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MOJIEKYJIAPHO-TEHETUYHI ®EHOTUIIN PAKY MOJIOYHOI
3AJIO3U, IX ITPOJII®EPATUBHA AKTUBHICTb, CTYIIIHb
PO3ITOBCIOJKEHOCTI I JU®EPEHIIIIOBAHHA V ITALIIEHTIB,
AKI IIOCTPAXKIAJIU BIJ ABAPII HA YAEC

MerTa: aHani3 monekynsapHO-reHeTUYHUX PeHoTUNiB, X NponidepaTMBHOT AKTUBHOCTI, CTYNEHS PO3NOBCIOAXKEHOCTI Ta
andepeHLUitloBaHHS NyXJWMH Yy XBOPUX Ha paK MOIOYHOT 3a103M, AKi nocTpaxpanu Big aBapii Ha YAEC.
Marepianu i metoau. O6cTexkeHo 96 XBOpUX Ha pak MonovHoi 3ano3m (PM3), ski 3a3Hanu il ioHisyto4oro Bun-
pomiHioBaHHA BHacnigok aeapii Ha YAEC. BukopuctoByBanu KniHiyHi, peHTreHoNOoriYHi, IHCTPYMeHTaNbHi, Mopdo-
JIOTiYHi, IMYHOTICTOXIMIYHI METOAM AOCNiAKEHHS.
Pe3ynbratn Ta BUCHOBKMW. Y naui€HTiB, AKi 3a3Hanu BNAWBY PajAialiiHOrO BMMPOMiHIOBAHHS, 4acToTa, 3 AKOW
3yCTpiyYalTbCA MONEKYyNApHO-reHeTuYHi deHotunu PM3, pewo Bifpi3HAETbCA Bif 3aranbHO BifOMMX faHuX. Tak,
noMiHanbHUI A heHoTUN aiarHocToBaHo Y 17,7 %, nomiHanbHuit By 56,2 %, Her2/neu ekcnpecytounit y 6,2 % 1a Tpuyi
HeratusHuit (TH) dernotn y 19,8 % nauieHTiB. Moka3HuKkM nponihepaTMBHOT aKTUBHOCTI B CepejHbOMY Y XBOPHUX 3
ntoMiHanbHuM A deHoTnom Gynu Ha piBHi 12,7 %, nioMiHanbHUM B — 41,5 %, Tpuyi HeratuBHum — 55,6 % Ta Her2/neu
no3uTMBHUM PM3 - 32,5 %. Y XBOpKX 3 Pi3HUMU MONEKYNAPHO-TEHETUYHUMU (PEHOTUNAMM AiarHOCTYIOTbCA Pi3Hi 3Ha-
YeHHA po3noBclogKeHocTi kKputepiie TNM. MeTacTaTnuHi ypaxeHHs perioHapHux nimgartnynux By3nis (J1B) pgiarHoc-
TOBaHO y 97,9 % nauieHTiB, AKi BigHOCATLCA [0 BCix peHoTunie PM3. 3HaueHHs Ki-67, wo He nepesuwwysanu 20 %, Bu-
ABNEHi y 22,9 % XBOPWX, OCHOBHA KiNbKicTb — 17,7 % manu ntomiHanbHuin A nigtun. Y 77,1 % xBopux 3Ha4yeHHs Ki-67
3HaxoAuNuUCh 3a Mexxamm 20 %, Wo CBifYUTL NPO GiNbl arpecMBHU Nepebir 3aXBOPIOBAHHSA Y NePeBaXHOT KinbKOCTi
Naui€eHTiB, O AKUX BIJHOCMANUCH XBOPi 3 PI3HUMU MONEKYNAPHO-TEHETUYHUMU NIATUNAMM, KPIM NtOMiHanbHOro A. Bu-
COKMIA CTYNiHb AndepeHLitoBaHHA NYXIMH MONIOYHOT 3a1031 AiarHOCTOBAHO Y 8,3 % xBopux. binbwictb i3 HUX (6,2 %)
Manu nioMiHanbHuii A dpeHotun. MomipHuii cTyniHb AndepeHLiloBaHHS BUABNEHO Y 65,6 %, ae y 43,7 % xBopux OyB
nomiHanbHuin B Her2/neu HeratuBHuit eHotun. HU3bKMIA cTyniHb AudepeHLitoBaHHA AiarHOCTOBAHO y 26 % naui-
€HTIB, cepep Akux y 12,5 % piarHoctoBaHo TH 1a 'y 9,4 % ntomiHanbHuit B Her2/neu HeratueHMit heHOTMN.
KniouoBi cnoBa: pak MonoYHOT 3an031; MONEKYNAPHO-reHeTUYHi heHoTUNK; nponidepaTMBHA aKTUBHICTb; CTYMiHb
PO3MNOBCIOAXKEHOCTI; CTYNiHb ANDEpPEHLiOBaHHS.
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MOLECULAR-GENETIC PHENOTYPES OF BREAST CANCER,
THEIR PROLIFERATIVE ACTIVITY, DEGREE OF SPREADING
AND DIFFERENTIATION IN PATIENTS WHICH WERE SUFFERED
BY THE ACCIDENT AT ChNPP

Objective: analysis of molecular genetic phenotypes, their proliferative activity, degree of spread and differentia-
tion of tumors in breast cancer patients affected by the accident at the Chornobyl Nuclear Power Plant.
Materials and methods. 96 breast cancer patients who were exposed to ionizing radiation as a result of the acci-
dent at the Chornobyl Nuclear Power Plant were examined. Clinical, radiological, instrumental, morphological,
immunohistochemical research methods were used.
Results and conclusions. In patients who have been exposed to radiation, the frequency with which the molecular
genetic phenotypes of breast cancer occur is somewhat different from the generally known data. Thus, luminal A
phenotype was diagnosed in 17.7 %, luminal B in 56.2 %, HER2/neu expressing in 6.2 % and triple negative (TN)
phenotype in 19.8 % patients. Proliferative activity indicators on average in patients with luminal A phenotype were
at the level of 12.7 %, luminal B — 41.5 %, triple negative — 55.6 %, and HER2/neu positive breast cancer — 32.5 %.
Patients with different molecular genetic phenotypes are diagnosed with different prevalence values of the TNM cri-
teria. Metastatic lesions of regional lymph nodes (LNs) were diagnosed in 97.9 % of patients belonging to all phe-
notypes of breast cancer. Ki-67 values that did not exceed 20 % were found in 22.9 % of patients, the main number —
17.7 % had the luminal A subtype. In 77.1 % of patients, Ki-67 values were beyond 20 %, which indicates a more
aggressive course of the disease in the majority of patients, which included patients with various molecular genet-
ic subtypes, except for luminal A. A high degree of differentiation of mammary gland tumors was diagnosed in 8.3
% of patients. The main number of them, 6.2 %, had the luminal A phenotype. A moderate degree of differentiation
was found in 65.6 %, where 43.7 % of patients had a luminal B HER2/neu negative phenotype. A low degree of dif-
ferentiation was diagnosed in 26 % of patients, among whom 12.5 % were diagnosed with TN, and 9.4 % had a lumi-
nal B HER2/neu negative phenotype.
Key words: breast cancer, molecular genetic phenotypes, proliferative activity, degree of spread, degree of differen-
tiation.
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BCTVYII

JlocsiTHEHHST METOJIiB MOJIEKYJISIPHOI Bi3dyaJizallii, 30K-
peMa 3UMTYyBaHHS Ta CEKBEHYBaHHS TEHOMY 3a JIOTTOMO-
rol0 TEeXHiKM MiKpOYilliB [ajJ0 MOXJIMBICTb BUBUYUTH
TPAHCKPUILIiAHY aKTUBHICTh TEHOMY PaKOBO1 KJIITUHU i
OTPUMATU IHAMBIAYaJbHI eKCIpeciiiHi Tpodili pi3HUX
nyxiauH [1-3].

Y 2000 poui C. Perou [4] BUKOpHUCTAB KJIaCTepPHUI
aHati3 465 reHiB, KOTpi KOOPAMHYBAJIUCH B TiOpUIN30-
BaHuX rmpodax 8102 MPHK i yrBopuau 5 pizHUX MOJIeKy-
JIIPHUX IATUAMIB paKy Mojo4dHoi 3ano3u (PM3). Oc-
TaHHI PO3MOAIIMJIMCH HA ABI MiArPYNU 3 MO3UTUBHUM
CTaTyCOM peLEIITOPIiB e€CTPOTeHiB, KOTpi (popMyloTh
JIIOMiHAIBHUM A i moMiHanbHUi B migTunu, ogHy mig-
rpyny 3 amrutidikaniero reny HER/2-neu (HER/2 mno-

B«J Oleksandr O. Litvinenko. e-mail: litvinenko _san @ukr.net

INTRODUCTION

The achievement of molecular imaging methods,
in particular the reading and sequencing of the
genome using microarray technology, made it pos-
sible to study the transcriptional activity of the
cancer cell genome and obtain individual expres-
sion profiles of various tumors [1-3].

In 2000, C. Perou [4] used a cluster analysis of
465 genes, which were coordinated in hybridized
samples of 8102 mRNAs and formed 5 different
molecular subtypes of breast cancer. The latter were
divided into two subgroups with a positive status of
estrogen receptors, which form the luminal A and
luminal B subtypes, one subgroup with amplifica-
tion of the HER/2-neu gene (HER/2 positive sub-
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3UTUBHA TArpyna) i OAHy MiArpyry 0a3aJbHOTO TUITY
PM3, 110 xapakTepM3yeThCs BiICYTHICTIO €KCIpecii pe-
LEeNTOPiB €CTPOTEHIB i APYyroro peuenrtopa emigepMaib-
HOro akTopy pOCTYy MpPU BiACYTHOCTI aMILTidikarlii
BiamoBigHuX Koaytouu reHiB. [lle ogHa miarpyna BU3Ha-
yeHa sIK HekJacudikoBanuii PM3 [4].

B po6orti T. Sorlie Ta crriBaBTOpIB [5] Oy BU3HAUYCHI
ocHOBHI mminTunu PM3, nos’s3aHi 3i 3MiHaMu B eKCIIpe-
ciiiHoMy npoddiii BU3HAYEHUX T'eHiB, 1110 OEPYTh y4acTb
y po3BuTKy PM3. [ocaigkeHHs Oyau MpoBeaeHi Ha 78
3pa3Kax TKAaHWHU MOJIOUHOI 3a51031 (M3), ychoro Tmimaa-
Ho aHauti3y 1753 reHis, 1110 1aJ10 MOXJIUBICTh CTATUCTUY-
HUM METOJIOM Ta 3a JOIOMOIOI0 KJIaCTEPHOTro iepap-
XiyHOro aHainizy BUainuTu 4 rpynu xsopux (p < 0,001):
JIOMiHAJILHUIM A MiATUII, JIIoMiHaJdpbHUM B migtum, Oa-
3aJIbHOMNOIOHUI (TpUYi HeraTMBHMI, triple negative)
nigTun i HER-2+ miaTun, KoXeH 3 HUX Ma€ pi3HUM
MPOrHO3 i CBOI MEePCIEeKTUBHI MillleHi 1151 Tepartii [5—7].

