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BeepeHue. Pak 3Hpgometpus (P3) 3aHMMaeT nugupyowmue no3uumumu B CTPYKTYPE OHKOTMHEKONOTUYECKOH NaToNormu.
Mo paHHBIM COBPEMEHHOI TMTepaTypbl, B NpoLeccax peLuaMBMPOBaHUA U MeTacTa3MpoBaHNA y4acTBYIOT LUPKyNMpyoLme
OnyxoJieBble KJeTKW, KOTOpble NpeAcTaBnAlT co6oil reTeporeHHyto nonynsuuio. bonee Toro, onyxonesbie KNETKU MOTYT
06pazoBbiBaTbh TMOPUAHbIE HOPMbI C KNETKAMU KPOBH, YCUNMBASA CBOK 3/10KAaYECTBEHHOCTb.

Llenb uccnepoBaHma — NpoBeCTU CPABHUTENbHYIO XapaKTEPUCTHUKY 0COOEHHOCTEN BCTPEYAEMOCTH aTUNUYHBIX/TUOPUAHBIX
topm knetok EpCAM+CD45+ B kKpoBu y 60/bHBIX PJ 10 M NOCNe onepauumu 1 OLEeHUTb UX MTPOFHOCTUYECKYIO 3HAYUMOCTb.
Marepuans! u metopbl. B npocnektusHoe nccnefosanne NCT04817501 6binu BKIKOYEHBI 55 NALMEHTOK C BNEPBbIE Au-
arHoctupoBaHHbIM P3 T1a—2NOMO cTaguu, cpegHuii Bo3pacT — 57,8 + 1,7 roaa, Kotopble nocTynuaun Ha neveHue 8 HUN
oHkonorun Tomckoro HUML, u/unu Tomckuit 06nacTHOM oHKoNorMYeckuit gucnavcep. Mpu atom y 11 n3 55 naymeHToK
cnycTa 4—5 neT HabnogeHNs nocne neveHns Gblan 06HAPYKEHbI MeTacTasbl U peLnanBsl paka. Matepuanom ans uccne-
AOBaHWA ABRAnacb ctabunuanposaHHas I[ITA BeHO3Has KpPOBb, B3ATas y NAaLWEHTOK Nepef ONepaTUBHbIM NEYeHUEM
ONyXoNu U Ha 3-u CyTKU nocne neyenus. Hanmune atunuuubix/rubpupHeix dopm knetok EpCAM+CD45+ B cbiBOpOTKE
KpOBW ONpeAeNnsnn MeTooOM MHOTOLBETHON MPOTOYHOM LIUTOMETPUM C MOMOLLbIO MEYEHHBIX Pa3fIMYHbIMU (hNYOpPOXpoMa-
MU MOHOKJIOHA/bHbIX aHTUTeN K monekynam CD45 n EpCAM.

Pesynbrarbl. [1py cpaBHEHWN YACTOT BCTPEYAEMOCTU aTUNMYHBIX/TMOpUAHbIX KneTok EpCAM+CD45+ y 60nbHbIX PJ o one-
pauuu 1 Ha 3-M CyTKW Noc/e onepauym pasnnuymii He obHapyxeHo. Mpu cpaBHEHUM YACTOTbI BCTPEYAEMOCTM aTUMNYHBIX/ TH-
OpupHbIX hopm knetok EpCAM+CD45+ y 60nbHBIX PI € BbISABNEHHBIMW reMaTOreHHbIMU MeTacTasamMm U peLuamnBamMm uy 6onb-
HbiX PJ 6e3 remaToreHHbIX METACTa30B U peLuanBoB ObIO BLISIBNEHO, YTO A0 OMEpaLuK B KpoBM y 6oNbHLIX PI, metowmx
remaroreHHble MeTacTasbl U peLuauBbl NOC/e NeyYeHus, yale sctpeyatotcs knetku EpCAM+CD45+ (p = 0,03). YcTaHoBnEHO,
yTo KoHueHTpauus knetok EpCAM+CD45+ y naumMeHTOK C YCTaHOBNEHHbIMU PELWAMBAMM U MeTacTa3aMu CocTaBaser
125 (120; 387) knetok/mn, 4To BhiWwe (p = 0,022), yeM y naumMeHToK 6e3 yKasaHHbIx 0cnoxHeHui — 30 (0; 220) kneTok/ma.
Mpu nposegeHun ROC-aHanu3a GbiN0 YCTAHOBNEHO, YTO HAUNYYLIEH TOYKON OTCEYEHUSA AN MOAENU ABNAETCA 3HAYEHME
80 knetok/mn. YyscTBUTENbHOCTD MOfienu — 81,8 %, cneunduyHocTs — 67,7 %. Mokasarens naowaau nog ROC-kpuBoii
cocrasun 0,733.

