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1o rpbaa xupyprus Ha YMBAJL , I'eopru Ctpaucku® ITneBen. Bnagee Ha 106po HUBO aHIJIHIACKH

C3UK.



Onncalme, AKTYAJHOCT H 3HAYHMOCT HAa TeMarTa

JuceprailMOHHMAT Tpya Ha J-p HaHeB npeacrtaBnsBa 3aibi004€HO  KIMHMKO-
MOP(OJIOrHYHO NPOy4BaHE C aKLEHT BBPXY U3CJIEABAHETO HA MOP(OJOTrHYHUS U GHOJIOTHYEH
TYMOPEH XETEPOr€HHMTET IPU MNAaLMEeHTH ¢ KapIMHOM Ha MJIeYHaTa >jKje3a MOAXOISIM 3a
HEOa/IOBAaHTHA XUMMOTepanus. J(ucepTrauMOHHUSAT TpyX € mnpeacTaBeH Ha 145 crpaHuum,
ChAbpKa 2 auarpamu, 16 ¢urypu, 36 TabuuiM, KakTo ¥ 4 npuiioKeHus. TPyABT ce ChCTOM OT:
CINHCHK Ha H3MOJI3BaHHUTE ChbKPALIEHHS, IUTepaTypeH 0630p, Lel, 3a1ayi, MaTepHaId U METOJIH,
pesyJsiTaTi, JUCKYCHUsl, U3BOAM, IPHUHOCH, pedepeHUH, NyOIUKALHH ¥ y4acTHs B Hay4YHH [IPOSIBH
BbB BPb3Ka C JUCEPTALHOHHUS TPYA U NPHIIOKECHMUS.

B HayanoTo cnex M3Mon3BaHUTE CHKpALICHMS, AMCEpTanMsTa 3arnoysa ¢ ,Jiureparypex
0030p", B KOHTO aBTOPBT MpEIACTaBsA KpaTKa CIpaBKa OTHOCHO Pa3lpOCTPaHEHHETO Ha paka Ha
mileynata xiieza B EC u Bearapus. Cnena npersiesl Ha 3Ha4€HHETO Ha TyMOpPHaTa OHOJIOTHS Ha
3a00JIBAHETO, BpPB3KaTa Ha EKCNPECHPAaHHTE OT HEro penenTtopd, HW300pbT Ha Tepanus M
3HAYCHHUE 3a TNporpecusTa. B IO-LIHUPOK obeMm e IIpeacTaBeH TEPMHHBT ,,TYMOPCH
XETEepPOreHUTeT", Karo TyK A-p HameB omucBa MCTOPUYECKOTO pa3sBHTHE Ha TEPMHUHONIOIHsATA,
BH/IOBETE XETEPOrCHUTET, TCHETUYHUTE U EMUICHETUYHH HErOBH XapaKTEPUCTHKH, 3HAYEHHETO
Ha TyMopHaTa Mukpocpesa. OcobeHo BHMMaHHe ¢ 00BPHATO Ha pa3IHUHHUTE MOIYJIalUU TYMOp-
MH(UITPHpAILK ¥ CHITBTCTBALIM KJIETKH, KAKTO M Ha 3HAUYEHHETO Ha CTpOMaTa U MeTaboNMTHATA
My axkTuBHOCT. CnesBa cTpatHdUUMpaHe Ha XETEPOreHHOCTTa ChC 3aABJIOOYCHO ONHMCAHHE Ha
MOP(OTOrHUHMST U MOJIEKYJISIPEH XETEPOreHUTET, MOJIEKYJIHOTO ¥ I'€HHO CYOTHITHU3HPAHE, KaKTO
M €BOJIIOLMATA HA TYMOPHHS pacTeX M 3HAYEHHETO Ha HSAKOM MOJIEKYJHHM (aKTOpH HMalllu
OTHOILEHHE KbM Hesl.

