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TIMHUX MOPMONOriYHNX Ta MOMEKYNSPHUX XapaKTepUCTUK, NpoTe BiApPi3HSAOTbLCSA Bif
HeHabpsKkoBUMX hopM BinbLL arpecuBHOO GionoriyHo noeeAiHkow. Mpobnema BU3Ha-
YeHHS MopdonorivHKX Ta MonekynspHo-b6ionoriyHux kputepiis BHPI'3, wo symosmnioTb
KNiHIYHY NOBeAiHKY NyXSWH, 3aNvWaeTbCs He BUPILLEHOHO.

Meta po6oTtu — gocnigutu ocobnuBOCTi Ta NPOrHOCTUYHE 3HAYEHHsI eniTenianbHo-
Me3eHximanbHoi TpaHcdhopmauii BHPI'3.

Marepianu Ta metoau. CchopmoBaHo ABi rpynu gocnigxeHHs: | rpyna BHPI3 — 30 Bu-
nagkis Ta Il rpyna — 15 xBopux Ha MicLLEBO-NOLLUMPEHWI pak rpyaHoi 3anosu 6e3 Habpsiky
ctapii T3-4N1-3MO0. Cepen gocnigxyBaHux napameTpis Bynu: ekcnpecis naHuMTokepa-
TUHyY, umtokepatuHy 18 (LIK18), E-kaarepuHy, BimeHTuHy, N-kagrepuHy, ctagis eniteni-
anbHo-Me3eHxiManbHoi TpaHcdopmadii (EMT).

Pesynsratn pocnipxeHHs. Y pasi BHPI'3 BusHayeHa no3vTuBHa peakuis pakoBuX Krii-
TWH A0 MaHUMTOKepaTUHY B YCiX BUNaAKax, reTeporeHHa peakuis Ao uutokepatuHy 18, ska
Oyna cTaTUCTUYHO 3HauyLle Hipkyolo npyu BHPI3 B nopiBHsIHHI 3 rpynoto koHTponto. [o-
BEAEHO TaKOX 3HWKeHHS ekcnpecii E-kagrepuHy cepen BHPI3 (p < 0,05) 3 HeratviBHOO
peakuieto y 46,6%, Wwo cynposomxyBanocs nossoto peakuii 4o N-kagrepury B 50% BHP-
"3, 3BOPOTHOIO KOPEMSALiHOK 3anexHICTIo Mix ekcnpecieto N-kagrepuHy Ta E-kagrepuHy
(r=-0,46, p < 0,03). Takox BCTAHOBINEHO MPOrHOCTUYHE 3HaYEHHS ekcripecii E-kaarepuny, no-
BeAeHO, Lo Ana metactatniHux BHPI'3 xapakTepHe 3HWKeHHs1 piBHS ekcnpecii E-kagrepuHy
(x*=8,8, p < 0,05). AbepaHTHa eKcnpecist BIMEHTWHY B LITOMNMa3Mi pakoBUX KMiTUH 3 ABMsiNach
B 43,3% BHPI'3. I3 ypaxyBaHHSM KoeKcnpecii BULLe3a3Ha4eHNX iMyHOrCTOXIMIYHX MapKepiB
eniteniansHoro deHotuny (LIK18 ta E-kagrepuHy) Ta meseHxiManbHoro deHotuny (BiMeH-
TuHy Ta N-kagrepuHy) nposegeHo posnogin BHPI'3 3a crapjeto EMT. BigcyTHicte EMT Big-
3HaveHa B 36,6% BHPI'3. He Gyno ctatnctnyHo 3HadyLLoi 3anexHocTi Mk nosisoto EMT Ta
npuHanexHictio PI'3 go rpyn gocnimkenHs (x*=0,4, p = 0,51), npoTe BCTaHOBMNEHO, WO AN
BHPI'3 xapaktepHa 6inblu Bucoka i ctagis. Tak EMT 0-1 cragiji cnoctepiranace B 46,6%
cepen BHPI'3 Ta B 93,3% cepen HeHabpsikoBOro paky rpyaHoi 3anosm (x2=8,6, p < 0,01).
BucHoBku. Y Bunagky BHPI'3 BCTaHOBMEHO reTeporeHHuii xapaktep ekcnpecii
unTokepatuHy 18; piBeHb oro ekcrpecii 6yB HKUYMM MOPIBHSHO 3 KOHTPOMbBHOM rpy-
noto. [loBegeHo Takox 3HWXKEHHs1 ekcnpecii E-kagrepuHy y BHPI3 (p < 0,05), wo mae
MPOrHOCTUYHE 3HAYeHHs: Ans metacTtatuuHux BHPI3 xapakTepHe 6inblu BupaxeHe
3HWKEHHS piBHS E-kagrepuHy (x2 = 8,8; p < 0,05). KopensuiiHoOro 3B’sa3Ky MiX HasiBHiC-
Tio EMT Ta HanexHicTio PI'3 go rpyn gocnioxeHHs He BusiBrieHo (x* = 0,4; p = 0,51).
BopHouac anst BHPI'3 BcTaHoBneHo BuLly cragito EMT.
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ABSTRACT

Background. Secondary edematous breast cancers (SEBC) do not possess distinct
morphological or molecular characteristics, yet they are marked by more aggressive
biological behavior compared to non-edematous forms. The issue of identifying
morphological and molecular-biological criteria for SEBC that determine the clinical
behavior of tumors remains unresolved.

Purpose — was to investigate the peculiarities and prognostic significance of epithelial-
mesenchymal transition in SEBC.

Materials and methods. Two study groups were formed: Group | — SEBC (30 cases)
and Group Il — 15 patients with locally advanced non-edematous breast cancer at
stages T3-4N1-3MO0. The parameters studied included: expression of pancytokeratin,
cytokeratin 18 (CK18), E-cadherin, vimentin, N-cadherin, and the stage of epithelial-
mesenchymal transition (EMT).

Results. In SEBC, all cases showed a positive reaction of cancer cells to pancytokeratin,
while a heterogeneous reaction to CK18 was observed, which was statistically significantly
lower in SEBC compared to the control group. A decrease in E-cadherin expression
in SEBC was also demonstrated (p < 0.05), with 46.6% of cases showing a negative
reaction, which was accompanied by the appearance of N-cadherin expression in 50%
of SEBC cases. A negative correlation between N-cadherin and E-cadherin expression
was identified (r = -0.46, p < 0.03). The prognostic significance of E-cadherin expression
was also established. It was shown that metastatic SEBCs are characterized by reduced
E-cadherin expression (x> = 8.8, p < 0.05). Aberrant vimentin expression in the cytoplasm
of cancer cells was found in 43.3% of SEBC cases. Based on the co-expression of
epithelial phenotype markers (CK18 and E-cadherin) and mesenchymal phenotype
markers (vimentin and N-cadherin), SEBC cases were classified according to EMT
stage. EMT was absent in 36.6% of SEBC cases. No statistically significant association
was found between the presence of EMT and the group affiliation of breast cancer
(x* = 0.4, p = 0.51). However, SEBC was characterized by a higher EMT stage.
EMT stages 0—1 were observed in 46.6% of SEBC cases versus 93.3% in non-
edematous breast cancer (x* = 8.6, p < 0.01).

Conclusions. SEBC is characterized by heterogeneous expression of cytokeratin 18,
with significantly lower levels compared to the control group. A decrease in E-cadherin
expression was also established (p < 0.05), which has prognostic value: metastatic
SEBC cases showed a more pronounced decrease in E-cadherin levels (x> = 8.8;
p < 0.05). No correlation was found between the presence of EMT and breast cancer
group affiliation (x? = 0.4; p = 0.51), although SEBC demonstrated a higher EMT stage.

