Ox N2 29]09.04.20%6r.

Jlo nmpecenaresns HaAy4YHOTO XKypHU
00sBeHO cbe 3anoBex Ne4789/16.12.25 1.
Ha Pextopa Ha MV - [1neBen

PELIEH3UA

ot npod. n-p Baagucinas Pocenos JlyHeB a.M.,
PwvroBoauten Karenpa “Yponorus™ na MY - Ilnesen

n30paH 3a wieH Ha Hayunoto xypu (IIpotokon Ne 8/15.12.2025r.) B3 ocHOBa Ha
pelieHue Ha AkageMU4HUs chBeT Ha MY - [1eBeH U ChIUIacHO 3an0Be]
Ne4789/16.12.2025r. Ha Pextopa Ha MeaunuHckus yHuBepcuteT - [Inesen. Ha nmppBo
HEMPHUCHCTBEHO 3ace/laHie Ha HAYYHOTO JKypH ChCTOsUIO ce Ha 17.12.2025 cpM
ompeJieNieH J1a U3rOTBS PEIeH3Us Ha JUCepTallMOHEH TPyl U aBTopedepar Ha Tema:
.-MyCKy/THO-HHBa3MBEH KapPIIMHOM Ha MUKOYHUS MEXyp- MOP(OIOTUYHH U
UMYHOXHUCTOXUMUYHH XapaKTEPUCTUKHU C (POKYC BbPXY MPOTHOCTUYHH U
npeauKTUBHU Onomapkepu™ Ha 1-p Enuna Iletpoa Kpaescka, YMBAJI “Cs.Mapuna’
- [IneBen, Karenpa ,.J1latonoroanaromus, ®@axynrer ,Meauumna“, MY-Ilnesen 3a
npuaoOuBaHe Ha 0Opa3oBaTe/IHa U HayyHa CTeleH ,,JJokTop* B 00J1acT Ha BUCIIE
obpasoBanue: 7. 3apaBeona3BaHe U CIOPT, NpoGhECUOHAIHO HanpasieHue: 7.1
MenuiHa, JOKTOpCKa mporpama: ,,J1atosoroaHaToMus ¥ UTONATONIOTHA .
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Hayuen ppkoBoauten npo¢. a-p Casenuna Jlrobenosa Ilonoseka, 1.M.H.
Pasriieaax npesocTaBeHUTe MU MaTepUalIi - HE YCTaHOBUX IIaruarcTso. Hamam
KOH(JIMKT Ha UHTEPECH C aBTOpaA.

KapimHOMBT Ha MUKOYHHS MEXYP € €HO OT Hal-pa3snpOCTPaHEHNUTE
OHKOJIOTMYHH 3a00J15IBaHUs B CBETOBEH Maiad, karo npe3 2025 r. ce Habmo1aBa
TEHICHIMS Ha JIEKO MOBHIlIaBaHe Ha HOBUTE ciydau. Hapexxaa ce Ha 9-0 MACTO 1o
4eCcTOTa Cpe/l BCUUKU OHKOJIOTMYHH 3a0011BaHUs. 3paBHUTE Pa3XOJH1, CBbP3aHH C
KapIIMHOMA Ha MUKOYHHUS MEXYP, MPEACTABIABAT 3HAYMTEIHA HKOHOMUYECKA TEKECT
KaKTO 3a 3/IpaBHUTE CUCTEMH, Taka U 3a nauueHTuTe. Tosa 3a0oiisiBaHe U3MCKBA
KOMIIJIEKCEH IMOAX0/ KbM JUAarHOCTHKa, JEUEHUE U MOCe/IBAL0 HAOMOJEHUE, KOETO
BOJIM JI0 HATpyIBaHE Ha 3HAYUTENHU (prHAHCOBU pa3xonu. [IpecTaBeHoTo HayYHO
IpOyYBaHE Kacae XMUCTOJOTMYHHUTE CyOTUIIOBE U TAXHUTE MOJIEKYJIAPHU BApUAHTH IIPH
MYCKYJJOUHBa3MBHUS KaplLIMHOM Ha MUKOYHUS MEXYP B TOBA YHCIIO M EKCIIPECUATA Ha
HER2- u p16.

