AHOTALIA
Kocmiwouenko €.B. Xipypriuhe JIKyBaHHS XBOpUX Ha CHAJKOBUU pak
rpyaHoi 3an03u. — KBamidikariiina HaykoBa mpalis Ha IpaBax pPyKOIHUCY.

Jlucepraliiss Ha 3100yTTS HAYKOBOTO CTyIeHs AokTopa (imocodii 3 ramysi
3HaHb 22 — OXxopoHa 370pOB’s, 3a crHemianbHicTIO 222 — MeaunuHa, —
Harmionansuuit Meguunamii yaiepcuret iMmeHi O.0. boromonbirs, Kuis, 2023.

Pak rpymnoi 3amosm (PI'3) € HalWOLIBII MOMUPEHUM  3JIOSIKICHUM
HOBOYTBOPEHHSIM cepeJl KiH OK B YKpaiHi Ta cBiTi. bim3bko 2,2 MiIbHOHW HOBHX
BUMAJKIB JIaHOTO 3aXBOPIOBAHHS AIarHOCTYIOTH IOPOKY, 3aXBOPIOBAHICTH JeAali
3pocTae. 3BHYAWHO, METa HAyKOBIIB Ta KIIHIIUCTIB € TIOMYK MOXJIUBOCTEH
3HM)KEHHSI 3aXBOPIOBAHOCTI, IMOKPAIEHHS NOKAa3HHWKIB PaHHbOI J1arHOCTUKUA Ta
pe3ynbTaTiB JiKyBaHHsS. ['eHeTWyHUN (akTop Mae BKpall BaXKJIMBE 3HAYCHHS,
OCKUIbKM BIH He mijisirae Moaudikaiii (3a BUHITKOM CyYaCHUX MOXKJIMBOCTEU
MpeIMIUIaHTALIHHOT T€HETHUYHOI J1arHOCTUKU TpHU IJIaHYBaHHI BariTHOCTI) Ta Ja€
HAWBHUIIl PU3UKU BUHUKHEHHS PaKy. AKTYaJbHICTb POOOTH OOYMOBJIEHA 3HAYHUM
BKJIaJJOM naToreHHux BapianTiB (PVs) reniB cnagkoBoro PI'3 y 3pocTanHi pu3uky
BuHUKHEeHHs PI'3, wacrime Oinpll arpeCMBHUX THIIB Ta y OUIbII paHHBOMY BIIIl.
I'eHeTnuHe TecTyBaHHS Ta BUOIp MPAaBUIILHOT TAKTUKY JJIS TIALIIEHTIB 13 BUSBICHUMU
PVS € BaxiauBUM SIK ISl 3HMDKCHHS 3aXBOPIOBAHOCTI, TaK 1 JJIA TMOKpPAIEHHS
MOKA3HHUKIB PAaHHBOI JIarHOCTUKHU Ta PE3yJbTaTiB JIKYyBaHHS ISl 3HAYHOI YACTKH
narieHTis 3 PI'3.

OCHOBHOIO METOI JUCEPTAIIMHOI pOOOTH € TOKpAIUTH Oe3mocepe/iHi Ta
BIJIJTaJICH] pe3yJIbTaTH XipypriyHOro JIIKyBaHHS XBOPUX Ha crajnkosuii PI'3.
3agayi JOCHIIKEeHHA:
1. BuUBUMTH MOMIMPEHICTh Ta BapiaOeIbHICTh BapiaHTIB T'EHIB CIAJKOBOTO
PI'3 B Vkpaini meronom JIHK-cekBeHyBaHHS HACTYMHOTO MOKOJIHHS
(NGS) cepen xBopux Ha PI'3 3 dakropamu pH3HKY CHAJIKOBOCTI
3axBoproBaHHs 32 NCCN.
2. JlochiauTy pojb pe3yibTaTy TEHETUYHOTO TECTYBaHHS CEpes 1HIIHNX

(dakTopiB y BUOOP1 00CATY XIpypriuHOro JiKyBaHHA XBOpuMH Ha PI°3.
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3. TlopiBHsATH pe3yabTaTH XIipypriyHOTO JIIKyBaHHS XBopux Ha PI3,
3okpeMa O30 Ta BIIM (uepe3 wnasBHicTh PVS cnagkoBoro PI'3), 3a
MOKa3HUKAMU SIKOCT1 JKUTTS, KUIBKOCTI YCKJIaJAHEHb Ta MOBTOPHUX
omeparliif, piBHEM 3aJ0BOJICHOCTI IaIieHTaMd BHOpaHHM OO0CATOM
orepariii, piBHEM PELIUINBIB.

4. B sSKOCTI allbTepHATUBU XIPYPridHIN TaKTHUIl TOCHIIUTH €PEKTUBHICTD
enpokpunonpodinaktukun  PI'3  TamokcudeHoMm 13  BpaxyBaHHSIM
dbenotuny rena CYP2D6 nns 3mopoBux HociiB PVS.

5. Po3pobutu Ta onTuUMI3yBaTH peKOMEHAAlii IoA0 BUOOPY o00csry
XipypriyuHoro JiKyBaHHS XBopux Ha cmagkoBuii PI'3  Ta
npo(1TaKTUIHOI TAKTUKH ISl 3I0POBUX HOCIiB PVS.

