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OmHocHO OucepmayuoHen mpyo Ha mema:

,»MYCKYJIHO - ”HBa3UBEH KapLIMHOM Ha MUKOYHUS MeXYp - MOPPOIOrHYHH H
UMYHOXMCTOXHUMHYHHU XapaKTEPUCTUKU C (POKYC BbPXY IPOTHOCTUYHH U
MpeIUKTUBHU OHOMapKepu

3a npucwvcoane Ha OHC «dokmop» no nayuna cneyuanrnocm: ,,Ilamonozoanamomusi u
yumonamonoeus “ Ilpogecuonanno nanpasnenue 7.1. Meouyuna, Obnacm na sucuie
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U Hay4deH ppkoBoauTen npod. a-p Casenuna Ilonoscka, aMH

Kapuunomst Ha nukounus Mexyp (KIIM) 3aema neBeTo MsCTO 110 4€CTOTa B CBETOBEH
maiab 3a 2022 roauna. [Ipu Mbxe Toi ce cpema 4 IbTU M0-4€CTO B CPABHEHHE C KEHUTE,
KOETO MY OTPEeXa IECTO MICTO Cpe/l Hall-4eCTo CpellaHuTe PaKoBU 3a00JIsIBaHUS TIPU
cuiHEs oL TyMOpBT Mmoka3Ba 3HaYMTeNIHA reorpadcka BapuabuiIHOCT. B pa3BuTHTE CTpaHy,
B CAILl, B EBpomna, KapuHHOMBT Ha MUKOYHUS MEXYP € CpeJl Hai-4eCTO CPELaHUTe
37I0Ka4eCTBEHU 3a00JIIBaHHUS.

CornpanHara 3HaUMMOCT Ha KapuuHoMma Ha nukodHus mexyp (KIIM) ce uspassisa He camo
ype3 BUCOKaTa 3a00JIeBaEMOCT U CMBPTHOCT, HO U 4Ype3 3arydara Ha Ka4eCTBO Ha )KHMBOT.
3a00s1sIBaHETO 3aeMa MIETHAZIECETO MSCTO BOCILIO A0 MHBaIUIu3anus. Te3u qaHHU
noJyepTaBaT HeOOXOAUMOCTTA OT pa3paboTBaHE HA HOBU JIMarHOCTUYHH U TEPANEBTUYHH
MIOJIXO/IH, KaKTO U cTpareruu 3a npeseHuus Ha KIIM.

ToBa maBa ocHOBaHHE Jia Ka>X€M, Y€ TEMara Ha Ha HacTosdlIaTra pa60Ta € UBBBHPEIHO
aKTyaJlHa.

JlucepTannOHHUAT Tpy/ BKIrouBa 202 CTaHIapTHU CTPAHHULHM, OT KOUTO 158 ocHOBEH
tekcT (BbBenenue- 2 crp., Jluteparypen o63op — 39 crp., Llen u 3agaum — 1 ctp., Marepuaiu
u Metoau — 10 ctp., Pesynraru u o6cwxaane - 89 crp., M3Boau, NpuHOCH, HOBH
XHIIOTE3H/TIPEIUIONKEHHS U 3aKroueHue — 8 crp.) JluteparypHara cnpaBka odxaima 221
U3TOYHHUIM OT KouTo 1 Ha kupmiuua u 200 Ha naruHULA, Kato 178 OT TAX 3a OT IOC/IEAHUTE



10 roguuu. Jlucepranusra chaspxa 14 ¢purypu, 14 tabnuuu, 17 muxpodortorpapuu u 1
IPUIIOKCHHUE).

B nuTeparypHHs 0630p U3UEPHATETHO Ca ONUCAHH €THOJIOTHYHUTE aKTOpu —
BIMSIHMETO Ha KaHIIEPOT€HHH BEIEeCTBA KaTO apCEeH U UHAYCTPUAIHH XUMHKA/IH, HATHYUETO
WJIH OTCHCTBHETO Ha OMPEJEIEHU MUKPOEIEMEHTH B MMUTEHHATa BOJA, TIOTIOHOIYIIEHETO -
€IMH OT OCHOBHHTE PUCKOBH (haKTOPH 3a KapLHHOM Ha IIMKOYHHUS MEXYDP M HEroBara 4ecToTa.
[Tonueprana e ponsiTa Ha FTeHETUYHUTE IPOMEHHU, KOUTO UIPasT KIIKOUOBA POJIs B
naTtoreHesara.