JlucepTallMOHHMSAT TPy € npeacTaBeH Ha 202 cTaHJapTHU CTPAHULIU U €
oHarneneH ¢ 14 tabauny, 14 durypu, 17 mukpodortorpaduu u 1 npuinoxeHue.
JlutepatypHusaT 0630p BKIItOUBa 221 3arnaBus, oT Kouto 1 Ha kupunuua u 220 Ha
naTuHuLa, kato 178 ot tax ca ot nocieanure 10 roaunu. CTpyKTypUpaH € 1o
CJICIHUS HAUMH:

1. 3aryiaBHU CTpaHUIM, PEYHHK, ChABP)KAHUE U BbBEIECHUE — 9 CTpaHUIIN;



JIureparypen 0630p — 39 crpanuiy;

Ilen u 3agaum — 1 cTpanuua;

Marepuanu u meroau — 10 cTpaHuiy;

Pesynratu u auckycust — 90 crpanunu;

N3Boau — 3 crpaHuiy;

IIpuHocu — 3 cTpanuna;

HoBu xunoresu u npeanoxenus — 1 cTpanuna;

Jlexnapanus 3a opuruHaiaHocT — 1 cTpaHuIa;

10 W3non3BaHa jMreparypa — 39 cTpaHuly;

11.Ilybnukauuu, yyactus B HaydHd GOpyMH, KypCOBE U IIPOEKTH , CBBP3aHU C
JIUCEPTAalMOHHUS TPY /I - 4 CTPAHUILIU;

12. Ilpunoxxenus — 1 ctpanuua;

00 NG AW

JlurepaTypeH 0030p

B Hauanoro Ha juTepaTypHusi 0030p € OnKrcaHa MoApoOHO eMUIEMHUOIOTUATA
Ha KapUMHOMa Ha MUKO4YHUsA Mexyp. Ot6enssBa ce, 4e NpeBEeHLUATa, CKPUHUHTA U
KOHTpOJIa Ha EKCIIO3UIIMATA Ha KaHIIEPOT€HH € OT pelraBauio 3HaueHne. O0yuyeHneTo
Ha MAIMEHTUTE OTHOCHO PUCKOBETE U HEOOXOIMMOCTTA OT IPE/ITa3HU MEPKH,
ChYETAHO C HamlpeabKa B MOJIEKYJIIpHaTa OHUOJIOTHS, MOJXKE Jia JJOBE/IE /10 3HAUMUTEITHU
NOo100peHuUs B OOLIECTBEHOTO 3/[paBe. AKIIEHTHPA ce Ha HEOOXOMMOCTTa OT
KOMOWHUpaHe Ha HAYyYHU U3CJICAABAHUS U IPAKTUYECKH MEPKH 3a KOHTPOJI Ha
PHUCKOBETE, 3a Jla C€ MOCTUTHE HANPEbK B pa30MpaHETO U MPEBEHIMATA Ha
KapIIMHOMa Ha MUKOYHHS MEXYp, 0OCOOCHO Cpell ySI3BUMHUTE MOmmyJaiuu. Te3u ycunus
Ouxa JJOTPUHECIIH 3a 10-100pH KIMHUYHHU Pe3yJITaTd Noao0psBaHe Ha Ka4eCTBOTO Ha
KMBOT Ha naiueHTure. O030pbT NPOIbJIXKABA € pa3riIekIaHe Ha PoIiTa Ha
MPOTHOCTUYHUTE U MPEAUKTUBHHI OMOMapKepU NPU KaplUUHOMAa Ha MUKOYHUS MEXYP.
J1-p KpaeBcka u3ThKBa ChIIECTBEHO MM 3HAYCHHE 32 OIICHKAaTa Ha KIIMHUYHMS X0 Ha
3a00JIIBAHETO U ONPEIENITHETO Ha MOAXO AN TEPAeBTHUHHU CTPpAaTerui. AKLECHTHUPA
Ce Ha HaMpeAbKBT B MOJIEKYJIIpHAaTa OUOJIOTHS, KaTO HalpUMep CEKBEHMPAHE OT
CJIE/IBAIIO TIOKOJICHHE, aHAJIM3 Ha LIEJIMs T€HOM WU TPAHCKPUIITOMEH aHaINU3, KOMTO
MpeocTaBAT obelnaBay miaThpopMu 3a IOCTUIAHE Ha IIBIIHO pa30upaHe Ha
ouonorusTa Ha 3abonsaBaneTo. [IperoctaBeH € 1 3aJbJ00U€eH JUTEPaTypeH aHaIU3 Ha
MOP(}OJIOTUUHY CyOTHIIOBE HA KapIIMHOMA Ha MUKOUHUS Mexyp. PasninyHara
XHMCTOJIOTHS € 3a/IbJDKUTEIICH €JIEMEHT, KOMTO TpsibBa na Ob/e JOK/IaBaH B
MPOLIEHTHO CHOTHOIIEHHUE CIPSAMO KOHBEHI[IOHAIHUS yPOTEIEH KOMIIOHEHT. YecTo
UICHTU(GUIIMPAHETO HA TaKaBa XUCTOJOTHS MPU MHAYe KOHBEHIIMOHAJICH ypOTeeH
KapIUHOM C€ CBBP3aHO C arpeCUBHO MOBeCHNE. XUCTOJIOTUYHUTE XapaKTEPUCTUKU
Ha CyOTHUIIOBETE UIPAsT KJIFOYOBA POJIsi KAKTO B JUArHOCTHUKATA, TaKa U 3a
NPOTHOCTUYHATA OLICHKA U JICYEHUETO.

