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General presentation of the dissertation thesis

The dissertation thesis submitted for review by Dr. Elena Atanasova Becheva was developed at
Medical University — Plovdiv, Faculty of Medicine, Department of Endocrinology and Metabolic
Diseases, under the scientific supervision of Prof. Dr. Maria Mitkova Orbetzova, PhD. The topic
of the thesis addresses a current, clinically significant and practically important problem in

contemporary endocrinology — the role of age in the development, course and characteristics of
the main types of diabetes mellitus.

Diabetes mellitus is one of the most significant chronic socially important diseases, and its
clinical presentation, therapeutic characteristics and prognostic significance are closely related to
the patient’s age. Population ageing, including in Bulgaria, creates new challenges for medical
practice. In elderly patients, diabetes rarely occurs as an isolated disease. It is usually associated
with polymorbidity, polypharmacy, cardiovascular disease, chronic kidney disease, cognitive
1mpa1rment geriatric syndromes and an increased risk of hypoglycaemla

In this context, Dr. Becheva’s dissertation thesis is timely and focused on a real clinical problem.
It is particularly important that the study considers age not only as a demographic characteristic,
but as a factor that influences the type of diabetes, its clinical manifestation, glycaemic control,
concomitant diseases, complications and therapeutic approach.

Brief biographical data of the doctoral candidate
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Dr. Elena Atanasova Becheva graduated in Medicine from Medical University — Plovdiv in 2018
with excellent academic performance. Her professional development is linked to the Clinic of

Endocrinology and Metabolic Diseases at University Hospital “St. George” — Plovdiv, where she
worked as a resident physician from 2018 to 2022, and since 2023 has been working as a
specialist endocrinologist. Since 15 December 2021, she has been a doctoral candidate at the
Department of Endocrinology and Metabolic Diseases at Medical University — Plovdiv, and since
2023 she has been an assistant professor at the same department.

Her professional path demonstrates consistent development in the field of endocrinology and
metabolic diseases. Alongside her clinical work, Dr. Becheva participates in research projects,
including projects related to diabetes mellitus, telemedicine, generative artificial intelligence and
the application of molecular methods in patients with diabetes mellitus. She has participated in
the “Young Scientists and Postdoctoral Fellows™ programme, as well as in national and
international scientific forums.

A total of 21 scientific articles in Bulgarian and international journals are reported, 10 of which
are related to the dissertation thesis. These data indicate good professional and scientific training
of the doctoral candidate, as well as a clear orientation of her interests towards diabetology,
metabolic disorders and comprehensive care for patients with diabetes mellitus.

General characteristics and relevance of the study

The dissertation thesis comprises 130 standard pages and contains 39 tables and 17 figures. The
bibliography includes 158 literary sources, of which 5 are in Cyrillic and 153 in Latin script. The
structure of the thesis is classical and corresponds to the requirements for a dissertation submitted
for the acquisition of the educational and scientific degree “Doctor”. It includes an introduction,
literature review, aim and objectives, material and methods, results, discussion and conclusions,
summary, bibliography, scientific publications related to the dissertation and participation in
research projects.

The dissertation thesis is logically structured. The individual sections are consistently connected
and form a clear line from the rationale of the problem through the formulation of the aim and
objectives to the presentation and interpretation of the results obtained. The exposition is
extensive, but subordinate to the main topic — the role of age in the development and
characteristics of the main types of diabetes mellitus.

The relevance of the study is indisputable. In recent decades, diabetes mellitus has become
established as a global medical, social and economic problem. Increased life expectancy and the
growing proportion of elderly patients are changing the disease profile. In patients of advanced
age, diabetes is characterised by often atypical symptoms, concomitant diseases, changes in the
pharmacokinetics and pharmacodynamics of medications, an increased risk of hypoglycaemia
and the need for individualised therapeutic targets.

Particularly important is the fact that in Bulgaria there are insufficient contemporary targeted
studies examining the influence of age on the characteristics of diabetes mellitus in hospitalised
patients. This gives additional value to the presented thesis. The choice of topic is also
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appropriate in view of the contemporary trend towards rethinking the classical division of

diabetes mellitus through analysis of heterogeneity, cluster classifications and the pursuit of more
precise patient phenotyping.