[To-HaraThk B paboTara € MOCOYEHO €, Y€ OCHOBHHM 3a YCTAHOBSBAHETO HA AMAarHo3ara
NPOLELYPH Ca HCTOCKONUATA U OUOTICHSATA, a TepaNleBTHYHUTE MeToau — TYP u, npu
MYCKYJIHO-MHBa3MBHHUTE GOopMH, panukaiHa nuctekromus. Ilocnennara e xupypruysa
npoIelypa, CBbP3aHa ChC 3HAYUTEIHHU XUPYPru4e€CKH Pa3XoaH, MOHIKOra CbC
ciieonepariBHa 3a00JI1eMOCT U CMBPTHOCT. MeIMKaMeHTO3HaTa Teparus ChIo Hrpae
KJIFOYOBA pOJIsd B JICUECHUETO. I/IHXH6HTOpHTe Ha TUPO3HH KuHasara (KaTO TE€3HU, HACOUYCHHU KBM
FGFR) 1 iMyHOTEpaneBTUYHUTE areHTH ca o0elaBallly, HO TIXHaTa BUCOKa [ieHa
IPEJICTABIISABA CEPHO3HO MPEM3BUKATENICTBO 32 3{PaBHUTE OIOMKETH.

Haiara ce ¥ 3aK/IIOYEHHETO, IIOPaIi rOpernocoyeHara IpuYrHa, Y€ BaXKHO MICTO
3aeMa OIPE/IENIIHETO Ha IPOTHOCTHYHKTE U PEAUKTUBHH 6nomapkepu npu KIIM, koeto 6u
OUIIO OT CHIIECTBEHO 3HAYEHHUE 3a OlIEHKATa Ha KJIMHUYHHUS XOJ] Ha 3a00/I5BaHETO U
OTIpeIeIIHETO Ha MOAXO/SIIH TepaneBTHYHU cTpareruu. OT6ens3Ba ce, 4e Takusa ca PD-L1,
myrtanuu B JJHK-penapanmonnure reur, ERCC1 u ERCC2 (excision repair cross-
complementing protein 1 u 2), FGFR myrarus, EGFR excnpecus unu myranus, HER2
excripecus, PARP excnipecust u nupkynupaiia tymopsa JIHK (ctDNA). Hapen ¢ ToBa ce
CYMTa, Y€ 3HAUCHHWE UMa U OTIPEIENITHETO Ha BUOBETE CYOTUIIOBE HA YPOTEJICH KapLIUHOM,
KOMTO MIPasT KJIFOYOBA POJIsi KAKTO B JMarHOCTHKATa, Taka M B IPOrHOCTHYHATA OLICHKA 1
neuenueto. CyOoTun o3Hayasa ypoteieH npousxon (1 UXX-npodui), Ho pasinyna
MOp(OJIOrHs OT Ta3u Ha KOHBEHLIMOHAJIEH YPOTEJIEH KapLMHOM, HAallpUMep: MUKpOaujiapeH
YK, muxpokuctaaen YK, capkomaronser YK, miasmonuronnen YK, ceernoknersuen YK,
oboraren ¢ munuau YK, raesnen YK, numdoenurennoma-nogoden YK uinu
IMTaHTOKJIEThUYEH, KOUTO ce cpeuiar B okoso 20-30 %.

I[Toqueprasa ce, ue MOJIEKYJIIPHOTO THITU3HPAHE € JPYT HE3aBUCHM MPEAUKTOP MPH
KapLUHOMa Ha MMKOYHUS MeXyp. To e KIIFo40oBO 3a pa3dMpaHe Ha CIIOKHUTES TeHETUYHH
B3aUMOJICHCTBHUS, KOMTO BIMSAAT Ha OHOJIOTUATA U KIMHUYHOTO MOBEACHHE Ha 3a00JIIBAHETO.
CBBpEMEHHHUTE METO/IM 32 KJIacH(UKaLHs IT03BOJISIBAT Pa3/Ie/IsHE HA TYMOPHTE Ha pa3uyHU
MOJIEKYJISIPHU KaT€rOPHH, BKIIOYUTETHO JIyMUHAIHH U 6a3aIHU, KOUTO IEMOHCTpUpAT
crenu(pUIHE MOJIEKY/ISIPHH NPOGHIH, Pa3IuyKs B IPOTHOCTUYHHTE XapaKTEPUCTHKU U
TEpareBTUYHUS OTTOBOP.

M3TBHKHATO €, Y€ U3I0JI3BAaHETO HA UMYHOXHCTOXHMHUS KaTo Cyporar 3a OCHOBHHUTE
MOJIEKY/ISIPHM BapUaHTH (JIyMHHAJIEH 1 Oa3alieH), aHaJIOTHYHO Ha ynoTpebara i npu paka Ha
r'bp/aTa € peJieBaHTEH METO/ 3a OLIEHKa, IPHJIOKHUM BbB BCsKa JJaboparopust pasmnoarama ¢
OCHOBEH HabOp OT UMYHOXHUCTOXHMMUYHHU aHTHUTEA.