MonekyasipHO-T€HETUYHI JOCHiAXKEeHHsI OCTaHHIX PO-
KiB Jaqy MOXIJIMBICTH imeHTH(]IKyBaTU AEKibKa MOJIe-
KYJISIpHO-TeHETUYHUX MiATUIIIB PM3, sKi Bigpi3HSIOThH-
¢Sl 0COOJIMBOCTSMU Tepediry i mporHosy. OgHak BUKO-
HaHHS aHaJi3y TeHHOI eKCIIpecil He 3aBXIU € MOXKJIM-
BUM B PYTMHHI# KJIiHiYHii nmpaktuui [3, 8—10]. ¥ 2009
polli OyJyia 3arpoIToHOBaHa CIPOoIIeHa CyporaTHa MOJEb
MOJIEKYJISIpHO-TeHEeTUYHOI Kiaacudikaiii PM3, 3acHo-
BaHa Ha MOKa3HMKaX eKCIIpecil pelenTopiB eCTPOreHiB
(ER), mporectepony (PR), HER2 i piBHs1 mpomnidepa-
TUBHOI akTUBHOCTI Ki-67. 3rinHo 3 MiXHapOOAHUMU pe-
KOMEHIalisIMA Hapasi BUIUISIOTb 5 OioJIOriYyHUX ITia-
imiB PM3: momiHanbHMil A (BUCOKO muQepeHIIiiio-
BaHi paku ER+, PR+, HER2-, Ki67 < 20 %), ntomi-
HanbHuit B HER2-HeratuBHU (HU3bKO AUGepeHLIiiio-
BaHi paku ER+, PR+, HER2-, Ki-67 > 20 %), nroMi-
HanpHnit B HER2-nmosutnBamit (ER+, PR+, HER2+,
Ki-67 6ynb-sikuit), Tpudi HeratuBHuii pak (ER-, PR-,
HER2-, Ki-67 Oynb-sikuii), HemomiHanibHuii HER2-
nosutuBHuii (ER-, PR-, HER2+, Ki-67 Oynb-sikuii)
[11, 12]. Jlana xmacudikaiis 6ioJOTiIHUX TiATAITIB TTyX-
JIMH He BUMaaKoBa. B yucieHHUX DOCHiIKeHHsSIX OyJio
MOKa3aHO pPi3HEe MPOTHOCTUYHE 3HAUYEHHSI iMYHOTiCTO-
XiMiUHMX XapakKTepUCTUK MOyxJauHu npu PM3. Haii-
OLIbII COPUSITIMBUM € JIIoMiHanbHUM A miigTumn. [Tyxnu-
HU JaHOIO MiATUITY HalyacTillle MiaTHOCTYIOThCS Y T0-
XWIOMY Billi, XapaKT€pU3yIOThCS TMOBUTBHUM POCTOM,
HU3BKMM PU3UKOM PO3BUTKY PELMAMBIB i CMEpTi Bif
nporpecyBaHHs [13, 14].

META
AHasi3 MOJEKYJISIPHO-TEeHETUUHUX (PEHOTUITIB, IXHbOIL
nposripepaTUBHOT aKTUBHOCTI, CTYIEHST PO3MOBCIOIKE-

group) and one subgroup of the basal type of breast
cancer characterized by the absence of estrogen re-
ceptor expression and the second epidermal growth
factor receptor in the absence of amplification of
the corresponding coding genes. Another subgroup
is defined as unclassified breast cancer [4].

In the work of T. Sorlie and co-authors [5], the
main subtypes of breast cancer were determined,
which are associated with changes in the expres-
sion profile of certain genes involved in the devel-
opment of breast cancer. Research was conducted
on 78 breast tissue samples, a total of 1,753 genes
were analyzed, which made it possible to distin-
guish 4 groups of patients using statistical methods
and cluster hierarchical analysis (p < 0.001): lumi-
nal A subtype, luminal B subtype, basal-like (triple
negative, triple negative) subtype and HER-2+
subtype, each of them has a different prognosis
and promising targets for therapy [5—7].

Molecular genetic research in recent years has
made it possible to identify several molecular gene-
tic subtypes of breast cancer, which differ in featu-
res of course and prognosis. But the analysis of gene
expression is not always possible in routine clinical
practice [3, 8—10]. In 2009, a simplified surrogate
model of molecular genetic classification of breast
cancer was proposed, based on the expression indi-
cators of estrogen receptors (ER), progesterone
(PR), HER2 and the level of Ki-67 proliferative
activity. According to international recommenda-
tions, 5 biological subtypes of breast cancer are
currently distinguished: luminal A (highly differen-
tiated cancers ER+, PR+, HER2-, Ki-67 < 20 %),
luminal B HER2-negative (lowly differentiated
cancers ER+, PR+, HER2-, Ki-67 > 20 %), lumi-
nal B HER2-positive (EP+, PR+, HER2+, Ki-67
any), triple negative cancer (EP-, PR-, HER2-,
Ki-67 any), non-luminal HER2- positive (ER-,
PR-, HER2+, Ki-67 any) [11, 12]. This classifica-
tion of biological subtypes of tumors is not acci-
dental. Numerous studies have shown different
prognostic value of immunohistochemical tumor
characteristics in breast cancer. The most favorable
is the luminal A subtype. Tumors of this subtype are
most often diagnosed in old age, are characterized
by slow growth, low risk of recurrence and death
from progression [13, 14].

OBJECTIVE
Analysis of molecular genetic phenotypes, their
proliferative activity, the degree of spread and dif-
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HOCTI Ta nUdepeHIliloBaHHS MyXJIMH Y XBOPUX Ha paK
MOJIOYHOI 31031 $Ki TOCTpaKJajJu Bil aBapii Ha
YAEC.

MATEPIAJIN TA METO/JIU
O06cTexxeHo 96 MalieHTIB 3i 3I0SKICHUMU HOBOYTBO-
peraasmu (3H) M3 Bikowm Bix 32 mo 75 pokiB. Mamor-
padiuHe JOCTimKeHHS BUKOHYBAJIU Y IBOX MPOEKILisX;
KpaHioKayIoJdbHil TpsiMiii i Kociit 6okoBiit. Hocia-
JKEHHSI MPOBOAMIM 3 000X OOKiB, HE3aJIeKHO BiJl JIO-
Kaniizawlii migo3piioro BOrHUILA, 3 METOIO CBOEYACHOI
JiaTHOCTUKNW HOBOYTBOPEHBb 3 TIPOTUIIEKHOTO OOKY,
sIKi MOXXYTh MaTH KJIiHiYHO O0€3CUMIITOMHMIA Mepeodir.
MamorpacdiyHe IOCHiIKeHHsST BMKOHYBalud 3a HOIO-
mororo mamorpadiB Senoqraphe 700T and 800Tsm
(pipma GE Medical Systems). Exorpagiune mocmin-
KEHHsI CTpyKTypu M3 mpoBoauiu Ha Y3-amapartax
Nemio XG SSA-580 (dbipma Toshiba Medical Systems
corporation) JHIHHUMHM AaTYUKaAMHU 3 4dacToToio 10
MIu. Komm’iorepHy Tomorpadilo BUKOHYBaJIM Ha
MYJBTUAETEKTOPHOMY KOMII' IOTepHOMY TOMoTrpadi
64KT «LightSpeed VCT» ( ¢ipma General Electric).
MarniTHO-pe30HaHCHY ToMmorpadilo BMKOHYBaJIM Ha
MarHiTHO-pe30oHaHCHOMY ToMorpadi «Magnetom Vison
Plus 1,5T» (¢ipma Siemens). OcTaToOUHUI TiarHO3 MPU
BY3JIOBUX YTBOPEHHSIX M3 BCTaHOBJIIOBAIU TiC/Is1 MOP-
¢onoriuHoro mocrmimkeHHs OiomTatiB. B ocHOBHOMY
BUKOHYBaJIM TOHKOT'OJIKOBY TPEIaHO0IOIICi10.

st TperaHobioncii 3acTOCOBYBAJIU CIlelliajibHi FoJI-
KM B KOMILIEKCi 3 OiOMCiAHMM ITiCTOJIETOM CUCTEMU
«Magnumy, 1110 Ja€ MOXJIMBICTb OTPUMATU CTOBITUMK
TKAHWHU, NOCTATHIl SIK IJISI TiCTOJOrIYHOIO IOCJIi-
JKeHHSI, TaK i JUIsT BU3BHAYEHHS PELIENITOPIiB €CTPOTCHIB,
MPOrecTEPOHY, 4 TAKOX iMYHOTICTOXiMiYHOIO BU3HA-
yeHHs piBHs ekcnpecii Her-2/neu. Ilim yac manoi mpo-
Lienypu HaMarajJuch AeKiJbKa CTOBMYMKIB TKaHWHU
B3STH 3 Pi3HUX OUISTHOK HOBOYTBOPEHHS, SIK i€ PEKO-
MEHAYETbCSI B JIiTepaTypi, IO 3HAYHO ITOKpAIIye
IKiCTb MOP(MOJOTIYHOT HiaTrHOCTUKMA Ta iMYHO-
ricroximiyHoro aHani3y. [lyHkuiiiHy Giorcito, ik 0yJio
3a3HaY€HO, BUKOHYBAJIM 3a JOIMOMOTOI0 aBTOMAaTH4-
Hoi 6araTopa3oBoi Oiorncii cucteMu «Magnum». Bus-
HadyeHHS eKcrpecii perenTopiB ectporeHiB (RE) mpo-
recrepony (RP), 6inka Her-2/neu, ingexca mposige-
pauii Ki-67 BUKOHYBaJli iMyHOTiCTOXiMiYHUM METO-
JIOM 3 BUKOPUCTAHHSM CTaHAAPTHUX HAOOpiB GipMu
DAKO (Denmark). Cryminp excmpecii Her-2/neu
BM3HaYaJM Ha OCHOBI (papOyBaHHS MeMOpaH MyXJIUH-
HUX KJIiTUH. Pe3yabTaTw peakilii iHTepnpeTyBaiu 3
BUKOPUCTAHHSIM SIKiCHO1 OLLIHKM SIAEPHOI peakilii: He-
raTUBHA «-», CJ1a0O0 MO3UTUBHA «+», IOMIpHO ITO3U-
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ferentiation of tumors in breast cancer patients
affected by the accident at the Chornobyl nuclear
power plant.

MATERIALS AND METHODS

96 patients with malignant neoplasms of the mam-
mary gland, aged from 32 to 75 years, were exam-
ined. Mammographic examination was performed
in two projections; craniocaudal-straight and ob-
lique-lateral. Research was carried out on both sides,
regardless of the localization of the suspicious focus,
with the aim of timely diagnosis of neoplasms on the
opposite side, which are clinically asymptomatic.
Mammographic examination was performed using
Senographe 700T and 800Tsm mammographs (GE
Medical Systems). Ultrasound examination of the
structure of the mammary gland was performed on
Nemio XG SSA-580 (Toshiba Medical Systems cor-
poration) ultrasound devices with linear sensors with
a frequency of 10 MHz. Computed tomography was
performed on a 64 CT multidetector computed to-
mography «LightSpeed VCT» (General electric
company). Magnetic resonance imaging was per-
formed on a «Magnetom Vison Plus 1.5T» magnetic
resonance imaging machine (Siemens). The final
diagnosis of nodular formations of mammary gland
was established after morphological examination of
biopsies. Fine-needle trepan biopsy was mainly per-
formed.