PesyabTaTin gocaigskeHHss Ta ix 00ropopeHHsi. Brepmie noka3aHo
NOIIMPEHICTh Ta BaplaldeNbHICTh BapiaHTIB reHiB cnajgkoBoro PI'3 B VYkpaiwi,
BU3HAYCHUX NaHEIhbHUM TecTyBaHHSAM MeTomoM NGS cepen xBopux Ha PI3 3
dakTopamu pusuky crnaakoBocTi 32 NCCN. Cepen 160 mociigkeHUX MaIli€HTIB
Oyno BusiBineHo 90 BapianTiB y 72 mauieHtiB (45%). Cepen Hux y 59 xBopux
(81,9%) BusBIEHO OJWH BapiaHT, y 13 marieHTiB (18,1%) OyJio BUsBIEHO OlbIie
OJIHOTO BaplaHTy.

3arainiom PVs Oyno Busisneno 51 y 46 xsopux. VUS Oyno Bussieno 39 y 30
namieHTiB. Ockinbku VUS Ha chOrojiH1 TPaKTYIOThCS SK HEMATOTeHHI, JIUIIE IS
46 mamienTiB, mo ckiagae 28,8%, HagBHICTH CHAIKOBOI MyTallii MOXE MaTH
KJIIHIYHE 3Ha4YeHHs. Y OJIHiI€l XBOpoi, mo Mana mytaiito ¢.2992 2993del rena
BRIP1, He BCTaHOBIEHO B3a€EMO3B’S30K 3 IIJABHINCHHSAM pu3uky PI'3 3a
pe3yibTaTaMu OCTaHHIX JIOCHI/PKEHb, JaHa MyTallis TOB’si3aHa TEPEBAXKHO 3
MBUIIEHHSM PU3UKY PAKy SE€YHUKIB, OTKE Cepel JOCIIKEHUX maiieHTiB 28,1%
Manu aiarHo3 cmaakooro PI'3. HaitGinemm gacToro MyTalli€ro cepen ycix 1HINX
oyna mytaris 5382ins C rena BRCAI, sika ckimana 50% cepen PVs rena BRCAL1
ta 23,5% cepen ycix BusBneHux PVS manem reniB. Ha mgpyromy wmicmi 3a
yactoToto Oyna myraiisa [157T rena CHEK?2, saxa 3ycTpiyanacst 6 pa3iB Ta ckijajia

66,6% PVs uporo rena. Ha tperromy mici Oyna mytaiis 886delGT rena BRCAZ2,
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ska Oyra BHUsBJIEHA JBiYl, o ckianae 22,2% cepen PVs nanoro rena. Pemra PVs
cepell yCixX OCTIKEHUX TeHIB 3ycTpivanucs 1o 1 pasy.

Sxmo BpaxoByBatu yci BusiBiieHi Bapiantu (PVs ta VUS), cepen HaitOubIn
JacTUX BapiaHTiB B YKpaiHi 3ycrpivatorbes MyTamii rema BRCAL, mo €
ouiKyBaHUM (26 BapiaHTiB, 10 ckiangae 28,9%). A oT Ha Apyromy MicIll 3rigHO
orpuManux pesyibrariB € Bapiantu rena CHEK2, a ne BRCA2. 1 xoua PVs B
000X reHax BHUSBICHO oaHakoBO mo 9, skmo BpaxoByBatu VUS, to CHEK2
matuMe Oubie BumaakiB (12 mpotu 10 martienTiB, mo ckiaangae Biamosiguo 13,3%
ta 11,1%). Ha werBepTomy mictii € BapianTtu rena ATM (8,9%), Ha i’ siToMy — TeHa
PALB2 (4,4%). Slkmo BpaxoByBatm Jjuiie PVS (0e3 Bpaxymanas VUS), to
MOCIAOBHICTh OyJie Taka K, OJHAK 3 1HIIUMU BIJCOTKAMH YaCTOTH BUHUKHECHHSI:
BRCA1 (47,1%), CHEK2 (17,6%), BRCA2 (17,6%), ATM (5,9%), PALB2
(3,9%). Orxe, mytauii rena BRCA1 cknanatots Maiixe nosnoBuny PVs B Ykpaini.
Cepen reHiB rpynu Bucokoro pusuky PI'3 mamu Oyno BusBieHo PVs nuiie tppox
rediB (BRCA1, BRCA2, PALB2) y 35 xBopux, 1o ckiano 68,6%. Cepen iHIIUX
TeHIB IPYNH BUCOKOTO pU3MKYy Oyno BusiBieHo juine VUS (1o oaHiil B reHax
TP53, STK11, CDHI1, PTEN). Cepen reniB rpynu nomipHoro puszuky PI'3 PVs
Oyno BusBIeHO Takox y Tpbox renax: CHEK2, ATM, RADS51C, mo ckiano
25,5%. Ille mo onnomy PVs Oyno BusiBneno B renax MUTYH ta APC, mo He
acoriiioBani 3 PI'3 (3,9%). Binomo, mo B YkpaiHi reHeTU4YHE TECTYBaHHS 4acTo
TakoX mpoBoautbes [IJIP meTomoMm, mo He Tak JaBHO OyB HaBITh €IWHUM 3
nocrynaux wmetoaiB. [lanens IIJIP TtectyBanHs y OuibinocTi Jaboparopiit
ckiaamaeteess 3 7 wmytamii rema BRCAL (5382insC, 300T<G, 185delAG,
4153delA,2080delA, 3819delGTAAA, 3875delGTCT) ta 1 myramii rena BRCA2
(6174delT). IlokazaHo, 1m0 Taka MaHeNIb 3MOXKE BUSBUTH MyTauii jume y 14 3
JOCTPKEHUX TAaIi€eHTiB, a came y 12 mamientiB mytauio 5382insC, y ogHoro —
300T>G ta y oguoro — 185delAG, mo cknagae 31,1% (skmo BpaxoByBaTH JIAIIE
PVs), a6o 19,4% (sixmmo O6patu o yBaru i VUS).