Assessment of the literature review

The literature review is extensive and demonstrates the doctoral candidate’s very good awareness
of the topic. It discusses the classification of the different types of diabetes mellitus from both
historical and contemporary perspectives, the complications associated with the different types of

diabetes, the role of age as a factor, therapeutic specificities and contemporary concepts of cluster
classification.

The author’s effort to place the topic in a broad context makes a positive impression. The review
presents both the classical types of diabetes mellitus and hybrid and specific forms, including
pancreatogenic diabetes. Contemporary concepts of insulin deficiency, insulin resistance,
metabolic syndrome, complications and therapeutic choice in different groups of patients are
discussed.

Particularly valuable is the inclusion of the new cluster concepts of diabetes mellitus, which
consider the disease as a heterogeneous syndrome rather than as a uniform nosological entity.
This allows for a more contemporary interpretation of the clinical results and lays the foundation
for a personalised approach.

The literature review is not merely descriptive. It logically prepares the author’s own study by
highlighting the need to assess age as a factor influencing the type of diabetes, concomitant
pathology, complications and therapeutic profile. The literature used is sufficient in scope and
relevance, and the predominant proportion of sources in Latin script demonstrates good
orientation in the international scientific literature.

Aim, objectives, material and methods

The aim of the dissertation study is clearly formulated: to investigate the influence of age on the
course of diabetes mellitus and the development of late degenerative complications in a
hospitalised population with established type 1 and type 2 diabetes mellitus — either as an
independent condition or within the framework of metabolic syndrome — with analysis of the
differences between the main types of diabetes in terms of clinical presentation, clinical and
laboratory parameters and concomitant diseases.

The objectives set are specific and correspond to the aim. They include identifying the
relationship between age and type of diabetes, studying concomitant diseases, analysing diabetic
microangiopathy, evaluating clinical and laboratory parameters, and determining the frequency of
age-related diabetes according to cluster classification.

The aim and objectives are formulated in a way that allows a traceable logic between the
theoretical rationale, methodological approach, results and conclusions.



The study is retrospective and observational. It includes 286 hospitalised patients with diabetes
mellitus, men and women aged 18 to 96 years. The mean age is 61.23 years and the mean
duration of diabetes is 12.26 years. The patients have established type 1 diabetes mellitus, type 2
diabetes mellitus as an independent condition, and type 2 diabetes mellitus within the framework
of manifest metabolic syndrome.

The study was conducted at the Clinic of Endocrinology and Metabolic Diseases at University
Hospital “St. George” EAD — Plovdiv. A real clinical hospital population was used, which is a
significant strength of the thesis. Such patients are often characterised by greater clinical
complexity, more concomitant diseases and a higher risk of complications, which makes the
analysis practically significant.

During the study, a wide range of data was collected: age, sex, height, weight, body mass index,
reason for hospitalisation, family history, duration of diabetes, presence of micro- and
macroangiopathy, current treatment, laboratory parameters, hormonal parameters, immunological
markers, renal, hepatic and lipid parameters, as well as data from instrumental investigations.

The laboratory methods are well described. The analysers used, methods, reference ranges and
quality indicators are specified. HOMA-IR was used to assess insulin resistance. Statistical
processing was performed using IBM SPSS Statistics 25, applying descriptive analysis, graphical
analysis, the Kruskal-Wallis test and two-dimensional tables with Z-test and Bonferroni
correction.

The methodological approach is adequate to the stated objectives. The choice of a retrospective
design is justified by the nature of the study, and the use of a real hospital database allows
assessment of clinically significant relationships. The author correctly notes the limitations
arising from the retrospective nature of the analysis and from the fact that the sample includes
hospitalised patients who cannot fully represent the general population of patients with diabetes
mellitus.

Assessment of the results and discussion

The results are presented thoroughly and systematically. The dissertation contains a substantial
volume of clinical and laboratory data, analysed according to age, type of diabetes mellitus and
presence of metabolic syndrome.

The studied population includes 286 patients — 151 women and 135 men. The patients are
distributed by age groups, with the main analysis considering the groups 18-65 years, 65-75
years and over 75 years. By type of diabetes, the patients are divided into three main groups: type
1 diabetes mellitus, type 2 diabetes mellitus and type 2 diabetes mellitus within the framework of
metabolic syndrome.

