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Teza de abilitare ,, Evaluarea cardio-vasculara neinvazivda- de la multimodalitate la
interdisciplinaritate” este structuratd in patru parti ce contin 7 capitole In care prezint principalele
realizari stiintifice, profesionale si academice cat si planurile de evolutie si dezvoltare in cariera
academica.

Prima parte este impartitd in 3 capitole si se referd la activitatea stiintificd care s-a desfasurat
imediat dupa prezentarea publica a lucrarii de doctorat, respectiv in decembrie 2009, cu titltu”
BPOC si Sindromul metabolic. De la inflamatia subclinica la riscul cardiovascular global”.
Principalele domenii de cercetare sunt reprezentate de explorarile cardiovasculare neinvazive
(ecografia cardiacd si vasculard cu substantd de contrast, computertomografia coronariana,
scintigrafia miocardica, fotopletismografia) si de tehnologiile conexe ce au ca suport aplicatii
software utile in diagnosticul precoce si monitorizarea pacientilor.

Astfel, capitolul 1 intitulat ,,Conceptul de explorare cardiovasculara neinvaziva multimodala si
interdisciplinara 1n patologia cardiaca” prezinta domeniul de bazd unde am contribuit la dezvoltarea
lui atat pe plan stiintific (articole publicate avand ca subiect ecocardiografia speciald si ecografia
vasculard, CT cardiac si scintigrafia miocardicd de perfuzie, capitole de carti si carti premiate) cat si
pe plan administrativ prin infiintarea si coordonarea unui laborator de explorari cardio-vasculare in
cadrul Spitalului Universitar de Urgenta Militar Central ,,.Dr Carol Davila”, acreditat de catre
Societatea Europeanad de Cardiologie, cu statut de clinica universitara.

Ca recunoastere a realizarilor stiintifice in acest domeniu am primit in anul 2011 premiul Academiei
Romane ,,Carol Davila” pentru capitolul ,,Gated-SPECT and Coronary Intra-Stent Restenosis” in
monografia ,,Coronary Stent Restenosis” care a fost publicatd in 2011 de catre Editura Academiei
Romaéne iar 1n anul 2012 premiul ,,C.C Iliescu” decernat de cdtre Academia Oamenilor de Stiinta
pentru coordonarea monografiei ,, Imagistica Neinvaziva in Boala Coronariana Ischemica”.

In capitolul 2 intitulat ,,Evaluarea fotopletismografiei in hipertensiunea arteriald si in aprecierea
unor indici de performantd cardiacd” prezint una din preocuparile mele din domeniul
intredisciplinar al bioingineriei medicale inceputd In urma cu aproximativ 10 ani prin colaborarea
cu Universitatea Politehnicd in calitate de partener in cadrul unui proiect de cercetare si continuata
apoi in pozitia de coordonator master "Imagistica medicald avansata”. In ultimii 5 ani am cercetat
rolul fotopletismografiei in detectia si monitorizarea hipertensiunii arteriale prin utilizarea tehnicilor
de machine learning, cu identificarea unor parametrii derivati generati de catre un senzor, capabili

sa aprecieze performanta cardiacd in timp real.



Astfel, rezultatele de noutate ale cercetdrii ne-au determinat sd le patentdm si sa le Inregistram la
United States Patent and Trademark Office (application 18/951056) avand speranta aparitiei de
oportunitati de dezvoltare in acest domeniu.

