
Ao npencenaTeJIA Hayt-1HOT0 xypn
06%BeHO 3a110BeÅ NQ4789/16.12.25 r.
Ha PeKTopa Ha MY- FIJIeBeH

PEUEH3W1

OT npod). A-p BnaAHCJ1aB PoceHOB AYHeB A.M.,
PbKOBOAHTeJ1 Karrenpa "YponorH51" Ha MY- FIJIeBeH

H36paH 3a I-IJIeH Ha HayqH0T0 )Kypm (TIPOTOKOJI Ng 8/15.12.2025r.) BB3 OCHOBa Ha
pemeHue Ha AKaneMHHHH51 CbBerr Ha MY - IIJ1eBeH H CbrnaCHO 3af10BeA
N24789/16.12.2025r. Ha PeKTopa Ha MeAMUHHCKHHYHHBePCHTeT - FIJIeBeH. Ha 11bpB0

HerlPHCbCTBeHO 3aceÅaHue Ha Hay11HOTO xypu CbCTO%JIO ce Ha 17.12.2025 CbM

onpeneJ1eH na VBFOTBA peueH3HH Ha AHCePTaUHOHeHTPYÅ H Ha TeMa:

MYCKYJIHO-HHBa3HBeHKaPLIUHOM Ha IIHKOHHWIMexyp- m
HMYHOXHCTOXHMHHHH xapaKTepHCTHKH C Bbpxy nporHocTHHHH m
npeÅHKTHBHH 6HOMaPKePH"Ha A-p EJIMua IleTpoBa KpaeBcKa, YMbAJI "CB.MapHHa"
- IIJ1eBeH, Karrenpa „FIaTOJ10roaHaTOMHfl", OaKYJITeT„MeAH11HHa", MY-FIJIeBeH 3a

IIPHA06MBaHeHa 06pa30BarreJIHa H Hayrma cTeneH „ÅOKTOP"B 06J1aCT Ha BHCU1e

06pa30BaHue: 7. 3npaBeona3BaHe H cnopT, I-lanpaBRHue: 7. I

Menuuvma, AOKTOPCKa nporpaMa: „FIarronoroaHaT0MH51 H UHTonaTOJIOFHfl".

HayqeH PbKOBOÅHTeJ1 A-p CaBeJIHHa JIr06eH0Ba 110110BCKa, A.M.H.

Purnenax npenocTaBeHHTeMH MaTepmaJIH - He YCTaHOBHX nnarmaTCTB0. 1--151MaM

Ha HHTepecH C aBTopa.

KaPUHHOM%THa 11MKOt-1HH51 Mexyp e ellH0 OT Haji-punpocu-paHeHHTe
OHKOJIOI"W-IHH 3a60J1naHH51 B CBeTOBeH Mama6, KaTO npe3 2025 r. ce Ha6monaBa
TeHneHUHA Ha JleKO r10BHLL1aBaHe Ha HOBHTe cnyqam. Hape)KÅa ce Ha 9-0 MHCTO no
qecTOTa cpen BCHHKH OHKOJIOFWIHH 3a60J11BaHH51. 3APaBHHTepuxonn, CBBP3aHH C

KaPUHHOMa Ha HHK011HH51 Mexyp, npencTaBJ151Barr 3Ha1-1HTeJIHa HKOHOMmqeCKa TexeCT

KaKTO 3a 3ÅPaBHUTe CMCTeMH, TaKa H 3a rraumemwre.TOBa 3a60J151BaHe H3ViCKBa

KOMFIJ1eKCeH IIOÅXOÅ KbM AHarHOCTHKa, neqeyme H r10CJ1eÅBaL110 Ha6nroneHne, KOeTO
BOAH no Hanyr1BaHe Ha 3Hæ-1HTeJIHH pux0AH. FIpeÅCTaBeHOTO Hayt1H0
Ilpoyt1BaHe Kacae XHCTOJ10rWIHHTe cy6TH110Be m T51XHHTeMOJIeKYJ151PHH BapuaHTH
MYCKYJIOHHBUHBHHSI KaPUHHOM Ha IIHKOLIHH% Mexyp B TOBa MHCJIO H erccnpecwrra Ha

HER2- p16.

AHCePTaUHOHHHIT e npeÅcTaBeHHa 202 CTaHAaPTHV1 CTpaHH11H H e
0HarJ1eneH c 14 Ta6JIHUH, 14 17 H 1 npmnoxeyme.
JIHTeparrypHHAT 0630PBKJ110HBa 221 3arJ1aBHA, OT KOUTO 1 Ha KHPHJ1mua H 220 Ha

naTMHH1-1a, KaTO 178 OT THX ca OT 110CJ1eAHHTe 10 FOAMHH. CTpYK"1ypupaH e 110

CJ1eAHH}1 HatlMH:
1. 3arJ1aBHH CTPaHHUH, peqHHK, CbÅbpxaHne H BbBeneHme — 9 CTPaHHLU,r•,



2.
3.
4.
5.

6.

7.
8.
9.

