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breast cancer and its correlation with polymorphisms of estrogen receptor gene

Pedepar:

1. Y nuceprauiiiHiii po60Ti HaBeIeHO HAayKOBE TeOPEeTUYHE OOIPYHTOBAHHS Ta IPAKTUYHE BUPILIEHHS aKTyaJIbHOTO
HAYKOBOTO 3aBJjaHHS Cy4aCHOI OHKOJIOTII — MiiBUIeHHs! €e(PEKTUBHOCTI JIiKyBaHHSI XBOPUX Ha METAaCTaTUYHUI
smomiHanbHuit (HER2-HeraTuBHUI) pak IpyAHOi 3271034 3 ypaxyBaHHSIM I10J1iMopdi3MiB (BapiaHTiB) reHa pelenropa
€CTpOoreHy. 3aXBOPIOBaHICTb HA pak rpyfHoi 3an03u (PI'3) nepesaxae cepej, yCix OHKOJIOTIYHUX HO30JIOTIN B yCbOMY
cBiTi. BcecBiTHiN ¢poHp nocnimkenHs paky (WCRF) nosigomus npo 2,26 MyiH HOBUX Bunagxis PI'3 y 2020 p.
HesBakaroum Ha yCIIixy CKPUHIHTOBUX [IPOTPaM [1J1s1 PaHHBOI 1iarHOCTUKU Ta ITOCTIMHI yAOCKOHANIEHHS JIiIKyBaJIbHUAX
nigxonis, MeractasyBaHHs PI'3 € OCHOBHOIO IIPUYMHOI0 CMEPTHOCTI Ccepef KiHOK Bif, paky. [Ipu npomy,
IIPOrpecyBaHHs XBOPOOU MiCJI PaIUKaIbHOTO JliKyBaHHS PI'3 xapakTepusyeThcs 6ibll arpeCUBHUMUA
BJIACTUBOCTSIMU NYXJIMHHUX KJIITUH Ta MEHII CIIPUSTIMBUM IIPOTrHO30M [175]. MosieKyisgpHa reteporeHHicts PI'3
00YMOBJIIO€ HIOT0 YYyTJIUBICTb 1O Teparlii Ta MOTeHIial 0 IPOrpecyBaHHs 3aXBOPIOBaHHS. BUnissOTh HACTYIIHI
nigrunu PI'3: momiHanbHUM (ropMOHO-TI03UTHBHUM), HER2-n103MTHBHUMI Ta TpUdi HeraTMBHUN. Haiibinbuly yacTKy
BiZ 60 0o 70 % ckiagae moMiHanpbHUM PI'3, 110 B CBOIO Yepry iMyHOTiCTOXIMIYHO MOAIISIETHCS HA JIIOMIHAJIBHUN A,
smomiHanbHuil B HER2- HeratuBHuil Ta mominansuuil B HER2-nozutusHui nigrunu [176]. Topmonorepanist (I'T) €
3araJIbHONPUMHATUM CTaHAAPTOM JIIKYBaHHS IALIi€HTIB, Y IKUX BU3HA4YA€TLCS €KCIIPECist PELENITOPIB €CTPOreHy
(ER) Ha nyxJIMHHIN TKaHKHI. HasBHICTh peljenTopiB 40 FTOPMOHIB € TO3UTUBHUM IIPOTHOCTUYHUM Ta IPEIUKTUBHUM
daxTopoM y pasi 3actocyBanss ['T. 3a MmexaHi3MoM [ii 6a30Bi IpernapaTy NpeCcTaBieHi CeJeKTUBHUMU
mopysnstopamu ER (SERM), iHri6iTopamu apomatasu (IA) Ta KoHKypeHTHUMHU aHTarodictamu ER (SERD). B VkpaiHi,
SIK IIPABUJIO, JIiIKYBaHHSI PO3IOYMHAIOTh 3 Npu3HayeHHd ['T rpynu IA: HecTepoigHuUX (J1€TPO30Jly, aHACTPO30J1y) Y1
CTepoinHoro (ek3emecTaHy) B MoHopeskumi. CydacHi kom6biHanii 3 inribitopamu CDK 4 /6 Ta mTOR
IIPOJIEMOHCTPYBAJIN IO3UTUBHUI eeKT, sIK pa3oM 3 IA, Tax i 3 iHmnmu npenaparamu (QPysiBeCTpaHT, TaMOKCU(DEH),
y pasi po3BUTKY FTOPMOHOPE3UCTETHOCTI 10 IA. 3acToCcyBaHHS Takux KOMOiHalli} [10Ka3ajo TaKy X abo BUILY
e€(EeKTUBHICTb, Hi)XK IUTOTOKCUYHI NIpenapary 3 6isbi 6e3nevyHuM npodiseM nepeHocumocTi. [Ipore icHye
HEBU3HAYEHICTD I0/I0 HAaraJbHOI JOLINBHOCTI y foeqHaHHi, 30kpema CDK 4 /6 inri6iTopis, y nepuiii ninii
JIIKyBaHHS, 3BaKAI0YM Ha iX TOKCUYHICTb Ta BapTicHICTb [177]. KpiM TOro, HeMae 4iTKOro ajJirOpUTMy IOCJIilOBHOCTI
npusHaudeHHs npenapartis I'T Ta MoHiTOpuHTY ii eexTuBHOCTI. [IpumnyckaeTbces, 10 HasgBHICTb IAaTOT€HHUX