In capitolul 3 ,,Diagnosticul precoce si monitorizarea pacientilor prin dezvoltarea de aplicatii
inteligente” prezint rezultatele a doud proiecte de cercetare pe care le-am coordonat, castigate prin
competitie, din cadrul Planului National pentru cercetare derulat prin UEFISCDI. Primul proiect
SRSPIRIM (Sistem Inovativ pentru Siguranta privind regimul Radiatiilor la PAcientii Investigati
prin Metode Imagistice Radiologice bazate pe Carduri Inteligente si Infrastructuri PKI) a avut ca
obiectiv dezvoltarea unei aplicatii cu posibilitatea integrarii ei in cardul de asigurat, aplicatie care sa
gestioneze si sd monitorizeze dozele de radiatii ionizante pe care le primesc pacientii cu ocazia
diferitor tipuri de investigatii radiologice, in special cele cardio-vasculare unde uzual dozele sunt
mai crescute. Calitatea rezultatele din proiect au fost apreciate prin ,,Certificat of Merit for Presenter
in Scientific Session at The 9th Congress of Asian Society of Cardiovascular Imaging”, iunie 2015,
Kuala Lumpur.

Al doilea proiect TAMEC ,,Tehnici avansate de Management a Epidemiei Tn Comunitate” a avut ca
scop principal initierea si dezvoltarea unei aplicatii mobile capabile sa identifice automat si In timp
real contactii virusului SARS-CoV-2 cu generarea unor harti de risc utile in gestionarea pandemiei.
De mentionat, ca o parte din rezultatele proiectului pot fi utilizate si exportate in alte aplicatii
conexe care au ca obiectiv gestionarea infectiilor virale.

Formarea profesionald, activitdtile ct si realizarile academice sunt prezentate in capitole 4 si 5.
Astfel, aceste capitole infatiseaza experienta profesionald si academicd, cu principalele cursuri de
formare medicald, activitatea redactionald, articolele publicate in reviste ISI cu factor de impact,
capitolele si cartile scrise, proiectele castigate prin competitie si lucrarile premiate.

Dupa intrarea prin concurs in rezidentiat Tn anul 2001 (pozitia 18 la nivel national) am efectuat
stagiile de pregatire in medicina interna si apoi de cardiologie la Spitalul Universitar de Urgenta
Militar Central si Spitalul Universitar Bucuresti. In anul 2006 am devenit medic specialist medicina
internd cu sustinerea primariatului in 2011 iar din 2012 sunt medic specialist in cardiologie si
primar din 2017. Intre cele doud specialititi, am urmat o serie de cursuri de pregitire necesare
obtinerii de competente utile in practica medicului internist si cardiolog: in anul 2006 am sustinut
competenta de ecografie generala, in 2007 cea de ecocardiografie generalda, in 2008 am obtinut
atestatul in ecografie vasculard iar in 2017 cel de ecocardiografie transesofagiana si alte tehnici
speciale. In anul 2010 am fost acceptat la un stagiu de cercetare si pregitire la Spitalul Universitar

din Strasbourg unde am reusit sa nvat principalele tehnici neinvazive de explorare cardiovasculara,



pregatire care a continuat apoi prin stagii de formare in imagistica cardio-vasculard si cardiologie
sportivd in mai multe centre din Franta (Paris, Lyon, Nantes, Rennes, Montpelier, Bordeaux)

derulate prin Universitatea Descartes-Paris V si Universitatea din Bordeaux.

In anul 2009 am castigat bursa de cercetare a Federatiei Europene de Medicina Internd ce s-a
desfasurat la Paris timp de o sdptdmand, moment in care am reusit sd aprofundez principiile de
cercetare clinicd, incepand cu design-ul de studii clinice si pand la analiza statisticd de baza.
Activitatea mea de cercetare dupa sustinerea tezei de doctorat s-a materializat in calitatea de autor
principal a 18 articole si in calitatea de coautor a 10 articole publicate in extenso in reviste cotate
Thomson Scientific IST Web of Knowledge cu factor de impact calculat de Thomson. Am publicat
peste 30 de lucrari in forma de rezumat cotate ISI Web of Science Clarivate (cu/fara factor de
impact). De asemenea, am coordonat sau coordonez in calitate de director sau responsabil proiect 7
proiecte de cercetare castigate prin competitie, dintre care doud internationale si am fost membru in
echipa de cercetare a 4 proiecte, dintre care unul european.

