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On the dissertation thesis of Dr. Desislava Todorova Arabadzhijska, PhD student in the PhD
program "Clinical Laboratory” at the Department "Clinical Laboratory”, Faculty of Medicine,
Medical University - Plovdiv, for obtaining PhD in the field of higher education 7. Health and Sport,
professional field 7.1. Medicine and Doctoral Programme "Clinical Laboratory", with scientific
supervisors Prof. Dr. Tanya Deneva, Ph.D. and Assoc. Prof. Dr. Stoilka Mandadjieva, Ph.D.

On the basis of the Order Ne P-2197/29.04.2025 of the Rector of the Medical University of
Sofia. Plovdiv and by the decision of the Scientific Jury, approved by the above mentioned order, |
have been appointed to prepare a review for the dissertation thesis entitled "Laboratory monitoring
of prognostic biomarkers in hospitalized patients with COVID - 19" of Dr. Desislava Todorova
Arabadzhijska.

The review was prepared in accordance with the requirements of the Law for the
Development of the Academic Staff in Republic of Bulgaria. The submitted documents are in
accordance with Article 70 (1) of I. Section. Acquisition of Educational and Scientific Degree
"DOCTOR" at MU-Plovdiv; Regulations of MU-Plovdiv of 28.01.2021. The doctoral candidate has
attached 3 full-text publications, 4 scientific reports in international scientific forums and 4
scientific reports in national scientific forums on the topic of the dissertation. All stages of the PhD
have been met, there has been no change of the original topic and supervisors.

Brief biographical details of the applicant

Dr. Arabadzijska graduated from the Higher Medical Institute "lv. Pavlov” University -
Plovdiv in 1997 with a Master's degree in Medicine. She obtained a specialty in Clinical Laboratory
in 2005 and a Master's degree in Public Health and Health Management at Medical University -
Plovdiv in 2015.

Dr. Arabadzijska started her professional development as a physician-coordinator in the
Clinical Laboratory at the Oncology Dispensary - Plovdiv in 1998. Since August 2001 till now she
has held successively the positions of a physician-coordinator and a physician-specialist in Clinical
Laboratory at St. George's Hospital - Plovdiv, where she is responsible for the Emergency Analyses
Sector and co-responsible for the Laboratory Cytology Sector. Since 2014, Dr. Desislava
Arabadzijska has been an assistant professor at the Department of Clinical Laboratory at Medical
University — Plovdiv.
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Her teaching work is related to the supervision of practical seminars in clinical laboratory
for students of the specialty "Medicine", 3rd year - in Bulgarian and English, additionally elected
training in clinical laboratory for students of the specialty "Nurse", 1st year and practical seminars
in clinical chemistry for students of the specialty "Pharmacy", 3rd year. Dr. Arabadzijska declared
participation in 4 intra-university scientific projects, authorship in 10 articles and two textbooks.
She speaks fluent English, level B2. She is a member of the Bulgarian Medical Association,
Bulgarian Society of Clinical Laboratory and Union of Scientists in Bulgaria.

Relevance of the topic

The topic of the presented dissertation work was carefully selected in view of the current
clinical, diagnostic and therapeutic challenges for every physician for the period 2020-2022 - the
pandemic caused by SARS-CoV-2. All laboratory diagnostic medical specialties during this period
have focused their efforts on validation of new laboratory, genetic and molecular markers, in
addition to searching for new projections of known parameters to benefit early detection, diagnostic
confirmation and prediction of outcome of COVID-19 disease.

The pandemic caused by SARS-CoV-2 has challenged laboratory medicine to rapidly define
laboratory constellations for diagnosis, prognosis, and early screening for complications using
reliable laboratory tests with high sensitivity and specificity to serve medical professionals in
making effective decisions.

In our country, there are no systematic studies yet published that focus on the clinical and
laboratory evaluation and monitoring of hospitalized patients with COVID-19 using prognostic
biomarkers. A logical outcome of this information vacuum in our country at the present time is the
research interest of the applicant and her supervisors.

In this context, | consider the conceptual design of this dissertation submitted to me for
evaluation to be relevant in conception, prospective in publication results and at the same time
classical in methodological execution.

Characteristics, scope, structure and content of the dissertation

The dissertation is presented in 150 pages, including: title page, table of contents and
abbreviations used, Introduction- 2 pages, Literature review- 41 pages, Aim and objectives- 1 page,
Materials and methods- 11 pages, Results and discussion- 46 pages, Conclusions- 2 pages,
Contributions- 2 pages, Appendices- 11 pages, Scientific publications- 2 pages, References- 28
pages. The illustration consists of 21 tables and 27 figures. The bibliography contains 239 sources,
of which 3 are in Cyrillic. The latter includes contemporary sources, 32% of which are from the
last 6 years, i.e. from the beginning of the pandemic.