BbiBopbl. KonnyectBo atunuyHeix/rubpupHeix dpopm knetok EpCAM+CD45+ 0 Havana nevyeHus CBA3aHO C PUCKOM pas-
BUTUA PELUAMBOB M TeMaTOreHHbIX MeTacTasoB y 60/bHbIX P3.

KnioueBble cnoBa: pak s3HLOMETpUs, aTuNnYHble/rubpuaHbie hopMbl onyxonesbix KneTok, knetku EpCAM+CD45+, nporHo3
JleyeHUs paka IHAOMETpusA
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BYKTUBHOI cucTembl 2023;19(2):104-8. DOI: 10.17650/1994-4098-2023-19-2-104-108
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Background. Endometrial cancer occupies a leading position in the structure of oncogynecological pathology. Accord-
ing to modern literature, circulating tumor cells, which represent a heterogeneous population, participate in the pro-
cesses of recurrence and metastasis. Moreover, tumor cells can form hybrid forms with blood cells, increasing their
malignancy.

Aim. To conduct a comparative characterization of the features of the occurrence of atypical/hybrid forms of EpCAM+CD45+
cells in the blood of patients with endometrial cancer before and after surgery, and to assess their prognostic signifi-
cance.

Material and methods. The prospective study NCT04817501 included 55 patients with newly diagnosed T1a—2NOMO
stage endometrial cancer, average age 57.8 + 1.7 years, who were admitted for treatment at the Research Institute
of Oncology, Tomsk National Research Medical Center of the Russian Academy of Sciences and/or Tomsk Regional Onco-
logical Dispensary. At the same time, metastases and cancer recurrences were found in 11 patients out of 55 patients
after 4-5 years of follow-up after treatment. The material for the study was stabilized EDTA venous blood taken from patients
before surgical treatment of the tumor and on the third day after treatment. The presence of atypical/hybrid forms
of EpCAM+CD45+ cells in blood serum was determined by multicolored flow cytometry using monoclonal antibodies
to CD45 and EpCAM molecules labeled with various fluorochromes.

Results. When comparing the frequency of occurrence of atypical/hybrid EpCAM+CD45+ cells in patients with endome-
trial cancer before surgery and on the third day after surgery, no differences were found. Comparing the frequency
of occurrence of atypical/hybrid forms of EpCAM+CD45+ cells in patients with endometrial cancer with hematogenous
metastases and relapses and in patients with endometrial cancer without hematogenous metastases and relapses,
it was found that in the blood of patients with endometrial cancer before surgery, with developed hematogenous me-
tastases and relapses after treatment, EpCAM+CD45+ cells are more common (p = 0.03). It was found that the concentration
of EpCAM+CD45+ cells in patients with established relapses and metastases of 125 (120;387) cells/mlis higher (p =0.022)
than in patients without these complications of 30 (0;220) cells/ml. During the ROC analysis, it was found that the best
cut-off point for the model is the value of 80 cells/ml. The sensitivity of the model is 81.8 %, the specificity is 67.7 %.
The indicator of the area under the ROC curve was 0.733.

