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1. General overview of the procedure and the PhD student

The set of materials submitted by the candida on an electronic form is in accordance with
Art. 115 (1) of the Procedure for acquiring the educational and scientific degree "doctor" at MU -
Plovdiv; Regulations of MU-Plovdiv and includes the necessary documents.

The doctoral student has published 3 scientific articles, 1 of which in a journal with an impact

factor, and participation in 3 scientific forums.
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Biographical data and career development

Dr. Todor Dimitrov € rgiev was born on 5.6.1993. In 2012 he completed his secondary

education at the ELS Plovdiv. He obtained his higher education degree as a Master of Medicine in
2018 at the Medical University - Plovdiv. In the period from 01/11/2018 to 19/12/2018 he worked as
a resident physician at the University Hospital "Kaspela", Plovdiv. From 20.12.2018 to 28.02.2019
he was a resident physician in the Department of Neurology, University Hospital "Kaspela", Plov-
div.
Since 22.4.2019. Dr. Georgiev is an assistant professor at the Department of Pathophysiology,
Medical University of Plovdiv, where he sp :ializes. In 7.2023 he acquired the specialty Patho-
physiology. In the period 01.04.2021 - 01.02.2024. the doctoral student operates at St. George
University Hospital - Functional Diagnostic Laboratories - PFT, BGA and Sleep Research Labor-
atory. From 1.3.2024 to the present, he works at St. George University Hospital - PFT unit at the
Pulmonology Clinic.

His research interests are focused on sleep medicine, translational neuroscience; neuroimag-
ing - functional magnetic resonance imaging; neurobiological constellations in insomnia.

The PhD student has participated in various training courses, both in the country and abroad,
during which he became familiar with the world's achievements in the research field.

Dr. Georgieyv is fluent in English and German and has excellent computer skills. He is 2 member of
various national and international scientific societics and associations - Bulgarian Society of
Somnology, Bulgarian Society of Pulmonary Diseases, European Respiratory Society - ERS, Eu-

ropean Sleep Research Society - 3RS, American Academy of Sleep Medicine - AASM.

2. Relevance of the topic

Modern trends for early detection and classification of sleep disorders are a consequence of
the growing need for prevention and diagnosis of these diseases. The relevance of the topic is de-
termined both by the increased frequency of sleep disorders, in particular chronic disorders, and by
the lack of standard objective clinical diagnostic methods for classification of phenotypic mani-

festations and unestablished validation by evidence-based methods.



The phenotypic manifestations of chronic insomnia pose diagnostic and therapeutic chal-
lenges to medical professionals. Often, insomnia, as a concomitant disorder of other medical and
psychiatric conditions, is diagnosed late or considered in the context of the underlying disease. The
listed prerequisites in some cases make it difficult to make a correct and timely diagnosis, which can
have serious consequences and increased health risk caused by chronic insomnia. The known mul-
tiple pathophysiological mechanisms explaining the occurrence, progression and chronicity of
insomnia also contribute to the phenotypic heterogeneity of chronic insomnia . These factors de-
termine the need to search for and develop new methods and approaches to diagnose and classify the
individual manifestations of insomnia . Despite the scientific research conducted, effective bi-
omarkers for profiling and phenotyping the manifestations of chronic insomnia have not yet been
established. Magnetic resonance imaging, in particular functional neuroimaging, and molecular
biology methods are suitable tools to achieve this goal.

Dr. Georgiev uses non-invasive biomarkers through functional magnetic resonance imaging
and state-of-the-art laboratory molecular methods through a multidisciplinary approach, applying
the translational approach, which once again confirms the relevance and significance of the dis-

sertation work,

3. Knowing the problem

The doctoral student is well acquainted with the state of the problem and the change in the
level of knowledge in recent years. The literature review is written in an excellent scientific style.
Epidemiological data are presented, risk factors and different classifications of sleep disorders are
examined. The relationship between insomnia with shortened sleep duration and higher health risk
and mental health is examined. The doctoral student presents modern understandings of the
biologically more severe insomnia phenoty] and the established correlations ; pathogenesis,
clinical aspects, relationship with other diseases. The data supporting the theory of insomnia as a
disease with a neuroinflammatory component and the search for mechanisms for epigenetic
regulation affecting sleep are examined in detail . Dr. Georgiev summarized at the end of the
literature review the existing problems, the need to enrich knowled; in this area, and the scientific
potential of future research through new diagnostic and research methods - effectiv neural

connectivity and the influence of miRNA on epigenetic modulation on the topic of the dissertation.



4. Research methodology

The 37 patients studied were compared with the results of 29 healthy controls. The study group was
composed of a random sample of patients among those who self-referred to the Sleep Research
Laboratory at the Department of Pathophysiology at the Medical University of Plovdiv and the
Univ sity Hospital "St. George" for the period 2020-2024. The studies were conducted under
outpatient conditions in the functional diagnostic laboratories at the Department of Pathological
Physiology, in the Department of Medical Biology and the Scientific Research Institute (SRI} of the
Medical University - Plovdiv. The functional and structural magnetic resonance imaging were
performed at the Center for Translational Neuroscience of the Medical University - Plovdiv. A
contingent of patients, the inclusion and exclusion criteria, which are a prerequisite for the precise
implementation of the goal and tasks, are presented in detail. In addition to clinical methods and
polysomnographic sleep study, the most modern laboratory methods were used, and the magnetic
resonance imaging was performed on a 3-Tesla device, which ensures the highest quality of struc-
tural images and detailed information from the functional scan. The applied methods are described
in detail as a condition for future replication of the study and comparison with the results of otl

teams. The statistical methods and processing software were skilfully selected as a assurance of the
reliability of the results obtained. The one chosen by Dr. Georgiev research methodology 1s modern

and allows achieving the set goal and obtaining an ac  |[uate answer to the tasks of the dissertation .