Bilyi OM, Yakovtsova I, Ivakhno IV. Peculiarities and prognostic significance of epithelial-mesenchymal transition
in secondary edematous breast cancers. The Journal of V.N. Karazin Kharkiv National University. Series Medicine.
2025;3(54):396—406. DOI: https://doi.org/10.26565/2313-6693-2025-54-08

BCTYN

INTRODUCTION

BTopuHHO-HabpskoBi paku rpygHoi 3anosu (BHP-
['3) € okpemMnm TUNOM paky, AKUN He Mae cneumgivHnX
03Hak i noegHye B cobi pi3Hi ricTonorivHi BapiaHT nyxnu-
Hu [9, 13]. MpoTe ana BHPI3, nopiBHsAHO 3 HEHabpsiko-
BUMU POpMaMu paky, XapakTEPHUMU € HUXYMIA CTYMiHb
aundbepeHuitoBaHHs, BinbLua KinbKiCTb BUNaaKiB TpUNeT-
HeraTnBHUX dopM (y mexax 17,7-31,25 %), 3a gaHumum
Jeskux aBTopiB — MaloTb NiaBULLEHY ekcnpecito E-kaa-
repuny, Ki-67, PI3K/Akt, RhoC-GTPase, reHis, o 3any-
yeHi oo HeoaHrioreHesy (VEGF TBXA2R, PTGS2/COX2,
THBD/thrombomodulin, Tta ANGPT2/angiopoietin-2),
AP-1 cUrHanmbHUM  WNAX, BKMKYaYM  TPAHCKPUNUIAHI
daktopu JUN, JUNB, FOS, FOSB, Towpo [3, 4, 11, 19].

OfoHuM i3 BaXnMBUX MPOrHOCTUYHMX MeEXaHi3MiB
npy 3MOSIKICHUX HOBOYTBOPEHHSAX Pi3HOI nokanisauii

Secondaryedematousbreastcancers (SEBC)represent
a distinct type of breast cancer that lacks specific features
and encompasses various histological tumor variants
[9, 13]. However, compared to non-edematous forms,
SEBC is characterized by a lower degree of differentiation,
a higher incidence of ftriple-negative subtypes (ranging
from 17.7% to 31.25%), and, according to some authors,
increased expression of E-cadherin, Ki-67, PI3K/Akt,
RhoC-GTPase, genes involved in neoangiogenesis
(VEGF, TBXA2R, PTGS2/COX2, THBD/thrombomodulin,
and ANGPT2/angiopoietin-2), and the AP-1 signaling
pathway, including transcription factors such as JUN,
JUNB, FOS, and FOSB [3, 4, 11, 19].

One of the important prognostic mechanisms
in malignant tumors of various localizations is
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€ eniTenianbHo-me3eHxiManbHa TpaHcdopmauia (EMT),
sKka Bigobpaxkae nepexig KniTMH Big enitenianbHoro Ao
Me3eHXximanbHoro dpeHotuny. HasBHi y HaykoBii nitepa-
TYpi AOCTIKEHHSA BUCBITIHOIOTE NMPOrHOCTUYHE 3HAYEHHS
EMT Ta okpemux reHeTU4HUX MyTauii Npu pi3HUX ricTo-
noriyHmx dopmax paky rpyaHoi 3anosu (Prr3), togi sk
ocobnumeocti EMT Ta ii kniHiyHa ponb y BHPI'3 3anuwa-
IOTbCS HEQOCTaTHBbO BMBYEHUMU [2, 5-7, 15, 17].

Came BM3Ha4YeHHS MOPCOIOriYHMX Ta MOSEKYNsIPHO-
GionoriyHnx xapaktepuctuk BHPI'3, 3okpema ocobnuneoc-
Tern EMT, € BaXnvBOK YMOBOIO A PO3YMiHHS iX KNiHIYHOI
noBediHKM Ta 00r'pyHTYBaHHSA NepcoHanizoBaHoi Tepariii.

MeTa po6oTu — fgocnignT ocobnmBoCTi Ta NPOrHOC-
TUYHE 3Ha4yeHHs eniTenianbHO-Me3eHXiMarnbHOI TpaH-
cchopmauiii BHPI3.

MATEPIAAU TA METOAU AOCAIAXEHHSA

Byno cdopmoBaHo  ABi  rpynM  OOCRIOKEHHS:
| rpyna — BTOpUHHO-Habpsikosi PI'3 (BHPI'3) 30 Bunagkis Ta
Il rpyna — nopiBHSAHHS — 15 XBOPWX Ha MiCLIEBO-MOLUMPEHNI pak
rpyaHoi 3anoan 6e3 Habpsiky (HHPI'3) B ctagii T3-4N1-3MO.

CepegHin Bik nauieHTiB | rpynu cknas 57,8 + 4,1 poky.
63,4% (19/30) pakie manu giameTtp <5 cm, 36,6% (11/30) —
> 5 cm. CepepgHiv giameTp nyxnuH ctaHosms 5,1 + 0,8 cwm.
90% (27/30) pakis 6ynv npeacTaBneHi NPOTOKOBOK KapLy-
Homoto. IHWi 3 BUNagku — vactoykosoto. 90% (27/30) BH-
PI'3 mann gudepeHuitoBaHHa G3, iHwi 3 Bunagkm — G2.
3a gaHnmu imyHoricToximivHux gocnimxkeHs (IFX) Tpenax-
GiontatiB nomiHaneHuA TMN A cknagaes 13,3% (4/30),
nomiHaneHun tmn B — 43,3% (13/30), Tpudi HeraTuBHWUI
™n — 26,66% (8/30), HER2-no3nTneHuii — 16,6% (5/30).

Bcim nauieHTkam Oyna npoBefeHa Heoan'toBaHTHA
Tepania (HAMXT). Tepanis paHcenekcom Gyna nposefe-
Ha 10 nauieHTkam. YacTkoBa BignoBigb crnocTepiranacb
B 63,4% (19/30), y 36,6% (11/30) Bigbynacsa crabinisauis
npouecy. [locnigpxkeHHs 6yno npoBeaeHoO Ha onepauinHo-
My MaTepiani. BignoBigHo Bunaaku 3 NoBHOO BiAnoBigao
Ha HATMXT He 6ynu B34Ti.

MauieHTkm Il rpynm (KoHTponto) manu Bik 56,8 + 6,3 poky.
Myxnuun noHag 5 cm 6ynn y 33,3 %. lMpoTokoBuI pak
piarHoctoBaHo y 13 xBopux (86,6 %), 4acToykoBUIN —
y 2 (13,4 %). Brpyni KoHTponio nepeBaxanu HU3bKO-
oudpepeHuinosaHi paku, wo cknanu 86,6% (13/15).
JliomiHanbHun TN A BcTaHosneHo B 33,3% (5/15), niomi-
HanbHun TMN B — B 53,3% (8/15), HER2 Ta Tpw4i HeraTue-
HU TMNK B 6,6% (1/15) KOXHI.

IMyHoricToxiMiyHe JocnimxkeHHs Oyno npoBedeHo Ha
BkasaHux 30 nyxnuHax | rpynu Tta 15 nyxnunax Il rpynu.
OuiHky enitTeniansHOro iMyHoeHoTMNy NPOBOAWMM 3 BU-
KopucTaHHaAM MapkepiB BupobHuutea DAKO (JaHis):
naHumTokepatnH (AE1/AE3), uutokepatuH 18 (LUK18),
E-kagrepun (EP700Y); ouiHka mMe3eHXiManbHOro iMyHo-
deHoTUNy BM3Havanacb 3 BukopuctaHHaMm MKAT pgo
BimeHTuHY (V9) Ta N-kaarepuHy (knoH 3B9).

