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PEIIEH3US

ot IIpo¢. {-p Uimsa AtranacoB Baramku, a.m.

Ha auceprauuoHHus Tpya Ha J[-p Bacun Jlumutpos Hanes
JIOKTOpPaHT KbM KaTezpa ,,CecTpuHCKU Xupypruuuu I 'proku®
KoM dakyinrer .,.3npaBuu ['prwxu™ Ha MY — [1neBen,

C HAyYHH PBKOBOJIMUTEH:

1. Tou. JI-p Ctpaxun AcenoB CTpauiuioB a.M.

2. lou. 1-p san HenkoB MBanoB a.M.

Ha T€Ma

»IIpoy4BaHe yecToTaTa H POJISITAa HA MOP(OJOrHYHUA H OHOJTOTHYEH
TYMOPEH XeTepPOreHUuTeT NPH KapIHHOM Ha MJIeYHATA KJie3a*

3a npuchKIaHe HA 00pa3oBaTe/IHA U HAYYHA CTeNeH

»AOKTOP*

JlucepraunoHHusaT Tpya Ha [[-p Bacun JlumutpoB HaneB e nHamucan Ha 145 craHmapTHH,

MaIIMHOTTUCHU CTPAHHUIIM 3a€JTHO C YETPUTE MPUIIOKEHHS U € OHaryieieH ¢ 16 uBeTHU (urypH,

36 tabmuuu. bubnuorpadusra ceabpxka 358 nuTepaTypHHM H3TOYHMKA, OT KOMTO ca Ha

narununa 358. CtpykTypara Ha Hay4yHaTta pa3padorka e: JIuteparypen 0630p — 31 crpanuiy,

Llen u 3amaun — 1 cTpanuna, Marepuan 1 MeToau — 5 cTpaHuLM, Pesynratu u obewxaane — 70

ctpanuuu, M3sogu — 1 crpanuum, Ilpunocu — 2 crpanuna, Kuuronuc — 34 crpaHuim,

[Tpunoxenue- 4 ctp.



JuceprauOHHUAT TPy 1 € 0400peH M HaCOUeH 3a OUIIMAIHA 3alKUTa OT PA3IIMPEH KaTeIpeH

cbBeT Ha Karenpa ,,Cectpuncku Xupypruunu ['pmku’ npu ¢paxysrer ,,31pasuu [puku™ Ha
MY — [1neBen

JlucepTalMOHHUAT TPy € C XHPypruyHa HACOYEHOCT M € IIOCBETEH Ha IIPOYYBAHETO
4ecToTaTa ¥ poJjsTa Ha MOPGOJIOrMYHHS W OMOJOTHYEH TYMOPEH XETEPOr€HHUTET MpH
KapIMHOM Ha MJIeYHaTa Jie3a. TakoBa KOMIUIEKCHO pasriie)kJaHe Ha Te3d mpoOJeMH He €

NpaBeHo 0 MOMEHTa B bwirapusi.

