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REZUMAT

Aceasta teza include rezultatele activitatii academice, stiintifice si de
cercetare care au continuat, au completat sau au adus noi valente activitatii de
cercetare realizate in cadrul perioadei doctorale. Sustinerea tezei de doctorat, cu
titlul ”Profilul imunohistochimic si genic al vascularizatiei din metastazele hepatice
asociate cancerului de colon”, coordonata de DI. Prof. Dr. Marius Raica a avut loc
in anul 2011 si a fost urmatd de obtinerea diplomei de doctor in domeniul
medicina, OMECTS nr. 4387/06.06.2011. Prezenta teza a fost elaborata in acord
cu recomandarile din Legea invatamantului superior nr. 199/04.07.2023, cu
modificarile si completarile ulterioare si a Metodologiei privind organizarea si
desfasurarea procesului de obtinere a atestatului de abilitare in cadrul
Universitatii de Medicina si Farmacie ,Victor Babes” din Timisoara.

Teza de abilitare "Imunohistochimia ca metoda diagnostica, prognostica,
cu impact in strategiile terapeutice ale leziunilor maligne si non-maligne” cuprinde
patru parti: realizarile stiintifice, academice, activitatea profesionald si
perspectivele academice si stiintifice. Teza debuteaza prin prezentarea succinta,
dupa o scurta introducere, a catorva dintre metodele si tehnicile folosite in cadrul
laboratorului de imunohistochimie al Catedrei de Histologie, cu trecerea in revista
a etapelor tehnicii de la metode manuale, semiautomate si automate pentru
simple, duble imunoreactii si tehnica RNAscope si utilitatea lor diagnostica si
clinica.

Al treilea capitol a vizat rolul diagnostic si prognostic al tehnicii
imunohistochimice in leziunile non-maligne. Studiile noastre au demonstrat, in
primul subcapitol, utilitatea imunohistochimiei, prin identificarea factorilor de
transcriptie, a profilului hormonal, in managementul tumoral si stadializarea in
cazul Pit-NET-urilor si patologiei hipofizare in general. Al doilea subcapitol al
acestei parti a trecut in revistd rolul imunohistochimiei, prin simple si duble
imunoreactii in identificarea componentelor celulare, fibrilare, vasculare
angiogenice si limfatice, dar si a interrelatiilor dintre acestea in fibroza pulmonara.
Din punct de vedere imunohistochimic, imunoexpresia MAO la pacienti diabetici si

non diabetici, in arterele mamare interne a fost prezenta in structura peretelui



vascular la nivel endotelial, in medie si adventice. 1zoforma dominanta a fost
reprezentata de MAO-B. Evaluarea imunohistochimica poate aduce informatii
utile referitoare la mecanismele de actiune, etapele si rolul stresului oxidativ legat
de MAO in patologia cardiovasculara, tinta principala fiind ajustarea terapiei
cardiovasculare cu inhibitori reversibili MAO.

Al patrulea subcapitol al acestei prime parti a descris rolul
imunohistochimiei in caracterizarea arhitecturii microstructurale si diferentierii
celulare a ligamentului Tncrucisat anterior in diferite stadii post-lezionale.
Rezultatele limitate ale interventiilor chirurgicale dar si capacitatea de vindecare
limitata a ligamentului au Tncurajat cercetarile prin implicarea evaluarilor de tip
RMN dar si a cercetarii fundamentale, cu implicarea imunohistochimiei. Grupul de
studiu a inclus 27 pacienti carora, intraoperator, li s-au recoltat cu ajutorul
artroscopului, doua biopsii din componenta restanta tibiala : una din capatul liber
si una de la baza. Ariile lezionale au fost caracterizate de prezenta celulelor
CD34 pozitive printre fibrele de colagen ale ligamentului. Au fost remarcate valori
medii ale microdensitatii vasculare la cazurile si in zonele cu leziuni ligamentare
fata de cele fara leziuni ligamentare. S-a notat un proces de angiogeneza activ in
componentele restante ale ligamentelor incrucisate anterioare rupte, cu prezenta
vaselor de tip imatur si intermediar. Imunohistochimia si-a dovedit eficienta prin
evaluarea modificarilor structurilor nervoase, cu ajutorul markerilor proteina S100
si proteina asociata neurofilamentelor. Valori mai mari ale intensitatii reactiei au
fost notate pentru proteina S100 fata de NFAP in ariile ligamentului rupt. Nu s-au
inregistrat diferente mari ale expresiei S100 intre ariile cu ligament rupt si cele
cvasinormale. Referitor la expresia NFAP, ariile cu ligament cvasinormal au fost
bogate in terminatii nervoase libere si fibre nervoase mici, comparativ cu zonele
ligamentare rupte si sinoviala. Imunohistochimia poate fi utila in determinarea
factorilor de crestere de tipul VEGF, FGF, EGF, PDGF, TGF-beta, in intelegerea
mecanismelor angiogenezei, osteogenezei, cailor mecanice implicate 1in
dezvoltarea si intretinerea tesutului nativ.

Cel de al patrulea capitol al primei parti a vizat rolul prognostic,
diagnostic si terapeutic al imunohistochimiei in leziunile maligne, cu accent
asupra neoplaziilor uroteliale si renale, mamare, carcinoamelor scuamocelulare
ale capului si gatului, ovariene, pulmonare, limfoamelor non-Hodgkin, neoplaziilor

colorectale, pancreatice, gastrice si metastazelor hepatice corespondente.



Primul subcapitol al acestei parti a subliniat imunoexpresia VEGF in
carcinoamele uroteliale. Astfel, absenta expresiei a fost asociata cu tipurile
scuamocelular si adenocarcinoame. Nu au fost inregistrate corelatii semnificative
intre expresia VEGF si tipurile histopatologice sau gradul de diferentiere. 13.33%
dintre cazurile de carcinom urotelial invaziv au fost caracterizate de scor maxim,
cu valoare 3 a VEGF. Intensitatea crescuta a fost notata in vecinatatea frontului
de proliferare, in 10% dintre celulele tumorale.