Conclusion. The number of atypical/hybrid forms of EpCAM+CD45+ cells before treatment is associated with the risk
of relapses and hematogenous metastases in patients with endometrial cancer.

Keywords: endometrial cancer, atypical/hybrid forms of tumor cells, EpCAM+CD45+ cells, prognosis of endometrial
cancer treatment
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BBepeHue

B 2020 . B Poccun oT 310Ka4ecTBEHHBIX HOBOOOpa-
30BaHUM Tejla MaTKU yMepiio 6668 xxenmmH [1]. Yto ka-
caeTcsl MUPOBBIX MOKa3aTesei, To, Mo naHHbeIM Global
Cancer Statistics, Bo BcemM Mmupe Ha 2020 T. yucio 3aperu-
CTPMPOBAHHBIX CMEPTE OT 3TOro 3a00JIEBaHUST COCTABU -
J10 97000 [2]. O61en3BeCTHO, YTO OJHOMN U3 IPUYMH He-
yIadJ B JIeYeHUU paka sHaoMmeTpust (PD) siisieTcs peuyans
aroro 3aboyieBaHusl. 1o JaHHBIM COBPEMEHHOM JIMTEpa-
TYpBI, B IpoLieccax peUANBUPOBAHUS U METaCTa3UpOBa-
HUS YYaCTBYIOT LMPKYJIUPYIOIIUE OIYyXOJIeBbIe KIETKU,
KOTOpBIE MPEICTABIISIOT COO0I reTepOreHHYIO TTOMYJISIIIO
[3, 4]. bonee Toro, ormyxoJieBble KJIETKU MOTYT 00Opa30BhI-
BaTh rMOpUIHBIE (POPMBI C KJIETKAMU KPOBU, YCUIMBast
CBOIO 3JIOKaYeCTBEHHOCTE [5, 6].

B rccnenoBaHMsIX MOCIIETHUX JIET IPEIIIoJaraeTcs, 4To
KneTku, oonagatonie EpCAM-MapkepoM, XapaKTepHbIM

JUTS STIUTEIUATBHBIX OITyX0JIeii, 00J1a1aloT YCTOMYMBOCTBIO
K XUMHUOTEPAIUU 1 TIOBBIIIEHHO 3]I0Ka4eCTBEHHOCThIO.
B yactHocTH, cunTaetcs, uyto ¢peHoTunn EpCAM+CD45+
MO3BOJISIET KJIeTKaM CKpbiBaThcst oT NK-Ki1eTok, TeM ca-
MBIM YXOJIsl OT UMMYHHOM 3aIlIMTHI opranusma [6, 7]. TTpu
3TOM CTOMT 3aMETUTh, YTO UX KOHLIEHTPALIMSI TOBOJILHO BbI-
COKa JIaxke Ha caMbIX paHHUX 3Tanax 3adoneBaHus [8—10].
OnucaHo obHapyXeHUe JaHHBIX KJIETOK 3aI0JITr0 10 M0~
SIBJICHUSI METACTa30B, YTO ITOTEHIIMAJILHO JAeIaeT UX Ipe/i-
BECTHUKOM CKOPOIO pacrmpocTpaHeHus omyxoiu [10,
11]. Mccnenosanus R. Sulaiman u coaBr. (2022) nmokazainu,
YTO HE3aBUCUMO OT THUCTOJIOTMYECKUX U TTATOJIOTUISCKUX
rmapaMeTpoB onyxoyit 98 % 6onbHBIX PO mooXuTebHbI
T10 HAIMYUIO UUPKYJIMPYIOLLINX PAKOBO-aCCOLIMMPOBAHHBIX
MakpodarononooHbix kieTok (CAML), uMmeromux gpeHo-
tun CD45+CKS,18,19+EpCAM~+CD231+ [12]. O1u hakTsl
00YCJIOBIMBAIOT aKTYaIbHOCTh UCCIICIOBAHMIA aTUITMYHBIX,/
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ruopuaHbIX popm KiieTok EpCAM+CD45+ B KpoBu y 60/1b-
HbIX PO.