JIHTepaTypeH0630P — 39 CTPaHHUW,
Ilen H 3aAaHH — I cTpaHmua•,
MaTepmaJIH H MeTOAM — IO CTPaHVIUW,
Pe3YJITaTHu — 90 CTPaHH1-1W,

V13BOÅH — 3 CTPaHHUH•,
Ilpvmocvr — 3 cTpaHuua•,
H0BH XHT10Te3H m lipennoxewrq — 1 cTpaHnua•,
ÅeKJ1apaUHfl 3a OPHI*HHWIHOCT — I cTpaHmua•,

10. M3HOJ13BaHa JIHTepaTypa — 39 CTPaHHUW,
11. Fly6JIHKaLIHH, yqacrrmq B HayqHH KypcoBe u npoeKTH , CBBP3aHH C

AHCePTaUHOHHW1 - 4 CTPaHmnn•,
12. IIPHJIOXCHH% — 1 crrpammua•,

JIHTeparrypeH 0630P

B HaqaJIOTO Ha JIHTepaTypHH510630Pe onmcaHa nonp06H0 enmneMH0J10rH%Ta
Ha KaPUHHOMa Ha IIHKOt1HHA Mexyp. OT6eJIH3Ba ce, qe rrpeBeHumxra, CKPHHHHra H

KOHTPOJ1a Ha erccr103Huuwra Ha KaHueporeHH e OT pemaBa1110 3HaqeHne. 06yqeHmerro
Ha nauueHTHTeOTHOCHO PHCKOBeTe He06x0ÅHMocrra OT npenna3HH MepKH,
CT,qeTaH0 c HanpeAbKa B MOJIeKYJ1%PHaTa 6monorW1, MO)Ke na A0Bene no 3HaHHTeJIHH
110A06peHHA B 06meCTBeHOTO 3,upaBe. Arcueyrrupa ce Ha He06XOAHMocrra OT

KOM6HHHPaHeHa HayqHH H3CJ1eABaHH51 m npaKTmqecrcu MepKH 3a KOHTPOJI Ha

PHCKOBeTe, 3a na ce nocTHFHe HanpeÅbK B pa36mpaHeT0 H npeBeHLIH51Ta Ha

KaPUHHOMa Ha [IHKOHHHI Mexyp, oc06eH0 cpell Y513BHMHTe 11011YJ1aLIHH. Te3H YCWIHfl
6uxa AOKIPHHeCJIH 3a no-A06pH ICJIHHWIHH pe3YJITaTH non06p51BaHe Ha KaqeCTBOTO Ha
)KHBOT Ha nanneHTHTe. 06301)bT TIPOAbJ1)KaBa C pa31'J10KJ&He Ha pojlwra Ha
MPOFHOCTWIHHTe H npeÅHKTHBHH 6H0Maprcepu IIPH KaPUHHOMa Ha HHI-COL-IHVIH Mexyp.
A-p KpaeBcKa H3TbKBa Cb111eCTBeHO HM 3HaqeHHe 3a OUeHKaTa Ha KJIHHHHHH% xon Ha

ce Ha HanpeAbKbT B MOJIeKYJ151PHaTa 6monorH%, KaTO Hanpvnmep ceKBeHnpaHe OT

cneABa1L10 HOKOJ1eHHe, aHaJIH3 Ha I-leJIHA reHOM UJIH TPaHCKPH11TOMeH aHaJIH3, KOUTO

IlpeÅOCTaBflT 06e1uaBa111H FIJIaTd)opMH 3a nocrrvrraHe Ha 11bJIHO pa36npaHe Ha
6monorH}1Ta Ha 3a60JIABaHeTO. IlpezuocTaBeH e H 3aÅbJ160qeH JIHTepaTypeH aHaJIH3 Ha

cy6TH110Be Ha KapuHHOMa Ha rlHK01-1HH51 Mexyp. Pa3JIMHHaTa

XMCTOJIOFWI e 3aÅbJ1)KHrreJ1eH ej1eMeHT, KOiiT0 TP516Bana 6bÅe AOKJ1aÅBaH B

IIPOUeHTHO CbOTHOL11eHne cnp%M0 KOHBeHUHOHaJIHHf1 ypoTeneH KOM110HeHT. 1-IecT0
Ha TaKaBa XHCTOJIOIMSI HHaqe KOHBeHUHOHaJ1eH ypoTeneH

KaPUHHOM ce CBbP3aH0 C arpecMBH0 FIOBeneHme. XHCTOJ101'HMHHTe xapaKTepncTHKH
Ha cy6TH110BeTemrpawr KJ110HOBa POJM KaKTO B nuarHocTMKarra, TaKa H 3a

nporHocTHHHarra OUeHKa H neqeHmeT0.

Punenwr npoÅbJ1)KaBa c nonp06H0 purJ1exnaHe Ha pa3BHTuerro Ha
MOJIeKYJ1%PHaTa Ha ypoTeJIHHfl KaPUHHOM, KOeTO npenocTaB51 HOBH

nepcneKTHBH 3a pa36mpaHeT0 Ha 6HOJ10rH51Ta Ha TOBa 3a60JIHBaHe H HeroBOT0
KJIHHHHHO ynpawreyme. Ha PUJIHLIHH MOJIeKYJ1flPHH BapmaHTH,
ICaTO 6a3aJ1eH, JIYMHHaJ1eH u np., pa3K1)HBa reHeTHt1HH r1POTeHHOBH



KOUTO KopenupaT C KJIHHWIHHTe xapaKTepmcTHKVi H Tepanewrw-1HH%
OTFOBOP. 3aÅ%J160qeH0 ca OllHCaHH HER2 eKcnpecuma Ha TYMopa naumeHTH C

KaPUHHOM Ha EIHKOI-IHHHMexyp, HeroBaTa cTpyKTypa H KaTO
TpaHcMeM6paHeH peuemop OT ceMeMCTBOTO Ha enunepMaJIHHTe pacTOKHH
FIperJ1enaHH ca MexaHH3MHTe Ha aKTHBnpaHe H CHEHUIVBUIHH, KaKTO MYTaLIHHTeH
aMIUIHd)HKaUHHTe B KOHTeKCTa Ha MORKYJ1flPHaTa 61d0J10rv1A Ha YPOTeJIHHH
KaPUHHOM. AKUeHTHPaHOe Bbpxy HER2 eKcnpecuwra B ypoTeneH KaPUUHOM,
nporHOCTHMHOT0 H npeÅHKTHBH0 3HaqeHne.

