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KAlo40Bi cAoBa: PE3IOME

MeTacTaTUYHUA pak rpyaHoi 3amosun, rop-  AKTyanbHicTb. CUrHanbHUIM eCTPOreHoBUIA LWNSIX € CKnaaHuM GionoriYyHMm npouecom,
MoHoTepanis, iHribiTopy apomaTtasu, pe- IO KOHTPOMOE nponidepalilo KMiTWH, anonTtos, iHBasilo, aHrioreHe3 TOLLO, Y XBOPUX
3UCTEHTHICTb, nonimopdiamu reHa ESR1. Ha noMiHanbHI nigTMNK paky rpyaHoi 3anosu (Pr3). Y Bunagky cenekuii nMyxmuMHHKUX
KNiTWH, WO MICTSTb MyTaLito y reHi peuenTtopa ectporeHy 1 Tuny (ESR1), naHun peuentop
cTae akTUBHUM He3anexHo BiA 30BHilLUHIX curHanis. Onsa reHa ESR1 Bigoma Hu3ka
OOHOHYKNEeoTAHUX nonimopdismie, 3okpema ESR1 A-351G, ESR1 T-397C, wo 3partHi
nigBuLyBaTK TpaHCKpuUnuito uux reHiB. HabyTi mMyTauii B niraHa3B’s3ytodOMYy OOMEHi
TapaceHko TemsiHa €g2eHigHa reHa ESR1 e yactumu pgpansepamu cTiikocTi 4o ropmoHotepanii ([T) iHriGiTopamu
HaLjoHanbHWit iHCTUTYT paky MinicTepctea ~ apomartasu (lA). AHanis myTauiin reHis ectporeHoBux peuentopis (ER) y umpkymiotodin
OXOpOHU 300pOB’'S YkpaiHu, Haykoso-go- OHK Moxe BucTynatv y poni cyporaTHOro TecTy BUBHaYeHHsi rOPMOHOPE3UCTEHTHOCTI
crigHe sigaineHHa ximioTepanii conigHMx — Ta NPOrHo3yBaHHs nepebiry MeTacTaTyHOro ntoMiHanbHoro PIr3.

AAS KOPECNOHAEHLi:

NyXWH; Meta po6otu. Migsnwmntn ecpekTrBHiCTb [T |A y XBOPYX HA METacTaTUYHWIA NIOMiHaNbHUIA
Byn. IlomoHocosa, 6yan. 33/43, m. Kuis, (Her2-Heratmehuit) PI3 Ha nigctasi BuMBYEHHs noniMopdHMx BapiaHTis reHa ESR1
Ykpaina, 03022; (A-351G, T-397C).
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82 nauieHTok 3 MeTacTaTU4HUM NoMiHanbHUM (Her2-HeratuBHuM) PI3. Yci nauieHTku
po3noymHanu npuriom HectepoigHux IA — netposon 2,5 mr ym aHactposon 1,0 mr
© TapaceHko T.€., 2022 wopeHHo. Ha doHi I'T |A nauieHTam y pasi nporpecyBaHHs 3axBOprBaHHS abo uyepes
12 micsuiB nikyBaHHs 6yno npoeegeHo aHani3 nonimopgiamie A-351G (rs9340799) Ta
T-397C (rs2234693) B 1 iHTpoHi reHa ESR1 y nepudepunyHin kposi MeTofom nonimepasHoi
naHutorosoi peakuii (MJIP), 3 HacTynHUM po3nodineHHsM Ha ABi rpynu: | ocHoBHa rpyna
(nporpecyBaHHsi oo 12 mic. ['T) Ta Il koHTponbHa rpyna (nporpecyBaHHs nicns 12 mic. I'T).
CratuctuyHy obpobky matepiany npoBogunu 3 BUKOpUCTaHHsM naketa Medstatistica.
PesynbraTu Ta iX 0GroBopeHHsl. Bu3HaueHO cTaTUCTUYHO [OCTOBIpHY nepeBsary
BUSIBMEHHS nonimopdHux BapiaHTiB 351 AG, 351 GG T1a 397 TC, 397 CC reHa ESR1
B OCHOBHIilA rpyni XBOPMX, HiX y KOHTponbHIi (p < 0,001). He BcTaHOBREHO 3B’A3KYy MiXk
aHaMHEeCTUYHUMW [aHUMK MNauieHTiB  (MeHonaysanbHuiA cTaTyc, iHAeKC macu Tina,
penpoaykTvBHa (PyHKLis, NPUAOM oparnbHUX KOHTpaLEenTUBIB, CIMEHUIA aHaMHe3), Kpim
CynyTHbOI riHekonoriyHoi natonorii (p < 0,05) Ta pPoO3BUTKOM pPaHHBLOrO MPOrpecyBaHHs
3axBOptoBaHHs Ha ¢poHi I'T IA.
BucHoBku. BusHayeHHs myTauii reHa ESR1 e pouinbHum pgopaTtkoBuM hakTopom
nporHo3yBaHHsi edpektuBHocTi T |A. HasiBHicTb noniMopdHux BapiaHTiB A-351G
Ta T-397C 3a reHom ESR1 cratuctuyHo 3Hauywle 36inbliye NMOBIPHICTb PO3BUTKY
paHHBOro NporpecysBaHHsA Ha PoHi ropmoHoTepanii IA, B cepegHbOMY — Y TPETUHU XBOPUX
3 MeTacTaTU4HUM JoMiHanbHUM (Her2-HeratmeHuM) PI3. IMyHoricToXiMiYHMX Ta KriHiKo-
aHaMHECTUYHUX JaHWUX HeJOCTaTHbO AN BU3HAYEHHS rPYny NauieHTiB BUCOKOTO PU3NKY
peancteHTHocTi go I'T 1A.
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ABSTRACT

Background. Estrogen signaling pathway is a complicated biological process which
controls cell proliferation, apoptosis, invasion, angiogenesis, etc. in patients with
luminal subtypes of breast cancer. In the case of selection of tumor cells which contain
mutation in estrogen receptor gene 1 (ESR1), this receptor becomes active indepen-
dently of external signals. There is a range of single nucleotide polymorphisms of
ESR1 gene, including ESR1 A-351G, ESR1 T-397C, which are capable of increasing
transcription of these genes. Gained mutations in the ligand binding domain of ESR1 gene
are frequent drivers of immunity to hormone therapy with aromatase inhibitors (Als).
The analysis of estrogen receptors (ER) genes in circulating DNA may act as a surrogate
test of determining hormone resistance and prognosing the course of metastatic luminal
breast cancer.

Purpose — to increase the effectiveness of hormone therapy with Als in patients with
metastatic luminal (HER2-negative) breast cancer based on the study of polymorphic
variants of ESR1 gene (A-351G, T-397C).

Materials and methods. Prospective cohort study with involvement of 82 female patients
with metastatic luminal (HER2-negative) breast cancer. All patients started taking
non-steroidal Als — letrozole 2,5 mg or anastrozole 1,0 mg every day. During hormone
therapy with Als, the patients underwent A-351G (rs9340799) and T-397C (rs2234693)
polymorphisms testing in one intron of ESR1 gene in peripheral blood by the method of
polymerase chain reaction (PCR) in the case of progression of the disease or 12 months
after treatment. The patients were then distributed into two groups: | treatment group
(progression before 12 months of hormone therapy) and Il control group (progression
after 12 months of hormone therapy). The material was statistically processed using
Medstatistica software.

Results and discussion. Statistically significant advantage of detecting polymorphic
variants 351 AG, 351 GG, and 397 TC, 397 CC of ESR1 gene was determined more
in the treatment group than in the control one (p < 0,001). No connection between
anamnestic data of the patients (menopausal status, body mass index, reproductive
function, intake of oral contraceptives, family medical history) apart from concomitant
gynecologic pathology (p < 0,05) and development of early progression of the disease
in the setting of hormone therapy with Als was established.

Conclusions. Determination of mutations of ESR1 gene is a relevant additional factor
of prognosis of effectiveness of hormone therapy with Als. The presence of polymorphic
variants A-351G and T-397C of ESR1 gene statistically significantly increases the
possibility of development of early progression during hormone therapy with Als,
on average — in one third of the patients with metastatic luminal (HER2-negative) breast
cancer. Immunohistochemical and clinical-anamnestic data are insufficient for determi-
ning the patients’ group of high risk of resistance to hormone therapy with Als.
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CrtatTa € hparMeHTOM AncepTadii Ha 3000yTTa CTyneHs
JokTopa chinocodii 3a cneuiansHicTio 14.01.07 « OHkonoris»
MOJI0ALLOrO HayKoOBOrO CniBpOOITHMKA HAyKOBO-AOCHiAHOIO
BioOiNeHHsA XximioTepanii conigHmMx NyxnuH HauioHanbHOro
IHCTUTYTY paky MiHicTepcTBa OXOPOHM 340POB’S YKpaiHu
TapaceHko T.€. «OnTumisauig ropmoHoTepanii iHribiTtopamu
apomMartasm y XBOPMX Ha MeTacTaTUMHUIM JoMiHanbHUN
(Her2-HeratmBHui) pak rpygHOi 3amnosu 3 ypaxyBaHHAM
nonimMopdiamiB reHa peuentopa ecTporeHy», npuknagHa,
TepMiH BUKOHaHHs: 2019-2022 pp., kepiBHWK — 3aBigyBay
HayKOBO-OOCIAHOrO  BigAineHHa XximioTepanii  conigHmMx
nyxnuH HauioHansHoro iHCTUTYTY paky MiHicTepcTBa
OXOPOHWM 3A0POB’A  YKpaiHW, [OKTOP MeOWYHMX Hayk,
npogecop J1.A. Cusak.