OcBen MOP(OJIOTHYHUTE U MOJIEKYJIAPHH OMMCAHHE € MPEJICTaBeH 1 M300pbT Ha METO/ 3a
JIMAarHOCTHKa — TBHKOMIVIEHA cpeuyy xebenorsiena OWOMNCHS, KaTO ca CPaBHEHH TEXHHTE
MpeauMCTBa M HEJOCTAThIM. B Kpas e npejcraBeHa KpaTka 4acT, OTHECEHA KbM TCPareBTHYHHTE
OMIMHU NPH MALMEHTH C paK Ha MJIeUHaTa )kJje3a, 6a3upaiiki ce HMEHHO BbPXY MOP(OJIOrHUHHTE
M MOJICKYJIIpHM npoduiau ompeneileHd Ha 6a3za ThKaHHUS MaTepHan H3ciaelBaH 4upe3 OuoIrcHs
MJTH Pe3eKLMS.

Cnensa rmaBara ,Ilen”, B kosto a-p HaueB mmanupa na yCTaHOBH poJisiTa Ha

MOp(l)OJIOI'H‘{HHH U OHONOruyeH TYMOPEH XETEepOr€HUTET IPH AUArHOCTHKa Ha MAlMCHTH C
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KapUMHOM Ha MJI€YHATa )KJIe3a MOAXOAALM 3a HEOAJIOBAHTHA XHMHOTEPAIHS H 3HAUEHHUETO
BbpPXY IOC/IE/IBALLMA TEPANEBTHYECH ITOJAXOA. 3a pCAIM3MPAHETO HA Ta3H L), B IJaBara
»3aaun’ ca NpeACTaBeHH IeT TAKNUBA, NPSKO OOBBP3aHHU C 1IeJITa Ha MPOYYBAHETO M LESIIN Ja
Mpe/IOCTaBAT CHrHU(pUKaHTHA WH(OPMALUS IO OTHOLIEHHE BPh3KAaTa Ha OCOOCHOCTHUTE HA TE3H
TYMOPH, TEPANHSTA ¥ NPOTPECHATA UM.

B rmasara ,Marepuanu u Meroan“ € ONMCaHO NpoyyBaHe 0OXBALALIO MEPHOL OT 5
roquun /2016 r — 2021 r/ cpen 110 MBJIHONETHH MAUMEHTH C KJIMHHYHM M OOpa3sHU JaHHU
(xareropusupanu ¢ BIRADS 4-5) 3a ¢opmamus B MIJICYHHTC KJIE3H MOMISKALM Ha
XHCTOJIOTHYHA BepU(HKALMS, ClIeJ KOATO OTroBapsAT Ha KpUTEPHMUTE 3a HEOaUIOBAHTHA
XHMHOTEpAanusl - Nalli€HTH C aBaHCHpaJlo 3a0o0nsBaHe MOAXOMASIIHN 3a npeaornecpaTiBHa CHCTEMHa

TEparusl. Omnucann ca KPUTEPpHH 3a BKJIIOYBAHE W H3KIIOYBALIK TaKHBa, KaTro ca OINHCaHH

JIETAJIHO MHOXXECTBO KIMHWYHM H Ja0OpaTOPHH XapaKTEPUCTHKH. ABTOPBT MNpPEACTaBs U
MOJAPOOHO  OMHCBA  YETHPH  METOJA M3MOJI3BAHH B HM3CNEABAHETO:  XHPYPrH4HH,
11aTOJIOrOAHATOMHYHH, JIOKYMEHTAJIHU U CTATHCTHYECKH METOH.

[IpencTaBeHO € eTHYHO pa3pelleHne 3a MPOBEeXJaHe Ha IIPOYUBAHETO.