3aboneBaemMocTTa U OOJIECTHOCTTA OT paK Ha I'bpaTa B Bbjrapus HEMPeKbCHATO HAPACTBA,
KaTo ce HabJI10/1aBa €/JHa TEHACHIMS KbM [T0/IMJIa/IsIBaHE Ha Ta3u MATOJIOTHsI, KOETO yBeIMYaBa
3HAYMTENIHO TeXECTTa U. CMBPTHOCTTA BCJIEJCTBHE HA MAITHEHH 0Opa3yBaHMs Ha MJICUHATA
XKJIe3a y Hac € €JHa OT Hai-BUCOKMUTE CHpPSAMO BCHYKH EBPOINCHCKHM CTpaHH. Bcuuko
rOpPENOCOYEHO MOKa3Ba, Ye ChLIECTBYBA OIPOMEH MPOOJIEM CBBP3aH C paHHATa JIHarHOCTHKA U
aJIcKBaTHUTE METO/IM Ha JICUCHUE U NPOCIIe/IiBaHe Ha MAllMEHTHTE C TOBA 3a00JIsIBaHE, BHIIPEKH
HAJIMYMETO Ha €MHEH IOAXOJ CpeJl JICKapUTe OCHINECTBSBAIIM TE3H MEIULIMHCKHA JICHHOCTH.
Haii-Texka e cuTyanusTa cpeji Xupyp3uTe, KbIETO 3a OChLIECTBABAHETO HA AOCTATHYEH 00EM
IPU CKCIM3MPAHETO HA MACTOTO HA TyMOpa C 1 U30sSrBaHe Ha JIOKATHU PELUINBH, KAKTO U
32 M3BBPUIBAHETO HA CEHTHHE/IHATa JUM(HA OHONCHSA 3a OllEHKA Ha perHOHaHUs JMMbeH
OaceliH 3a HaIMYMETO WM JHMIcaTa Ha MeracTasd. [IpoGiaeMbT ¢ MOpDOIOrHYHMS H
OMOJIOTMYEH TYMOPEH XETEPOreHHMTET MPH KApIMHOM Ha MJIEYHATa >KJIE3a ChIIO € BaXKEH
(bakTop B JICYEHUETO NMOHSIKOTA HETJIMXKUPaH OT Xupyp3uTte. VimeHHo B Tasu nocoka JI-p Hanes
HacoyBa YCHMJIMSATA CH 4pe3 IpEICTaBsSHE Ha Hal-ChbBPEMEHHHTE CBETOBHH TEHJCHIMH W

IIPUJIAraHE€TO UM IIPHA NALUECHTUTE Y HacC.

PaGorara na J[-p HaneB e mocBeTeHa Ha pasuiMpsiBaHe MO3HAHUATA B 0o0JacTTa , Ja ce
YCTaHOBH pojsTa Ha MOP(OJOrMYHUS U OHOJIOTMYEH TYMOPEH XETEPOTeHHTET MpH
JAMarHOCTHKA Ha MAllMEHTH ¢ KapUMHOM Ha MJIEYHATa Jie3a MOJXOASAIIM 32 HEOaJI0OBaHTHA
XHMHOTEpanus, a ChIIO ¥ Ja Ce ONpEAEIH pojsiTa My BBPXY MOCIEABALIMS TEpaneBTHUCH

nmoaxon



HEJTA U 3AJJAYUTE Ha qucepTalldOHHUS TPY €a SICHO U TOUYHO (OPMYJIMPaHH.

JI-p HaueB cu mocraBst 3a L€l Jla YCTQHOBH poJjita Ha MOp(ONOrMYHMs ¥ OHOIOTHYEH
TYMOpPEH XETEPOTeHHUTET NPH JHUArHOCTHKA Ha NAlMEHTH ¢ KapIWHOM Ha MJICYHATa XJjesa
MONXONAIIM 3a HEOaqIOBaHTHA XHMHOTEpANnus U Ja Ce OINpeleiad pojisTa My BBPXY

nocjcaABalusa TCParneBTHYCH IIOAXO0

JIMTEPATYPEH OB30P

JlutepartypHusT 0630p € JA0CTaThuyHO MojapobeH u 3aema 31 ctpanuuu. Toit npezncrasisBa
okoJsio 1/3 oT obmms 06eM Ha JUCEpTAlMsTa U pasTiIexXAa BCHUKU acleKTH Ha npodiema.
[Ipe/icTaBeH € MPaBHIIHO ¥ pasIpe/ieieH IPONOPIHOHATHO. B HEro ce noka3sat KOpEeKTHO Hai-
CHBPEMEHHHUTE JIaHHM  CBBpP3aHH C  €THOMATOTeHe3aTa,  KIMHMYHATA  KapTHHA,
IaTOJIOrOAHATOMUSTA, JUarHO3aTa, JEYEHUETO U IIPOrHO3aTa Ha paka Ha rbpaara. O630psT €
Oanancupa, WHGOpPMATHBEH M TOKa3Ba J0OpO IMO3HABaHE Ha JMTEpaTypaTa CBbp3aHa C

JUCEPTALIMOHHUS TPY/ OT JOKTOPAHTa.