Pa3nensT nMpoabinkaBa ¢ NOApOOHO pasriiexkaaHe Ha pa3BUTHUETO HA
MOJIEKyJIIpHATa KJIacu(UKALUI Ha YPOTEITHHS KapIIMHOM, KOETO IIPEJOCTaBs HOBU
MEPCIEKTUBY 3a pa30upaHeTo Ha OMOJIOrusTa Ha TOBa 3a00/IsBaHE U HETOBOTO
KJIMHUYHO yTpaBieHue. MaeHTuduuupaHeTo Ha pa3IniHu MOJIEKYIApPHU BapHaHTH,
KaTo 6a3ajieH, TyMUHAJICH U JIp., pa3KpHrBa CHICM(PUIHU T€HETUYHU U IIPOTEUHOBU



NpoMUIA, KOUTO KOPEIUPAT C KITMHUYHUTE XapaKTEPUCTUKU U TEpanieBTUYHMS
otroBop. 3agbiadodeHo ca onucanu HER?2 excnpecusita Ha TyMopa npu NalMeHTH ¢
KapLIMHOM Ha IIMKOYHUS MEXYP, HEroBarta CTpyKTypa U QYHKIHS KaTo
TpaHCMEMOpaHEH PELENTOp OT CEMEHCTBOTO Ha ENUAEPMATHUTE PACTEKHU (AKTOPH.
[Ipersienany ca MexaHu3MHTE Ha AKTUBUPAHE M CUTHAIMU3ALMS, KAKTO U MyTALUUTE U
aMIUIMQHUKALMUTE B KOHTEKCTa Ha MOJIEKYJIIpHaTa OMOJIOTHS Ha YPOTETHHUS
KapuuHOM. AkueHTHpaHo e BbpXy HER2 excripecusra B ypoTesieH KapiuHOM,
IPOrHOCTUYHOTO U MPEJUKTUBHO 3HAUCHHUE.