Evaluarea microdensitatii vasculare a fost realizatd cu ajutorul simplelor
(CD 34) si dublelor imunoreactii (CD31/Ki67 si Ki67/actina de tip muschi neted).
Valori mai mici ale MVD in ariile tumorale au fost notate la cazurile cu necroza
extinsa si zone bine diferentiate de carcinom scuamocelular. Tipul histopatologic
de adenocarcinom nu a prezentat diferente semnificative intre MVD din zona
intratumorala comparativ cu cea peritumorala. Nu s-au observat corelatii
semnificative intre MVD, VEGF si parametrii conventionali de prognostic. Valorile
crescute ale MVD au fost in acord cu G si invazia vasculara. Tipurile principale de
vase au fost imature, intermediare si mature. Vasele imature au predominat
numeric Tn zona centrala a ariei tumorale, pe cand cele intermediare, la periferia
ariilor tumorale. Peritumoral, au fost remarcate vase intermediare si mature, cele
imature fiind absente. Au fost prezentate corelatii semnificativ statistice ntre
numarul de vase intermediare, imature si mature din ariile intra si peritumorale si
G, invazia limfovasculara in zonele intratumorale si peritumorale pentru mature.
De asemenea, o corelatie semnificativ statistica a fost observata intre numarul
total de vase, toate cele trei tipuri anterior mentionate, din zonele intra si
peritumorale al tuturor cazurilor evaluate. Pentru tipul histopatologic
scuamocelular corelatia semnificativa observata a fost intre zonele intra si
peritumorale pentru vasele imature, intermediare si mature si intre numarul
vaselor imature din zona peritumorald, G si invazia limfovasculara. in cazul
adenocarcinoamelor s-au remarcat corelatii semnificative intre cele trei tipuri de
vase ale zonelor intra si cele peritumorale, intre G si invazia limfo-vasculara, intre
numarul vaselor mature intratumorale si G, fintre numarul de vase imature si
mature peritumorale si G. Caracterul proliferativ al endoteliului a fost evidentiat cu
ajutorul imunoexpresiei Ki67 si a dublei imunoreactii CD31/Ki67. Reactiile CD34/
actina de tip muschi neted au oferit informatii legate de gradul de maturare al
vaselor si modelele lor de crestere, identificandu-se patru subtipuri principale:



reticular, difuz, fascicular si trabecular. Modelul predominant a fost cel reticular,
caracterizat de vase de tip matur, CD34+/actina de tip muschi neted pozitiva. A
fost notatd si o corelatie semnificativa intre gradul de maturare al vaselor si cel
tumoral. Analiza unor factori cheie Tn angiogeneza tumorala de tipul PDGF-B, a
receptorului beta al acestuia, si a CLIC 1 a indicat corelatie semnificativa intre
imunoexpresia PDGF-B si numarul vaselor imature si mature. Alte corelatii
semnificativ statistice au fost intre PDGFRbeta si VEGF, VEGF165b si cu modelul
vascular reticular, PDGF-B/PDGFRbeta si vasele mature si imature si VEGF165b.
Imunoexpresia CLIC 1 a fost observata in 94% dintre cazuri. Scorul maxim, peste
3, a fost remarcat in 32 cazuri. Modelele principale de expresie au fost omogen
(41 de cazuri) si heterogen (6 cazuri). Intensitatea reactiei a fost crescuta, in
vecinatatea zonei de proliferare. Nu au fost inregistrate corelatii semnificative
intre imunoexpresia CLIC 1 si gradul de diferentiere sau stadiul tumorii. 22.2%
dintre cazurile de carcinoame renale evaluate au fost negative pentru DT,
majoritatea de 77.8% fiind pozitiva. Cazurile pozitive au fost caracterizate de
prezenta a doua modele de expresie si distributie: omogen si heterogen.
Imunohistochimia, in cazul carcinoamelor renale si uroteliale si-a demonstrat
eficienta in cazul protocoalelor diagnostice dar ofera si posibilitatea de a propune
si standardiza noi markeri utili in viitoarele clasificari moleculare.

In cazul neoplaziilor mamare, tabloul imunohistochimic frecvent utilizat in
laboratorul nostru a cuprins urmatorii markeri: ER, PR, Her 2, Ki 67, AR, SMA,
vimentina, Bcl2, E-caderina, P-caderina, keratina 5, EGFR, p 53, p63,
Mamaglobina A, CD34, CD31, D2-40, VEGF-A si receptorii sai, triptaza
mastocitara. Al doilea subcapitol al acestei parti a prezentat rezultatele studiilor
noastre referitoare la imunoexpresia VEGF, microdensitatii vasculare si
mamaglobinei A, proliferarii endoteliale cu ajutorul imunoreactiei CD34/Ki67,
evaluarea microdensitatii mastocitare, a tipurilor principale, granulate si
degranulate si distributiei acestora in aria tumorald, a raportului cu
microdensitatea vasculara limfatica, particularitatile invaziei limfonodale, analiza
Her2, E-caderinei, P-caderinei, CLIC 1. Rezultatele obtinute atrag atentia asupra
provocarilor si directiilor viitoare in cazul neoplaziilor mamare: combinarea
solutiilor terapeutice care sa includa agenti anti-angiogenici, chimio si

imunoterapia, identificarea si vizarea specifica a alterarilor la nivel molecular,



interventii si solutii terapeutice personalizate si specifice, evitarea aparitiei
rezistentei terapeutice prin identificarea unor noi biomarkeri.

Cel de al treilea subcapitol al acestei parti a vizat markerii heterogenitatii
vasculare in neoplaziile ovariene, pulmonare si limfoamele non-Hodgkin.
Imunoexpresia AC 133 a fost notata in 29.03% dintre cazurile de neoplazii
ovariene, a Tie 2 in 33.87% dintre cazuri, iar co-expresia a fost observata in
27.42% dintre cazuri. In cazul neoplaziilor pulmonare, valorile medii ale
microdensitatii vasculare au fost de 31.86 in adenocarcinoame, 23.28 in
carcinoamele cu celule mici, 16 in carcinoamele cu celule mari, 23 pentru tipul
hepatoid si 23.99 pentru tipul scuamocelular, cu predominanta vaselor imature si
intermediare. Au fost observate corelatii semnificativ statistice intre tipul
histopatologic si numarul vaselor imature si numarul vaselor mature, dar nu si cu
numarul vaselor intermediare. Principalele tipuri de vase care au fost observate in
arile tumorale au fost de tip imatur, caracterizate de profilul CD34+/SMA- si
absenta lumenului (74.43%), intermediare, cu lumen perfuzat, CD34+/ SMA
negativ sau slab pozitiv (11.13%) si mature cu profil CD34+/SMA+ (14.44%).
Vaselor activate au fost notate in proportie de 87.18%, urmate de vasele mature
activate in procent de 9.36% si cele mature (3.46%).