MATEPHUAJI U METO/JIA

Uscnensanu ca 110 MbIHONETHY NALMEHTH C KIIMHUYHU U 00pa3HH aHHU (KaTerOpU3MpaHH C
BIRADS 4-5) 3a hopMalus B MIICUHHTE HKJIE3H MOUISKAIIM HA XHUCTOJIOTHYHa BepUrKanms,
cite]] KOSITO OTTOBapsT Ha KpUTEpUMTE 3a HeoamoBanTHa Xumuortepanus (HAXT) - nmauuentu
¢ aBaHCHpaJo 3a0o0JisfBaHe MOAXOAALIM 3a MpEeJONepaTHBHA CHCTEMHA Tepanus. Benuku
MalMeHTH BKJIIOYEHH B W3CIEBAHETO ca AuarHoctuiupanu u onepupanu cien HAXT B
VYMBAJI- IlneBeH u ca moAaOpaHH Ha CIy4aeH IPHHIMI OT apXuBa Ha OTAEJIECHHETO IO

knuHuyHa natosorus npu Y MBAJI- Ilnesen.
TIpoBe/IeHO € PETPOCTIEKTUBHO MIPOyYBaHe 3a MepHo/ oT 5 ronuuu /2016r.-2021r./.a.

B JuceprauusaTa ca M3IO0JI3BaHU KIMHUYHH, NJOKYMCHTAJIHH H CTaTUCTHYCCKH MCTOOHU Ha
Ipoy4BaHE. I/I3B'I>pI.IICH € JIOTUYEH M M3YCpIaTC/ICH aHaJli3 Ha IMIBPBHYHHUTC [daHHH.
WU3non3BaHuTe METOOUKHU Ca OIMCAHH HOIlpO6HO U IIOCJICIOBATEIIHO U JaBaTt sCHa IpE€acTaBa

3a rnoaxoaa KbM OCHOBHHSA np06neM.



PE3YJITATH

J1-p Hanes cneziBa cTporo xo/a Ha mocraBeHute 3aauu. OTueTeHa € 4eCTOTa Ha XeTEPOreHHH
TYMOPH CpeJl CllyyaifHa W3BajJiKa OT MalMeHTH ¢ AMarHOCTHLIMpaH pak Ha repaata - 10.91%,
npu ensa 2 % oTtueTeH MosieKkyJispeH xereporeHuTeT. Jlo 90% oT ciyuyauTe ca AoKa3aHH Ha
pesexraT. Hsima noka3aHa CTaTUCTUYECKM 3HAyMMa Bpb3Ka MEXJy OposT Ha ThbKaHHUTE
IWIMHAPH M 4E€CTOTaTa Ha OTYETEHUAT XETEPOreHUTET IpHU Jloka3aH xereporenureT Ha JIUb.
BusiHa € ue XeTeporeHHUTe TYMODH Ce€ XapaKTepH3Hpa ChC 3HAUMTEIHO MO-MJIajla Bb3pacT,
oopMs TEHAEHIMS KBM T0-TOJISIM TYMOpEH 00eM, Mo-HUCKa CTeNeH Ha Au(epeHIranus, 1no-
BHCOKA YECTOTa Ha MYJITH()OKATHOCT MM MYJITHLEHTPUYHOCT, IMO-BUCOKA YECTOTa Ha
IIbPBUYHA PE3UCTEHTHOCT U PELIM/IUB, KAKTO U YECTOTA Ha BTOPH IIbpBHUEH TyMOp. [Ipobiiemuu
0CTaBar CJIy4auTe C MOJIEKYJIIPEH XETEPOrC€HUTET, IPU KOUTO TyMUHATIEH A TUIl KAPLIMHOM Ha
rbpaata ce komOunupa ¢ HER2 no3utuBeH wWiM TpOHHOHETraTUBEH KPIMHOM, KOMTO
3aTpy/IHsBaT Ha3HAYaBaHE Ha TapreTHa TEpanus, ¢ HEBB3MOXKHOCT 3a IPOrHO3MpAaHE Ha

TEPAIICBTHYCH e(l)eKT U ABJITOCPOYHH I1I0JI3H..

