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Tema gucepranii:
1. OnTuMmisanis ropmoHoTeparnii iHribiTopamu apomarasu y XBOpUX Ha MeTaCTaTU4YHUI mominanpHuil (HER2-

HeraTUBHUM) pak IPyAHOI 321031 3 ypaxyBaHHSM I10J1iMopQi3MiB reHa peLienTopa eCTporeny

2. Optimization of hormone therapy with aromatase inhibitors in patients with metastatic luminal (HER2-negative)
breast cancer and its correlation with polymorphisms of estrogen receptor gene

Pedepar:

1. ¥ nuceprauiiiniii pob0Ti HaBeleHO HayKOBE TeOPETUYHE OOIPYHTOBAHHS Ta IIPAKTUYHE BUPILIEHHS aKTyaJIbHOTO
HAyKOBOT'O 3aBJIaHHSI Cy4aCHOI OHKOJIOTI] — IifBUILIIeHHS e(EeKTUBHOCTI JIiKyBaHHSI XBOPUX HAa MEeTaCTaTUYHUI
momiHansHuY (HER2-HeraTuBHUI) pak IPyAHOI 321034 3 ypaxyBaHHSIM I101iMop¢i3MiB (BapiaHTiB) reHa peLenropa
€CTpOreHy. 3axBOPIOBAHICTb Ha pak rpyAHoi 3an03u (PI'3) nepesaxae ceper, yCiX OHKOJIOTIYHUX HO30JIOTI B yCbOMY
cBiTi. BcecBiTHiN ¢poHp nocnimkenHs paky (WCRF) nosinomus npo 2,26 MyiH HOBUX Bunagxis PI'3 y 2020 p.
HesBakalo4ym Ha yCIIixy CKPMHIHTOBYX [IPOrPaMm [1J1s1 PaHHBOI IiarHOCTUKU Ta IIOCTIMHI yIOCKOHAJIEHHS JIIKyBaJIbHAX
nigxonis, MetactasyBaHHs PI'3 € OCHOBHOIO IIPUYMHOI0 CMEPTHOCTI cepef KiHOK Bif, paky. [Ipu npomy,
IIpPOrpecyBaHHs XBOPOOHU ITiCJIsS PaIUKaJbHOTrO JiKyBaHHS PI'3 xapakTepusyeThcs 6iblll arpeCUBHUMU
BJIACTMBOCTSIMU ITyXJIMHHUX KJIITUH Ta MEHII CIIPUSITIUBUM IPOrHO30M [175]. MosiekysisipHa rereporeHHicTs PI'3
00YMOBJIIO€ HIOTO YYTJIMBICTb IO Tepaiii Ta MOTEeHIial [0 NPOrpeCyBaHHS 3aXBOPIOBaHHS. BUaissoTh HACTYIIHI
nigrunu PI'3: mominanbHUil (ropMmoHO-1103uTHBHUI), HER2-1o3uTnBHNMIT Ta TpUui HeratuBHMiA. Haiibinbiy 4acTky
Big, 60 10 70 % ckiagae moMinanbHU PI'3, 110 B CBOIO 4e€Pry iMyHOTICTOXIMIYHO MOMINSIEThCS HA JIIOMiHAJIBHAN A,
mominaneHuil B HER2- HeratTuBHuii ta mominansHuil B HER2-no3utusHuii nintunu [176]. F'opmonoreparnis (I'T) €
3arajibHOIPUIHSTAM CTAaHJAPTOM JIiKyBaHHS NALi€HTIB, Y SIKUX BU3HAYAETLCS €KCIIPECisl pELIeNTOPiB €CTPOreHy
(ER) Ha nmyxJiMHHIN TKaHMHI. HasiBHICTh penenTopis 0 TOPMOHIB € TIO3UTUBHUM IIPOTHOCTUYHUM Ta IPEIUKTHBHUM
daxTopoM y pasi 3actocysanHs ['T. 3a MmexaHi3aMoM [iii 6a30Bi IpenapaTu NpeCcTaBleHi CeJeKTUBHUMU
mopysnsitopamu ER (SERM), iHribiTopamu apomatasu (IA) Ta KoHKypeHTHUMU aHTaroHictamu ER (SERD). B VkpaiHi,
SIK TPaBUJIO, JIIKyBaHHSI PO3MOYMHAIOTD 3 IpU3HadeHHs ['T rpynu IA: HecTepoigHuX (JIeTpO30J1y, aHACTPO30JTy) YU
CTepOinHOro (eK3eMecTaHy) B MOHopeskumi. CydacHi kombinanii 3 inriditopamu CDK 4 /6 Ta mTOR