B 110CJ1eÅHaTa cercuuq Ha JIHTepauypHHA 0630P, A-p KpaeBcKa pa3rne>KÅa HOAP06HO
ponxra Ha 6H0MapKepa p 16, KOiiT0 npenocrraBA I-leHHa 3a umarHOCTHKa,

nporH03a m Jleqel--lne Ha KaPUHHOMa Ha Mexyp. EAHH OT KJHOMOBMTe acneKTH
Ha TYMop-cynpecopHHf1 reH p16 e perynmpaHeT0Ha KJ1eTbT--1HV1% UHKbJ1 qpe3
HeraTHBHa perynauuq Ha KJ1eTbt1HaTa p 16 CJIY)KH KaT0 nporHocTHqeH
MapKep 3a KJIHHWIHH51 xon Ha 3a60J1}1BaHeTO. HeroBaTa e}ccnpecvrn MO)1€e na
npencKaxe PHCKa OT per-IHAMB WIH nporpecm% nauueHTH C paK Ha IIUKOHHHA

Mexyp.

B rcpasl Ha JIHTepaTypHH% 0630PCTaHJ&PTHO ca CHHrre3npaHH M3BOAHTe OT

Hero; 110CTaBfl OCHOBHTe 3a Cb1UHHC1€aTa qacT Ha AHCePTaUHOHHH% Tpyn.
IlpaBH BileqarneHue YMeHneT0 Ha A-p KpaeBcKa KPHTHIIHO vr nocneAOBaTeJIHO na
0606maBa roJIAMa 110 06eM HayqHa

Llema H 3anaqme Ha Tpyna ca ACHO H AOCTaTbt1HO KOHKPeTHH.
Cb1ueBpeMeHH0 3anat1HTe ca npaKTHqeCKH opueHTmpaHH — ua ce npoyqu qecT0Tama Ha

pa3J11dHHHTe XUCTOJIOFHHHH cy6TH110Be MYCKYJIOHHBa3HBeH KaP1_1HHOM Ha IIHKOLIHH%

Mexyp; U3CJ1eABaHe Ha MOJIeKYJIHPHHAT BapmaHT Ha pa3JIHHHHTe XHCTOJIOFWIHM
cy6TH110Be H npoYLIBaHe Ha T51XHarra qeCTOTa•, na ce nonpcH Kopenaumfl Mexny
KJ1acnqecKæra (XHCTOJIOFHtma) MOJIeKYJIAPHarra na ce onpenenm
HER2-eKcrrpecpwra pa3JIHt-1HHTe XMCTOJIOFHMHH cy6TW10Be H MOJIeKYJ151PHH
BapmaHTW, H He Ha 110CJ1eÅHO MACTO ua ce npoyqu eKcnpecH51Ta Ha p 16 PUJIWIHH
MOJIeKYJ1%PHH BapmaHTH, H3BbH rpynaTa Ha 6a3aJIHH% BapmaHT.

MaTepmaJIH MeTOAH. V13CJ1eÅBaHPIHTKJIHHuqeH KOHTVIHreHT BKJ1}OLIBa 100

HOCJ1eÅOBaTeJIHH HaqueHTH C XHCTOJIOrmt1HO morcuay-l MYCKYJIHO-HHBa3HBeH

KaPUHHOM Ha IIHKOLIHHA Mexyp, Ha KOUTO e H3BbPU1eHa paAHKaJIHa UHCTeKTOMH51
(34%) rrpaHcypeTpaJIHa pe3eKLlHfl (66%) B KJIUHUKaTa rlo yponoruq Ha YMbAJI
„CBeTa Mapvma", rp. IIJ1eBeH, BBJ1rapH51, 3a 4-r0A1dL11eHnepH0Å — OT Meceu myapm
2021 r. no Meceu neKeMBPH 2024 r. B npeAcrraBeH0T0 npoYHBaHe 86% ca Mb)Ke, 14%

ca xeHH, cpeÅHa Bb3pacrr 69,5 roAHHH.
011HCaHH ca OCHOBHHTe MOMeHTH IIPH HMYHOXHCTOXMMHt1HHAT npouec, H3110J13BaHHTe
cneUH(bWIHH Maplcepu H arrapaTypa. VIMYHOXHCTOXHMWITanpeAocTaBA KaKTO

KaqecTBeHa, TaKa m KOJIMqeCTBeHa 3a eKcnpecmxra Ha UeneBHTe
nporreHHH. AemaiiJIH0ca ormcaHH anrOPHTMHTe 3a OT11HTaHe Ha U3110J13BaHHTe

Maprcepn KaKTO m IIPHJIO)KeHHTe CTaTUCTV1qeCKH MeTOÅH 3a aHaJIH3 1--1a naHHHTe.



Tp;16Ba Aa ce OT6eJ1exaT H3KJIK)qnrreJIHaTa Bell(HHa c KOATO A-p KpaeBcKa 110Å6upa

H3110J13BaHUTeMeTOÅH, 3a Jaa nocerurHe pemaBaHe Ha HayHHH 3anaqu,
KOeTO 110Ka3Ba n06pm He caM0 TeOPHTUMHH, HO m npaKTuqecKH YMeHHA.