Uscnensanero Ha Caspase-3 u Ki-67 excripecust B IpoOBEAECHOTO OT HAC MPOYYBaHE, TOTBBP/IH
JOCTBIIHUTE KbM MOMEHTa JIaHHM B JIATepaTypaTa 3a HaJMuyHa aronro3a- HHAyLHpaHa
npoaudepanus, 3acTblieHa B HaW-rojsiMa CTENEeH B Ipynara Ha XETEpOreHHH TYyMOpPH,

OCTaBallla INpEArnocTaBKa 3a I10-3aT€rHaT X0/ Ha [IPOTUYAaHE U I10-JI0IIa ITPOTHO3a.

- Bucokurte HuBa Ha Caspase-3 npu u3xo/iHa Ouoricus ca no-uHopmaruBau ot Te3u Ha Ki-67,
npeanonaramy no 100sp epext or HAXT, Ho kaTo 15710 mo-jioma nporuo3a 3a nalueHTHTE.
Ho 3a pasnuka ot Ki-67 , Caspase-3 He oka3Ba CTaTUCTHYECKH 3HAYUMA BPb3Ka C OTIPE/CIICHU

MOJIEKYJIIPHHU IIOATUIIOBE, XUCTOJIOrMYeH rpein unu T- stage cneq HAXT.
Pesynrature ca 100pe oHarsieeHu rpagM4HO U TaOJIUYHO.

Ananu3bpT Ha  pesyiarature  BiiouBa — napamerpuueH  (Kommoropos-CmupHOB),
HenapameTpuueH (IImapcon), kakto u kopenauuoHeH (Kenman u CnmapmaH) aHaiu3u.
Cratuctuyeckata o0paboTka € ChbBpEeMEHHa W JOCTOBEpHA. AHalM3UpaHH ca (axropure,

KOUTO OMXa MOTJIM J1a OBIUSAT HEOIAronpUsITHUS U3XO/I.



OBCBHXXJIAHE

B ob6cwxmanero JI-p HaneB moka3zBa 3aabiIO0OYEHM pa3ChXACHHS W 3aKIIOYCHHS 32
nosiyyeHute pe3ynrati. CpaBHsIBa Oy YEHUTE PE3YITaTH OT JAUCEPTALMOHHUS TPY /I C TE3H Ha

4y’ KJIECTpaHHU aBTOPH U C BOJEILHU aBTOPH Yy Hac.

HanpaBeHa € KOpPEKTHa CBIIOCTAaBKa C PE3YJITATUTEC Ha pa3jlIvuvHU aBTOPH H Ca IOTHPCCHHU
JIOTHYHH OOSICHEHHSI 110 OTHOLIICHUE YCTAaHOBCHUTE I'OJIEMU pa3Indus Ha COOCTBEHHUTE JJAHHU C
TE3U HUTUPAHU B JIUTEpaATypaTta. ITocTurnarure pe3yJiTaTd C MaJIKA U3KIIIOYCHUSA Ca HAlIbJIHO

CBIIOCTABUMH C TE3U OT APYTH MOJOOHH NMPOyUYBaHUS.