In prezent am urmitorii indici scientometrici: indice Hirsch 8 (Web of Science Core
Collection) cu 250 citari, h-index 10 (Google Scholar) cu 388 citari.
Capitolele 6 si 7 evidentiaza planurile de evolutie si dezvoltare a carierei academice, activitatile de
baza vizand cresterea calitatii in ceea ce priveste formarea studentilor si rezidentilor prin utilizarea
tehnicilor actuale de invatdmant modern (cursuri multimedia, platforme dedicate, simulatoare) cu
implicarea si orientarea lor spre partea de practica medicala. De asemenea, implicarea lor in
cercetare, In special in domeniile in care sunt implicat si pe care doresc sa le dezvolt precum
tehnicile neinvazive de explorare cardio-vasculard, aspectele moleculare si imagistice in amiloidoza
cardiacd, dereglarea cdii de semnalizare PI3K/AKT/mTOR in patologia cardio-vasculara, constituie
directiile principale de studiu si de dezvoltare academica.
In concluzie, formarea mea profesionald in centre de prestigiu din tara si striinitate coroborati cu
activitatea constantd academica si de cercetare axata in principal pe tehnologiile medicale si
aplicatii e-Health, cu Tmpartasirea experientei acumulate studentilor si tinerilor medici, constituie
fundamentul unui proces de invdtare activ care va creste calitativ si cantitativ Intr-un parcurs
academic viitor, cu rezultate benefice in timp si un céstig institutional atat pentru UMF “Carol

Davila” cét si pentru SUUMC “Dr. Carol Davila”.



SUMMARY

The habilitation thesis, entitled “Non-invasive Cardiovascular Assessment: From
Multimodality to Interdisciplinarity”, is structured into four sections comprising seven chapters.
These sections present my main scientific, professional, and academic achievements as well as my
plans for future academic growth and development.

The first section is divided into three chapters and addresses the scientific activities
conducted immediately after the public defense of my doctoral thesis in December 2009,
titled “COPD and Metabolic Syndrome: From Subclinical Inflammation to Global Cardiovascular
Risk”.

The primary research domains include non-invasive cardiovascular investigations (cardiac
and vascular ultrasound with contrast agents, coronary computed tomography, myocardial
scintigraphy, photoplethysmography) and related technologies supported by software applications
useful for early diagnosis and patient monitoring.

Chapter 1, entitled “The Concept of Multimodal and Interdisciplinary Non-invasive
Cardiovascular Assessment in Cardiac Pathology”, outlines the core area where I have contributed
both scientifically (via published articles on advanced echocardiography, vascular ultrasound,
cardiac CT, and perfusion myocardial scintigraphy, as well as award-winning book chapters and
monographs) and administratively, through the establishment and coordination of a cardiovascular
diagnostic laboratory at the Central Military Emergency University Hospital "Dr. Carol Davila,"
accredited by the European Society of Cardiology.

In recognition of my scientific achievements in this field, I was awarded the Romanian
Academy's Carol Davila Prize in 2011 for the chapter “Gated-SPECT and Coronary Intra-Stent

’

Restenosis” in the monograph “Coronary Stent Restenosis”, published by the Romanian Academy
Publishing House. Additionally, I received the C.C. Illiescu Prize from the Academy of Scientists in
2012 for coordinating the monograph “Non-invasive Imaging in Ischemic Coronary Disease”.
Chapter 2, entitled “Evaluating Photoplethysmography in Hypertension and Cardiac
Performance Indicators”, highlights my interdisciplinary work in medical bioengineering initiated
approximately ten years ago in collaboration with the Polytechnic University of Bucharest as a
research partner and later as the coordinator of the Master's program “Advanced Medical
Imaging.” Over the past five years, | have investigated the role of photoplethysmography in the

detection and monitoring of hypertension using machine learning techniques to identify derived

parameters generated by a sensor capable of real-time cardiac performance assessment.