3a ctyneHem EMT nyxnuHu 6ynu po3gineHi Ha 6 cta-
ain: 0 — pak 6e3 EMT (6e3 ekcnpecii Me3eHximanbHmx
mapkepiB); 1 — pak 3 o3Hakamn EMT, nepeBaxHo eniTe-
nianbHoro peHoTMNy (eKcnpecia enitenianbHUX MapKkepis
nepesaxarna Hag MeseHximanoeHumu, p < 0,05); 2 — pak
3 MPOMDKHMM  eniTenianbHUM  beHoTUNom  (ekcnpecis

epithelial-mesenchymal transition (EMT), which reflects
the shift of cells from an epithelial to a mesenchymal
phenotype. Existing scientific literature highlights the
prognostic value of EMT and specific genetic mutations
in various histological subtypes of breast cancer (BC);
however, the features of EMT and its clinical relevance
in SEBC remain insufficiently studied [2, 5-7, 15, 17].
Identifying the morphological and molecular-biological
characteristics of SEBC, particularly EMT features, is
crucial for understanding their clinical behavior and for
substantiating personalized therapy approaches.

Objective — was to investigate the peculiarities
and prognostic significance of epithelial-mesenchymal
transition in SEBC.

MATERIALS AND METHODS OF RESEARCH

Two study groups were formed: Group | — secondary
edematous breast cancers (SEBC), 30 cases; and Group
Il — comparison group — 15 patients with locally advanced
breast cancer without edema at stage T3-4N1-3MO.

The average age of patients in Group |was
57.8 + 4.1 years. Tumors less than 5cm in diameter
were observed in 63.4% (19/30), and larger than 5 cm
in 36.6% (11/30). The average tumorsizewas 5.1 + 0.8 cm.
In 90% (27/30) of cases, SEBC was represented by
ductal carcinoma; the remaining 3 cases were lobular
carcinoma. Grade 3 differentiation was found in 90%
(27/30) of tumors, and grade 2 in 3 cases. According to
immunohistochemical (IHC) data from core biopsies, the
luminal A subtype was observed in 13.3% (4/30), luminal
B in 43.3% (13/30), triple-negative in 26.66% (8/30), and
HER2-positive in 16.6% (5/30).

All patients received neoadjuvant therapy (NACT).
Rensellex-based therapy was administered to 10 patients.
A partial response was observed in 63.4% (19/30), and
stabilization in 36.6% (11/30). The study was conducted
on surgical specimens. Cases with a complete response
to NACT were excluded from the analysis.

Patients in Group Il (control) had an average age of
56.8 + 6.3 years. Tumors larger than 5 cm were present
in 33.3% of cases. Ductal carcinoma was diagnosed
in 13 patients (86.6%) and lobular carcinoma in 2 patients
(13.4%). Poorly differentiated carcinomas predominated
in the control group, accounting for 86.6% (13/15).
The luminal A subtype was identified in 33.3% (5/15),
luminal B in 53.3% (8/15), and both HER2-positive and
triple-negative types in 6.6% (1/15) each.

IHC analysis was performed on the 30 tumors from
Group | and the 15 tumors from Group Il. The epithelial
immunophenotype was evaluated using markers from
DAKO (Denmark): pancytokeratin (AE1/AE3), cytokeratin
18 (CK18), and E-cadherin (EP700Y). The mesenchymal
immunophenotype was assessed using monoclonal
antibodies against vimentin (V9) and N-cadherin
(clone 3B9).

Tumors were classified into six stages of EMT:
0 — tumors without EMT (no expression of mesenchymal
markers); 1 — tumors with EMT signs and predominantly
epithelial phenotype (expression of epithelial markers

eniTenianbHNUX MapkepiB nepeBakana Hapg ekcnpecieto  predominated over mesenchymal ones, p < 0.05);
mMeseHximanbHux Mapkepis, p> 0,05); 3 - pak 2- tumors with intermediate epithelial phenotype
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3 MPOMDKHUM  Me3eHXiManbHuM eHoTMnoM; 4 — pak
3 NepeBaXHO Me3eHXiManbHUM eHoTMNnoM; 5 — pak
3 Me3eHxiManbHUM OEeHOTUMOM.

[na ouiHkM iHTeHcuBHOCTI ekcnpecii IFX mMapkepiB
(umMTokepaTvHy 18, naHuMTOKepaTWHy Ta BIMEHTUHY)
BMKOPUCTOBYBanNM HaniBkinbkicHy wkany Big 0 go 3+:
0 — BigcyTHiCTb ekcnpecii, «+» — cnabka, «++» — nomip-
Ha, «+++» — BUpaxkeHa ekcnpecida. Takox nigpaxosyBanu
BiJCOTOK iMYHOMO3UTUBHMX KNITUH Yy noni 3opy: 0 — Bia-
CyTHicTb ekcnipecii, 1 — 1-33% kniTuH, 2 — 34-66% KniTWH,
3 —67-100% KniThH.

Ons E- Ta N-kagrepuHy cnabkoto ekcrpecieto (1+) Bea-
Xanacb crnabka iHTEHCMBHICTb MeMOpaHHOro 3abapBrieHHs
Ta peakuist MeHLue Hix B 10% nyXnMHHUX KIiTWH, NOMipHa pe-
akuis (2+) — npum iHTEHCMBHOMY 3abapBrieHHi Ta peakLii Ginb-
we 3a 10% nyxnuMHHKX KNITUH, BUpaXKeHa peakuis (3+) — npu
IHTEHCUMBHOMY 3abapBreHHi BinbLIOCTi MyXMUHHUX KITITUH.

IFX pocnigpkeHHs NpoBOAWMY ABa He3anexHi daxisLi
naTornoru, piBeHb y3ro4KeHOCTi MibX HUMMW OO BiAcoTKa
eKkcrnpecii MmapKepiB OLiHIOBaBCS 3a 4OMOMOrow koedilli-
eHTa mixxknacooi kopensauii (ICC), skuii po3paxoByBaBcs
B nporpami «MedCalc» (Version 20.009, trial).

[ocnigkeHHa npoBoaunocs BiANOBIGHO A0 BUMOT
BioeTVkn 3 4OTPMMaHHAM NONoXeHb [enbCiHCLKOT Aekna-
pauii npas nmoguHn (2013), KoHseHuil Pagn €sponu npo
npasa noguvHW i GiomeanuuHy Ta BiAMOBIAHO 4O 3aKOHIB
YKpainn. Bcim xBopum nicns nignucaHHsa iHdhopmoBaHoi
3roAun Ha yyacTb y AaHOMy JOCHigXeHHi Oyno npoeeneHe
NMOBHOLiHHE ODOCTEXEHHS.

CratuctnyHy 06pobGKy pesynbtaTtiB  AOCHImKEH-
HS npoBoaunu 3 BMKOpuCTaHHaM naketa «MedCalcy»
(Version 20.009, trial). Ang ouiHKM 3B’s13Ky MiX O3HakKa-
MU BUKOPUCTOBYBanu TOYHUI Kputepin dilepa Ta Hena-
pameTpuU4HUn Kputepi xi-kagpat [MipcoHa. OTpumaHi
3HAYEHHSI MOKa3HWKIB rpyn AOCMiAKEHHS npencTaBneHi
3 064MCneHHaM cTaHgapTHOI NoMuUIkK cepeaHboro. Cta-
TUCTUYHO 3HaYYyLLMMK BBaxanu pesynesratv npu p < 0,05.

PE3YABTATU

DocnigpxenHs EMT rpyHTyBanocs Ha OujiHUi KOekc-
npecii Mapkepie enitenianbHOro eHoTMNy — uMToKepa-
TuHy MAH (UK MAH), untokepatuHy 18 (LUK18), E-kan-
repuHy — Ta Me3eHXiManbHOro eHOTUNy — BIMEHTUHY
i N-kagrepuHy. Okpemo Gyno OuiHEHO AiarHOCTUYHE Ta
NMPOrHOCTUYHE 3HAYEHHS KOXXHOro Mapkepa.

