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AOKTOPaHT, peÅ0BHa d)0PMa Ha 06yqeHue KBM KaTenpa „FIarronoroaHaTOMHA", MY

m HayqeH PbKOBOÅHTeJ1 npod). A-p CaBeJIH1--1a 110110BCKa, AMH

— IlJ1eBeH

KaPUHHOMbTHa IIHKOI-IHHA Mexyp (KEIM) 3aeMa neBeT0 MACTO 110 yecTOTa B CBeTOBeH

Mama6 3a 2022 roÅHHa. IIPH Mb)Ke TOii ce cpeuxa 4 116TH no-qecT0 B cpaBHeHvre c ',KeHHTe,

KoeTO MY 0Tpe)KÅa IllecT0 MHCTO cpen Haii-qecT0 cpeu_lamrre paKOBH 3a60JIHBaHHH

CHJIHH51 HOJ1.TYMOPbT110KUBa 3HaqwreJIHa Bapua6HJIHOCT. B pa3BHTHTe CTpaHM,
B CALLI, B EBpona, KaPUHHOMbT Ha IIHKOIIHHA Mexyp e cpen Haii-qecT0 cpemaHHTe
3JIOKaqeCTBeHH 3a60JISIBaHHfl.

COUHUIHarra 3H&1UMOCT Ha KapuHHOMa Ha IIHKOt-1HH51 Mexyp (KTIM) ce H3pa3HBa He caMO
qpe3 BHCOKarra 3a60J1eBaeMocrr H CMBPTHOCT, HO H qpe3 3ary6aTa Ha KaqeCTBO Ha *CMBOT.

3a60nna1--1eTO 3aeMa neTHaneceT0 MACTO BOÅemo no UHBUIHÅH3aUHH. Te3H AaHHH

mom-lepTaBaT He06x0ÅHMocrra OT pa3pa60TBaHe I-la HOBH nmarHOCTHHHH u TepaneBTHt1HH

IIOÅXOÅH, KaKTO cTpaTeruu 3a npeBeH1-1HA Ha KFIM.

TOBa naBa OCHOBaHue Ila KaxeM, qe TeMaTa Ha Ha HacT0f111aTapa60Ta e H3BbHpeÅHO

aKTyaJIHa.

AHCePTaUHOHHH51T BKJ11011Ba 202 CTaHÅaPTHH CTPaHHUH,OT KOHTO 158 OCHOBeH

TeKCT (BBBeneHue- 2 CTP., JIHTepaTypeH 0630P — 39 CTP., I_leJ1H 3m-xaqu — 1 CTP., MaTepnaJIH

H MeTOAH — 10 CTP., Pe3YJrraTH H 06Cb)KnaHe - 89 CTP., H3BOÅH, IIPHHOCH, HOBH

xm110Te3H/npeÅJ10xeHH51 H 3aKJ1}oqeHne — 8 CTP.) JIHTepaTypHaTa cr1paBKa 06xBama 221

VBTOHHHUH OT KOHTO I Ha KHPHJIUUa H 200 Ha JlaTHHHUa, Kamo 178 OT THX 3a OT TIOCJ1eÄHHTe
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10 FOAHHH. AHCePTaLIH%TacbAbp)Ka 14 (burypu, 14 Ta6JIHUH, 17 H 1

TIPHJ10xeHne).

B JIHTepaTypHH% 0630PH3qepnaTeJIH0ca OllHCaHU eThonorH11HVITe (Imcropn —

BJIHHHHerro Ha KaymeporeHHHBemecTBa KaTO apceH H HHÅYCTpnaJIHH X'HMHKUIH, Hanmque•ro

HJIH OTCbCTBHeTO Ha onpezxeneHH MHKPOeneMeHTH B TIHTeiiHæra BOAa, TIOTIOH011Y111eHeero -

eAHH OT OCHOBHHTe PHCKOBH (baycrropu 3a KaPUHHOM Ha TIHKOI-IHHA Mexyp H HeroBaTa qecTOTa.

IlonqepTaHa e ponxra Ha reHeTHHHHTe npoMeHH, KOUTO urpa51T KJ1}OHOBa POJIR B

narroreHe3aTa.

