHBIX. ByneT nposenena cratuctiudeckas 06paboTka NoTy4eHHbIX JaHHBIX M aHATH3
C KIMHHKO-NA0OpaTOpHBLIMH MOKaszaTensMH. Byaer nposeneHo uccnenosanue 3ddeKTHBHOCTH
nosny4eHHoH cyGeTanuu. By 1y T npoBe/ieHbl TeICKOHCY/IbTALHK TAUKEHTOB | Bpayeil U3 PerHoHOB.
Bynyr nposeneHsl TeMaTHYeCKHE YCOBEpLIEHCTBOBAHHS Bpauel (Npe3eHTAlMH, JICKIHH,
KoHCysnbTauuu). Byayr omyGnmkoBanel He MeHee 4 (ueTelpex) crared W (wiM) 00630poB B
PELEH3UPYCMBIX HAYYHBIX M3aHHAX IO HAaydHOMY HANpPaBIEHHIO MPOrpaMMbl, BXOIAIIMX B 1
(nepsoiit), 2 (Bropoit) u (unu) 3 (TpeTwit) KBapTHIb 1O MMNAKT-(GakTopy B Gasze nanHex Web of
Science u (wm) mmerommx npouentrns no CiteScore B Gase namHBIX Scopus He MeHee 50
(naTuaecaTu); ne MeHee 4 (deThipex) crarteii B xKypHanax, pekoMmennosanusrx KOKHBO; He menee
1 (ozHoit) MoHOrpadun wiM yd4eGHBIX NOCOOHH B 3apyGeHBIX H (MIIH) Ka3aXCTAHCKHX H3ATE/bCTB,
PEKOMEH/IOBAHHBIX YYEHBIM COBETOM H (MJIM) HAy4YHO-TEXHHYECKHM COBETOM OpraHM3aluu
3aABHTENA; HE MeHEe 2 (ABYX) 0OBEKTOB HHTEIUIEKTYabHOM COOCTBEHHOCTH (IATEHT HITH ABTOPCKOE
CBHJICTE/IbCTBO), 3apPErMCTPUPOBAaHHEIX B  HaumonHambHOM MHCTHTYTE MHTEUIEKTYalbHOM
cobersennoctn PecniyGmukn Kasaxcran. ByeT HoAroToB/IeH 3aKIIOUHTETBHE OTYeT.

2.4 TlarentocnocoGHOCTE: ByayT monyuenst He MeHee 2 (JBYX) IATEHTOB B 3apyGesKHBIX
NATeHTHBIX GI0pO (eBpPOMECKOM, aMePHKAHCKOM, AIOHCKOM) HJIH He MeHee 2 (IByX) 3apy6exHbIX
HITH MEKTYHApOJHBIX MATCHTOB, BKIKYEHHBIX B 0a3y nannsix Derwent Innovations Index (Web of
Science, Clarivate Analytics) 1160 He MeHee 5 (11sTi) 00BEKTOB HHTEUIEKTYANBLHON COGCTBEHHOCTH
(maTeHT WJIH aBTOPCKOE CBHIETE/BCTBO), 3aperHCTPHpOBaHHBIX B HaumonanshoM MucTuTyTe
HHTEJUIEKTYanbHo# cobeTBenHocTr Pecny6nnku Kaszaxcran.

2.5 HayuHO-TeXHHYECKHUi ypOBeHb (HOBH3HA):

HacTosmmii npoekT HanpapieH Ha KOMIUIEKCHOE M3y4eHHe B3aHMOCBA3H MEXIY COCTABOM
BArMHAIBHOTO MHKPOOHOMA, JNOKATHHBIM MMMYHHTETOM M DasBHTHEM IPEIPAKOBBIX MOpakKeHHii
meHKH MaTKH y skeHmuH Kasaxcrana penmpoayKTHBHOTO Bospacta. HecMoTpsi Ha IOCTHrHYTHI
[porpecc B MOHMMAHHA MOJICKYJISPHBIX MEXaHM3MOB KaHLleporeHesa, ornocpenosasnoro BITU, u
BHC/IPCHHE IIPOrPaMM CKPHHHHTA M BaKI[HHAIMH, 3a00/1eBAEMOCTEL PAKOM IIEHKH MATKH OCTaeTCs Ha
BBICOKOM YpOBHE B MHpe. TeM He MeHee, TOYHBIC MEXaHH3Mbl B3AUMOLEHCTBHS BArHHAILHOTO
MukpoOHoma ¢ BITY-undexuneii u pasBuTieM OMyX0MH OCTAIOTCA HEAOCTATOYHO H3YYEHHBIMH.

Takum 06pasom, pe3y/TbTaThl JAaHHOTO IPOEKTA BHECYT 3HAYHTENBHBIN BKIAL B IOHUMAHHE
PO/H BarHHANILHOTO MEHKPOOHOMA H HMMYHHTETa B natoresese BITU-accoummpoBanibIX mopakeHHii
IIeHKH MaTKH, 4 TakKe TO03BOJAT pa3spaboTaTh HOBBIE MOJXOAB! K AMATHOCTHKE, NPO(GHIAKTHKE U
JICYEHHIO 3THX COCTOAHMH y yeHImuH KazaxcraHa.

2.6 Hcnonb3oBaHue HAay4HO-TEXHHYECKOH TMPOAYKIMM OCYIICCTBISIETCS: Meuiunckue
OpraHM3alHH, OKa3bIBAIONIHE aKyIEPCKO-ITHHEKOIOTHUECKYIO TOMOIIIb.

2.7 Bua MCNONB30BaHMS PE3yIbTaTa HAYYHOH U (HIH) HAy4YHO-TEXHHYECKOH eSTeNbHOCTH:
PaspaGoTka HOBBIX METOJIOB MArHOCTHKH H JIEYEHHS MPEIPAKOBBIX MOPAKEHHUIl MWEHKH MaTKH Ha
OCHOBE H3Y4CHHS MHKPOGHOMA M MMMYHHTETAa 3HAUHMTENHHO PACIIMPHT HAyYHBIC TOPH3OHTHI M
000raTHT METOIMYECKHUE TIOAXO0/AI B 061aCTH OHKOJIOMHH H MEAHLIMHCKOH GHOTEXHOJIOTHH.

