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REZUMAT

Prezenta teza de abilitare prezinta contributia personala la intelegerea si
dezvoltarea aplicarii inteligentei artificiale (Al — Artificial Intelligence) in cercetarea
medicala bazata pe evidente, abordand una dintre provocarile definitorii ale literaturii
stiintifice medicale contemporane gestionarea eficienta a volumului urias de literatura
stiintifica, care depaseste 1,5 milioane de articole publicate anual. Printr-o analiza
critica si multidimensionala, lucrarea exploreaza modul in care Al poate transforma
procesele de cautare, evaluare si sinteza a dovezilor medicale, subliniind atat
oportunitatile transformatoare, cat si riscurile inerente utilizarii necritice a acestor
tehnologii. Bazata pe o cariera de cercetare de peste doua decenii, reflectata in 42 de
publicatii indexate international, un H-index de 9 si 171 de citari, teza ofera o sinteza
matura a evolutiei metodologice si a contributiilor stiintifice in domeniul informaticii si
biostatisticii medicale.

Lucrarea este structurata in trei capitole fundamentale, fiecare abordand un
aspect esential al parcursului personal academic si stiintific. in Capitolul 1: Realizari
Stiintifice, contureaza traiectoria cercetarii, organizata in trei faze evolutive distincte:
fundamentarea metodologica (2011-2017), cu accent pe nefrologie si standardizarea
proceselor de cercetare; varful productivitatii stiintifice (2017-2021), concentrat pe
cardiologie si farmacogenetica; si maturitatea stiintifica (2022-2025), marcata de
integrarea Al in oncologia computationala. Contributiile includ dezvoltarea unor scoruri
compozite pentru patologii oncologice, metodologii comparative intre abordarile
traditionale si cele asistate de Al (demonstrand o imbunatatire a recall-ului cu 13% si
o reducere a timpului de cautare) si studii de referinta in sindromul Lynch, anlotinib in
cancerul tiroidian si gemeni digitali. Analiza riscurilor Al, incluzand erori algoritmice,
bias-uri si dileme etice, este completata de strategii de diminuare a bias-ului, subliniind
necesitatea transparentei si validarii riguroase.

Capitolul 2: Realizari Academice evidentiaza parcursul personal didactic si
administrativ, fundamentat pe un doctorat in medicina cu tema de cercetare axata pe
informatica medicala (2015), specializari in sanatate publica si formare continua in Al.
Activitatea didactica include predarea cursurilor de informaticd medicala si
biostatistica, dezvoltarea unui curriculum pentru medicina digitala si mentoratul a 4

studenti la lucrari de licenta, 8 doctorate si 43 de practici semestriale axate pe utilizarea



instrumentelor Al in radiologie si baze de date medicale. Productia editoriala didactica
cuprinde 3 carti ca autor principal, 4 ca co-autor si platforme e-learning. Administrativ,
am contribuit timp de 21 de ani la examenele de admitere, 9 ani la licente, 6 examene
de promovare ca reprezentant DSP Timis si 5 ani la evaluarea lucrarilor conferintelor
RoMedINF, consolidand standardele in informatica medicala.

Capitolul 3: Perspective Academice si Stiintifice prezinta viziunea strategica
pentru urmatorul deceniu, axata pe dezvoltarea arhitecturilor Al si standardelor de
lucru in medicina clinica, cercetari inovatoare in oncologie si medicina regenerativa
utilizdnd machine learning, si formarea profesionald avansata. Planul include
avansarea la gradul de conferentiar si profesor, coordonarea unui laborator de Al
medicala si crearea unor doctorate interdisciplinare in medicina, biologie moleculara,
farmacologie si informatica medicala. Directiile de cercetare vizeaza modele multi-
omice, imagisticd medicala si platforme computationale pentru descoperirea
medicamentelor, sustinute de colaborari internationale.

Metodologic, teza adopta o abordare mixta, integrand analize statistice
comparative (ex. regresie logistica vs. retele neuronale), evaluari ROC, procesarea
limbajului natural si utilizarea API-urilor PubMed si a modelelor lingvistice mari
(Perplexity, ChatGPT, Claude, LLaMA si Gemini). Rezultatele includ un cadru
conceptual pentru Al in medicina bazata pe evidente, un model hibrid de cautare a
dovezilor, algoritmi adaptati de machine learning si platforme software practice.
Impactul academic este reflectat in citarile si colaborarile internationale, iar cel clinic si
social in optimizarea diagnosticului precoce, personalizarea tratamentelor si formarea
profesionala continua.