110-HaraTbK B pa60TaTa e nocoqeH0 e, qe OCHOBHH 3a YCTaHOBHBaHeTO Ha nuarH03aTa

npouenypu ca UHCTOCK011H%Ta H 6H011CH51Ta, a TepaneBTH1-1HMTe MeTOÅH — TYP H,

MYCKYJIHO-HHBa3HBHHTe (I)OPMH, panmcaJIHa LIUCTeKTOMH51. f10CJ1eAHaTa e xupyprntma

npouenypa, cm.p3aHa 3HaqHTeJIHV1 xupyprmqecKH pux0AH, 110HHKora CbC

cnemonepaTHBHa 3a60JIRMOCT H CMbPTHOCT. MenHKaMeHT03HaTa Tepa11H% cmuo urpae
KJ110HOBaPOJM B JleqeHqeT0. VIHxH6HTopmrre Ha THP03HH KHH&3aTa (KaT0 Te3H, HacoqeHH KbM

FGFR) H HMYHOTepaneBTHHHHTe areHTH ca 06e1uaBa111H, HO THX'Harra BHCOKa Lier-la

lipencrramna cepH03H0 IIPeÅH3BHKaTeJICTBO 3a 3ApaBHHTe 6TOÅ)KeTH.

Ha.nara ce H 3aKmoqeHneTO, rropaÅH ropenocoqeHaTa npnqvma, qe Ba)KHO MACTO

3aeMa onpeAeJ151HeT0 Ha nporHocTHt1HHtre H IlpeÅHKTHBHH 6H0MapKepn KIIM, KOeTO 6M
6HJ10 OT Cb11xeCTBeHO 3HaqeHue 3a OLIeHKaTa Ha KJIUHHHHH% xon Ha 3a60JISIBa1--1eTO H

onpeneJ151HeT0 Ha IIOAXOJIAI_UH TepaneBTHHHH crrpa-rerun. OT6eJIA3Ba ce, qe TaKMBa ca PD-LI ,

MYTaUHH B AI-IK-penapaLIH0HHHTe reHH, ERCCI H ERCC2 (excision repair cross-
complementing protein I H 2), FGFR Myrrauw, EGFR eKcnpecuq UJIU MYTauuq, HER2
eKcnpecH%, PARP eKcnpecuq H umpKynupa111a TYMopHa AI-IK (ctDNA). HapeÅ c TOBa ce

cqurra, qe 3HaqeHue HMa H onpeneJIAHeT0 Ha BHAOBeTe cy6TH110Be Ha ypoTeJ1eH KaPUHHOM,

KOUTO urpaxr KJ1}OHOBa POJM KaKTO B AuarHOCTHKara, TaKa H B nporHocTHt1Harra oueHKa H

neqeymeT0. Cy6THT1 03HaqaBa ypoTeneH npoH3x0Å (H HO pa3JIHLIHa

OT Ha KOHBeHUHOHaJ1eH ypoTeJ1eH KaPUUHOM, Hanpvnaep: MHKponar1HJ1apeH

YK, MUKPOKHCTHqeHYK, capKOMaTOHAeHYK, TIJ1a3MOUHTOHÅeH YK, CBeTJIOKJ1enqeH YK,
060raTeH c Y K, rHe3ÅeH YK, JIHM(boer1HTeJIHOMa-110Å06eH YK HJIH

ruraHTOKJ1enqeH, KOHTO ce cpemaT B OKOJIO 20-30 %.
IlonqepTaBa ce, qe MOJIeKYJIAPHOTO THIIH3upaHe e apyr He3aBHCHM npeÅHKTOP IIPH

KaPUHHOMa Ha IIHKOHHHfl Mexyp. To e KJI}OHOBO 3a pa36upaHe Ha CJIO)KHHTe reHeTHt1HH

B3aHMOÅeiiCTBHH, KOHTO Ha 6uonornwra H KJIHHWIHOTO r10BeÅeHue Ha 3a60J151BaHeTO.