CJ1eABa Haii-Ba)KHaTa u 06L11HPHaceKLIV1% „pe3YJrrarrm H

TYK A-p KpaeBcKa IlpencTaB% nonp06eH aHaJIM3 Ha C06CTBeHHTe CH Ha6JIK)AeHHA H

110J1yqeHH naHHH B cpaBHeHme C U3BeCTHOTO no MOMeHTa OT upyrm Hayc1HH

ld3cneABaHHA. Ilpennara ce cTeP1--1aTa u nonpeneHa cTpyKTypa, 1103BOMBa111a
npocJ1eAHBaHe Ha BCeKH enmH acneKT OT lipoyMBaHeTo•, no T03U HaqHH ce

nerviOHCTPHPa 51CHaTa BH3VIH Ha AHCePTaUHOHHVIH rrpyn 3a r10CTaBeHHTe UeJIH H 3a

HaqH1--1a Ha 0T1*0BapflHe Ha 3ananeHHTe Bbnpocn. ÅBH)KeHmeTO Ha BCeKH exum
110Ka3aTeJ1 e npencTaBeH0 C OHarJ1eÅ51BaLUH CHHMKU, 110ÅKpeneHH OT Ta6JIHUH CbC

CTaTHCTuqecKMTe pe3YJITaTH, KaKTO m e npnnpyxeH0 C TeKCTOBO 06Cb)KÅaHe Ha
110J1yqeHHTe CTOiiHOCTH. H3Bbp111eHH ca:

aHaJIH3 Ha qecT0TaTa Ha pa3JIHt1HH XHCTOJIOFHHHH cy6TH110Be MYCKYJIHO-
HHBa3UBeH KaPUHHOM Ha IIHKOLIHHH Mexyp;
aHaJIH3 Ha OCHOBHHTe MOJIeKYJIAPHH BapuaHTH MYCKYJIHO-HHBa3HBeH
KaPUMHOM Ha IIHKOt1HHH Mexyp m npoyqBaHe Ha qecT0TaTa HM•,

aHaJIH3 Ha KOPeJ1aUHOHHH 3aBHCHMOCTH XHCTonorHLIHa H MOJIeKYJ151PHa

aHaJIH3 Ha her2 eKcnpecH51Ta npm pa3JIW-1HH MOJIeKYJIAPHH BapvraHTH H

XUCTOJIOI'HHHH cy6Tur10Be;

aHUIH3 Ha eKcnpecmma Ha p 16 pa3JIH1-1HH MORKYJI%PHH BapnaHTu•,

B „3aKJ1}oqnrreJIHaAHCKYCWI"aBTOPbT meM0Hcrrpmpa MHOFO BHCOKO HUBO Ha

HHTerpauvrq Ha CBOA CBeTOBHaTa JIHTepauypa 110 TeMaTa. MHoroKpaTH0
CbOTHacq pe3YJITarrwre, no KOHTO npoYHBaHeT0 Aocmra, C Te3H Ha YTBbPneHH
H3CJ1eAOBaTeJIH. CTerHaT0 H epynmpaH0 ca M3BJ1eqeHH H3BOÅHTe OT cTaTmcrrmqecKHTe

H3qmcneHHfl, OTHOBO B cerpYKTypnpaH H nocjreA0BaTeJ1eH Ho OTH0111eHne Ha

XHCTOJIOIMHHH cy6TvmoBe TAXHaTa qecTOTa ce nomcperlfl Te3aTa, qe TYMopHTe C

Bapma11H51 B XHCTOJ10rH51TaHe ca H3KJIK)qeHme, a no-CKOP0 npaBHJ10 MYCKYJIHO-

HY-IBUHBHWIpaK Ha Mexypa — Han ABe rrpeTH OT cnyqawre vmarr I-IAKaKBa Apyra
OTKJIOHABama ce OC06eHOCT (11JIOCKOKJ1eTYbHHa,)KJ1e3HCTa, capK0MaT0HÅHa H T.H.).

ElpenopbLIBa ce narroJ10EbT aKTHBHO Ila npcu rraKHBa Bapmauvm, KaTO
mneHTH(bMKaLIM51Ta HM MO)Ke na npoMeHH rpeäAHHra u na npoMeHH TepaneBTHt1H0T0
11J1aHupaHe.
3a MOJIeKYJIHPHaTa KJ1aCHd)HKaUH51, 6umpaHa Ha HXX-cyporaTHH Maprcepn:
VBBbpmeHOTO B npoyt1BaHeT0 HMYHOXHCTOXHMHHHO ycne111H0
CTPaTHd)HUHPa nowrm BCWIKH (91%) OT cnyqavrre KbM CbOTBeTHHH MOJIeKYJ151PeH

BapmaHT KOHCeHCYCHama IlOCTWHaTOTO pa311peneJ1eHue (33%
6æaJIHH, 50% cyMapH0 JIYMHHUIHH, 9% 6a30JIYMHHaJIHH, 8% ABOiiHO-HeraTHBHH)

cbB11ana c roneMHTe npoY1-1BaHH1. Purnexna ce caMOCTowreJIHO
6a30JIYMHHU1eHBapnaHT KaTO ce YCTaHOB%Ba, qe HER2 eKcnpecH51 e

Ha HHCTO JIYMHHaJIHHTe H qv•1CT0 6æaJIHHTe, a p16 HM KJIOHH KbM

JIYMHHUIHHH.
HPH VBBbpmeHOTO cpaBHeHme — MOJIeKYJ1qpeH BapmaHT nonyqeHaTa
KopeJ1a11H51 KJ1acuqeCKaTa XHCTOJ10rHHHa amarH03a H MOJIeKYJ151PHH51 e



no roj151Ma cTe11eH oqaKBaHa, HO BT,npeKVi TOBa UeHHa 3a TIOTBbPKAeyme. Tn 110Ka3Ba,

qe 0Tpa3%Ba TIOAnexa1LIHA reHOTM11/TpaHCKPWITOM.A-p
KpaeBcKa nmqepmaBa, qe ce Ha6monaBa AHPeKTeH nuarHOCTmqeH T.e. aK0
naTOJ101%T onpeneJ1eH pgÅbK cy&rnrl, TO MO)Ke na ce npeABHÅH HAKOH