Ienb uccienoBaHus — IIPOBECTU CPABHUTEIBHYIO Xa-
PaKTEPUCTHKY OCOOEHHOCTEM BCTPEYAEMOCTH aTUITHY-
HbIX,/TUOpUIHBIX (hopM KiieToK EpCAM+CD45+ B KpoBu
y 00JIbHBIX PO 10 1 mocJie onepaiyu U OLeHUTDb UX MPO-
THOCTMYECKYIO 3HAYMMOCTb.

Martepuanbi u metogbl

B npocnektuBHoM uccnegoanuu NCT04817501 mpu-
HSUIM YYacTHe 55 MallMEeHTOK C BIIEPBbIE TMarHOCTUPOBAH-
HbiM PO T1a—2NOMO cTaguu, cpeaHuii Bo3pact — 57,8 *
* 1,7 roma, KoTopble MocTynuiau Ha JeueHrue B HUU oH-
kosiornu Tomckoro HUMII u/vnmu Tomckuii o61acTHOM
OHKOJIOTMYeCKUii aucnaHcep. McciaenoBanue ogo6peHo
JIOKaJIbHBIM 3THYeckuM komuteroM HUW oHkonoruu
Tomckoro HUMII (rmpotokon Ne4 ot 02.04.2018).

MarepuasioM ST UCCAeI0BaHUS SIBJISITIaCh CTa0MIM -
supoBaHHas D/ITA BeHO3Has1 KpOBb B 00beMe 5 MJ1, B3dTast
Yy HallMeHTOK OBaXKIbl: Iepel ONePaTUBHBIM JICYCHUEM
OITyXOJIM M Ha 3-M CYTKHM mocJe jedeHus. Hamuuue atu-
NUYHBIX/TUOPUIHBIX (opM KieTok EpCAM+CD45+
OIPENEISIIM METOJOM MHOTOLIBETHOM MPOTOYHOM IIUTO-
METpUM Ha MpPOoToYyHOM uLuTodayopumerpe NovoCyte
(Agilent Technologies, CI1IA) ¢ moMoOIIbI0O MEUEHHBIX pa3-
JIUYHBIMU (DJTyOPOXPOMaMU MOHOKJIOHAJIbHBIX aHTUTE]
Kk CD45 (CD45-APC-Cy7, Biolegend, CIIIA) u EpCAM
(EpCAM-BV605, Biolegend, CIIIA), a Tak:ke BUTATBHOTO
kpacutensa NucBlue Live Cell Stain Ready Probes reagent
(Invitrogen, CILIA).

PesynbraThl McciienoBaHUs 00pabaThIBaIM C UCIIOJb-
30BaHMEM IIPOrpaMM JUIS CTaTUCTUYECKOro aHaau3a
Statistica 6.0 u IBM SPSS Statistics Bepcuu 26. ITpu ana-
JIM3¢ OMHAPHBIX TaHHBIX TSI YCTAaHOBJICHUS 3HAYMMOCTH
Pa3IMYMil UCIIONIB30BaIN HelapaMeTpUIeCKIe KPUTCPUH:
TecT Mak-Hwumapa mj1st cpaBHEHUsI COCTOSTHYS TTAIUEHTOK
JI0 oTepaluu u rocie, Kpurepuii x2 [TupcoHa 1 TOUHbIIMA
kputepuii @uiniepa. st OLIEHKU KOJUYSCTBEHHOTO I10-
KazareJsl ¥ ero MPOrHOCTUYECKOM IEHHOCTH TTPUMEHSUTN
Kkputepuit ManHa—YutHu u ROC-ananus.