The innovative results of this research led to a patent application filed with the United States
Patent and Trademark Office (application 18/951056), reflecting our aspirations to foster and
develop opportunities in this field.

Chapter 3, “Early Diagnosis and Patient Monitoring Through Intelligent
Applications,” presents the outcomes of two research projects I coordinated, awarded through
competitive funding within the National Research Plan implemented by UEFISCDI. The first
project, SRSPIRIM (Innovative System for Radiation Safety Management in Patients Undergoing
Radiological Imaging Based on Smart Cards and PKI Infrastructures), aimed to develop an
application that could be integrated into health insurance cards to manage and monitor ionizing
radiation doses received by patients during various radiological investigations, especially
cardiovascular procedures where doses are typically higher. The project was recognized with
a Certificate of Merit for Presenter in Scientific Session at the 9th Congress of the Asian Society of
Cardiovascular Imaging in June 2015, Kuala Lumpur.The second project, TAMEC (Advanced
Techniques for Community Epidemic Management), focused on developing a mobile application
capable of automatically and in real-time identifying contacts of SARS-CoV-2, generating risk
maps useful for pandemic management. Some results from this project are transferable to other
applications targeting viral infection management.

Chapters 4 and 5 detail my professional training and academic achievements, including
medical training courses, editorial activities, articles published in ISI-indexed journals with impact
factors, authored chapters and books, awarded projects, and recognized works. After admission to
the residency program in 2001 (18th place nationwide), I trained in internal medicine and
cardiology at the Central Military Emergency University Hospital and the University Emergency
Hospital Bucharest. I became a specialist in internal medicine in 2006, earning my primary
certification in 2011. Since 2012, I have been a cardiology specialist, achieving primary
certification in 2017. Alongside these specialties, I completed various training courses to acquire
skills relevant to internist and cardiologist practices, including general ultrasound (2006), general
echocardiography (2007), vascular ultrasound (2008), and transesophageal echocardiography with
special techniques (2017).

In 2010, I participated in a research and training program at the University Hospital of
Strasbourg, mastering key non-invasive cardiovascular exploration techniques, which I further
developed through advanced imaging and sports cardiology training at multiple centers in France

(Paris, Lyon, Nantes, Rennes, Montpellier, Bordeaux) via Descartes University-Paris V and the



University of Bordeaux. In 2009, I was awarded the European Federation of Internal Medicine
research grant, which allowed me to deepen my knowledge of clinical research principles in Paris,
from clinical study design to basic statistical analysis. Since defending my doctoral thesis, my
research has resulted in 18 articles as a lead author and 10 as a co-author, published in Thomson
Scientific ISI Web of Knowledge-indexed journals. Additionally, I have published over 30 abstracts
indexed in ISI Web of Science Clarivate. I have coordinated or am currently leading seven
competitive research projects (two international), and I have been a team member in four projects,

including one European project.

Currently, my scientometric indicators are: Hirsch index 8 (Web of Science Core Collection)

with 250 citations and h-index 10 (Google Scholar) with 388 citations.

Chapters 6 and 7 outline my academic career development plans, focusing on enhancing the
quality of student and resident education through modern teaching techniques (multimedia courses,
dedicated platforms, simulators) and involving them in medical practice and research. My main
research interests include non-invasive cardiovascular techniques, molecular and imaging aspects of
cardiac amyloidosis, and the dysregulation of the PI3K/AKT/mTOR signaling pathway in

cardiovascular pathology.

In conclusion, my professional training at prestigious centers, combined with sustained
academic and research activity focused primarily on medical technologies and e-Health
applications, forms the foundation of an active learning process that will grow qualitatively and
quantitatively in my future academic trajectory. This progress will yield long-term institutional
benefits for the “Carol Davila” University of Medicine and Pharmacy and the Central Military

Emergency University Hospital “Dr. Carol Davila.”