Pa3BuTHETO Ha MOJIEKYJIspHaTa Kilacu(UKallKsl Ha YPOTEIHHUS KapLHUHOM IPEIOCTaBs]
HOBH NIEPCIICKTHBY 3a pa30MpaHeTo Ha OHUOJIOrUsTa Ha TOBA 3a00JIsIBAaHE W HETOBOTO



KJIMHHYHO ynpapieHue. aeHTuguuupaseTo Ha pa3iuyHy MOJIEKYISIPHU BapUaHTH, KaTo
GazaJieH, JyMHHAJIEH U JIp., pa3KpuBa crieu(pHUYHN TeHETUYHU U IPOTEUHOBH ITPODHUIIH,
KOUTO KOPEJIHMpAT C KIMHUYHUTE XapaKTEPUCTUKU U TEPATIEBTUYHUS OTIOBOP.

Ha ¢unana Ha 0030pa ca HanmpaBeHH peulia U3BOAU, KOUTO MOXeE Jia Obar
pestomupanu taka : KIIM e corpanio 3aa4umMo 3a00JsiBaHe ¢ TEHACHIHS 3a Bce M0-0bp30
yBeJIMYaBaHe, CyOTHIIOBETE My TpsAOBa Jia ObJIaT pa3no3HaBaHU U ONMCAHHU B NAaTOJOTHYHUS
OTrOBOP, MOJICKYJIIPHUTE BAPHAHTH MOTaT Jia ObJIaT NPUOTUZUTETHO ONIPEEIIEHH C METOIUTE
Ha IMYHOXHCTOXUMHUSTA, U, MHOTO Ba)XKHO - 32 J1a ce JOCTUTHE 10 MpelU3Ha AUarHOCTHKA U
MepcoHaIM3UpaHa Teparnus, TpsoBa Ja ce 00eIMHAT KiachuyecKkara (XMCTOJIIOTHYHATa) U
MoOJIeKy/IspHa Kiacudukanus, yrounssaHeto Ha HER2-craryca npu nanuenture ¢ KIIM 6u
J00aBUIIO MPOTHOCTHYHA U NPEJUKTHBHA CTOMHOCT, €KCIpecHsTa Ha pl6 mpHu ChIo MOXe /a
Cce MoJI3Ba Karo MPOrHOCTHYEH OHOMapKeD.

Bb3 ocHOBa Ha Ta3u HH(GOPMAIKS JIOTUYHO € (POpMYIIMpaHa LeNITa, KOITO HaMUpaMm 3a
npaBuiIHO (hopMyHMpaHa - Ja ce npoy4r MOpdoJIoTHYHATa XapaKTEPUCTHKA Ha MYCKYJIHO-
MHBA3UBHHS KapIIMHOM Ha ITMKOYHHUS MEXYp U Ja ce Ie(HUHUPAT MOJIEKYISIpHUTE BAPUAHTH,
CBHIVIACHO KOHCEHCYCHaTa MOJIEKYJIsipHa KjlacuHUKaLus, C IIOMOIITA Ha CypOTraTHH
WMYHOXMCTOXUMHYHH MapKepH, KaKTo | Jia ce npoyuu ekcrnpecusra Ha HER2
IIPOTOOHKOT€HA | JIa C€ MOTHPCH KOpPEalysi C pa3TMYHUTE MOP(POIOrHYHYU CYyOTHIIOBE U
MOJIEKYJISIPHU BapHaHTH.

3a pealM3MpaHETO Ha Ta3M LIeJl YMECTHO Ca IOCTAaBEHH CIIEAHUTE 3a[a4H : ONpENEIIIHe
Ha YecToTaTa Ha pa3uuHuTe xuctonoruynu cyotunose MUKIIM, onpenensne na
MOJIEKY/IIPHUS] BADHAHT Ha Pa3IMYHHUTE XHUCTOJIOTHYHU CyOTHIIOBE, upe3 MeToaute Ha MXX,
U3ClIe/IBaHE Ha KOpeJalys MeX/1y Kjlacudeckara (XUCTOJIOTHYHA) U MOJIEKYJIsipHaTa
knacudukanus, onpenensue Ha HER2-excnpecusita npy pa3nu4HUTE XUCTOJIOTHYHU
CyOTHIIOBE H MOJIEKYJISIPHH BapUAHTH U eKCIIpecusiTa Ha pl6 IpH pa3inyHu MOJIEKYIAPHH
BapHaHTH U3BbH rpynara Ha 0a3aaHus MOJIEKYJIIPEH BapHUaHT.