Crnensa rnasara ,,Pe3yaraTu®, B KOSTO CHIIHMTE ca PEACTABEHH IO pe/ia Ha OITMCAHHE Ha
sanaunte. [lo 3adava 1, aBTOPLT NBPBOHAYAIHO TNPEACTaBS pA3NpeleieHHe IO HAKOH
nemorpad)cKu MoKasaTesn, CPaBHIBAWKH I'M C XETEPOTreHHOCTTa, KaTo 3aKiioyaBa, 4e Haif-4ecTH
ca KOMOHHALMUTE BKJIIOYBALIK IBa MOP(OJIOTHYHO OTJIMMMMH KOMIIOHEHTa, a KOMOMHALUS OT
TPH Ce€ ONMKMCBAT CaMo IpH €AuH OT ciydaute. CiydauTe Ha XETEPOTEHHMTET Ca MPEJACTaBCHH H
Jlo0pe onucany B TabJiuLia, KaTo CJIe] Hesl ¢ HanpaBeH 3aAbJ00UCH aHAIM3 U NPE/ICTaBIHE Ha JBa
KIMHMYHKM Cjlyyad oT mpakTukata. [lo npencrasenute pesynratd ot 3adaua 2, n-p Haues
onpeziensi 3aBUCHMOCTHTE Ha YECTOTAaTa Ha TYMOPEH XETEpPOreHUTET OT M3IOJI3BaHHS METOJ 3a
XHCTOJIOTHYHA BepHU(HKaAlMs, KaTO TYK ca ONHCAHH KOpeJalMHTe B 3aBHCHMOCT OT Opoit
TbKaHHM LMIMHAPH. [IpeacTaBeHa € YYBCTBHTEJHOCTTa M CHEUM(MHYHOCTTA NPH OTACIHUTE
M3I10/3BaHH JIMArHOCTHYHH METOIHM, BKJIIOYHTENHO CPAaBHCHHUETO C PE3YJITATHTEC OT PE3CKIMsl
ciest urieHa 6uoncus. B pesynratute ot 3adaya 3 ce npejcTaps pasnpeneNCHHETO Ha 11010paHy
Ha CIy4aeH NpPHHLMII CIy4aH C HEXeTepPOreHHH TYMOPH Cropei MOop(OJIOTHYEH BApHAHT,
(poxanHocT, cremeH Ha audepeHLHaLHs W MOJEKyJISpeH CyOTHN Npeaud M Cled NpoBejcHa
HEOAIOBAHTHA XMUMHOTepanus. OTYETEH U CHIIOCTABEH C TE3H JaHHH € TYMOPHHAT U HOJyJIapeH

craryc, TyMopHara JAudepeHualus, MOJIEKyIApHHs cTaryc Ha 6azaTta Ha OTACIHUTE CyOTHIIOBE
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HEOMJIa3MEH IIPOLEC M TEpaneBTUYHHUAT OTroBOp. B jombiHeHHe M B Tasd MoAriasa ca
IPEeJICTABEHH MHOXKECTBO MMKPOCKONCKH (oTorpaduu ¢ BHCOKA PE3OJIOLHS M KauecTBO.
Cnensar pesynrature 1o 3adaua 4, KbJETO Cle/Ba Ja ce ONPeAeNAT PELHIAMBU U MPEKUBIEMOCT
NpH NAUKMEHTH C J0Ka3aH TYMOPEH XETePOreHHTET W HEOaIIOBAHTHA XMMHOTEpANHUsl U BbIIPEKH
CPaBHUTE/IHO MAJIKMAT Opod mNanMeHTH M HEBB3MOXKHOCTTA Ja Ce H3BBPLIBAT I'CHEPAIHH
3aK/IIOYEHHUS, CbC M 0€3 CHTHH(UKAHTHOCT CE YCTAHOBSIBA IO-HHCKA IIPSIKHBIEMOCT IPU
MalMEHTHTE C XETEPOreHHH TYMOPH, KaKTO M pa3MyYHM JaHHM MO OTHOLUEHHE Ha rpynara
pasjiefieHa B 3aBUCHMOCT OT TYMODHHS M HOJIQJIHMSI CTATyC, CTETNCH Ha MaTOJIOTHYEH OTroBOP M
HaJlM4Me Ha ocraTpyeH TyMmop. B nocneanara 3adaua 5, pedynrarure CBBp3aHH C pojsTa Ha
nposdepaTHBHa ¥ amONTOTHYHA aKTUBHOCT MPEAM M CJIe/l HEOaJI0OBaHTHA XHMHOTEPANHUs I1pH
nomnyJjauus OT TYMOPH, ChABPIKALIH CIy4yaH M C TYMOPEH XETePOreHHTET Ce ONMCAHU C IoJjisM
Habop OT JIaHHM CpaBHSBAiKM EKCIIpeCHATa Ha pejulla Mapkepd M OTHOLUEHHETO KbM
TPOBEICHUAT BUJ TE€palusi U nporpecus Ha 3abonsBaHeTo. [IpH BCHUKH KOpEIaluMOHHH aHAINn3H
ca npeacTaBeHH pe3yJITaTHTE 3a¢/IHO C TAXHATa CTENEeH Ha JOCTOBEPHOCT.

