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General information
The review was prepared in accordance with Order No. R-7215/22.12.2025 of the Vice-

Rector for Scientific Research at MU-Plovdiv, based on a dissertation submitted in electronic
form. The main impression of the disserfation is that of an interdisciplinary scientific study,
which includes somnographic, neuroimaging, and molecular biology techniques, subjected
to in-depth pathophysiological analysis. Through a combination of complementary modern
methods, a phenotypic stratification of insomnia is proposed - a current health and social
problem.

The dissertation is structured according to the rules for preparing a dissertation. In its current
form, the individual sections are presented as follows: introduction — 1 page; literature review
— 55 pages,; aim and objectives — 1 page; materials and methods — 10 pages; results — 34
pages; discussion and conclusion — 24 pages; conclusions — 1 page; contributions — 1 page
and 399 cited literature sources on 29 pages. The work is illustrated with 25 figures and 26
tables. The balance is still shifted towards the literature review, probably due to the huge

number of cited references.
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Relevance of the topic

Chronic insomnia affects all age groups and both sexes, with about 10% of the population
receiving it as a separate diagnosis and up to 50% as a symptom. In most cases, it causes
serious negative effects on individual health, work capacity, and quality of life.

The various phenotypic manifestations of chronic insomnia complicate the diagnostic
process and adequate treatment, especially in polymorbid patients with other accompanying
pathologies that can lead to serious complications in their health status. There is also a lack
of clarity regarding the various pathophysiological mechanisms explaining the onset,
progression, and chronicity of insomnia.

With this pathology, as with all socially significant diseases, new, informative, and, if
possible, non-invasive biomarkers are sought for prediction, diagnosis, prognosis, and
monitoring. Dr. T. Georgiev's dissertation offers an innovative approach to combining
epigenetic and neurofunctional markers and correlating them with standardized clinical
methods. This combination of interdisciplinary methods allows for an in-depth and
multifaceted view of the pathogenetic models of insomnia and a clearer delineation of its
phenotypic manifestations.

Undoubtedly, the topic chosen by the dissertation author and his scientific supervisor is
refevant not only in view of the growing social burden of insomnia, but also as an opportunity
to test an original research diagnostic algorithm.

This dissertation continues the research in the field of somnology at the Department of
Pathological Physiology at the Medical University of Plovdiv. It is made possible by the long-
standing experience of the academic staff in this field and is supported by the equipment
available at the Sleep Research Laboratory.

Unfortunately, there is no unified health strategy that addresses the medical and socio-
economic consequences of insomnia, and Dr. Georgiev's study has a clearly focused
applied nature with clinical perspectives in terms of sleep medicine. At the same time, it also
offers a number of fundamental aspects concerning pathophysiological mechanisms.

Knowledge of the problem

The literature review demonstrates a very good knowledge of the problem and a critical
analysis of the cited literature. Although significantly more voluminous than the other
sections of the dissertation, the review is logically organized and clearly presented. The
definition and diagnostic criteria for chronic insomnia according to ICSD-3 introduce the
essence of the topic.

Epidemiological data and risk factors outline the significance of the condition as a health
and social problem with many possible complications and associations with various medical
specialties.



A historical overview of the classifications of insomnia is presented, with an emphasis on
the current clinical classification - chronic, lasting more than 3 months, short-term (acute,
subacute) lasting less than 3 months, and other.

The similarities and differences between insomnia with shortened sieep duration (ISSD) and
insomnia with normal sleep duration (INSND) are discussed in detail.

As a specialist in pathophysiology, Dr. Georgiev understandably pays serious attention to
the pathogenesis of insomnia, which is examined in depth, analytically, and critically. He
reports on the multifactorial etiology of chronic insomnia, the muitiple pathogenetic models,
and the evolution of the concept of insomnia—from a symptom to an independent
nosological entity.

Clinical assessment based on the patient's primary and secondary symptoms and
personality traits, as well as the relationship with other diseases, are key to an adequate
approach to each individual patient.

The author has devoted 20 pages of the review to presenting the main diagnostic methods
used for the phenotypic characterization of insomnia - polysomnography as the gold
standard in clinical and scientific research assessment of sleep; functional magnetic
resonance imaging (fMRI) and the study of epigenetic mechanisms of gene expression
(microRNA).

The objective is clearly defined and fully consistent with the content of the dissertation.
The tasks are formulated specifically and reflect the work performed in detail.
Materials and methods

The cross-sectional, observational study included 37 patients with chronic insomnia and 29
healthy controls. The inclusion and exclusion criteria for the selected cohort are correctly
described and observed.

The summary presentation of the study design in Figure 9 makes a very good impression.