3a pelaBaHe Ha TE€3M 3a/Ia4yl € H3I0JI3BaH JOCTaTbueH OMOINCHYEH Marepuall - Ha
100 mocyiegoBaTeIH| MAlMEHTH C XUCTOJIOTMYHO J0Ka3aH MYCKYJTHO-UHBA3UBEH KapLIMHOM Ha
MUKOYHHS MEXYp, Ha KOUTO € U3BbpIIIeHA paJIMKaIHa HUCTEKTOMUS MJIM TPaHCYpeTpasHa
pesekuus (TYP) B Kimuuka no yponorust Ha YMBAJI ,,Ceera Mapuna®, rp. I1nesen 3a 4-
rojuineH nepuoj. Mzcnensanusra ca U3BbPIICHU HAa KOHBELIMOHAJIEHH XUCTOJIOTHYHH
npenapary U Ha takuBa ¢ UXX umyHomapkupane u3pbpuiend Ha DAKO — umyHocreiinep,
Link 48, u3moJyi3BaHu ca ¥ CTAaTUCTHYECKH METOMH.

[Tony4enuTe pe3ynraru couar, 4e B 66% ot ciydaute Ha YK mokassar pa3jinyHa
MopGOJIOTHS MM IUBEPreHTHA JudepeHnnanus, KaTo Hai-uecTu Cpel TAX ca: ypoTeseH
KapLHHOM C IUIOCKOKIIeThYHa audeperupanus — 17%, capkomaronnen YK — 5%,
JpeOHOKIIEThYEH KapuuHoM — 5%, mukponanunapes YK — 4%, yporeneH KapliuHOM €
xe3ucra qudepennuanus — 3%, miasmoruTonieH cyotun — 3%, cnaboauepenuypan
(aHaruacTUueH) ypoTeseH KapiHoM — 3%, u THe3JeH cyoTun — 2%, ye MOJIEKY/IAPHUTE
CyOTHIIOBE ypOTeJieH KapuuHoM ca GasanieH — 33%, JTyMHUHaJIeH nanunapes — 24%,
JTyMHHaJIeH HecTabuieH — 16%, 6azomymunaneH — 9%, IBOHHO-HETaTHBEH C
HEBPOEHI0KpHHHA Mopdostorust — 6%, IBOWHO-HeraTuBeH, 6orar Ha ctpoma — 2% U
JTymuHalleH HeyTo4HeH — 10%., 4e T03HaBaHEeTO Ha YeCTOTaTa ¥ XapaKTEPUCTHKHUTE HA BCEKU
MOJIEKYJIIPEH BapHaHT, Thi KaTo HAKOU OT TSIX MMaT pa3JInyHa IPOrHo3a U YyBCTBUTEIHOCT



KBM JIEYEHUE — HAIpUMep, Oa3aHUTe U CTpOMa-000rareHuTe TYMOPH, THIIMYHO I10Ka3Bar I10-
JI0OBP OTTOBOP Ha XMMHUOTEPANHS U UMYHOTEpAIHS, Y€ JTyMHHATHHUTE MalliIapHi KapIIMHOMHU
uMar 1o-a06pa nporuo3a npu npuiokesue Ha FGFR-UHXUOUTOpH Ml IMCTEKTOMHS U 1aBaT
cnab orroBop kbM XT. VYcraHoBsiBa ce, e UMa KopeJlalysTa MEXIY XMCTOJIOrHYHara U
MOJIeKyJIsipHaTa Kilacu(puKalus Ha ypOTEJIHUS KapLIUHOM, KOETO ITOKa3Ba CHO U3pa3eHH
TEHJCHIUH. JIYMUHAIHUTE MOJIEKYJIIPHU BapUaHTU 00XBalIaT IPEAUMHO TYMOPH C
TManuIapHy| U JPYTH MO-PEIKU CyOTHITOBE (BKIIOYUTETHO MUKPOIIAMIIAPEH, THE3/IEH,
IIa3MOIMTOMIEH ), JOKATO Oa3aIHUAT BApHAHT 0OXBall[a TYMOPH C IUNIOCKOKJIEThYHA
qudepeHIHalysl U 3HaYuMa 4acT OT capKkoMaTouAHNUTe. HEBpOEH TOKPHHHUTE KapLIMHOMHU
(dopmupar OTAeIeH MOJIEKYJIsipeH Kiac. Te3u Mozeny ce MOAKPENST KaKTO OT IOJIEMH
TPaHCKPHUIITOMHH IIPOYYBAHHS, TaKa U OT Pe3y/ITaTUTE Ha HacTosLIaTa paboTa, KbJETO
BPB3KHTE MalWIapeH-TyMUHAICH H CKBaMO3€H-0a3aJIeH ca OYEBH/IHU.