Pe3synbTathbl

I1pu cpaBHEHUM YaCTOT BCTPEYAEMOCTU aTUITMYHBIX/
rnopuaHeiXx Kiietok EpCAM+CD45+ y 6onbHBIX PD
JIO oTiepalliy ¥ Ha 3-U CYTKH IOCJIe OIlepaliuy ¢ IIOMO-
mpio Kputepuss Maxk-Hemapa paznuuuit ooHapyXeHO
He O0bL10 (puc. 1).

V 11 u3 55 6onbHBIX PO cniycTs 4—5 net HabOI0aeHUS
MOCJIe JJeYeHMS ObUTH BBISIBJIEHBI METAaCTa3bl M PEIIUANBEI
paka. [1py cpaBHEeHMU 4aCTOThI BCTPEYAEMOCTH aTUITNY~
HbIX/TUOpUAHBIX (hopM KiteTok EpCAM+CD45+ y 601b-
HbIX PO c BBISIBIEHHBIMU T€MaTOIr€HHBIMU MeTacTa3aMu
M peuuauBaMu M 0e3 TaKOBBIX OBLIO OOHApYyXEHO,
4TO B KPOBU y 00JIbHBIX PO 10 onepaiyu, MMeILINX re-
MaTOTeHHBIE METAacTa3bl U PEIUAUBHI ITOCTIE JICUCHMUS,
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I Hanuuue / Presence

0

[lo onepauuu / Before surgery

W Orcyrceue / Absence

Tocne onepauwn / After surgery

Puc. 1. Juaepamma wacmom ecmpeuaemocmu kaemoxk EpCAM+CD45+
Fig. 1. Frequency diagram of EpCAM~+CD45+ cells

W Orcytcreue knetok EpCAM-+(D45+ / Absence of EpCAM-+CD45+ cells
I Hanuuue knetok EpCAM+CD45+ / Presence of EpCAM+(D45+ cells

N

bonbHble 6e3 peuanBoB 1 MeTacTasos /
Patients without relapses and metastases

bonbHble ¢ penanBamu v metactazamm /
Patients with relapses and metastases

Puc. 2. Juaepamma pacnpedenenus uacmom ecmpeuaemocmu KAemok
EpCAM+CD45+ 6 kposu do onepayuu 6 epynnax 604vHbix 6€3 peyuoueos
U MEMacma3sos u ¢ 8bisi6ACHHbIMU PeUUOUBaAMU U Memacmazamu

Fig. 2. Frequency distribution diagram of EpCAM~+CD45+ cells in blood
before surgery among patients without relapses and metastases and with de-
tected relapses and metastases

yaiie BcrpevarTcs Kietku EpCAM+CD45+ (p = 0,03)
(puc. 2).

J1J1s1 OLICHKY TTPOTHOCTUYECKOM 3HAYMMOCTHU KOJIMYECT-
Ba aTUITMYHBIX/TUOPUIHBIX (hopM KiteToK EpCAM+CD45+
B KPOBU IIEpPBOHAYAJIbHO OBLIO YCTAHOBJIEHO, YTO KOHIIEH-
Tpauus kinetok EpCAM+CD45+ y mauMeHTOK ¢ pa3BUB-
IUMUCS pelIMAMBAMU U MeTacTa3aMU cocTaBisieT 125
(120; 387) xyeTok/mi1, uto Bhiie (p = 0,022), yeM y ma-
LMEeHTOK 0e3 yKazaHHbIX ocJiockHeHui — 30 (0; 220) kie-
Tok/mi1. [1pu npoBeaeHnn ROC-aHanu3a 0610 YCTaHOB-
JIEHO, YTO HaWJIy4llleid TOUKOW OTCEUYCHUS IJISI MOICIIN
saisgercsd 3HauyeHue 80 kietok,/ M. [1pu TakoM 3HaUYeHU U
YYBCTBUTEIBLHOCTh MOnen nocturaeT 81,8 %, a cnenu-
buunocTs — 67,7 %. Ilokazatenp 1mioinanu mmog ROC-
KpuBoii coctaBui 0,733, 4To TOBOPUT O XOPOILIEM KauecT-
Be Mozenu (puc. 3).