M3BOIM

HanpaBenute H3BOIAM OT JOKTOpAHTa ca A00pe INpEICTaBeHH, CIEABAT B MBJIHA CTENEH OT
Hay4YHHWTE aHAJIM3K B JUCEPTALMOHHUS TPy U IIOKa3BaT 100pa HayyHa CTOMHOCT U 3HAYMMOCT
Ha M3cliefioBaTelickaTa AEWHOCT Ha aBTOpa. Te KOpeclnoHAMpaT ¢ IOJIy4YEHHUTE PE3YJITaTH U

HarpaB€HOTO oOCHXKIaHE U OTroBapAT Ha IOCTaBEHUTE 3alaqH.

M3BoauTe KOPEKTHO MOKA3BAaT TEHJCHIMHTE B MEIMUMHCKHS MEHUJDKMBHT Ha paka Ha
rbpaara B Beirapus. Te uMaT 1leHEH HaydeH XapakTep M ca NPUIOXKUMU B XHpypruyHaTa

MpaKTHKA.

KBM paszpaboTkaTa MOraT Jia ce OTIIPABST U CIEAHUTE KPUTHYHHU OENIEKKH:

B nuteparypHuaT 0630p W OGubnrorpadusita HIMa MUTHPAHHS ¥ M3TOYHHMIM HA OBJIrapcku

ABTOPH.

Bonpekd ToBa B JucepTauuoHHHs Tpyd Ha JI-p HameB ca mocTturHatd KaTeropuyHH M

CTOMHOCTHH pe3yJITaTH ¥ uMa OEe3CIIOPHH Hay4YHHU IPUHOCH.



Kato TakuBa oT4uTam:

1. - CnOpana e moapobHa MHpOpMalMs U € OTYETEHA 3HAUYMMOCTTA Ha CTAHIApPTHHUTE
NPOrHOCTHYHHU MTPOMEH/IMBH BKIIoueHH B Nottingham prognostic index, B koMOuHaIKsL
¢ MOpP(OJIOTHYHU U MOJIEKYJISIPHM XapaKTEPUCTUKU B 4ECTO MpobjieMaTHyHaTa rpyra
OT XETEPOTreHHHU TYMOPH.

2. - Uscnenpana e excrnpecus Ha Caspase-3 kato mapkep ¢ ngoOaBeHa HH(OpMaTHBHA
CTOMHOCT KBM BHCOKOBApMAOMIHUAT M HECUTYpEH IIPOTHOCTHYEH M OLEHBYEH
npoaudeparuBen mapkep - Ki-67

3. - HampaBeH € ONUT 3a KOMILIEKCHA OI[EHKA Ha CJIOXXHOTO U MYJITH(HAKTOPHO BIMAHHE
Ha MOP(OJIOTHYEH W/UIIH MOJIEKYJSIpEH XETEPOT€HUTET U HETOBOTO OTPAXXEHUE BBPXY

€BOJIIOLIMA, IIPOTHO3a U TCPANICBTUYCH e(l)eKT IpHY NAaOUCHTH C paK Ha I'bpJaTa.

[X. IIprHOCH C IPUIIOKEH XapaKTep:

- Jloxa3aHa € Bpb3Kara Ha TYMOPH C NpPOSIBEH MOPQOJIOTHYEH H/HIM MOJIEKYJSPEH
XETEPOTEHHUTET U (HAKTOPH € HUCKA IPOrHOCTHYHA CTOMHOCT- IOJIsIM TYMOPEH 00€M, HUCKa

nudepeHIrais U MO3UTUBEH HOMAJIEH CTaTyC

- OTyeTeHH ca KOHKPETHU MapkepH B siuneTo Ha Ki-67 B komOuHanus ¢ Caspase-3 umaniu
OTHOIIEHHE KbM MPOCIEIIBaHe Ha TeparneBTHYCH e(eKT U eBOIIOLMSA Ha TyMOpa IIpH paK

Ha I'bpJara.