3. Haumenosanue paGoT, CPOKH HX PeaTH3AINN H Pe3y IbTATHI

upp | Hanmenoanue paGor no | Cpok BHINOTHEHHS Oxwunaemslit pesyasrar*
3a/aHu JloroBopy u OCHOBHEIE Hauano | Oxonua
1, STalbl €ro BBUIOJIHEHHS® HHE
JTana
2024 ron
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Iposectn nonbop u|Apryct |[lo 1 Byner npoBenén nabop nanueHToB
PEKpPYTHHI mnauueHTosB s | 2024 nekabps A1 Y4acTHs B HCCICIOBaHHH, a
y4acTHS B HCCJIEIOBAaHMH, 2024 TaKKe WX IepBHYHOE KIMHHKO-
OCYIIECTBHTH MEPBHYHOE nabopaTtopHoe obcienoBanue.
KIHHHKO-1ab0opaTopHOe
obcnenoBanue
H3yunts ocobennoctH | Asryct  |Jlo 1 Byner NPOBEJICH cbop
MHKpoOHOMa weiiku | 2024 nexaGps | Guomareprana u Beiteneno JJHK
MaTKH/BIaraitnia B 2024 n3  OuoMmarepHana y4acTHHKOB.
3aBHCHMOCTH 0T Thna BITY [Tposenena npobonoaroroka
cpeau JKEHILHH
PENpPOAYKTHBHOIO BO3pacTa
B Kazaxcrane
Hccnenosate  ocobennoctu | Asrycr | Jlo 1 Byner npoBeJieH cbop
JIOKIBHOTO 2024 JekaGps | OMOMaTepHana yqaCTHHKOB
HMMYHOJIOTHYECKOro 2024
npoduis B 3aBHCHMOCTH OT
tuna BITY cpeau xeniua
PeNpoOAyKTHBHOIO BO3pacTa
B Kaszaxcrane

2025 ron
ITpoBecTn nozndop u|AuBape |[lo 1 Byner nposenén nabop nauuenTtosn
PEKPYTHHI nauueHToB s | 2025 Hosbps |mis ydacTust B MCCIENOBAaHHH, a
y4acTHs B HCCIEOBAHHH, 2025 TAKK€ HX TEpPBHYHOE KIHHUKO-
OCYIIECTBHTD NepBUYHOE nabopaTtopHoe ofcenoBaHne
KIIMHUKO-71abopaTopHOE
obcrnenoBanue
Wzyunts ocoGenHoctd | SlHBaps | centsidp | Bynmer [IpoBe/IeH cbop
MHKpoOHOMa meitxn | 2025 b Guomarepuana u Begenedo JIHK
MaTKH/BlIaraimma B 2025 u3 OHoMmaTepHana y4YaCTHHMKOB.
3aBHCHMOCTH OT Tuma BITY IpoBenena podonoAroToBKA.
cpenu HEHIIHH BemonneHo cekBeHHpoBaHHE Beex
PENpPOIYKTHBHOTO BO3pacTa o0pa3uos
B Kazaxcrane
Hccnenosars  ocoGennoctn | Susaps | centsop | Byzer IIpOBeEH cbop
JIOK&JIbHOTO 2025 b Guomarepuana yyacTHukoB. Byner
HMMYHOJIOTHYECKOro 2025 NPOBEeJIcHa MpoOOMOAroTOBKa M
npoduiIs B 3aBHCHMOCTH OT NOJTyY€HbI IIEPBHYHEIE JIAHHEIE 110
tana BITY cpexn xenmmn BceM o0pasiiam
PeIPOAYKTHBHOTO  BO3pacTa
B Kazaxcrane
Paspabotka cyGerannnm Ha SuBaps  |Jlo 1 Byner nposezena paspaGotka
OCHOBE Ononoruuecku | 2025 Hosbpst | cyGeranmmm, 000CHOBaHBI
AKTHBHBIX BEIIECTB C IIENBIO 2025 KOMITOHEHTEIL, II0JTy4eHa
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KOPPEKLHH [E€PBUKAILHOTO nabGopaTopHas IapTus, MpOBELEHA
MHKpoOHOMa npH OlleHKa 6e30IaCHOCTH MOJTyYeHHOMH
NpeIPaKOBBIX HATOJIOTHX. cyOcTaHIuH
Co3nartb uentp | Ausaps | Jlo 1 byner OTKPBIT LEHTP
NpoQHIaKTHKH 2025 Hosibps | npodunaktrku MPeIPaKOBBIX
NpeapaKoBbIX 3abosieBaHHi 2025 3aboneBaHuii ek MaTKu. Byner
meifiKH Markd ¢ [eNbio IpoBeIeHo 0OyueHHe /Ui Bpauei u
MOBBIICHAS KBATHDUKALHHA Bpaveif pe3H/IeHTOB, CTYACHTOB
Bpauyei, oOyueHHns
PE3HIEHTOB M  CTY/JCHTOB,
TEJCKOHCY/IbTalluH
nanueHToB u Bpageil PK
[Ty6nukamus pesynsratoB | Susaps | Jlo 1 Bynyr onyGiukoBansl He MeHee 5
2025 Hosbps |(nmst) crareit u (uiu) 0630pos B
2025 PELIEH3HPYEMBIX Hay4HBIX
U3aHUAX 110 Hay4HOMY
HArpaBJIeHHIO [POrpaMMBl,
Bxosmux B 1 (mepsbni), 2
(BTopoit) u (unam) 3 (Tperwii)
KBapTHIb 10 HMMNakT-(GakTopy B
Gaze namaeix Web of Science u
(MIH) MMEIOWMX TNPOLEHTHIb 110
CiteScore B 6Gase mauHbIX Scopus
He MeHee 50 (msTHiecsaTH); He
MeHee 6 (mectu) crateil B
KypHaax, PEKOMEH/IOBAaHHBIX
KOKHBO; me menee 3 (rpex)
00BeKTOB HHTEJUIeKTYaTbHO
coOCTBEHHOCTH  (NIATEHT;  HIH
aBTOpPCKOE CBHJIETENBCTRO),
3apEeruCTPHPOBAHHEIX B
Harnoranssom Uncturyre
HHTEJIEKTYalIbHOM
coOCTBEHHOCTH Pecny6muku
KasaxcraH.
2026 rox
H3yuuts ocobennocts | SluBaps | Jlo 30 |Byger NpoBeieH
MHKpoOHOMa weiixu | 2026 HIOHS OuonHpopmarHyeckuii H
MaTKH/BlIaraamima B 2026 CTAaTHCTHYECKUH aHau3
3aBHcHMMOcCTH OT THna BITY TIOJYYeHHBIX JaHHBIX
cpeu JKEHIIHH
PENpPOAYKTHBHOTO BO3pacTa
B Kazaxcrane
Hccnenosars  ocoGenroctn | Susaps | Jlo 30 Byner nposejena cratuctrueckas
JIOKaJILHOTO 2026 HIOHA | 00paboTKa 10/Iy4eHHbIX JAHHBIX H
HMMYHOJIOTHYECKOTO 2026
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npoduiIs B 3aBHCHMOCTH OT
tana BIIY cpenu xeHmmH