Ekcnpeciga LIK NMAH 6yna HasiBHa B ycix 30 Bunagkax
BHPI'3, wWo € 3aranbHOK O3HAKOK 3MOSIKICHUX MyXIIUH
eniTenianbHoro ricroreHedy [16]. Peakuis nokanidysana-
CA B UMTONMA3Mi KMiTUH i nepeBaxHO Oyna BUPaXeHOH
abo nomipHot, 6e3 cyTTeBUX BiOMIHHOCTEN MOPIBHAHO
3 Il rpynoto PI'3 (6e3 HabpsikiB).

LIK18 € npomikHMM hinaMeHTOM HU3bKOi MONeKynsap-
HOI Baruy, L0 eKCNpecyeTbCs B LUTONNa3Mi enitenianbHNX
knitvH [10]. B pakoBux knitnHax LIK18 ocHoBHOI rpynu
OEeMOHCTpYyBaB reTeporeHHy peakuito, sika B 6,6% (2/30)
6yna BiacyTHA. YacTto cnoctepiranack BorHuwesa cnab-
Ka Ta MOMipHa peakuis OKpeMuX rpyn pakoBUX KIiTWH,
wo Bignosigano cnabkomy piBHIO ekcnipecii. Y BHPI'3
BUSIBNEHO HWXYnI piBeHb ekcnpecii LIK18 nopisHsaHO 3 11
rpynoto (X2 = 8,2; nonpaska Weiitca; p < 0,05) (tabn. 1).
Mpu ubomy cnabkuii piBeHb ekcnpecii LIK18 acouito-

(epithelial marker expression predominated over
mesenchymal, p > 0.05); 3 — tumors with intermediate
mesenchymal phenotype; 4 — tumors with predominantly
mesenchymal phenotype; 5 — tumors with mesenchymal
phenotype.

To assess the intensity of IHC marker expression
(CK18, pancytokeratin, and vimentin), a semi-quantitative
scale from 0 to 3+ was used: 0 — no expression, «+» —
weak, «++» — moderate, «+++» — strong expression.

The percentage of immunopositive cells per field of
view was also recorded: 0 — no expression, 1 — 1-33% of
cells, 2 — 34-66%, 3 — 67—100%.

For E-cadherin and N-cadherin, weak expression (1+)
was defined as faint membrane staining in less than 10%
of tumor cells; moderate expression (2+)— as intense
staining in more than 10% of tumor cells; and strong
expression (3+) — as intense staining in the majority of
tumor cells.

The level of agreement between two pathologists
in assessing marker expression was evaluated using
the intraclass correlation coefficient (ICC), calculated with
the «MedCalc» software (Version 20.009, trial).

The research was conducted in compliance with
bioethical standards, the principles of the Declaration
of Helsinki (2013), the Council of Europe Convention
on Human Rights and Biomedicine, and the applicable
laws of Ukraine. All patients provided written informed
consent prior to participation.

Statistical analysis of the results was conducted
using «MedCalc» (Version 20.009, trial). Fisher’'s exact
test and Pearson’s chi-squared test were used to assess
relationships between variables. Group data are presented
with standard error of the mean (SEM). Differences were
considered statistically significant at p < 0.05.

RESULTS

The EMT study was based on the assessment
of co-expression of epithelial phenotype markers
pancytokeratin (CK PAN), cytokeratin 18 (CK18), and
E-cadherin and mesenchymal phenotype markers
vimentin and N-cadherin. Each marker’s diagnostic and
prognostic significance was assessed separately.

Expression of CK PAN was present in all 30 SEBC
cases, which is a common feature of malignant tumors
of epithelial histogenesis [16]. The staining was localized
in the cytoplasm and was predominantly strong or
moderate, with no significant differences compared
to Group Il breast cancers.

CK18is a low-molecular-weight intermediate
filament expressed in the cytoplasm of epithelial cells
[10]. In cancer cells of the main group, CK18 showed
a heterogeneous pattern and was absent in 6.6% (2/30)
of cases. Focal weak or moderate staining in clusters of
cancer cells was often observed, corresponding to a low
level of expression. SEBCs showed a significantly lower
level of CK18 expression compared to Group Il (x> = 8.2;
Yates’ correction; p < 0.05) (Table 1). Aweak level of
CK18 expression was associated with SEBC (x*> = 6.2;

OpuriHanbHi gocnigpKeHHs

399

Original research



BicHuKk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.

Cepia Megnumna. 2025. T. 33 Ne 3(54). C. 396-406
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(3(54)):396-406

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

BaBcda 3 BHPI'3 (x*=6,2, p < 0,05), a BupaxeHuii piBeHb —
3 HHPI3 (x?=9,5, p < 0,01).

3a paHumun nitepatypu 3HmxkeHHs LIK18 BigsHava-
€TbCA B KNITUHHMX NiHisx PI3 3 BupaxeHot meTactatny-
Hoto akTtmBHicTio MDA-MB-231, mitoxantrone-selected
resistant MCF-7/MX cells, 3 me3eHxiManbH1UM Ta CTOB-
OypoBMM (peHOTMNaMM Ta MOB’A3aHe 3 eKcrpecieto
EpCAM wvactkoBo u4epe3 Wnt/B-catenin curHanbHum
wnsax [15]. B ornagosin ctatTti Yang J et al. (2018) [20],
sika oxonntoe 4857 BunaakiB paky rpyaHoi 3anosm 3 pis-
HUX OOCHNIMKEHb, 3a3HA4YeHo, WO MNiABULLEHUA piBEHb
untokepatnHy 18 y KpoBi acouiloBaBCs 3 eKCnpecieto
nporectepoHoBux peuentopie, HER2, Ginbwum po3ami-
pPOM MyXNWHW, HAsIBHICTIO MeTacTasiB Yy NiMgaTuyHmxX
By3nax, HU3bKMM CTyneHem AudepeHLitoBaHHSA MyXMuH
i BBaXaBCsl MPOrHOCTUYHMM MapkepoM nepebiry 3axBo-
ptoBaHHs. py ubomy TkaHuHHa ekcrnipecia LIK18 Gyna
3HWKeHOo Npu popmax P33 GinbLu arpeCMBHUMU KNiHIKO-
mMopdornoriyHumu xapaktepuctukamm [10, 20]. OTpumaHi
B HALLOMY AOCHIIKEHHI AaHi WOoJ0 CTaTUCTUYHO 3Hauyy-
Loro 3HmKeHHS piBHa ekcnpecii LIK18 y BHPI'3 nopiBHs-
Ho 3 HHPI'3 y3romxytoTbcsa 3 pesynbratamun, HaBeaeHu-
MW y HayKOBIi niTepaTypi.

E-kagrepvH € GinkoM MiXKNITUHHOT afgresii Ta ogHUM
3 NpOrHoCcTNYHMX haktopis PI3 [2]. Brpata E-kaprepu-
Hy CnocTepiraeTbCcs B KNiTUHAaX pakiB 3 HU3bkoandepeH-
LiioBaHUM (beHOTUMNOM, 3i 3MiHOI iX bopMK Ta BTpaTo
MDKKMTITUHHOT aaresii, acouiloeTbCa 3 MeTacTasyBaHHSM,
arpecvBHOIO KMiHIYHOI MOBEAIHKON, 3arafibHOK BVDKMBA-
HiCTI0, CTafieto 3axBOpOBaHHs [2, 8, 21].

p < 0.05), while a strong level was more typical of non-
edematous breast cancers (x* = 9.5; p < 0.01).