CnenBa rnaBata , Jluekycusi, B KOSTO aBTOPBT B LIMPOK 00EM M JIaHHH OT OTKPHTH
NUTEPaTYPHU M3TOUHHLM B JOCTBIIHUTE N0 Hero 0a3W JaHHH, CpaBHSIBA CBOMTE PE3yJITaTd M
3aBUCUMOCTH I10 OTHOLIEHWE Ha: MOpP(OJOrHvYeH TYMOPEH XEeTEepPOreHHTET, MOJIEKYJsIpeH
MHTPaTYMOPEH XETePOreHHTET, MYNTH()OKAIHOCT, BB3pacTOBO pa3Npele/iCHHE, YECTOTaTa Ha
TYMOPEH XEeTepOreHUTET OT M3II0JI3BAHMS METOJ| 3a XMCTOJOIHYHA Bepu(pHKalus, KopelaluunTe
Ha HaXOAKHTE C HEOalOBAaHTHATa XMMHOTEpanus, NPEKHBIEMOCTTa B pa3siMYHHTE IPYNH H
nponupepaTuBHA U ANONTOTHYHA aKTHBHOCT.

B rnasure ,A3Boau* u JIpunocu“ ca nocouenu 10 uzBona, Ha 6a3a npeaxojHUTE JBe
IJ1aBH, KakTo ¥ 00110 2 rpyny NpUHOCH — 6 MpMHOCA ¢ Hay4yeH M OPHIHHAJIEH Xapaktep U 7 ¢
IIPUIIOKEH XapaKTep.

['naBa ,Pedepenunu® ce cpcrom or 358 wu3rounuka, B mo-rossgMara CH 4acT OT
nocneanure 10 roguny, a 87 OT HOCAEAHUTE S FOIUHH.

[IpencraBeny ca ouie — 3 nyOnuKaluy BbB Bpb3Ka C JIMCEPTAUHOHHHS TPy, B KOUTO A-P
HaneB e mbpBu aBTOP, KaTo JBe OT TX ca pedpepupanu B Scopus, eana B Web of Science, a cbuio

M eHa myGnMKaiHMs, B KOSTO TOM € ChaBTop.



ABTOpPHT HA JIMCEPTALIMOHHUS TPY/ Y4acTBa U B €IHH HAYYHO-H3CJIEI0BATEIICKH NPOEKT -
Ne6/2022 r cbe 3arnaBue ,,OneHKa Ha eKCIpecusiTa Ha anonToTH4YHHs Mapkep dakrop Caspase 3
1 nposingepaTHBeH WHAEKC onieHeH upe3 Ki 67 npeau H cies HeoaJloBaHTHA XHUMHOTEPAITHS TIPH

OTJICJIHH MOJICKYJISPHH C}’GTHHOBC KapluHOM Ha rbpZa B KOHTEKCTa Ha TYMOPCH XE€TCPOIrCHUTET

W aHaJIM3 Ha TAXHOTO KJIMHHYHO 3HAYEHUE"

3aka0ueHHe

Bb3 oOcHOBa Ha M[O-rope M3JIOXKEHOTO CYHMTaM, Y€ JHCEPTAMOHHHMAT Tpyad Ha
a-p Bacun Jumurpor Hamer npencraengsa 3aap/ji004eHa M HANBJIHO 3aBbPIICHA HAY4HA
pa3padoTKa ¢hC 3HAYHMH H HHETEPCHH Pe3yJIaTH, H3BOAH H NPHHOCH.

JlaBam CBOSITA MOJIOKHTEJHA OLEHKA H IIe riacyBam ,3a“ npucbxiane Ha OHC
»I0kTop® ma a-p Bacua JdumurpoB HaweB B OOGnact Ha BHciiero obpasosanue: 7.
3npaseonassane M crnopt, [Ipodecwonamno Hampapnenue: 7.1. Menuunna, Hayuna
creruanioct: ,,O01@a Xupyprus®, KaTto TpH30BaBaM M OCTAHAIHTE YWICHOBE HA YBaXXaeMOTO

Hay4Ho KypH @ ro 1oJaKpernsr.