One of the main results is confirmation of the relationship between age and type of diabetes.
Type 1 diabetes mellitus has the expected earlier manifestation, while type 2 diabetes mellitus
predominates among older patients, especially those over 75 years of age. Type 2 diabetes
mellitus within the framework of metabolic syndrome is more frequently represented in the age
intervals below 75 years, with a high frequency among patients between 65 and 75 years.
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The results regarding glycaemic control are also clinically significant. The author analyses the
differences between the separate types of diabetes and age groups in relation to HbAlc and other
parameters of carbohydrate metabolism. These data have practical value, as glycaemic control in
elderly patients should be assessed not only according to HbAlc values, but also in the context of
concomitant diseases, the risk of hypoglycaemia and expected survival.

The analysis of concomitant diseases occupies an important place. In the studied population,
arterial hypertension and ischaemic heart disease have the highest frequency. With advancing
age, the frequency of cardiovascular disease, cerebrovascular disease, chronic kidney disease,
anaemic syndrome, chronic obstructive pulmonary disease and osteoarthritis increases. These
results confirm a well-known clinical reality, while at the same time documenting it in a specific
Bulgarian hospitalised population.

Of particular interest is the analysis of renal parameters and diabetic nephropathy. In patients in
the higher age groups, especially those with type 2 diabetes over 75 years of age, a higher risk of
renal dysfunction, proteinuria and bacteriuria is observed. This is of direct importance for clinical
practice, as renal function is a key factor in the selection and dosing of antidiabetic therapy.

An important element of the dissertation thesis is the attempt to apply cluster classification to the
studied cohort. Patients are distributed into five clusters based on age, body mass index, HbAlc,
presence of anti-GADG65 antibodies and HOMA-IR, while also taking into account disease
duration and the presence of insulin therapy. In the hospitalised sample, patients with age-related
diabetes and obesity-related diabetes predominate, which emphasises the importance of age and
body composition for clinical phenotyping.

This approach is contemporary and promising. Although the retrospective nature of the study and
the incompleteness of some immunological markers limit the possibility of fully precise
clustering, the very attempt to apply this concept in a Bulgarian hospital population has scientific
and practical value. It points to the need for future studies including a broader set of biomarkers
and longer follow-up.

The discussion of the results is thorough and demonstrates the doctoral candidate’s ability to
interpret the obtained data in the context of contemporary literature. The author does not restrict
herself to a mechanical presentation of statistical relationships, but seeks to link them to
pathophysiological mechanisms, clinical characteristics and therapeutic consequences.

Assessment of the conclusions and contributions

The conclusions are consistent with the stated objectives and arise from the results obtained.
They confirm the role of age as a factor related to the time of manifestation and prevalence of the

main types of diabetes mellitus, as well as to the frequency of concomitant diseases and
complications.

Among the important conclusions are the higher frequency of cardiovascular and cerebrovascular
diseases, chronic kidney disease and other comorbidities with advancing age; differences in the
clinical characteristics of the main types of diabetes; the significance of age for diabetic micro-



and macroangiopathy; and the need for an individualised approach in elderly patients with
diabetes mellitus.

The contributions of the dissertation thesis are correctly formulated. The study of the role of age
in an extensive Bulgarian population of hospitalised patients with diabetes mellitus, including
clinical-chemical, hormonal and metabolic parameters, concomitant diseases and complications,
has an original character. The assessment of electrolyte disturbances in patients with different
types of diabetes in different age groups is also a contribution.

Particularly significant is the attempt to distribute patients with diabetes mellitus into different
clusters according to indicators such as age, body mass index, HbAlc, anti-GAD65 antibodies
and insulin resistance. This is a contemporary approach that has the potential to support the future
personalisation of diagnostic and therapeutic strategies.

The scientific and applied contribution of the thesis consists in providing data that can support
better clinical assessment of hospitalised patients with diabetes mellitus, especially in advanced
age. The results are applicable to risk assessment, monitoring of complications and
individualisation of the therapeutic approach.