According to the literature, CK18 downregulation is
observed in breast cancer cell lines with high metastatic
potential such as MDA-MB-231, mitoxantrone-selected
resistant MCF-7/MX cells, with mesenchymal and
stem-like phenotypes, and is associated with EpCAM
expression, partly through the Wnt/B-catenin signaling
pathway [15]. In the review by Yang J. et al. (2018) [20],
which analyzed 4,857 breast cancer cases from various
studies, it was noted that elevated levels of cytokeratin
18 in the blood were associated with progesterone
receptor and HER2 expression, larger tumor size, lymph
node metastasis, lower tumor differentiation, and was
considered a prognostic marker of disease progression.
At the same time, tissue expression of CK18 was reduced
in breast cancers with more aggressive clinicopathological
features [10, 20]. The findings of our study showing
a statistically significant decrease in CK18 expression
in SEBC compared to non-edematous cases are
consistent with the global literature.

E-cadherin is acell adhesion protein and one of
the prognostic factors in breast cancer [2]. Loss of
E-cadherin is observed in cancer cells with a poorly
differentiated phenotype, altered cell shape, and loss of
intercellular adhesion, and is associated with metastasis,
aggressive clinical behavior, overall survival, and disease
stage [2, 8, 21].

In our study, E-cadherin expression was predominantly
membranous, and in 36.6% (11/30) of Group | and 40%

Ta6nuus 1. OcobnueocTi ekcripecii IFX mapkepis Ta EMT PI'3 rpyn gocnigxeHHs
Table 1. Characteristics of IHC marker expression and EMT in breast cancers of the study groups

PiBeHb ekcnpecii mapkepa, EMT IGr%{Jnai I(IB:.’gl)J/na” BiporigHictb
Level of marker expression, EMT n=38 n= 55 probability p < 0,05
LinTokepaTuH 18 BiacyTHiCTb 2 (6,6%) 0
Absence of cytokeratin 18 1(6,6%)
HW3bKMI piBeHb / low level 13 (43,3%) 4 (Zé 70;) x?=8,2, p<0,05
nomipHuin / moderate 9 (30,1%) 10(66’ 70;)
BupaxeHun / marked 6 (20,0%) e
1 H [v)
e e o 2650 1 2gam
0, 2= =
nomipHuin / moderate 13 (43,3%) gggggoﬁ’; x=3,6,p=0,16
BupaxeHun / marked 15 (50,0%) =R
_ H H 0,
E-kaprepvH BiAcyTHiCTb 14 (46,6%) 5 (33,3%)
Absence of E-cadherin 2 (13,3%)
HU3bKUI piBeHb / low level 8 (26,6%) 3 (20’00/") x2=8,0, p<0,05
nomipHuii / moderate 7 (23,4%) s (33' 40/")
BUpaxeHun / marked 1(3,4%) e
y - - o

N-kagrepuH BlncyTHIC‘Tb 15 (50%) 9 (60,0%)
Absence of N-cadherin 6 (40,0%)
HW3bKMI piBeHb / low level 10 (33,3%) O ° x*=2,8, p=0,24
nomipHuin / moderate 5(16,6%)

o 0
BUpaxeHui / marked 0
Absence of simentin. 17 (56,6%) 10(66,6%)
HW3bKWI piBeHb / low level 7(23,3%) 4 (33,4%) 2=3,5, p=0,32

P 4 (13,3%) 0 X2 P

nomipHun / moderate ;

. 2 (6,8%) 0
BupaxeHun / marked
EMT — 11 (36,6%) 7 (46,6%) _ _
EMT + 19 (63.4%) 8 (53.4%) x*=0.4, p=0,51
EMT 0-—1 cragii / EMT stages 0-1 14 (46,6%) 14 (93,3%) 228 6. <0 01
EMT 2-4 cragii / EMT stages 2—4 15 (53,4%) 1(6,6%) X=6.5, p<5,
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Y HawoMmy gocnigxeHHi ekcnpecia E-kagrepuHy 6yna
nepeBaxHo MembpaHHoto Ta B 36,6% (11/30) | rpynu
i 40% (6/15) Il rpynu — HEeNOCTIMHO LMTOMMasMaTnyHoH.
Yactoukosi PI'3 manu HeratmBHy peakuito no E-kagre-
puHy, npoTokoBi P3 manu no3utueHy peakdito B 65,0%
(26/40), cepepn | rpynn 59,2% (16/27), cepeq Il rpynu
76,9% (10/13) (p>0,05).

Ak BugHo 3 Tabnuui 1, gna BHPI3 xapakTtepHe
3HWXKEHHsA ekcnpecii E-kagrepuHy 3a paxyHok GinbLuoi
KiNbKOCTI BUMNAAKIB 3 HEraTMBHOK Ta Crabkow peakui-
€10 Ta MEHLLOK KiNbKICTIO BUMAAKIB 3 BUPAXKEHOI peak-
uieto. Ana BHPI'3 BupaxeHa ekcnpecia E-kagrepuHy
(X? 3 nonpaekoto Meiitua = 8,0, p < 0,05) 6yna Hexapak-
TepHa i cnocTepiranacb nuwe B 3,4% (1/30).

DocnimxkeHHs ocobnuBocTen ekcnpecii E-kagrepuHy
y BHPI'3 nokasano, Lo 3HWKEHHst Ta BTpaTta ekcrpecii
E-kaprepviHy 6ynu Ginblu NnpUtamaHHi pakam 3 Mmetacrasy-
BaHHAM. Cepeq 22 cnocTepexeHb meTactatniHux BHPI'3
MOBHY BTpaTy ekcrpecii mapkepa 3adikcoBaHo Yy 43,3 %
BMnagakis (13/22), Togi sk HemeTacTaTU4HUX — nuwe B 3,3%
(1/8). €amHnin BUNagoK BupaxeHoi ekcripecii E-kagrepuHy
byB cepen HemetactatuyHux BHIP3. lMNpu npoBegeHHi
CTaTUCTUYHOI 0OPOOKN OTPUMAHUX OAHWX OOBEAEHO, Lo
ans metactatuyHux BHPIT3 xapakTtepHe 3HWXKeHHS piBHA
ekcnpecii E-kagrepuHy (x*=8,8, p < 0,05), wo moxe 6ytn
BMKOPUCTAHO $iK kpuTepini nporHody BHPI3.

N-kagrepuH (HelipoHanbHWUIA KaarepyH) € TpaHCMeMO-
paHHUM rMiKONPOTETHOM, L0 HEe Ma€e eKCNPECii B KNiTMHAX
eniTenito, NpoTe noro abepaHTHa eKcrnpecia Moxe 3'sB-
naTuca B 6aratbox pakoBux nyxnuHax. B naHomy gocnia-
XeHHi peakuis o N-kagrepuHy cnoctepiranacb B 50%
(15/15) BHPI'3, npote 6yna nepeBaxHo criabkoto retepo-
reHHoto (ouB. Tabn. 1).

.H‘-

(6/15) of Group Il cases, it was variably cytoplasmic.
Lobular breast cancers showed a negative reaction
to E-cadherin, while ductal carcinomas were positive
in 65.0% (26/40) of cases — 59.2% (16/27) in Group | and
76.9% (10/13) in Group Il (p > 0.05).

As shownin Table 1, SEBC is characterized by reduced
E-cadherin expression, evidenced by a higher number of
cases with negative and weak reactions and fewer cases
with strong expression. Strong E-cadherin expression
was uncharacteristic for SEBC (Yates’ corrected x2 = 8.0,
p < 0.05) and was observed in only 3.4% (1/30) of cases.

The analysis of E-cadherin expression in SEBC
revealed that reduced or absent E-cadherin expression
was more typical of metastatic tumors. Among the
22 cases of metastatic SEBC, complete loss of E-cadherin
expression was documented in 43.3% (13/22), whereas
among non-metastatic SEBC cases, only one case (3.3%,
1/8) showed total loss. The only case of strong E-cadherin
expression was observed in the non-metastatic SEBC
group. Statistical analysis confirmed that metastatic
SEBC was associated with significantly lower E-cadherin
expression (x2 = 8.8, p < 0.05), indicating its potential role
as a prognostic marker for SEBC.