B nocnennara cexuus Ha iurepaTypHuUs 0030p, A-p KpaeBcka pasriexaa noapooHo
poJisita Ha GuoMapkepa p16, KOTO NpeocTaBs LIeHHAa UHPOPMAIKS 32 TUArHOCTHKA,
IPOTHO3a U JICYEHHE Ha KapLIMHOMA Ha MMOYHUS MeXyp. EIMH OT KII0YOBUTE aclieKTH
Ha TyMOpP-CYIIpECOpHUs I'eH pl6 € peryaupaHeTo Ha KIEThYHUS UKBI Ype3
HeraTMBHA peryJlalys Ha KJIeTbYHaTa nposudepanys. pl6 ciyu KaTo NpOrHOCTUYEH
MapKep 3a KIMHUYHMS X0 Ha 3a0ossBaHeTo. HeroBara excripecust Moxe Ja
MpeJCKaXKe pUCKa OT PELIUIUB WIH NIPOrPeCHsl NPU NALMEHTH C paK Ha MUKOYHMUSI
MeEXyp.

B kpas Ha nuTepaTypHUst 0030p CTAHAAPTHO Ca CHHTE3MPAHU U3BOIUTE OT
HEro; Ta3M CEKIIMsS MOCTaBsl OCHOBUTE 3a CHIIMHCKATA YAaCT Ha JUCEPTALlMOHHUS TPYI.
[IpaBu BrieyaTiieHHEe yMEHUETO Ha JI-p KpaeBcka KpUTHYHO U MOCIIE0BATEIHO J1a
o0o611aBa rojisiMa 1o o6em HayyHa UH(pOpMaLusl.

lesita ¥ 3aj1laynTe Ha TPyJa ca ICHO Ae(PUHUPAHH U JOCTATHYHO KOHKPETHH.
ChIeBPEMEHHO 3a/Ja4UTE Ca NPAKTHYECKH OPUEHTHUPAHH — JIa Ce IPOYYH YECTOTaTa Ha
pa3IMYHUTE XUCTOJOTUYHHU CYyOTHIIOBE My CKYJIOMHBa3MBEH KapLIMHOM Ha TUKOYHUS
MeXyp; U3CJIe[IBaHE Ha MOJIEKYJIIPHUAT BapUaHT Ha Pa3IMYHUTE XUCTOJIOTUYHU
cyOTHIIOBE M NIPOyYBaHE Ha TAXHATA YECTOTA; J]a C€ MOTHPCU KOpEIalus MEXTy
KJ1acuyeckara (XMCTOJOTMUHA) U MOJIEKYJIIpHATa KiIaCU(pUKAIMK; J1a Ce OTpeIeiu
HER2-excmnpecusiTa pu pa3JIudyHUATE XUCTOJIOTMYHH CyOTUIIOBE U MOJICKYJISPHH
BapUaHTH; U HE Ha MOCJIEHO MSCTO JIa Ce MPOYYHU eKCIpecusaTa Ha pl6 Mpu pa3inyHu
MOJICKYJISIPHUA BapHaHTH, U3BBH Ipyrara Ha 0a3aaHus BapUaHT.

Marepuranu 1 Metoau. M3cieaBaHuaT KIMHUYEH KOHTUHIEHT BKIrouBa 100
MOCJICI0BATEIHY MAIIMEHTH ¢ XUCTOJIOTUYHO J0Ka3aH MY CKYJHO-UHBAa3UBEH
KapLMHOM Ha MMKOYHHUS MEXYp, Ha KOUTO € U3BBPIICHA paJuKaIHA LINCTEKTOMUS
(34%) unu TpaHcypeTpaiiHa pesekuus (66%) B Kiinnukara no yposorus Ha YMBAJI
»CBera Mapuna®, rp. [nesen, bwarapus, 3a 4-roauiieH 1nepuos — OT MeCeLl SHyapu
2021 r. no mecen aekemBpu 2024 r. B npeacrasenoro npoyusane 86% ca mbxe, 14%
ca )KeHH, NpU cpeaHa Bb3pacT 69,5 roauHu.