CbBPeMeHHHTe MeTOÅH 3a 1103BOJTABaT pameJ1flHe Ha TYMopme Ha pa3JIHLIHU

MOJIeKYJ1%PHH KaTeropHH, BKJUOHUTeJIHO JIYMUHaJIHH H 6æaJIHH, KOUTO neM0HCTpupaT
MOJIeKYJIAPHH pa3JIHt1HA B nporHOCTHHHHTexapaKTepucTHKH H

rreparreBTHt1HH% 0TroBop.

V13T'bKHaTO e, qe H3110J13BaHeTO Ha HMYHOXHCTOXHMH% KaTO cyporaT 3a OCHOBHHTe

MOJIeKYJ1%PHH BapuaHTH (JIYMHHaJ1eH H 6ua-RH), aHaJ10rHt1H0 Ha ynompe6aTa id IIPH paKa Ha

m,pnaTa e pej1eBaHTeH MeTOÅ 3a OUeHKa, IIPHJIO)KHM BBB BCAKa na60paTopHA pagnonarama C

OCHOBeH Ha60p OT MMYHOXHCTOXHMHHHH aHTUTena.

Pa3BHTueT0 Ha MOJIeKYJ1flPHaTa Ha ypoTeJIHHH KaPLIHHOM npeAocTaB%

HOBH nepcneKTHBH 3a pa36upaHeT0 Ha 6HOJ10rH51TaHa TOBa 3a60JIABaHe H HerOBOTO
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KJIHHHHHO ynpaBJ1eHHe. ViÅeHTHd)HUHPaHeTO Ha pa3JIH1-1HH MOJIeKYJIAPHH BapuaHTH, Kuro

6æaneH, JIYMHHU1eH AP., pa3KpMBa reHe•rvrr-1HH u IIPOTeHHOBH npod)HJIH,

KOUTO KopenupaT C KJIHHUHHHTe xapaKTepucTHKH H TepaneBTHt1HVIA 0TroBop.

Ha (l)HHaJ1a Ha 0630pa ca HarrpaBeHH penuua M3BOÅH, KOUTO MO)Ke na 6bAaT

pe310MupaHH TaKa : KIINI e couua.TIH0 3HaqHM0 3a60JIABa1--1e c ereHAeHUH% 3a BCe 110-6bp30

YBenuqaBaHe, cy6THT10BeTe MY TPR6Bana 6bÅarr pa31103HaBaHH H OllHCaHH B naTonorHHHVIA

OTrOBOP, MOJIeKYJ1%PHHTe BapmaHTH MoraT na 6bnarr IIPH6JIH3HTeJIHOonpeneneHH C MeTOÅHTe

Ha HMYHOXVfCTOXHMHHTa, u, MHORO Ba)KHO - ga na ce nocrrurHe no npeLIH3Ha amarHOCTHKa H

nepCOHaJIH3npaHa Tepa11H%, TPH6Bana ce 06eAHH51TKJ1acuqecKaTa (XHCTOJ10rHt1HaTa) H

MOJIeKYJIAPHa KJ1aCV1d)HKaUHY, yrrot1HflBaHeT0 Ha HER2-cTaTyca naumeHTHTe C KEIM 6m

A06aBHJIO nporHocTH1-1Ha rrpeAHKTHBHa CTOMHOCT, eKcnpecuma Ha p16 CHILO MOYC na
ce 110J13Ba Karo nporHocTH11eH6H0MapKep.

Bb3 OCHOBa Ha VIHd)0PMa11HA JloruqH0 e (bopMynnpaHa uema, KOATO HarvfHPaM 3a

npaBMJIH0 (bopMYJ1upaHa - na ce npoyqu xapaKrepmcTHKa Ha MYCKYJIHO-

HHBUHBHH% KaPLIHHOM Ha FIHKOI-IHUA Mexyp u Ila ce Åed)HHHPaT MOJIeKYJMPHHTe BapnaHTH,

cnnacH0 KOHCeHCYCHaTa MOJIeKYJIAPHa KJ1aCHd)VIKaUH51, C 110MOLUTa Ha cyporaTHH

UMYHOXHCTOXHMHLIHHMapKepH, KalCTO H na ce npoyqu eKcnpecuxra Ha HER2
IIPOT00HKoreHa u na ce nonpcu Kopenauuq C PUJIHHHUTe cy6TH110Be H

MOJIeKYJTAPHH BapuaHTH.