For trepanobiopsy, special needles were used in
combination with a biopsy gun of the «Magnum»
system, which makes it possible to obtain a column
of tissue sufficient for histological examination, as
well as for the determination of estrogen and proges-
terone receptors, as well as immunohistochemical
determination of the level of Her-2/neu expression.
During this procedure, several columns of tissue
were taken from different areas of the neoplasm, as
recommended in the literature, which significantly
improves the quality of morphological diagnosis and
immunohistochemical analysis. Puncture biopsy, as
mentioned, was performed using the «Magnum»
automatic multiple biopsy system. Determination of
the expression of estrogen receptors (RE), proges-
terone (RP), Her-2/neu protein, Ki-67 proliferation
index was performed by immunohistochemical
method using standard kits from DAKO (Denmark).
The degree of Her-2/neu expression was determined
based on the staining of tumor cell membranes. The
results of the reaction were interpreted using a qual-
itative evaluation of the nuclear reaction: negative «-»,
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TUBHA «++», BUpa)eHO MO3UTUBHA «+++». ¥V Bumnan-
Kax ekcnpecii Her-2/neu “++» i «+++» maTepian Harm-
PaBJISLIA U1 JOAATKOBOIO AOCIIMKEHHS i YTOYHEHHS
piBHs1 ekcripecii 3 BukopuctanHsaM FISH wmertonmy
(Fluorescence in situ hybridization — dyopeclLieHTHa in
situ riopuausaiis), BiAMOBIAHO 0 Cy4aCHUX PEKOMEH-
Jalin.

PE3VYJIBTATU TA OBTOBOPEHHS

AHaJi3 MOKa3HUKIB MOJIEKYJISIPHO-TEHETUUHUX (DEHO-
THITIB y XxBopux Ha PM 3, axi rmocTpakmanu Binm aBapii Ha
YAEC, noka3zas, 1110 JIoMiHaIbHUI A (peHOTUIT AiarHOC-
TOBAaHO Y CIMHAIIISITU XBOPUX, 1110 CTaHOBUTL — 17,7 %
Bil 3arajbHOi KiJIbKOCTI Mali€HTIB, $Ki OyaIu B
nociimkenHi. JlrominaneHuii B Her2/neu HeratuBHMI
(eHoTHIT BUsIBIIEHO y 52, 110 Bignosinae 54,2 % mnaili-
eHriB. JlrominanpHuii B Her2/neu mo3utuBHuUil (eHo-
Thn Oys1o aiarHocToBaHo y 2 (2,1 %) XBOpuUX AaHOI Ipy-
nu. TakuM 9mHOM JIIOMiHaNMbHU B heHOTHTT BUSBIIEHO
y 54 (56,2 %) nauieHTiB, SKi MocTpaxaaii Bif aBapii Ha
YAEC. Tpuui HeratuBHuii peHOTUT PM3 miarHocToBa-
HOoy 19 (19,8) % xBOopux, Ta Her2/neu mo3utuBHuii de-
HOTHII BUSIBJIEHO Y 6 (6,2 %) xBopux. [1J1s O6i/1bIIIOT HA0U -
HOCTi PO3MO/iJI XBOPUX 3aJIEXKHO BiJl YaACTOTU BUSIBICHHS
MOJIEKYJISIPHO-TEHETUYHOTO (DEHOTUITY MpPeacTaBIEHO
Ha PUCYHKY 1.

XBOpi, Y SIKNX JiaTHOCTOBAHO JIIOMiHABLHUI A (peHO-
i PM3, 6ynu Bikowm Bin 38 1o 72 pokiB. CepenHiii Bik
cTaHOBUB 59 pokiB. XBopi 3 momiHaibHUM B Her2/neu
HeraTuBHUM (heHOTUIIOM OyJIM BiKOM Bif 32 10 75 poKiB.
CepenHiii Bik XBOpHMX JaHOI MiArpyInu A0piBHIOBaB 56,8
poky. Bik xBopux 3 momiHanbHuM B Her2/neu no3utus-
HUM (eHOTHUITOM 3HAXOIUBCS B Aiama3oHi 55—69 pokiB i
B cepeaHbOMY BiAmosimaB 62 pokam. Bzarami cepenHiit
BiK XBOPUX 3 IIOMiHATLHUMU (peHoTuIamu PM3 ctaHo-
BUB 56,5 poky. BikoBuii miepios 1 XBOPUX 3 TPUUi He-

weakly positive «+», moderately positive «++»,
strongly positive «t+++». In cases of Her-2/neu
«*++» and «+++» expression, the material was
sent for additional research and clarification of the
expression level using the FISH method (Fluo-
rescence in situ hybridization), in accordance with
modern recommendations.

RESULTS AND DISCUSSION

The analysis of molecular genetic phenotypes in
breast cancer patients who suffered from the
Chornobyl accident showed that the luminal A
phenotype was diagnosed in 17 patients, which is
17.7 % of the total number of patients in the study.
A luminal B HER2/neu negative phenotype was
detected in 52 (54.2 %) patients. Luminal B
HER2/neu positive phenotype was diagnosed in 2
(2.1 %) patients of this group. Thus, the luminal B
phenotype was detected in 54 (56.2 %) patients,
who were affected by the Chornobyl accident. The
triple-negative phenotype of BC was diagnosed in
19 (19.8 %) patients, and the HER2/neu positive
phenotype was detected in 6 (6.2 %) patients. For
greater clarity, the distribution of patients depend-
ing on the frequency of detection of the molecular
genetic phenotype is presented in Fig. 1.

Patients diagnosed with the luminal A phenotype
of breast cancer were aged from 38 to 72 years. The
average age was 59 years. Patients with luminal B
HER2/neu negative phenotype were aged from 32
to 75 years. The average age of patients in this sub-
group was 56.8 years. The age of patients with a
luminal B HER2/neu positive phenotype was in
the range of 55—69 years and corresponded to 62
years on average. In general, the average age of
patients with luminal phenotypes of breast cancer

NoMiHanbHUi A heHoTun

luminal A phenotype

NtomiHanbHKit B HER2/neu HeratuBHui heHoTun
luminal B HER2/neu negative phenotype
nomiHanbHuit B HER2/neu nos3utusHuii peHotmn
luminal B HER2/neu positive phenotype
TPUYiHEraTUBHUIA heHoTUN

triple-negative phenotype

HER2/neu no3utueHuii peHoTun

HER2/neu positive phenotype

PVIcyHOK 1. P03I10A'i11 XBOPUX 3aJI€KHO B'ip, 4aCTOTU BUABJIEHHA MOJIGKYIAPHO-TréHeTUYHOro q)eHOTMﬂy

Figure 1. Distribution of patients depending on the frequency of molecular genetic phenotype detection
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raTUBHUM (PEHOTUINOM 3HaxoAuBcs B Mexkax 31—71
POKiB i B cepelHbOMY IX BiK HOpiBHIOBaB 47,6 pOKY.
XBopi Ha PM3, ki manu Her2/neu no3utuBHuii de-
Hotun Oyau BikoM Biz 34 mo 61 pokiB. CepenHiii ix Bik
3HAXOIMBCS B MexXax S1 poky.

IToxa3zHuku npoJtipepaTUBHOT AKTUBHOCTI 3JI0SIKiC-
HUX HOBOYTBOPEHb Y XBOPUX 3 TIOMiHATBHUM A (peHO-
TUIIOM 3HaxoawiIuch B Mexax 5—20 % i B cepeITHbOMY
BOHM ctaHoBWIM 12,7 %. Y xBopux i3 3H, aiarnocro-
BaHMMU sIK jioMiHaibHUN B Her2/neu HeraTuBHUMI
denoTurm, HUPPOBi 3HAUSHHS iHAEKCY IpodidpepaTnuB-
HOI akTUBHOCTI Oynu B Mexax 15—90 %. B cepenHbo-
My iHAEKC MpoJjiiepaTUBHOI aKTUBHOCTI Y HUX HO-
piBHIOBaB 38 %. Y xBopux 3 moMiHanbHUM B Her2/neu
MO3UTUBHUM (peHoTunoM 3HaueHHs Ki-67 Oynu B Me-
xkax 30—60 % i cepennbomy ctaHoBuIU 45 %. Takum
YMHOM, 3HaUY€HHS MpoJlihepaTUBHOI aKTUBHOCTI ITyX-
JIMH MOJIOYHOI 3aJI03U y XBOPUX 3 JIOMiHAJbHUMU B
denotumnamu, AKi moctpaxnganu Big aBapii Ha HAEC,
JIOPiBHIOBAIM B cepeaHboMy 41,5 %. 3HaueHHS moKas-
HUKIB TIpojipepaTUBHOI aKTUBHOCTI TpW4Yi HEraTUB-
Hux 3H M0J104HO1 321034 B nepioa AiarHOCTUKU Oy
Ha piBHi Bix 12 % no 80 %, a B cepeIHbOMY JTOPiBHIO-
Basu 55,6 %. Her2/neu nosutusHi popmu PM3 Manu
3HaYeHHs iHaekcy mnpodidepanii — Ki-67 B Me-
xkax10—70 %, Ta B cepenHboMy cTaHoBuIu 32,5 %. I3
3a3Ha4YeHOTO BUIHO, 1110 BUIIi TOKA3HUKM TTpoidepa-
TUBHOI aKTUBHOCTI 3H Oynau BUSIBIACHI y XBOpMX, SIKi
MaJIi TpU4i HETaTUBHI MOJIEKYJISIPHO-TEHETUYHI (hopMU
PM3, cepenHi 3HaUeHHS SKUX AOpiBHIOBaIK 55,6 %. 3a
HYMH 3a BEJIMYMHOIO IM(MPOBUX 3HAYEHb CTOSTH I1a-
HieHTH 3 moMiHaabHuM B Her2/neu nmo3utuBHum ¢e-
Hoturiom PM3, cepenHiii piBeHb Ki-67 y HuX craHo-
BUB 45 %. I1oTiM 3a BeTMYMHOIO 3HaUYeHb Ki-67 inyTh
XBOpi, sKi Manu JoMmiHanbHi B Her2/neu HeratusHi
dopmu PM3 — cepenniii piBenb Ki-67 y HUX TOpiBHIO-
BaB 38 %. Ha yeTBepTOMY MiCTi 32 BEIMYMHOIO PiBHSI
npoipepaTMBHOI AKTUBHOCTI MYyXJIMHHUX KJIITUH 3HA-
XOISAThCSI XBOPI, y SIKMX aiarHocToBaHo Her2/neu mo-
3uTUBHUI (peHoTUN PM 3, 1npoBi 3HAYESHHS MyXJIUH
SIKMX TOPiBHIOBAJIM B cepenHboMy 32,5 %. IlanieHTn 3
JIoMiHanbHUMU A peHoTMnamMu PM3 B peiiTUHTY Be-
JIMYMHA PiBHI MporipepaTMBHOI aKTUBHOCTI 3HAXO-
JISIThCS Ha OCTAHHBOMY Miclli 3 cepeaHiMu UM(POBU-
MU 3HAYECHHSIMU iHAeKCy Tposidepartii B Mexax 12,7 %.
st 6i1b1I0T HAOYHOCTI pO3IMOILT XBOPUX 3aJEKHO Bif
IM(GPOBUX 3HAUYEHb BEIMYMHM iHAEKCY TpoJtidepaltii
Ki-67 i MonekyasipHo-TeHeTnYHoro deHoruny PM3
MpenCcTaBIeHO Ha puc. 2.