- Criopejt IIpeICTaBeHUTE OT HAC IAaHHM, HeoOxoquMocTTa oT npeouenka Ha HER2 craryc
cnenq HAXT octaBa npotuBopeunBa npu HER2- mo3uTuBHU NanueHTH, MOpaay Jurca Ha
KOMIIOHEHTa, KOSATO Ja Hajara Jpyr TepaneBTHYEeH IIOJXOJ B ClIydauTe Oe€3 IBJIHO
nosausBane. He ce oTyuTaT ABJIrOCPOUHH MOJI3H OT IPOMSIHA B TEPANIEBTUYHHS PEKUM Ha

0a3a Taka onucaHuAT TUM U yectota Ha HER2 KoHBepcHsl Ipu pelMauB U METacTas3u.



3AK/IIOYEHHUE

JlucepTaHTHT € U3BBPIINII IPEIIU3HO PETPOCHIEKTHBHO MPOYYBAHE C J00pa HAyYHO-IIPUIIOKHA

CTOMHOCT.

[IpencraBenure U3BOAM ca SICHO U J00pe (GopMyHpaHH, KaTO OTrOBApAT Ha IOCTABEHHUTE

3a/la4yM U OTpa3siBaT CHIIHOCTTA Ha JAUCEPTALIMOHHUS TPYI.
PaGotara e noOpe opopMmeHa u jiecHa 3a YeTeHe.

B 3akmoueHHe, NpelOCTaBEHMs] 3a pELEH3MpaHe JUCEepPTAalMOHEH TpyJ Ha TeMa
L[IPOYUBAHE YECTOTATA U POJISITA HA MOP®OJIOI'MYHUA 1 BUOJIOTUYEH
TYMOPEH XETEPOI'EHUTET IIPU KAPLIMHOM HA MIJIEYHATA XIJIE3A® e cbc
CHUIECTBEH HAyYHO-NPAKTHYECKH MOTEHLHal. TOoi HambJHO CHOTBETCTBA Ha CETAlIHUTE

MCJIUIIMHCKH HOTpe6HOCTH " aBTOPBHT ITOKAa3Ba Il06’bp IIOAXOA ¥ 3HAYUMH ITPUHOCH.

HpenopquaM Ha IMMOYHUTAEMUTEC YJIICHOBC Ha HAYYHOTO XYPH Ja IjlacyBaT IOJIOXKUTECIIHO 3a

npuchxkaane Ha JI-p Bacun Jlumutpos Hanes Ha oOpa3oBarenHa 1 Hay4Ha cTeneH ,, Jlokrop™.

Ha ocHoBaHue un.59 ot 33514

rp. [TnoBauB PENEHHEITS o vcomsstrimansammmbimsnnism sisnibnasnmmimenms

/ Tlpod. J1-p Unus Aranacos baramku, .M./






REVIEW

by Prof. Iliya Atanasov Batashki, MD, PhD, DSc

of the doctoral dissertation by Dr. Vasil Dimitrov Nanev
doctoral candidate at the Department of Surgical Nursing Care
Faculty of Health Care, Medical University — Pleven,
under the scientific supervision of:
1. Assoc. Prof. Strahil Asenov Strashilov, MD, PhD
2. Assoc. Prof. Ivan Nedkov Ivanov, MD, PhD

on the topic

“A Study of the Frequency and Role of Morphological and Biological Tumor
Heterogeneity in Breast Carcinoma”

Submitted for the award of the educational and scientific degree of

“DOCTOR?” (PhD)

The doctoral dissertation by Dr. Vasil Dimitrov Nanev comprises 145 standard typed pages,
including four appendices, and is illustrated with 16 color figures and 36 tables. The
bibliography contains 358 references, all 358 in Latin script. The structure of the work is as
follows: Literature Review — 31 pages; Aim and Objectives — 1 page; Materials and Methods —
5 pages; Results and Discussion — 70 pages; Conclusions — 1 page; Contributions — 2 pages;

References — 34 pages; Appendices — 4 pages.



The dissertation was approved and referred for public defense by the extended departmental
council of the Department of Surgical Nursing Care, Faculty of Health Care, Medical

University — Pleven.