BCTYN

HesBaxatoum Ha cyTTeBui nporpec y 30inblUeHHI no-
Ka3HUKIB BWXMBaAHOCTI MeTacTtaTudHoro PI3, gaHa nato-

Relationship with academic programs,
plans and themes

The article is a fragment of the thesis for the degree
of Doctor of Philosophy in specialty 14.01.07 «Oncology»
of junior research fellow of Research Department of
Chemotherapy of Solid Tumors of National Cancer
Institute of the Ministry of Health of Ukraine Tarasenko T.Ye.
«Optimization of hormone therapy with aromatase inhi-
bitors in patients with metastatic luminal (HER2-negative)
breast cancer with consideration of estrogen receptor
gene polymorphismsy», applied, period for performance:
2019-2022, led by Head of Research Department of
Chemotherapy of Solid Tumors of National Cancer Institute
of the Ministry of Health of Ukraine, Doctor of Medical
Sciences, Professor L.A. Syvak.

INTRODUCTION

In spite of significant progress in increasing survival
rates of metastatic breast cancer, this pathology still
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norigs goTtenep 3anvwaeTbCs  HeBurnikoBHow. MegiaHa
3aranbHoi BuxmBaHocTi (3B) y nauieHTiB 3 meTtacTtatuy-
HUM moMiHanbHum (Her2-HeratmBHum) PI3 crtaHoBUTHL
18-24 micaui [1, 2]. BpaxoByto4m reHETUYHY reTEePOreHHICTb
PIr3, akTyanbHMM € BMBYEHHSI MapKepiB Pe3NCTEHTHOCTI.
Lle po3BonuTb BYacHO fiarHOCTyBaTM MNpPOrpecyBaHHs
3axBOPIOBAHHSA Ta NEPCOHiPiKyBaTH MiKyBaHHA NaLieHTiB.

MonekynsipHi BigMiHHOCTI MiX iMyHoricToximibyHo (IFX)
BM3Ha4YeHolo ekcnpecieto ER, nporectepoHoBux peuen-
TopiB (PR) Ha nmepBuHHIN Gioncii NnyxnuHu Ta UMPKymoo-
yoi AHK meTactaTuyHoOro npouecy AEMOHCTPYITb AWC-
KopaaHTHicTb ¥y 13-28% ycix Bunagkis [3]. MpioputeTHnm
ans nioMiHansHoro (Her2-HeratmBHoro) PI'3 nikyBaHHSAM
€ ropMmoHoTtepanis (['T), 3a paxyHoK ii BUCOKOi edeKTuB-
HOCTi Yy MOPIBHAHHI 3 XiMmioTepanielo Ta MiHiManbLHOro
Npoginto TOKCUMYHUX siBuL,. Y OinbllocTi BuNagkiB nepe-
Bara BiggaeTbcs npuaHadeHHo [T rpynu iHribiTopis apo-
matasm (lA). MpoTe, y TPETMHN NauieHTiB cnocTepiraeTbes
HeyyTnMBiCTb A0 |A 4Yepe3 akTuBauito akTopiB pesuc-
TeHTHocTi. [punyckawTb, WO Nig 4Yac MeTacTaTU4HOro
nporpecyBaHHsi, ocobnmeo Ha d¢oHi Tepanii IA, Binbysa-
I0TbCA TaKi BaXNMBI MONEKYNSAPHI 3MiHKU, K noniMopdiamun
reHa ESR1 (A-351G, T-397C) [4].

MeTa po6otu. Mignwmntn edpektTuBHIiCTb I'T IA y XBOpUMX
Ha meTacTaTU4HUA NioMiHanbHU (Her2-HeratuHuin) PI3
Ha nigcrasi BMBYEHHSA MoniMopdHMX BapiaHTiB reHa ESR1
(A-351G, T-397C).

MATEPIAAU TA METOAU AOCAIAXXEHHA

MpoBeneHo obcepBauiiHe aHaniTMYHE KOrOPTHE NPOC-
NeKkTUBHE BIOKPUTE HepaHOOMI30BaHe AOCHiMKEHHS 3a
yyacTio 82 nauieHTOK 3 MeTacTaTUYHMM JHOMiHaNbHUM
(Her2-HeratmBhum) PI3, saki  nikyanuce Ha  6aai
HaujioHanbHoro iHcTuTyTy paky 3 2016 no 2022 pp.
Y pocnigXeHHi 6panu yyacTb nvule XBOpi 3 HAsABHICTIO Ha
nyxnuHi ekcnpecii ER 2 1%, wo € knio4yoBnMm haktopom
BM3HAYeHHs MoMiHanbHoro Tuny PI3 [5]. Ycim nauieHTkam
Oyno BWMKOHAHO CTaHAAPTHWUMA OOCAr OOCTEXEHHS, SKUN
BkMo4aB 306ip aHamHe3y (BiK Ha MOMEHT MOCTAHOBKM
JiarHosy, MeHonaysanbHWUA CTaTyC, OLUiHKa iHOeKCcy macu
Tina, goceigy naniHHA, CynyTHBOI rHEKOMOriYHOI NaTonorii,
KinbKOCTi nonoris, abopTiB, NPUAOMY OpanbHUX KOHTpaLen-
TMBIB, BUMAOKIB OHKOMOMYHUX 3axXBOPKOBaHb Yy POAWHI,
KniHiYHi  MeTogun (dbisvkanbHU ormag Ta nanbnadis),
npomeHeBi MeToAau (KOMM'loTepHa Tomorpadis opraHis
rPyOHOI MOPOXHWHW, YEPEBHOI MOPOXHWHM Ta Maroro
Tasa 3 KOHTPACTHUM nigcuneHHssM, MPT rornoBHOro Mo3ky
Yy pasi HasiBHUX HEBPOJONiYHMX CUMMTOMIB, OCTEOCLMH-
Turpadis Ans OUiHKM HasiBHOCTI MeTacTasiB y KiCTKM),
ricTornoriyHe Ta iMyHOTICTOXiMiYHE AOCHIIXEHHS NepBUH-
HOro TpenaH-GioncinHoro Martepiany nyxnuHu (CTyniHb
andepeHuitoBaHHsa G, iHOekc nponidepaTnBHOI akTuB-
HocTi Ki-67, ekcnpecia ER, nporectepoHoBMX peLen-
TopiB (PR), peuenTtopiB enigepmanbHOro ¢akropa pocTy,
Tmn 2 (Her2).

XBopi B SKOCTi nmepLioi niHii naniatmeHoi I'T oTpumy-
Banu nepoparnbHO HecTepoigHi IA (aHacTtposon 1 mr abo
netposon 2,5 wr). Micna 12 wmicAuiB nikyBaHHA abo y
BMMaZKy MNpPOrpecyBaHHs 3axBOPKOBaHHA paHiwe 1 poky
npunomy I'T, nauieHTkam BUKOHYBarnocb MOMNeKynspHo-reHe-
TUYHE JocnimkeHHa nonimopdismie A-351G (rs9340799)
Ta T-397C (rs2234693) B 1 iHTpoHi reHa ESR1 y nepude-
puyHin  kpoBi metogom [MJIP. o rpynm 1 (ocCHOBHa
rpyna) ysiiwnu 34 nauieHTKW, XBOpi Ha MeTacTaTuYHUiA

remains incurable. The median of overall survival (OS)
in patients with metastatic luminal (HER2-negative) breast
cancer is 18-24 months [1, 2]. Taking into account genetic
heterogeneity of breast cancer, it is currently important
to study resistance markers. It will allow progression of
the disease to be timely diagnosed and treatment of
patients to be personalized.

Molecular differences between immunohistochemically
determined ER expression, progesterone receptors (PR)
on the primary tumor biopsy and circulating DNA of
metastatic process demonstrate discordance in 13-28%
of all cases [3]. High-priority treatment for Iuminal
(HER2-negative) breast cancer is hormone therapy due
to its high effectiveness compared to chemotherapy and
minimal profile of toxic events. In most cases, hormone
therapy is preferably prescribed with the group of aroma-
tase inhibitors (Als). However, insensibility to Als because
of activation of resistance factors is observed in one third
of patients. It is assumed that during metastatic progres-
sion, especially when therapy with Als is performed,
such important molecular changes occur as ESR1 gene
polymorphisms (A-351G, T-397C) [4].

The objective of the study was to increase the effec-
tiveness of hormone therapy with Als in patients with
metastatic luminal (HER2-negative) breast cancer based
on the study of polymorphic variants of ESR1 gene
(A-351G, T-397C).