PETIPOIYKTHBHOIO  BO3pacTa
B Kaszaxcrane

aHallk3 Cc KIIMHHKO-
naﬁoparopabmm MOKa3aTeJIsIMH

Paspaborka cyGcranuun Ha|SluBaps | Jlo 1 |Byner npoBeieHO HCCIEAOBaHHE
OCHOBE Ouonornyvecku | 2026 Hosibps | 3dpdexTnBHEOCTH MOTyYEHHOMH
aKTHBHBIX BEIIECTB C LEJIBIO 2026 cybcrantHu
KOPPEeKUHH LEPBHKAILHOTO
MHKpoOHOMa TpH
TIPE/IPAKOBBIX IIATOIOTHIX
Co3snartb ueHtp | Susapep | o 1 |Byayt IPOBEIEHBI
IpopHIAKTHKH 2026 Hostbps | TenekoHCYIbTaMK NALKEHTOB H
NpepaKkoBLIX 3a00JIeBaHui 2026 BpayeH W3 perHoHoB. byayr
meidKH MaTKH C  LeIbio IPOBE/ICHbI TeMaTHYeCKHe
TIOBBIIIEHHS KBaNH(HKAIHH YCOBEpPILIEHCTBOBAHHUS Bpaueii
Bpayei, o0y4enwus (npe3eHTanuH, JIEKIIHH,
PE3HIEHTOB M CTYIEHTOB, KOHCYJIbTALHH).
TENEKOHCYTbTaIHH
nalnMeHToB H Bpauei PK
[Ty6nukanus pesynvratoB | Susaps | Jlo 1| Byayr onyGnukoBanbl He Menee 4
2026 HosOps | (ueTsipex) crareii u (wm) 0630pos
2026 B PpCLEH3HPYEMBIX  Hay4HBIX
H3IaHAAX 1o Hay4qHOMY
HaIpaBIeHHIO MPOrPaMMBl,
BXoasmux B 1 (mepmbri), 2

(BTOpOit) W (unu) 3 (rperuii)
KBAPTWIL MO HMMMakT-GakTopy B
6aze nmanubix Web of Science u
(M) MMEIONMX TNPOLEHTHIb 10
CiteScore B Gase nanmBIX Scopus
He MeHee 50 (mstuaecsTH); He
MeHee 4 (uerblpex) crared B
KypHanax, PEKOMEH/IOBAaHHBIX
KOKHBO; He menee 1 (oauoit)
MOHOrpauu  HIH  yueOHbIX
nocobuu B 3apy0eHBIX U (M)

Ka3aXCTaHCKUX H3/1aTeIIbCTB,
PEKOMEH/IOBaHHBIX YUYEHBIM
COBETOM W (WIM)  Hay4HO-
TEXHUYECKHM COBETOM
OpraHu3alMy 3asBUTENIS; HE MEHee
2 (1ByX) 00BEKTOB
HHTEJUICKTYalbHOM

COOCTBEHHOCTH  (NaTeHT  WIM
aBTOPCKOE CBHJIETEIILCTBO),
3aperHCTPHPOBAHHBIX B
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HammonansHom WucTuryre
HHTEJUIEKTYaIbHOH
COOCTBEHHOCTH Pecniybnmxu
KasaxcraH.

Or 3aka3zunka: Ot Ucnonaurens:

IIpencenarens IIpencenaresns npasieHus

['V «Komuter Haykn Munnctepctsa Hayku 1 K® «University cal Center»
BeiciIero obpasosanus PK» 22

s 10.B.

€JIb IIPOrpaMMBl
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Abstract: Cervical cancer is a largely preventable malignancy of the uterine cervix. The tendencies
in cervical cancer morbidity and mortality have remained similar for the past decade, albeit with
increasing frequency in low- and middle-income countries (LMICs). Moreover, in the majority of
LMICs, cervical cancer is the second most prevalent cancer and the second most common cause of
cancer-related death among reproductive-age women. High-risk human papillomavirus (HR-HPV)
infections have been proven to be associated with up to 95% of cervical cancer cases, with HPV-16
and HPV-18 types being responsible for approximately 70% of all cervical cancers, with the other
high-risk HPV types accounting for up to a further 25%. More recently, the latest data appear to
confirm there is a change in the frequency of HR-HPV occurrence, especially HPV-16 and HPV-18, as a
reflection of the implementation of preventive vaccination programs. Owing to the growing incidence
of cervical cancer among reproductive-age women and with the development of cancer management
approaches, fertility-sparing options have been proposed for early-stage cervical cancer management
as an option for young women, especially those with unaccomplished reproductive desires. However,
methods applied for this purpose (cold-knife conization, loop electrosurgical excision, trachelectomy)
have variable outcomes and do not prevent risks of relapse. Multiple factors are involved in cervical
cancer recurrence, even in cases treated at the early stage of the disease. In this review, the authors
unveil whether HPV infection and virus type could be one of the key factors associated with cervical
cancer recurrence after fertility-sparing surgery. Reviews of the literature reveal that recurrent and
persistent HR-HPV infection is a strong predictor of cervical lesions’ relapse. In particular, HPV-16
and HPV-18 infections and their persistence have been reported to be associated with cervical cancer
recurrence. HR-HPV genotyping before and after fertility-sparing surgery for cervical cancer could
facilitate a personalized approach and improve the overall survival rate. Screening for HR-HPV is
essential during the follow-up of cervical cancer-treated women and will help to predict possible
cancer recurrence.

