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Ha AUCepTauMOHEeH Tpya Ha Tema

Mop$on0ruuHu n UMYHOXUCTOXMMUYHM acneKkTu oT
AaHTUTYMOPHUA UMYHEH OTFrOBOP NPU Pas3UUHK

cybTunose KapumHom Ha rbpaa

Ha A-p NonuHa JamaHosa Avmutposa

3a npupobusaHe Ha o6pasoBaTtenHaTa u HayuHa cTeneH » doKTOp ,,
HayuHa cneyunantocr , MatonoroaHatomus u yuronaronorus "

HayuyeH pvkosoguten npod.a-p Casenmna /lio6eHosa MonoscKa, a4.m.H.

A-p NonnHa AnmuTposa e acuCTeHT Kbm Karteapa MaTtonoroaHatomus, MY -
MneBeH u nekap-acUCTeHT B oTA. Obwa 1 KAMHUYHa naTonorna- YMBAJI 5 1

CrpaHcku - Mneser 012018 r. MNpes 2018 . npuaobuea cneumanHoct O6wa u
KAWMHWYHA natonorms.

lpeacTaBeHUAT AnucepTaLMOHeH TPYZA OTroBapA Ha U3NCKBAHMATA 33
odopmsAHe, HannceaHe u OHarneaasaHe. CTpyKTypupaH e cnopeg,
W3NCKBaHMATA U pasnpeseNeHneTo BKYBA: ChAbPIKAHME M M3NON3BAHM
CbKpauleHua- 8 cTp., BbBeaeHue- 1 cTp., nvnTtepatypeH 063op- 80 cTp., uen u
3afauu- 2 cTp., MaTepuanum u metoam- 10 CTp., pe3yntatun- 53 ctp., obcbxaaHe-
15 ctp., u3Bogu- 6 cTp., npuHocu- 1 CTP., NPUNOXKeHUA, NybanKaumm, yyactue B
Hay4HW GOpymK, KypcoBe 1 NpoeKTu- 8 cTp., Bubanorpadus-22 ctp.- yuTUpanu
Ca 293 U3TOYHMKA Ha NaTUHULA U 2 Ha ObArapcku esuk.



BreeseHneTo HacouBa AMPEKTHO KbM LeNTa Ha HayYHUA TPYA U cbbykaa
MHTEpec KbM TemaTa Ha auceprauumara.

JIvtepaTtypHMAT 0630p BKAKOYBA ONUCaHME U XapaKTePUCTUKMN Ha
W3CNeABaHNTE NATONIOrMYHM Npouecu. MoHacToALEeM CbliecTByBaT
NPOTMBOPEYMBM AaHHW 33 POaATa HA TYMOP- MHOUNTPUpPALLUTE AMMPOLUTH /
TWU/1 /8 NOKanHWA aHTUTYMOPEH UMYHUTET M Ha 3HAYEHMETO UM 3a nporHo3ara
MPW NAUMEHTU C KAPUMHOM Ha rbpaaTa.He e HanbAHO U3ACHEH U edekTa OT
B3anmoZaencTeneto Ha TUJT C TYMOPHUTE KNETKM,KaKTO U 3a 3HaYEHMETO Ha
MmyHHuTe , checkpoint” nbTuwa B perynaumnata Ha UMyHHMA otrosop / N0 /.
CnoxHoctra Ha npobiiema ce Ab/M Ha XeTeporeHHOCTTa Ha NbPBUYHUA
TYMOP, Ha HEEAHOPOAHMA KNETbYEH CbCTaB Ha Bb3MNaNUTEIHUA MHPUATPAT,
HEELHAKBOTO pasnpejeneHne Ha UMYHHUTE KNEeTKU B pa3/InyHUTE 061acTu Ha
TYMOPa, KaKTO ¥ Npu OTAGNHMTE NOABMAOBE PaK Ha MieYHaTa nesa / PMX /.
Pasnnunute rpynn PMXK, BkA. geduHupaHuTe MONIEKYNAPHU TUNOBE
LuminalA&B, 6asaneH / TpoitHo HeratvseH / TH / 1
Humanepidermalgrowthfactorreceptor 2 /Her 2 / o6orarteH, ce
XaPaKTePMU3NPAT C Pa3/INYHN MONEKYIAPHU U FreHETUYHM anTepaLum, UMart
Pas/nyHa NporHosa n 0TroBop Kbm Tepanua. Ponata Ha monekyaute CTLA-4 u
PD-1 /PD-L1, yyacBawm B MHXMOUTOPHUTE MMYHHU KNETbYHU NbTULWa N B
fpOLeCa Ha NporpammpaHata KieTb4YHa CMBPT He e Aobpe NpoyyeHa npu
pasnnyHuTe noasmnaose PMXK.