MOJIeKYJIHPHH OC06eHOCTH.
FIp0YLIBaMKH HER2 KaTO rlPOFHOCTW1eH H IIPeAHKTHBeH 6H0MapKep, aBTOPbT
YCTaHOB51Ba BHCOKaTa qecT0Ta Ha HER2 cBpT,xeKcnpecHA MYCKYJIHO-HHBUHBHHA
paK Ha IIHK011HH51Mexyp, oc06eH0 B onpeneJ1eHH nonrpynn. 061110 25% OT BCHHKH

cnyqaH ca 3+ no HXX, KoeTO rn npaBH 110TeHL1maJIHH KaHÅHÅaTH 3a aHTH-HER2
Tepar1H51, a ome 22% ca 2+ (rpaHHHHn•, qacT OT TAX Bep01TH0 6mxa reHHa

AOTIbJIHHTeneH aHaJIH3). C npyrn AYMH, TIPH6JIH3HTeJIHOeAHa
qeTBbPT no ejÅHa Tpema OT nauneHTHTe HOCHTHER2 KaTO rrepaneBTHHHa MH111eHa.

A-p KpaeBcKa orrqmrra CMJIHaTa aCOUmaUH51 Ha HER2 c

11M. AaHHHTe 110KUBaT, ge JIYMHHaJIHHTe TYMopm MHOFO qecT0 eKcnpecmpaTHER2,
norca•ro 6uaJIHmrre rrpaKrrmqecKu - He. TUH B3aHMOBPb3Ka mrvra m erepaneBTHLIHa H

nporHocT1dMHa CTOiiHOCT.
AHUIH3HPaHH ca pe3YJITaTHTe OT aBTopa no TeMarra 3a pl 6 cTaTyca: eyccnpecmma Ha
p16 110Ka3Ba purrpeÅeneHne cpen HI-IBUHBHHA KaPUHHOM Ha VIHKOLIHH51

Mexyp, 0Tpa3%BaiiKH pa3JIHMHHTe MexaHH3MV1 Ha HapY111aBaHe Ha Rb-11bT%.
JIYMHHaJIHHTenallHJ1apHH TYMopm ca pl 6-OTPHUarreJIHH,AOKaTO JIYMMHaJIHHTe
HeCTa6HJIHH H HeBpoeHAOKPHHHO-TIOÅ06Hwre 'IYMopH ca p 16-H03HTHBHH. buaJIHHTe
KapuHHOMH npoflB51BaT HPOMeHJIHBa p16 eKcnpecH%. 6a30-

JIYMHHaJ1eH BapmaHT e IIPeÅHMHO p16-HeraTHBeH (IIPH6JIH3HTeJIHO 78%), KOeTO ro
Hacot1Ba KbM JIYMHHUIHH51 Monen Ha HHaKTHBHPaHe. A-p KpaeBcKa nocoqBa, qe p16

CJIY)KH KaTO cyporaTeH MapKep 3a AOTIbJIHHTeJIHO TWIV131,rpaHe Ha JIYMHHaJIHaTa
Karreropvrq. pl 6-1103HTHBHHTe TYMOPH ca JIYMUHaneH HeCTa6HJ1eH, a

JIYMHHaJ1eH llanunapeH e pl 6-HeraTHBeH. TOBa npaBH p16 LleHeH AOTIbJIHmrreJ1eH

ViHCTPYMeHT UMYHOXHCTOXHMHt1HaTa H CbLUO TaKa HMa

nporHOCTHt1Ha u Tepanexrwma HacoKa.

CercuH51„H3BOAH" Vi3Knror--1HTeJIHO CHHTe3upaH0 npencrraB51 3aKJ110qeHvrxra Ha

aBTopa cnen npoBexnaHe Ha TOBa 3aÅbJ160qeH0 npoYMBaHe H rm CbOTHacn KbM BCSIKa

ellHa OT 110CTaBeHwre B HaqaJ10T0 3anaqm Ha nmcePTaUHOHHH% Tpyn. TYK OTHOBO

norcropaHTbTAeM0HcTpmpa cepH03HHTe CH T103HaHH51 no TeMaTa, KaK Te ca ce
060raTHJIH no BpeMe Ha H3CJ1eABaHeTO, KOeTO e IIPOBeneH0 ueneHacoqeH0 H

nerrePMHHHPaHO.
B Kpaq Ha T03H pa3ÅeJ1 n-p KpaeBcKa pe3K)Mmpa nonyqeHHTe naHHU H npennara
nepc0HaJIH3mpaH nonxon, qpe3 U3110J13BaHe Ha VIMYHOXHCTOXHtvrnqeH anropHT'bM
(npmoxceyme 1) 3a THIIH3vrpaHe Ha MYCKYJIOHHBa3HBHH51 KaPUHHOM Ha IIHKOI-IHWI

Mexyp, C KOeTOAa ce OllTHMH3HPa TepaneBTHHH0T0 110BeneHue 3a BCeKH llanueHT.

AncepTauwrra rlPOÅbJ1)KaBa ceKUH% „rrpvmocvr", KOUTO ca TOHHH,
CbOTBeTHM Ha 110CTaBeHHTe 3anaqu, 110CTHFHaTHTe pe3YJITaTH H 110Ka3BaT azxeKBaTHO
MACTOTO Ha Tpyna B 6bJ1rapcKaTa H CBeTOBHaTa JIHTepaTypa. OTKPoeHH ca ceneM
OPHI*HHUIHH Hayt1H0-TeopeTHHHH H Hayt1H0-npaKTnqecKH npvmocm.