The structure of the dissertation demonstrates a slight theoretical bias with a propaedeutic
level in the literature review, disproportionate to the length of the Results and Discussion section
and the brief interpretation, partly departing from contemporary formulations of internal correlation
between the parts of a dissertation. A very good style of highly specialized terminology is
demonstrated.



The literature review is logical and well-structured, consistently going through the basic
theoretical data on SARS-CoV-2 genome and structure, life cycle, tissue tropism and transmission
dynamics, risk factors, and host response specificity. Normally, the most extensive part of the
literature review defines and systematizes the theoretical data to date on the laboratory indicators
that will be the subject of the scientific investigation. It is my opinion that widely-known facts are
included here that unnecessarily increase the length of this section of the dissertation and create a
sense of baseline. The decision to include vitamin D level in the proposed panel of prognostic
biomarkers is interesting and relevant, although evidence of the relationship between severity or
outcome of COVID-19 and vitamin D concentrations has not accumulated over time. The review
concludes logically by highlighting that the correlation between changes in the concentrations of
certain laboratory parameters and the severity of COVID-19 has not yet been investigated in the
Bulgarian scientific literature. The latter defines the interest in the topic and justifies the choice of
it, suggesting the aim and focus of the tasks.

The aim is clearly formulated and is a logical consequence of the summary of the literature
review, corresponds to the title and is further specified by the text of the dissertation objectives.

The dissertation is designed with the formulation of four tasks that are precisely termed,
logical and feasible.

Materials and methods

The design of Dr. Arabadzijska's study is a single-center, prospective study. It included 168
patients with COVID-19 admitted to the COVID wards of St. George University Hospital-Plovdiv
between October and December 2021. The study population consisted of patients aged between 18
and 64 years, from Bulgarian nationality, divided into two groups according to disease severity:
moderate (n = 64) and severe (n = 104) form of COVID-19. The diagnosis and classification of
COVID-19 were based on Living guideline for clinical management of COVID-19 issued by WHO
(23 November 2021).

The study was approved by the Committee on Scientific Ethics of the Council for Scientific
Research at MU-Plovdiv with protocol Ne P 1/25.01.2022. It is noteworthy that patients enrolled in
the study were recruited before the protocol was issued for approval by the Scientific Ethics
Committee. Questionnaire, clinical-diagnostic and instrumental imaging methods were used.
Clinical-laboratory examinations were performed in the Clinical Laboratory of the University
Hospital "St. George”, Plovdiv.

The laboratory methods used are standardized, automated and detailed. CLIA-methods
adapted for Access 2 Immunoassay System, Beckman Coulter, Inc., USA, were used for the
determination of ferritin, procalcitonin, vitamin D, interleukin-6. Biochemical parameters were
determined by standardized methods recommended by the International Federation of Clinical
Chemistry and Laboratory Medicine (IFCC). Analyses were performed using Beckman Coulter
(USA) reagents on an Olympus AU 480 clinical chemistry analyzer, Beckman Coulter, Inc., USA.
Hematological analyses (leukocytes with differential counting, erythrocytes, platelets;
determination of hemoglobin concentration, hematocrit, mathematical indices of erythrocytes and
platelets) were performed on a hematological analyzer Advia 2120i, (Siemens, Germany). Plasma
D-dimer concentrations were examined on a Sysmex CS 2000i photo-optical reading coagulometer



(Siemens, Germany). Statistical methods for data processing were descriptive analysis, graphical
analysis, Student's t-test, Analysis of Variance (ANOVA), Pearson correlation analysis,
Kolmogorov-Smirnov test, Mann-Whiteney test, Kruskal-Wallis test, Chi-square criterion, Cox
Proportional Hazards Regression Model, ROC (Receiver Operating Characteristic).

Results

In a total of 46 pages, Dr. Arabadzhijska describes in detail and sequentially the
implementation of each of the set tasks leading to the fulfillment of the formulated goal of her
scientific work. There are 21 tables and 27 figures, accompanied by comprehensible text, and the
applied statistical methods of analysis are properly selected and correctly interpreted.

Task 1 for each of the clinical groups describes demographics, comorbidity, outcome, bed
days, leading symptoms on days 1 and 7 of hospitalization, followed by a discussion according to
the available literature and a subsequent conclusion.

In task 2, the results of the study of laboratory parameters — full blood count, differential
count, total protein, albumin, ASAT, ALT, GGT, creatinine, CRP, LDH, ferritin, IL-6, procalcitonin
(PCT), vitamin D (25(OH)vit D) in the selected groups of patients are detailed and a comparative
analysis of the changes in their concentrations in the two groups is performed, assessed their
dynamics on days 1 and 7 of hospitalization and attempted to interpret the data again in the light of
the available literature data and in relation to the personal clinical experience of the applicant.