3a peaJIH3vrpaHeT0 Ha ueJ1 YMeCTHO ca 110CTaBeHH CJ1eÅHHTe 3anaqu : onpeÅeJ151He

Ha qecTOTaTa Ha pa3JIMHHHTe XHCTOJIOFHIIHH cy6TH110Be MMKFIM, onpenenme Ha

MOJIeKYJIHPHH% BapnaHT Ha pa3JIHHHHTe XHCTOJIOFHLIHH cy6Tur10Be, qpe3 MeTOÅHTe Ha HXX,
H3CJ1eÅBaHe Ha Kopenauuq Mexpny KJ1acuqecKaTa (XHCTOJ101*HHHa) H MOJIeKYJ151PHaTa

onpenenme Ha HER2-eKcnpecH%Ta TIPH pa3JIHt1HHTe XHCTOJIOI*HHHH
cy6TH110Be H MOJIeKYJIAPHH BapuaHTM H eKcnpecH%Ta Ha pl 6 PUJIHHHVf MOJIeKYJ1flPHH

BapuaHTH H3BbH rpynma Ha 6a3UIHH% MOJIeKYJ1%peH BapnaHT.

3a pemaBaHe Ha Te3H 3aÅaqu e H3110J13BaH ÅOCTanqeH 6H011CHqeH MaTepuaJ1 - Ha

100 110CJ1eAOBaTeJIHH naumeHTH C XHCTOJIOEHHHO AOKa3aH MYCKYJIHO-HHBa3HBeH KaPUHHOM Ha

IIHKOHHHHMexyp, Ha KOUTO e H3BbPL11eHa panurcaJIHa UHCTeKTOMH1 TpaHcypeTpaJIHa
pe3eKLIH51 (TYP) B KJIMHHKa no ypoJ101'H% I-la YMBAJI „CBeTa MapHHa", rp. FIJIeBeH 3a 4-

ronumeH nepnon. Vi3cJ1eABaHH%Ta ca H3BbP111eHH Ha KOHBeUHOHaneHHX'HCTOJIOFHIIHH

npenapaTH u Ha TaKHBa c PIXX urvfYHOMapKHpaHe VBBbP111eHH Ha DAKO — HMYHocTeiiHep,
Link 48, H3110J13BaHH ca H cTaTucrrmqecKH MeTOÅH.

V10J1yqeHwre pe3YJITaTH coqaT, He B 66% OT cnyqame Ha YK r10Ka3BaT pa3JIHHHa

WIH AHBepreHTHa AH(bepeHunaLIHH, KaTO Hai-qecTH cpen THX ca: ypoTeneH
KaPLIHHOM C rlJIOCKOKnenr--1Ha AH(bepeH11HaLIHA — 17%, caPKOMaTOVfneHYK — 5%,
npe6HOKJ1enqeH KaPUHHOM — 5%, MHKporra11HJ1apeH YK — 4%, ypoTeneH KaPUHHOM C

)KJ1e3HCTa ÅH(bepeHumaLIHA — 3%, nna3MouwrouneH cy6TH11 — 3%, cna60ÅH(bepeHumpaH
(aHaFIJ1aCTuqeH) ypoTeney-1 KaPUHHOM — 3%, u 1'He3ÅeH cy6TH11 — 2%, ye MOJIeKYJMPHUTe
cy6THT10Be ypoTeneH KaPUUHOM ca 6a3aJ1eH — 33%, JIYMVfHaJ1eH nallHJ1apeH — 24%,

JIYMHHaJ1eH HeCTa6HJ1eH — 16%, 6a30JIYMHHaJ1eH— 9%, ABOiiHO-HeraTHBeH C

I-leBPoeHÅOKPHHHaMopd)onoruq — 6%, ABOMHO-HeraTHBeH, 60raT Ha CTPOMa — 2% H

JIYMHHaneH Heyrot1HeH — 10%., qe 1103HaBaHeT0 Ha qecT0TaTa H xapaKTepmcTHKHTeHa BCeKVf

