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To the Chairman of the Scientific Jury,
appointed with Order No. P-3021/19.05.2026
of the Rector of the Medical University — Plovdiv

OPINION
from Prof. Tsvetalina Tankova, MD, DMedSc,
Scientific specialty — Endocrinology
Department of Endocrinology, Faculty of Medicine, Medical University - Sofia
regarding the dissertation thesis for acquiring educational and scientific degree "doctor"
in the field of higher education 7. Health and Sports,
professional field 7.1. Medicine, doctoral program Endocrinology
for Elena Atanasova Becheva, MD,
Assistant Professor at the Department of Endocrinology and Metabolic Diseases,
Faculty of Medicine, Medical University - Plovdiv,
Topic of the dissertation thesis: "The role of age in the development and characteristics of the main
types of diabetes mellitus"
Supervisor: Prof. Maria Mitkova Orbetsova, MD, PhD

1. General presentation of the procedure

The dissertation thesis of Dr. Elena Atanasova Becheva on the topic: "The role of age in the
development and characteristics of the main types of diabetes mellitus" in doctoral program
"Endocrinology", with supervisor Prof. Maria Mitkova Orbetsova, MD, PhD, is directed for acquiring
educational and scientific degree "doctor" following a preliminary discussion and positive opinion
from the Department Council of the Department of Endocrinology and metabolic diseases, Faculty of
Medicine, Medical University — Plovdiv.

The presented set of materials, in paper form and in electronic version, is in accordance with
Art. 70 (1) Section I of the Regulations for Academic Development at the Medical University —
Plovdiv, 2021, and includes all necessary documents.

The opinion is compiled in accordance with the requirements of the Law on the Development
of the Academic Staff in the Republic of Bulgaria, and Chapter II, Section I of the Regulations for the
Implementation of the Law on the Development of the Academic Staff in the Republic of Bulgaria, as
well as with the Regulations for Academic Development at the Medical University - Plovdiv, 2021.
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2. Presentation of the doctoral student

Dr. Elena Atanasova Becheva has completed her secondary education at the Language School
of Plovdiv, with a foreign language profile in 2012. She graduated from the Medical University -
Plovdiv in 2018. From 2018 to 2022, she was a trainee in endocrinology and metabolic diseases at the
Department of Endocrinology and Metabolic Diseases of the University Hospital "St. George" EAD,
Plovdiv, and in 2022 she acquired a specialty in endocrinology and metabolic diseases. During the
period 2021-2025 she was a full-time doctoral student at the Department of Endocrinology and
Metabolic Diseases, Faculty of Medicine, MU - Plovdiv. Since 11.2023, she has been working as an
Assistant Professor at the Department of Endocrinology and Metabolic Diseases, F aculty of Medicine,
MU — Plovdiv.

3. Relevance of the dissertation thesis topic and expediency to the set goals and objectives

Diabetes mellitus is a global social problem, with progressively growing prevalence, associated
with an increased risk of developing chronic complications with serious clinical, social and economic
consequences for the patients and society. In relation to the aging of the population, there is a growing
need to adapt diagnostic and therapeutic algorithms for widespread endocrine diseases, such as
diabetes mellitus, and in particular type 2 diabetes in old and advanced age. The presented dissertation
thesis is focused on assessing the role of age in the diagnosis of the main types of diabetes in terms of
their clinical course, complications and concomitant diseases, with the idea of building up a more
precise age-oriented diagnostic and therapeutic approach.

The aim of Dr. Elena Becheva was to assess the effect of age on the course of diabetes and the
development of chronic complications in a hospitalized population with type 1 and type 2 diabetes,
alone and within the metabolic syndrome, with analysis on the differences between the main types of
diabetes regarding the clinical manifestation, laboratory parameters and concomitant diseases.

To achieve this goal, 5 main tasks have been formulated — to evaluate the relationship between
age and type of diabetes; to assess the link between age and type and prevalence of the most common
concomitant diseases in patients with the main types of diabetes with the aim of improving the
diagnostic and therapeutic strategies; to study the effect of age and type of diabetes on the prevalence
and characteristics of diabetic microangiopathy in a hospitalized patient population; to analyse the role
of age on certain clinical and laboratory parameters in the two main types of diabetes; to assess the
prevalence of age-related diabetes according to a cluster classification in the studied population of
hospitalized patients with diabetes.

4. Characteristics and evaluation on the dissertation thesis

The dissertation thesis is written on 129 pages, organized in the following main sections: Title
page (1 page), Abbreviations used (2 pages), Table of Contents (1 pages), Introduction (1 page),
Literature review (22 pages), Aim and main tasks (1 page), Material and methods (8 pages), Results
with 34 tables and 17 figures, presented together with discussion on the results according to the main
tasks (74 pages), Conclusions and Contributions (3 pages), Bibliography with 158 references (13

pages).



5. Knowledge on the problem

The literature review is structured in several sections and presents information on classification
of diabetes, as well as on the characteristics of the different types of diabetes. The presented
classification of diabetes does not correspond to the cited source. Pancreatogenic diabetes, also defined
as type 3¢ diabetes mellitus, is presented in too much detail. The proposal for five different subtypes
of diabetes on the basis of 6 main parameters - age , BMI, HbAlc, presence of anti-GAD65
autoantibodies, beta-cell function (HOMAZ2-B) and insulin resistance (HOMA?2-IR) is well presented.

158 references are cited, with 33.6% from the last 5 years; they are mainly from international
Journals, with 5 national publications also cited.

The doctoral student is well acquainted with the state of the problem and has presented a
thorough assessment of the analyzed literature sources.