OT HanpaseHuTe 13B0AM 1 0606LWEHMA B Kpas Ha nvTepatypHua 063op,
NIOTMYHO CneABa NOCTaBeHaTa Len v NPousIn3aLlmTe oT Hea 6 NOCTaBeH U
3a/ia4n, KOMTO Ca ACHO M TOYHO GOPMYAMPaHMU.

M3n0oN3BaHMAT KAMHMYEH MaTepunan e 4ocCTaTbyeH 3a no/sly4aBaHe Ha
CTaTUCTUYHECKU [,0CTOBEPHU pe3ynTaTu. MU3non3saHuTe MEeTOoAM Ca CbBPEMEHHMU
U NPUIOXKUMUN B PYTUHHATA NPaKTUKa Ha NaToaora. ,ﬂ,MCGpTaHTKaTa NMOKa3Ba, ye
B/N1agee onncaHueTo u WHTEPNPETUPAHETO Ha pe3ynTaTuTe, KaTo ocobeHo
BHMUMaHWe e oTAeNeHo Ha MMYHOXUCTOXMMUYHNTE TEXHUKU N U3MNOJI3BAHUTE B
Hay4YHWNA Tpya aHTUTeNna. ONncaHu ca v U3N0A3BaHUTE napameTpuyHu n
HenapameTpuyHM CTaTUCTUYECKU TecTose.



MonyyeHunTe cObCTBEHM PE3yATaTH Ca U3/IOKEHM B CTAHAAPTHU CTPAHULM,
oHarneAeHu ¢ Tabanum, Purypu 1 MUKPOCKOMCKM CHUMKM ¢ A06PO KauyecTBo v
Ha noaxoAAawm yseanyeHuns. OnmMcaHneTo Ha pesynTaTuTe e CTPYKTYpMpaHo
cnopepg nocrasBeHuTe 3agaum 8 11 rpynu.

B 0606weHne Ha gaHHKUTe OT nTEepaTypHUA 0630p 1 pesyaTaTuTe oT
npoy4saHeTo Ha A-p MoanHa [Iumutposa moxe aa ce Kaxke, ye MO npu PMXK e
KOMMNNEKCEeH M He Hanb/IHO Npoy4yeH. OTAeNHUTe KOMNOHEHTU Ha UMyHHaTa
CNCTEMA NOKA3BaT XeTepPOreHHO pasnpocTpaHeHne B Tymopute / B CTpomara u
B MapeHX1Mma / 1 MMaT PasNNYHO Y4aCTUE MPU XUCTONOTUUHUTE U MONEKYAAPHM
cybtunose PMX . 1-p lumutposa npeanara KOMNAeKCeH NOAXOA, C OTYMTaHe
Ha HAKO/IKO MMyHHM dakTopa- % TUN, B, T u cy6Tunose T AUMPOLUTH, KaKTO U
checkpoint monekynute PD-L1 v CTLA4. OnpeaenaHeTo Ha 6asaneH beHoTuMn
npv PMX 61 onbAHWA 3HAUMMOCTTA Ha pe3yaTaTuTe OT NPoyYBaHUTe
MMYHO/IOTUYHU KOMMNOHEHTU. KNIMHUYHOTO BannamMpaHe u CTaHAapTM3npaHe Ha
noaxoaa 6u morno Aa No3BONM NO-TOYHOTO NPOrHO3MPAHE , KAKTO M
NepCcoHaIN3nMpPaHOTOo NeveHne npu 6oaHu ¢ PMXK.