Hamupa ce, 4e ChIIOCTaBAHETO Ha JAaHHUTE ITOJKPENs ChIIECTBYBAHETO HA CTAOMIIHH
MOJIEJIU: TIalIUJIapHUTE/IYMUHAIIHA M CKBAaMO3HHUTe/0a3aIHu “0CH”, KOUTO ca IpbOHAKBT HA
KjIacu(puKausaTa Ha KapIIHHOMA.

[Tpu uscnensane Ha HER2 excnipecusita ce 10ka3Ba, 4€ CBPBXEKCIIPECHUS € I10-
XapakTepHa 3a TyMHHaIHU BapuaHTd Ha KIIM — no-crenuanHo nanuiapHy U
MUKPOTAUIAPHH — J0KATO Oa3aHUTe U AUGEPEHIMPAaHH KBbM JPYTH IOCOKU
(capkoMaTouIHK) TYMOPH psiIKo s iposiBsiBat. [Ipu ocrananurte Buaose 25% OT ciiyyauTe ca
¢ Bucoka HER?2 excripecus (3+ 1m0 HMyHOXHCTOXUMHS) U JONBIHUTENHH 22% ca 2+
(ymepena, HenoTBbpaeHa excrpecus). Otpunarennu (0) ca 31%.

3a mpodwisT Ha pl6 (CDKN2A) excripecusita, KOHTO peACTaBisBa LEHEH MOJIEKYJISAPEH
OTIIEYaTHK HAa BCEKH OT KOHCEHCYCHHUTE BapHAHTH Ha MIMKOYHHUS MEXYp CE€ yCTaHOBSBA, Y€ ca
Hauue (yHAaMEHTAJHHU pa3lIndus B TyMOporeHesara uM. ChIIOCTaBIHETO HA KOHKPETHH
clly4yau ¢ myOJMKyBaHUTE Beue JaHHH MOJTOMAara 1no-100poTo UM pazdupaHe ¥ IOTEHIUAIHO
JlaBa IaHC 3a MO-TIPEIH3Ha TePareBTUYHA HACOUEHOCT.

Bb3 0CHOBA Ha MOJyYEHHUTE PEe3yATAaTH U YMEJIO NPHIIOKEHATa KbM TAX JUCKYCHATA,
IOKa3Balla J00po Mo3HaBaHEe Ha MaTEpUsITa, Ca HAIPABEHH 3aKOHOMEPHO CJIEIHUTE
3aKJIIOYEHUS], KOUTO CUMTAaM 3a MPaBUIIHO GOPMYITMpaHU : 4e paboTara NpeaocTaBs AE€TalIHO
KOJIMUECTBEHO OMKCAHKE HAa YECTOTATa Ha Pa3INYHUTE XUCTOJIOTHYHH CyOTHIIOBE IIPU
MUKIIM , ye neMOHCTpUpa IPaKTUYECKHU ITOAXO0/] 38 KOHCEHCYCHA MOJIEKYJIIpHa
knacudukanys Ha MUKIIM ype3 nonbpan UMyHOXHUCTOXMMHUYEH MIAHEN U OTBbPXK/aBa
BB3IPOM3BOMMOCTTA HA Ta3M KJIacH(UKAIH, Ye OTYMTA CHLIECTBYBAHETO HA XMOpHIHA
0a30IyMHHATHA KaTerOpUs TYMOPH ¢ 0co0eH UMYHO(EHOTHII, Y€ YCTaHOBSABA YECTOTATa Ha
HER?2 cBpbxekcnpecust npu MUKIIM u HeliHaTa TCHA Bpb3Ka € JIYMUHAJIHUS BT, KOETO
¥iMa JIMPEKTHO KJIMHMUYHO 3HAYCHHE, Y€ aHaJIM3upa eKcIpecusnTa Ha pl6 kaTo Mapkep 3a
craryca Ha RB1 1 moka3Ba HeroBara CTOMHOCT NpH pa3rpaHHYaBaHE Ha BADMAHTUTE, Y€
UHTErprpa MOP(OIOrHYHUTE U MOJICKYJISIPHYU JTaHHU B SICHU aJIrOpUTMU. ToBa 6€3 CbMHEHHE
Ou ChIEHCTBANIO 32 MOA00psiBaHE Ha JUArHOCTHUKATa U JICYEHHETO Ha IalMEHTUTE C PaK Ha
NIUKOYHHUS MEXYP, KOETO € Ba)XKHO 3a paKTH4ecKara AeHHOCT Ha paboTely B Tasu cdepa Ha
MeUIMHATA.