The dissertation has a surgical focus and investigates the frequency and role of morphological
and biological tumor heterogeneity in breast carcinoma. Such a comprehensive examination of

these issues has not previously been conducted in Bulgaria.

The incidence and prevalence of breast cancer in Bulgaria are continually increasing, with a
trend toward diagnosis at younger ages, which significantly increases the burden of the disease.
Mortality from malignant breast tumors in Bulgaria is among the highest in Europe. These
circumstances highlight major challenges in early diagnosis and appropriate methods of
treatment and follow-up, despite a unified approach among physicians providing these services.
The situation is particularly challenging for surgeons, who must ensure an adequate extent of
tumor excision to prevent local recurrence and perform sentinel lymph node biopsy to assess
the regional lymphatic basin for the presence or absence of metastases. Morphological and
biological tumor heterogeneity in breast carcinoma is also an important factor in treatment,
sometimes overlooked by surgeons. Dr. Nanev directs his efforts toward this issue by presenting

the latest international developments and their application to patients in Bulgaria.

Dr. Nanev’s work seeks to expand knowledge in this field, establish the role of morphological
and biological tumor heterogeneity in diagnosing breast cancer patients eligible for neoadjuvant

chemotherapy, and determine its impact on subsequent therapeutic management.

The AIM AND OBJECTIVES of the dissertation are clearly and precisely formulated.
Dr. Nanev aims to establish the role of morphological and biological tumor heterogeneity in
diagnosing patients with breast carcinoma who are eligible for neoadjuvant chemotherapy and

to determine its influence on subsequent therapeutic management.



LITERATURE REVIEW

The literature review is sufficiently detailed and spans 31 pages. It represents approximately
one-third of the dissertation’s overall length and addresses all aspects of the problem. It is
appropriately presented and proportionately structured. It accurately outlines current evidence
concerning the etiopathogenesis, clinical presentation, pathology, diagnosis, treatment, and
prognosis of breast cancer. The review is balanced and informative and demonstrates the

doctoral candidate’s sound knowledge of the literature relevant to the dissertation.

MATERIALS AND METHODS

The study included 110 adult patients with clinical and imaging findings (BI-RADS
categories 4-5) indicating breast lesions requiring histological verification. Following
verification, these patients met the criteria for neoadjuvant chemotherapy (NACT),
namely advanced disease suitable for preoperative systemic therapy. All patients included
in the study were diagnosed and operated on after NACT at University Hospital — Pleven
and were randomly selected from the archives of the Department of Clinical Pathology at

University Hospital — Pleven.
A retrospective study was conducted over a five-year period (2016-2021).

Clinical, documentary, and statistical research methods were used in the dissertation. The
primary data were analyzed logically and comprehensively. The methods are described in detail

and in sequence, providing a clear understanding of the approach to the main research problem.

RESULTS

Dr. Nanev closely follows the stated objectives. The frequency of heterogeneous tumors in a
random sample of patients diagnosed with breast cancer was 10.91%, while molecular
heterogeneity was reported in only 2%. Up to 90% of cases were confirmed in resection
specimens. No statistically significant association was demonstrated between the number of
tissue cores and the frequency of detected heterogeneity in cases with heterogeneity established
on core needle biopsy. Heterogeneous tumors were associated with significantly younger
patient age, a tendency toward greater tumor volume, a lower degree of differentiation, a higher

frequency of multifocality or multicentricity, higher rates of primary resistance and recurrence,



and a higher frequency of a second primary tumor. Cases of molecular heterogeneity in which
luminal A breast carcinoma coexists with HER2-positive or triple-negative carcinoma remain
particularly problematic, complicating the selection of targeted therapy and making it difficult

to predict therapeutic response and long-term benefits.

The assessment of Caspase-3 and Ki-67 expression in our study confirmed the currently
available literature concerning apoptosis-induced proliferation, most pronounced in the group
of heterogeneous tumors, which may contribute to a more aggressive disease course and poorer

prognosis.