Hakoun ot No-Ba*XHUTEHanpasBeHU U3BOAM B AUCEPTALMOHHUA TPYA Ca:

1. TH n HER2 nosutnseH PM} ca no-umyHoreHH# noatunose 8
CpaBHeHWe C NYMUHANHWUTE, HO Ce yCTaHoBABA cybnonynauus n npu
LuminalB BapwuaHTa, ¢ 3paseH aHTUTyMopeH MO.

2. CD3+ T-KNeTb4yHO MeaNUPAHMAT UMYHUTET € BOAELL, B aHTUTYMOPHUS
oTrosop npu PMK, a xymopanuuat CD20+B-knetvyeH e no-cnabo
pasnpocTpaHeH.

3. Ctpomarta e NnpeanoYnUTaHO MACTO 3a MHPUATPALMA OT NOBEYETO
Buaose ammoountn (CD20+ B, CD3+ T, CD8+ LUTOTOKCUYHM U FOXP3+

PEerynatopHu), He3aBUCMMO OT TAXHATA KOHLEHTPauMA 1 cybTiun PMXK,
B KOMTO Ce yCTaHOBSABaAT.

4. Bucokara KoHuUeHTpauua Ha TU/1 ce cBbp3Ba C He6NaronpPUATHY
ENNAEMUOIOTUYHN U KIMHUKO-NATO/IOMMYHN MPOrHOCTUYHM BaKTopu.

5. BucokaTa cTeneH Ha UHOUNTPaLMA ¢ perynatopHu FOxP3+ T - KneTku B
CTpOMarTa Ce CBbp3Ba C HEraTMBHA NPOrHoO3a.

6. NUHXMbUTOPHMTE MEXaHW3MM MMAT Pa3ANYHO yyacTUe Npw
MonekynapHute cybtunose PMMK, kato THPMM (npu KoWwTo Hait-



4eCTo ce ycTaHoBABaT U 6azanHo-nogobeH cybTMN Heonnasmu) e
npeAnounTaH cybTvn 3a BKNtOUBaHe Ha checkpoint cynpecopHuTe
MbTUWA — Cy4acTne B rnasHa pona Ha PD-L1, a BTopocTeneHHa — Ha
CTLA-4 monekynara.

MpnHoCKTe Ha AnCepTaUMOHHUA TPYA Ha A4-p MoauHa AumuTposa ca ¢
OpUrMHaNeH U Hay4yHOo-NpakKTMYeH xapakTep. Mo cbliecTBEHMTE ca:

1.3a nbpBKM NbT y Hac ca npoy4yeHn hakTopu Ha NOnpwu BCUYKKM cyporaTHu
MONEKyNApHU Tunose PM XK.

2.3a MbpBuY NbT B Bbrapua e U3BbPLIEH KOMMIOTLPHO-ACUCTUPaH
MopdoMeTpUYeH aHann3 Ha cybTUNoBeTe NMMPOLUTH.

3.3a MbpBM NBT y Hac U B YyK6MHa NpU OTAEHUTE cyporaTHu cybtunose PMM
€ HanpaBeHa KOMN/IEKCHA OLeHKa Ha UMyHHUTe dakTopu: TU/T, OCHOBHM
cybTMnoBe NMMOOLMUTU M FIaBHWN UHXMBUTOPHU UMYHHW ,, checkpoint
»MOJNIEKY/IN, B AONbBAHEHME C oNpeaeniAHe Ha arpecuBeH HasaneH peHoTumN.

4.NpunoxeHa e meToauKa 3a onpegensaHe Ha TU/ noasunaose, 6asaneH
GeHOTUN U HAKOU UHXMBUTOPHM UMYHHU monekyan npm PMXK B natonornyHara
ANArHOCTUYHA NPaKTUKA.