ITopiBHIOIOUM cepelHi 3HaUYeHHs MpoJidepaTUuBHOL
akTUBHOCTI KJlitTnH PM3 mominansHOTO A (beHOTUTTY

(1) 300

was 56.5 years. The age range for patients with a triple
negative phenotype ranged from 31 to 71 years and
averaged 47.6 years. Patients with breast cancer who
had a HER2/neu positive phenotype were aged from
34 to 61 years. Their average age was within 51 years.

Indicators of proliferative activity of malignant
neoplasms in patients with luminal A phenotype
were in the range of 5—20 % and on average they
were 12.7 %. In patients with breast cancer diag-
nosed as luminal B HER2/neu negative phenotype,
the digital values of the proliferative activity index
were in the range of 15—90 %. On average, their pro-
liferative activity index was 38 %. In patients with a
luminal B HER2/neu positive phenotype, Ki-67
values ranged from 30 % to 60 % and averaged 45 %.
Thus, the value of the proliferative activity of breast
tumors in patients with luminal B phenotypes who
were affected by the accident at the Chornobyl
Nuclear Power Plant equaled an average of 41.5 %.
The values of indicators of proliferative activity of
three-times negative malignant neoplasms of the
mammary gland during the period of diagnosis
ranged from 12 % to 80 %, and on average equaled
55.6 %. HER2/neu positive forms of breast cancer
had the value of the proliferation index — Ki-67 in
the range of 10—70 %, and on average was 32.5 %.
From the above, it can be seen that the highest rates
of proliferative activity of malignant neoplasms were
found in patients who had triple negative molecular
genetic forms of breast cancer, the average values of
which were equal to 55.6 %. They are followed by
patients with luminal B HER2/neu positive breast
cancer phenotypes, whose average Ki-67 level was
45 %. Then the Ki-67 values are followed by patients
who had luminal B HER2/neu negative forms of
breast cancer — the average Ki-67 level in them was
equal to 38 %. In the fourth city in terms of the level
of proliferative activity of tumor cells, there are
patients diagnosed with the HER2/neu positive phe-
notype of breast cancer, the digital values of which
tumors were equal to an average of 32.5 %. Patients
with luminal A phenotypes of BC in the rating of the
level of proliferative activity are in the last place with
the average numerical values of the proliferation
index within 12.7 %. For greater clarity, the distribu-
tion of patients depending on the numerical values
of the Ki-67 proliferation index and the molecular
genetic phenotype of breast cancer is presented in
Fig. 2.

Comparing the average values of the proliferative
activity of BC cells of the luminal A phenotype with
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TPUYiHeraTUBHUM NtoMiHanbHKi B NtoMiHanbHKi B HER2/neu NOMiHanbHNIt A
dheHoTMN HER2/neu HER2/neu MO3UTUBHUI heHOoTUN dheHoTUN
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PucyHoK 2. Po3nogin xBopux 3anexHo Big ungposux 3HaueHb BenuYuHM iHaekcy nponidepauii — Ki-67 i

MOneKynApHo-reHeTnyHoro eHotuny PM3

Figure 2. Distribution of patients depending on the numerical values of the proliferation index - Ki-67 and

the molecular genetic phenotype of breast cancer

3 iHIIMMM (QEeHOTUIIAaMU JTaHOTO 3aXBOPIOBAHHSI, CIIi[
BiAMITUTH, 1110 MpoJidepaTUBHA aKTUBHICTb iHIIUX (e~
HOTHIIIB MTEPEBUIIYE iX CYyTTEBO. Tak, MM poBi 3HAYCHHS
MOKa3HUKIB iHIEKCY mpoJlipepaTUBHOI aKTUBHOCTI
TpUYi HETaTMBHUX NYXJWH IMepeBUINYIOTh y 4,4 pasa
3HAYEHHS JIIOMiHAJILHOTO A (peHOTHUIY, a JIOMiHATbHUMI
B Her2/neu mosutuBHUMII TiepeBuinye iX y 3,5 pa3sa,
moMiHaneHuil B Her2/neu HeraTuBHUII Maiixke y Tpu
pa3u (y 2,99 paza), Her2/neu no3utuBHuii heHOTUIT Y
2,5 paza. BkaszaHi 3HaUe€HHSI MOXYTb CBiIUMTHU TIPO TeE,
HACKIJIbKY OiJIbII arpeCUBHUM MOXe OyTU mepedir 3ax-
BOPIOBAHHS y MALIIEHTIB 3 Pi3HUMU MOJIEKYJISIPHO-TeHEe-
TUYHUMU (PEHOTUITaMU TOPIBHSIHO 3 JIIOMiHAJbHUM A
¢deHOTUIOM.

Amaji3 posmnoniny xpopux Ha PM3 moMiHambpHOTO A
¢eHoOTUITY 3aJIe3KHO Bif CTafdil pO3MOBCIOIKEHOCTI ITyX-
JIMHHOTO Mpolecy nokasas, 1o ctagito T2NOMO ngiar-
HOCTOBaHO Juie y 1 xBopoi, mo nopiBHioe 1,04 % Bin
3arajibHO1 KiJIbKOCTIi MaLIiEHTIB SIKi OyJIM B HOCJiIKEeHHI.
Cragisa nyxauHHoro 1ipoiuecy T2N1MO giarHocToBaHa y
7 (7,3 %) xBopuix. Craist po3MOBCIOIKEHOCTI MPOLIECY, L0
Bignosinae kputepisiMm T2N2MO Busieiena y 1 (1,04 %)
xBopoi. [TyxauHHMII npolec, 110 BiANOBigaB 3HAUEHHSSIM
T3N1MO BcranoBneHo y 7 (7,3 %) xBopux, i 1uceMiHO-
BaHuit PM3, mo BinnosigaB kpurepisM T4NIMI1 (me-
TacTaTUYHI HOBOYTBOPEHHS B IEYiHLIi i KicTKax cKele-
Ty), miarHoctoBaHo y 1 (1,04 %) xBopoi. Takum 4HOM

other phenotypes of this disease, it should be noted
that the proliferative activity of other phenotypes
significantly exceeds them. Thus, the digital values
of the indices of proliferative activity of triple neg-
ative tumors exceed 4.4 times the value of the
luminal A phenotype, and luminal B HER2/neu
positive exceeds them by 3.5 times, luminal B
HER2/neu negative almost three times (in 2,99
times), HER2/neu positive phenotype 2.5 times.
The indicated values can indicate how aggressive
the course of the disease can be in patients with
different molecular genetic phenotypes compared
to the luminal A phenotype.

Analysis of the distribution of patients with lumi-
nal A phenotype depending on the stage of spread
of the tumor process showed that the T2NOMO
stage was diagnosed in only 1 patient, which is
equal to 1.04 % of the total number of patients
included in the study. The stage of tumor process
T2N1MO was diagnosed in 7 (7.3 %) patients. The
stage of spread of the process, which meets the cri-
teria of T2N2MO, was found in 1 (1.04 %) patient.
The tumor process corresponding to T3N1MO val-
ues was established in 7 (7.3 %) patients, and dis-
seminated breast cancer corresponding to TAN1M1
criteria (metastatic neoplasms in the liver and
bones of the skeleton) was diagnosed in 1 (1.04 %)
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JoMiHaIbHME A beHoTHN miarHocTtoBaHo v 17 (17,7 %)
XBOPUX i3 PI3HUMU CTadisIMU PO3MOBCIOIXKEHOCTI MPO-
1ecy.

Jlrominansauit B ¢penorun PM3 giarHocToBaHO, SIK
yKe 4aCTKOBO 3a3Hayajioch paHilie, y 54 (56,2 %) xBo-
pux. I3 Hux y 52 (54,2 %) xBopux noMiHalbHUII B
Her2/neu HeratuBHuii i y 2 (2,1 %) mominaibHuii B
Her2/neu no3utuBHuii ¢eHoTun. 3a CTagisiMU poO3-
MOBCIOJIXKEHOCTI 3J105KiCHI HOBOYTBOPEHHSI PO3MicC-
TUIXCH TaKUM YMHOM: KpuTepii T2NOMO BusBieHi y
1 (1,04 %) xBopoi; T2N1IMO — y 26 (27,1 %) xBOpPUX;
T2N2MO0 —y 2 (2,1 %) xBopux; T3AN1IMO —y 6 (6,2 %)
mamienTiB; T3N2MO —y 2 (2,1 %) xBopux; TANIMO —
y 5 (5,2 %) nauientis; TAN2MO — takox y 5 (5,2 %);
T4N3MO — y 5 (5,2 %) nauienTiB. JIBi mauieHTKH 3
JoMiHaneHUM B Her2/neu no3utuBHUM (heHOTUIIOM
BigHocunuck o ctagii T2N1MO. I3 HaBeaeHOTO Bullle
BUIHO, 1110 HAMOIABII YUCAECHHY IiAPYITy XBOPUX, SIKi
BIZTHOCWJIMCH OO HaHOTO (PEHOTHITY, CTAaHOBUIMU 28
(29,2 %) nauienTiB 3i cragismu T2N1MO.

Cepen 19 (19,8 %) maiieHTiB i3 TpU4i HEraTUBHUM
(TH) denotunom PM3, kputepii po3moBCIOAKEHOCTI
T2N1MO niarHocroBano y 13 (13,5 %) xBopux,
T3NIMO y 3 (3,2 %) xBopux, TANIMO y 1 (1,04 %)
nmaienTk, Ta T4N2MO — y 2 (2,1 %) xinok. Haii-
OinbLl po3noBclomkeHy niarpyny TH ¢penotumny ckia-
JIM TTalieHTKY 3 Kputepismu T2N1MO.

Her2/neu — nosutusHuii ¢enorun PM3 BcTaHOB-
neHo y 6 (6,2 %) xBopux. I3 Hux y 4 (4,2 %) xBopux
CTYIIiHb PO3IMOBCIOIXKEHOCTI MYXJIMHY BilNOBiIaB 3HA-
yeHHsIM T2N1MO, y 1 (1,04 %) xBOpoi — 3HAYECHHSIM
T3NIMOimey 1 (1,04 %) — kpurepisim T4AN1MO.