IIPOJIEMOHCTPYBAJIM IO3UTUBHUI e(EeKT, sIK pa3oM 3 IA, Tax i 3 iHmnmu npenaparamu (QyiBeCTpaHT, TAMOKCU(DEH),
y pasi po3BUTKY TOPMOHOPE3UCTETHOCTI A0 IA. 3acToCcyBaHHS TaKUX KOMOiHAIill TOKa3ajo TaKy K abo BUILY
ePeKTUBHICTb, Hi’K HUTOTOKCUYHI Ipeniapatyu 3 6isipin 6e3neyHum npodinem nepeHocumocti. [Tpore icHye
HEBU3HAYEHICTh 1010 HarajabHOI JOLIMIBHOCTI y foeaHaHHi, 30kpema CDK 4 /6 iHribiTopis, y nepuii JiHii
JIiKyBaHHS, 3BaKAI0YM Ha iX TOKCUYHICTb Ta BapTiCHICTH [177]. KpiM TOro, HEMae 4iTKOTro aJIrOPUTMY NOCJIiLOBHOCTI
npu3HadeHHs npenapartis I'T Ta MOHITOPUHTY ii epeKTUBHOCTI. [IpuIycKaeTses, o HasIBHICTb TaTOT€HHUX
BapiaHTiB reHa ESR1 kopesntoe 3 HedyTiuBicTio 10 ['T [A misgxoM MifgBUIEHHS JliraHg-He3ale>XHoi TpaHckpunuii ERo
IIpU MeTacTaTuYHOMY JitoMiHanbHOMY (HER2-HeratuBHoMy) PI'3. Myranii rena ESR1 3pinka sycrpidatotscs (10 1 %)
y BIleplIe BUSIBJICHUX BUIaakax PI'3, mpore BifHOCHO pO3NOBCIO/KEHI IIPU MeTacTaTuaHoMY riponeci (10-50 %) ta
IOB's13aHi 3 pe3ucTeHTHIcTIO 10 I'T A i ckopoueHHsIM [TOKa3HMUKIB BIDKMBAHOCTI 6€3 IIporpecyBaHHs xBopoou [178].
[TauieHTy 3 HasBHICTIO aToreHHUX BapianTis reHa ESR1 MaoTh KiliHiUHY NlepeBary Bif 3aCTOCYBaHHS (PyJIBECTPAHTY
4y TaMOKCU(EHY Ha BifMiHy Bif IA. Y Bunagky myTtauiii rena ESR1, kom6inyBanns I'T 3 CDK 4 /6 inribiTopamu
TO3BOJISIE JOCATTH KPALUX PE3yJIbTaTiB BUKMBAHOCTI Y MMAIli€HTIB 3 METACTaTUYHUM JIoMiHanbHUM (HER2-
HeraTuBHUM) PI'3 [179]. Okpim TOro, akTHBHO BUBYAIOTHCS IIPENapaTy, o0 MaloTh crienuidHy aKTUBHICTb y
Nalji€eHTIiB 3 HAsIBHUMMU [1aTOreHHUMMU BapiaHTamu reHa ESR1. 3okpema, pesyabratu gocaimxkeHHs I1I ¢pasu EMERALD
I€EMOHCTPYIOTB, o nepopanbuuil SERD enacecTpaHT 36i/blllye MeliaHy BUKMBAHOCTI 6€3 TPOrpeCcyBaHHs ¥
nauieHTiB 3 ESR1 myTanismy, ki manu nporpecito micys npunaiimHi ogaiei sinii I'T [180]. Takum 4MHOM, BUSIBIEHHS
(axTOpiB, 110 CIPUSIOTh PO3BUTKY HEUYTAMBOCTI 1o ['T, He3BaXkalouu Ha JIIOMiHAJIBHUM CTaTyC [yXJIUHHY, €
aKTyaJIbHOIO IIPOGJIEMOIO CYYaCHOI OHKOJIOTII. Y IucepTalii JoCiIpKeHO BIIIMB reHoTuUIiB A-351G, T-397C rena
ESR1 Tta piBHs ekcrpecii reHa ITSN2-S y nanieHTiB 3 meractaTu4HuM JiroMiHansHUM HER2- HeratusauMm PI'3, gki
OTPUMYBAJIH B SIKOCTi nepuoi JyiHii naniatusHoi ['T HecTepoinHi IA (1eTpo3os/aHacTpo3os). MeToio po6oTu 6ysio
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(HER2-HeraTuBHMII) pak rpyHOI 321031 Ha MiICTaBi BUBYEHHS BapiaHTiB reHa ESR1 (A-351G, T-397C).