— High Caspase-3 levels in baseline biopsy samples are more informative than Ki-67 levels,
suggesting a better response to NACT but an overall poorer prognosis. Unlike Ki-67, however,
Caspase-3 shows no statistically significant association with specific molecular subtypes,

histological grade, or T stage after NACT.
The results are effectively illustrated in figures and tables.

The analysis of the results includes parametric (Kolmogorov—Smirnov), nonparametric
(Pearson), and correlation (Kendall and Spearman) analyses. The statistical processing is

modern and reliable. Factors that could influence an unfavorable outcome were analyzed.

DISCUSSION

In the discussion, Dr. Nanev demonstrates in-depth reasoning and draws conclusions from
the findings. He compares the dissertation results with those reported by international

researchers and leading Bulgarian authors.

An appropriate comparison with the results of various authors is presented, and logical
explanations are sought for the substantial differences between the study findings and those
reported in the literature. With minor exceptions, the results are fully comparable to those of

similar studies.

CONCLUSIONS



The doctoral candidate’s conclusions are well presented, follow directly from the scientific
analyses in the dissertation, and demonstrate the scientific value and significance of the author’s

research. They correspond to the findings and discussion and address the stated objectives.

The conclusions accurately reflect trends in the medical management of breast cancer in

Bulgaria. They have scientific value and are applicable to surgical practice.

The following critical remarks may be made regarding the work:

The literature review and bibliography contain no citations or sources by Bulgarian authors.

Nevertheless, Dr. Nanev’s dissertation achieves clear and valuable results and makes

indisputable scientific contributions.

I identify the following contributions:

1. 1. Detailed information has been collected and the significance of the standard
prognostic variables included in the Nottingham Prognostic Index has been assessed in
combination with morphological and molecular characteristics in the often problematic

group of heterogeneous tumors.

2. 2. Caspase-3 expression has been investigated as a marker providing additional
information alongside the highly variable and uncertain prognostic and evaluative
proliferation marker Ki-67.

3. 3. An attempt has been made to comprehensively assess the complex, multifactorial
impact of morphological and/or molecular heterogeneity and its implications for disease

progression, prognosis, and therapeutic response in patients with breast cancer.

IX. Contributions of practical significance:

5



— An association has been demonstrated between tumors exhibiting morphological and/or
molecular heterogeneity and adverse prognostic factors: large tumor volume, poor

differentiation, and positive lymph node status.

— Specific markers, namely Ki-67 in combination with Caspase-3, have been identified as

relevant to monitoring therapeutic response and tumor progression in breast cancer.

— According to the data presented, the need to reassess HER?2 status after NACT remains
controversial in HER2-positive patients, owing to the absence of a component that would
warrant a different therapeutic approach in cases without a complete response. No long-
term benefits have been identified from changing the treatment regimen on the basis of the

described type and frequency of HER2 conversion in recurrence and metastasis.

FINAL ASSESSMENT

The doctoral candidate has conducted a meticulous retrospective study with considerable

scientific and practical value.

The conclusions are clearly and appropriately formulated, address the stated objectives, and

reflect the essence of the dissertation.
The work is well organized and easy to read.

In conclusion, the dissertation submitted for review, entitled “A STUDY OF THE
FREQUENCY AND ROLE OF MORPHOLOGICAL AND BIOLOGICAL TUMOR
HETEROGENEITY IN BREAST CARCINOMA,” has substantial scientific and practical
potential. It fully corresponds to current medical needs, and the author demonstrates a sound

approach and significant contributions.



I recommend that the esteemed members of the scientific jury vote in favor of awarding Dr.

Vasil Dimitrov Nanev the educational and scientific degree of “Doctor” (PhD).

Ha ocHoBaHnue 4n.59 ot 33/14

Plovdiv |74 (0,1 ) T T

/ Prof. Iliya Atanasov Batashki, MD, PhD, DSc /