A-p NonvHa AMmnTpoBa MMa 3 MbAHOTEKCTOBM CTaTMM BbB BPb3Ka C
ANCePTaUNOHHNA TPYA- eaHa BJ.Biomed.Clin.Res. u age B
AkusherstvoiGinekologiya. 4-p AumuTposa uma yyactue B 6 cneumanusnpaHm
KypCa BbB BPB3Ka C TéMaTa Ha AMCePTaLMOHHNA TPYA U 4 y4acTUa B HAy4YHU
NPOEKTN NPAKO CBBP3aHM C AUCEPTALUOHHMA TPYA. '

KaTo 3akto4eHne Ha BCUUKO M3N0XKeHO B peLeH3unaTa CMATaM, 4ye TemaTa Ha
Anceptaumata, obembT Ha paboTaTa, M3cnenBaHUAT BUONCUYEH maTepuan,
N3NoN3BaHNTE METOAM , NONYYEeHUTEe Pe3ynTaTh U TEXHUA aHa/In3 U
HaNpaBeHnTe U3BOAM OTrOBAPAT HANbB/IHO Ha M3UCKBAHUATA 33 NPUCHKAAHE OT
YBaxkaemoTo Hay4Ho ypu Ha obpasosaTesiHaTa u Hay4yHa cTteneH ,, lokTop ,,
Ha A-p MonnHa JamaHosa Jumutposa.



Codwmus, 17.10.2022 r.
Mpod. A-p Hukonai [1. Xag»Monos, 4.M.H.
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Review

ByProf. Dr. NikolayHadzhiolov, M.D., Ph.D., DS¢
of a dissertationwithtopic

»Morphologicalandimmunohistochemicalaspectsoftheantitumorimmuneres
ponseindifferentsubtypesofbreastcancer

ofDr PolinaDamyanovaDimitrova

for the acquisition of the educational and scientific degree "Doctor"
Scientific specialty '"Pathology and cytopathology"

Research supervisor Prof. Dr. SavelinaLjubenovaPopovska, M.D., Ph.D.,
DSc

Dr. PolinaDimitrova is an assistant at the Department of Pathology, Medical
University - Pleven and assistant-physician in the department “General and
clinical pathology” - University hospital "G. Stranski "- Pleven since 2018. In
2018, she acquired a specialty in General and Clinical Pathology.

The submitted dissertation meets the requirements for formatting, writing and
illustration. It is structured according to the requirements and the distribution
includes: content and abbreviations used - 8 pages, introduction - 1 pages,
literature review - 80 pages, aim and tasks - 2 pages, materials and methods - 10
pages, results - 53 pages., discussion - 15 pages, conclusions - 6 pages,
contributions - 1 pages, applications, publications, participation in scientific
forums, courses and projects - 8 pages, bibliography - 22 pages - 293 sources in
Latin and 2 in Bulgarian.

The introduction points directly to the purpose of the scientific work and arouses
interest in the topic of the dissertation.



The literature review includes a description and characteristics of the studied
pathological processes. Currently, there are conflicting data on the role of
tumor-infiltrating lymphocytes / TILs / in local antitumor immunity and their
significance for prognosis in patients with breast cancer /BC/. The effect of the
interaction of TILs with tumor cells, as well as the importance of immune
"checkpoint" pathways in the regulation of the immune response /IR/, is not
fully understood. The complexity of the problem is due to the heterogeneity of
the primary tumor, the heterogeneous cellular composition of the inflammatory
infiltrate, the unequal distribution of immune cells in the different areas of the
tumor, as well as in the individual subtypes of breast cancer. The different
groups of BC, incl. the defined molecular types Luminal A& B, basal / triple
negative / TN / and Human epidermal growth factor receptor 2 / Her 2 /
enriched, are characterized by different molecular and genetic alterations, have
different prognosis and response to therapy. The role of cytotoxic T-
lymphocyte-associatedantigen 4 /CTLA-4/ and Programmedcelldeathligand 1/2
/PD-1/PD-L1/ molecules involved in inhibitory immune cell pathways and in the

process of programmed cell death is not well studied in different subtypes of
BC.