N-cadherin (neural cadherin) is a transmembrane
glycoprotein that is not normally expressed in epithelial
cells; however, aberrant expression may appear
in various cancer types. In this study, N-cadherin expression
was observed in 50% (15/30) of SEBC cases, though
it was mostly weak and heterogeneous (see Table 1).

Puc. 1. 3nisa: BHPI'3 HecneuudivHoro Tuny, nnenomopdHuii BapiaHT, 3 peHotunom EMT 3 cT. PakoBi kniTuHU po3TalloBaHi
BiJMEXOBaHO OfjHa Bif iHLLIOI, MatoTb nonimopdHy 6ynosy. 3a6. +E, 36. x400. CnpaBa: BupaxeHa abepaHTHa meMbpaHHa
ekcnpecia N-kagrepuHy iHBa3uBHoi AinsaHku BHPI3, wo matoTe dpeHoTunosi o3Hakn EMT
Fig. 1. Left: Secondary edematous breast cancer (SEBC) of non-specific type, pleomorphic variant, with EMT phenotype stage 3.
Cancer cells are arranged separately from each other and exhibit polymorphic structure. Staining: H&E, magnification x400.
Right: Pronounced aberrant membranous expression of N-cadherin in the invasive area of SEBC with phenotypic features of EMT

He 6Gyno >xogHOro BMNagKy 3 BUPaXKEHOK eKCrpeci-
€0 Mapkepa. He BusaBneHo pisHuUi Mix rpynamm gocni-
[DKeHHs1 3a piBHeM ekcnpecii N-kagrepuHy (avs. Tabn. 1).
Takox [oBeOeHo BiACYTHICTb 3aneXHOCTi MK PiBHEM eKC-
npecii N-kagrepuHy Ta metactasyBaHHam BHPI3 (x2=3,4,
p = 1,8) Npu HasABHIN TeHAEHUIT 4O MEHLLIOro PiBHSA eKc-
npecii mapkepa cepen metactatnyHux BHPI3. Tak He-
raTueHa peakuis o N-kagrepuHy 6yna B 75,0% (6/8) He-
mMeTacTtaTuyHux pakiB Ta B 40,9% (9/22) metactatuyHux,

There were no cases with strong N-cadherin expression.
No significant differences were found between the study
groups in terms of N-cadherin expression level (see Table
1). Additionally, no correlation was established between
the level of N-cadherin expression and the presence of
metastases in SEBC (x? = 3.4, p = 1.8), although there was
a tendency toward lower N-cadherin expression in metastatic
SEBC. Negative N-cadherin expression was observed
in 75.0% (6/8) of non-metastatic cancers and in 40.9% (9/22)
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a Bci 5 Bunagkie BHPI'3 3 nomipHoOIO ekcnpecieto mapke-
pa 6ynu cepen MeTacTaTU4HUX MYXIWH.

Byno gocnigpxeHo ocobnueocTi koekcnpecii N-kagre-
puHy Ta E-kagrepuHy, BU3Ha4YeHa 3BOPOTHA kKopensuiiHa
3anexHicTtb (r = -0,46, p < 0,03), wo BM3Ha4yae goseae-
Hy nosiBy ekcnpecii N-kagrepvHy npuv 3HWKEHHI Ta BTpaTi
ekcnpecii E-kagrepuny.

OBrOBOPEHHS

3a paHumn HaykoBoOi niTepaTypu, (beHOMeH 3aMmi-
LeHHsa ekcnpecii E-kagrepuHy, TnosBoro Ans enitenito,
N-kagrepuHom, abo nNaTonoriYHNUM 3poCTaHHAM ekcnpecii
N-kagrepuHy 6e3 3HMxeHHs ekcrpecii E-kagrepuHy, mae
Ha3By «cadherin switching» (CS) [1] abo «kagrepuHoBe
nepemMukaHHs». Llen npouec cnpusie meTacTtasyBaHHIo,
iHBagii, aHrioreHe3y Ta anonTto3y. Ekcnpecia N-kagrepuHy
perynioeTbca Takummn daktopamu sk B-catenin, TGF-B,
NF-kB, Notch, miR-145 Ta iHwuMm [22].

BiMeHTWH € npomikHUM MikpodbinameHToM Ta Map-
KEpPOM  KNiTUH Me3eHXiManbHoro rictoreHesy [12].
MosiBa ekcnpecii BIMEHTMHY 3a [OaHUMW OKpPEMMX
aBToOpiB BM3HavaeTbes B 18-75% PI3 [5, 7] Ta cBiguutb
Npo arpecvBHY KNiHiYHY MOBEAiHKY pakiB, 30kpema 3a
nimdoBackynspHy iHBasito, BUCOKUIN piBEHb eKChpecii
Ki-67, 3HmkeHHs gudepeHuitoBaHHs PI'3, npuHanexHicTb
[0 TPUMIETHEraTUBHOIO TUMNY, € HE3aneXHUM KpUTEpIiEM
06e3peunanBHOI BUXKMBAHOCTI. Takox OoBeAeHO, Lo ce-
pen TpunneTHeratuBHUx PI'3 ekcnpecis BiMEHTUHY € 3Ha-
YyLLIMM NPOrHOCTUYHUM KpUTEpIEM, 30KpeMa BinbLu KOPOT-
KOro TepMiHy 6e3peLunanBHOI Ta 3aranbHOl BUXKMBAHOCTI
[5, 7, 18]. Mpu ubOMY eKkcnpecis BIMEHTUHY 3yCTpivYaeTbCs
TakoX cepepn noMiHanbHuX TvniB PI3 Ta, 3a okpeMumu
OaHMMK, BiOCYTHSA CTaTUCTUYHA 3HAYYLLa 3aNeXHiCTb MiXK
HeraTMBHUM CTaTyCOM MyXIMH A0 peLenTopiB eCTporeHy
Ta NO3UTUBHOIO peakuieto 40 BiMEHTUHY [18].

Ak BugHO 3 Tabnuui 1, nosiBa BIMEHTMHY crnocTepira-
nacb B 43,3% (17/30) BHPI'3 Ta B nepeBaxHiln KinbKOCTi
Bunagkis — 53,3% (7/13) — 6yna cnabo BupaxeHa y BUMMs-
Ai cnabkoro Ym NOMIPHOTO CTyneHs 3abapBneHHst OKpeMMX
rpyn pakoBux KniTuH. Y 4-x BUNagkax peakuis byna pos-
MOBCIODKEHOHD, 3 MEPEBAXHOI KiNbKICTIO PaKOBUX KMITUH
Ta B 2-X BUNagKax — 3 iHTEHCMBHOKO Ta NMOMipHOL0.

Mpn nopiBHaHHI | Ta Il rpyn OOCHiMKEHHS He BUSAB-
NEeHo pisHWLi B piBHI ekcnpecii BimeHTUHY (p>0,05), npo-
Te MPOCTEXYETLCA YiTKa TeHAEHUIs A0 GinbLUOi KirbKOCTi
BMMaKiB 3 MO3UTVBHOK Ta BiNnbll iIHTEHCMBHOK peakuieto
pakoBUX KNITWH A0 BiIMEHTUHY came cepen BHPI3 (p>0,05)
(avB. Tabn. 1). OTpumaHi pesynsrat LIOAO BiACYTHOCTI
acouiauil ekcnpecii BIMEHTUHY Ta KNiHiKO-NaTonoriYHnuMm
xapaktepuctvkamn PI'3 36iraloTbCs 3 JAHUMU  OKPEMKX
aBTopiB [12, 14]. Sokpema 3a gaHumm Purwanto | et al. [12]
npsima Kopensiuis MiXX MO3UTUBHOK peakLIero Ha BIMEHTVH Ta
3aranbHOK BWDKUBAHICTIO MAUEHTIB 3 TPUMNNETHEraTMBHUM
PI'3 BusHadanack npu npoBeaeHHi MOHOGaKTOPHOrO aHari-
3y, ane Gyna BigcyTHSA Npu MynsTUAAKTOPHOMY aHanisi.