[loka3aHO POJb N€HETUYHOTO TECTYBAaHHS y BHUOOpPI 00CATY XIpypridHOTO

JikyBaHHs XBopuMH Ha PI'3. SIk HasiBHICTb, TaK 1 BIACYTHICTh MyTalli € BaKJIMBOIO
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iHpopMarriero i1 TamieHTa.  BcTaHOBIIEHO, 10  pe3ysibTaT TEHETUYHOTO
TECTYBaHHS JOCTOBIPHO BIIMBAa€ Ha BHUOIp TMAIIEHTOM OOCITY XipypriyHOTO
JIKyBaHHSA: TpW HasBHOCTI PVS mamieHTH dacTinie oOuparoTh OllarepajibHy
nigmkipay mactekroMmito (BIIM) - 56,82%, 3a BiacyTHOCTI MyTamiii abo 3a
HasiBHOCTI VUS wacTime obuparoth opranozoepiransi onepaiii (030) — 45,88%
ta 46,15% BianoeigHo, p=0.00002. BcraHoBieHO, IO BHUABICHHS OYIb-IKOT
mytarii (PVs abo VUS) migsumrye iMoBipHICTh BUOOpPY MacTekToMmii y 2,1 pasu, a
BusiBiieHHs PVS minBuimye iMOBipHICT, BHOOpY MactekTomii B 3,8 paziB. 3a
pe3yibpTaTaMu ONMWUTYBaHHs, NMpU OMmiHII 3a 10-0aibHOIO MIKATO BaXKIUBOCTI
pe3ynbTaTy T€HeTUIHOTO TECTYBaHHS Ha BUOIp 00csaTy omepailii HalOUIbIT YacTOr0
BiAMOBIAA0 (Moaa) OyB HaBumumii 6an 10 — y 64,3% Bunankis. | nume y 5,1%
BUIIAJKIB 1€l pe3yJbTaT HE MaB JJIA Mall€HTa OJHOIO 3HA4Y€HHs (OTpHUMaHa
BianoBiAb 0 6amiB). Cepeaniit 0an 3 ycix OTpUMaHMX BIAMOBIAEH ckiaB 8,6142,62
O6anu. TakuM YMHOM, Cepej TMAalll€HTIB, SIKI Majd TEHETHUYHE TECTyBaHHS, IS
NEePEBaXKHOI OUIBIIOCTI Pe3yJIbTaT MaB JIMCHO Ba)KJIMBE 3HAYEHHSI.

Cepen ¢axkrtopiB, 1m0 BIUIMBAIM Ha BHUOIp oOcAry ormepamii, Hali€HTH
HaWOUIbII YacTO Ha3WBAIM OakaHHS 3MEHIIUTH PU3UK PEIUIUBY, OakKaHHS
OTpUMATH HaWKpalIuil eCTeTUYHHI pe3ysNbTaT Ta HasBHICTb a00 BIACYTHICTb
criaikoBoi MyTarllii (0JM3bKO MOJIOBUHM TAaIll€HTiB). [Ipu 1IbOMY i MAIli€HTIB, Y
SAKUX MyTalis Oyna BusiBieHa, (pakTtop HasBHOCTI PVs maB 3HaueHHS y BHOOpI
onepaii aga 76% mnarienTiB y nopiBHsHHI 3 42% npu BussiaeHHi VUS a6o npu
BiJicyTHOCTI MyTalii. Kpim Toro, crpax BUHUKHEHHS HOBOTO 3aXBOPIOBAHHS Ta
HEOOX1THOCTI TTOBTOPHOTO JiKYBaHHS 11 HOCIiB PVs Takok BigMidaBcs dacTiiie
(67%) nopiBusHo 3 Hocisimu VUS (34%) Ta mamienTamu 6e3 mytariit (27%). Iamn
daktopu, mo 3ycrpivanucs y nmoHaa 50% HociiB PVs, BKIIIO9ar0Th TaKOXK OakaHHS
3MEHIIIUTH PHU3UK PEIHINBY Ta OakKaHHS OTPUMATH HAWKpaIIil eCTeTHIHUI
pe3ynbTaTr, SK 1 A IHMHUX Tpymn. TakuM YWUHOM, Pe3yJbTaT TEHETHYHOTO
TECTYBaHHS € BKpaill BaXJIMBUM JIsi OUTBIIOCTI TAIEHTIB 3 (aKTOpamMu PHU3UKY
cnagkoBocTi PI'3 mpu BUOOp1 00OcAry XipypriuHoro JiKyBaHHS, & OCOOJIMBO — IS

NALI€EHTIB, y SIKUX BUsABIEHO PVS.