OrnucaHu ca OCHOBHUTE MOMEHTHU NPU UMYHOXUCTOXUMUUYHHUSAT MPOLEC, U3NOJI3BAHUTE
cnerupuIHA MapKepu M amnapatypa. IMyHOXUCTOXUMMUSITA IIPENOCTABs KaKTO
Ka4yecTBEHa, TaKa U KOJUYeCTBeHa HH(OpMalKs 3a EKCIPECUsATa Ha LEJIEBUTE
npoTerHu. JleTailyiHo ca ONMcaHu AITOPUTMUTE 38 OTYUTAHE HA U3IIOJI3BAHUTE
MapKepH KaKTO U NMPUJIOKEHUTE CTATUCTUUECKHA METOAU 32 aHAJIM3 Ha JIaHHUTE.




TpsibBa ma ce orOenexar U3KJIIOYUTENHATA BELIMHA ¢ KOATO I-p Kpaescka nondupa
M3II0JI3BaHUTE METO/IH, 32 JIa IOCTUIHE pelllaBaHe Ha Ae(MHUPAHUTE HAyYHU 3a0a4H,
KOETO MOKa3Ba JOOpU HE caMO TEOPUTHYHH, HO U NIPAKTUUECKU YMEHHS.
CnenBa Haki-Ba)KHaTa U OOIIMPHA CEKLIUS ,,pE3YJITaTU U JUCKYCHS ™.
Tyx n-p KpaeBcka npeacraBs moqpoOeH aHalIu3 Ha COOCTBEHUTE CH HaOJIIOACHUS U
MOJIyYeHH JaHHU B CPAaBHEHHE C U3BECTHOTO 0 MOMEHTA OT JIPyTH Hay4HH
uscneasanud. [Ipeanara au ce crerHara u nojapeaeHa CTpyKTypa, o3BojsBalia
MpOCIeNsiBAHE HA BCEKU €IIUH acCIeKT OT NPOYyYBAHETO; 110 TO3M HAYMH Ce
JEMOHCTPHpA SICHATA BU3UsI HA JIUCEPTALIMOHHUS TP 32 IOCTABEHUTE LIEJIU U 32
HayMHa Ha OTrOBapsHE Ha 3a/aJICHUTE BRIPOCH. JIBUXKEHHUETO Ha BCEKU €UH
T0Ka3aTell € MPEeJICTaBeHO C OHATJIEIABAI CHUMKHY, TOJKPENEHH OT TaOJHULH ChC
CTaTMCTHYECKUTE PE3YJITATH, KAKTO M € IPUAPYIKEHO C TEKCTOBO OOCHKIaHE Ha
MOJIy4yeHHUTEe CTOMHOCTU. V3BBpIIEHH ca:
- aHaJIM3 Ha YeCTOTaTa Ha pa3jIMYHU XUCTOJIOTUYHH CYOTUIIOBE MY CKYJIHO-
MHBA3MBCH KapIIXMHOM Ha MUKOYHUA MEXYD,
- aHaJIM3 Ha OCHOBHMTE MOJIEKYJIIPHA BapMaHTU MYy CKYJIHO-MHBa3UBCH
KaplUUHOM Ha IMKOYHHUS MEXYp U NPOyYBaHE Ha YECTOTATa UM,
- aHaJM3 Ha KOpEeJAllMOHHM 3aBUCHUMOCTHU MEXIy XMCTOJOrMYHA U MOJIEKYJIsIpHa
KJacupuKalus;
- adayiu3 Ha her2 excrpecusTa Npy pa3IudyHU MOJIEKYJIIPHU BapUAHTU U
XMCTOJIOTUYHHU CYOTHUIIOBE;
- aHaJ M3 Ha eKcrpecusTa Ha pl6 mpH pasIMyHM MOJIEKYJISPHU BapUaHTH;