JlucepTalMOHHUSAT TPY/ TO3BOJISBA JIa C€ HAIIPABAT CIIEJIHUTE OPUTHMHAIIHU HAy4HO-
TEOPETUYHH U HAYUHO-ITPAKTHYECKH MPUHOCH, KAKTO Ca I'M H3JIOXKUIIM aBTOPUTE : U3sCHsBaHE
Ha Mopdonoruunus cnektsp Ha MUKIIM B 6birapcka KoxopTra, BbBEXK/IaHE Ha



UMYHOXMCTOXHMHYHO-0a3upaHa kiacudukauus, 1aeHTU(GUKanus Ha 6a30-IyMUHaIEH
(IBOMHO-TTO3UTHUBEH) BapUaHT, poy4BaHe Ha her2 craryca npy WHBa3HWBEH KaplMHOM Ha
Mexypa, aHainu3 Ha pl6 kato mapkep 3a RB1-craryc, LsiiocTHa Kopenamus Mexy
XHCTOJIOTHYHHUTE W MOJIEKYJISIPHUTE XapaKTEPUCTUKH Ha BCEKU TYMOP, 0OpMsHE Ha JIOKaIHa
nonynanuonHa 6a3a ganHu. ToBa mpaBu JUCEPTALHOHHHUAT TPy 3HaUYUMa Kpauka KbM
HHTErpUpaHe Ha KJlacu4ecKarTa I1aTOJIOTUsl ChbC ChbBPEMEHHUTE MOJIEKYJIIPHU METO/IH.

OCHOBHHTE pe3y/ITaTy OT JUCEPTALIMOHHUS TPYA ca 00OOILEHU U MPEACTaBEHH B 2
Hay4HH nyOnukauuu pedepupanu u uHaekcupanu B PubMed, Web of science u Scopus ¢ SJR
Q1 u IF. U B nBete nybnukanuu A-p KpaeBcka € bpBH aBTOD, T y4acTBa KaTo ChaBTOP U B
omie egHa nyonukamus. ITo Temara ca MpeAcTaBeHH ¥ 3 ChOOLIEHUS B HAyYHH GOPYMH B
boarapus.

Ha ocHOBaH#e Ha MMO-rope W3JI0KEHOTO CUUTaM, Y€ AUCEPTAHOHHHUAT TPY U3IIbIHSBA
BCUYKH HEOOXOMMH H3UCKBaHUS Ha 3aKOHA 32 pa3BUTHETO Ha aKaJIEeMUYHHS ChCTAB B
Peny6nvka Briarapus u va [pasunanka va MY — [TneBeH u 3aroBa e riacysaM jia Ob/ie
ObJIe IpUCHICHa 00Opa3oBaTe/iHaTa i Hay4yHa cTerneH ,,JIokTop" 1o J0KTopcKa nporpaMa
,JJTaronoroanaromus u nurtonarosiorus™ [Ipodecuonanno Hanpasnenue 7.1. Meauuvna Ha
n-p Enuua IMetposa Kpaescka, a 4 cu 03BOJIsIBaM Jia IIPEJIONKA M HA OCTaHAJIMTE YJIEHOBE Ha
HAy4HOTO JKYPH Ja [JIacyBaT MOJIOXKUTEIHO.
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Bladder carcinoma (BC) ranks ninth in global incidence for the year 2022. In men, it
occurs four times more frequently than in women, placing it sixth among the most common
malignancies in males. The tumor demonstrates marked geographic variability. In developed
countries—such as the USA and Europe—bladder carcinoma is among the most common
malignant diseases.

The social significance of bladder carcinoma (BC) is expressed not only by high morbidity
and mortality, but also by loss of quality of life. The disease ranks fifteenth as a cause leading
to disability. These data underline the need to develop new diagnostic and therapeutic
approaches, as well as prevention strategies for BC.

This provides grounds to state that the topic of the present work is exceptionally relevant.

The dissertation comprises 202 standard pages, including 158 pages of main text
(Introduction—2 pp.; Literature Review—39 pp.; Aim and Objectives—1 p.; Materials and
Methods—10 pp.; Results and Discussion—89 pp.; Conclusions, Contributions, New
Hypotheses/Proposals and Final Conclusion—8 pp.). The bibliography includes 221 sources,
of which 1 is in Cyrillic and 200 in Latin script, with 178 published within the last 10 years.
The dissertation contains 14 figures, 14 tables, 17 microphotographs, and 1 appendix.