Ha ocHoBaxue 4un.59 or 33514

rp. Crapa 3aropa Ipod. n-p IOauan PymenoB Ananues, M
10.10.2026 r.



ACADEMIC REVIEW

By prof. Dr. Julian Rumenov Ananiev, MD, PhD
Dean of the Medical Faculty, Trakia University,

Head of the Department of General and Clinical Pathology, Forensic Medicine and Deontology,
and Dermatovenereology

Subject: PhD-thesis for the award of an educational and scientific degree
HPthl

Dr. Vasil Dimitrov Naneyv

Department “Nursing and surgical care” - Medical University - Pleven, Faculty of Health Care,
for the acquisition of the educational and scientific degree “PhD™ in the field of higher education
7. "Healthcare and Sports", professional field 7.1 "Medicine",
scientific specialty "General Surgery"

PhD thesis topic: “Studying the incidence and role of morphological and biological tumor
heterogeneity in breast carcinoma "
Field of higher education 7. "Health and sports"
Professional direction 7.1. Medicine

Scientific specialty "General Surgery "

Scientific supervisors:

Assoc. Prof. Strahil Asenov Strashilov, MD, PhD
Assoc. Prof. Ivan Nedkov Ivanov, MD, PhD

Brief details of the PhD student

Dr. Vasil Dimitrov Nanev was born on March 6, 1978. He finished his medical education
at the Medical University of Pleven in 2005 and underwent specialization training in Surgery at
the same institution from 2006 to 2011. He qualified as a specialist in 2011; prior to this, in 2009,
he began working at the Department of Oncological Surgery at the "Georgi Stranski" University

Hospital in Pleven and as an assistant at the Faculty of Health Care at the Medical University of
1



Pleven. Since September 2022, he has been working in the Breast Surgery Department at the

"Georgi Stranski" University Hospital in Pleven. He is fluent in English at a high level.

Description, relevance and importance of the topic.

Dr. Dr. Nanev’s PhD-thesis is an in-depth clinico-morphological study focusing on the
morphological and biological heterogeneity of tumors in breast cancer patients eligible for
neoadjuvant chemotherapy. The PhD-thesis it present on 145 pages and includes 2 diagrams, 16
figures, 36 tables, and 4 appendices. The work comprises the following sections: a list of
abbreviations, a literature review, the study aim and task, materials and methods, results,
discussion, conclusions, scientific contributions, references, a list of publications and conference
presentations related to the PhD-thesis, and appendices.

Following the list of abbreviations, the PhD-thesis begins with a "Literature Review." in
which the author provides a brief overview of breast cancer prevalence in the EU and Bulgaria.
This is followed by an examination of the disease's tumor biology, the significance of expressed
receptors, the selection of therapy, and the implications for disease progression. The concept of
"tumor heterogeneity" is discussed in greater detail; here, Dr. Nanev outlines the evolution of the
terminology. the various types of heterogeneity, its genetic and epigenetic characteristics, and the
role of the tumor microenvironment. Particular attention is paid to the diverse populations of
tumor-infiltrating and associated cells, as well as the significance of the stroma and its metabolic
activity. This is followed by a stratification of heterogeneity, featuring a detailed description of
morphological and molecular heterogeneity, molecular and genetic subtyping, as well as the
evolution of tumor growth and the significance of relevant molecular factors.

In addition to the morphological and molecular descriptions, the choice of diagnostic
method - fine-needle versus core-needle biopsy - is presented, with a comparison of their
respective advantages and disadvantages. Finally, a brief section outlines therapeutic options for
breast cancer patients, based on the morphological and molecular profiles determined from tissue
samples obtained via biopsy or resection.

Next is the "Aim" chapter, in which Dr. Nanev plans to determine the role of
morphological and biological tumor heterogeneity in the diagnosis of breast cancer patients
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eligible for neoadjuvant chemotherapy, as well as its significance for the subsequent therapeutic
approach. To achieve this objective, the "Task" chapter outlines five specific tasks directly linked
to the study's aim, intended to provide significant information regarding the relationship between
tumor characteristics, therapy, and disease progression.