B ,,3aKII0YMTEIHA JUCKYCHUS ™ aBTOPBT JEMOHCTPUPA MHOIO BUCOKO HUBO Ha
MHTErpalys Ha CBOsI TPYJ ChC CBETOBHATA JIUTEPATYpa 10 TeMaTra. MHOrOKpaTHO
CHOTHACS Pe3yJITaTUTE, 10 KOUTO IPOYUYBAHETO JJOCTHUTa, C TE3U HA Y TBHPIACHU
usciiegosaresiv. CTErHATO U epyIMPaHO ca U3BJICYEHU U3BOJUTE OT CTATUCTHYCCKUTE
W34MCIIEHHs, OTHOBO B CTPYKTYpPHUpPaH U nocienosaresneH Gopmar. [1o oTHomeHue Ha
XHACTOJIOTHYHHU CyOTHUIIOBE M TAXHATa YECTOTA CE MOAKPEIS Te3aTa, Y€ TYMOPHTE C
BapHalys B XUCTOJIOTHSTA HE Ca U3KIIIOUEHHUE, @ [10-CKOPO MPABUJIO IIPU MY CKYJTHO-
MHBa3MBHUS paK Ha MeXypa — HaJl JB€ TPETH OT CIy4auTe UMAT HAKaKBa Jpyra
OTKJIOHSBAIIA ce 0COOEHOCT (IMIOCKOKIEThYHA, XKIIE3UCTa, CAPKOMATOMIHA U T.H.).
[IpernopbuBa ce MaToJorbT aKTUBHO 12 ThPCH TAKWBA BapUalliH, Thi KaTo
MJIEHTU(GUKALMATA UM MOXeE Ja IPOMEHHU TPENIMHTA U JIa TPOMEHH TEPareBTUYHOTO
IUIaHUpaHeE.
3a moseKyaspHara Kiacudukaims, 6asupana Ha MXX-cyporarHu Mapkepu:
M3BBPIIEHOTO B IPOYYBAHETO UMYHOXHUCTOXUMUYHO NPOGUIMPAHE Y CIICIITHO
crpatiduippa no4Ty Bcudku (91%) oT ciiyyauTe KbM CbOTBETHUS MOJIEKYJIAPEH
BapMaHT CIPAMO KOHCEHCycHara Kiacudukarus. Ilocturnaroro pasnpenenenue (33%
6azannu, 50% cyMapHO JyMUHATHH, 9% 6a301yMUHATHU, 8% ABOMHO-HEraTUBHK)
CHBIIAJIa C rojieMUTe pedepeHTHH NpoyuBaHus. Pasriexiaa ce caMOCTOSATETHO
0a30/lyMUHAJIEH BAPUAHT KaTo Ce yCTaHOBsiBa, ye TsaxHata HER2 excnipecus € Mexay
Ta34 Ha YUCTO JIyMUHATHUTE M YUCTO Oa3aaHUTE, a p16 NpoUIbT UM KIOHU KbM
JIyMUHAJIHUS.

I1py U3BBPIICHOTO CPABHEHHE MOP(OIIOTHs — MOJIEKYJIAPEH BapUaHT NOJIyyeHaTa
KOpeJalys MEX/Iy KJIacuuecKaTa XMCTOJIOIHYHA JMarHo3a U MOJIEKY IpHUsS Npodui e



JI0 ToJIsiMa CTETIeH 0YaKBaHa, HO BHIIPEKM TOBA LICHHA 3a MOTBbpKAeHUE. T4 nokassa,
4e MOp}OJIOTUUHUAT HEHOTHUIT 0Tpa3siBa MOUIekKAIIKUS TEHOTUIT/TpaHCKpUnToM. [I-p
KpaeBcka nogyeprana, ye ce HabJr0jaBa IMPEKTEH JUATHOCTUYEH €PEKT T.€. aKo
[aToJIOrbT BUJIM OTIPEAEIIEH PAABK CyOTHII, TO MOXE /1a C€ IIPEABUIN HAKOU
MOJIEKYJISIPHA OCOOCHOCTH.