In the literature review, etiological factors are described comprehensively: the influence of
carcinogenic substances such as arsenic and industrial chemicals; the presence or absence of
certain trace elements in drinking water; tobacco smoking—one of the main risk factors for
bladder carcinoma—and its prevalence. The role of genetic alterations, which play a key role
in pathogenesis, is emphasized.



Further in the dissertation it is stated that the principal procedures for establishing the
diagnosis are cystoscopy and biopsy, while therapeutic methods include transurethral
resection (TUR) and, in muscle-invasive forms, radical cystectomy. The latter is a surgical
procedure associated with considerable operative costs and, at times, with postoperative
morbidity and mortality. Pharmacotherapy also plays a key role in treatment. Tyrosine kinase
inhibitors (including those targeting FGFR) and immunotherapeutic agents are promising, but
their high cost represents a serious challenge for healthcare budgets.

Consequently, an important role is assigned to determining prognostic and predictive
biomarkers in BC, which would be essential for assessing the clinical course of disease and
for selecting appropriate therapeutic strategies. It is noted that such biomarkers include PD-
L1, mutations in DNA repair genes, ERCCI and ERCC2 (excision repair cross-
complementing protein 1 and 2), FGFR mutations, EGFR expression or mutation, HER2
expression, PARP expression, and circulating tumor DNA (ctDNA).

In addition, it is considered important to identify the histological subtypes of urothelial
carcinoma, which play a key role in diagnosis, prognostic assessment, and treatment.
“Subtype” denotes urothelial origin (and an immunohistochemical profile) but a morphology
different from that of conventional urothelial carcinoma, for example: micropapillary UC,
microcystic UC, sarcomatoid UC, plasmacytoid UC, clear cell UC, lipid-rich UC, nested UC,
lymphoepithelioma-like UC, or giant-cell variant—encountered in approximately 20-30%.

It is emphasized that molecular typing is another independent predictor in bladder
carcinoma. It is key to understanding the complex genetic interactions that influence disease
biology and clinical behavior. Modern classification methods allow tumors to be stratified
into different molecular categories, including luminal and basal types, which demonstrate
specific molecular profiles, differences in prognostic characteristics, and therapeutic
response.

It is also highlighted that the use of immunohistochemistry as a surrogate for the main
molecular variants (luminal and basal), analogous to its use in breast cancer, is a relevant
assessment method applicable in any laboratory equipped with a basic immunohistochemical
antibody panel.

The development of molecular classification of urothelial carcinoma provides new
perspectives for understanding the biology of this disease and its clinical management.
Identification of different molecular variants—basal, luminal, and others—reveals specific
genetic and protein profiles that correlate with clinical characteristics and therapeutic
response.

At the end of the review, several conclusions are drawn, which can be summarized as
follows: bladder carcinoma is a socially significant disease with a tendency toward
increasingly rapid growth in incidence; its subtypes should be recognized and described in
the pathology report; molecular variants can be approximated using immunohistochemical
methods; and—very importantly—achieving precise diagnosis and personalized therapy
requires integration of classical (histological) and molecular classification. Clarification of
HER? status in BC patients would add prognostic and predictive value, and p16 expression
may also be used as a prognostic biomarker.



Based on this information, the aim is logically formulated and, in my view, correctly
defined: to study the morphological characteristics of muscle-invasive bladder carcinoma and
to define molecular variants according to the consensus molecular classification using
surrogate immunohistochemical markers; additionally, to study HER2 proto-oncogene
expression and seek correlation with different morphological subtypes and molecular
variants.

To achieve this aim, the following tasks are appropriately set: determination of the
frequency of different histological subtypes of muscle-invasive bladder carcinoma;
determination of the molecular variant of different histological subtypes by
immunohistochemistry; evaluation of correlation between classical (histological) and
molecular classification; determination of HER2 expression across different histological
subtypes and molecular variants; and assessment of p16 expression in different molecular
variants outside the basal molecular group.

To address these tasks, adequate biopsy material was used: 100 consecutive patients with
histologically confirmed muscle-invasive bladder carcinoma who underwent radical
cystectomy or transurethral resection (TUR) at the Urology Clinic of University Hospital “St.
Marina”, Pleven, over a 4-year period. Studies were performed on conventional histological
slides and immunohistochemically stained preparations using a DAKO immunostainer (Link
48). Statistical methods were also applied.