2. The dissertation presents a scientific theoretical validation and a practical solution to the topical scientific issue
in modern Oncology, namely enhancing the efficacy of treatment designed for patients with metastatic luminal
(HER2-negative) breast cancer in relation to polymorphisms (variants) of estrogen receptor gene. The incidence of
breast cancer (BC) dominates other oncological nosologies all over the world. The World Cancer Research Fund
(WCRF) reported 2,26 million new BC cases in 2020. Despite successful screening programmes for early diagnosis
and permanent improvement in treatment approaches, BC metastasis is the main cause of lethal outcomes in
female cancer patients. In addition, after radical treatment of BC, progression of the disease is marked with more
aggressive features of tumour cells and less optimistic prognosis [175]. Molecular heterogeneity of BC results in its
sensitivity to therapy and in the potential development of the disease. BC is divided into the following types:
luminal (hormone-positive), HER2-positive and three times negative. The largest number of cases (60 - 70%) is
luminal BC that, in its turn, falls immunohistochemically into the following subtypes: luminal A, luminal B HER2-
negative and luminal B HER2-positive [176]. Hormone therapy (HT) is a conventional standard treatment of
patients with the expression of estrogen receptors (ER) in tumor tissue. Hormone receptors are a positive
prognostic and predictive factor for HT. On the ground of their effect, the basic medications are selective
modulators ER (SERM), aromatase inhibitors (Als) and competitive antagonists ER (SERD). In Ukraine, treatment
usually begins with HT of the Al group: nonsteroid (letrozole, anastrozole) or steroid (exemestane) in the mono-
mode. Modern combinations with CDK 4 /6 and mTOR inhibitors have demonstrated the positive effect both with
the Al group and with others (e.g., Fulvestrant and Tamoxifen) in cases of hormone resistance to Al. These
combinations produced the same or higher efficacy than cytotoxic medications with a better tolerability profile.
However, there is no certainty if it is feasible to add, in particular, CDK 4/6 inhibitors already in the first line of
treatment due to their toxicity and cost [177]. Besides, there is no definite algorithm to verify the procedure of
monitoring HT medications or to establish the order in which they should be prescribed. Pathogenic variants of
ESRI gene arguably correlate with insensitivity to HT with Al through the ligand-independent transcription ERo for
cases of metastatic luminal (HER2-negative) BC. Mutations of ESR1 gene occur rarely (up to 1%) in BC cases
detected for the first time, yet they are relatively widespread during the metastatic process (10 - 15%) and
connected with the resistance to HT with Al and the decrease in the survival rate without the disease progression
[178]. Patients with pathogenic variants of ESR1 gene have a clinical benefit from Fulverstrant or Tamoxifen
compared to Al In case of mutations in ESR1 gene, combining HT with CDK 4 /6 inhibitors helps to achieve a
higher survival rate among patients with metastatic luminal (HER2-negative) BC [179]. Besides, there is an ongoing
active study of medications that have specific effects in patients with pathogenic variants of ESR1 gene. In
particular, the results of the research into the third phase EMERALD prove that oral SERD Elacestrant increases
the survival rate median without progressing in patients with ESR1 mutations that experienced a progression after
at least one line of HT. Thus, identification of the factors that lead to HT insensitivity regardless of the luminal
status of the tumor is a topical issue in modern Oncology. The thesis explores the effect of A-351G T-397C
genotypes of ESR1 gene and the expression level of ITSN2-S in patients with metastatic luminal HER2-negative BC
who received non-steroid Al (letrozole /anastrozole) as the first line of palliative HT The objective of the paper is to
enhance the efficacy of hormone therapy with aromatase inhibitors in patients with metastatic luminal (HER2-
negative) breast cancer through studying variants of ESR1 gene (A-351G, T-397C).
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MicueSHaxo,T.pKeHHH: oysbBap Tapaca llleByeHka, 6yz. 13, Kuis, 01601, Ykpaina
dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBriHHS: MiHiCTEPCTBO 0XOPOHY 310POB's YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Jlo6anosa Osibra €BreHiBHa

2. Olha Y. Lobanova

KBasmigikamis: k. meg, 1., gou,, 14.01.07

InenTudikarop ORCHID ID: 0000-0003-1900-5816

JoparkoBa indopmamnist:

IloBHe HaﬁMeHYBaHHﬂ IOPUIUYHOL 0C00H: HanionanbHuit Meguanmii yHisepcutet imeni O. O,

Boromosbus

Kopg 3a €IPIIOY: 02010787

Micue3HaxoaKeHHS: oysnbBap Tapaca llleB4yenka, 6yz. 13, Kuis, 01601, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEpPCUTETCHKUI

VIII. 3akr04Hi BimoMocTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TrOJIOBH pagu

BsiacHe IIpi3Buie Im'sa I1o-6aTbKOBI

rOJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 32 pEECTpallil0 HAyKOBOi

OisIJIbHOCTI

Yewmyk Banepiit €BreHoBNY

Yewmyk Banepit €BreHoBNY

[TanuBoga Poman

VKpIHTEI

FOpuenko Tetsana AHaTosiiBHA