Al patrulea subcapitol al acestei parti a surprins principalii markeri
imunohistochimici utilizati in carcinoamele scuamocelulare ale capului si gatului,
care pot fi grupati ca markeri de natura proteica (keratinele, vimentina,
podoplanina, E-caderina); markeri ai proliferarii celulare (p53, Bcl2); factori de
crestere si receptorii lor (EGF, EGFR, VEGF, VEGF-A; VEGF-B, VEGF-C, VEGF-
D, VEGFR1, VEGFR2, VEGFR3, PDGF, PDGFAA, PDGFR- alfa, PDGFRbeta,
NGF, HGF, c-met, TGF, Smad); markeri ai componentelor stromale (markeri ai
mastocitelor, limfocitelor, celulelor dendritice foliculare, vaselor sanguine si
limfatice). Analiza imunoexpresiei E-caderinei si HPV 18 a indicat, pentru cazurile
HPV18 negative, valori scazute ale E-caderinei in cazul localizarilor laringiene,
hipo si rino-laringiene, in cazul incadrarii in subtipurile bine diferentiate pentru
laringe si moderat si slab diferentiate pentru ultimele doua localizari.
Carcinoamele cu localizare laringiana, in rino si hipofaringe au fost caracterizate
de asocierea dintre valorile scazute ale E-caderinei si tipurile moderat, slab si
nediferentiat la cazurile HPV 18 negative. Valorile maxime ale E-caderinei s-au
asociat cu localizarea orofaringiana, independent de statusul HPV 18. Indiferent



de imunoexpresia HPV 18 sau statusul negativ, metastazele limfonodale au
prezentat un scor 3 al E-caderinei pentru carcinoamele scuamocelulare cu
localizare laringiana. Cazurile moderat diferentiate de laringe au fost caracterizate
de o corelatie semnificativa intre imunoexpresia HPV 18 si cea a E-caderinei.
Evaluarea densitatii mastocitare si a microdensitatii vasculare a indicat corelatii
semnificativ statistice intre microdensitatea mastocitara si tipul histopatologic in
cazul carcinoamelor scuamocelulare. O corelatie semnificativa a fost notata intre
microdensitatea mastocitara si gradele de diferentiere G1 si G2. Corelatiile
semnificative remarcate au fost intre celulele cu morfologie dendritica din ariile
intra si peritumorale. A fost identificata o corelatie semnificativa intre statusul
HPV 18 si celulele cu morfologie non-dendritica din aria peritumorala. Analiza a
42 de cazuri de carcinoame scuamocelulare, cu localizare laringiana, faringiana si
la nivelul cavitatii orale, a indicat imunoexpresia EGFR in 85.71% dintre cazurile
evaluate, cu o intensitate moderata sau crescuta. 55% dintre aceste cazuri EGFR
pozitive au co-exprimat p53. in 61% dintre cazurile EGFR pozitive s-a remarcat
co-expresia keratinei 5. 75% dintre cazurile EGFR+/K5+ au co-exprimat CD117 si
p63. Aceste aspecte imunohistochimice pot sugera delimitarea unui subgrup cu
urmatorul profil: K5+/p63+/CD117+/EGFR+. Acesta poate fi numit "bazal-like”. in
categoria EGFR- s-au identificat urmatoarele subtipuri: EGFR-/p53-/Bcl2-/K5-/ E-
caderina-; EGFR-/E-caderina+/K5+ si EGFR-/ E-caderind +/ K5-. S-a notat faptul
ca subgrupul EGFR+/ p53+/Bcl2- a prezentat corelatii semnificative cu gradul
tumoral si parametrii TNM. Studiile noastre au vizat analizarea imunoexpresiei
EGFR si p53 in carcinoame scuamocelulare cu alte localizari: palatului dur, limbii,
submandibulara, buzelor, santului gingival, piramidei nazale, maxilei, zigomatica.
Utilizarea observatiilor rezultate din aceste studii poate contribui semnificativ la o
mai buna stratificare a cazurilor, la Tmbunatatirea marginilor de siguranta si
rezectie chirurgicala, la o mai buna evaluare a prognosticului si raspunsului
terapeutic.

Al cincilea subcapitol al primei parti a tezei a vizat o alta tema larga de
studiu abordata in cadrul catedrei si Centrului de Cercetare in Angiogeneza din
Timisoara, neoplaziile cu origine digestiva (colorectale, pancreatice si gastrice) si
metastazele hepatice asociate. Au fost utilizate simplele imunoreactii cu anticorpi
anti-CD34, CLIC 1 si dubla imunoreactie CD34/Ki67. Imunoexpresia CLIC1 in
metastazele hepatice de origine colorectala cu un model de crestere desmoplazic