MATERIALS AND METHODS

Observational analytical cohort prospective open
non-randomized study with involvement of 82 female
patients with metastatic luminal (HER2-negative) breast
cancer, who were undergoing treatment at National
Cancer Institute from 2016 to 2022. According to the
conditions of the study, only patients with the presence
of ER expression = 1% in the tumor, which is the key factor
of determining luminal type of breast cancer, were inclu-
ded [5]. All patients underwent standard volume of
examination, which included history taking (age at the time
of establishment of diagnosis, menopausal status,
measurement of body mass index, experience of smoking,
concomitant gynecologic pathology, parity count, abortion
count, intake of oral contraceptives, cases of oncological
diseases in family medical history), clinical methods
(physical examination and palpation), radiological methods
(contrast-enhanced computed tomography of thoracic
organs, abdominal organs, and pelvic organs, brain MRI
in cases of present neurological symptoms, osteoscin-
tigaphy for assessing the presence of metastases in the
bones), histological and immunohistochemical test of
primary trephine biopsy tumor material (G-degree of
differentiation, index of proliferative activity of Ki-67, ex-
pression of ER, progesterone receptors (PR), epidermal
growth factor receptors, type 2 (HER2).

The patients were orally taking non-steroidal Als
(anastrozole 1 mg or letrozole 2,5 mg) in the first line
of therapy. After 12 months of treatment, or in case of
progression of the disease earlier than 1 year of hormone
therapy intake, the patients underwent molecular-genetic
testing of A-351G (rs9340799) and T-397C (rs2234693)
polymorphisms in one intron of ESR1 gene in peripheral
blood by the method of PCR. Group 1 (treatment group)
consisted of 34 patients with metastatic luminal (HER2-
negative) breast cancer — these patients were receiving
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nomiHanbHu  (Her2-HeratuBHuii) PI3 — wue nauieHTkw,
ki oTpumyBanu ['T HecTepoigHumun |A Ta manu nporpecy-
BaHHS 3axBoptoBaHHA [0 12 wmicauiB 3a gaHumm KT
Ta ouiHkoro RECIST 1.1 (Response Evaluation Criteria In
Solid Tumors); Oo rpynu 2 (KOHTponbHa rpyna) yBilLO
48 xBOpMX Ha MeTacTaTuyHuMin noMiHanbHUi (Her2/neu-
HeratuBHuiA) PI'3 — ue naudieHTkn, ski oTpumysanm [T
HecTepoigHuMu |A Ta mManu nporpecyBaHHS 3axBOpPHOBaH-
HA nicna 12 micauis 3a aaHumn KT Ta ouiHkoto RECIST 1.1.

MaTemaTtunyHa (cTaTnctmyHa) obpobka AaHNX BUKOHaHa
i3 3aCTOCYBaHHAM CTaHOAPTHUX CTaTUCTUYHUX MAKETIB
STATISTICA 10.0. Ons nepBuHHOI 06p0o0KM Tabnuub
Ta nonepegHix po3paxyHKiB BUKOPWCTOBYBanu nNakeT
nporpam Excel. Po306ikHOCTI BBaxanu CTaTUCTUYHO
3Ha4ywumu npm p < 0,05.

[nsa KinbKiCHNX OaHUX NepBMHHA CTaTUCTUYHA 0OpoO6-
Ka Bknovana B cebe obuMcrneHHs cepenHboro apudgme-
TUYHOro, Moxubku cepeaHbO apuPMETUYHOTO 3HAYEHHS,
cepefHbOKBaZApPaTUYHOIO BiOXMITEHHS.

BignoBigHicTe eMNipMyYHMX PO3NOAINiB aHanisyBanach
3rigHO 3 HOopMmarbHMM 3aKOHOM po3nogineHHs [ayca 3a
Kputepiem X? MNipcoHa.

BiamiHHOCTi Mk BMOipkamu, WO po3nogineHi 3a
HOpMarnbHMM 3aKOHOM, OLjHIOBanyM 3a napaMeTpu4HnM
kputepiem CTblogeHTa.

[ns xapaKTepucTUKX iCHYBaHHS 3amnexHoCTi (B3aeMo-
3B'I3KY) MK BEMUYMHAMK 3aCTOCOBYBaNuCs NapHUN Koe-
iuieHT kopensuii x? MipcoHa, TouHWUIA KpuTepin diwepa,
X2 3 nonpaskoto MeTca.

BigHocHui puank RR (relative risk) pospaxoBysaBcs
3 95% posipuum iHTepsanom Cl (confidence interval).

OuiHka 3aranbHOi BMXMBAHOCTI XBOPMX MPOBOAMIIACH
3a metogom KannaHa—Mawepa.

PE3YABTATU TA iX OBFOBOPEHHS

KAIHIYHMI NPOdDiAb 3aAYHEHUX Y AOCAIAXKEHHS

Bik XBOpMX Ha MOMEHT 3any4yeHHs A0 AOCHILKEHHSsI
cTaHoBUB 24—82 poku, cepeHin Bik cknas (52,9 + 12,6) poku.
MepeBaxHa KinbkicTb xBopux Gyna Bikom noHag 50 pokis
SK B OCHOBHIN (18 nauieHTok — 52,94%), Tak i B KOHTPOSb-
Hin rpyni (32 nauieHTkn — 66,67%). Mpynn posnogineHi
3a BikoM ©6e3 CTaTUCTUYHO 3Hadywmux po3bikHOCTEN
(x? = 3,153; p > 0,05).

55 nauieHTok (67,07%) Ao nodaTky nikyBaHHA T 1A
nepebyBann B NpupoaHin noctmeHonaysi (puc. 1). Maui-
EHTKM SIK OCHOBHOI, TaK i KOHTPOMbHOI rpyn, He Mamnu
CTATUCTMYHO 3HAYYLUMX PO3BiXKHOCTEN OO0 MEHCTpyarb-
Horo ctatycy (X2 = 1,790; p = 0,181). Ycim nauieHTkam,
AKi 3Haxogunucb y npe- abo nepumeHonaysi 6yno npwu-
3HA4YeHO oBapianbHy Cynpecito A0 Mno4YaTky npunomy
HecTepoigHux |A, a nicna [OCArHeHHa nocTMeHonay-
3anbHUX piBHIB ecTpagiony Ta onikynoCcTUMynio4oro
rOPMOHY, NPOJOBXEHO BBEAEHHA aHanoris roHago-
TPOMiH-PUNI3NHI FTOPMOHIB KOXHi 28 AHIB NPOTAroM yCbOro
nepiogy nikyBaHHs A.

Byno npoananizoBaHO po3noAin nauieHToK 3a iHAeK-
com macu Tina (IMT), srigHo 3 pekomeHAauismu Bce-
CBITHbOI OpraHi3adii OXOpOHW 300pOB’'sl. Y OOCNIMKEHHI
He BMSABWIMOCb NAUIEHTOK 3i 3HA4YHUM AediunMToM macwu,
OXWMPIHHAMMW APYroro Ta TPETbOro CTyneHis. 3rigHo 3 oTpu-
MaHUMW [AaHMMK, MepeBaxHa BinbLicTb XBOPUX B 060X
rpynax (3aranom 43 nauieHTkn, 52,44%) mana Hopmanb-
Hun IMT. 3a nokasHukamu IMT (puc. 2) rpynu gocnia-
XKEHHSA CTaTUCTUYHO 3HauyLle He BigpisHanucs (p > 0,05).

hormone therapy with non-steroidal Als and had prog-
ression of the disease up to 12 months according to
CT data and RECIST assessment 1.1 (Response
Evaluation Criteria In Solid Tumors). Group 2 (control
group) consisted of 48 patients with metastatic luminal
(HER2/neu-negative) breast cancer — these patients were
receiving hormone therapy with non-steroidal Als and
had progression of the disease after 12 months according
to CT data and RECIST assessment 1.1.

Mathematical (statistical) data processing was perfor-
med using standard statistical software STATISTICA 10.0.
For the primary processing of tables and preliminary
calculations Excel software package was used. Differences
were considered statistically significant when p < 0,05.

For quantitative data the primary statistical processing
included calculations of arithmetic mean, arithmetic mean
error, standard error.

Correspondence of empirical distributions was analy-
zed according to Gaussian law of normal distribution
by x? Pearson’s criterion.

Differences between samples, which were distributed
according to normal law, were estimated by Student’s t-test.

Pearson’s paired correlation coefficient x?, Fisher’s
exact test, and x?> with Yate’'s correction were used
for characterizing the presence of interconnection bet-
ween values. Relative risk was calculated with 95% confi-
dence interval.

The estimation of OS of the patients was performed
by Kaplan—Meier method.

RESULTS AND DISCUSSION

Clinical profile of the patients

The age of the patients at the time of involvement in the
study was 24—-82 years, average age was (52,9 + 12,6) years.
The overwhelming majority of the patients were 50 years
or older both in the treatment (18 patients — 52,94%) and
in the control group (32 patients — 66,67%). The groups
were uniformly distributed by age without statistically
significant differences (x? = 3,153; p > 0,05).