According to the analysis of haematological results, there was no statistically significant
difference between patients with moderate and severe infection on days 1 and 7 of hospitalization
(p>0.05). In the analysis of the results of the studied biochemical parameters of the two groups of
patients with moderate and severe form of COVID-19 on the 1st and 7th day of hospitalization,
there was a statistically significant difference between the two groups studied only in albumin,
which was lower in the patients with severe form of infection compared to the group with moderate
form of the disease in both follow-up periods (p<0.05). The dissertation results are consistent with
data from published studies and are confirmatory in nature. Regarding inflammatory and
immunochemical markers, it was found that patients with severe form of infection had significantly
higher values for CRP, LDH, ferritin, IL-6, PCT compared to the results in the group with moderate
COVID-19. Regarding plasma D-Dimer concentrations in severe COVID compared to the moderate
form of the disease, the study found statistically higher plasma D-Dimer concentrations during both
follow-up periods (day 1 and day 7).

Results revealed vitamin D deficiency in all patients with COVID-19, with more
pronounced deficiency in the group of patients with severe form of the disease compared to those
with moderate form of the infection (p<0.05). The discussion of the results is correct, thorough and
with appropriate terminology used.

In task 3, the statistical associations between the studied parameters and the severity of the
disease course were evaluated. A predictive multivariate regression model of the probability of
disease outcome in patients with severe COVID-19 based on laboratory parameters on day 1 of
hospitalization identified significant predictors of patients with severe COVID-19-age, gender,
lymphocyte %, and procalcitonin. Based on the same predictor model and data from day 7 after



hospitalization, gender, ferritin, eosinophil %, procalcitonin, vitamin D, and GGT were selected as
significant predictors of outcome. Using the predictive multivariable regression model of the
probability of outcome in all patients with COVID-19 based on laboratory parameters on day 1 of
hospitalization, the same significant predictors were found as in the severe group-age, sex,
lymphocyte%, and procalcitonin, and on day 7, the predictors with statistical significance were age,
procalcitonin, interleukin-6, and GGT. The applicant provides a detailed analysis, summary and
recommendations for building a model of follow-up and reassessment of prognosis in both groups
of patients based on the data obtained in her own study, which is the undisputed focus of the work.

Task 4 determined the diagnostic reliability of the COVID-19 indices tested and proposed a
predictive laboratory monitoring panel. ROC analyses of the 4 predictive models from the previous
section for the outcome of COVID-19 patients were performed to further evaluate their prognostic
significance. Results presented include AUC, standard error, and significance values. The results of
the ROC analyses show that all the performed predictive models have high discriminative ability.
The highest AUC value (0.957) had the predictive model for lethality from severeCOVID-19 based
on laboratory parameters on day 7.

In the Results and Discussion section, the author makes recommendations to the Ministry
of Health and the National Health Insurance Fund, to medical specialists working in intensive care
units and infectious disease wards, and to laboratory medicine specialists. The latter is an interesting
approach and an innovative discussion and summarisation approach, definitely worthy of attention.

| fully agree with the defined 9 conclusions that reflect the results obtained. They are clearly
and concretely formulated. The same have the support and evidence in the Results chapter of the
thesis.

The dissertation concludes by defining 5 contributions of an original nature and 3
contributions of a confirmatory and scientifically applied nature. The same are correctly and clearly
formulated and I strongly accept them.

There are 4 appendices, an integral part of the research protocol.
Publications and scientific reports

A list of 3 full-text publications, 4 scientific reports in international scientific forums and 4
scientific reports in national scientific forums on the topic of the dissertation is presented. Dr.
Arabadzijska is first author in all full-text publications. The scientific activity of the applicant is in
compliance with the Law for the Development of Academic Staff in Republic of Bulgaria and the
Regulations for its implementation of MU-Plovdiv.

The abstract (60 pages) is developed and structured according to the requirements, and its
content fully corresponds to the dissertation. There is a data error on page 2 regarding the number
of figures and tables illustrating the thesis.

Conclusion

The dissertation of the applicant Dr. Desislava Todorova Arabadzhijska is essentially a
thorough scientific work with a practical orientation. The topic is actual, interesting and practical.



The methods used are adequate to achieve the set goals and objectives, the results are significant,
and the conclusions are logical and correctly drawn. The contributions are original and applied. Dr.
Arabadzijska has put a lot of hard work, patience and perseverance in the development of this work.

The dissertation thesis on "Laboratory monitoring of prognostic biomarkers in hospitalized
patients with COVID - 19" by Dr. Desislava Todorova Arabadzijska meets the requirements of the
Law for the Development of Academic Staff in Republic of Bulgaria and its implementing
regulations. The presented materials and dissertation results fully comply with the specific
requirements of the Regulations for the implementation of the law and the relevant regulations of
the Medical University-Plovdiv.

On the basis of the above, | give a positive evaluation of the dissertation and recommend
the Honorable Jury to award to Dr. Desislava Todorova Arabadzijska the Educational and
Scientific Degree ""DOCTOR" in the field of higher education 7. Health and Sport, professional
field 7.1. Medicine in the scientific specialty "*Clinical Laboratory™.

28" May 2025 Prof. Dr. Yana Dimitrova Bocheva, MD, Ph.D
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