bynu yTouHeHi Ta JIONMOBHEHI JaHl IIOJA0 Pe3yJbTaTiB XipypridyHOro
JikyBaHHsS XBopux Ha PI'3 pizHMMM BapiaHTamu omeparliil 3a psijioM MOKa3HUKIB
(KITBKICTIO YCKJIQJIHEHb, TOBTOPHHMX OTEparliid, TMOKa3HUKIB SKOCT1 JKUTTS Ta
32/I0BOJICHOCT1 pe3yJbTaToM). YCKIamHeHHS BimMmiuanucs y 14,84% Bunankis.
Bcranosneno, mo opranozoepiranpHi onepariiii (O30) 3a6e3nedyroTh HAaHWKUNN
piBeHb yckiagHeHb (3,4%) Ha BiaMiHy Bin iHmMX onepaiii (p=0,00158). Pusuk
BUHUKHEHHS yckiagHeHb npu BIIM y 8,7 pasiB Buie, nopiBasaHo 3 O30, a pusmuk
notpedn TOBTOpHUX (momaTtkoBux omepami) — y 4,9 pasu (p=0,00144). B
CTPYKTYpl YCKJIQJHEHb HAWOLIbITy 4YacTKy (moHayn 2/3) 3aiiMaroTh yCKJIaTHECHHS,
NOB’A3aHI 3 eTanoM peKOHCTPYyKIii: 42% - imemis, HEKpO3, BIATOPTHEHHS
IMILIaHTY, 27% — KancyJibHa KOHTPAaKTypa. BcTaHOBIEHO, 1110 32 YMOBH HasiBHOCTI
YCKJIaAHEHb HE3a/I0BOJIEHICTh BUOpAaHUM BaplaHTOM oOlepauli 3poctae B 2,9 pasu
(p=0,03486).

Bceranosneno, mo miamkipHi mactektomii (IIM) 3a0e3neuyroTh HAHUKYHI
pusuk peuuauBy. IIpu nopiBasHHI [IM Ta O30 pu3uK peuuauBy micis mepuioi
noctoBipHo Hkuui (p=0,04696). HaBiTh 32 yMOBH, 110 MEpEeBaKHA YacTKa MpHU
030 mnpunanae Ha nepiry craiaito (40,68%), a npu [IM — Ha npyry (39,39% I1A ta
36,36% IIB). Ilpu npomy, sKIIO BKIOUYWTH 1ie MM, To pi3HuUls Oyje 1me OuIbIl
3Hauyma (p=,01831). Ile moxxe Oyt oOymoBIIeHO TuM, 1m0 Ha MM npunanae
HaioO11b1a yactka [ITA-C craniit (20%), 1110 Moke OyTH MPUYUHOIO BUIIOTO PiBHS
peuuausiB y ui rpymi (13,33%). Ilpu nepioai cnocrepexkeHHs 1o 60 wmicsiiB
MOKa3HUK Oe3perieIMBHOI BIDKMBAHOCTI cepell MAIli€HTIB, SIKUM Oyjla BUKOHAHA
030, cknaB 21 wmicsup, T00T0 97 %, HE Manu penuaUBIB BIPOAOBK 21 Mmicsis,
npore y mnarieHtiB 3 [IM penunuBiB He OyJi0 BIPOJIOBXK BCHOTO MEPIOIY
crioctepekeHHs. JIoCTOBIpHOI pi3HUIN y Oe3peluanBHINA BIKMBAHOCTI 32 THUIIAMHU
omepariii He Oyno BusBieHo, p = 0,25206. BcranosneHno, mo Buj omepairii He
BIUTMBA€ HA PHU3WK BIIJIAJIEHUX METACTa3iB, PO301KHOCTI y Tpymax BHUITAIKOBI
(p=0,81731).

3a pesynbTaTaMy TPOBEICHOTO AHKETYBaHHS OMHUTYyBaJbHUKOM BreastQ
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b13ugHOTO  OIArOIOIy4us, IICHXOJOTIYHOTO Ta COLIAJIBHOTO OJIaromoyyys,
CEeKCyaJbHOTO ONaromnonyyus, TPUBOTU (HECHOKOIO) IOAO paKy, BTOMH,
npare3aaTHOCTI, 3aJJ0BOJICHOCTI TPYAbMHU JIOCTOBIPHOI PI3HUIII MIXK yCiMa TpynaMu
He BusBiaeHo (p>0,05). 3okpema, BaJIMBUM 3aBAaHHSAM JIOCIIKCHHS OYII0
NMOPIBHATH 111 ToKa3HKUKHU y marieHTiB micisg O30 Tta BIIM (uepe3 HasBHICTH PVs),
OJIHaK BIIMIHHOCTEW BusiBiIeHO He Oyno (p>0,05) 3a Oyap-SKOrO0 T€HETUYHOTO
CTaTycy.