55 patients (67,07%) before the beginning of treatment
with hormone therapy with Als were in natural postmeno-
pause (Fig. 1). The patients from the treatment group,
as well as from the control group, didn’'t have statistically
significant differences in menstrual status (x> = 1,790;
p = 0,181). All patients who were in pre- or perimeno-
pause were prescribed ovarian suppression before the
start of intake of non-steroidal Als, and after reaching
postmenopausal levels of estradiol and follicle-stimulating
hormone, the administration of analogues of gonado-
tropin-releasing hormones every 28 days during the whole
period of treatment with Als was continued.

Distribution of patients by body mass index (BMI)
was analyzed according to the recommendations of World
Health Organization. There were no patients with significant
weight deficit, second-degree and third-degree obesity
in the study. According to the obtained data, the vast
majority of the patients in both groups (43 patients in
total, 52,44%) had a normal BMI. According to the BMI
measurements (Fig. 2) the groups of the study didn’t
have a statistically significant difference (p > 0,05).
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Bigomo, Wo TpvBane naniHHA LUrapok MOXe acouito-
BaTUCA 3 MoraHMM nporHo3om nepebiry PIr3. Tak, 3a
AaHumn Pierce J. Ta iH. (2014 p.), cepea KONULLHIX KypuiB
pusvk peunauyBaHHa PI3 36inbwyetbca Ha 22%, Topi
SIK Cepell aKTUBHUX KypUiB, 3asHayatoTb aBTOpM, Biporia-
HicTb 30inbweHHs peunamBy PI3 3poctae pno 41%,
a cmepTHOoCTi 8o 60% [6].

3aranom GinbLWICTb XBOPUX Y AAHOMY [OCHIAXEHHI
He Oynu kypusamun — 64 (78,05%). B ocHoOBHIW rpyni Tux,
XTO ManuTb YU Nanue, He BUSBUIIOCb OOCTOBIPHO Ginblue
(11 (32,35%), Hix y koHTponbHin rpyni (7 (14,58%)
(x2=2,704; p = 0,101).

3a paHMMu  niTepatypy HaSABHICTb  FHEKONOTiYHUX
3aXBOPIOBaHb € OAHWMM i3 (paKkTopiB PU3NKY PO3BUTKY
PI3 [7, 8]. Byno npoaHanisoBaHo 41 BNnMBaB Len gakTop
Ha edeKTMBHICTb ['T y nauieHTiB 4aHOro AOCTIKEHHS.

Po3nogin xBopux 3anexHo Bifg CynyTHLOI FiHEKONOrivYHOl
nartonorii B aHaMHe3i HaBedeHo B Tabn. 1.

OTxe, CynyTHs riHekomnoriyHa nartonoria (rinepnnasis
€HOOMETPIsA, MiOMa MaTKW, reHiTanbHUN eHOOMETPIO3, KiCTH

It is known that long-term smoking may associate
with bad prognosis of breast cancer course. Indeed,
according to the data of Pierce J. et al. (2014), the risk of
breast cancer recurrence among ex-smokers increases
by 22%, whereas among active smokers, according to
authors, probability of breast cancer recurrence increases
up to 41%, and probability of death — up to 60% [6].

Generally, the majority of patients in this study were
non-smokers — 64 (78,05%). In the treatment group the
number of smokers or ex-smokers didn’t turn out to be
significantly higher (11 (32,35%) than in the control group
(7 (14,58%) (x® = 2,704; p = 0,101).

According to the literature data the presence of
gynecologic disorders is one of the factors of breast
cancer risk development [7, 8]. It was analyzed whether
that factor had an impact on the effectiveness of hormone
therapy in the patients of that study.

Distribution of patients depending on the concomi-
tant gynecologic pathology in past medical history is
given in Table 1.

OpuwuriHanbHi gocnigpkeHHs

Original research



YKpaiHCbKWI pafionoriYHWin Ta oHkonorivyHvm xxypHan. 2022. T. 30. Ne 2. C. 50-61

Ukrainian journal of radiology and oncology. 2022;30(2):50-61

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

Ta6nuus 1. Po3nogin XxBopux Ha MeTacTaTUyHWi nomiHanbHui (Her2-HeratusHun) PIr'3
B 3aMeXHOCTi Bii HAsABHOCTi CynyTHbOI riHekomnoriyHoi nartonorii, n = 82
Table 1. Distribution of patients with metastatic luminal (HER2-negative) breast cancer depending
on the presence of concomitant gynecologic pathology, n = 82

'pyna xBopux / Group of patients,
TiHeKoNoriuHMii aHaMHe3 n (%) v o
Gynecologic history ocHoBHa / treatment, | koHTponkHa / control,

n =34 n =48
lnepnnasis eHOoMeTpis, Mioma MaTku 7 (20,59) 5 (10,42) 0.935 0.334
Endometrial hyperplasia, hysteromyoma ’ ’ ’ ’
leHiTanbHW eHOOMETPIO3 2 (5,88) 0(0,00) 0.169 >0.05
Genital endometriosis ’ ’ ’ ’
Kictn seyHukis / Ovarian cysts 9(26,47) 7 (14,58) 1,114 0,292
BukungHi / Miscarriages 2 (5,88) 1(2,08) 0,567 >0,05
OO6TsKEeHWI aHaMHe3
Aggravated medical history 20(58,82) 13 (27.08)
He 06 . 8,338 0,004

e 00TshKeHU aHaMHe3

Non-aggravated medical history 14 (41,18) 35 (72,92)
Bcboro / Total 34 (100,0) 48 (100,0)

SIEYHUKIB, BUKMAHI) Byna BuseneHa y 33 (40,24%) nauieH-
TOK (Tabn. 1). B OCHOBHIN rpyni KiNbKiCTb NaLi€HTOK —
20 (58,82%), saki manm OOTSXKEHUWA TiHEKOMNOriYHWN
aHaMHes, BusBunacs 3Hadywe Ginbwoto (p < 0,05), Hix
Yy KOHTpoOnbHiA rpyni — 13 (27,08%), Wwo Moxe cBigunTK
Npo OMNOCEPEAKOBAHUM 3B A30K MK  THEKONOrYHUMM
3aXBOPIOBAHHSIMM B aHaMHe3i Ta PO3BUTKOM HeYyTnu-
BocTigo I'T.

Kpim Toro, 6yno npoaHanizoBaHO aHaMHe3 NaujieHTOK
LWoao qisionoriyHoi Ta LWTYYHO MepepBaHOi BariTHOCTEN.
MpunyckatoTe, wo nepwi (go 30 pokiB) Ta [OOHOLUEHI
(3 34 TwKHS) BariTHOCTI BMMMBaKTb Ha [LOBrOCTPOKOBE
3HWKEHHS pu3nky po3suTKy PI3. 3 iHworo Goky, BiacyT-
HIiCTb MOMOoriB, OCOGNMBO Yy MOEAHAHHI 3i LWTYYHUMU 4K
camoBinbHMMKU abopTamu, BUKNMKaKOTb posnagu y rino-
Tanamo-rinocizapHo-oBapianbHin -~ cuctemn  Ta  guc-
6anaHc y nponidepaTMBHMX MNpouecax TKaHWHW TFpyaHOI
3anosn [9, 10].

3aranom 69 (84,15%) nauieHTok manu nonorn 6e3
3HaYyLWMX BiOMIHHOCTENW MiXK OCHOBHOW (26 (76,47%)
Ta KOHTponbHow (43 (89,58%) rpymamu. (x> = 1,676;
p = 0,196). WTy4yHe nepepwvBaHHs BariTHOCTI (abopTw)
3aranom manu 40 (48,78%) nauieHToK.

ICHYlOTb CcynepeuynvBi OaHi WoOO0 BMAAMBY FOPMO-
HanbHUX KOHTPALENTMBIB HA PU3MK BUHUKHEHHST PI3.
Nurses’ Health Study Hagano ouiHky 3383 Bunagkam
Pr3 cepeg 1,6 MnH XiHOK. 54% nauieHTOK Hikonm
He npuiAManu oparnbHi FOpPMOHalnbHI  KOHTpaLEenTuBu,
40% npuimanu ix y MuHynomy, 6% npunumanu npoTtu-
3annigHi npenapatM Ha MOMEHT BKIMOYEHHA B Jocnia-
XeHHs. Pesynbratom [JaHOro adanisy cTaB BWCHOBOK
Nnpo BIACYTHICTb niaBULWEHUX pu3nkiB PI3 cepen yciei
KOropTW, 30KpemMa cepef >KiHOK, aKi npunmManu oparbHi
KoHTpauenTuBu Ginbwe 10 pokiB Ta ceped XiHOK Mo-
noguwe 45 pokis [11].