The results indicate that in 66% of urothelial carcinoma cases a different morphology or
divergent differentiation is present. The most frequent among these are: urothelial carcinoma
with squamous differentiation—17%; sarcomatoid UC—5%; small-cell carcinoma—35%;
micropapillary UC—4%; urothelial carcinoma with glandular differentiation—3%;
plasmacytoid subtype—3%; poorly differentiated (anaplastic) urothelial carcinoma—3%; and
nested subtype—2%.

The molecular subtypes of urothelial carcinoma are reported as: basal—33%; luminal
papillary—24%; luminal unstable—16%; basoluminal—9%; double-negative with
neuroendocrine morphology—6%; double-negative, stroma-rich—2%; and luminal, not
otherwise specified—10%. Knowledge of the frequency and characteristics of each molecular
variant is important, because some have different prognosis and sensitivity to treatment—for
example, basal and stroma-rich tumors typically show better response to chemotherapy and
immunotherapy, whereas luminal papillary carcinomas have a better prognosis with FGFR
inhibitors or cystectomy and show a weak response to chemotherapy.

A correlation between histological and molecular classification of urothelial carcinoma is
demonstrated, revealing clear trends. Luminal molecular variants predominantly include
papillary and other rarer subtypes (including micropapillary, nested, plasmacytoid), whereas
the basal variant includes tumors with squamous differentiation and a significant proportion
of sarcomatoid tumors. Neuroendocrine carcinomas form a separate molecular class. These
patterns are supported by large transcriptomic studies and by the results of the present work,
where the papillary—luminal and squamous—basal associations are evident.



It is found that comparison of data supports the existence of stable models: papillary/luminal
and squamous/basal “axes”, which constitute the backbone of bladder carcinoma
classification.

Regarding HER2 expression, it is shown that overexpression is more characteristic of
luminal variants of bladder carcinoma—particularly papillary and micropapillary—whereas
basal and tumors with divergent differentiation (e.g., sarcomatoid) rarely exhibit it. In the
remaining types, 25% of cases show high HER2 expression (3+ by immunohistochemistry)
and an additional 22% are 2+ (moderate, unconfirmed expression). Negative (0) cases
comprise 31%.

For the p16 (CDKN2A) expression profile—representing a valuable molecular “fingerprint”
of each consensus bladder variant—it is established that fundamental differences in
tumorigenesis are present. Comparison of specific cases with already published data supports
better understanding and potentially provides an opportunity for more precise therapeutic
targeting.

On the basis of the obtained results and the skillfully conducted discussion, demonstrating
good command of the subject, the following conclusions—considered correctly formulated—
are drawn: the work provides a detailed quantitative description of the frequency of different
histological subtypes in muscle-invasive bladder carcinoma; it demonstrates a practical
approach for consensus molecular classification of muscle-invasive bladder carcinoma
through a selected immunohistochemical panel and confirms the reproducibility of this
classification; it documents the existence of a hybrid basoluminal category of tumors with a
distinct immunophenotype; it establishes the frequency of HER2 overexpression in muscle-
invasive bladder carcinoma and its close association with the luminal pathway, with direct
clinical significance; it analyzes p16 expression as a marker of RB1 status and demonstrates
its value in discriminating variants; and it integrates morphological and molecular data into
clear algorithms. This would undoubtedly contribute to improving the diagnosis and
treatment of patients with bladder cancer, which is important for practical medical work in
this field.

The dissertation enables identification of the following original scientific-theoretical and
scientific-practical contributions as presented by the authors: clarification of the
morphological spectrum of muscle-invasive bladder carcinoma in a Bulgarian cohort;
introduction of an immunohistochemistry-based classification; identification of a basoluminal
(double-positive) variant; investigation of HER?2 status in invasive bladder carcinoma;
analysis of p16 as a marker of RB1 status; comprehensive correlation between histological
and molecular characteristics of each tumor; and creation of a local population-based
database. This makes the dissertation a significant step toward integrating classical pathology
with modern molecular methods.

The main results of the dissertation have been summarized and presented in two scientific
publications, peer-reviewed and indexed in PubMed, Web of Science, and Scopus, with SJR
Q1 and impact factor. In both publications, Dr. Kraevska is first author; she also participates
as co-author in one additional publication. The topic has also been presented in three
communications at scientific forums in Bulgaria.



Based on the above, I consider that the dissertation meets all necessary requirements of the
Act on the Development of Academic Staff in the Republic of Bulgaria and the regulations of
Medical University — Pleven. Therefore, | will vote in favor of awarding the educational and
scientific degree “Doctor” (PhD) in the doctoral program “Pathological Anatomy and
Cytopathology”, Professional Field 7.1 Medicine, to Dr. Elitsa Petrova Kraevska, and I allow
myself to recommend that the other members of the scientific jury also vote positively.
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