H HaKpa51, HO He H 110 BOKHOCT, npenn 6H6J1vrorpad)Hqrra, ce arcueHTHpa Ha
Bb3HHKHaJIHTe B xma Ha npoyqBaHeT0 "HOBH XH110Te3H H upenJ10)KeHHA", C KoeT0 ce
oqeprraBa-r BH)KÅaHH51Ta Ha aBTopa 3a eBeHTyaJIHHTeHaCOKH H 1_1eJIH Ha 6"bÅe111H

Hayt1HH H3CJ1eÅBaHH51. BOKHO e na ce OT6eJ10KH, qe qacT OT npeAJ10)KeHH51Ta HMaT
nonqepTaH0 nparcruqecK0 IIPHJ10xeHne B KJIHHHt-1HaTa npaKTHKa.

3aKJ110qeHHe:

A-p EJIHL1a Ilet1V0BaKpaeBcKa 3aBbP111BaMeÅHUHHCKH YHHBePCHTeT — VIJIeBeH

npe3 2014 r. IIPHA06HBacneqnaJIHOCT 110 "0611-(a H KJIHHWIHa naT0J10rH51" Ilpe3 2021
r. H no MOMeHTa pa60TH KaTO neKap-cneumaJIHCT no "06111a H KJIHHHt1Ha naT0J10rH51"
B YMbAJI "CB. Mappma" — FIJIeBeH. A-p KpaeBcKa e aCHCTeHT B KaTenpa
„VIarronoroaHaTOMH51", OaKYJITeT"MeÅHÅHHa", 6%J1rapo- H aHrJ10e3Hk0B0 06yqeHue,
BKJ110t1HrreJIHO rpY11H c "llp06J1eMH0 6uupaH0 06yqeHue", KaKTO H acucTewr BBB
G)aKYJITeT "06111eCTBeHO 3ÅpaBe", CliennaJIHOCT "KHHe3wrepa11HA". PiMa pennua
rry6JIHKa11HH B H'3naHHA, KOHTO ca ped)epnpaHH H HHÅeKCHPaHH B Scopus H

Web of Science, yqacTBaJ1a e B 6 HayqHOH3CJ1eAOBaTeJICKHnpoeKTH. 1/136paHaTa TeMa
e eCTeCTBeHO IIPOA'bJ1)KeHme Ha lipod)ecH0HaJIHaTa Kapuepa.

CnopeÅ MeH npeÅcTaBeHH51T AHCePTaLIHOHeH MO)Ke Ila ce TbJIKYBa KaTO
OCHOBOT10J1araLL( B 6bJ1rapcKaTa JIHTepaTypa no OTH0111eyme Ha ÅeMOHCTpnpaHaTa
T51CHama B3aHMOBP%3Ka MOJIeKYJ151peH H eKcnpecH51 Ha
KJIIOLIOBH 6H0MapKepn MYCKYJIHO-HHBa3HBeH KaPUHHOM Ha IIHKOt-1HH51 Mexyp.
HpencrraBeHHTe pe3YJITaTH 110A110MaraT pa36HpaHe-ro Ha narroreHe3a-ra Ha
3a60J1flBaHeTO H npeÅocTaB51T OCHOBa 3a nePCOHaJIH3HPaHH AHarHOCTHMHH H

TepaneBTHt1HH cerpaTerpm.
MMaiiKH npeABHÅ H3JIO)KeHHTe KaqecTBa Ha AHCePTaUHOHHH51 H JIHt1HHTe

MH BIIeqaTJ1eHHfl OT npo(becH0HaJIHwre, H HayqHH CllOC06HOCTH Ha n-p Enmua
KpaeBcKa, YBepeH0 naBaM 110JIO)KwreJIHa oueHKa. IlpennaraM HJ1eHOBeTe Ha

YBaxcaeMOTO Hayt1H0 xypvr na IIPHCbÅ51T Ha A-p Enmua FleTPOBaKpaeBcKa
06pa30BaTeJIHa H Hayrma CTeneH „Å0KTop" B 06J1aCT Ha BHC111e 06pa30BaHue 7.

"3npaBeona3BaHe cnopT" Hanpameyme.• 7.1 "MeAHUHHa",
AOKTOPCKa nporpaMa: „FIaTOJ10roaHaTOMM%H LIHTonaTOJ10rH51".

09.01.2026 r.
rp.11J1eBeH

PEUEH3EHT:
/Hpod).A-p JIYHeBA.M./



To the Chairman of the Scientific Jury

announced by order No. 4789/16.12.25

of the Rector ofMU-Pleven

REVIEW

by Prof. Vladislav Rosenov Dunev, MD, PhD, Head of the Department of Urology of
the Medical University ofPleven

elected as a member of the Scientific Jury (Protocol No. 8/15.12.2025) based on a

decision of the Academic Council of the Medical University ofPleven and in

accordance with Order No. 4789/16.12.2025 of the Rector of the Medical University
of Pleven. At the first absentee meeting of the scientific jury held on 17.12.2025, I was
assigned to prepare a review of a dissertation and an abstract on the topic: "Muscle-
invasive bladder cancer - morphological and immunohistochemical characteristics
with a focus on prognostic and predictive biomarkers." ofDr. Elitsa Petrova Kraevska,

University Hospital "St. Marina" - Pleven, Department of Pathology, Faculty of
Medicine, Medical University of Pleven, for the award of the educational and
scientific "PhD" degree in the field of higher education: 7. "Health and Sports"

professional field: 7.1 "Medicine", "PhD" program: "Pathology and Cytopathology"

Scientific supervisor Prof. Savelina Lyubenova Popovska, MD, PhD,

I reviewed the materials provided to me - I did not find any plagiarism. I have no
conflict of interest with the author.