6. Research methodology

A retrospective, observational study was conducted in a Bulgarian population of 286
hospitalized patients with type 1 and type 2 diabetes, at the age of 18 to 96 years, with an average
duration of the disease of 12.26 years.

The analysis was performed on the basis of available medical documentation — outpatient
sheets, discharge documents, clinical and laboratory data. The results of modern methods have been
used — questionnaire, clinical, laboratory (biochemical parameters; hormonal — TSH, fT3, fT4, insulin;
immunological — thyroglobulin and anti-thyroperoxidase antibodies, thyrotropin receptor antibodies
TRAD), instrumental (ultrasound of the thyroid gland). The laboratory methods used are presented in
unnecessary detail. The patients included in the analysis were divided into 6 groups - from 18 to 65
years of age, 65-70 years, 70-75 years, 75-80 years, 80-85 years, and over 85 years of age. In the course
of the study, for the purpose of statistical analysis of a bigger number of patients in a given age grou D,
3 consolidated age groups were also analysed - 18-65 years, over 65 years and over 75 years. The
statistical analysis of data was carried out using IBM SPSS Statistics software v. 25.0.

7. Contributions and significance of the dissertation work for science and practice

This dissertation thesis evaluates the role of age on the characteristics and development of the
main types of diabetes, analysing clinical, biochemical, hormonal and metabolic parameters,
concomitant diseases and complications in a Bulgarian population of hospitalized patients with
diabetes.

A relationship has been established between age and the type on diabetes in a Bulgarian
population of hospitalized patients, although in everyday clinical practice the two main types of
diabetes can develop at any age.

A significant relationship between glycemic control and age and the type of diabetes mellitus
has been reported — poor control in type 2 diabetes over 75 years of age, and in type 1 diabetes mellitus
at the age of between 18 and 65 years.



With the increase in age, a correlation with the development of diabetic macroangiopathy and
concomitant diseases has been established — especially with cardiovascular diseases (arterial
hypertension, coronary heart disease, myocardial infarction), cerebrovascular disease, stroke, chronic
kidney disease, anemia syndrome, COPD and osteoarthritis.

The data on the use of lipid-lowering agents is alarming - 68.53% of the hospitalized patients
with diabetes do not take lipid-lowering therapy.

Autoimmune thyroid disease was found to be most prevalent in patients at the age of between
65 and 75 years and with type 2 diabetes, with the highest incidence of hypothyroidism reported in
patients over 75 years of age.

A relationship between gender and the main types of diabetes was found in the studied
population of hospitalized patients. Type 2 diabetes within the metabolic syndrome was found to be
most prevalent in males. A higher prevalence of autoimmune thyroid diseases and osteoarthritis was
reported in females, while a multi-branch coronary artery disease appeared to be more prevalent in
males. A higher prevalence of diabetic retinopathy was reported in females, while the combination of
diabetic retinopathy and nephropathy was found to be more prevalent in males.

The largest relative share in this preselected population was represented by patients assigned
to Cluster 5 (age-related) — 32.6% and Cluster 4 (obesity-related) diabetes — 26.2%. A total of 25.5%
of the analyzed patients fell into the clusters with insulin deficiency - Cluster 1 (7.7%), covering the
classic autoimmune phenotype, and Cluster 2 (17.8%), including patients with early initiation of
insulin therapy. Severe insulin resistance (Cluster 3) represented 15.7% of the studied individuals.

8. Evaluation of the publications in relation to the dissertation work

In relation to the dissertation thesis, Dr. Elena Becheva has presented 10 publications in
scientific journals; 9 publications are in national journals and 1 publication in a Jjournal with impact
factor — Cureus. Dr. Elena Becheva is the first author in 3 of the publications in national journals - 2
in “Endocrinology” and 1 in “General Medicine”.

The participation of Dr. Elena Becheva in one scientific project at MU-Plovdiv is presented.

9. Personal involvement of the doctoral student
The personal involvement of Dr. Elena Becheva in the conducted dissertation research is
evident from the provided documentation.

10. Abstract

The abstract of the dissertation work of Dr. Elena Becheva, in 56 pages, reflects the main results
achieved and meets all the generally accepted requirements in the Regulations for the Implementation
of the Law on the Development of the Academic Staff in the Republic of Bulgaria.

11. Critical remarks and recommendations
The references of the dissertation thesis are listed in quite a diverse style and need to be
presented according to generally accepted requirements (BDS or Vancouver style).



It is not appropriate to use the term diabetics in the dissertation work; people with diabetes,
patients, participants should be used instead.

The data analysis presents the results for the age group of 18 to 65 years, which covers a wide
age range for the two main types of diabetes. It needs to be considered that the onset of type 2 diabetes
mellitus below the age of 40 is associated with a very high risk of complications and with a worse
prognosis. The dissertation work would benefit from separate analysis of this group of patients with
type 2 diabetes mellitus.

CONCLUSION

In conclusion, I do consider that the dissertation thesis of Dr. Elena Becheva is complete and
structured, with completed tasks, and certain conclusions and scientific theoretical and practical
contributions in the field of diabetes, with a progressively increasing prevalence globally.

The dissertation thesis meets the requirements of the Law on the Development of the Academic
Staff in the Republic of Bulgaria (LAD), the Regulations for the Implementation of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Regulations for the Terms and
Procedures for the Acquisition of Scientific Degrees and Holding Academic Positions at Medical
University — Plovdiv, 2021.

In respect to the above, I recommend to the members of the esteemed scientific Jjury to award
the educational and scientific degree "doctor" to Elena Becheva, in the field of higher education 7.
Health and Sports, professional field 7.1. Medicine, doctoral program Endocrinology.
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