Keywords: cervical cancer; early-stage cervical cancer; HPV type; HR-HPV; fertility-sparing surgery;
recurrence

1. Introduction

Cervical cancer is a malignant condition of the uterine cervix affecting women world-
wide [1-5]. The causative agents and risk factors associated with cervical cancer are well-
investigated [6,7]. The main etiological factor is human papillomavirus (HPV) infection,
especially the high-risk (HR) types [6]. However, it should be noted that approximately 5%
of cervical cancer cases are not associated with HPV infection [8].
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Apart from HR-HPV infection, other factors may also play a role in the onset and
development of cervical cancer. Such factors may include one or more of the following: the
onset of sexual life before the age of 15; multiple sexual partners [9,10]; immunosuppressive
conditions (e.g., HIV, long-term treatment with steroid hormones); cervical and vaginal
microbiome alterations [11-13]; sexually transmitted infections (STIs) [14-16]; estrogen and
progesterone imbalance, and sex-steroid hormone receptors malfunction [17-20]; genetic
predisposition through polymorphism of HLA, MTHEFR, PALB2, POLE3, as well as other
possible genes and smoking [21-23].

Since the development and implementation of prophylactic HPV vaccination from
2006 onwards, an opportunity to prevent HPV infection dissemination and decrease the
incidence of cervical cancer has become possible [24]. Currently, 136 countries worldwide
have implemented HPV vaccination programs, which were originally recommended for
girls aged 9-15 years old. However, recent study results suggest that the vaccination
program can be useful for a wider range of age groups (i.e., females up to 45 years old) [24].
Moreover, HPV vaccination is increasingly recommended for patients diagnosed with
precancerous cervical lesions and existing HPV infection as a complementary treatment [25].
Nevertheless, despite being one of the preventable cancers via HPV vaccination and cervical
cancer screening programs, cervical cancer remains one of the top three cancers affecting
females worldwide in the 35-45 age group [3,13,26].

Since many women are being diagnosed with cervical cancer in their reproductive
age, before the completion of their fertility plans, modern gynecologic oncology is devel-
oping and implementing fertility-sparing approaches/guidelines to manage these young
patients [27,28]. More recent sources have reported a success rate of fertility-preserving
management of approximately 90% [29]. However, the risk of cervical cancer recurrence
after fertility-sparing surgery still exists due to many factors [29-31]. In this review article,
the authors disclose whether HPV infection, particularly infection with HR-HPV and other
virus types, could be one of the critical factors associated with cervical cancer recurrence
post-fertility-sparing surgery. This study’s hypothesis is that the presence of HPV infec-
tion and long-term persistence of the high-risk virus types result in higher recurrence
post-fertility-sparing surgery.

2. Material and Methods
2.1. Literature Search

Articles published in English were searched in PubMed /MEDLINE, Google Scholar,
and EBSCO from January 2000 to September 2024. The search was performed using the

”nou

following keywords: “early-stage cervical cancer”, “fertility-sparing”, “fertility preser-
vation”, “fertility-sparing surgery”, “human papillomavirus”, “HPV”, “high-risk HPV”,
“recurrence”, and “risk-factors”. Medical subject heading (MeSH) terms were used when-
ever available: “Uterine Cervical Neoplasms” (MeSH Unique ID D002583) as a major
topic, “human papillomavirus” (MeSH Unique ID: D000094302), “fertility preservation”
(MeSH Unique ID: D059247), and “E7 protein, HPV type 16” (MeSH Unique ID C059731).
The search was specified and targeted by using “cervical cancer” OR “early-stage cervi-
cal cancer”, AND “fertility-sparing”, OR “fertility preservation”, OR “fertility-sparing
surgery”, AND “recurrence”, AND “risk-factors”, AND “human papillomavirus”, OR
“HPV”, AND/OR “high-risk HPV” (Figure 1).
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Figure 1. Data extraction flowchart.

2.2. Inclusion and Exclusion Criteria

Original studies, previously published reviews, and one case report were identified
using the highlighted keywords, and keyword combinations were included in this compre-
hensive review article. Inclusion criteria: articles published in English from January 2000 to
September 2024 (the literature search period) and fulfilling the keywords applied. Exclusion
criteria: articles published in languages other than English prior to January 2000 and not
meeting the keywords in the search strategy. Titles and abstracts of articles were retrieved
by applying the search strategy and investigated individually by two review authors to cat-
egorize samples that could potentially meet the aims of this review. Duplicated studies and
irrelevant articles that did not fulfill the listed search criteria were excluded. Full texts of
these hypothetically eligible studies were retrieved (whenever available) and independently
evaluated for suitability by the other two team members. Any discrepancy regarding the
eligibility of specific papers was resolved through mutual discussion among the research
team members. Peer-reviewed articles published in English and discussing HPV infection,
HPV type, cervical cancer, and recurrence after fertility-sparing surgery were included
in this review. Based on the content of this study’s findings and the heterogeneity of the
articles, a narrative synthesis of the data was applied.

3. Results and Discussion
3.1. Epidemiology of Cervical Cancer

Cervical cancer remains a global public health issue [32]. It continues to appear as the
fourth most common cancer among women worldwide and one of the primary causes of
cancer-related mortality among females in the developing world [1,3,4,26,32,33]. The situa-
tion with cervical cancer incidence is more or less stable and under control in the developed
world due to the impact of successful primary and secondary prevention programs [34-36].
However, low- and middle-income countries (LMICs) have a high prevalence and increas-
ing incidence of the disease as a result of the inconsistent implementation of preventative
measures [2-4,32,33,37].

The tendencies in cervical cancer incidence and mortality have remained similar for
the past 10 years, with increasing proportions in LMICs [4,32,38,39]. In 2018, 569,000 new
cervical cancer cases and 311,000 cervical cancer-related deaths were reported [2], while in
2020, there were more than 600,000 cervical cancer cases and almost 350,000 cervical cancer-
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related deaths occurred globally [32]. The global estimated age-standardized incidence of
cervical cancer is 13.3 per 100,000 women/year, and the average age at death from cervical
cancer is 59 years (age range 45-79 years) [4,32,33]. However, these indicators vary widely
among countries, with the maximum incidence and mortality rates being registered in
low-income countries [32]. Overall, 84% of new cervical cancer cases and up to 90% of the
disease-related deaths occur in LMICs [2].