Hocaimxeno pons rena CYP2D6 y mnpornosysanni edextuBHocTi EII
taMokcueHom — eauauM BapiantoM EIl y mpemeHomay3aipbHOMY BiIll, IO €
aKTyaJIbHUM 3a HEBUIIpaBAaHOCTI abo HeoOxigHocTi BiaTepMminyBaHHs P30.
BuBueno nommupeHicTe Ta BapiaOenbHICTh BapiaHTiB reHy CYP2D6 B VYkpaini,
BCTAaHOBJIEHO, 10 y 48,82% BusBieHO HOpManbHy (yHKUito reHy CYP2D6, y
41,73% ¢yHKLis TeHY TOMIPHO 3HUXEHA, Y 6,3% CyTT€BO 3HM)KEHA (PYHKIIS TeHY,
1y 3,15% ¢yHkiis reny npuckopeHa. BeraHoBieHo, 1m0 Jj1si 0JU3bKO MOJOBUHU
nanieHTiB (48,03%) Teparist TaMOKCU(pEHOM MOXKe OyTH HEE(PEKTUBHOIO Y HALLIOMY
perioHi. /IaH1 BUCHOBKM CIIUPAIOTHCA JIUIIE HA pe3ybTaTaX BU3HAYEHHS (DEHOTHUITY
reHa CYP2D6 Ta pekomennauisix CPIC (Koncopiiym 3 BOpoBaJ>KEHHS KIIHIYHOI
dapmakorenetuku, Clinical Pharmacogenetics Implementation Consortium), Ta He
BpPaxoBYIOTh 1HIII (haKTOpH, TakKi K KOHIICHTpaIlisd eHAOKCU(]EHY B Tu1a3Mi KpOBi
a06o0 1ium HereHernuHi ¢akTopu. OnHAK, BHOEpIIE IMOKa3aHO, IO BHU3HAYEHHS
denotuny reHa CYP2D6 wmoxe Matu J0JaTKOBY pOJIb TNPU BUOOPI pPHU3HK-
3HIDKYIOUOT TAaKTUKM M) KOHCEPBATMBHOIO Ta XIpypriyHow Yy HocliB PVS
cnagkoBoro PI'3. Po3poOneni pexkomenpgariii 1momo BUOOPY TAaKTHKW 3HIKCHHS
PU3HMKIB JJIi HOCIiB BapiaHTIB TeHIB cmaakoBoro PI'3, mio € J0MOBHEHHSM Ta
onrumizaiiero kepiBaunrea ESMO.

BucHoBKkM:

1. Cepen xBopux Ha PI'3 3 dakropamu pusuky cnagkoBocTi 32 NCCN y 45%

Oynu BUSBIICHI MyTarii TE€HIB CHaAKOBOTO paky, 3 Hux 28,75% PVS ta

18,75% VUS. V 28,1% sBcranosiieHo miarHo3 cragxkosoro PI'3. HaitOinem



yacTUMK BapianTamu Oynu Bapiantu reniB BRCAL (28,9%), CHEK?2
(13,3%), BRCAZ2 (11,1%), ATM (8,9%).

IMpu HasBHOCTI PVS mamientn yactime obupatote BIIM (56,82%), 3a
BIJICYTHOCTI MyTamii abo 3a HagBHocTi VUS wactime obuparots O30
(45,88% Ta 46,15% BinnoigHo), p=0.00002. BcTanoBiaeHO, 0 BUSABICHHS
PVs nigBuiye iMoBipHiICTh BUOOpY MactekToMmii B 3,8 pasiB. OnuryBaHHS
nokaszaio, o s 64% mNaii€eHTiB pe3yabTaT T€HeTUYHOTO TECTYBaHHS € y
HAWBUIIIA Mipl BaXJIMBUM Tpu BUOOpi oOcsary omepartii, 1 gume y 5,1%
BUMAJKIB I pe3yJbTaT HE MaB JAJIs Malli€eHTa >XOAHOTo 3HaueHHs. Cepen
HaWBaXTUBIMUX (HaKTOPIB, IO BIUIMBAIMA Ha BHOip oOcsary onepairii, 51,5%
NAll€HTIB BKa3yBajlu HASBHICTH/BIACYTHICTh CIAJIKOBUX MYyTallid, a IpH
BusBiieHHi PVS — 76,09%. Takum umHOM, TOKa3aHa BaXJIMBAa pPOJIb
T€HETUYHOrO0 TECTyBaHHSA cepel IHIIMX (akTopiB y BHOOp1 o0cAry
X1pypri4HOro JiKyBaHHs XBopumH Ha PI'3.

[Tpy mopiBHSAHHI pe3yJbTaTiB XIpypridyHOro JIiKyBaHHS XBopux Ha PI'3, a
came O30 Ta BIIM (uepe3 HasiBHICTh PVs), BcTaHOBJIEHO, IO TIEpeBaraMu
NepIioi € HalHWKYIUHN piBeHb YCKIaaHeHb (3,4%), mo y 8,7 pasiB MeHIIe 3a
BIIM, Ta, BiANOBIAHO, pU3UKY TOBTOpHUX omepaiii (y 4,9 pasm),
nepeBaraMu  Jpyroi € HalOUIbIl  e()EeKTHUBHE 3HWKEHHS  PUBHKY
OPOJOBKEHHST XBOpoOM B MailOyTHhOMy (BcTaHoBiieHo, 1m0 [IM
3a0€3Meuyl0Th HAWHWKYUN PU3HMK peluaAnBy: npu nopiBHsHHI [IM ta O30
PHU3UK PEIUANBY Micas mepmioi gocToBipHO Hrokumid, P=0,04696). Ilpu
IbOMY 3a TOKAa3HUKAMH SKOCT1 JKUTTA Ta 3aJ0BOJICHOCTI, MOKa3HUKAMHU
BIIIAJICHMX  METacTa3iB Ta Oe3pelHMIMBHOI  BIDKMBAHOCTI  (Mepioj
crocTepekeHHs 10 60 MiCsIIiB) JOCTOBIPHOT PI3HHUINI MK TAIli€HTaMH HE
BusiBiieHO (p>0,05).