06cyxaeHune
Psn viccnemoBaHMiA MOKA3bIBAIOT, YTO aTUITMYHBIC /TH-
opunHsie Gopmbl kietok EpCAM+CD45+ wurparot
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Puc. 3. ROC-kpusas npoeHo3upoeanus pazeumus Memacma3sos u peyuousos
paka sndomempus no KoHuyenmpayuu kaemox EpCAM~+CD45+

Fig. 3. ROC-curve for predicting the development of metastases and compli-
cations of endometrial cancer by the concentration of EpCAM+CD45+ cells

KJTIOYEBYIO POJIb B IIPOTPECCUPOBAHUY paKa, MeTacTa3u-
POBaHUU U P3aBUTUU JIeKapCTBeHHOI ycToiumBoctH [ 10, 13].
CornacHo gaHHbIM JuTepatyphl, Kietku EpCAM+CD45+
o0namaloT GoJIbIeil BBDKMBAEMOCTbIO B KPOBOTOKE
M3-3a CIIOCOOHOCTH yxoauTh oT aTak NK-kierok [14].
IMokazaHo, YTO IIpU MPOTOKOBOM aJeHOKAPLIMTHOME
TTOIKETYTOYHOM XKeJIe3bl 1 METaHOME CIUSTHUE LIUPKYJIU -
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pyIoIIMX MakpodaroB M OIyXOJEeBbIX KJIETOK XapaKTe-
pusyercst peHotuniom M2-makpodaros [15—17]. Kpome
TOr0, TTOKa3aHo, YTO B COMUAHBIX onyxoJissx CAML npu-
CYTCTBYIOT B KPOBH Ha KaXJIoi cTaguu 3a0oyieBaHus [ 18—
21]. B uccnenoBanusix R. Sulaiman u coaBrt. (2022) 66110
BBIsIBIEHO, 4TO nipu PD Hanmune CAML He Koppeaupo-
BaJlo HU CO CTaJueil, HU CcO CTelNeHblo 3aboneBaHus [12,
22, 23].

IIpoBeaeHHOE HaMU MPOCIIEKTUBHOE MCCIECI0BaHIE
comIacyercs ¢ TaHHBIMU JIuTepatyphl. [TokazaHo, 4To aTu-
nuyHble/TubpunHeie dopmbl KiieTok EpCAM+CD45+
CBSI3aHBI C PUCKOM BO3HUKHOBEHUS PEIIUAMBOB U TeMa-
TOreHHBIX MeTacTa30B PB. [Ipu 3TOM CTOUT 3aMETUTh, YTO
MBI ITOJTYYMJIN MOJIE/Ib, KOTOPYIO MOXHO OLIEHUTh KaK XO-
poliryto. DTO IMOKa3bIBaET 1IeJIeCO00Pa3HOCTh JAJTbHEHITNX
HCCIETOBAaHUI 3TUX KJIETOK C PACIIMPEHUEM MOJIEKYJISp-
HBIX MapKepPOB Ha aTUITMYHBIX OITyXOJICBIX KJIeTKaX.

BbiBOAbI

Hammu gaHHble MOATBEPXKAAIOT HaJIUYWE aTUNMY-
HbIX/TUOpUAHBIX hopM KieTok EpCAM+CD45+ B nepu-
¢epryecKoif KpOBU Y MALIMEHTOK C OIYXOJISIMU SHIOME-
Tpus. [TomydeHHBIE pe3yIBTaThl TOKA3BbIBAIOT MX XOPOIIYIO
TMPOTHOCTHYECKYIO 3HAYMMOCTbD B OLIEHKE PYCKa Pa3BUTHS
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