From the conclusions and summaries made at the end of the literature review,
the set goal and the 6 set tasks arising from it logically follow, which are clearly
and precisely formulated.

The clinical material used is sufficient to obtain statistically reliable results. The
methods used are modern and applicable in the pathologist's routine practice. The
dissertation student shows that she knows how to describe and interpret the
results, with special attention being paid to immunohistochemical techniques
and the antibodies used in the scientific work.The parametric and non-
parametric statistical tests used are also described.

The obtained proprietary results are presented in standard pages, illustrated with
tables, figures and microscopic photographs of good quality and at appropriate
magnifications. The description of the results is structured according to the tasks
in 11 groups.

In summary of the data from the literature review and the results of the study by
Dr. PolinaDimitrova, it can be said that the immune response in breast cancer is
complex and not fully studied. The individual components of the immune
system show a heterogeneous distribution in the tumors / in the stroma and in
the parenchyma / and have different involvement in the histological and
molecular subtypes of BC. Dr. Dimitrova offers a complex approach for
reporting of several immune factors - % TIL, B, T and subtypés of T



lymphocytes, as well as the checkpoint molecules PD-L1 and CTLA4. The
determination of a basal phenotype in BC would add to the significance of the
results of the studied immunological components. Clinical validation and
standardization of the approach could allow more accurate prediction as well as
personalized treatment in patients with BC.

Some of the more important conclusions made in the dissertation are:

1. TN and HER2 positive BC are more immunogenic subtypes compared to
luminal, but a subpopulation is also found in the Luminal B variant, with a
pronounced antitumor IR.

2. CD3+ T-cell-mediated immunity is leading in the antitumor response in BC,
and humoral CD20+B-cell is less widespread.

3. The stroma is a preferred site for infiltration by most types of lymphocytes
(CD20+ B, CD3+ T, CD8+ cytotoxic and FoxP3+ regulatory), regardless of
their concentration and the subtype of BC in which they settle.

4. High TILs concentration is associated with unfavorable epidemiological and
clinicopathological prognostic factors.

5. A high degree of infiltration with regulatory FoxP3+ T - cells in the stroma is
associated with a negative prognosis.

6. Inhibitory mechanisms have a different role in the molecular subtypes of
breast cancer, such as TNBC (in which basal-like subtype of neoplasms are most
often found) is a preferred subtype for the inclusion of checkpoint suppressor

pathways - with PD-L1 playing a major role, a secondary — of the CTLA-4
molecule.

The contributions of Dr. PolinaDimitrova's dissertation have an original and
scientific-practical nature. The most important are:

1. For the first time in our country, IR factors were studied in all surrogate
molecular types of breast cancer.

2. For the first time in Bﬁlgaria, a computer-assisted morphometric analysis of
lymphocyte subtypes was performed.

3. For the first time in our country and abroad, a complex evaluation of the
immune factors was made for individual surrogate subtypes of BC: TILs, main
subtypes of lymphocytes and main inhibitory immune "checkpoint" molecules,
in addition to determining an aggressive basal phenotype.



4. A methodology for determining TILs subtypes, basal phenotype and some

inhibitory immune molecules in breast cancer in pathological diagnostic practice
is applied.

Dr. PolinaDimitrova has 3 full-text articles related to her dissertation - one in
J.Biomed.Clin.Res.and two in AkusherstvoiGinekologiya.Dr. Dimitrova
participated in 6 specialized courses related to the topic of the dissertation and 4
participations in scientific projects directly related to the dissertation.

As a conclusion to everything stated in the review, I believe that the topic of the
dissertation, the scope of the work, the biopsy material studied, the methods
used, the results obtained and their analysis and the conclusions made fully meet
the requirements for awarding by the Respected Scientific Jury the educational
and scientific degree "Doctor" of Dr. PolinaDamyanovaDimitrova.

Sofia, 17.10.2022Prof. Dr. NikolayHadzhiolov, M.D., Ph.D., DSc