M0J1eKynqpeH BapnaHT,Tbii KaTO H%KOH OT THX HMaT pa3JIHt1Ha nporH03a H WBCTBHTeJIHOCT
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KbM Jleqeyme — I-larrpHMep, 6æaJIHHTe H CTPOMa-060raTeHHTeTYMopn, THIIHLIHO 110KUBaT no-
A06bP 0Tr0BOP Ha XHMHOTepar1H% H HMYH0Tepa11HH, ge JIYMHHaJIHHTe nar1HJ1apHH KaPUHHOMH
HMaT no-n06pa nporH03a IIPHJIO)KeHne Ha FGFR-HHxH6HTopnWIH UHCTeKTOMH51 H naBaT
cna6 OTFOBop KbM XT. YCTaHOB%Ba ce, qe 1.åMa Kopenauuma XHCTOJ101'HHHcra H

MOJIeKYJ151PHaTa Ha ypoereJIHHfl KaP1_1HHOM, KOeTO 110Ka3Ba*CHO H3pa3eHH

TeHÅeHUUH. JIYMHHaJIHHTeMOJIeKYJ1flPHH BapnaHTH 06XBamaT npeÅHMH0 TYMOPH C

Ilar1HJ1apHH Apyrm no-penw cy6THT10Be MHKponanunapeH, EHe3ÅeH,
rma3M011HTOHÅeH), AOKaTO 6a3aJIHH%T BapuaHT 06xBmua TYMOPH C 11JIOCKOKJ1e'1YbHHa

H 3HaHHMa qacT OT caPKOMaTOHÅHHTe.HeBpoeHAOKPHHHHTe KaPUHHOMH
OTAeneH MOJIeKynqpe1-1 KJ1ac. Te3H MOAeJIH ce 110ÅKpe11AT KaKTO OT roneMH

TPaHCKPH11TOMHH npoYHBaHH%, TaKa H OT pe3YJITaTHTe Ha Hacrroqmarra pa60Ta, Kbnerro
BPb3KHTe nar1HJ1apeH-JIYMHHaJ1eH H CKBaM03eH-6ua-ne1-1 ca oqeBHÅHH.

HaMupa ce, qe Cb110CTaB%HeTO Ha maHHHTe 110ÅKpe11% CbLUeCTBYBaHeTO Ha CTa6HJIHH

Monenm: nanmaPHHTe/JIYMHHUIHH H CKBaM03HHTe/6a3aJIHU "OCH", KOUTO ca rPb6HaKbTHa
Ha KaPUHHOMa.

I-lpm M3CJ1eÅBaHe 1--1a HER2 eKcnpecH%Tace AOKUBa, ye cBpbxeKcnpecH51 e no-

xapaK'repHa 3a JIYMHHUIHH BapmaHTH Ha KITM — 110-cneunaJIH0 nar1HJ1apHH H

MHKpona11HJ1aPHH — AOKaTO 6uaJIHHTe ZIH(bepeHuupaHH KBM npyru IIOCOKH
(caPKOMaTOHÅHH) TYMopm IIPO%B51BaT. OCTaHaJIHTe BHÅOBe 25% OT cnyqame ca
C BHCOKa HER2 eKcnpecuq (3+ 110 HMYHOXUCTOXHMHA) H A011bJIHHTeJIHU 22% ca 2+
(YMepeHa, Her10TBbpneHa eKcnpecHfl). OTPnnæreJIHH(0) ca 31%.

3a IIPOd)HJ1bTHa p 16 (CDKN2A) eKcnpecnma, KOiiT0 npenc•ramna LleHeH MOJIeKYJ151PeH
0TneqaTbK Ha BCeKH OT KOHCeHCYCHHTeBapnaHTH Ha IIHKOHHHSI Mexyp ce YCTaHOBHBa, qe ca

Hannue (l)YHnaMeHTaJIHH pa3JIHHM}1 B TYMoporeHe3aTa HM. Cb110CTaB%HeTO Ha KOHKPeTHH

cnyqau C ny6JIHKYBaHHTe Beqe ÅaHHH f10Å110Mara no-A06P0T0HM pa36upaHe 110TeHUHUIHO

naBa IllaHC ga no-npe11H3Ha TepaneBTHt1Ha HacoqeHOCT.