[IpoyuBaitku HER2 xaTo nporHocTuueH u NpeiuKTUBeH OMOMapKep, aBTOPBT
ycTaHoBsiBa BHcokara yectota Ha HER2 cBpbXxekcnpecus npu My CcKyJTHO-UHBa3UBHUS
paK Ha ITMKOYHHUS MeXyp, 0cobeHo B omnpeaeneHu noarpynu. O6uo 25% ot Bcuuyku
ciyyau ca 3+ no UXX, KoeTo ru npaBy NOTEHIMAIHU KaHAKMAaTH 3a aHTU-HER2
Teparnus, a ome 22% ca 2+ (rpaHu4HU; 4acT OT TAX BEPOATHO OKMXa MMald F'eHHa
aMIuTMUKaUs TpyU JOTbIHUTENEeH aHaiu3). C Ipyru AyMu, NpUOIU3UTEIHO €HA
4ETBBPT A0 €/1Ha TpeTa oT nauueHture HocaT HER2 xaTo TepaneBTnyHa MulieHa.
JI-p KpaeBcka orumra cuiiHarta acounanus Ha HER2 ¢ mymunanHo-augepenypan
nbT. JITaHHUTE TTOKa3BaT, Ye JIy MUHAJIHUTE TYMOPH MHOro 4yecto exkcripecupat HER2,
JIOKaTo Ga3aHUTE MPAKTUYECKH - He. Ta3u B3auMOBpB3Ka UMa U TEparieBTUYHA U
IPOTHOCTUYHA CTOWHOCT.

AHaJIU3MpaHM ca pe3yJITaTUTE OT aBToOpa M0 Temara 3a pl6 craryca: ekcnpecusTa Ha
p16 nokasBa AByGa3HO pasnpee/eHle Cpe/i MHBa3UBHMs KapLIMHOM Ha IMUKOUHUS
MeXYp, OTpa3siBaiiKu pa3IMUyHUTE MEXaHU3MHU Ha HapyllaBaHe Ha Rb-mibTs.
JlyMuHaTHUTE NanwjiapHu TyMOpPH ca p 1 6-0TpULiaTe M, JOKaTO Ty MUHAIHUTE
HeCTaOW/IHU U HEBPOCHIOKPHUHHO-TIO00HUTE TyMOpH ca pl6-nosutuBHU. basannute
KapIMHOMH MPOSIBSBAT MpoMeHuBa pl6 excripecust. Unentuduuupanust 6as3o-
JyMHHAJICH BapUaHT € MPeIUMHO pl6-HeraTuBeH (puOau3uTesiHo 78%), KOETO Io
Haco4Ba KbM JIyMUHAJIHUS MoJieN1 Ha uHakTuBupane. [[-p KpaesBcka nocousa, ue pl6
CITY’)KH KaTO CypOoraTeH MapKep 3a JONbJIHUTEIHO TUIIM3UPAHE HA Iy MUHAJIHATA
kareropus. J{udy3Ho p16-mo3UTHBHUTE TYMOPH Ca JIyMUHaJIeH HECTaOWJIEH, a
JlyMUHAJICH manuiapex e pl6-HeratuBeH. ToBa npaBu pl6 LIEHEH JONBIHUTEICH
MHCTPYMEHT IIPU MMYHOXHUCTOXMMHUYHATA KJIaCU(PUKaIMA U CBIIO TaKa UMa
MPOTHOCTUYHA U TeparieBTUYHA HACOKa.

Cekups ,.U3BOIM" U3KIIIOYUTETHO CUHTE3UPAHO MPEICTaBs 3aKII0UECHUATA HA
aBTOpa ClIE/l IPOBEXKIaHE HA TOBA 3aIBJIOOYEHO IIPOYYBAHE U I'M ChOTHACA KbM BCsAKa
€/lHa OT IIOCTABEHUTE B HAYAJIOTO 3a/1a4M Ha JIUCEPTAllMOHHUS TpyA. TyK OTHOBO
JOKTOPAHTHT AEMOHCTPUPA CEPUO3HUTE CH [TO3HAHMS 110 TEMaTa, KaK Te ca ce
000raThIv 1o BpeMe Ha M3CJICIBAHETO, KOETO € MIPOBEIEHO LIEJIEHACOUEHO U
JIETEPMUHUPAHO.