Based on the age-standardized incidence of the reports, cervical cancer ranks as the
third most frequent cancer among women younger than 45 years in almost 80% of countries
in the world [3]. Moreover, according to the recent International Agency for Research on
Cancer (IARC) report, cervical cancer is the second most prevalent cancer and the second
most common cause of cancer-related death among reproductive-age women (15-44 years)
in 23 countries globally (mostly in sub-Saharan Africa) [3].

3.2. Cervical Cancer and Human Papillomavirus

Human papillomavirus is the most common sexually transmitted virus in the world;
however, the non-sexual route of transmission is also considered important [37,40,41]. The
lifetime risk of HPV contraction is estimated at 85% [42]. Fortunately, up to 80-90% of HPV
infections are resolved by the host immune system without any clinical consequences [37].

Based on their cancerogenic properties, HPVs are divided into two groups—low-risk
(LR) and high-risk (HR) HPV infections [43,44]. The high-risk cancerogenic HPV types
include HPV-16, -18, -31, -33, -35, -39, -45, -51, -52, -56, -58, -59, -68, -73, and -82 [45].
Approximately 5% of all types of cancers worldwide are related to HPV infection [37,46].
The association between HPV infection and cervical cancer has been proven, and more
than 95% of cervical cancer cases are associated with HR-HPV genotypes [6,37,40,43,46].

Prevalence of HR-HPV in Cervical Specimens

More than 35 HPV genotypes have been identified from anogenital neoplastic le-
sions [40,41,43]. Of all HPV-related cervical cancers, HPV-16 and HPV-18 types are respon-
sible for approximately 70%, and the remaining HR-HPV types account for up to 25% [37].
The detailed analysis of the HR-HPV types’ distribution reveals that HPV-16 accounts for
50-60% and HPV-18—for 10-20% of cervical cancer cases in most countries [40]. Of the
other most common HR-HPV types, HPV-45 and HPV-31 can be found in 4-8% and 1-5%
of samples, respectively [40]. One of the recent sources reported the global frequency of the
most prevalent HR-HPV genotypes detected in cervical cancer specimens are HPV-16 (up
to 83. 8%) and HPV-18 (41%). The other most prevalent HR-HPV types include HPV-52
(40.7%), HPV-51 (18.8%), HPV-58 (15.6%), HPV-39 (13.3%), HPV-68 (11%), HPV-31, HPV-33,
HPV-45, and HPV-56, with equal distribution of approximately 9%, HPV-59 (4.4%), and
HPV-35 (3.2%) [47].

The prevalence and distribution of the HPV types that are responsible for cervical
carcinogenesis vary depending on the region (Figure 2). An earlier study from the UK
identified HR-HPV genotypes in 87% of samples of microinvasive (stage IA) cervical
cancer [48]. In the USA, the most prevalent HR-HPV types are HPV-16 and HPV-18 [37,49].
In Central and South American regions, HPV-12, HPV-14, HPV-52, HPV-58, and HPV-59
were the most prevalent, accounting for 15% to 25% of all HR-HPVs [37]. In a study from
Sweden, the most common HR-HPV types identified in cervical cancer specimens were
HPV-16 (60%), followed by HPV-18 (19%), HPV-45 (7%), and HPV-31 (3%), with HPV-
33 and HPV-52 contributing equally (2%) [50]. The other HR-HPV types had an equal
contribution of 1%, these being HPV-39, HPV-70, HPV-56, HPV-35, HPV-58, and HPV-59.
In a study from Poland assessing the prevalence of specific HPV types among patients with
high-grade squamous intraepithelial lesions (HSIL), HPV-16, HPV-31, HPV-52, HPV-66,
HPV-53, and HPV-51 genotypes were the most prevalent [51].
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Figure 2. Most prevalent HPV types identified in cervical specimens.

A study from Southeast Asia found HR-HPV types in up to 97% of confirmed invasive
cervical cancer and in 100% of adenocarcinoma in situ (AIS) cases [52]. The most prevalent
HR-HPV types observed in patients with invasive cervical cancer were HPV-16 (61%), HPV-
18 (35%), HPV-45 (17%), and HPV-52 (10%) [52]. A later study from the region reported
that the most frequently detected HR-HPV types in cervical lesions are HPV-16, HPV-18,
HPV-31, and HPV-33 [47]. The HR-HPV types and distribution among women with cervical
cancer may differ depending on patients’ age and cancer stage [47].

A more recent study from Iran reported HR-HPV types identified among 78.8% of
cervical cancer samples, including HPV-16 in 43.4% and HPV-18 in 8% of cases [53]. The
average age of women with cervical cancer in the reported study was 53 years old. In
a study from Botswana among patients with invasive cervical cancer, the most common
HR-HPV types listed according to the frequency of identification were HPV-26, HPV-34,
HPV-16, HPV-18, and HPV-53 [54].

The most recent large-scale study from China investigating the prevalence and charac-
teristics of HPV among Chinese women with cervical lesions of various severity reported
HPV-16 to be the most prevalent high-risk type (59.4%), followed by HPV-18 (22.2%),
HPV-52 (7.7%), HPV-58 (7.3%), and HPV-33 (4.8%) [5]. Moreover, the authors highlighted
that the magnitudes of non-HPV 16/18-attributed cervical cancers increased with the study
participants’ age.

Interestingly, co-contamination with both high- and low-risk HPVs was reported to
have reduced risk association with future invasive cervical cancer [55]. Thus, the researchers
proposed that co-infection of LR-HPV and HR-HPV affects the probability of progression
to invasive cervical cancer.

3.3. Fertility-Sparing Surgery for Women with Cervical Cancer

Many women are being diagnosed with reproductive organ cancers in their repro-
ductive age [56,57]. According to the USA National Cancer Institute (NCI), nearly 40% of
women diagnosed with cervical cancer are younger than 40 years [58-60], and based on
the CDC reports, the maximum incidence of cervical cancer is among women aged 35 to
49 years [61,62]. Moreover, the maternal age at first pregnancy has been increasing over the
recent decade [59,63]. Thus, fertility-sparing treatment is a crucially important management
option, especially for those who have not completed their reproductive plan [31,58,64,65].