BapiaHTiB reHa ESR1 kopesoe 3 HeuyTausicTo 10 I'T A misixom mifgBUILIEHHS Jliranz-He3aleXHoi TpaHcKpuuii ERo
IIpU MeTacTaTuIHOMY JitoMiHanbHOMY (HER2-neratuBHoMy) PI'3. MyTauii rena ESR1 3pinka 3ycrtpivatorscs (o 1 %)
y BIepIle BUSIBJIEHUX BUnagkax PI'3, mpoTe BifHOCHO pO3MOBCIOIKEHI IpY MeTacTaTuyHoMy mpotieci (10-50 %) ta
MOB'sI3aHi 3 pe3ucTeHTHIcTIO 10 I'T IA i ckopoueHHsAM [MOKa3HUKIB BIDKMBAHOCTI 6€3 IporpecyBaHHs xBopoou [178].
[NanieHTH 3 HasIBHICTIO MATOT€HHUX BapiaHTiB reHa ESR] MaloTh KIliHiYHY NepeBary Bifl 3aCTOCYBaHHS (yJIBECTPAHTY
4yu TamokcudeHy Ha BinMiHy Bif IA. Y Bunanky myTtauiii rena ESR1, kom6inyBanns I'T 3 CDK 4 /6 inribiTopamu
IO3BOJISIE JOCSITU KPallUX Pe3yJIbTaTiB BUKMBAHOCTI y MAlli€HTIB 3 METaCTaTUYHUM JoMiHanbHUM (HER2-
HeratuBHUM) PI'3 [179]. Okpim TOro, aKTUBHO BUBYAIOTHCS [TPENapaTy, 10 MaloTh ClielupidyHy aKTUBHICTD Y
Nalj€eHTIiB 3 HAsIBHUMMU [1aTOreHHMMU BapiaHTamu reHa ESR1. 3okpema, pesynbratu gocaimxkeHHs 11 ¢pasu EMERALD
I€eMOHCTPYIOTb, 1110 nnepopanbuuil SERD esnacecTpaHT 36i/bllye MeJliaHy BUXKMBAHOCTI 6€3 TpOrpecyBaHHs y
nauieHTiB 3 ESR1 myTanisimy, gki manu nporpecito nicyst npuHaiimHi oguiei ninii I'T [180]. Takm 4MHOM, BUSIBJIEHHS
(aKToPiB, O CHPHUSIOTh PO3BUTKY HEUYTIMBOCTI A0 ['T, He3Bakaouy Ha JIIOMiHAJIBHUI CTATyC MyXJIUHU, €
aKTyaJIbHOIO IIPOGJIEMOIO Cy4acHOI OHKoJIOril. Y nucepTalii mocifpkeHo BB reHoturis A-351G, T-397C rena
ESR1 ta piBH4 ekcnpecii rena ITSN2-S y nanieHTiB 3 metacTaTHYHUM JitoMiHanbHMM HERZ2- HeratuBHum PI'3, ki
OTPUMYBAJIY B SIKOCTi Nepinoi JiiHii naniatusHoi I'T HecTepoinHi IA (1eTpo3os/anacTpo3osn). MeToio po6oTu 6yJio
nigBuIKTH e(PEeKTUBHICT, TOPMOHOTEpAIlii iHribiTopamMu apomMaTasu y XBOPUX Ha METAaCTaTUYHUH JIIOMiHaIbHUN

(HER2-HeraTuBHUI1) paKk IpyJHOi 321031 Ha MifcTaBi 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 ESRI1 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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BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. JJobanoBa Osbra €BreHiBHa

2. Olha Y. Lobanova

KBasigikanis: k. men. H., nou,, 14.01.07

InenTudgikarop ORCID ID: 0000-0003-1900-5816



JoparkoBa iHdpopmamnist:

IloBHe HaﬁMeHyBaHHH lopn,zmqﬂoi 0CO0M: HanioHanbHuit MeguaHmii yHisepcuteT imeni O. O.

boromoubiis

Kopg, 3a €IPIIOY: 02010787

Micuesnaxo,rperHﬂ: oysbBap Tapaca llleBuyeHka, 6yz. 13, Kuis, 01601, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHiCTEPCTBO OXOPOHY 3140POB's YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Yemyk Banepiii €BreHoBUY
rOJIOBH pajgu

BnacHe IlpizBuie Im's [10-6aTbKOBI Yemyxk Banepiit €BreHoBuy
rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBigasbHUH 32 MiATOTOBKY [TanuBopma Poman

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKOBOi IOpuenko TeTsHa AHaToiiBHA

OisSIIBHOCTI