Buxonsuu 3 BUllle3a3HAYEHOTO MOXJIMBO CTBEPIXKY-
BaTU, 110 HAKOLIBII YaCTO Y HAILIOMY JOC/iIKEHHi — y
52,2 % XxBOpUX — AiaTHOCTOBAHO PO3MOBCIOIKECHICTh
NyXJUHHOTO TIpOliecy, sKa BiAIOBiZae KpuUTepisMm
T2NI1MO cepen ycix 3araJbHONPUNHATAX (DEHOTHUIIIB
PM3. JIpyre Micue HajaeXWTb XBOPUM 3i CTyIeHEM
po3smoBciomkeHocTi pouiecy T3N1MO, axkuii 3ycTpi-
yaeTbest y 17,7 % xBopux. MeTacTaTuuHe ypaxkKeHHS
perioHapHuX JiM(paTUYHUX BY3J1iB AiarHOCTOBaHO y 94
(97,9 %) mallieHTiB TaHOTO KOHTWHTEHTY, SIKi BiTHO-
caThest 10 Beix penotunis PM3. Bunsitrkom € 2 (2,1 %)
XBOPI, V IKMX AiaTHOCTOBAHO JIIOMiHATbHI MOJEKYJISIP-
HO-TEHETUYHI (DEHOTUIU paKy i PO3MOBCIOIKEHICTh
npouecy Bianosigana kpurepism T2NOMO. [Ins 6inb-
1101 HAOYHOCTI po3mofdin xBopux Ha PM 3 3ayexxHo Bin
MOJIEKYJISIPHO-TEHETUYHOrO (DEHOTUITY Ta CTYIEHS
PO3IMOBCIOXKEHOCTI MYXJIMHHOTO MpOlLecy 3a KpHU-
tepisimu TNM nipencrasieHo B Tabur. 1.

patient. Thus, the luminal A phenotype was diag-
nosed in 17 (17.7 %) patients with various stages of
the spread of the process.

Luminal B phenotype of breast cancer was diag-
nosed, as already partially noted earlier, in 54 (56.2 %)
patients. 52 (54.2 %) of them have luminal B
HER2/neu negative and 2 (2.1 %) — luminal B
HER2/neu positive phenotype. According to the
stages of spread, malignant neoplasms were placed as
follows; T2NOMO criteria were found in 1 (1.04 %)
patient; T2N1IMO — in 26 (27.1 %) patients;
T2N2MO — in 2 (2.1 %) patients; T3NIMO in 6
(6.2 %) patients; T3AN2MO — in 2 (2.1 %) patients;
T4N1IMO —in 5 (5.2 %) patients; TAN2MO — also in
5 (5.2 %); TAN3MO — in 5 (5.2 %) patients. Two
patients with a luminal B HER2/neu positive phe-
notype belonged to the T2NIMO stage. It can be
seen from the above that the largest subgroup of
patients belonging to this phenotype was 28 (29.2 %)
patients with T2N1MO stages.

Among 19 (19.8 %) patients with a triple negative
(TN) phenotype of breast cancer, T2ZN1M0 preva-
lence criteria were diagnosed in 13 (13.5 %) patients,
T3NIMO in 3 (3.2 %) patients, T4ANIMO in 1
patient (1.04 %), and T4N2MO — in 2 (2.1 %)
women. The most common subgroup of TN pheno-
type was made up of patients with T2N1MO criteria.

HER2/neu — a positive phenotype of breast cancer
was established in 6 (6.2 %) patients. Among them, in
4 (4.2 %) patients, the extent of tumor spread corre-
sponded to T2N1MO values, in 1 (1.04 %) patient —
to T3N1MO values, and in another 1 (1.04 %) — to
T4N1MO criteria.

Based on the above, it is possible to say that most
often in our study — 52.2 % of patients were diag-
nosed with the spread of the tumor process that
meets the T2N1MO criteria among all the generally
accepted phenotypes of breast cancer. The second
place belongs to patients with the degree of preva-
lence of the T3AN1MO process, which occursin 17.7 %
of patients. Metastatic lesion of regional lymph
nodes, which was diagnosed in 94 (97.9 %) patients
of this contingent, which belong to all phenotypes of
breast cancer. The exception is 2 (2.1 %) patients
who were diagnosed with luminal molecular genetic
phenotypes of cancer and the spread of the process
met the T2NOMO criteria. For greater clarity, the
distribution of patients with breast cancer depending
on the molecular genetic phenotype and degree of
spread of the tumor process according to TNM cri-
teria is presented in Table 1.

(1) 302
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Ta6nuusa 1

Po3nopgin xeopux Ha PM3 3anexHo Bif MONEKyNAPHO-reHeTUYHOro (peHoTMNY Ta CTYNeHA PO3NOBCIOAKEHOCTi

NYXAMHHOrO npouecy 3a kputepiamm TNM

Table 1
Distribution of patients with breast cancer dependin
spread of the tumor process according to TNM criteria

g on the molecular genetic phenotype and degree of

CryniHb po3noBcioa- HER2/neu
xeHocrti 3a TNM Lum A Lum B Lum B TH NO3NTUBHUMA Ycboro
Prevalence rate Her2/neu (-) Her2/neu (+) HER2/neu All
according to TNM positive
T2NOMO 1(1,04 %) 1(1,04 %) 2(2,1 %)
T2N1MO 7(7,3%) 26 (27,1 %) 2(2,1 %) 13 (13,5 %) 4 (4,2 %) 52 (54,2 %)
T2N2MO 1(1,04 %) 2(2,1 %) 3(3,1 %)
T3N1MO 7(7,3%) 6 (6,2 %) 3(3,1 %) 1(1,04 %) 17 (17,7 %)
T3N2MO 2(2,1 %) 2(2,1 %)
TANIMO 5 (5,2 %) 1(1,04 %) 1(1,04 %) 7(7,3%)
TAN2MO 5 (5,2 %) 2(2,1 %) 7(7,3%)
TAN3MO 5 (5,2 %) 5 (5,2 %)
TANIM1 1(1,04 %) 1 (1,04 %)
3aranom / Total 17 (17,7 %) 52 (54,2 %) 2 (2,08 %) 19 (19,8 %) 6 (6,2 %) 96 (100 %)

st BUBYEHHS TTOKA3HUKIB PiBHS MpostidepaTUBHOI
AKTUBHOCTI MyXJIMHHUX KJIITUH y MALi€HTIB 3 Pi3HUMU
MOJIEKYJSIPHO-TEHETUUHUMU (DEHOTUITAMM BCi Malli-
€HTHU OYyJIM PO3IOJiIEHI 3a/IeXKHO BiJl BEIUYMHU LUD-
POBHUX 3HAaUeHb MTOKA3HUKIB MpoJlihepaTUBHOI aKTHB-
HOCTi Ha yoTupu minrpynu. Ilepiny miarpymny ckiaau
XBOpIi, Y IKMX MOKa3HUKU iHAEKCY mpoiidepaliii 0yamn
Ha piBHiI g0 20 %. Jlpyry marpymy cKJiIajid XBOpi 3
iHmekcoM mnpodidgepatuBHOi akTUBHOCTI Bix 20 % no
30 %. TpeTio miarpyny cKjaau Mali€HTH 3 TOKa3HUKa-
mu Ki-67 B mexax 31-50 % i no yerBepToi minrpymnu
BiTHOCHINCH XBOPi 3 iHAEKCOM TIpoJihepaTUBHOI aK-
TUBHOCTI OijbIie 50 %.

JrominanbHMit A peHoTHUN AiarHOCTOBAaHO y 17 XBO-
PUX 110 CTaHOBUTH 17,7 % Bin 3arajibHOI KiJIbKOCTI T1a-
LieHTIB. 3HaUYeHHS MOKA3HWKIB aKTUBHOCTI TIpoJTide-
pauii y Hux 0ynu B Mexax Bing 5 % no 20 %, B cepenHb-
oMy 3Haxoaunauch Ha piBHi 12,7 %. JliomiHanbHuii B
Her2/neu HeratuBHMii heHoTUI BUSABIICHO 52 (54,2 %)
xBopux Ha PM3. Jlume y 2 (2,1 %) xBopux uudpoBi
3HaueHHs Ki-67 3Haxomwiuch B Mexax 1o 20 % i B
cepeaHboMy ctaHoBuaM 12,5 %. HaiiGinbiua Kitb-
KiCTb Malli€HTIB JaHOro (DEHOTUITY MaJla iHIEeKC IPo-
nmigepanii B Mmexax 20—30 %, Takux IalieHTIB OyJI0
28 (29,2 %), B cepeAHbOMY iX 3HAYEHHSI CTAHOBUJIU
27,3 %. Jlpyre 3a KiJbKiCTIO Miclle cepel Mali€HTiB
LbOro (GeHOTUIy mocizaau xsopi 3 ganumu Ki-67 Bin
31 % 1o 50 %. Kinbkicts ix gopiBHioBana 14 (14,6 %)
XBOPUX i3 cepeaHiMK 3HaYeHHsIMU Ki-67 neio BUIIK-
MM, HiX y MOIepeaHbOl MiATPyIv, BOHU BiAMOBigaIn
piBHIO 43,1 %. 3HaueHHS TpoJipepaTUBHOI aKTUB-
Hocri Buie 50 % niarHoctoBaHo Y 8 (8,3 %) malieHTiB.

To study the indicators of the level of proliferative
activity of tumor cells in patients with different
molecular genetic phenotypes, all patients were divid-
ed into four subgroups depending on the value of the
digital values of the indicators of proliferative activity.
The first subgroup consisted of patients whose prolif-
eration index was up to 20 %. The second subgroup
consisted of patients with an index of proliferative
activity from 20 to 30 %. The third subgroup consist-
ed of patients with Ki-67 indicators — 31—-50 %, and
the fourth subgroup included patients with an index of
proliferative activity of more than 50 %.

The luminal A phenotype was diagnosed in 17
patients, which is 17.7 % of the total number of
patients, the values of the indicators of proliferation
activity in them ranged from 5 % to 20 %, on average
they were at the level of 12.7 %. Luminal B HER2/neu
negative phenotype was detected in 52 (54.2 %)
patients with breast cancer. In only 2 (2.1 %)
patients Ki-67 digital values were within 20 %, and
on average they were 12.5 %. The largest number of
patients of this phenotype had a proliferation index
in the range of 20—30 %, there were 28 (29.2 %) such
patients, their average value was 27.3 %. Patients
with Ki-67 data from 31 % to 50 % occupied the sec-
ond place among patients with this phenomenon.
Their number was 14 (14.6 %) patients with average
values of Ki-67 slightly higher than the previous sub-
group, which corresponded to the level of 43.1 %.
Values of proliferative activity above 50 % were diag-
nosed in 8 (8.3 %) patients. Their average indicators
were significantly higher than in the previous sub-
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CepenHi MOKa3HUKW y HUX OyJIW 3HAYHO BUII, HIX Y
MOIepeIHiX MiArpynax, i 3SHaXOAWINCh B MexXax 65,6 %.
Jlrominanpauit B Her2/neu mosuTtuBHMIT (peHOTUI
BcTaHoBIeHO Jmie y 2 (2,1 %) xiHok. Y 1 xBopoi, 1110
ctaHoBUTH 1,04 % Bin 3arajabHOI KiJbKOCTi XBOPHX,
nokasuuk Ki-67 signosigas 30 %, i me y 1 (1,04 %)
XBOpoOi BiH mopiBHIOBaB 60 %. Tpuui HeraTUBHMIA (e-
HoTumn BcraHoBieHo y 19 (19,8 %) xBopux. Tinbku y
1 (1,04 %) xBopoi nuppoBi 3HaUEHHS MpoJtihepaTrB-
HOI aKTUBHOCTI NyXJIMHHUX KJIITUH OyJIu Ha piBHi 12 %,
10 BiIHOCWJIO 11 A0 TIEepLIOl MiArpynu — XBOPUX 3
iHmekcoM mnpomidepatii 10 20 %. [1okasHUKM iHAEKCY
npouticpepatiii, sKi 3HaXoMMIMCh B Mexkax 20—30 %, He
3apeeCTpPOBaHi y XOAHOro XxBoporo. Hatomicth 3Ha-
yeHHsT Ki-67 Buie 31 % Oynu y OCHOBHOI KiJIbKOCTi
xBopux. Tak, Ki-67 B Mexax 31—50 % nmiarHocTOBaHO
y 7 (7,3 %) xBopuX i3 cepenHiMM HOTr0 3HAYEHHSIMU
42,8 %, amokasnuku Ki-67, 1110 3HaXOAMINCh 32 MeXKa-
mu 50 %, BusiieHi y 11 (11,4 %) nauienTiB. Her2/neu
MO3UTUBHUI MOJEKYJISIPHO-TEHETUYHUN (HPEHOTUIT
ITyXJIMHU BCTAaHOBJIEHO Y 6 (6,2 %) marienTis. JIBi XxBo-
pi (2,1 %) mamu nokazuuku Ki-67 siki 3HaXOAWINCh B
Mexax 10 20 %, a B cepelHbOMY BOHM JOPiBHIOBAIU
15 %. Onna xBopa (1,04 %) mana 3HaueHHs Ki-67, sike
nopiBHIOBano 30 %, mo ¥ BimHOCWIIO ii HO Apyroi
niarpynu. 3HadyeHHs iHAeKcy mpoJidepalii B Mexax
31-50 % mniarHocroBano y 2 (2,1 %) xBopux i B ce-
peaHboMy BoHU Bimmosiganu 35 %. IlokasHuk Ki-67
oinbiie 50 % Busineno y 1 (1,04 %) xBopoi, BiH 10-
piBHI0BaB 70 %. Po3momia nali€eHTiB 3aJIe3KHO Bil MO-
JIEKYJISIPHO-TEeHEeTUIHOTO (PEHOTUITY i TTOKa3HUKIB
npoipepaTUBHOI AKTUBHOCTI MPEACTaBIEHO Yy TA0. 2,
3 IKO1 BUAHO, 1110 iHAEKC MpoJlihepaTUBHOT aKTUBHOC-
Ti, 1kuit He nepesulye 20 % BU3HAYAEThC JIULLE Y 22
(22,9 %) nauientis. Y pewrru 70 (77,1 %) xBopux 3Ha-
YeHHS MpoJlihepaTUBHOI aKTUBHOCTI ITyXauH M3 3Ha-