Bb3 OCHOBa Ha nonyqeHHTe pegymaTH H YMeno IIPMJ10)KeHaTa THX zucKycuwra,
110Ka3Ba111a n06po r103HaBaHe Ha Marrepwna, ca HarrpaBeHH 3aKOHOMePHO cneAHHTe
3mcmoqeHHA, KOHTO ct-1HTaM 3a npaBHJIHO (bopMYJ1npaHH : ye pa60TaTa npenocrraBH AerraiiJIH0
KOJIHqeCTBeHO onncal-me Ha qecT0Tara Ha pa3JIHHHHTe X'HCTOJIOFHHHH cy6THT10Be

MMKFIM , qe nervf0HCTpupa npaKTuqecKH nonxon 3a KOHCeHCYCHa MOJIeKYJ1%PHa

Ha MHKVIM qpe3 non6paH HMYHOXHCTOXHMnqeH rraHeJ1 110TBbP)KÅaBa

Bb311POV13BOÅHMocrra Ha KJ1aCM(bMKaLIU, ye OTHHTa CbLUeCTBYBaHeTO Ha xu6pHÅHa

6a30JIYMHHaJIHaKaTeropnq TYMopu C oc06eH HMYHod)eHorrqn, ye YCTaHOB%Ba qecTOTaTa Ha

HER2 CBPbxeKcnpecH% IIPH MHKIIM H HeiHaTa TSICHa BPb3Ka C JIYMHHUIHHH 11bT, KOeTO

UMa AHPeKTHO KJIHHHHHO 3HaqeHue, qe aHaJIH3upa eKcnpecHHTa Ha p16 KaTO MapKep 3a

cTaTyca Ha RBI H 110Ka3Ba HeroBama CTOMHOCT IIPH purpaHnqaBaHe Ha BapnaHTHTe, ye

HHTerpupa H MOJIeKYJIAPHH uaHHH B *CHH a-nropHTMH. TOBa 6e3 CbMHeHHe
6m CbÅeiiCTBaJ10 3a 110Å06p51BaHe Ha AHarHocTHKaTa H neqermerro Ha naUHeHTHTe C paK Ha

IIHKOLIHH% Mexyp, KoeTO e BaxHO 3a nparcrnqecycama AeiiHocT Ha pa60Te111H B TUH cd)epa Ha

MeÅHUHHaTa.

AHCePTaUHOHHHATTPYÅ 1103BOJ151Ba Ila ce HanpaB%T cneAHHTe Hayt1H0-

TeopeTMLIHH u Hayt1Ho-npaKTuqecKHnppmocu, KaKTO ca rn VBJIO)KHJIH aBTOPHTe :

Ha crreKT%p Ha MVIKIIM B 6bJ1rapcyca KOXOPTa,BbBOKÅaHe Ha
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HMYHoxuc•roxHMHLIH0-6æupaHa KJ1aCHd)HKaUHH, Ha 6a30-JIYMHHæneH
(ABOiiHO-r103HTHBeH) BapnaHT, npoyt-1BaHe Ha her2 cTaTyca Ul--1Ba3HBeH KaPUHHOM Ha

Mexypa, aHaJIH3 Ha pl 6 KaTO MapKep 3a RBI -CTaTYC, U51JIOCTHa KopeJ1a11H51 Mexny
XHCTOJ101'HHHHTe MOJIeKYJ1%PHHTe xapaKTepHCTHKHHa BCeKH TYMop, Ha JIOKaJIHa

11011YJ1aUHOHHa6a3a naHHH. TOBa npaBH AHCePTaUHOHHH%T TPYÅ 3Haqvma KpaHKa KbM

MHTerpnpaHe Ha KJ1acuqecKaera rraTOJ10FH% CbC CbBpeMeHHwre MOJIeKYJIAPHH MeTOAH.

OCHOBHHTe pe3YJITaTH OT AHceprraLlHOHHHA ca 0606meHH H npencTaBeHH B 2

Hayt1HH ny6JIHKaUHH ped)epnpaHH m HHneKCHPaHU B PubMed, Web of science H Scopus c SJR
QI H IF. H B ÅBeTe ny6JIHKaUHH A-p KpaeBcKa e 11bPBU aBTOP, TH yqacTBa KaTO CbaBTOP H B

ome ellHa ny6JIHKaUHA. Flo TeMama ca npeÅCTaBeHH H 3 Cb06LUeHHA B Hayt1HH (bopyMH B

BBJ1rapH51.