The "Materials and Methods" chapter describes a study covering a five-year period

(2016-2021) involving 110 adult patients. These patients presented with clinical and imaging

findings (categorized as BIRADS 4-5) of a breast lesion requiring histological verification, after
which they met the criteria for neoadjuvant chemotherapy—specifically, patients with advanced
disease suitable for preoperative systemic therapy. Inclusion and exclusion criteria are outlined,
and a wide range of clinical and laboratory characteristics are described in detail. The author also
presents and elaborates on the four methods employed in the study: surgical, pathological.
documentary, and statistical methods.

Ethical approval for conducting the study is presented.

This is followed by the "Results" chapter, in which the findings are presented in the order
corresponding to the outlined tasks. Regarding Task I, the author initially presents the
distribution across certain demographic indicators and compares them with heterogeneity,
concluding that combinations involving two morphologically distinct components are the most
frequent, while a combination of three is described in only one instance. Cases of heterogeneity
are presented and well-described in a table, followed by an in-depth analysis and a presentation
of two clinical cases from practice. Based on the results of Task 2, Dr. Nanev determines the
relationship between the frequency of tumor heterogeneity and the histological verification
method employed, describing correlations linked to the number of tissue cores. The sensitivity
and specificity of the various diagnostic methods used are presented, including a comparison with
results obtained from resection following needle biopsy. The results of Task 3 present the
distribution of randomly selected cases of non-heterogeneous tumors according to morphological
variant, focality, grade of differentiation, and molecular subtype, both before and after
neoadjuvant chemotherapy. Tumor and nodal status, tumor differentiation, molecular status
(based on specific neoplasm subtypes), and therapeutic response are recorded and compared
against these data. Additionally, this subsection features numerous high-resolution, high-quality
photomicrographs. The results for Task 4 follow; this task aimed to determine recurrence and

survival rates in patients with confirmed tumor heterogeneity who underwent neoadjuvant
3



chemotherapy. Despite the relatively small patient cohort and the inability to draw broad
generalizations, lower survival rates were observed - with varying degrees of statistical
significance—in patients with heterogeneous tumors; additionally, distinct findings emerged
regarding subgroups stratified by tumor and nodal status, pathological response grade, and the
presence of residual tumor. In the final 7ask 5, results concerning the role of proliferative and
apoptotic activity—assessed before and after neoadjuvant chemotherapy in a tumor population
that included cases of heterogeneity - are presented through an extensive dataset comparing the
expression of various markers in relation to the administered therapy and disease progression. For
all correlation analyses, the results are presented alongside their respective levels of statistical
significance.

The "Discussion" chapter follows, in which the author - drawing extensively on data from
open literature sources and accessible databases - compares his results and observed associations
regarding: morphological tumor heterogeneity, molecular intratumoral heterogeneity,
multifocality, age distribution, the frequency of tumor heterogeneity in relation to the histological
verification method used, correlations between findings and neoadjuvant chemotherapy, survival
rates across different groups, and proliferative and apoptotic activity.

The "Conclusions" and "Contributions" chapters present 10 conclusions based on the
preceding two chapters, as well as two categories of contributions: six of a scientific and original
nature, and seven of an applied nature.

The "References” chapter includes 358 sources; the majority date from the last 10 years,
with 87 from the last five years.

Author also presented three publications related to the PhD-thesis - with Dr. Nanev as the
first author, two indexed in Scopus and one in Web of Science, along with one publication on
which he is a co-author. The author of the dissertation also participated in a research project (No.
6/2022) titled "Evaluation of the expression of the apoptotic marker Caspase-3 and the
proliferative index assessed via Ki-67 before and after neoadjuvant chemotherapy in specific

molecular subtypes of breast carcinoma, in the context of tumor heterogeneity and an analysis of

their clinical significance."



Conclusion

Based on the above, I believe that the PhD work of Dr. Vasil Dimitrov Nanev represents
an in-depth and fully completed scientific study with significant and interesting results,

conclusions, and contributions.

I give my positive assessment and will vote "Positive” the awarding of the ESD
"PhD" to Dr. Vasil Dimitrov Nanev in the Field of Higher Education: 7. Health and Sports.
Professional Area: 7.1. Medicine, Scientific specialty: "General surgery” and I also recommend

the honorable members of the scientific jury to vote positively.

Ha ocHoBanue un.59 or 3314

Stara Zagora
10.10.2026 Prof. Dr. Julian Rumenov Ananiev, MD, PhD