a prezentat un scor 3 in 9 cazuri si doar un singur caz a fost notat cu un scor 2.
Imunoexpresia CLIC1 a fost heterogena, citoplasmatica si cu o intensificare la
nivelul membranei. Expresia CLIC1 a fost observata si in endoteliul vascular de la
periferia zonei metastatice. In cazul metastazelor hepatice cu model de crestere
prin inlocuire si origine colorectala, scorul 3 a caracterizat jumatate dintre
adenocarcinoamele colorectale, restul prezentand un scor 2. Valori variabile ale
scorului expresiei procentuale a CLIC 1, cuprinse intre 0 (1 caz), 1 (1caz), 2 (2
cazuri), 3 (3 cazuri) au fost remarcate in adenocarcinoamele pancreatice.
Metastazele hepatice cu model de crestere prin compresiune au fost evaluate cu
scor 3 al expresiei CLIC 1 (2 cazuri cu origine gastrica) si scor 2 (1 caz cu punct
de plecare gastric). Cele cu origine colorectala au fost caracterizate de un scor 3
majoritar si scor 2 (1caz). A fost notata o corelatie semnificativ statistica intre
imunoexpresia CLIC 1 si vasele proliferante CD34+/Ki67+in tumorile primare.
Pentru toate cazurile de tumori primare care s-au dezvoltat cu model de crestere
histologica prin compresiune, imunoexpresia CLIC 1 a fost corelata cu gradul de
diferentiere. Valorile scorului CLIC 1 pentru metastazele cu model de crestere
prin Tnlocuire au fost semnificativ corelate cu parametrul G al tumorilor primare
corespondente. Expresia CLIC 1 in tumorile primare a fost corelata cu numarul
vaselor proliferante CD34+/Ki67+ in metastazele hepatice cu model de crestere
desmoplazic. Toate aceste rezultate au pledat pentru rolul prognostic al CLIC 1 in
metastazele hepatice cu modele de crestere prin inlocuire si compresiune si cu
rol terapeutic in modelele de crestere histologica de tip desmoplazic. Rezultatele
obtinute, in premiera pentru metastazele hepatice, referitoare la imunoexpresia
CLIC 1, dar si cele asociate neoplaziilor mamare si uroteliale pot contribui la
intelegerea mecanismelor de formare si activare ale CLIC 1.

Urmatorul subcapitol s-a axat tot pe metastazele hepatice cu origine
digestiva, de data aceasta din perspectiva fenomenului tranzitiei epitelio-
mezenchimale. Cu ajutorul dublelor imunoreactii E-caderina/vimentina, K8/18/
vimentina, E-caderina/ vimentina au fost identificate celule cu profil epitelial,
mezenchimal, nediferentiat hibrid sau mezenchimal/epitelial si non-hibrid. Profilul
epitelial/ mezenchimal a fost remarcat in toate cazurile, dar corelatii semnificative
au fost inregistrate intre acesta si modelele de crestere prin inlocuire ale
metastazelor hepatice cu origine colorectala si gastrica. A fost analizat

comportamentul unei xenogrefe de metastaza hepatica, model de crestere



desmoplazica si origine colorectala, la nivelul membranei corioalantoide a oului
embrionat. Au fost efectuate transferuri repetate pe suprafata membranei
corioalantoide a oului embrionat. In prima zi dupa transfer au predominat
fenotipurile epitelial si cel diferentiat epitelio-mezenchimal. Putine celule cu
fenotip nediferentiat si mezenchimal au fost remarcate. Ziua a doua dupa transfer
a fost caracterizata de reducerea expresiei E-caderinei si a celulelor cu fenotip
epitelial (E caderina+/vim—; K8+/vim-), si de o o usoara crestere a numarului de
celule cu fenotip epitelio-mezenchimal diferentiat. Celule izolate, cu fenotip
epitelio-mezenchimal nediferentiat si mezenchimal au fost surprinse. A cincea zi
dupa al doilea transfer a prezentat o crestere a intensitatii reactiei pentru K8 in
celulele cu fenotip epitelial si existenta unor celule izolate, cu fenotip
mezenchimal. Dublele imunoreactii CD34/Ki67 si D2-40/Ki67 au indicat doua
mecanisme principale pentru angiogeneza tumorala: intususceptie si inmugurire.
Rezultatele obtinute au sustinut pe de o parte, heterogenitatea moleculara
accentuata a celulelor tumorale metastatice in cadrul metastazarii multiple la
nivelul ficatului, iar pe de alta parte heterogenitatea raspunsului la terapie in
aceste afectiuni.

Subcapitolul final al acestei prime parti s-a axat pe descrierea efectelor
aplicarii Everolimusului si inhibarii semnalizarii Notch asupra angiogenezei si
limfanagiogenezei la nivelul membranei corioalantoide a oului embrionat. S-a
observat ca inhibarea semnalizarii Notch a indus aparitia unor retele vasculare
dezorganizate, caracterizate prin ramificare excesiva si jonctiuni endoteliale
instabile. Notch a avut, de asemenea, un rol dependent de context in
limfangiogeneza, influentdnd diferentierea celulelor endoteliale limfatice si
modelele de inmugurire. Aceste rezultate subliniaza importanta semnalizarii
Notch in mentinerea integritatii vasculare si au evidentiat potentialul sau ca tinta
terapeutica in angiogeneza patologica. Everolimus a inhibat proliferarea
endoteliala si ramificarea vasculara, consecinta fiind o retea capilara mai putin
densa. Everolimus a modulat, de asemenea, limfangiogeneza, dependent de
semnalizarea VEGF-C. Rezultatele obtinute au contribuit la intelegerea
mecanismelor angiogenezei si limfangiogenezei, cu utilitate in selectarea
viitoarelor strategii terapeutice.

A doua parte a tezei de abilitare a trecut in revista principalele realizari
academice, cu accent pe competentele academice si capacitatea de a indruma



studenti si tineri cercetatori. Activitatea in cadrul Universitatii de Medicina si
Farmacie "Victor Babes” din Timisoara a debutat in data de 1.10.2011, ca
asistent universitar si a fost urmaté de parcurgerea urmatoarelor etape: sef de
lucrari (2014) si conferentiar (2018). Am fost implicata in predarea cursurilor Si
lucrarilor practice de Histologie, cu studentii seriilor de Medicina, limbile romana,
engleza, franceza, Asistenta Medicala Generala, Medicina Dentara. Am predat
lucrarile practice si cursul optional de Imunomorfologie pentru seriile roméana,
engleza si franceza. Am coordonat, impreuna cu alti colegi, activitatile grupurilor
de studenti, in Timisoara si Viena, in cadrul proiectului *’Calitate si competenta
profesionald europeana in educatia medicald si managementul activitatilor
educationale”, 2010-2013. Am fost lector in cadrul cursurilor postuniversitare
adresate studentilor, rezidentilor si tinerilor specialisti, in sfera patologiei mamare
si hipofizare. Am redactat in calitate de prim autor sau co-autor carti de
specialitate adresate studentilor, ghiduri pentru rezidenti, capitole in carti
internationale. Am coordonat activitatea a 10 teze de licenta in limbile romana si
franceza, activitatea publicistica a doctoranzilor, workshopuri studentesti,
cercurilor stiintifice studentesti, studentilor din cadrul programului V.A.D.A., seriile
romana si franceza.