A standard of treatment for the early stages of cervical cancer implies a radical hysterec-
tomy with lymph node assessment [60]. However, according to the most recent guideline
from the European Society of Gynecological Oncology (ESGO) with the European Society
for Radiotherapy and Oncology (ESTRO) and the European Society of Pathology (ESP),
fertility-sparing surgery could be applied for early-stage cervical cancer patients (IB1, IB2,
and ITA1 stages by Fédération Internationale de Gynécologie et d’Obstétrique (FIGO)) [27].
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3.3.1. Fertility-Sparing Surgical Procedures

Currently, several effective methods are available for fertility-sparing treatment of
cervical cancer [61]. These include cold knife conization (CKC) with endocervical curettage,
a loop electrosurgical excision procedure (LEEP), as well as simple and radical trachelec-
tomy [61,65,66].

CKC with endocervical curettage may be considered for patients with cervical cancer at
stage IA1 (FIGO) [61,62,65]. A recent report confirms progressively improving performance
of CKC with lymph node assessment for early-stage cervical cancer (IB1, IB2, and IIA1)
management [67]. The risk of treatment failure is lower in CKC compared to LEEP [68,69].
Thus, CKC is preferable to LEEP due to the possibility of missing margins during electro-
excision surgery [61]. In women post-CKC, for early-stage cervical cancer, the five-year
survival rate is reported at the level of 98-99% [61]. These data are in line with reports
highlighting that there is “no difference in disease-specific survivals between patients
treated with conization, trachelectomy, or hysterectomy” [58].

Simple trachelectomy, likewise CKC, is suggested as an acceptable fertility-sparing
procedure in patients with IA1 and IA2 cervical cancer, “regardless of LVSI status” [27,61,69].
The procedure has a lower risk of complications compared to radical trachelectomy [60,65]
and less subsequent obstetric morbidity [58]. Particularly, the live-birth rate was higher
post-CKC and simple trachelectomy compared to abdominal radical trachelectomy (86.4%
and 65.7%, respectively) [58].

Radical trachelectomy implies the removal of the uterine cervix with surrounding
parametrial tissues and can be performed via laparotomic (abdominal) and vaginal ap-
proaches or minimally invasive surgery [61,66]. Considering the fertility-sparing purpose
of this procedure, the proximal 5 mm of the cervix should be left in place in order to allow
cervical cerclage later if pregnancy is achieved [61].

According to the recent ESGO/ESTRO/ESP guidelines, radical trachelectomy is the
standard of treatment for patients who desire fertility-sparing surgery with cervical cancer
stage IA1, IA2, or IB1 because the recurrence rate is similar to those after radical hysterec-
tomy and ranges between 95% to 100% [27,61]. However, patients with tumors larger
than 2 cm are not appropriate candidates for radical trachelectomy due to the increased
risk of recurrence [58,70]. Moreover, a radical trachelectomy itself may lead to further
conception- and pregnancy-related complications [60]. Thus, fertility-sparing treatment
should be considered for appropriately selected candidates after assessment of their fertility
potential [69].

Another recent study included patients with tumors < 2 cm and depths of stromal inva-
sion < 10 mm with negative nodes and who were treated by a simple hysterectomy [71,72].
In this study, patients with early-stage cervical cancer were reported to have a similar
outcome compared with patients where a radical hysterectomy was performed [71,72].
This definitely appears to have an impact on the fertility-sparing treatment of patients with
a tumor size < 2 cm and depths of stromal invasion < 10 mm.

While considering the fertility-sparing approach for cervical cancer, the possibility of
the disease recurrence has to be kept in consideration [27].

3.3.2. Success Rates and Outcomes of Fertility-Sparing Surgery

The success rates of fertility-sparing surgery for cervical cancer can be measured by
live-birth rate, rates of obstetric complications, and cervical cancer recurrence rate. To date,
there is evidence that, for many patients, fertility-sparing treatments have resulted in repro-
ductive function preservation and improved obstetrical outcomes “without compromising
oncologic safety” [73-75].

Recent research reported excellent obstetric outcomes after fertility-sparing surgery [58,60,76].
These studies identified fertility rates of 55% after fertility-sparing treatments [59], while
the pregnancy rates after vaginal, abdominal, and laparoscopic radical trachelectomies
were 37.8%, 10.4%, and 9.2%, respectively [58].
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The overall live-birth rate after fertility-sparing surgery is reported as 70% [60]. The
live-birth rate was higher post-CKC, and simple trachelectomy compared to abdominal
radical trachelectomy yielded results of 86.4% and 65.7%, respectively [58]. However, the
success rate is lower after vaginal and minimally invasive surgery.

The overall preterm birth rates after fertility-sparing surgeries range between 31 and
38% [58,60], including the lowest rate post-CKC or simple trachelectomy (25%), and the
highest rate after vaginal trachelectomy (34.6%) [58]. Infertility rates after fertility-sparing
surgery range between 14% and 41% [60]. One of the major causes of infertility (with a rate
of 33%) after fertility-sparing surgery is cervical stenosis [60,77].

Many women require assisted reproductive technologies (ART) treatment after fertility-
sparing management [60,75]. The ART-related pregnancy rate after fertility-sparing surgery
for cervical cancer ranges between 13% and 67%, with a live-birth rate of 16-100% [78].
Preterm labor rates after ART are higher than in spontaneous pregnancy after fertility-
sparing surgery and reach 50% [78,79]

Overall, gestations after fertility-sparing surgery appear with a higher risk of obstetric
complication (preterm premature rupture of membranes and preterm birth) [58,79,80].

3.4. Cervical Cancer Recurrence After Fertility-Sparing Management

Cervical cancer recurrence is the relapse of the cervical tumor more than six months
after the end of treatment and complete regression of the tumor [30,81,82]. It usually
appears within 2 years after the initial treatment [82]; however, the longest timeframe
of cervical cancer recurrence after non-radical surgery reported to date was recorded as
18 years, and the case was associated with HR-HPV-positive cancer [83].