Bladder cancer is one of the most common oncological diseases worldwide, with a
tendency of a slight increase in new cases observed in 2025. It ranks 9th in frequency
among all oncological diseases. The health costs associated with bladder cancer
represent a significant economic burden for both healthcare systems and patients. This
disease requires a comprehensive approach to diagnosis, treatment and follow-up,

which leads to the accumulation of high financial costs. The presented scientific study

concerns the histological subtypes and their molecular variants in muscle-invasive
bladder cancer, including the expression ofHER2 and p16.

The dissertation is presented on 202 standard pages and is illustrated with 14 tables, 14

figures, 17 photomicrographs and I appendix. The literature review includes 221 titles,
ofwhich 1 is in Cyrillic and 220 are in Latin, 178 ofwhich are from the last 10 years.

It is structured as follows:



l. Title pages, glossary, table of contents and introduction — 9 pages;

2. Literature review — 39 pages;

3. Aim and objectives — 1 page;

4. Materials and methods — 10 pages;

5. Results and discussion — 90 pages;

6. Conclusions — 3 pages;

7. Contributions — 3 pages;

8. New hypotheses and proposals — 1 page;

9. Declaration of originality — I page;

IO. References — 39 pages;

11. Publications, participation in scientific forums, courses and projects related to the

dissertation work - 4 pages;

12. Appendices — I page;

Literature review

At the beginning of the literature review, the epidemiology of bladder cancer is
described in detail. It is noted that prevention, screening and control of exposure to
carcinogens is of crucial importance. Educating patients about the risks and the need
for precautions, combined with advances in molecular biology, can lead to significant
improvements in public health. The need to combine scientific research and practical

risk control measures is emphasized to achieve progress in the understanding and
prevention of bladder cancer, especially among vulnerable populations. These efforts
would contribute to better clinical outcomes and improve the quality of life ofpatients.
The review continues by examining the role of prognostic and predictive biomarkers in
bladder cancer. Dr. Kraevska emphasizes their essential importance for assessing the
clinical course of the disease and determining appropriate therapeutic strategies. The
emphasis is on advances in molecular biology, such as next-generation sequencing,
whole-genome analysis or transcriptome analysis, which provide promising platforms
for achieving a complete understanding of the biology of the disease. An in-depth
literature review ofmorphological subtypes of bladder cancer is also provided. The
different histology is a mandatory element and should be reported as a percentage
relative to the conventional urothelial component. Often, the identification of such
histology in otherwise conventional urothelial carcinoma is associated with aggressive
behavior. Histological characteristics of subtypes play a key role in both diagnosis and
prognostic assessment and treatment.

The section continues with a detailed review of the development ofmolecular
classification of urothelial cancer, which provides new perspectives for understanding



the biology of this disease and its clinical management. The identification of different
molecular variants, such as basal, luminal, etc., reveals specific genetic and protein
profiles that correlate with clinical features and therapeutic response. TumorHER2
expression in patients with bladder cancer, its structure and function as a
transmembrane receptor of the epidermal growth factor family, are described in depth.
Activation and signaling mechanisms, as well as mutations and amplifications, are
reviewed in the context of the molecular biology of urothelial cancer. Emphasis is

placed on HER2 expression in urothelial cancer, its prognostic and predictive
significance.

In the final section of the literature review, Dr. Kraevska examines in detail the role of
the biomarker p16, which provides valuable information for the diagnosis, prognosis,
and treatment of bladder cancer. One of the key aspects of the tumor suppressor gene
p16 is the regulation of the cell cycle through negative regulation of cell proliferation.
p16 serves as a prognostic marker for the clinical course of the disease. Its expression

can predict the risk of recurrence or progression in patients with bladder cancer.

At the end of the literature review, the conclusions from it are standardly synthesized;
this section lays the foundation for the main part of the dissertation work. Dr.
Kraevska's ability to critically and consistently summarize a large volume of scientific
information is impressive.

The goal and objectives of the work are clearly defined and sufficiently specific. At
the same time, the tasks are practically oriented - to study the frequency of different
histological subtypes of muscle-invasive bladder carcinoma; to study the molecular
variant of the different histological subtypes and study their frequency; to seek a
correlation between the classical (histological) and molecular classifications; to
determine HER2 expression in different histological subtypes and molecular variants;
and last but not least, to study p16 expression in different molecular variants, outside
the basal molecular variant group.

Materials and methods. The studied clinical cohort includes 100 consecutive patients

with histologically proven muscle-invasive bladder carcinoma, who underwent radical

cystectomy (34%) or transurethral resection (66%) at the Urology Clinic of St. Marina
University Hospital, Pleven, Bulgaria, for 4 years - from January 2021 to December
2024. In the presented study, 86% were men, 14% were women, with a mean age of
69.5 years.

The main points of the immunohistochemical process, the specificmarkers used and
the equipment are described. Immunohistochemistry provides both qualitative and
quantitative information about the expression of target proteins. The algorithms for

reporting the markers used as well as the applied statistical methods for data analysis
are described in detail.



It should be noted the exceptional skill with which Dr. Kraevska selects the methods
used to achieve the solution of the defined scientific tasks, which shows good not only
theoretical, but also practical skills.