Activitatea de cercetare a debutat in 2006, ca doctorand in cadrul Catedrei
de Histologie a Universitati de Medicina si Farmacie “Victor Babes” din
Timisoara. Activitatea de cercetare s-a dezvoltat si concretizat prin castigarea, la
nivel national, ca director de proiect a doua granturi, a unuia in calitate de
partener-responsabil proiect si membru in 10 proiecte CNCSIS/UEFISCDI. Am
participat, la activitati de cercetare a angiogenezei si limfangiogenezei in model
experimental, pe membrana corioalantoida a oului embrionat (CAM), in cadrul
proiectului ”Intussusceptive angiogenesis during development, tissue repair and
carcinogenesis”, Director proiect: Djonov Valentin, nr. 116243, Structural
Research, valoare proiect: 260000 fr, 01.04.2007-31.05.2011, la Universitatea
Fribourg, Elvetia. Articolele publicate au fost apreciate si unele dintre ele premiate
in cadrul Planului National de Cercetare, Dezvoltare si Inovare 2007-2013, PNII,
Program Resurse Umane, Subprogram “Premierea rezultatelor cercetarii’1601/
PN-II-RU- PRECISI 2013-7.
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Diseminarea rezultatelor obtinute in cadrul echipelor de cercetare in
articole de specialitate a dus la existenta unui numar de 1266 citari, a unui indice
Hirsch de 20 (toti anii) si 15 (ultimii 5 ani), conform Web of Science.

Din 2007 am fost membru in Societatea Roméana de Morfologie
Microcopica, iar din 2019 in Societatea Europeana de Oncologie Medicala si
evaluator pentru reviste de specialitate. Din anul 2023 am devenit membru al
Registrului National al Expertilor pentru certificarea activitatii de cercetare-
dezvoltare-REXCD, in baza Ordinului ministrului nr.20242/13.02.2023. La aceasta
s-a adaugat activitatea de evaluator in cadrul competitiilor de tip PTE si PED. Din
2020 am fost numita membru in Subcomisia de Admitere si echivalare a notelor
pentru cetatenii Uniunii Europene si Confederatiei Elvetiene.

Pentru perioada 2024-2029 am fost aleasa ca membru, in Consiliul
Facultati de Medicina, din partea Catedrei universitare de Histologie,
Departamentul 1l, Morfologie Microscopica, fiind membru in Comisia de
Acreditare ARACIS si IAAR.

Cea de a patra sectiune a tezei se refera la perspectivele academice si
stiintifice, cu integrarea in contextul national si international actual. Au fost
detaliate planul de dezvoltare in domeniul academic si in domeniul stiintific.

Ultima parte a tezei a cuprins referintele bibliografice.
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ABSTRACT

This thesis includes the results of the academic, scientific and research
activity that continued, completed or brought new valences to the research activity
developed during the doctoral stage. The defense of the doctoral thesis, entitled
“Immunohistochemical and gene profile of vascularization in liver metastases
associated with colon cancer”, coordinated by Mr. Prof. Dr. Marius Raica took place
in 2011 and was followed by the obtaining of the doctorate in medicine, OMECTS
no. 4387/06.06.2011. This thesis was developed in accordance with the
recommendations of the Higher Education Law no. 199/04.07.2023, with subsequent
amendments and completions and of the Methodology regarding the organization
and conduct of the process of obtaining the habilitation certificate within the “Victor
Babes” University of Medicine and Pharmacy in Timisoara.

The habilitation thesis "Immunohistochemistry as a diagnostic, prognostic
method, with impact in therapeutic strategies of malignant and non-malignant
lesions" comprises four parts: scientific, academic achievements, professional
activity and academic and scientific perspectives. The thesis begins with a brief
presentation, after a short introduction, of some of the methods and techniques used
in the immunohistochemistry laboratory of the Department of Histology, with a review
of the stages of the technique from manual, semi-automatic and automatic methods
for single, double immunoreactions and the RNAscope technique and their
diagnostic and clinical utility.

The third chapter focused on the diagnostic and prognostic role of the
immunohistochemistry technique in non-malignant lesions. Our studies
demonstrated, in the first subchapter, the utility of immunohistochemistry, by
identifying transcription factors, hormonal profile, in tumor management and staging
in the case of Pit-NETs and pituitary pathology in general. The second subchapter of
this part reviewed the role of immunohistochemistry, through single and double
immunoreactions in identifying cellular, fibrillar, vascular angiogenic and lymphatic
components, as well as the interrelationships between them in pulmonary fibrosis.
From an immunohistochemical point of view, MAO immunoexpression in diabetic

and non-diabetic patients, in the internal mammary arteries was present in the
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vascular wall structure at the endothelial, media and adventitial levels. The dominant
isoform was represented by MAO-B. Immunohistochemical evaluation can provide
useful information regarding the mechanisms of action, stages and role of MAO-
related oxidative stress in cardiovascular pathology, the main target being the
adjustment of cardiovascular therapy with reversible MAO inhibitors.