Bcranosneno, mo y 41,73% mnamientiB pynkmiss reny CYP2D6 momipHO
3HMKEHa Ta y 6,3% CyTT€BO 3HM)KEHA, TAKUM YMHOM OJIM3bKO MOJIOBUHU
nauieHTiB (48,03%) maroTe pusuk HeedekTuBHOCTI EIl Tamokcudenom y

HAIIOMY PET10HI, 110 MOK€ MaTH JOJATKOBY pOJIb IPU BUOOPI pU3UK-
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3HIKYBJIbHOT TAKTHUKU MK KOHCEPBATUBHOIO Ta XIPYPridHOIO y 30POBUX

HocliB PVs cnagkoBoro PI'3. BaxnuBum € TtecryBanus Ha CYP2D6 1 mus

XBOpUX Ha JtoMiHaNbHI THIU PI'3 nepen npuzHayeHHsIM TaMOKCU(EHY.

5. [TanenpHe reHeTnuyHe TecTyBaHHS MeTogoM NGS Ha wMyTamii reHiB
cnagkoBoro PI'3 ta ma CYP2D6 mae BaxauBe 3HAUYCHHS y TPHUUHSATTI
pilmeHs Ak Ha etami npodinaktuku PI'3, Tak 1 Ha erami HOro JKyBaHHS.
Po3pob6nieni pexomenpaamnii moao BHOOPY PHU3UK-3HUKYBAJIBHUX TAKTHK €
e(EeKTUBHUM JOTIOBHEHHSIM JIO ICHYIOUMX PEKOMEHJAIN MJIs MOJICTIICHHS
BUOOpPY TEPCOHATI30BAHOI TAKTHKW XIPYpPridHOTO JIKyBaHHS XBOPHX Ha
cnaakoBuii PI'3 Ta BHOOpPY MiXK KOHCEPBATUBHOIO Ta XIPYpTidyHOIO
TaKTUKaMU JJIs1 3JI0POBUX HOCIiB BaplaHTIB reHiB crajakoBoro PI3.
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ABSTRACT

Yevhenii Kostyuchenko. Hereditary breast cancer surgical treatment. —
Qualification scientific work printed as manuscript.

Paper for the Doctor of Philosophy degree in field of knowledge 22 — Health
Care, in specialty 222 — Medicine. — Bogomolets National Medical University,
Kyiv, 2023.

Breast cancer (BC) is the most common malignant neoplasm among women
in Ukraine and the world. About 2.2 million new cases of this disease are
diagnosed every year, and the incidence is increasing. Of course, the goal of
scientists and clinicians is to find opportunities to reduce morbidity, improve early
diagnosis and treatment outcomes. The genetic factor is extremely important, as it
IS not subject to modification (with the exception of modern possibilities of
preimplantation genetic diagnostics during pregnancy planning) and gives the
highest risks of cancer. The relevance of the work is due to the significant
contribution of pathogenic variants (PVs) of genes of hereditary BC in increasing
the risk of occurrence of BC, often of more aggressive types and at an earlier age.
Genetic testing and choosing the right strategy for patients with detected PVs is
important both to reduce the incidence and to improve the rates of early diagnostics
and treatment outcomes for a significant proportion of BC patients.

The main goal of the PhD paper is to improve the immediate and long-term
results of surgical treatment of hereditary BC patients.

Research objectives:

1. To study the prevalence and variability of gene variants of hereditary BC in
Ukraine by the next generation DNA sequencing (NGS) method among BC
patients with risk factors for heredity of the disease according to the NCCN.

2. To investigate the role of the result of genetic testing among other factors in
choosing the scope of surgical treatment for BC patients.

3. To compare the results of surgical treatment of BC patients, in particular breast
conserving surgery (BCS) and bilateral subcutaneous mastectomy (BSM) (due to

the presence of PVs of hereditary BC), according to indicators of quality of life,
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the number of complications and repeated operations, the level of patient
satisfaction with the selected amount of surgery, and the level of relapses.

4. As an alternative to surgical tactics, to investigate the effectiveness of
endocrinological prophylaxis of BC with tamoxifen, taking into account the
phenotype of the CYP2D6 gene for healthy carriers of PVs.

5. Develop and optimize recommendations for the selection of the scope of
surgical treatment for hereditary BC patients and preventive tactics for healthy
carriers of PVs.

Results and discussion. Prevalence and variability of gene variants of
hereditary BC in Ukraine, determined by NGS panel testing among BC patients
with hereditary risk factors according to NCCN, are shown. Among 160 studied
patients, 90 variants were found in 72 patients (45%). Among them, 59 patients
(81.9%) had one variant, 13 patients (18.1%) had more than one variant.