Ha OCHOBaHme Ha no-rope ctlHTaM, qe AHCePTaUHOHHHAT H311bJIH%Ba

BCHHKH He06XOÅHMH H3HCKBaHHH Ha 3aKOHa ga pa3BUTneTO Ha aycaÅeMHHHHfl CbCTaB B

Peny6JIHKa BbJ1rapHH H Ha FIpaBHJIHHKa Ha MY — FIJIeBeH H 3aTOBa Lue rnacyBaM na 6bAe

6bAe IIPHCbÅeHa 06pa30BaTeJIHaTa H Hayt1Ha cmeneH „Å0KTop" TIO ÅOKTOPCKa nporpaMa
„IIaTOJ10roaHaTOMHAH UHTonaTOJ101'H51"FIp0(becM0HaJIH0 HanpaBJ1eHue 7.1. MeAHLIHHa Ha
A-p Enuua FleTpoBaKpaeBcKa, a H CH 1103BOJIABaIM Aa rrpeÅJ10)Ka H Ha OCTaHUIHTeqneHOBe Ha

Hayt1HOTO na rnacYBaer FIOJIO)KHTeJIHO.

05.01.2026 r. npod). A-p B. beJIOBe)KÄOB, AM
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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 ofbladder carcinoma (BC) is expressed not only by high morbidity
and mortality, but also by loss ofquality 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—I p.; Materials and

Methods—IO pp.; Results and Discussion—89 pp.; Conclusions, Contributions, New
Hypotheses/Proposals and Final Conclusion—8 pp.). The bibliography includes 221 sources,

ofwhich I 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 I 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-
LI, mutations in DNA repair genes, ERCCI and ERCC2 (excision repair cross-
complementing protein I 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 ofurothelial
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 ofmolecular 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 ofthe 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 ofclassical (histological) and molecular classification. Clarification of

HER2 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 ofmuscle-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 ofmuscle-invasive bladder carcinoma;
determination of the molecular variant ofdifferent 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 ofp16 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 ofUniversity 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—5%;
micropapillary UC—4%; urothelial carcinoma with glandular differentiation—3%;
plasmacytoid subtype—3%; poorly differentiated (anaplastic) urothelial carcinoma—3%; and
nested

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 ofdata 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 ofbladder carcinoma—particularly papillary and micropapillary—whereas
basal and tumors with divergent differentiation (e.g., sarcomatoid) rarely exhibit it. In the
remaining types, 25% ofcases show high HER2 expression (3+ by immunohistochemistry)
and an additional 22% are 2+ (moderate, unconfirmed expression). Negative (0) cases
comprise 3 1

For the pl 6 (CDKN2A) expression profile—representing a valuable molecular "fingerprint"
of each consensus bladder variant—it is established that fundamental differences in
tumorigenesis are present. Comparison ofspecific 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 ofmuscle-invasive bladder carcinoma
through a selected immunohistochemical panel and confirms the reproducibility of this
classification; it documents the existence ofa hybrid basoluminal category of tumors with a

distinct immunophenotype; it establishes the frequency of HER2 overexpression in muscle-

invasive bladder carcinoma and its close associationwith the luminal pathway, with direct
clinical significance; it analyzes pl 6 expression as a marker ofRB I 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 ofpatients 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 ofmuscle-invasive bladder carcinoma in a Bulgarian cohort;
introduction ofan immunohistochemistry-based classification; identification ofa basoluminal
(double-positive) variant; investigation of HER2 status in invasive bladder carcinoma;
analysis ofp 16 as a marker ofRBI status; comprehensive correlation between histological
and molecular characteristics ofeach tumor; and creation ofa 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

QI 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 ofAcademic Staff in the Republic ofBulgaria and the regulations of
Medical University — Pleven. Therefore, I 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 ofthe scientific jury also vote positively.

05 Jan 2026 Prof. Dr. V. Belovezhdov, MD, PhD