Assessment of the publications related to the dissertation thesis

Dr. Becheva has considerable scientific activity for the stage of her professional development. A
total of 21 scientific articles in various international and Bulgarian journals are reported, 10 of
which are related to the dissertation thesis. The publications cover topics related to biochemical
abnormalities in hospitalised patients with diabetes mellitus, concomitant diseases, cluster
classification, pancreatogenic diabetes, therapy of type 2 diabetes mellitus in old and advanced
age, incretin-based therapy and other aspects of diabetology.

This publication activity shows that the results and subject matter of the dissertation thesis have
received scientific publicity. The topics of the publications are related to the main field of the

dissertation and support the doctoral candidate’s scientific competence in the area of diabetes
mellitus and metabolic diseases.

Assessment of the abstract

The abstract has been prepared in accordance with the requirements and reflects the main parts of
the dissertation thesis. It presents the relevance of the topic, the aim and objectives, material and
methods, main results, summary, contributions, scientific publications and participation in
research projects.

The content of the abstract corresponds to the dissertation thesis. It includes sufficient data to
allow the reader to become acquainted with the logic of the study, the study design, the
characteristics of the patient population, the main results and the conclusions drawn — presenting
in a synthesised form the main scientific and scientific-applied contributions of the work.

It makes a positive impression that the limitations of the study are also indicated. This
demonstrates correctness and critical thinking on the part of the doctoral candidate. The
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retrospective nature of the study, possible limitations of the medical documentation, the specific
profile of the hospitalised population and the need for a larger sample of geriatric patients with

diabetes mellitus are noted.

As a technical note, it may be pointed out that the numbering of the figures and tables does not
correspond to that in the dissertation thesis. This does not diminish the substantive value of the
abstract, but in future similar works it would be desirable to achieve maximum unification of
numbering for easier reference.

Critical remarks and recommendations

Several remarks and recommendations may be made regarding the dissertation thesis; they are
constructive in nature and do not diminish its scientific value.

First, the retrospective nature of the study inevitably imposes limitations related to the
completeness, accuracy and uniformity of the available medical documentation. This is a
common limitation in this type of clinical study and is correctly acknowledged by the author.

Second, the study includes hospitalised patients, which implies a higher frequency of
concomitant diseases and complications compared with patients followed up in outpatient
settings. Therefore, the results cannot be directly extrapolated to the entire population of patients
with diabetes mellitus. In the future, it would be useful to conduct a prospective study including
both hospital-treated and outpatient-followed patients.

Third, the application of cluster classification is promising, but could be further refined through
more complete investigation of autoimmune markers, C-peptide, dynamic indicators of beta-cell
function and a more detailed assessment of insulin resistance. This would increase the accuracy
of phenotyping and allow results more comparable with international cohorts.

Fourth, the volume of results is considerable and in places the exposition could be further
synthesised, with clearer highlighting of the leading clinical messages. This is rather an editorial
recommendation and does not change the positive assessment of the scientific content.

Fifth, given the clinical significance of the obtained results, it would be useful in future studies to
formulate practical recommendations or algorithms for the assessment of hospitalised patients
with diabetes mellitus in different age groups, especially patients over 75 years of age.

Conclusion

The dissertation thesis of Dr. Elena Atanasova Becheva entitled “The Role of Age in the
Development and Characteristics of the Main Types of Diabetes Mellitus” represents a
completed, current and clinically significant scientific work. The thesis is devoted to an important
problem in contemporary endocrinology and diabetology — the influence of age on the
characteristics, course, complications and therapeutic context of diabetes mellitus.

The doctoral candidate demonstrates good theoretical training, ability to work with clinical
material, knowledge of contemporary literature, adequate use of statistical methods and ability to



interpret the obtained results. The dissertation thesis has scientific and scientific-applied
contributions, and the results have been reflected in publications related to the topic.

The abstract accurately reflects the content of the dissertation and presents the main results,
conclusions and contributions. The scientific output of the doctoral candidate is sufficient and
corresponds to the subject matter of the dissertation thesis.

On the basis of the above, I give my positive assessment of the dissertation thesis and consider
that it meets the requirements for acquiring the educational and scientific degree “Doctor”.

I propose to the esteemed Scientific Jury to award Dr. Elena Atanasova Becheva thg“educational
. ] 143 v i il (1% < Lh ] ./
and scientific degree “Doctor” in the doctoral programme “Endocrinology™.
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