The fourth subchapter of this first part described the role of
immunohistochemistry in characterizing the microstructural architecture and cellular
differentiation of the anterior cruciate ligament at different post-injury stages. The
limited results of surgical interventions and the limited healing capacity of the
ligament encouraged research involving MRI-type assessments as well as
fundamental research involving immunohistochemistry. The study group included 27
patients who, intraoperatively, had two biopsies taken from the remaining tibial
component using the arthroscope: one from the free part end and one from the base.
The lesion areas were characterized by the presence of CD34 positive cells among
the collagen fibers of the ligament. Average values of vascular microdensity were
noted in cases and in areas with ligament lesions compared to those without
ligament lesions. An active angiogenesis process was noted in the remaining
components of the anterior cruciate ligaments, with the presence of immature and
intermediate type vessels. Immunohistochemistry has proven its effectiveness by
evaluating changes in nerve structures, using S100 protein marker and
neurofilament-associated protein. Higher values of reaction intensity were noted for
S100 protein compared to NFAP in areas of affected ligament. No significant
differences in S100 expression were recorded between areas with torn ligament and
quasi-normal ones. Regarding NFAP expression, areas with quasi-normal ligament
were rich in free nerve endings and small nerve fibers, compared to torn ligament
areas and synovium. Immunohistochemistry can be useful in determining growth
factors such as VEGF, FGF, EGF, PDGF, TGF-beta, in understanding the
mechanisms of angiogenesis, osteogenesis, mechanical pathways involved in the
development and maintenance of native tissue.

The fourth chapter of the first part focused on the prognostic, diagnostic and
therapeutic role of immunohistochemistry in malignant lesions, with an emphasis on
urothelial and renal neoplasias, breast, squamous cell carcinomas of the head and
neck, ovarian, lung, non-Hodgkin lymphomas, colorectal, pancreatic, gastric
neoplasias and corresponding liver metastases.



The first subchapter of this part highlighted the immunoexpression of VEGF in
urothelial carcinomas. Thus, the absence of expression was associated with
squamous cell and adenocarcinoma types. No significant correlations were found
between VEGF expression and histopathological types or degree of differentiation.
13.33% of the cases of invasive urothelial carcinoma were characterized by the
maximum score, with a VEGF value of 3. Increased intensity was noted in the vicinity
of the proliferation front, in 10% of the tumor cells.

The assessment of vascular microdensity was performed using single (CD 34)
and double immunoreactions (CD31/Ki67 and Ki67/smooth muscle actin). Lower
MVD values in tumor areas were noted in cases with extensive necrosis and well-
differentiated areas of squamous cell carcinoma. The histopathological type of
adenocarcinoma did not show significant differences between MVD in the
intratumoral area compared to the peritumoral one. No significant correlations were
observed between MVD, VEGF and conventional prognostic parameters. Increased
MVD values were in agreement with G and vascular invasion. The main vessel types
were immature, intermediate and mature. Immature vessels predominated
numerically in the central area of the tumor, while intermediate vessels at the
periphery of the tumor areas. Peritumorally, intermediate and mature vessels were
noted, immature vessels being absent. Statistically significant correlations were
shown between the number of intermediate, immature and mature vessels in the
intra- and peritumoral areas and G, lymphovascular invasion in the intratumoral and
peritumoral areas for mature type of vessels. Also, a statistically significant
correlation was noticed between the total number of vessels, all three types
previously mentioned, in the intra- and peritumoral areas of all evaluated cases. For
the squamous cell histopathological type the significant correlation observed was
between the intra- and peritumoral areas for immature, intermediate and mature
vessels and between the number of immature vessels in the peritumoral area, G and
lymphovascular invasion. In the case of adenocarcinomas, significant correlations
were noted between the three types of vessels in the intra- and peritumoral areas,
between G and lymphovascular invasion, between the number of mature
intratumoral vessels and G, between the number of immature and mature
peritumoral vessels and G. The proliferative character of the endothelium was
highlighted using Ki67 immunoexpression and the CD31/Ki67 double
immunoreaction. The CD34/smooth muscle actin reactions provided information



related to the degree of vessel maturation and their growth patterns, identifying four
main subtypes: reticular, diffuse, fascicular and trabecular. The predominant pattern
was the reticular one, characterized by mature vessels, CD34+/smooth muscle actin
positive. A significant correlation was also noted between the degree of vessel
maturation and the tumor. Analysis of key factors in tumor angiogenesis such as
PDGF-B, its beta receptor, and CLIC 1 indicated a significant correlation between
PDGF-B immunoexpression and the number of immature and mature vessels. Other
statistically significant correlations were between PDGFRbeta and VEGF,
VEGF165b and with the reticular vascular pattern, PDGF-B/PDGFRbeta and mature
and immature vessels and VEGF165b. CLIC 1 immunoexpression was observed in
94% of cases. The maximum score, above 3, was noted in 32 cases. The main
expression patterns were homogeneous (41 cases) and heterogeneous (6 cases).
The intensity of the reaction was increased, in the vicinity of the proliferation area.
No significant correlations were recorded between CLIC 1 immunoexpression and
the degree of differentiation or tumor stage. 22.2% of the evaluated renal carcinoma
cases were negative for DT, the majority of 77.8% being positive. The positive cases
were characterized by the presence of two patterns of expression and distribution:
homogeneous and heterogeneous. Immunohistochemistry, in the case of renal and
urothelial carcinomas, has demonstrated its efficiency in the case of diagnostic
protocols but also offers the possibility to propose and standardize new markers
useful in future molecular classifications.

In the case of breast neoplasia, the immunohistochemical panel frequently
used in our laboratory included the following markers: ER, PR, Her 2, Ki 67, AR,
SMA, vimentin, Bcl2, E-cadherin, P-cadherin, keratin 5, EGFR, p 53, p63,
Mamaglobin A, CD34, CD31, D2-40, VEGF-A and its receptors, mast cell tryptase.
The second subchapter of this part presented the results of our studies on VEGF
immunoexpression, vascular microdensity and mammaglobin A, endothelial
proliferation using CD34/Ki67 immunoreaction, evaluation of mast cell microdensity,
the main types, granulated and degranulated and their distribution in the tumor area,
the relationship with lymphatic vascular microdensity, the particularities of lymph
node invasion, analysis of Her2, E-cadherin, P-cadherin, CLIC 1. The results
obtained draw attention to the challenges and future directions in the case of breast
neoplasia: combining therapeutic solutions that include anti-angiogenic agents,
chemotherapy and immunotherapy, identifying and specifically targeting alterations



at the molecular level, personalized and specific therapeutic interventions and
solutions, avoiding the emergence of therapeutic resistance by identifying new
biomarkers.