Limitarile tehnologice, metodologice si etice sunt analizate riguros, propunand
directii viitoare precum algoritmi explicabili, sisteme federale de invatare si platforme
integrate pentru medicina personalizata de precizie. Teza demonstreaza potentialul Al
de a revolutiona medicina bazata pe evidente si subliniaza necesitatea unei integrari
responsabile, fundamentata pe rigoare stiintifica si principii etice, pentru a modela un

viitor centrat pe pacient si pe dovezile stiintifice actuale la momentul aplicarii.
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ABSTRACT

This habilitation thesis presents the personal contribution to the understanding
and development of the application of Artificial Intelligence (Al) in evidence-based
medical research, addressing one of the defining challenges of contemporary medical
scientific literature: the efficient management of the huge volume of scientific literature,
which exceeds 1.5 million articles published annually. Through critical and
multidimensional analysis, the paper explores how Al can transform the processes of
searching, evaluating, and synthesizing medical evidence, highlighting both the
transformative opportunities and risks inherent in the non-critical use of these
technologies. Based on a research career of over two decades, reflected in 42
internationally indexed publications, an H-index of 9 and 171 citations, the thesis offers
a mature synthesis of the methodological evolution and scientific contributions in the
field of medical informatics and biostatistics.

The paper is structured in three fundamental chapters, each addressing an
essential aspect of the academic and scientific personal journey. In Chapter 1:
Scientific Achievements, he outlines the trajectory of the research, organized in three
distinct evolutionary phases: methodological foundation (2011-2017), with a focus on
nephrology and standardization of research processes; peak scientific productivity
(2017-2021), focused on cardiology and pharmacogenetics; and scientific maturity
(2022-2025), marked by the integration of Al into computational oncology.
Contributions include the development of composite scores for oncological
pathologies, comparative methodologies between traditional and Al-assisted
approaches (demonstrating a 13% improvement in recall and a reduction in search
time), and landmark studies in Lynch syndrome, anlotinib in thyroid cancer, and digital
twins. Al risk analysis, including algorithmic errors, biases, and ethical dilemmas, is
complemented by strategies to mitigate bias, emphasizing the need for transparency
and rigorous validation.

Chapter 2: Academic Achievements highlights the teaching and
administrative staff path, based on a PhD in medicine with a research theme focused
on medical informatics (2015), specializations in public health and continuing
education in Al. The teaching activity includes teaching courses in medical informatics

and biostatistics, developing a curriculum for digital medicine and mentoring 4 students



in undergraduate papers, 8 doctorates and 43 semester practices focused on the use
of Al tools in radiology and medical databases. The didactic editorial production
includes 3 books as main author, 4 as co-author and e-learning platforms.
Administratively, | contributed for 21 years to the entrance exams, 9 years to the
licenses, 6 promotion exams as a representative of DSP Timis and 5 years to the
evaluation of the papers of the RoMedINF conferences, consolidating the standards in
medical informatics.

Chapter 3: Academic and Scientific Perspectives presents the strategic
vision for the next decade, focused on the development of Al architectures and working
standards in clinical medicine, innovative research in oncology and regenerative
medicine using machine learning, and advanced professional training. The plan
includes advancement to the degree of associate professor and professor,
coordination of a medical Al laboratory, and the creation of interdisciplinary doctorates
in medicine, molecular biology, pharmacology, and medical informatics. The research
directions target multi-omics models, medical imaging and computational platforms for
drug discovery, supported by international collaborations.

Methodologically, the thesis adopts a mixed approach, integrating comparative
statistical analyses (e.g. logistic regression vs. neural networks), ROC assessments,
natural language processing and the use of PubMed APIs and large language models
(Perplexity, ChatGPT, Claude, LLaMA si Gemini). The results include a conceptual
framework for Al in evidence-based medicine, a hybrid evidence-seeking model,
adapted machine learning algorithms, and practical software platforms. The academic
impact is reflected in international citations and collaborations, and the clinical and
social impact in the optimization of early diagnosis, personalization of treatments and
continuous professional training.

Technological, methodological, and ethical limitations are rigorously analyzed,
proposing future directions such as explainable algorithms, federal learning systems,
and integrated platforms for personalized precision medicine. The thesis demonstrates
the potential of Al to revolutionize evidence-based medicine and highlights the need
for responsible integration, grounded in scientific rigor and ethical principles, to shape
a patient-centric future and current scientific evidence at the time of application.
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