B ogHoMy 3 HamGinblMX AocnimpkeHb, Wwo 6yno onyo6-
nikoeaHo y 2017 p. y New England Journal of Medicine,
Oyno npoaHanizoBaHo 1,8 MIH XiHOK, siki 3aCTOCOBYBanu
CydacHi ropMoHanbHi npoTusannigHi npenapaTtu, WO
MiCTSITb Oinblu HU3bKI 403M €CTPOreHy Ta HOBi CUHTETUYHI
NPOrecTUHOBI KOMMNOHEHTU. [ocnimpkeHHA nokasano, Lo
MOPIBHAHO 3 >XiHKaMu, SKi HIKOMM He BWKOPUCTOBYBanu
rOpMOHanbHi  KOHTpauenTuBW, BigHOCHMI pusnk PIr3
Y XIHOK, O MPOAOBXYKTb UM NpuiUManu ix y MUHYMoMY,

Thus, concomitant gynecologic pathology (endometrial
hyperplasia, hysteromyoma, genital endometriosis, ovarian
cysts, miscarriages) was detected in 33 (40,24%) patients
(Table 1). In the treatment group the number of patients —
20 (58,82%), who had an aggravated gynecologic history,
turned out to be significantly higher (p < 0,05) than in the
control group — 13 (27,08%). This fact may indicate about
mediated connection between gynecologic disorders
in medical history and development of insensibility to
hormone therapy.

Besides, the medical history was analyzed for physio-
logically and artificially interrupted pregnancies. It is
assumed that the first (before 30 years) and full-term
(from 34" week) pregnancies affect on the long-term
breast cancer risk decrease. On the other hand, the
absence of childbirth, especially combined with artificial
or arbitrary abortions, causes disorders in hypothalamic-
pituitary-ovarian system and disbalance in proliferative
processes of breast tissue [9, 10].

In total, 69 (84,15%) patients had childbirths
without significant differences between the treatment
(26 (76,47%) and the control (43 (89,58%) groups
(x> = 1,676; p = 0,196). 40 (48,78%) patients had their
pregnancies artificially interrupted (abortions).

There are controversial data on impact of hormonal
contraceptives on the risk of breast cancer formation.
Nurses’ Health Study analyzed 3383 cases of breast
cancer among 1,6 million women. 54% of the patients have
never taken oral hormonal contraceptives. 40% used to
take them, 6% were taking contraceptives at the time of
involvement in the study. As a result of this analysis, it was
concluded that there was no increased risk of breast
cancer among the entire cohort, in particular among
the women who had been taking oral contraceptives
for more than 10 years, and among the women younger
than 45 years old [11].

In one of the biggest studies, which was published
in 2017 in New England Journal of Medicine, 1,8 million
women, who were using modern hormonal contraceptive
preparations, which contained much lower doses of
estrogen and new synthetic progestin components, were
examined. The study showed that in comparison with
women, who had never used hormonal contraceptives,
the relative risk of breast cancer in women, who continued
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6y nigBuwernun (RR = 1,20; 95% Cl = 1,14-1,26).
ABTOpM TakOX 3asHauunu, wWo pusnk PI3 3pocTtae
3 TpMBanIcTiO MPUIAOMY TOPMOHANbHMX KOHTpaLENTUBIB,
Tak npu npunomi noHag S pokie, Wwe sK MiHIMyM 5 pokis
nicna NPUNUHEHHS1 3aCTOCYBaHHS [aHUX npenaparis,
pusnk 36epiraeTbea. lMigrpynoBuii aHania nokasaB Bif-
CYTHICTb pi3HuUUi BNnmBY Ha pu3unk PI'3 B 3anexHocTi Big
dopMu Ta LWNAXiB BBEAEHHSA KOHTpaLenTueiB. Tak, npena-
paty ona nepopanbHOro NPUMOMy Ta BHYTPILUHbOMATKOBI
cripani, WO MiCTATb NMwWe neBOHOprecTpesn, oboninbHO
nigsuwyoTe pusmk PI'3 — RR = 1,93, 95% CIl = 1,18-3,16,
Ta RR =1,21, 95% CI = 1,11-1,33, BignosigHo [12].

LLlono npuiioMy npoTtusannigHUX ropmMoHanbHUX Mpe-
napartiB Haganu iHdopmauito Tinbkn 10 xBopux (12,2%),
3 Hux 7 oci6 (20,59%) ocHoBHOi rpynn Ta 3 (6,25%)
KOHTpPOMbHOI rpynu. PisHMUA MK rpynamm He € cTartuc-
TUYHO 3Hauywoto (x2 = 0,084; p > 0,05), MOXNMBO Yepes
HWU3bKY KiNbKiCTb COCTEPEXEHD.

Byno ouiHeHo CiMeWHU OHKOMOFYHUIMN aHaMHe3 YCiX
nauieHTok. OBTsXKeHMM BBaXanu BUMNAAKWA OHKOMOTiYHUX
3axBOplOBaHb cepeqd poaudiB, ocobnmBo PI3 Ta pak
AEYHUKIB.

3a paHvmu niTepatypu cnagkoBi daktopyu 06ymoBMo-
totb go 10% ycix Bunagkis PI3. [o KputepiiB reHe-
TWYHOrO AiarHody cnagkoBoro PI3 BigHOCATbL HasiBHICTb
y poavHi aBox Ta Oinbwe pogwuie |-l cTtyneHiB cno-
pigHeHocTi, ski xBopinu Ha PI'3; giarHocTyBaHHSA MyXJWH
Yy KIHOK paHHbOro BiKy; ABODIYHE YpaKEHHS IpyaHUX
3anos; nepBMHHA MHOXWHHICTb HOBOYTBOPEHb Y XBO-
poro Ta Woro pogaudie; cneumdiyHi NyXnuMHHI acouiauii
(cvHppom cimenHoro PI3 / s€4HuKiB, CMHOPOM CiMENHOro
PIr3 / se4HnkiB / eHoomeTpist / TOBCTOi KULWIKKM (CMHAPOM
Jlinya) Towo), piarHoctyBaHHsA PI'3 y yonogikis [13].

3aranom 27 (32,93%) nauieHTok BKasanu Ha fiarHocTy-
BaHHS paky y poguHi (Tabrn. 2). B o6ox rpynax He BUSBINEHO
CTaTUCTUYHO 3HAYyLLMX PO3BKHOCTEN OO0 OOTSKEHOCTI
OHKOMOriYHOro aHamHesy (x2 = 0,459; p > 0,05).

taking them or used to take them, was increased
(RR =1,20; 95% CI = 1,14-1,26). The authors also stated
that the risk of breast cancer increased with time of
intake of hormonal contraceptives: if one was taking
them for 5 years, the risk would still remain for no fewer
than 5 years after ceasing to take these preparations.
The subgroup analysis showed the absence of difference
of impact on risk of breast cancer depending on the
form and ways of administering contraceptives. Indeed,
the preparations for oral administration and intrauterine
devices, which contain only levonorgestrel, mutually incre-
ase risk of breast cancer — RR = 1,93, 95% CI = 1,18-3,16,
and RR = 1,21, 95% CI = 1,11-1,33, respectively [12].

Only 10 patients (12,2%), 7 (20,59%) out of the treat-
ment group, and 3 (6,25%) out of the control group,
gave information on the intake of hormonal contraceptives.
The difference between the groups is not statistically
significant (x2 = 0,084; p > 0,05), probably due to a small
number of observations.

Family oncological history of all patients was assessed.
The cases of oncological diseases among relatives,
especially breast cancer and ovarian cancer, were consi-
dered to be aggravated.

According to literature data, hereditary factors cause
up to 10% of all cases of breast cancer. The criteria of
genetic diagnosis of hereditary breast cancer include
presence of 2 and more |-ll-degree relatives, who had
breast cancer, in the family; diagnosis of tumors in women
of young age; bilateral breast lesion; primary multiplicity of
tumors in the patient and their relatives; specific tumor
associations (syndrome of family breast cancer / ovarian
cancer, syndrome of family breast cancer / ovarian cancer /
endometrial cancer / colon cancer (Lynch syndrome) etc.),
diagnosis of breast cancer in men [13].

In total, 27 (32,93%) patients informed about the diag-
nosis of cancer in the family (Table 2). No statistically
significant differences in the aggravation of oncological
history was determined in both groups (x? = 0,459; p > 0,05).

Tabnuus 2. Po3nogin XxBopux Ha MeTacTaTUYHUI noMiHanbHui (Her2-HeratusHun) PIr'3
B 3aNEXHOCTI Bif CIMENHOro OHKONOr4YHOro aHamHesy, n = 82
Table 2. Distribution of patients with metastatic luminal (HER2-negative) breast cancer depending
on family oncological history, n = 82

'pyna xBopux / Group of patients,
Bunaaku OHKOMOMYHMX 3aXBOPIOBaHb y poaudiB n (%) )
Cases of oncological diseases in relatives ocHoBHa / treatment, KOHTpOIbHa / control, X P
n=234 n =48
PI'3, pak sie4HukiB, pak npocTtaTtu 4 (11,76) 5 (10,42) 0.028 0869
Breast cancer, ovarian cancer, prostate cancer ’ ’ ’ ’
Pak nerenis / Lung cancer 1(2,94) 2 (4,17) > 0,05
Pak LLNyHKOBO-KMULLKOBOIO TpaKTy 4(11,76) 3 (6,25) 0441 005
Gastrointestinal cancer ’ ’ ’ ’
IHwWi Buan paky / Other types of cancer 2 (5,88) 6(12,5) 0,459 >0,05
Bcboro / Total 11(32,35) 16 (33,33)
- 0,009 0,926
Hi/ No 23(67,65) 32 (66,67)
Bcboro / Total 34(100,0) 48 (100,0)

Y xBopux Ha nomiHanbHun (Her2-HeratusHuin) PI3,
3anyyeHnx y OOCRigXeHHs, HanyacTiwe crnocTepiranocb
noefHaHe MeTacTaTu4He ypaXKeHHs KiCToK B 060X rpynax —
23 (67,65%) Bunapkn B ocHoBHIn rpyni Ta 31 (64,58%) —
Yy KOHTPOJbHIl rpyni, MPOTe CTaTUCTUYHO 3HAYYLLOT Pi3HUL
He BusaBneHo (X2 = 0,083; p = 0,774). I3onboBaHe ypaxKeHHs
KICTOK 3HA4YHO uacTile Oyrno BWSIBMIEHO B KOHTPOJbHIN

In the patients with luminal (HER2-negative) breast
cancer, who were involved in the study, combined meta-
static bone lesion was most often observed in both
groups — 23 (67,65%) cases in the treatment group and
31 (64,58%) in the control group, however no statistically
significant differences were detected (x? = 0,083; p= 0,774).
Isolated bone lesion was significantly more often detected
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rpyni xsopmx Ha metactatudHuin PI3 — 14 (29,17%) Bu-
nagkis npotn ogHoro (2,94%) BunagKky B OCHOBHIW rpyni
(x?=0,003; p < 0,05).

