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ABSTRACT

My habilitation thesis entitled ”Current Directions in the Use of Biomarkers for
Diagnosis and Monitoring in the Clinical Laboratory” synthesizes my scientific,
professional, and academic career, detailing the outcomes of my personal research conducted
from 2007 to 2024 following the completion of my PhD in Medicine. | am currently Associate
Professor in the fields of Microbiology, Bacteriology, Virology and Parasitology, and Clinical
Biochemistry at the Faculty of Medicine "Vasile Goldis" Western University of Arad. I also
hold the position of Senior Clinical Laboratory Physician at the Clinical Laboratory for Medical
Analysis and | serve as a Specialist Physician in Medical Microbiology. Additionally, |
coordinate the professional activities of postgraduate physicians in this speciality at the
Medical Microbiology Laboratory of the Arad County Emergency Clinical Hospital.

This habilitation thesis is structured into three sections.

SECTION | provides an overview of my scientific, professional, and academic
trajectory, structured into five chapters: 1) a synthesis of my scientific, professional, and
academic achievements; 2) studies on the clinical implications of infections caused by various
bacteria, viruses, and parasites; 3) research on the effects of vitamin D supplementation in
preventing and treating respiratory infections in children under six, as well as on the prevalence
of vitamin D deficiency in adults; 4) clinical and experimental explorations in oncology; and
5) the pharmacotherapeutic efficacy of different bioactive compounds and plant extracts.

The first chapter of this habilitation thesis presents scientific, professional, and
academic achievements, highlighting significant contributions to the research field.

The second chapter includes several studies examining the clinical implications of
infections caused by various bacteria, viruses, and parasites. | analyzed the interaction between
genital infections, antibiotic use, and preterm birth, focusing on identifying pathogens that may
contribute to preterm delivery, assessing the effectiveness of antibiotic treatment on pregnancy
progression, and understanding the patterns of antibiotic resistance expressed by these
pathogens. In another study conducted on pediatric patients, | performed a retrospective
analysis of systemic infections caused by Bartonella henselae, focusing on their prevalence,
clinical manifestations, and therapeutic approaches to enhance early diagnosis and treatment
of this pathology. Furthermore, | investigated the prevalence and antibiotic resistance profiles
of Streptococcus agalactiae in women of reproductive age from Western Romania presenting
with urinary tract infections.

In the context of the COVID-19 pandemic, | evaluated the etiological spectrum of
bacterial superinfection in adult patients infected with COVID-19, investigating the correlation
between superinfection with multidrug-resistant bacteria and serum procalcitonin levels. In
another study, | extended our research to examine biomarkers and other laboratory analyses in
COVID-19 patients in Romania. Additionally, | explored the impact of COVID-19 infection
on vulnerable communities, particularly the Roma population in Western Romania.

Another aspect of my research focused on Toxoplasma gondii infection in women of
childbearing age in Western Romania. | assessed the prevalence of anti-Toxoplasma gondii
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antibodies (1gG, IgM, and IgA), the importance of incorporating the IgA test into serological
screening in order to improve diagnostic methods for recently acquired infections.

In the following chapter of this habilitation thesis, I investigated the efficacy of vitamin
D supplementation in reducing the incidence and severity of respiratory tract infections in
children aged 0-5, aiming to elucidate the role of vitamin D in the prevention and management
of pediatric respiratory infections. | also assessed the prevalence of vitamin D deficiency
among the adult population in Arad County and its impact on overall health.

Chapter 4 presents three research directions related to oncology. | developed and tested
an experimental model based on a cutaneous carcinoma xenograft in mice, providing a
significant foundation for studying the molecular mechanisms involved in cutaneous
carcinoma. Another study presents a case report of a patient with a rare form of renal neoplasia,
highlighting the importance of early diagnosis in renal cell carcinoma. Additionally, 1
examined the role of human papillomavirus (HPV) infection in the incidence of oropharyngeal
cancer in Romania.

The final chapter of this habilitation thesis integrates several studies assessing the
pharmacotherapeutic efficacy of biologically active compounds and medicinal plant extracts. |
investigated the anti-invasive and anti-metastatic activity of oleanolic and ursolic acids to
assess their potential as chemopreventive agents in melanoma treatment, both in vitro and in
vivo. Another study explored the use of biologically active compounds with antibacterial
properties as alternatives to conventional antibiotics. | also evaluated the effects of biosolids
on the synthesis of phenolic compounds, antioxidant activity, and certain morpho-
physiological parameters in Aromat de Buzau basil. Furthermore, | evaluated the efficacy of
hesperetin in preventing cardiac damage induced by exposure to epirubicin, offering new
perspectives on hesperetin’s potential as a cardioprotective agent.

Another research direction assessed the therapeutic effect of various medicinal plants
used in traditional Romanian medicine, such as the pharmacotherapeutic effect of Medicago
sativa extracts on lung cancer and human breast cancer cells, or the antioxidant and
antimicrobial activities of hydroalcoholic extracts from Teucrium polium leaves. Additionally,
| investigated the effect of essential oils from rosemary, clove, and oregano in extending the
shelf life of vacuum-packed smoked rainbow trout. Lastly, | evaluated the cytotoxicity of
ethanolic olive leaf extract on human melanoma cells in vitro and | assessed its irritant and
toxic potential through the in vivo HET-CAM test on the chorioallantoic membrane.

SECTION 11 presents my professional, scientific, and academic career development
plans, detailing the strategies for achieving these goals.

SECTION Il includes the bibliographic references that provide the scientific
framework for my research.