TakMM 4MHOM, 3a OTPMMaHVMK OAaHUMWU BiAHOCHO
KNiHIYHOrO 3HAYeHHs1 BIMEHTWHY He BUSIBMNEHO [OOCTO-
BIDHO 3Ha4yLlOro MiOBWLLIEHHS eKCrpecii BIMEHTUHY
cepen MmetactatudHux BHPI3 Tta goeepeHo, Wwo nosisa
BIMEHTMHY He € xapakTepHotw o3Hakoto BHPI3, npote
Ginblua BigHOCHA KiNbKiCTb BUNaAKiB pakiB 3 NO3UTUBHO

of metastatic ones. All five cases with moderate N-cadherin
expression were observed among the metastatic tumors.

The co-expression patterns of N-cadherin and
E-cadherin were analyzed, revealing an inverse
correlation (r =-0.46, p < 0.03), indicating that the
appearance of N-cadherin expression is associated with
reduced or lost E-cadherin expression.

DISCUSSION

According to scientific literature, the phenomenon
of replacing E-cadherin expression (typical for epithelial
cells) with N-cadherin expression or an aberrant
increase in N-cadherin expression without a decrease
in E-cadherin is referred to as «cadherin switching»
(CS) [1]. This process promotes metastasis, invasion,
angiogenesis, and apoptosis. N-cadherin expression is
regulated by factors such as B-catenin, TGF-3, NF-kB,
Notch, miR-145, and others [22].

Vimentin is an intermediate filament and a marker of
mesenchymal cell origin [12]. According to some authors,
vimentin expression is found in 18-75% of breast cancers
(BC) [5, 7] and indicates aggressive clinical behavior,
including lymphovascular invasion, high Ki-67 expression,
low tumor differentiation, triple-negative type, and serves
as an independent factor of recurrence-free survival.
It has also been shown that vimentin expression among
triple-negative BC is a significant prognostic factor,
including shorter recurrence-free and overall survival
[5, 7, 18]. At the same time, vimentin expression is also
found among luminal BC types, and according to some
data, there is no statistically significant association between
ER-negative status and positive vimentin expression [18].

As shown in Table 1, vimentin expression was observed
in 43.3% (17/30) of SEBC cases and in most cases —
53.3% (7/13) — it was weakly expressed as low to moderate
staining in focal areas of tumor cells. In four cases, the
staining was widespread across most cancer cells, and in
two cases, it was of moderate to strong intensity.

Comparison between groups |and Il showed no
statistically significant difference in vimentin expression
levels (p > 0.05), although there was a clear trend
toward more frequent and intense positive staining
in SEBC tumors (p > 0.05) (see Table 1). These
findings are consistent with previously published data
indicating no association between vimentin expression
and clinicopathological characteristics of BC [12, 14].
For example, Purwanto let al. [12] found that the
correlation between vimentin positivity and overall survival
in triple-negative BC patients was significant in univariate
but not in multivariate analysis.

Thus, based on our findings, there was no statistically
significant increase in vimentin expression among
metastatic SEBC cases, and the presence of vimentin
was not adefining feature of SEBC. However, the
relatively higher frequency of tumors with positive staining
for mesenchymal markers and decreased expression of
epithelial markers in SEBC compared to non-edematous
BC suggests the presence of EMT in SEBC. To confirm
this hypothesis, the co-expression of four epithelial and
mesenchymal phenotype markers CK18, E-cadherin,
N-cadherin, and vimentin — was evaluated.
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peakuieto 0O KOXHOro 3 AOCHIMKEeHUX MapKepiB Me-
3eHXiManbHOro (EeHOTUNY Ta 3MEHLUEHHS PIBHA eKc-
npecii MapkepiB enitenianbHoro deHoTUNY cepen
BHPI'3 B nopiBHsiHHI 3 HHPI'3 cBigumTh npo nosisy npo-
uecy EMT cepen BHPI'3. [ina goBegeHHs LbOro npu-
nyweHHa Oyno BM3Ha4YeHO Koekcrnepcilo 4-x Mapkepis
eniTenianbHOro Ta MeseHximansHoro deHotuny: LIK18,
E-kagrepuH, N-kagrepvH, BIMEHTUH.

[oseneHo, Lo npu 3HWKeHHI peakuii ao LIK18, Big3Ha-
Yyarnacb nosiea ekcnpecii BiveHTuHy (r = -0,097, p < 0,05).
Ekcnpecisa BimMeHTUHY Ta N-kagrepuHy Oyna Big3HadeHa
y 43,3% (13/17) Ta B 50% (15/15) BignoBigHo, L0 xapakTe-
pY3ye pakoBi NyXIMHK, siKi 3000ynm 03HaKM Me3eHxiMarnbHo-
ro cpeHoTuny. Byno ouiHeHo cTyniHb EMT 3a po3pobneHoto
knacudikauieto (auB. posgin «Matepianu Ta MeToam»).

Ak BugHo 3 Tabnui 1, BiacyTHicTe EMT 6yna B 36,6%
BHPI'3 ta 46,6% pakiB rpynu nopiBHAHHA. TOGTO B LMX
BuUNagkax Oyna BiACYTHA eKCrpecia fK BIMEHTUHY, Tak
i N-kagrepuHy npu 4acTo 3HWKeHi ekcnpecii E-kagrepu-
Hy un LIK18. Cnig 3a3HauuTu, WO HesBaxawuu Ha Bid-
CYTHicTb ekcnpecii E-kagrepuHy cepen yactoykoBux PIr3,
Me3eHXximarnbHi Mapkepu B 3-X BUNagKax OCHOBHOI rpynu
Ta 2-X BMNagkax rpynu KOHTPOso Gynu BiACYTHI, WO BU-
3Havae BigcyTHicTb EMT B 80,0% (4/5) wyactoukoBux PIr3.

Ak 6yno 3a3HavyeHO paHiwe Ta BMOHO 3 Tabnu-
ui 1, nosiea ekcnpecii BiMEHTUHY 4u N-kagrepuHy He
€ xapakTepHum ans | rpynu npu Ti NopiBHSHHI 3 1l rpy-
not (x*>=2,8, p = 0,24 ta x>=3,5, p = 0,32). BignosigHo,
He Oyno CTaTUCTMYHO 3HAYYLLOI 3areXHOCTi MK nos-
Boto EMT Ta npuHanexHictio PI'3 oo rpyn gocnigXeHHs
(x>=0,4, p=0,51). Npote, npu po3noaini P['3 Ha cTagii EMT
6yno BusiBneHo, o ans BHPI3 xapaktepHum € GinbLu Bu-
coka ii ctagis. Tak, cepen BHPI'3 6yno 2 Bunaaku 4-i cta-
aii Ta 5 Bunagkie 3-i ctagii, Toai sk cepeq PIr3 1l rpynu
Bunagkn 3-ita 4-icragin Gynu BigcyTHi. Kpim Toro,
B Il rpyni BiacyTHicTe EMT Ta nepwia ii ctagis cnocrepi-
ranuce B 46,6% Ta 46,6%, Toai gk cepen BHPI'3 — nuwe
B 36,6% T1a 10,0% BignosigHo.