KombGiHauito gBox Ta bGinblue HeBicuepanbHUX MeTa-
CTaTUYHUX  BOTHULL (3  BMKITIOYEHHAM  BicLEepanbHUX
meTacTasiB) giarHoctysanu Tinbkn y 2 (5,88%) nauieHTis
ocHoBHoi rpynn Ta 'y 10 (20,83%) KOHTponbHOI rpynu, 6e3
CTaTUCTUYHO 3HauyLwoi pisHuui (x2 = 0,109; p = > 0,05).
Cepeqn BicuepanbHUX MeTacTasiB nepeBaanu ypakeHHs
nereHeBoi TkaHWHK B 060x rpynax — 19 (55,88%) sunagkis
B OCHOBHIN rpyni Ta 15 (31,25%) BunagkiB y KOHTPOMbHIN
rpyni (X2 = 4,975; p = 0,026). 3a YacToTO AiarHOCTYBaHHS
MeTacTasiB y MeYiHKy MK OCHOBHOK Ta KOHTPOIbHO
rpynamy Oyno BUSBMEHO PIi3HULKO Ha PiBHI TeHaeHUii
0o cratuctuyHoi 3Haummocti — 13 (38,24%) xBopux
B OCHOBHiIN rpyni Ta 6 (12,5%) xBOpuUX y KOHTPObHI rpyni
(x? = 7,405; p = 0,007). I3onboBaHi BicLepanbHi MeTacTasm
(TiNnbkM y nereHi um TiNbkn y nediHky) Oyno iHiuiansHo
AiarHocToBaHo y 4 (11,76%) xBOpMX B OCHOBHIN rpyni Ta
y 9 (18,75%) B kOHTpONbHiIN rpyni (x? = 0,299; p = 0,585).

IMyHoricToximi4HKIM NpoddiAb NYXAUH

IcTOpVYHO BBaXaeTbCH, L0 MyXMMHU 3 PiBHEM eKcrpe-
cii ER 6inbwe 50% xapakTepusyloTbCAa €EKTUBHILLIOW
Bignosigat Ha [T [14].

[ocnigxeHo, Wo cepefHin piBeHb ekcnpecii ER y Bcix
xBopux cknaB 80,5 + 22,9%. XapakTepHMM BUSIBUIOCS,
Lo BMCOKMIA piBeHb ekcrpecii ER (> 50%) 6ys nputamaH-
HWM BinblOoCTi nauieHTok B obox rpynax — 29 (85,29%)
B OCHOBHI Ta 43 (89,58%) — B KOHTpONbHIN rpyni, 6e3 cTa-
TUCTMYHO 3HaYyLWwmx po3bixHocTel (X2 = 0,342; p = 0,559).

Ekcnpecia PR npwu ntomiHansHomy (Her2-HeratusHomy)
PI3 € ogHMM i3 NMPOrHOCTUYHUX MapKepiB arpecuBHOCTI
nepebiry 3axBoptoBaHHA Ta YytnueocTi go ['T. BigcyTHicTb
ekcnpecii PR Bu3Hauyae ntomiHanbHuin B nigtun PI3 Ta
Moxe OyTu dpakTopom abepaHTHOI nepefadi curHanie
haKTopiB POCTY, WO CMPUYUHAE PE3UCTEHTHICTL Ao [T,
HesBaxaloum Ha HasBHY ekcnpecito ER [15].

MepeBaxHa GinbLuicTb NayieHTok — 27 (79,41%) xBOpKX
B OCHOBHI rpyni Ta 43 (89,58%) XBOpUX y KOHTPOMbHIi
rpyni manm ekcnpecito PR. CepefHii piBeHb ekcnpecii
PR cknaB 42,7 + 35,3%. BigcyTtHictb ekcnpecii PR
6yno BusHayeHo y 7 (20,59%) XBOpMX OCHOBHOI rpymnu
Ta 5 (10,42%) xBOpUX KOHTPONbHOI rpynu. CTaTuctnyHo
3Ha4vywux BiOMIHHOCTEN MK rpynaMmuM He BCTaHOBMEHO
(x?2 = 1,648; p = 0,200). Bucoky ekcnpecito PR (>50%)
mann 15 (44,12%) nauieHTOK OCHOBHOI rpynu Ta
16 (33,33%) koHTponbHOI rpynu (X2 = 0,984; p = 0,322).

Binomo, wo piBeHb iHAekcy nponidepadii  Ki-67
BNNMBae Ha BMOIp TakTMKWM MiKyBaHHS NaLi€eHTOK 3 MeTa-
cTatu4HUM niomiHanbHum PI3. Ki-67 siBnsie coboto aHTureH
y agpi KNiTUH Yy BCiX dasax KAiTUHHOTO UMKIY, OKpiM
dasn cnokoro (GO). Y 3B’asky 3 Tum, wo Ki-67 npucyTHin
nvwe B nponicepyoumx KniTMHax, AaHun mapkep 6yB
pekomeHpoBaHun y 2013 poui ekcneptamm St. Gallen
International Breast Cancer Conference ans crtpatudi-
Kauil NyxnuH 3 BUCOKOK Ta HWU3LKOK MponidepaTnBHO0
aktuBHicTio. lMpu iHgekci Ki-67 6Ginbwe 20% ropmoH-
peLenTop MO3WUTUBHI NYyXNUHW BIiOHOCHATb OO INOMiHanb-
Horo nigTuny B. Hapasi xapaktep AWHaMIYHUX 3MiH
nokasHukis Ki-67 BMBYAETLCA Y KOHTEKCTI MNEpPBUHHOI
PE3NCTEHTHOCTI NyXNWH A0 Heoapa'toBaHTHOI T [16].

[ocnigxeHo, WO cepefHin piBeHb iHAeKcy nponide-
pauii Ki-67 y Bcix nauieHTok cknaB 29,98 * 18,28%.
BinbWwicte XBOPMX Ha MeTacTaTUYHUA  NIOMiIHaNbHUI
(Her2-HeratuBHuii) PI'3 sk B ocHoBHin rpyni (20 nauieH-

in the control group of patients with metastatic breast
cancer — 14 (29,17%) cases compared to one (2,94%)
case in the treatment group (x? = 0,003; p < 0,05).

The combination of two and more non-visceral meta-
stasis sites (excluding visceral metastases) was diagnosed
only in 2 (5,88%) patients of the treatment group and
in 10 (20,83%) patients of the control group without statis-
tically significant difference (x? = 0,109; p = > 0,05). Among
visceral metastases, lung tissue lesions were prevalent
in both groups — 19 (55,88%) cases in the treatment group
and 15 (31,25%) cases in the control group (x* = 4,975;
p = 0,026). There was a difference in frequency of diag-
nosing metastases to the liver between the treatment
and the control group at the level of tendency to statistical
significance — 13 (38,24%) patients in the treatment group
and 6 (12,5%) patients in the control group (x? = 7,405;
p = 0,007). Isolated visceral metastases (only to the lungs
or only to the liver) were initially diagnosed in 4 (11,76%)
patients in the treatment group and 9 (18,75%) in the
control group (x? = 0,299; p = 0,585).

Immunohistochemical profile of tumors

It is historically believed that tumors with ER expression
level more than 50% are characterized by the more
effective response to hormone therapy [14].

It was studied that the average ER expression level in
all patients was 80,5 + 22,9%. It turned out to be distinctive
that the high level of ER expression (> 50 %) was present
in the majority of the patients in both groups — 29 (85,29%)
in the treatment group, and 43 (89,58%) — in the con-
trol group without statistically significant differences
(x2=0,342; p = 0,559).

PR expression in luminal (HER2-negative) breast
cancer is one of prognostic markers of aggressiveness of
disease course and sensibility to hormone therapy.
The absence of PR expression determines luminal B sub-
type of breast cancer and may be the factor of aberrant
transmission of signals of growth factors, which contribu-
tes to resistance to hormone therapy despite the present
ER expression [15].