The third subchapter of this part focused on markers of vascular
heterogeneity in ovarian, lung and non-Hodgkin Ilymphomas. AC 133
immunoexpression was noted in 29.03% of ovarian neoplasia cases, Tie 2 in 33.87%
of cases, and co-expression was observed in 27.42% of cases. In the case of lung
neoplasias, the mean values of vascular microdensity were 31.86 in
adenocarcinomas, 23.28 in small cell carcinomas, 16 in large cell carcinomas, 23 for
hepatoid type and 23.99 for squamous cell type, with a predominance of immature
and intermediate vessels. Statistically significant correlations were noticed between
the histopathological type and the number of immature vessels and the number of
mature vessels, but not with the number of intermediate vessels. The main types of
vessels found in the tumor areas were immature, characterized by the CD34+/SMA-
profile and the absence of lumen (74.43%), intermediate, with perfused lumen,
CD34+/SMA negative or weakly positive (11.13%) and mature with CD34+/SMA+
profile (14.44%). Activated vessels were noted in 87.18%, followed by activated
mature vessels in 9.36% and mature ones (3.46%).

The fourth subchapter of this part described the main immunohistochemical
markers used in head and neck squamous cell carcinomas, which can be grouped
as protein markers (keratins, vimentin, podoplanin, E-cadherin); cell proliferation
markers (p53, Bcl2); growth factors and their receptors (EGF, EGFR, VEGF, VEGF-
A; VEGF-B, VEGF-C, VEGF-D, VEGFR1, VEGFR2, VEGFR3, PDGF, PDGFAA,
PDGFR-alpha, PDGFRbeta, NGF, HGF, c-met, TGF, Smad); markers of stromal
components (markers of mast cells, lymphocytes, follicular dendritic cells, blood and
lymphatic vessels). The analysis of E-cadherin and HPV 18 immunoexpression
indicated, for HPV18 negative cases, low E-cadherin values in the laryngeal, hypo
and rhino-laryngeal locations, in the case of well-differentiated subtypes for the
larynx and moderately and poorly differentiated for the last two locations. Laryngeal,
rhino and hypopharyngeal carcinomas were characterized by the association
between low E-cadherin values and moderately, poorly and undifferentiated types in
HPV 18 negative cases. The maximum E-cadherin values were associated with
oropharyngeal location, independent of HPV 18 status. Regardless of HPV 18

immunoexpression or negative status, lymph node metastases presented an E-



cadherin score of 3 for squamous cell carcinomas with laryngeal location.
Moderately differentiated laryngeal cases were characterized by a correlation
significant correlation between HPV 18 and E-cadherin immunoexpression.
Evaluation of mast cell density and vascular microdensity indicated statistically
significant correlations between mast cell microdensity and histopathological type in
squamous cell carcinomas. A significant correlation was noted between mast cell
microdensity and G1 and G2 differentiation grades. The significant correlations noted
were between cells with dendritic morphology in the intra- and peritumoral areas. A
significant correlation was identified between HPV 18 status and cells with non-
dendritic morphology in the peritumoral area. Analysis of 42 cases of squamous cell
carcinomas, with laryngeal, pharyngeal and oral cavity localization, indicated EGFR
immunoexpression in 85.71% of the evaluated cases, with moderate or high
intensity. 55% of these EGFR positive cases co-expressed p53. In 61% of EGFR
positive cases, co-expression of keratin 5 was noted. 75% of EGFR+/K5+ cases co-
expressed CD117 and p63. These immunohistochemical aspects may suggest the
delimitation of a subgroup with the following profile: K5+/p63+/CD117+/EGFR+. This
can be called “basal-like”. In the EGFR- category, the following subtypes were
identified: EGFR-/p53-/Bcl2-/K5-/ E-cadherin-; EGFR-/E-cadherin+/K5+ and EGFR-/
E-cadherin +/ K5-. It was noted that the EGFR+/ p53+/Bcl2- subgroup showed
significant correlations with tumor grade and TNM parameters. Our studies aimed to
analyze the immunoexpression of EGFR and p53 in squamous cell carcinomas with
other locations: hard palate, tongue, submandibular, lips, gingival sulcus, nasal
pyramid, maxilla, zygomatic. The use of observations resulting from these studies
can significantly contribute to better stratification of cases, to improving safety
margins and surgical resection, to a better assessment of prognosis and therapeutic
response.

The fifth subchapter of the first part of the thesis focused on another large
study topic addressed within the department and the Angiogenesis Research Center
in Timisoara, neoplasms of digestive origin (colorectal, pancreatic and gastric) and
associated liver metastases. Single immunoreactions with anti-CD34, CLIC 1
antibodies and the double immunoreaction CD34/Ki67 were used. CLICA
immunoexpression in liver metastases of colorectal origin with a desmoplastic
growth pattern presented a score of 3 in 9 cases and only one case was noted with a
score of 2. CLIC1 immunoexpression was heterogeneous, cytoplasmic and with an



enhancement at the membrane level. CLIC1 expression was also noticed in the
vascular endothelium at the periphery of the metastatic area. In the case of liver
metastases with a replacement growth pattern and colorectal origin, score 3
characterized half of the colorectal adenocarcinomas, the rest presenting a score of
2. Variable values of the CLIC 1 percentage expression score, ranging from 0 (1
case), 1 (1 case), 2 (2 cases), 3 (3 cases) were noted in pancreatic
adenocarcinomas. Liver metastases with a compression growth pattern were
evaluated with CLIC 1 expression score 3 (2 cases with gastric origin) and score 2 (1
case with gastric starting point). Those with colorectal origin were characterized by a
majority score 3 and score 2 (1 case). A statistically significant correlation was noted
between CLIC 1 immunoexpression and CD34+/Ki67+ proliferating vessels in
primary tumors. For all cases of primary tumors that developed with a compression
histological growth pattern, CLIC 1 immunoexpression was correlated with the
degree of differentiation. CLIC 1 score values for metastases with a replacement
growth pattern were significantly correlated with the G parameter of the
corresponding primary tumors. CLIC 1 expression in primary tumors was correlated
with the number of CD34+/Ki67+ proliferating vessels in liver metastases with a
desmoplastic growth pattern. All these results argued for the prognostic role of CLIC
1 in liver metastases with replacement and compression growth patterns and a
therapeutic role in desmoplastic histological growth patterns. The results obtained,
for the first time in the literature regarding CLIC 1 immunoexpression in liver
metastases, but also those associated with breast and urothelial neoplasias, may
contribute to the understanding of the mechanisms of formation and activation of
CLIC 1.