Takox cnig 3a3HaunTy, wo PIr3 3 3-to Ta 4-10 cTagismm
EMT pemoHcTpyBanu xapakTtepHi 0cobnmBocCTi ricTonoriy-
HoI ByfoBu (auB. puc.1 ), a came KNiTUHHWIA noniMopdiam
3 NOSABOK PAKOBUX KNITUH BepeTeHonodibHoi dopmu, cnab-
Ke MKKNITUHHE CNOMyYeHHs, BUPaXKeHi iIHBa3WBHI BNacTu-
BOCTi Ta MeTacTadyBaHHs. Bci 5 Bunagkis BHPI'3 3-i cTaaii
EMT Ta BCi 2 BUnNagku 4-i ctagii 6ynu metactaTu4yHumMm pa-
kamu. [poTe HasiBHICTb cepen HemeTactatuyHux BHPI3
1 Bunagky 3 2-t0 cragieto Ta 1 Bunagky 3 1-t0 cragieto
EMT He possonse 3pobuTy BUCHOBOK, IO CTyniHb EMT

25

Itwas demonstrated thatdecreased CK18 stainingwas
associated with the appearance of vimentin expression
(r =-0.097, p< 0.05). Vimentin and N-cadherin
expression were observed in 43.3% (13/17) and 50%
(15/15) of cases, respectively, indicating a mesenchymal
phenotype in these tumors. EMT stage was assessed
using the developed classification (see Materials
and Methods).

As shown in Table 1, EMT was absent in 36.6% of
SEBC and 46.6% of comparison group tumors. In these
cases, both vimentin and N-cadherin expression were
absent, though E-cadherin or CK18 expression was often
reduced. Notably, despite the absence of E-cadherin
in lobular BC cases, mesenchymal markers were absent
in 3 cases of the SEBC group and 2 in the control group,
indicating absence of EMT in 80.0% (4/5) of lobular BCs.

As previously noted and shown in Table 1, the
appearance of vimentin or N-cadherin expression is not
characteristic of group | compared to group Il (x* = 2.8,
p =0.24 and x* = 3.5, p = 0.32, respectively). Therefore,
no statistically significant association was found between
EMT presence and BC group classification (x* = 0.4,
p = 0.51). However, stratification by EMT stage revealed
that SEBC tumors had higher EMT stages. Specifically,
SEBC included 2 cases at stage 4 and 5 cases at stage
3, while such stages were absent in group Il tumors.
Moreover, in group Il, EMT was absent or at stage
1in 46.6% and 46.6% of cases, respectively, compared
to only 36.6% and 10.0% in SEBC.

It should also be noted that breast cancers with
EMT stages 3 and 4 demonstrated specific histological
features (see Fig. 1), namely cellular polymorphism with
the appearance of spindle-shaped tumor cells, weak
intercellular adhesion, pronounced invasive properties,
and metastasis. All 5 cases of SEBC with EMT stage
3 and both cases with stage 4 were metastatic tumors.
However, the presence of one non-metastatic SEBC
case with EMT stage 2 and one with stage 1 does not
allow us to conclude that the degree of EMT reliably

[ meTacTaTuuHi

20

15 ~

[ HemeTacTaTUuHI

Yucno Bunagkis

0-2 ct. EMT

3-4 cT. EMT

Puc. 2. Po3nogin metactatnyHmx Ta HemetactatuuHux BHPI'3 B 3anexHoCTi Big nepeBaxaHHs enitenianbHOro eHotuny
(0-2 ct EMT) Ta me3eHximanbHoro ceHoTuny (3—4 c1. EMT) pakoBux knituH (x*=3,3, p=0,06)
Fig. 2. Distribution of metastatic and non-metastatic SEBC cases depending on the predominance of the epithelial phenotype
(EMT stages 0-2) and the mesenchymal phenotype (EMT stages 3—4) of cancer cells (x*>=3.3, p=0.06)
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BIpOriAHO BU3HA4Ya€ HasBHICTb MeTacTadyBaHHs Y perio-
HapHi niMmaTyHi By3nu. TUM He MEeHLL, NPOCTEXYETbCA
yiTka TeHAeHUis wopo metactadyBaHHs BHPI3 3 ne-
peBaXaHHAM MeseHxiManbHoro deHotuny (3-4 ctagin)
B nopiBHsHHI 3 BHPI'3 3 nepeBakaHHAM eniTenianbHoro
deHotuny (x?=3,3, p = 0,06) Ta MOXxHa CTBEpPAXKYBaTH, LLIO
BIACYTHICTb CTaTUCTUYHO 3HAYYLLOI 3aNeXHOCTi 3yMoBre-
Ha HeJOCTaTHbBOIO KIiNbKICTIO COCTEPEXEHDb (pUC. 2).

BUCHOBKH

Y BHPI'3 BCTaHOBMEHO reTeporeHHin xapakTep ekc-
npecii umTokepaTtuHy 18, piBeHb AKOro 6yB HVX4MM Mnopis-
HSIHO 3 KOHTPObHO TPYNot0. TakoX JOBEAEHO 3HUKEH-
Hs1 ekcnpecii E-kagrepuHy cepeg BHPI3 (p < 0,05), wo
Mae NMPOrHOCTUYHE 3HAYeHHS: ANs MeTacTaTuyHuX opm
XapakTepHe 3MeHLLUEHHsI noro piBHs (x? = 8,8; p < 0,05).

3 ypaxyBaHHSAM MapkepiB enitenianbHOro deHotuny
(naHumToKepaTuHy, uuTokepaTuHy 18, E-kagrepuHy) Ta
Me3eHXxiManbHoro deHoTuny (BiMeHTUHY Ta N-kagrepuHy)
BW3Ha4eHo, Lo 03Hakn EMT cnocTepiranucs B 63,4% BHPI3.

He BuSIBNEHO KOpensauinHOI 3aneXxHOCTi MK nos-
Boto EMT Ta npuHanexHictio PI'3 go rpyn gocnigkeHHs
(x?=0,4, p = 0,51), npote BCTaHoBneHo, Wwo ana BHPI3
xapaktepHa 6inbLu BUCOKa ii cTagid.

Bci Bunagkm BHPI3 3-i 1a 4-i cragii EMT 6ynu
MeTacTaTU4HUMW, MPOTE HE BCTAHOBMIEHO CTaTUCTUYHO
3HaYyLWoi 3anexHocTi Mk ctyneHem EMT Ta metacta-
TUYHOK aKTUBHICTIO MyXJIMHU, IO MOXe OyTu 3ymoBne-
HO HEeOOCTaTHBO KiMbKICTIO BUMNAAKIB pakiB BiAnoBigHNX
cragin EMT.
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determines the presence of metastases in regional
lymph nodes. Nevertheless, there is a clear trend toward
metastasis in SEBC with a predominantly mesenchymal
phenotype (EMT stages 3—4) compared to SEBC with
a predominantly epithelial phenotype (x?=3.3, p = 0.06),
and it can be assumed that the lack of statistically
significant association is due to the insufficient number of
observations (Fig. 2).

CONCLUSIONS

In SEBC, a heterogeneous pattern of cytokeratin
18 expression was observed, with lower levels compared
to the control group. A significant reduction in E-cadherin
expression was also found among SEBC cases (p < 0.05),
which holds prognostic value: decreased E-cadherin levels
were characteristic of metastatic forms (x? = 8.8; p < 0.05).

Based on the evaluation of epithelial phenotype
markers (pan-cytokeratin, cytokeratin 18, E-cadherin)
and mesenchymal phenotype markers (vimentin and
N-cadherin), EMT features were identified in 63.4%
of SEBC cases.

No statistically significant correlation was found
between the presence of EMT and group classification
(x* = 0.4; p= 0.51); however, a higher EMT stage was
more characteristic of SEBC.

All SEBC cases with EMT stage 3 or 4 were
metastatic, although no statistically significant association
was found between EMT stage and metastatic activity,
which may be due to the limited number of cancer cases
in the respective EMT stages.
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Prospects for further research

Future studies should focus on expanding the
sample of patients with secondary edematous breast
cancer to validate the identified morphological and
immunohistochemical criteria. It is also promising to
investigate the relationship between the stage of epithelial-
mesenchymal transition and tumor sensitivity to therapy,
as well as to incorporate molecular-genetic approaches
to identify potential targets for targeted treatment.
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