Recurrence of cervical cancer occurs mainly within 3 years after the initial surgery,
while late recurrence is rare (0.8-4%) [84]. The estimated recurrence rate in patients with
tumors < 2 cm following surgery is reported to be around 1.2% [82]. However, with
an increase in the tumor stage and size, the chance of recurrence likewise increases [82].
According to recent reports, the recurrence rates of early-stage cervical cancer (stage IB and
ITA, FIGO) are approximately 10% and 17%, respectively [82,84], while in later stages, the
recurrence after surgery (IIB, III, and IVA, FIGO) has been estimated at 23%, 42%, and 74%,
respectively [84].

3.4.1. Cervical Cancer Recurrence After Fertility-Sparing Surgery

The problem of cervical cancer recurrence after fertility-sparing surgery has been
investigated in many studies; however, mostly with a relatively low or limited sample
size [66,78,85,86].

Earlier studies on the outcomes of fertility-sparing surgeries for early-stage cervical
cancer (IA1-IB1, FIGO) reported a recurrence rate of 2.9% for tumor size <2cm and a high
risk of cancer relapse in cases with tumor size of >2 cm (up to 20.8%) [69,85].

In a study that focused on recurrence rates in stages IB1 and IB2 of cervical cancer
post- CKC, simple and radical trachelectomy, the lowest rate of recurrence is observed in
women undergoing abdominal radical trachelectomy—2.4% [66]. The recurrence post-CKC,
simple trachelectomy, and radical laparoscopic trachelectomy were 4.1%, 4.7%, and 5.2%,
respectively [66].

A study of the outcomes after vaginal radical trachelectomy for early-stage cervical
cancer with most of the participants at stage IB1 resulted in a 6.8% recurrence rate [87]. The
researchers reported that the non-squamous cell histological type of cervical carcinoma and
high-grade disease were associated with a “significantly higher risk of recurrence” [85-87].

A systematic review of fertility-sparing surgery outcomes in gynecologic cancers
reported a significantly higher recurrence in women with stage IB1 and IB2 disease than
in women with stage IA1 and A2, at 3.1% and 5.6% vs. 0.2% and 0.7%, respectively [88].
The cervical cancer recurrence rate after fertility-sparing surgery and subsequent ART was
reported to be 3.9% and “comparable to the outcomes after radical hysterectomy” [78,88].
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Thus, based on the studies analyzed, it is clear that the recurrence rate after fertility-
sparing surgery largely depends on the cancer stage and size, and, therefore, appropriate
and accurate patient selection may help to improve fertility-sparing surgery outcomes.

3.4.2. Cervical Cancer Recurrence After Neoadjuvant Chemotherapy and
Fertility-Sparing Surgery

Currently, researchers suggest combining neoadjuvant chemotherapy (NACT) with
fertility-sparing surgery as an alternative management to the standard treatment of cervical
cancers >2 cm. However, the efficacy and validity of the suggested approach remain a topic
for the current debate concerning safety in relation to future pregnancy [89].

A retrospective study of women with cervical cancer from 2 to 6 cm who received
NACT prior to abdominal radical trachelectomy demonstrated that this option may be
reasonable and safe only in selected patients with cervical cancer >2cm [89]. Another
retrospective study, which explored the optimum fertility-sparing treatment for early-stage
cervical cancer (stage IB2, FIGO), reported the results of treatment for patients who have
undergone NACT with radical trachelectomy [90]. The researchers concluded that NACT
followed by radical trachelectomy could be “a feasible fertility-sparing option for selected
patients with 1B2 cervical cancer” [90].

A systematic review of oncological outcomes after fertility-sparing management for
early-stage cervical cancer revealed significant heterogeneity in clinical management [91].
According to the mentioned study, considering the oncological outcomes, treatment tech-
niques limited to minimally invasive or vaginal surgery exhibited the highest recurrence
rate. Another systematic review on this field, which assessed the oncologic and fertil-
ity outcomes of patients with cervical cancer >4 cm of women post-NACT followed by
fertility-sparing surgery, reported a complete pathological response in 56% [92]. In this
study, the recurrence occurred in 7.7% of cases. However, according to the cited authors,
evidence supporting the application of fertility-sparing surgery post-r NACT in patients
with cervical cancer >4 cm is limited.

A recently published paper highlighted the point that for patients with cervical tu-
mors > 2 cm and histopathologically cancer-free lymph nodes, NACT and radical vaginal
trachelectomy could be applied to women planning pregnancy [86]. In the cited study, the
pregnancy rate resulting in healthy newborns was 55%. The authors underlined the fact
that this fertility-sparing tactic is associated with higher relapse and mortality compared
with previously available literature for patients undergoing radical vaginal trachelectomy
for a tumor size of <2 cm. Considering the fact that insufficient data are available, patients
with cervical cancer >2 cm and histopathologically tumor-free lymph nodes should not
be offered the mentioned approach on a routine basis [86]. Thus, due to the unavailable
standards for NACT for patients with early-stage cervical cancer with future fertility plans
and heterogeneous results of the existing study results, this method should be considered
as a research intervention and requires further investigations with a larger sample size.

However, another recent research reported the importance of fertility-sparing treat-
ment for young women with early-stage cervical cancer when the tumor size is >2 cm [69].
This study suggests that “fertility-sparing approaches hold promise for preserving repro-
ductive function” among young women diagnosed with early-stage cervical cancer [69].
Nevertheless, the authors highlighted that more studies with a long-term follow-up are re-
quired to evaluate the “oncologic safety and fertility preservation efficacy” of contemporary
fertility-sparing approaches.

3.5. Risk Factors for Cervical Cancer Recurrence After Fertility-Sparing Management

Multiple factors play a role in cervical cancer recurrence. These are cervical cancer stage,
morphological type (adenocarcinoma or squamous cell carcinoma), lympho-vascular space
invasion, type of treatment, HPV persistence, patient’s age, etc. (Figure 3) [30,31,82,93].
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Figure 3. Factors related to cervical cancer recurrence.