Ta6nauusa 2

groups and were within 65.6 %. Luminal B
HER2/neu positive phenotype was established in
only 2 (2.1 %) women. In 1 patient, which is 1.04 %
of the total number of patients, the Ki-67 indicator
corresponded to 30 %, and in another 1 (1.04 %)
patient it was equal to 60 %. A triple negative pheno-
type was established in 19 (19.8 %) patients. In only
1 (1.04 %) patient the digital values of the prolifera-
tive activity of tumor cells were at the level of 12 %,
which referred her to the first subgroup — patients
with a proliferation index of up to 20 %. Indicators
of the proliferation index, which were in the range of
20—-30 %, were not registered in any patient.
Instead, Ki-67 values above 31 % were in the main
number of patients. Thus, Ki-67 in the range of
31—50 % was diagnosed in 7 (7.3 %) patients with its
average values of 42.8 %, and Ki-67 indicators that
were beyond 50 % were found in 11 (11.4 %)
patients, HER2/neu positive molecular genetic phe-
notype of the tumor was established in 6 (6.2 %)
patients. Two (2.1 %) patients had Ki-67 indicators
that were within 20 % and on average they were
equal to 15 %. One (1.04 %) patient had a Ki-67
value which was equal to 30 % — which assigned her
to the second subgroup. The value of the prolifera-
tion index in the range of 31—-50 % was diagnosed in
2 (2.1 %) patients, and on average they correspond-
ed to 35 %. The Ki-67 indicator of more than 50 %
was found in 1 (1.04 %) patient, which correspond-
ed to the value of 70 %. The distribution of patients
depending on the molecular genetic phenotype and
indicators of proliferative activity is presented in
Table 2. It can be seen that the index of proliferative
activity, which does not exceed 20 %, is determined
only in 22 (22.9 %) patients. In the remaining 70
(77.1 %) patients, the proliferative activity of mam-

Po3nopin nauieHTiB 3anexHo Bif MoneKynApHo-reHeTMyHoro (eHoTuny i nNoKasHUKiB nponidepatuBHOI

aKTUBHOCTI
Table 2

Distribution of patients depending on the molecular genetic phenotype and indicators of proliferative activity

Lum A Lum B Lum B TH HER2/neu (+)
3HaueHHs Ki-67  «kinbkicTb xBOpux Her2/neu (-) Her2/neu (+) KiNbKiCTb XBOPUX KinbkicTb xBopux  YCbOro
Ki-67 value number of patients KiNIbKiCTb XBOPUX KinbkicTb xBopux  number of patients number of patients Al
number of patients  number of patients

Ki-67 no 20 % 17 (17,7 %) 2(2,1 %) - 1(1,04 %) 2(2,1 %) 22 (22,9 %)
20-30 % - 28 (29,2 %) 1(1,04 %) - 1(1,04 %) 30 (31,2 %)
31-50 % - 14 (14,8 %) - 7(7,3 %) 2(2,1 %) 23 (23,9 %)
>50 % - 8 (8,3 %) 1(1,04 %) 11 (11,4 %) 1(1,04 %) 21 (21,9 %)
3aranom / Total 17 (17,7 %) 52 (54,2 %) 2(2,1 %) 19 (19,79 %) 6 (6,25 %) 96 (100 %)
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XOIWJIUCH HA 3HAYHO BUIIMX PiBHSX, 110 MOXE CBiTUUTH
PO OUTBIN arpeCUBHUN Mepedir 3aXBOPIOBAHHS Y 3HAU-
HOI KiJIbKOCTi XBOPHUX 3 DPI3HUMU MOJIEKYJSIPHO-TeHe-
TUYHUMU (PEHOTUIIAMMU.

Jl1st BU3HAYEHHST HasIBHOCTI 3B’ SI3KY MOJIEKYJISIPHO-Te-
HETUYHOro (DeHOTUITY 3i CTymeHeM AudepeHLiOBaHHS
MYXJIMHHUX KJTITAH i TOKA3HUKIB TIpoJlihepaTUBHOT aK-
TUBHOCTI, BCi MaLlieHTU OyJIM PO3MOAiNIeH] 3aJIeKHO Bil
cTyneHs nudepeHIiloBaHHS MyXJIMH Ha TPU KaTeropii:
MNali€HTU, ¥ SKUX KJIITUHU OYXJIUH OyJU BUCOKO Aude-
peHliloBaHi, TOOTO Malau HMU3bKUM CTyIiHb 3JIOSIKiC-
HOCTi i BM3HAYalOTbCS SIK BUCOKO JMdepeHIilioBaHi
nyxiauHu, — G-1; mauieHTy 3 MOMipHUM CTYIIEHEM V-
depenuitoBanHs1 — G-2; Nali€eHTU HU3bKO AUEepeHIli-
MOBaHMMU ITyXJIMHAMK, TOOTO 3 BUCOKMM CTYIIEHEM
310sKicHOCTI, — G-3.

Y 17 (17,7 %) xBopux 3 JIOMiHaJIbHUM A (PEHOTUTIOM
PM3 3 BUCOKMM cTyIieHeM audepeHLiloBaHHS MyXJIUH-
HUX KJIITUH JiarHocToBaHO y 6 (6,2 %) xBopux i moMip-
HuM — G-2 — y 11, mo nopiBHioe 11,4 % Bix 3aranbHOI
KinmbkocTi mamieHTiB. IludpoBi 3HaYeHHS iHAEKCY
nposiepaTMBHOI aKTUBHOCTI Y MALIIEHTIB 3 BUCOKO A1~
(epeHIifioOBaHUMY ITyXJIMHAMY CTAHOBWJIM B CEPEIHbBO-
my 10,2 %, y nanieHTiB 3 MoMipHO nudepeHIiioBaHUMU
HoBOyTBOpeHHsIMU — 14,1 %. Husbkuii cTymiHb aude-
peHILIiI0BaHHS MyXJIMHHUX KJIITUH y JAHOT KaTeropii XBo-
pux He giarHoctoBaHo. Cepen 52 (54,2 %) nauieHTiB 3
moMiHaneHuM B Her2/neu HeratuBHUM (hEeHOTUIIOM,
BUCOKHI CTYITiHb AuQepeHIIiIOBAHHS BHUSIBJIEHO BChOTO
y 1 (1,04 %) xBopoi 3 BUCOKHMM iHIEKCOM IpotichepaTuB-
HoOI aKTUBHOCTI, AKMi nopiBHIOBaB 60 %. Y nepeBaxHol
KIJIBKOCTI XBOpMX 3 JaHUM deHoTunom —y 40 (41,7 %),
JiarHOCTOBAaHO TIOMipHUI CTYIiHb AU(EpeHIiFOBaHHS
KJITUH NyXJIVMHU 3 cepenHiMu 3HaueHHamu Ki-67 35 %.
Hwuspkuit ctymine nudepeHIiloBaHHS BUsIBIEHO y 11
(11,4 %) xBopux, SIKi MajJli cepeHi 3HaUeHHs TpoJtie-
paTUBHOI aKTUBHOCTI B Mexax 42 %. JlromiHanbpHuii B
Her2/neu no3utuBHuMii heHOTUT I1iarHOCTOBAHO BCHOTO
y 2 (2,1 %) xBOpuX, i Y HMX BCTAHOBJECHO HM3bKUI1
CTYMiHb AUepeHIiIOBaHHS KIiTUH i3 3HaYeHHsIMU Ki-
67 B cepenHboMy Ha piBHI 45 %. Tpuui HeraTMBHUIA
niaTun PM3 Oy/0 niarHOCTOBaHO, SIK BXXe 3a3HA4aI0Ch
panimre y 19 (19,8 %) xBopux. Y 3KOIHOTO 3 ALIIEHTIB HE
BCTaHOBJIEHO HAsIBHOCTi HOBOYTBOPEHb B M 3 3 BUCOKUM
ctyrieHeM nudepeHuioBanHd. Llicts (6,2 %) naiieHTiB
MaJjid MOMipHUI CTyNiHb IUdepeHLiloBaHHS 3 iHAEKCOM
rpostidepaliii, o B cepeIHbOMY TOpiBHIOBaB 46 %, Ta
13 (13,5 %) nauieHTOK MaJv HU3bKMI CTyMNiHb aucde-
peHuioBaHHS KIiTUH PM3 3 iHgekcom mpodtidepaltlii B
cepenHboMy 64,1 %. 370sKicHIi HOBOYTBOPEHHS i3
Her2/neu no3utuBHUM (heHOTHUIIOM AiarHOCTOBAHO BCh-

mary gland tumors was at significantly higher lev-
els, which may indicate a more aggressive course of
the disease in a significant number of patients with
different molecular genetic phenotypes.

To determine the presence of a relationship
between the molecular genetic phenotype and the
degree of differentiation of tumor cells and indica-
tors of proliferative activity, all patients were divid-
ed into three categories depending on the degree of
tumor differentiation. Patients whose tumor cells
were highly differentiated, that is, had a low degree
of malignancy and are defined as highly differenti-
ated tumors — G-1. Patients with a moderate
degree of differentiation — G-2 and patients with
poorly differentiated tumors, that is, with a high
degree of malignancy — G-3.