The overwhelming majority of patients — 27 (79,41%) in
the treatment group and 43 (89,58%) in the control group
had PR expression. The average level of PR expression
was 42,7 + 35,3%. The absence of PR expression was
determined in 7 (20,59%) patients of the treatment group
and 5 (10,42%) patients of the control group. No statisti-
cally significant differences between the groups were
established (x2 = 1,648; p = 0,200). High PR expression
(> 50%) was in 15 (44,12%) patients of the treatment group
and 16 (33,33%) of the control group (x? = 0,984; p = 0,322).

It is known that the level of Ki-67 proliferation index
affects the choice of treatment strategy of the patients
with metastatic luminal breast cancer. Ki-67 is an antigen
in a cell nucleus in all phases of the cell cycle, except
for quiescence phase (G0). Because of the fact that Ki-67
is present only in proliferating cells, this marker was recom-
mended in 2013 by the experts of St. Gallen International
Breast Cancer Conference for stratification of tumors
with high and low proliferative activity. When Ki-67 index
is higher than 20%, hormone receptor-positive tumors are
referred to as the ones of luminal subtype B. At present,
the character of dynamic changes of Ki-67 values is stu-
died in the context of primary resistance of humor to
neoadjuvant hormone therapy [16].

It was researched that the average level of Ki-67 proli-
feration index in all patients was 29,98 + 18,28%. The majo-
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ToK; 58,82%), Tak i B KOHTpOnbHin rpyni (28 nauieHTok;
58,33%) manu ekcnpecito iHoekcy Ki-67 noHag 20%,
6e3 CTaTUCTMYHO 3Hauylmx posbixHocten (x* = 0,002;
p = 0,965).

MoAeKyAIpHO-reHeTU4YHi 0COBAUBOCTI
noAimopdpismiB reHa ecTporeHoBoro
peuenTtopa ESR1 (A-351G, T-397C)

Y XBOPUX HO METACTATUYHUI
AOMiIHAAbHUM (Her2-HeraTtusHuin) Pr3

OTpumaHi fgaHi nokasanu, wWwo reHotun AA 3a
reHom ESR1 (A-351G) cnoctepirascs y 47 (57,3%) iHOK.
MonimopHi BapiaHTy — AG Ta GG 3a reHom ESR1
(A-351G) Busiunn y 27 (32,9%) ta 8 (9,8%) nauieHTok
Bi4NOBIAHO. AHANOrYHUM pPO3NoAin BUSABMAEHO 3a rEeHOM
ESR1 (T-397C), a came 44 (53,7%) Bunagku peectpa-
uii reHotuny TT Ta 25 (30,5%) i 13 (15,8%) Bunagkis TC
i CC BignosigHo.

BusiBneHo cTaTMCTMYHO 3Hadvylly po3bikHICTb nepe-
Ba)XXHO B OCHOBHIW rpyni KiflbKOCTi NaUiEHTOK 3 HasiBHICTIO
sk nonimopaiamie 351 AG, 351 GG (x? = 11,515; p < 0,001),
Tak i nonimopdiamis 397 TC, 397 CC (x2 = 32,816;
p <0,001) rena ESR1.

OG6’'e€KTUBHA BiANOBiIAb HQ AIKYBOHHS

lMpoaHanizoBaHo BignoBigb Ha nikyBaHHA |A 3rigHo
3 MixHapogHumun kputepismn RECIST 1.1. BnpopoBx
12 wmicsuiB nikyBaHHsA. 3aranbHy eeKTUBHICTb MiKyBaHHS
(noBHa BignoBigb, 4YacTkoBa BignoBigb Ta cTabinizauis
3axBopiloBaHHsA) Manu 14 (63,64%) nauieHTOK OCHOBHOI
rpynu 1a 13 (100%) koHTponbHOI 3 nonimopdizmamu AG
Ta GG reHa ESR1 (A-351G), p > 0,05. Y 8 (36,36%) naui-
€HTOK 3 noniMmopdHumK BapiaHTamu reHa ESR1 (A-351G)
B OCHOBHIl rpyni 6yno 3apeecTpoBaHO Npu NepLUOMY KOHT-
porbHOMY OOCTEXEHHI MpOorpecyBaHHs 3axBOPHOBAHHS,
WO BigNOBiAAE NEPBUHHIN HevyTnMBOCTI A0 Tepanii IA.
Y KOHTPOMbHIV rpyni TakMx nauieHToK He 6yno, pisHWuUS
€ 3Hauywoto (X2 = 0,01525; p < 0,05).

Y nauieHTok — HociiB reHotuniB TC ta CC reHa ESR1
(T-397C), B OCHOBHi/ Trpyni TakOX 4acTiwe BUSABNSANM
nporpecyBaHHs 3a kputepiasmm RECIST 1.1. Ha ¢oHi niky-
BaHHA |A BrnpogoBx 12 micsuiB — 10 nauieHTok (34,48%)
B OCHOBHIiW rpyni; 0% — B KOHTPOMbHIi, NpoTe pi3HMLUSA
He € 3Hauywwoto (x? = 0,07853; p > 0,05).

PU3UKM PO3BUTKY PAHHbLOI PE3UCTEHTHOCTI
AO ITIA B 3aAeXHOCTIi BiA HAsIBHOCTI
noAimopdpHMx BapiaHTiB reHa ESR1

3a [ponomorol pospaxyHKiB MokasHukiB abconoT-
HOro Ta BiOHOCHOrO pwu3ukiB, Oyno npoBegeHO aHanis
MPOrHOCTMYHOI poni  noniMopcpHux reHotuniea  A-351G
3a reHom ESR1, 3 obumncnenHsm 95% posipyoro iHTep-
gany (CI) (tabn. 3).

Ak BipoGpaxeHo y Tabn. 3, HasBHICTb MoniMopdHUX
BapiaHTiB A-351G 3a reHom ESR1 3HayHO 36inbliyBana
iMOBIPHICTb PO3BUTKY PaHHLOrO MPOrpecyBaHHs Ha (OHI
ropmoHoTepanii 1A B cepegHbomy B 2,4 pasu (BP 2,39;
95% [l = 1,41-4,04), (p < 0,001).

[ns nonimopdiamie 397 TC, 397 CC reHa ESR1 Takox
Oyno npoBedeHO PO3paxyHKW MOKa3HWKIB abCcomnTHOro
Ta BiZHOCHOrO pM3uKiB, 3 o6uncneHHsm 95% ClI (tabn. 4).

BusHaueHo, wo reHotun T-397C TakoXk Mae npor-
HOCTUYHE 3Hau4eHHs. TaK, PVU3UK BUMHWKHEHHS PaHHLOrO

rity of the patients with metastatic luminal (HER2-nega-
tive) breast cancer in both treatment group (20 patients;
58,82%) and control group (28 patients; 58,33%) had
more than 20% expression of Ki-67 index without statis-
tically significant differences (x? = 0,002; p = 0,965).

Molecular genetic features

of polymorphisms (A-351G, T-397C)

of ESR1 estrogen receptor gene in patients
with metastatic luminal (HER2-negative)
breast cancer

The obtained data showed that AA genotype of
ESR1 gene (A-351G) was observed in 47 (57,3%) women.
Polymorphic variants — AG and GG of ESR1 gene
(A-351G) were detected in 27 (32,9%) and 8 (9,8%) pa-
tients respectively. Analogical distribution was detected
by ESR1 gene (T-397C), namely 44 (53,7%) registration
cases of TT genotype and 25 (30,5%) and 13 (15,8%)
cases of TC and CC respectively.

A statistically significant difference was mainly detected
in the treatment group in a number of patients with the
presence of both polymorphisms 351 AG, 351 GG
(x?=11,515; p <0,001) and polymorphisms 397 TC, 397 CC
(x2=32,816; p < 0,001) of ESR1 gene.

Objective response to treatment

The response to the treatment with Als was analyzed
according to international RECIST 1.1. criteria during
12 months of treatment. 14 (63,64%) patients of the treat-
ment group and 13 (100%) patients of the control group
with polymorphisms AG and GG of ESR1 gene (A-351G),
p > 0,05 had overall effectiveness (complete response,
partial response, and stabilization of the disease).
In 8 (36,36%) patients with polymorphic variants of ESR1
gene (A-351G) of the treatment group, the progression of
the disease was detected during the first follow-up exami-
nation, and it corresponds with primary insensibility to the
therapy with Als. There were no such patients in the cont-
rol group, difference is significant (x? = 0,01525; p < 0,05).

In the patients who had TC and CC genotypes of ESR1
gene (T-397C) progression was also more often detected
according to RECIST 1.1. criteria during the treatment
with Als for 12 months — 10 patients (34,48%) of the treat-
ment group, 0% — of the control group, but the difference
is not significant (x? = 0,07853; p > 0,05).

Risks of development of early resistance
to hormone therapy with Als depending on the
presence of polymorphic variants of ESR1 gene

Using the calculations of values of absolute and
relative risks, the analysis of prognostic role of polymorphic
genotypes A-351G of ESR1 gene was performed with
calculation of 95% of confidence interval (Cl), (Table 3).