The clinical, functional, and neuroimaging methods are described in detail. The laboratory
methods related to the coliection and processing of biological material for miRNA analysis,
as well as the molecular biological techniques themselves, are accurately presented.

The dissertation is distinguished by a wealth of carefully considered and precisely executed
techniques, each of which adds value and information to the phenotyping of insomnia.

The variety of instrumental and molecular biological methods allows for an in-depth and
multifaceted analysis of the research problem. At the same time, this is an ideal opportunity
for the doctoral student to become familiar with some modem tesfs and to gain
methodological experience in other medical disciplines.



| believe that Dr. Georgiev personally participated in most of the research and certainly in
the analysis and interpretation of the data. This is an important stage in his training in the
doctoral program in pathophysiology.

Characteristics and evaluation of the dissertation and contributions

The results are undoubtedly original and are presented in detail. Following the logically set
tasks and techniques used, the dissertation author presents the results obtained. First, the
demographic and clinical characteristics of the subjects are reported, and for additional
profiling and phenotyping, the group of patients is divided into two subgroups based on the
subjectively reported sleep duration - with shortened sleep duration (SSD) and with normal
sleep duration (NSD). Polysomnography results show a significant difference in total sleep
time, which is significantly shorter in RSD, while REM duration is longer in NSD. The fMRI
data are also presented in detail.

| believe that instead of laboratory results, which are usually associated with clinical
laboratory tests, the analyses performed should be defined as "molecular biological
data/results.” They represent an innovative and original approach to phenotyping insomnia
based on epigenetic signatures such as miRNAs. The main differences in miRNA expression
levels are found in white blood cell samples. miRNAs-132, 212, and 219 are upregulated in
patients compared to healthy controls. The ROC analysis for miRNA-132 shows moderate
diagnostic value in distinguishing patients with chronic insomnia from healthy controls.
miRNA-212 has limited diagnostic value, while miRNA-219 has moderate discriminatory
ability to differentiate patients with insomnia from healthy controls. miRNA-132 emerges as
the most promising biomarker. With regard to the phenotypic profiling of insomnia,
significantly higher levels of expression of miRNA-126 and 182 were found in the ISPS group
compared to the INPS group.

The discussion of the results is focused and in-depth and demonstrates excellent
knowledge of the subject matter, based on Dr. Georgiev's personal practical experience.
The critical analysis of the author's own data and the formulation of hypotheses and
guidelines for continuing the study make an excellent impression.

The conclusion summarizes the main achievements of the study, which offers an
interdisciplinary view of the expression levels of miRNA in plasma and leukocytes, and the
effective connectivity in brain regions associated with sleep regulation in patients with
chronic insomnia and healthy controls.

| accept the conclusions as the content and personal work of the doctoral student, under
the competent guidance of his scientific supervisor. They are informative and convincingly
present the results of the dissertation, but are too detailed. | believe that some of them could
be combined and reduced to 5-6 in number.

| fully accept the contributions and consider them sufficient for such a dissertation.



They show significant differences between patients with ISPS, INPS, and healthy controls
at the epigenetic and functional levels, which suggests the involvement of specific
neuroepigenetic and neurofunctional mechanisms in the pathogenesis of different insomnia
phenotypes.

The bibliography includes 399 literary sources, which, although relevant to the topic of the
dissertation, are excessive, especially if the author has not cited them only as abstracts or
titles.

The abstract is structured following the requirements.

Assessment of the publications and personal contribution of the doctoral student

Dr. Todor Georgiev is the first author of three scientific publications in journals, two of which
are referenced in international databases. One of the journals, Biomedicines, has an impact
factor. It is appropriate to indicate both the value of the impact factor and the quartile of the
journal. Considering the results obtained in the dissertation, | hope that the doctoral student
will publish at least two more original articles with his own data.

He has presented separate aspects of his dissertation at three scientific forums. | would
recommend that these original observations, which are of a distinctly applied nature, be
promoted more actively to the scientific community in Bulgaria and abroad.

| accept that the publications and presentations mentioned meet the minimum national
scientometric requirements and those of MU-Plovdiv for the defense of a dissertation for the
educational and scientific degree of "doctor.”

CONCLUSION

The dissertation of Dr. Todor Dimitrov Georgiev contains scientific and applied results that
represent an original contribution to science and meet the requirements of the Law on the
Development of Academic Staff in the Republic of Bulgaria and the Regulations of MU -
Plovdiv for acquiring the educational and scientific degree "PhD".

The doctoral student demonstrates the ability to independently conduct scientific research,
analyze and present results, and submits a completed dissertation with original contributions
for review.

In view of the above, | give my positive assessment of the research conducted and propose
that the members of the scientific jury award the educational and scientific degree "PhD" in
pathophysiology to Dr. Todor Dimitrov Georgiev.
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