The most recent study investigating risks of cervical cancer recurrence after fertility-
sparing treatment reported that “fertility-sparing cervical procedures were not associated
with an increased risk of recurrence compared with radical procedures in patients with
tumors < 2 cm in size” [31]. Studies among women with early-stage cervical cancer and
a tumor size < 2 cm report similar oncological outcomes in women who had radical
cervical surgery and those who underwent fertility-sparing surgery [31,94,95]. Similar
findings were received by the recent SHAPE study [71,72]. Moreover, researchers reported
that parametrectomy, which may later negatively impact perinatal outcomes, did not
result in a better prognosis in women with stage IB1 cervical cancer [31]. Fertility-sparing
management, “regardless of their radicality, were associated with substantially worse
oncologic outcomes” in women with stages IB2 and higher by FIGO. Lympho-vascular
space invasion is another key risk factor used for the prediction of cervical cancer recurrence
risk [30,31].

The results of the FERTISS study representing the largest cohort after fertility-sparing
surgery for early-stage cervical cancer have confirmed that the oncological outcomes after
non-radical treatment depend on the tumor size [30]. In this study, women after fertility-
sparing surgery with a tumor size < 2 cm had excellent oncological outcomes “in patients
with HPV-associated tumors” without lymph nodes involvement, while in women with
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tumors > 2 cm in size “a significantly higher risk of recurrence, regardless of the tumor
type” was found [31].

Other than the cancer stage, size, and patient age, there are other individual risk
factors for cervical cancer recurrence. Obesity, smoking, and excessive alcohol intake after
fertility-sparing surgery also increase the risk of recurrence [82].

3.6. Role of HPV Type in Cervical Cancer Recurrence After Fertility-Sparing Surgery

Whilst the contributing factors leading to cervical cancer recurrence are not fully
proven, what is clear is that the research data show that patients with cervical cancer
recurrence have a worse prognosis and high mortality rates [82].

The fact that women vaccinated with one of the available HPV vaccines at the time of
surgical treatment for high-grade cervical lesions had a lower risk of recurrence compared
with unvaccinated controls confirms the definitive role of HPV infection in cervical cancer
recurrence [93,94,96,97]. The HPV types responsible for the infection recurrence could
be identified by the same methods as used for initial HPV infection: PCR genotyping
or mRNA tests. Moreover, circulating HPV DNA was reported as a useful marker to
predict the recurrence of cervical cancer [98,99]. One of the recent studies suggests that
young women <35 years old with cervical lesions and p16-positive immunohistochemistry
tests had a worse “post-excisional course” prognosis after the “cervix-sparing” procedure
compared with pl6-negative controls [98].

An earlier study concluded that patients with HPV-negative cervical cancer had a
significantly worse prognosis after radiotherapy. They suggested the use of HPV status as
a marker for the optimization of cervical cancer management [100,101]. A later systematic
review reported that HPV detection in lymph nodes may improve the “accuracy of micro-
metastasis detection”, thus helping women with a high risk of cervical cancer recurrence
and allowing the identification of appropriate patients for fertility-sparing treatment [102].

A Norwegian study on the role of specific HPV types in the recurrence of cervical
lesions concluded that high-grade cervical lesions were associated with persistent HPV-
16 and HPV-18 in patients undergoing CKC [103]. This was confirmed by other studies
evaluating the risk factors for relapse of high-grade cervical lesions or cervical cancer in
situ, which determined that postoperative persistent HPV-16 and HPV-18 infections cause
recurrence of high-grade cervical lesions and, therefore, serve as a potential risk factor for
cervical cancer recurrence [93,104-110] Another study exploring risk factors for cervical
cancer recurrence reported that patients with persistent HPV-16 infection after cervical
excision were at a particularly high risk of cancer relapse and progression [111]. Thus,
according to the available evidence, persistent HPV-16 and HPV-18 in women undergoing
CKC can serve as a risk factor for cervical cancer recurrence.

Moreover, HPV testing and colposcopy revealed the highest sensitivity for the de-
tection of cervical cancer recurrence after fertility-sparing surgery [29]. Thus, HR-HPV
testing plays an essential role in the follow-up of women after fertility-sparing surgery for
early-stage cervical cancer [48,94,98,103,105]. Moreover, research evidence shows that HPV
vaccination reduces the risk of cervical lesion recurrence in patients after surgically treated
high-grade cervical lesions (precancer) [65,112,113].

Study strengths and limitations. The main strength of this study is based on the
comprehensive review of up-to-date information related to HR-HPV infection and cervical
lesion recurrence after initial management. The authors investigated literature covering the
past 24 years to validate the hypothesis of the study. However, some limitations should be
taken into account: (1) only papers written in the English language were included; (2) a
narrative, non-systematic synthesis was performed due to the heterogeneity of studies
identified in the existing literature; (3) insufficient data were found on HR-HPV types
that are the most frequently associated with the recurrence with the link to the type of
fertility-sparing surgery in women with early-stage cervical cancer.

Future research implications. Since the findings of researchers on the role of the HR-
HPV type in cervical lesion recurrence are controversial [108,109], more studies with large
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sample sizes investigating factors of cervical cancer recurrence after fertility-spring surgery
and specifically focusing on the role of HR-HPVs are required to shed more light on the
causes of the disease relapse [95].

Clinical implications. Identifying certain HR-HPV infection types responsible for
cervical lesions’ recurrence after fertility-sparing treatment could improve the potential
preventive measures used after treatment. As highlighted by previous studies, up to 8% of
women after fertility-sparing treatment of precancerous cervical lesions may experience
a recurrence of the condition [65,113]. Understanding the HPV types responsible for
cervical lesion recurrence might assist in helping to choose the appropriate prophylactic
HPV vaccine, which could be used “before or after surgical management of premalignant
cervical lesions” and thus reduce the risk of relapse [65].

4. Conclusions

Fertility-sparing surgery for cervical cancer management has been proven as a valid
and reliable approach in young women. Persistent HR-HPV infection is a strong predictor
of disease relapse. In particular, HPV-16 and HPV-18 infections and their persistence were
reported to be associated with cervical cancer recurrence. HR-HPV genotyping before and
after fertility-sparing surgery for cervical cancer could facilitate a personalized approach
and may improve the survival rate. Long-lasting follow-up studies utilizing HR-HPV
genotyping and involving patients with cervical cancer recurrence after fertility-sparing
surgery will help in a better understanding of the HR-HPV role in cervical cancer recurrence
and identify the most common types associated with disease relapse. Thus, screening for
HR-HPV is essential during the follow-up of cervical cancer-treated women and will help
to predict the likelihood of cancer recurrence.
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