The next subchapter also focused on liver metastases of digestive origin, this
time from the perspective of the epithelial-mesenchymal transition phenomenon. By
using of double immunoreactions E-cadherin/vimentin, K8/18/vimentin, E-
cadherin/vimentin, cells with epithelial, mesenchymal, undifferentiated hybrid or
mesenchymal/epithelial and  non-hybrid  profiles were identified. The
epithelial/mesenchymal profile was noted in all cases, but significant correlations
were recorded between it and the replacement growth models of liver metastases of
colorectal and gastric origin. The behavior of a liver metastasis xenograft,
desmoplastic growth pattern and colorectal origin, was analyzed at the level of the
chorioallantoic membrane of the embryonated egg. Repeated transfers were



performed on the surface of the chorioallantoic membrane of the embryonated egg.
On the first day after transfer, epithelial and differentiated epithelial-mesenchymal
phenotypes predominated. Few cells with undifferentiated phenotype and
mesenchymal were noted. The second day after transfer was characterized by the
reduction of E-cadherin expression and epithelial phenotype cells (E cadherin+/vim—;
K8+/vim—), and a slight increase in the number of differentiated epithelial-
mesenchymal phenotype cells. Isolated cells with undifferentiated epithelial-
mesenchymal and mesenchymal phenotypes were detected. The fifth day after the
second transfer showed an increase in the intensity of the reaction for K8 in epithelial
phenotype cells and the existence of isolated cells with mesenchymal phenotype.
The double immunoreactions CD34/Ki67 and D2-40/Ki67 indicated two main
mechanisms for tumor angiogenesis: intussusception and sprouting. The results
obtained supported on the one hand, the accentuated molecular heterogeneity of
metastatic tumor cells in the context of multiple liver metastasis, and on the other
hand, the heterogeneity of the response to therapy in these conditions.

The final subchapter of this first part focused on describing the effects of
Everolimus application and Notch signaling inhibition on angiogenesis and
lymphangiogenesis in the chick chorioallantoic membrane of the embryonated egg. It
was observed that Notch signaling inhibition induced the appearance of disorganized
vascular networks, characterized by excessive branching and unstable endothelial
junctions. Notch also had a context-dependent role in lymphangiogenesis,
influencing lymphatic endothelial cell differentiation and sprouting patterns. These
results emphasize the importance of Notch signaling in maintaining vascular integrity
and highlighted its potential as a therapeutic target in pathological angiogenesis.
Everolimus inhibited endothelial proliferation and vascular branching, resulting in a
less dense capillary network. Everolimus also modulated lymphangiogenesis,
dependent on VEGF-C signaling. The results obtained contributed to the
understanding of the mechanisms of angiogenesis and lymphangiogenesis, with
utility in the selection of future therapeutic strategies.

The second part of the habilitation thesis reviewed the main academic
achievements, with an emphasis on academic skills and the ability to guide students
and young researchers. The activity within the University of Medicine and Pharmacy
"Victor Babes" in Timisoara began on 1.10.2011, as an assistant Professor and was

followed by the following stages: lecturer (2014) and Associate Professor (2018). |



was involved in teaching lectures and Histology labs, with students of the Medicine
series, Romanian, English, French, General Medical Assistance, Dental Medicine. |
taught the practical works and the optional course of together with other colleagues,
the activities of student groups, in Timisoara and Vienna, within the project
"European quality and professional competence in medical education and
management of educational activities", 2010-2013. | was a lecturer in postgraduate
courses addressed to students, residents and young specialists, in the field of breast
and pituitary pathology. | wrote as the first author or co-author specialized books
addressed to students, guides for residents, chapters in international books. |
coordinated the activity of 10 bachelor's theses in Romanian and French, the
publishing activity of doctoral students, student workshops, student scientific circles,
students from the V.A.D.A. program, Romanian and French series.

The research activity began in 2006, as a PhD student at the Department of
Histology of the University of Medicine and Pharmacy “Victor Babes” in Timisoara.
The research activity developed and materialized by winning, at the national level, as
project director, two grants, one as project partner-responsible and member in 10
CNCSIS/UEFISCDI projects. | participated in research activities on angiogenesis
and lymphangiogenesis in an experimental model, on the chorioallantoic membrane
of the embryonated egg (CAM), within the project “Intussusceptive angiogenesis
during development, tissue repair and carcinogenesis”’, Project director. Djonov
Valentin, no. 116243, Structural Research, project value: 260000 fr, 01.04.2007-
31.05.2011, at the University of Fribourg, Switzerland. The published articles were
appreciated and some of them were awarded within the National Plan for Research,
Development and Innovation 2007-2013, PNII, Human Resources Program,
Subprogram "Research Results Awarding"1601/ PN-II-RU- PRECISI 2013-7.

The dissemination of the results obtained within the research teams in
specialized articles led to a number of 1266 citations, a Hirsch index of 20 (all years)
and 15 (last 5 years), according to Web of Science.

Since 2007 | have been a member of the Romanian Society of Microscopic
Morphology, and since 2019 in the European Society of Medical Oncology and a
reviewer for specialized journals. Since 2023 | have become a member of the
National Register of Experts for the certification of research and development
activity-REXCD, based on Ministerial Order no. 20242/13.02.2023. To this was
added the activity of evaluator expert in PTE and PED competitions. Since 2020 |
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have been appointed as a member of the Subcommittee for Admission and
Equivalence of Grades for Citizens of the European Union and the Swiss
Confederation.

For the period 2024-2029 | was elected as a member of the Council of the
Faculty of Medicine, from the Department of Histology, Department Il, Microscopic
Morphology, being a member of the ARACIS and IAAR Accreditation Committee.

The fourth section of the thesis refers to the academic and scientific
perspectives, with integration into the current national and international context. The
development plan in the academic and scientific fields was detailed. The last part of

the thesis included bibliographical references.
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