The most important and extensive section, "results and discussion", follows.
Here, Dr. Kraevska presents a detailed analysis of her own observations and obtained
data in comparison with what is known so far from other scientific studies. We are
offered a concise and orderly structure, allowing us to track each aspect of the study;
in this way, the clear vision of the dissertation work for the set goals and for the way to

answer the questions asked is demonstrated. The movement of each indicator is
presented with illustrative photos, supported by tables with statistical results, and is
accompanied by a textual discussion of the obtained values. The following were
performed:

- analysis of the frequency of different histological subtypes of muscle-invasive
bladder cancer;
- analysis of the main molecular variants of muscle-invasive bladder cancer and study
of their frequency;

- analysis of correlations between histological and molecular classification;
- analysis of HER2 expression in different molecular variants and histological
subtypes;

- analysis ofp16 expression in different molecular variants;

In the "final discussion", the author demonstrates a very high level of integration of his
work with the world literature on the topic. He repeatedly correlates the results reached
by the study with those of established researchers. The conclusions from the statistical
calculations are concise and erudite, again in a structured and consistent format.
Regarding histological subtypes and their frequency, it is supported that tumors with
variation in histology are not the exception, but rather the rule in muscle-invasive
bladder cancer — over two-thirds of cases have some other deviating feature (squamous
cell, glandular, sarcomatoid, etc.). It is recommended that the pathologist actively
search for such variations, as their identification may change the grading and the

therapeutic planning.

For the molecular classification based on IHC surrogate markers: the
immunohistochemical profiling performed in the study successfully stratified almost
all (91 of the cases to the respective molecular variant according to the consensus
classification. The achieved distribution (33% basal, 50% total luminal, 9%
basoluminal, 8% double-negative) coincides with the large reference studies.
Basoluminal variant is examined separately, finding that their HER2 expression is
between that of purely luminal and purely basal, and their p16 profile tends towards
luminal.



In the comparison ofmorphology - molecular variant, the obtained correlation between
the classical histological diagnosis and the molecular profile is largely expected, but
valuable for confirmation. It shows that the morphological phenotype reflects the
underlying genotype/transcriptome. Dr. Kraevska emphasizes that there is a direct
diagnostic effect, i.e., if the pathologist sees a certain rare subtype, then some
molecular features can be predicted.

By studying HER2 as a prognostic and predictive biomarker, the author establishes the
high frequency ofHER2 overexpression in muscle-invasive bladder cancer, especially
in certain subgroups. A total of 25% of all cases are 3+ by IHC, making them potential

candidates for anti-HER2 therapy, and another 22% are 2+ (borderline; some of them
would likely have gene amplification upon further analysis). In other words,
approximately one quarter to one third of patients carry HER2 as a therapeutic target.

Dr. Kraevska reports the strong association ofHER2 with the luminal-differentiated
pathway. The data show that luminal tumors very often express HER2, while basal
tumors practically do not. This relationship has both therapeutic and prognostic value.

The author's results on the topic ofp16 status are analyzed: p16 expression shows a
biphasic distribution among invasive bladder carcinoma, reflecting different
mechanisms of Rb pathway disruption. Luminal papillary tumors are p16-negative,
while luminal unstable and neuroendocrine-like tumors are p 16-positive. Basal

carcinomas exhibit variable p16 expression. The identified basal-luminal variant is
predominantly p 16-negative (approximately 78%), which points to the luminal
inactivation model. Dr. Kraevska points out that p16 serves as a surrogate marker for

further typing of the luminal category. Diffuse pl 6-positive tumors are luminal
unstable, and luminal papillary is pl 6-negative. This makes p16 a valuable additional
tool in immunohistochemical classification and also has prognostic and therapeutic
implications.

The "conclusions" section presents the author's conclusions after conducting this in-
depth study in an extremely synthesized manner and relates them to each of the tasks
set at the beginning of the dissertation work. Here again, the doctoral student
demonstrates his serious knowledge on the subject, how they have been enriched
during the study, which was conducted purposefully and determinedly.

At the end of this section, Dr. Kraevska summarizes the data obtained and proposes a
personalized approach, using an immunohistochemical algorithm (Appendix l) for
typing muscle-invasive bladder carcinoma, with which to optimize the therapeutic
behavior for each patient.

The dissertation continues with a section "contributions", which are accurate, relevant
to the tasks set, the results achieved and adequately show the place of the work in the

Bulgarian and world literature. Seven original scientific-theoretical and scientific-
practical contributions are highlighted.



Finally, but not least, before the bibliography, the emphasis is on the "new hypotheses
and proposals" that emerged during the study, which outline the author's views on the
possible directions and goals of future scientific research. It is important to note that
some of the proposals have a strong practical application in clinical practice.

Conclusion:

Dr. Elitsa Petrova Kraevska graduated from the Medical University — Pleven in 2014.
She obtained a specialty in "General and Clinical Pathology" in 2021 and currently
works as a specialist in "General and Clinical Pathology" at the University Hospital

"St. Marina" — Pleven. Dr. Kraevska is an assistant professor at the Department of
Pathology, Faculty ofMedicine, Bulgarian and English language training, including
groups with "Problem-Based Learning", as well as an assistant professor at the Faculty

of Public Health, specialty "Kinesitherapy". She has a number of publications in
foreign publications that are referenced and indexed in Scopus and Web of Science,
and she has participated in 6 research projects. The chosen topic is a natural
continuation of her professional career.
In my opinion, the presented dissertation work can be interpreted as fundamental in the
Bulgarian literature in terms of the demonstrated close relationship between
morphology, molecular profile and expression of key biomarkers in muscle-invasive
bladder cancer.

The presented results help to understand the pathogenesis of the disease and provide a
basis for personalized diagnostic and therapeutic strategies.

Considering the stated qualities of the dissertation work and my personal impressions

of the professional and scientific abilities of Dr. Elitsa Kraevska, I confidently give a

positive assessment. I propose that the members of the esteemed Scientific Jury award
Dr. Elitsa Petrova Kraevska the educational and scientific "PhD" degree in the field of
higher education 7. "Healthcare and Sports" professional field: 7.1 "Medicine", PhD
program: "Pathoanatomy and Cytopathology".

09.Jan. 2026

Pleven

REVIEWER:

(Prof. Dunev, MD, PhD/