Seventeen (17.7 %) patients with luminal A phe-
notype of breast cancer with a high degree of differ-
entiation of tumor cells were diagnosed in 6 (6.2 %)
patients and moderate — G-2 in 11, which is equal
to 11.4 % of the total number of patients. Digital
values of the proliferative activity index in patients
with highly differentiated tumors averaged 10.2 %,
in patients with moderately differentiated neo-
plasms — 14.1 %. A low degree of differentiation of
tumor cells was not diagnosed in this category of
patients. Among 52 (54.2 %) patients with a lumi-
nal B HER2/neu negative phenotype, a high
degree of differentiation was found in only 1 (1.04
%) patient with a high index of proliferative activ-
ity equal to 60 %. In the majority of patients with
this phenotype — 40 (41.7 %), a moderate degree
of differentiation of tumor cells with average values
of Ki-67 35 % was diagnosed. A low degree of dif-
ferentiation was found in 11 (11.4 %) patients,
who had average values of proliferative activity in
the range of 42 %. The luminal B HER2/neu pos-
itive phenotype was diagnosed in only 2 (2.1 %)
patients, and they had a low degree of cell differ-
entiation with Ki-67 values at an average of 45 %.
Three times the negative subtype of breast cancer
was diagnosed, as mentioned earlier, in 19 (19.8 %)
of patients. None of the patients had neoplasms in
the mammary gland with a high degree of differen-
tiation. Six (6.2 %) patients had a moderate degree
of differentiation with an average proliferation
index equal to — 46 %, and 13 (13.5 %) patients
had a low degree of differentiation of breast cancer
cells with an average proliferation index of 64.1 %.
Malignant neoplasms with a HER2/neu positive
phenotype were diagnosed in only 6 (6.2 %)
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oroy 6 (6,2 %) xsopux. HoBoyTBOpeHHS 3i CTyIIeHEM
nudepeniiroBanisg G1 BusgsieHo Tinbku y 1 (1,04 %)
XBOpOI, e iHgekc npoJidepatii cranosus 20 %. du-
(epeHI1litOBaHHSI KIITWUH, 1O BimHOocuTbes 10 G2,
niarHoctoBaHo y 3 (3,1 %) mauieHTiB i3 cepeaHiMu
3HayeHHs MU Ki-67 38,3 %. Husbkuii cryninb aude-
peHuiroBaHHs — G3 BusiieHo y 2 (2,1 %) naiieHTiB,
cepelHi 3HaYeHHs IMOKa3HMKa MpoipepaTUBHOI aK-
TUBHOCTI Yy HUX cTaHoBwn 32,5 %.

Bucokuii cTtyninb audepeHLitoBaHHS MTyXJIWH Aiar-
HOCTOBaHO Juile y BocbMu — 8,3 % xsopux. LlicTs
(6,2 %) xBOPUX — 1€ XBOPI, AKi MaJIA JTIOMiHAJIbHUI A
denorun PM3. Onna manientka (1,04 %) BimHOCH-
jJach ao momiHaisHoro B HER2/neu HeraTtuBHOTO
(enorumny i 1 (1,04 %) — no HER2/neu no3utnuBHOroO
denorumny. Cim (7,3 %) nauientis i3 8 (8,3 %) BinHO-
CUJIMCh JI0 JIOMiHAJIbHUX MOJEKYISPHO-TEeHETUUHUX
¢enoruniB. HaitGinpll yncaeHHa KaTeropis XBOpux —
60 (62,5 %) npexncraBieHa Hali€eHTaMU 3 ITOMipHUM
cTyrneHeM agudepeHuiroBaHHS nyxauH. Cepen HUX JT10-
MiHanbHU# A deHoTun miarHoctoBaHo y 11 (11,4 %)
nauieHTis, gomiHaibHuilt B HER2/neu HeraTuBHUMi
migrumn y 40 (41,7 %) xBopux, TpyU4i HEraTUBHUI y 6
(6,2 %) Ta HER2/neu 1o3uTuBHUI MOJIEKYJISIPHO-TE-
HetnuHuii penotun — y 3 (3,1 %) xinok. Ha momi-
HaybHi hopmu PM3 npunanae 51 (53,1 %) xBopux ga-
Hoi Kareropii. Huspko andepeHuiioBani myximHn —
MyXJIMHU 3 BUCOKMM CTYII€HEM 3JI0SIKICHOCTI AiarHOC-
TOBaHO y Bcix miatumiB PM3, kpiMm moMiHaIbHOTO A.
Tak, cepen naiieHTiB 3 momiHanbHUM B HER2/neu He-
raTuBHUM (eHoTunoM ix miarHoctoBano y 11 (11,4 %)
nauieHTiB, moMiHaabHuM B HER2/neu nosutuBHUM —
y 2 (2,1 %), nanientis 3 THPM3 —y 13 (13,5 %) xBo-
pux i y manienTis 3 HER2/neu nosutuBHumMu dopma-
mu PM3y 2 (2,1 %). Takum yuHOM, KapLIMHOMH, SIKi
MaloTh MaKCUMaJIbHO HECHPUSTIMBUN MHPOrHO3 Ta
acolliiioBaHi 3 arpecMBHOIO ITOBEAIHKOIO ITyXJWHU
niarHocToBaHo y 28 (29,1 %) manieHTiB.

ITopiBHIOIOUM OTpUMaHiI HAMU JaHi BU3HAUYEHHSI MO-
JIEKyIsIpHO-TeHeTuYHoro deHoruny PM3 y nailieH-
TiB, SIKi mocTpaxnaiu Bin aBapii Ha YAEC, 3 nanHumu
TeHOTUNYBaHSI BEJIUKOTO O0’€MY BUITAJKiB Y BiTUM3-
HsIHili, €BpOMENChKiil i aMepUKAHCBKIM TTOMyIsILisiX
CJIiI 3a3HAYMTU CYTTEBI BiIAMiIHHOCTI 3a 4acTOTOlO, 3
SIKOIO BOHM JiaTHOCTYIOThCS. 32 JaHUMU BiTYU3HSIHOI i
3aKOPJAOHHOI JliTepaTypu, JIOMiHaJbHUNA A, JIOMi-
HanpHuii B, HER2/neu mo3utuBHMII i 0a3aibro-
nonionwuit Tun PM3 cranosuts 40—60, 20—30, 10—20
ta 15-20 % sBignosinHo [3, 15—19]. B nHamomy
JMOCJiI>KeHHi JTIOMiHaJIbHUI A (peHOTUIT 1iarHOCTOBA-
Ho y 17,7 %, mominanbauii B y 56,2 %, HER2/neu

patients. A neoplasm with the degree of differentia-
tion — G1 — was found only in 1 (1.04 %) patient,
where the proliferation index was 20 %. Diffe-
rentiation of cells related to G2 was diagnosed in 3
(3.1 %) patients with average Ki-67 values 38.3 %. A
low degree of differentiation — G3 was found in 2
(2.1 %) patients, and the average values of the prolif-
erative activity indicator in them were 32.5 %.

A high degree of tumor differentiation was diag-
nosed only in 8 (8.3 %) patients. Six (6.2 %) patients
are patients who had the luminal A phenotype of
breast cancer. One (1.04 %) patient belonged to the
luminal B HER2/neu negative phenotype and 1
(1.04 %) belonged to the HER2/neu positive pheno-
type. Seven (7.3 %) patients out of 8 (8.3 %)
belonged to luminal molecular genetic phenotypes.
The most numerous category of patients is repre-
sented by patients with a moderate degree of differ-
entiation of tumors in the number of 60 (62.5 %)
patients. Among them, luminal A phenotype was
diagnosed in 11 (11.4 %) patients, luminal B
HER2/neu negative subtype in 40 (41.7 %) patients,
triple negative in 6 (6.2 %) and HER2/neu positive
molecular genetic phenotype in 3 (3.1 %) women.
Fifty-one (53.1 %) patients in this category have
luminal forms of breast cancer. Low-differentiated
tumors — tumors with a high degree of malignancy
were diagnosed in all subtypes of breast cancer, ex-
cept for luminal A. Thus, among patients with a lu-
minal B HER2/neu negative phenotype, 11 (11.4 %)
patients were diagnosed with a luminal B HER2/neu
positive phenotype in 2 (2.1 %) patients with
TNRMZ in 13 (13.5 %) patients and in patients with
HER2/neu positive forms of RMZ in 2 (2.1 %).
Thus, carcinomas, which have the most unfavorable
prognosis and are associated with aggressive tumor
behavior, were diagnosed in 28 (29.1 %) patients.

Comparing the data obtained by us on the deter-
mination of the molecular genetic phenotype of
breast cancer in patients who suffered from the acci-
dent at the Chornobyl Nuclear Power Plant with the
genotyping data of a large volume of cases in the
domestic, European and American populations, sig-
nificant differences in the frequency with which they
are diagnosed should be noted. According to domes-
tic and foreign literature, luminal A, luminal B,
HER2/neu positive and basalt-like type of breast
cancer make up 40—60, 20—30, 10—20 and 15-20 %,
respectively [3, 15—19]. In our study, luminal A was
diagnosed in 17.7 %, luminal B in 56.2 %,
HER2/neu enriched in 6.2 %, and triple negative
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30arayeHuit y 6,2 % ta Tpudi HeraTUBHUI (6a3aIbHUIT) —
y 19,8 % xBopux. [1TyxXJIMHU TIOMiHAJIBLHOTO A TUITY — 1I€
MyXJIMHU, B SIKMX IEPEeBaxKarThb 3aJ03UCTi CTPYKTYPH, 3
HEBUPAXXEHOIO KIITUHHOIO i IASPHOIO aTUITIEIO, CTYTiHb
3J105IKiCHOCTI sIKuX BifmnoBinae G1—G2, € caMmum crnipu-
STJUBUM MOJIEKYJISIPHUM ITIATUIIOM Cepell YCiX MiATUIIB
PM3 Tta xapakTepu3yeThcs HANOIIBII TMTOBITLHAM TEM-
MOM POCTY 1 MEHILIOIO arpeCUBHICTIO.

BUCHOBKU

1. AHaJli3 MOKa3HUKIB MOJIEKYJISIPHO-TEHETUYHUX e-
HOTHUIIIB Y XBOPUX Ha paK MOJIOYHOI 3aJI03U, SIKi TTOCT-
paxnanu Big aBapii Ha YAEC, nokaza, 1110 JIOMiHaJb-
Huii A dheHoTHI AiarHOCTOBaHO V 17,7 %, moMiHaIbHUIA
B HER2/neu HeratuBHuii y 54,1 %, moMmiHanbpHUii B
HER2/neu no3utuBHuii y 2,1 %, HER2/neu no3urus-
HUil deHoTHN y 6,2 %, TpU4i HeTaTUBHMUI (BeHOTHIT
niarHocToBaHo y 19,8 % manieHTiB. B3arasi qromiHanb-
Huil B denorun OyB y nepeBaxHol OiibLIocTi — 56,3 %
JaHOi KaTeropii XBOpux.