5. Characterization and evaluation of the dissertation work and contributions

The presented material is written on 169 pages, contains 26 figures and 26 tables. The dis-
sertation is in accordance with the requirements of MU-Plovdiv for structuring and volume content.
The bibliography, which is up-to-date and comprehensive, includes 399 literary sources in English.

The work is structured in the following sections: Introduction, Literature Review, Aim and
Objectives, Materials and Methods, Results, Discussion, Conclusions, Contributions, Bibliography.

The technical layout of the dissertation complies with tt  requirements.



As a result of the review, a clear goal was logically derived — to identify the epigenetic and neu-
rofunctional profile of insomnia phenotypes (with normal and shortened sleep duration) in order to
correlate them with standard indicators from the clinical assessment of patients.

The 4 tasks set correspond to it and are scientifically justified. They were completed in

stages during the study.

The results of the study are presen 1in 4 sections: 1. Demographic and clinical charac-
teristics 2. Polysomnographic results; 3. Laboratory results; 4. Results of magnetic resonance im-
aging. The doctoral candidate proves that in patients with chronic insomnia, a change in sleep stages
is detected, and there are also correlations with the phenotype: those suffering from chronic¢ in-
somnia with shortened sleep duration show a decreased amount of REM sleep, as well as differen-
tial expression levels in the WBC of miRNA-126 and miRNA-182, associated with inflammatory
response, neuronal development and sleep control, compared to the subgroup of patients with in-
somnia and normal sleep duration, compared to patients with insomnia and normal sleep duration.
An interesting result is the presence of a correlation between the sub  tive assessment of depressive
symptoms and the severity of insomnia, compared to healthy controls. The study demonstrated that
patients with chronic insomnia showed differential expression levels in the WBC of miRNA-132,
miRNA-212 and miRNA-219, related to the processes of neuronal development and control of
circadian rhythms, compared to healthy controls. The results of the functional MRI study revealed
aberrant effective connectivity betv n key areas of the DMN, ECN and SN, absent in healthy
controls. The study demonstrates that impaired effective connectivity in DMN regions correlates
with the mamfestation of depressive symptoms in patients with insommia and shortened sleep du-
ration.

In the “Discussion” section, Dr. Georgiev compares his data with the known literature,
which shows his in-depth knowledge of the problem and critical analysis. The differences are
outlined and scientifically substantiated hypotheses for their existence are proposed. The 9 con-
clusions drawn are based on the literature - /iew, analysis of his own results and discussion. They

are precisely formulated and reflect the tasks set and the results obtained.

I fully accept the contributions indicated by the doctoral student. Scientific and

theoretical contributions of an original nature are : the presented hypothesis on the influence of



altered miRNA regulation on sleep duration in patients with chronic insomnia, as well as a
hypothesis for objectifying hyperarousal in patients with chronic insomnia based on disturbed
effective connectivity in and between the main domains of the DMN, ECN and SN. The relationship
between chronic insomnia and the manifestation of symptoms from the anxiety-depressive

spectrum has been confirmed.

In the scientific-applied manner, the following contributions are made according to Dr. Georgiev:
eFor the first time, a method for differentiating between insommnia with shortened
sleep duration (ISSD) and insomnia with normal sleep duration (INSD) based on a
differential miRINA expression profile in white blood cells is presented.
e A method has been proposed to distinguish patients with chronic insomnia from
healthy controls based on differential miRNA expression in white blood cells.
eFor the first time, ditferences in sleep structure have been studied in patients with

chronic insomnia and healthy controls in the Bulgarian population.

6. Assessment of the doctoral student’s publications and personal contribution

On the topic of the dissertation, Dr. Georgiev has published 3 scientific articles in ref-
ereed journals, one with an impact factor, and 3 participations in scientific forums. The doctoral
student is first author of each of the articles. Dr. Georgiev's scientific activity fulfills the set
minimum scientometric indicators for the ONS "Doctor" according to the requirements of the
curreﬁtly valid e Law for the Development of ademic Staff in the Republic of Bulgaria

(LDASRB) and the Regulations of MU-Plovdiv.

The personal participation of Dr. Georgiev is evident from the text of the dissertation, the

abstract and the presented publications.

I have no critical remarks or recommendations regarding the research conducted and the

materials presented.



7. Autor's abstract

The abstract reflects the essence of the dissertation work and meets the requirements. It is
presented on 50 pages and consists of parts that present the structure and content, the main results

and contributions of the dissertation work.

CONCLUSION

I belicve that the presented dissertation work of Dr. Todor Dimitrov Georgiev-is up-to-date,
conducted with the most modern imaging and laboratory research methods, and has original scien-
tific-theoretical and scientific-applied contributions to modern pathophysiology and sleep pathol-
ogy. The structure, content and volume meet all regulatory requirements of the Law on the De-
velopment of the Academic Staff in the Republic of Bulgaria (LDACRB), the Regulations for the
Implementation of the LDACRB and the Regulations of MU - Plovdiv. The presented materials and
the results fully comply with the specific requirements adopted in connection with the Regulations

of MU - Plovdiv for the Implementation of the LDACRB.

The dissertation work shows that the PhD student Dr. Todor Dimitrov Georgiev possesses
in-depth theoretical knowledge and professional skills in the scientific specialty of Patholohical
physiology, demonstrating qualities and skills for independent conduct of scientific research.

Due to the foregoing, I confidently give my positive opinion assessment of the research
conducted, presented by the above-reviewed dissertation, abstract, achieved results and contribu-
tions, and I propose to the esteemed scientific jury to award the educational and scientific degree

'doctor’ to Dr. Todor Dimitrov Georgiev in the doctoral program "Pathological physiology"
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