In total, 51 PVs were detected in 46 patients. VUS was detected in 39 of 30
patients. Since VUS are currently treated as non-pathogenic, only 46 patients,
which is 28.8%, the presence of a hereditary mutation may have clinical
significance. In one patient who had a mutation ¢.2992 2993del of the BRIP1
gene, no relationship was established with an increase in the risk of BC according
to the results of recent studies, this mutation is mainly associated with an increase
in the risk of ovarian cancer, therefore, among the studied patients, 28.1% had a
diagnosis of hereditary BC. The most common mutation among all others was the
5382ins C mutation of the BRCA1 gene, which accounted for 50% of the BRCA1
gene PVs and 23.5% of all detected PVs of the gene panel. The second most
frequent mutation was 1157T of the CHEK2 gene, which occurred 6 times and
accounted for 66.6% of PVs of this gene. In third place was the 886delGT
mutation of the BRCAZ2 gene, which was detected twice, which is 22.2% among
the PVs of this gene. The remaining PVs among all studied genes were found 1
time each.

If we take into account all detected variants (PVs and VUS), BRCAL gene

mutations are among the most frequent variants in Ukraine, which is expected (26
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variants, which is 28.9%). According to the results, CHEK2 gene variants, not
BRCAZ2, are in second place. And although PVs in both genes were detected
equally in 9 cases, if VUS are taken into account, CHEK2 will have more cases (12
versus 10 patients, which is 13.3% and 11.1%, respectively). ATM gene variants
are in fourth place (8.9%), PALB2 gene variants are in fifth place (4.4%). If only
PVs are considered (excluding VUS), the sequence is the same, but with different
percentages of occurrence: BRCAL (47.1%), CHEK2 (17.6%), BRCA2 (17.6%),
ATM (5 .9%), PALB2 (3.9%). Therefore, BRCA1 gene mutations account for
almost half of PVs in Ukraine. Among the genes of the high-risk group of BC, we
found PVs of only three genes (BRCA1, BRCA2, PALB2) in 35 patients, which
was 68.6%. Among other high-risk genes, only VUS were detected (one each in
the TP53, STK11, CDH1, PTEN genes). Among genes of the moderate risk group,
PVs were also detected in three genes: CHEK2, ATM, RAD51C, which accounted
for 25.5%. Two more PVs were detected in MUTYH and APC genes, which are
not associated with BC (3.9%). It is known that genetic testing in Ukraine is often
also carried out with the PCR method, which was even the only available method
recently. The PCR testing panel in most laboratories consists of 7 BRCAL gene
mutations (5382insC, 300T<G, 185delAG, 4153delA,2080delA, 3819delGTAAA,
3875delGTCT) and 1 BRCAZ2 gene mutation (6174delT). It was shown that such a
panel could detect mutations in only 14 of the studied patients: 12 patients with
5382insC mutation, one 300T>G and one 185delAG, which is 31.1% (if only PVs
are considered), or 19.4% (if VUS were also taken into account).

The role of genetic testing in choosing the scope of surgical treatment for
BC patients is shown. Both the presence and absence of a mutation are important
information for the patient. It was established that the result of genetic testing
reliably affects the patient's choice of surgical treatment: in the presence of PVs,
patients more often choose BSM — 56.82%, in the absence of mutations or in the
presence of VUS, more often they choose BCS — 45.88% and 46.15%,
respectively, p=0.00002. The detection of any mutation (PVs or VUS) was found

to increase the probability of choosing mastectomy by 2.1 times, and the detection
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of PVs increased the probability of choosing mastectomy by 3.8 times. According
to the results of the survey, when assessing on a 10-point scale the importance of
the result of genetic testing for choosing the scope of the operation, the most
frequent answer (mode) was the highest score of 10 — in 64.3% of cases. And in
only 5.1% of cases, this result had no meaning for the patient (the answer was 0
points). The average score of all received answers was 8.61+2.62 points. Thus,
among patients who had genetic testing, for the vast majority the result was really
important.

Among the factors that influenced the choice of the scope of surgery,
patients most often mentioned the desire to reduce the risk of recurrence, the desire
to obtain the best aesthetic result, and the presence or absence of a hereditary
mutation (about half of the patients). At the same time, for patients in whom the
mutation was detected, the factor of the presence of PVs was important in the
choice of surgery for 76% of patients compared to 42% when VUS was detected or
when there was no mutation. In addition, the fear of developing a new disease and
needing retreatment was also reported more frequently for PVs carriers (67%)
compared to VUS carriers (34%) and patients without mutations (27%). Other
factors found in more than 50% of wearers of PVs include also the desire to reduce
the risk of recurrence and the desire to obtain the best aesthetic result, as for the
other groups. Thus, the result of genetic testing is extremely important for most
patients with risk factors for heredity of BC when choosing the scope of surgical
treatment, and especially for patients in whom PVs are detected.

The data on the results of surgical treatment of BC patients with various
options of surgery were clarified and supplemented according to a number of
indicators (the number of complications, repeated operations, indicators of quality
of life and satisfaction with the result, risk of reccurence). Complications were
noted in 14.84% of cases. It was established that BCS provide the lowest level of
complications (3.4%) in contrast to other operations (p=0.00158). The risk of
complications with BSM is 8.7 times higher than with BCS, anf thr risk of repeated

(additional) operations was 4.9 times higher (p=0.00144). In the structure of
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complications, the largest share (more than 2/3) of complications were related to
the reconstruction stage: 42% — ischemia, necrosis, implant rejection, 27% —
capsular contracture. It was established that in the presence of complications
dissatisfaction with the selected surgery option increases in 2.9 times (p=0.03486).