2. OTpuMaHi HaMU AaHi 100 PO3MOAiIY MOJIEKYISIPHO-
FeHeTUYHUX (heHOTUITIB ceped xBopux Ha PM3 newno
BiApI3HSIIOTHCS Bif 3aralbHOBIIOMUX ITIOKA3HUKIB, HaBe-
JEeHUX Y BITYM3HSIHIN Ta CBiTOBiil HAyKOBill JiTepaTypi.
3. Tloka3Huku mpoiichepaTUBHOI AKTUBHOCTI 3JI0-
SIKICHAX HOBOYTBOPEHb MOJIOYHOI 3aJI031 Y HAIIIOMY JIO-
CJIIIXKEHHI CTAaHOBUJIM B CEPEIHbOMY Y XBOPUX 3 JIIOMi-
HalbHUM A deHoturnom 12,7 %, momiHaabHuM B
HER2/neu neratuBHum — 38,0 %, momiHaibHUM B
HER2/neu nosutuBHum — 45 %, B3araii 3 JTIOMiHaJIb-
Humu B nmigrunamu — 41,5 %, Tpudi HEraTUBHUM ITiATH -
noMm — 55,6 % ta HER2/neu no3utuBHUM (heHOTUIIOM
PM3 — 32,5 %. Cami BUCOKi TTOKa3HUKHM TIPOJTichepaTrB-
HOI aKTMBHOCTI OyJIM BUSIBJIEHI Y XBOPUX, SIKi Majy TpUYi
HeraTUBHiI MOJICKYJISIpHO-TeHeTHYHi peHOTHMII PM 3.

4. Y XBOpUX 3 Pi3HUMU MOJEKYJISIPHO-TEeHETUUHUMMU (he-
HotunamMu PM3 aiarHOCTYIOTbCSI Pi3Hi 3HAYEHHST PO3-
noBcroakeHocTi KputepiiB TNM He3anexxHOo Bif Oibl
CIIPUSITIMBOTO JIOMiHAIbHOTO A 10 OiJbIl arpeCUuBHO-
ro — TpuYi HeraTuBHOro (eHotuny. Tak, y xBOpux 3
JIIOMiHATBHUM A (beHOTUTIOM HiarHOCTOBAaHO PO3MOB-
CIOKEHICTh MyxJMHHOro mnpouecy Binm T2NOMO no
T4N1M1. Haituacrime y JaHOT0 KOHTUHTEHTY XBO-
pux — 52,2 % — niarHOCTOBaHO PO3IOBCIOMKEHICTh TyX-
JIMHHOTO Mpollecy, sIKa Bianosinae kpurepisMm T2N1MO
cepen ycix aHafizoBaHuX ¢peHoTumniB PM3. [Ipyre micle
HaJIEXXUTh XBOPUM 3i CTYMEHEM pPO3IMOBCIOIXEHOCTI
T3N1MO, axuit 3ycTpivaetbes y 17,7 % xBopux. Mera-
CTaTUYHE YpaxK€HHS perioHapHUX JiM(MaTUIHUX BY3JIiB
JiarHocToBaHO y 97,9 % mauieHTiB, SKi BiTHOCITBCS 10
Bcix ¢penorurmis PM3.

(basal) in 19.8 % of patients. Luminal A type
tumors are tumors in which glandular structures
predominate, with inexpressive cells and nuclear
atypia, the degree of malignancy of which corre-
sponds to G1—@G2, is the most favorable molecular
subtype among all subtypes of breast cancer and is
characterized by the slowest growth rate and less
aggressiveness.

CONCLUSIONS

1. Analysis of molecular genetic phenotypes in
breast cancer patients affected by the Chornobyl
accident showed that luminal A phenotype was
diagnosed in 17.7 %, luminal B HER2/neu nega-
tive in 54.1 %, luminal B HER2/ neu positive in
2.1 %, HER2/neu positive phenotype in 6.2 %,
triple negative phenotype diagnosed in 19.8 %. In
general, the luminal B phenotype was present in the
vast majority — 56.3 % of this category of patients.
2. The data obtained by us regarding the distribu-
tion of molecular genetic phenotypes among
patients with breast cancer is slightly different
from the generally known indicators given in the
domestic and international scientific literature.

3. The indicators of proliferative activity of malig-
nant neoplasms of the mammary gland in our study
were on average in patients with luminal A pheno-
type — 12.7 %, luminal B HER2/neu negative —
38.0 %, luminal B HER2/neu positive — 45 %, in
general with luminal B subtypes — 41.5 %, triple
negative subtype — 55.6 % and HER2/neu positive
phenotype of BC — 32.5 %. The highest rates of
proliferative activity were found in patients with
triple negative molecular genetic phenotypes of
breast cancer.

4. Patients with different molecular and genetic
phenotypes of breast cancer are diagnosed with
different prevalence values of the TNM criteria,
regardless of the more benign luminal A to the
more aggressive triple negative phenotype. Thus,
in patients with the luminal A phenotype, the
spread of the tumor process from TINOMO to
T4N1M1 was diagnosed. Most often, in this con-
tingent of patients — 52.2 % — the spread of the
tumor process was diagnosed, which meets the
T2NI1MO criteria among all the analyzed pheno-
types of breast cancer. The second place belongs to
patients with the prevalence of T3N1MO, which
occurs in 17.7 % of patients. Metastatic lesions of
regional lymph nodes were diagnosed in 97.9 % of
patients belonging to all phenotypes of breast cancer.
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5. 3Ha4yeHHs iHAeKCY MpoidepaTMBHOI aKTUBHOCTI, SIKi
He nepeBullyioTh 20 %, BusBieHi 'y 22,9 % xBopux, oc-
HOBHA KiTbKicThb 1kux — 17,7 % mana moMiHaabHU A
denorun PM3. Inaexc nposmidepanii B Mexkax 20—30 %
niarHocToBaHo y 31,2 % xBopux, 29,2 % i3 HUX — XBOpi
3 momiHaabHuM B HER2/neu HeratuBHum deHOTH-
noM. PiBeHb nposideparnBHOi akTuBHOCTI Big 31 % no
50 % BusBieHo y 23,95 % namieHriB. [lepeBaxHo 1ie
Oy xBopi 3 momiHanbHUM B HER2/neu HeratuBHUM
(enotuniom — 14,6 %, i3 Tpu4i HeraTUBHUM (PEHOTHU-
noMm — 7,3 %. Y 21,9 % xBopux 3HaueHHS IpoJiidepa-
TUBHOI aKTUBHOCTI TtepeBuinyBain 50 %, 31e0i1b110r0
e Oynu xBopi 3 Tpuui HeraTuBHMM — 11,4 % i
mominaneHuuM B HER2/neu neratusuuM — 8,3 % de-
Hotunamu. Y 77,1 % xBopux mpojidepaTiBHa aK-
TUBHICTb MYyXJIMH 3Haxomwaack 3a Mexamu 20 %, 1o
CBIIUUTH PO OLNIBII arPeCUBHUM Mepedir 3aXBOPIOBaH-
Hsl y mepeBaxKHO1 KiJIbKOCTi MaLi€HTIB, 10 SIKUX BiIHO-
CUJIUCh XBOPI 3 Pi3HUMU MOJEKYISIPHO-TEeHETUUYHUMU
¢eHoTUIIAMU, KPiM JIIOMiHAILHOTO A (DeHOTHITY.

6. Bucokuii ctyninp nudepeHitoBaHHs myxianHu M3
niarHocToBaHo v 8,3 % xBopux. OCHOBHA KiJIbKiCTh
LIUX XBopuX — 6,2 % — MaJia TIOMiHaJIbHUI A MOJIEKY-
JIIpHO-TeHeTUYHUI peHoTuIr. Y 65,6 % naiieHTiB aiar-
HOCTOBAHO ITOMipHUIA CTYyMiHb AU(EPEHIIIIOBaHHS ITyX-
JIiH, 1€y 43,7 % XBOpHUX BCTAaHOBJIEHO JIOMiHAJIbHUI B
HER2/neu HeratuBHuii, y 14,1 % — moMiHalIbHUI A, y
7,3 % tpuui HeratuBHUii iy 3,1 % — HER2/neu no3u-
TUBHUI peHOoTUI. HU3BbKMIT CTYITiIHb TMdepeHIIitoBaH-
HSI 1IarHOCTOBAHO y 26 % Talli€HTiB, cepel SIKUX y Te-
peBaxKHOI KiIbKiCTh — 12,5 % XBOpHX MiarHOCTOBAHO
Tpuyi HeraTuBHUM, 9,4 % mominansHuii B HER2/neu
HEeraTUBHUMN (peHOTUIU. Y JOCHIiIKyBaHOIO KOHTUH-
TEHTY KiHOK MPEBAIIOE paK MOMipHO AudepeHLiiioBa-
HOTO Ta HU3bKO O1(epeHIiii0BaHOTO CTYIECHS.

CINMUCOK BUKOPUCTAHUX OXKEPEN

1. Wanoyka @. O., 3anetiok C. I., Mwmmok M. |. MonekynsipHo-
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rmsg. 2013. Ne 2. C. 138-142.

2. CuBak J1. A., BepboskiHa H. O., Jlanbkin C. A. MporHocTuyHi dakto-
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TUYHI 3aCaAK KNiHIYHOT FETEPOreHHOCTi paky MONOYHOI 3ano3n. OH-
konoris. 2017. T. 19, Ne 3. C. 171-179.

4. Molecular portraits of human breast tumours / C. M. Perou, T.
Sorlie, M. B. Eisen. Nature. 2000. Vol. 406. P. 747-752.

5. Gene expression patterns of breast carcinomas distinguish tumor
subclasses with clinical implications / T. Sorlie, C. M. Perou, R. Tib-
shirani. Proc. Natl. Acad. Sci. USA. 2001. Vol. 98. P. 10869-10874.

5. Values of the index of proliferative activity that do
not exceed 20 % were found in 22.9 % of patients,
the main number of which — 17.7 % had the luminal
A phenotype of breast cancer. A proliferation index
in the range of 20—30 % was diagnosed in 31.2 % of
patients, 29.2 % of them were patients with a lumi-
nal B HER2/neu negative phenotype. The level of
proliferative activity from 31 % to 50 % was found in
23.95 % of patients. These were mainly patients
with a luminal B HER2/neu negative phenotype —
14.6 % with a triple negative phenotype — 7.3 %. In
21.9 % of patients, the value of proliferative activity
exceeded 50 %, mainly these were patients with
triple negative — 11.4 % and luminal B HER2/neu
negative — 8.3 % phenotypes. In 77.1 % of patients,
the proliferative activity of tumors was beyond 20 %,
which indicates a more aggressive course of the dis-
ease in the majority of patients, which included
patients with various molecular genetic phenotypes
except for the luminal A phenotype.

6. A high degree of differentiation of the mammary
gland tumor was diagnosed in 8.3 % of patients. The
main number of these patients — 6.2 % — had a
luminal A molecular genetic phenotype. A moder-
ate degree of tumor differentiation was diagnosed in
65.6 % of patients, with luminal B HER2/neu neg-
ative in 43.7 %, luminal A in 14.1 %, triple negative
in 7.3 %, and HER2/neu positive in 3.1 % pheno-
type. A low degree of differentiation was diagnosed
in 26 % of patients, among whom the majority —
12.5 % of patients were diagnosed with triple nega-
tive, 9.4 % luminal B HER2/neu negative pheno-
types. Cancer of moderately differentiated and
poorly differentiated degree prevails in the studied
contingent of women.
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