B kpas Ha To3u pa3zen 1-p KpaeBcka pe3toMupa 1ojay4eHuTe JaHHU U Ipejiara
TMepPCOHAM3UPaH MOAXOI, Ype3 U3I0I3BAHE HA UMYHOXUCTOXUMHUYEH AJITOPUTHM
(npunosxenue 1) 3a THIM3UPAHE HA MYCKYJIOMHBA3MBHUS KapIIMHOM Ha MMUKOYHUS
MeXyp, C KOETO Jla c€ ONTUMU3UPA TEPANIEBTUYHOTO IIOBE/ICHHE 3@ BCEKH MAIMEHT.

Jlucepraiysra NpoabKaBa ChC CEKLUS JIDUHOCK ™, KOUTO Ca TOYHH,
CHOTBETHHM Ha ITIOCTABEHUTE 3a1auy, IOCTUIHATUTE PE3yJITaTU U MOKa3BaT aJeKBaTHO
MSCTOTO Ha TpyJa B ObJIrapckaTa U cBeToBHaTa auTeparypa. OTKpOEHH ca celleM
OpPUTHHAJIHHA Hay4YHO-TCOPETUYHH U HAYYHO-IIPAKTHIECKH IIPUHOCH.



U1 Hakpasi, HO He U 110 BaXXHOCT, npeau Oubanorpadusra, ce akiieHTHpa Ha
BB3HUKHAINUTE B X0J1a HAa NPOYUYBAHETO ““HOBU XMIIOTE3U M MPEUIOKEHUS ", C KOETO Ce
oyepTaBaT BIKIAHHUATA Ha aBTOpA 3@ €BEHTYaJIHUTE HACOKH M LIEJIM Ha ObIeIu
Hay4HH U3cieBaHus. BaxxHo e 1a ce oTOenexu, 4e 4acT OT NPeUIOKEHUITa UMaT
NOJYEPTAHO NPAKTHUECKO MPUIIOKEHUE B KIIMHUYHATA TPAKTHKA.

3akioyeHue:

J-p Ennua I[lerpoBa Kpaescka 3aBbpiiBa Meauuuncku yHuBepeuret — [lneBen
npe3 2014 r. [Ipunobusa cneuuannoct no “O61a 1 KIMHUYHA natosnorus’ npes 2021
I. ¥ O MOMEHTa paboTH KaTo JieKap-creudaiucT no “O061a 1 KIMHUYHA TaToJIorus”
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To the Chairman of the Scientific Jury
announced by order No. 4789/16.12.25
of the Rector of MU-Pleven

REVIEW

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

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 of Pleven 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." of Dr. 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 of HER2 and p16.

The dissertation is presented on 202 standard pages and is illustrated with 14 tables, 14
figures, 17 photomicrographs and 1 appendix. The literature review includes 221 titles,
of which 1 is in Cyrillic and 220 are in Latin, 178 of which are from the last 10 years.
[t is structured as follows:



1. 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 — 1 page;

10. References — 39 pages;

11. Publications, participation in scientific forums, courses and projects related to the
dissertation work - 4 pages;

12. Appendices — 1 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 of patients.
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 of morphological 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 of molecular
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. Tumor HER2
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.
pl6 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 specific markers 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 of p16 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 of morphology - 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 of HER2 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 of HER2 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 of p16 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 p16-positive. Basal
carcinomas exhibit variable p16 expression. The identified basal-luminal variant is
predominantly p16-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 p16-positive tumors are luminal
unstable, and luminal papillary is pl16-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 1) 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 of Medicine, 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".
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