Subcutaneous mastectomies (SM) have been found to have the lowest risk of
recurrence. When comparing SM and BCS, the risk of relapse after SM is
significantly lower (p=0.04696). Even under the condition that the predominant
share in BCS falls on the first stage (40.68%), and in SM — on the second (39.39%
1A and 36.36% IIB). At the same time, if MM is also included, the difference will
be even more significant (p=0.01831). This may be due to the fact that MM
accounts for the largest share of 111A-C stages (20%), which may be the reason for
the higher rate of recurrence in this group (13.33%). With a follow-up period of up
to 60 months, the rate of relapse-free survival among patients who underwent BCS
was 21 months, that is, 97% did not have relapses during 21 months, and patients
with SM did not relapse at all during the observation period. No significant
difference in recurrence-free survival by types of surgery was found, p = 0.25206.
It was established that the type of surgery does not affect the risk of distant
metastases, the differences between the groups are random (p=0.81731).

According to the results of the BreastQ Score questionnaire vers.2.0,
Copyright © 2017, Memorial Sloan Kettering Cancer Center regarding physical
well-being, psychological and social well-being, sexual well-being, anxiety
(anxiety) about cancer, fatigue, work capacity, breast satisfaction, there were no
significant differences between all groups (p>0.05). In particular, an important task
of the study was to compare these indicators in patients after BCS and BSM (due
to the presence of PVs), but no differences were found (p>0.05) for any genetic
status.

The role of the CYP2D6 gene in predicting the effectiveness of EP with
tamoxifen (the only option of EP in the premenopausal age) was investigated,
which is relevant if there is no justification for surgery or there is a need to

postpone risk-reducing sugery. The prevalence and variability of CYP2D6 gene
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variants in Ukraine were studied, it was found that 48.82% had normal CYP2D6
gene function, 41.73% had intermediate gene function, 6.3% had poor gene
function, and 3.15% had ultrarapid gene function. It was established that for about
a half of patients (48.03%), tamoxifen therapy may be ineffective in our region.
These conclusions are based only on the results of CYP2D6 gene phenotyping and
CPIC (Clinical Pharmacogenetics Implementation Consortium) recommendations,
and do not take into account other factors, such as endoxifen plasma concentration
or other non-genetic factors. However, it is shown for the first time that the
determination of the CYP2D6 gene phenotype may have an additional role in the
choice of risk-reducing tactics between conservative and surgical in PVs carriers of
hereditary BC. Recommendations on the choice of risk reduction tactics for
carriers of hereditary BC gene variants have been developed.

Conclusions:

1. Mutations in hereditary cancer genes were detected in 45% of BC patients
with hereditary risk factors according to the NCCN, of which 28.75% were PVs
and 18.75% were VUS. In 28.1%, the diagnosis of hereditary BC was established.
The most frequent variants were gene variants BRCAL (28.9%), CHEK2 (13.3%),
BRCA2 (11.1%), ATM (8.9%).

2. In the presence of PVs, patients more often choose BSM (56.82%), in the
absence of mutations or in the presence of VUS they more often choose BCS
(45.88% and 46.15%, respectively), p=0.00002. It was established that the
detection of PVs increases the probability of choosing mastectomy in 3.8 times.
The survey showed that for 64% of patients the result of genetic testing is the most
important when choosing the scope of surgery, and in only 5.1% of cases this
result was of no importance to the patient. Among the most important factors
influencing the choice of the scope of surgery, 51.5% of patients indicated the
presence/absence of hereditary mutations, and when PVs were detected — 76.09%.
Thus, the important role of genetic testing among other factors in choosing the

scope of surgical treatment for BC patients is shown.
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3. When comparing the results of surgical treatment of BC patients,
particularly BCS and BSM (due to the presence of PVs), it was established that the
advantages of BCS are the lowest complication rate (3.4%), which is 8.7 times less
than after BPM, and the lowest risk of repeated surgeries (is 4.9 times less); the
advantages of BSM are the most effective reduction of the risk of continuation of
the disease in the future (it was established that PM provide the lowest risk of
relapse: when comparing PM and BCS, the risk of relapse after the first is
significantly lower, p=0.04696). At the same time, no significant difference
between patients was found in terms of quality of life and satisfaction, indicators of
distant metastases and recurrence-free survival (p>0.05).

4. It was established that in 41.73% of patients the function of the CYP2D6
gene is moderately reduced and in 6.3% it is significantly reduced, thus about half
of the patients (48.03%) are at risk of tamoxifen ineffectiveness for EP in our
region, which may have an additional role when choosing risk-reducing tactics
between conservative and surgical in healthy PVs carriers. Testing for CYP2D6 is
also important for patients with luminal types of BC before prescribing tamoxifen.

5. NGS panel genetic testing for gene mutations of hereditary BC and
CYP2D6 is important in decision-making both at the stage of prevention of BC
and at the stage of its treatment. The developed recommendations on the choice of
risk-reducing tactics are an effective addition to the existing recommendations to
facilitate the choice of personalized tactics of surgical treatment for patients with
hereditary BC and the choice between conservative and surgical tactics for healthy
carriers of hereditary BC gene variants.

Key words: breast cancer, breast tumor, hereditary breast cancer, hereditary
cancer gene mutations, genetic testing, surgical treatment, prophylactic
mastectomy, subcutaneous mastectomy, breast-conserving surgery, breast
reconstruction, BRCAL/2, CYP2D6, tamoxifen, endocrine prophylaxis, quality of
life.
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