As it is shown in Table 3, the presence of polymor-
phic variants A-351G of ESR1 gene significantly increa-
sed the probability of development of early progression
during hormone therapy with Als on average by 2,4 times
(RR 2,39; 95% CI = 1,41—-4,04) (p < 0,001).

For polymorphisms 397 TC, 397 CC of ESR1 gene
calculations of absolute and relative risks were also
performed with calculation of 95% of Cl (Table 4).

It was determined that genotype T-397C also has
prognostic significance. Indeed, the risk of appearance
of early progression in patients with polymorphic variants
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MporpecyBaHHs y XBOPWX 3 MOMiMOPMHUMU BapiaHTamu
T-397C rena ESR1 nigsuwyetbca B 4,5 pa3n (RR 4,55;
95% CIl = 2,48-8,33), (p < 0,001).

T-397C of ESR1 gene increases by 4,5 times (RR 4,55;
95% CIl = 2,48-8,33), (p < 0,001).

Ta6nuus 3. Ponb nonimopgHux BapiaHTie A-351G reHa ESR1 y nporHo3yBaHHi paHHbOi pe3ncTEHTHOCTI
0o ropmMoHoTepanii |A y XBopyx 3 MeTacTaTU4HUM ftoMiHanbHUM (Her2-HeratmeHum) PT'3
Table 3. The role of polymorphic variants A-351G of ESR1 gene in prognosing early resistance
to hormone therapy with Als in patients with metastatic luminal (HER2-negative) breast cancer

ABCOonoTHNIN pU3KK B OCHOBHIWN rpyni / Absolute risk in the treatment group 0,65
ABCOMOTHNI PU3KK Y KOHTPONbHIN rpyni / Absolute risk in the control group 0,27
BigHocHui pusuk (BP) / Relative risk (RR) 2,39*
CrangaptHa noxubka BigHocHoro puauky / Standard error of relative risk 0,27
HwxHs mexa 95% CI / Lower range of 95% Cl 1,41
BepxHsa mexa 95% CI/ Upper range of 95% Cl 4,04

TMpumimku: *cakTop nigBULLYE YacToTy BUNaAKiB (MPsSiMUIA 3B’A30K).
Notes: *factor increases the frequency of cases (direct connection)

Ta6nuus 4. Ponb nonimopdHux BapiaHTiB T-397C reHa ESR1 y nporHo3yBaHHi paHHbOT pe3UCTEHTHOCTI
[0 ropMmoHoTepanii |A y XBopux 3 MeTacTaTU4HUM NtomiHanbHuM (Her2-HeratusHum) PI'3
Table 4. The role of polymorphic variants T-397C of ESR1 gene in prognosing early resistance
to hormone therapy with Als in patients with metastatic luminal (HER2-negative) breast cance

ABCOMIOTHWI pU3nK B OCHOBHIN rpyni / Absolute risk in the treatment group 0,85
ABCOMOTHUIA PU3KK Y KOHTPONbHIN rpyni / Absolute risk in the control group 0,19
BigHocHui pusmk (BP) / Relative risk (RR) 4,55*
CraHgapTHa noxubka sigHocHoro pusmuky / Standard error of relative risk 0,31
BepxHsa mexa 95 % CI Lower range of 95% Cl 8,33
HwxHst mexxa 95% CI / Upper range of 95% ClI 2,48

TMpumimku: *akTop NiaBMLLYE YacTOTy BUNaAKiB (MPSMUIA 3B’A30K).
Notes: *factor increases the frequency of cases (direct connection).

3araAbHA BUXKUBAHICTb

HesBaxkatoum Ha HecnpuATAMBUMIA NPOrHO3 MosiMop-
diamiB reHa ESR1 Ha edekTuBHiCTb nikyBaHnHsA I'T 1A, 3B
anst 6inbliocTi nauieHTok, wo Oyna ouiHeHa 3a MeToaoM
KannaHa—Maiiepa, cknana 6inbwe 5 pokiB. Tak, NoKasHMK
cepedHbol BUXMBAHOCTI B OCHOBHIN rpyni cknas 56,3 mic.,
Y KOHTPOMbHIN rpyni — 73,5 mic. (puc. 3).

Overall survival

In spite of unfavorable prognosis of ESR1 gene poly-
morphisms on the effectiveness of treatment with hormone
therapy with Als, OS for most patients, which was estimated
by Kaplan—Meier method, was more than 5 years. Indeed,
the value of mean survival was 56,3 months in the
treatment group, 73,5 months in the control group (Fig. 3).
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Puc. 3. 3aranbHa BUXUBAHICTb Y XBOPUX HA METAcTaTUYHWUIA NoMiHanbHWUi (Her2-HeratmsHuin) PI'3
Fig. 3. Overall survival in patients with metastatic luminal (HER2-negative) breast cancer
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BUCHOBKMU

He BcTaHOBMEHO 3B’'A3KY MK aHaMHeCTU4YHUMMU Aa-
HMM nauieHTiB (MeHonay3anbHWI cTaTyc, iHOEeKC macu
Tina, penpoAykTuBHa (YHKLiS, NPUAOM OpanbHUX KOHTP-
auenTuBiB, CiIMEVHUIA aHaMHe3), KpiM CymnyTHbOI riHeKomno-
rivHoi nartonorii (p < 0,05) Ta po3BUTKOM paHHBLOrO Nporpe-
cyBaHHs PI'3 Ha ¢ooHi T 1A.

BctaHoBneHo, WO cepeq YciX nauieHTOK nepeBaxas
reHotun AA 3a reHom ESR1 (A-351G) — 47 (57,3%) Ta
8 (9,8%) naujieHTOK BigNOBIAHO.

3a reHom ESR1 (T-397C) BusHayeHo reHotun TT
y 44 (53,7%) Bunagkax 1a TC i CC y 25 (30,5%) Ta
13 (15,8%) Bunagkax, BianoBigHo.

BusiBneHo cTaTMCTUMYHO 3Hauvylly po3bikHICTb nepe-
BaXXHO B OCHOBHIW rpyni KifbKOCTi NaUiEHTOK 3 HasiBHICTIO
sk nonimopdiamis 351 AG, 351 GG (x? = 11,515; p < 0,001),
Tak i nonimopdiamis 397 TC, 397 CC (x? = 32,816;
p <0,001) rena ESR1.

BusHadeHo, WO nepBWHHA HeYyTNMBICTb A0 Tepanii
IA Byna cTaTUCTUYHO 3HAYHO YacCTILIOK B OCHOBHIN rpyni
3 nonimopdHumn BapiaHTamm reHa ESR1 (A-351G),
(x? = 0,01525; p < 0,05).

HasBHicTb noniMmopdHMx BapiaHTiB A-351G 3a reHom
ESR1 cratuctnyHo 3Hadywle 36inbllyBana iMOBIpHICTb
PO3BMTKY PaHHbLOrO MPOrpecyBaHHsi Ha (OHI FOPMOHO-
Tepanii IA B cepegHbomy B 2,4 pasu (RR 2,39;
95% Cl =1,41-4,04), (p < 0,001).

Pu13nK BUHMKHEHHSI paHHLOTO MPOrpecyBaHHs y XBO-
pux 3 noniMopcgpHumu BapiaHTamm T-397C reHa ESR1
nigsuwyetbea B 4,5 pasu (RR 4,55; 95% CIl = 2,48-8,33),
(p < 0,001).
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CONCLUSIONS

No connection between medical history data of the
patients (menopausal status, body mass index, repro-
ductive function, intake of oral contraceptives, family
medical history), except for concomitant gynecologic
pathology (p < 0,05), and development of early progression
of breast cancer during hormone therapy with Als.

It was determined that AA genotype of ESR1 gene
(A-351G) was prevalent among all patients — 47 (57,3%)
and 8 (9,8%) patients respectively.

TT genotype of ESR1 gene (T-397C) was determined
in 44 (53,7%) of the cases and TC and CC in 25 (30,5%)
and 13 (15,8%) cases respectively.

Statistically significant difference was mainly detected
in the treatment group in a number of patients with the
presence of both polymorphisms 351 AG, 351 GG
(x* = 11,515; p < 0,001) and polymorphisms 397 TC,
397 CC (x? = 32,816; p < 0,001) of ESR1 gene.

It was determined that primary insensibility to the
therapy with Als was statistically significant more often in
the treatment group with polymorphic variants of ESR1
gene (A-351G), (x2 = 0,01525; p < 0,05).

The presence of polymorphic variants A-351G of
ESR1 gene statistically significantly increased the proba-
bility of development of early progression during hor-
mone therapy with Als on average by 2,4 times (RR 2,39;
95% Cl = 1,41-4,04) (p < 0,001).

The risk of appearance of early progression in pati-
ents with polymorphic variants T-397C of ESR1 gene
increases by 4,5 times (RR 4,55; 95% CI = 2,48-8,33),
(p <0,001).
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Prospects for further research

Better understanding of the diversity of luminal (HER-2 negative)
breast cancer will contribute to optimization of activities for early
detection of resistance to hormone therapy with Als, better
selection of patients for combined modes of hormone therapy,
determination of its sequence, and can also inspire development
of new medications.
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