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SUBJECT : Dissertation thesis of Dr. Todor Dimitrov Georgiev " EPIGENETIC AND
NEUROFUNCTIONAL PROFILE OF INSOMNIA PHENOTYPES " with scientific supervisor Assoc. Prof. Dr.
Kiril Vaskov Terziyski, MD, PhD for the acquisition of the educational and scientific
degree " DOCTOR OF PHILOSOPHY " in the scientific specialty "Pathological Physiology"
at the Department of Pathological Physiology at the Faculty of Medicine of Medical
University of Plovdiv.

| declare that | have no joint scientific work with the dissertation candidate or any other
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Brief biographical data

Dr. Todor Georgiev was born on 05.06.1993 and He graduated from high school in Plovdiv,
Plovdiv, and in 2018 he acquired the professional qualification "Physician" in a master's
program at the Medical University of Plovdiv. In the next year he worked in the

neurological department of the University Hospital Kaspela. In 2019, after winning a
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competition, he was appointed as an assistant professor in pathological physiology in the
Department with the same name at the Medical University of Plovdiv. In 2021, he was
enrolled in full-time doctoral program, and in 2023 he acquired a specialty in Pathological
Physiotogy. Dr. Georgiev's professional path is purposeful and marked by participation in
various educational and scientific courses, initiatives and specializations: "Academic
writing and preparation of systematic reviews'" at the Scientific Research Fund in 2021,
"SPSS Statistical Package" in 2022 in the Faculty of Public Health of MU-Plovdiv,
"Protection and Humane Treatment of Experimental Animals" at Trakya University, Stara
Zagora, "Neurofeedback in [nsomnia - Practical workshop" - llmenau, Germany in 2022,
"gth Sleep Medicine School, ESF" - Nicosia, Cyprus in 2025. His interests are focused on the
field of diagnosis of sieep disorders, some of which are also the basis of the current
dissertation.

Dr. Todor Georgiev is a respected member of the medical community. He is a member of a
number of specialized and professional organizations, including the Bulgarian Medical
Union, the Bulgarian Society of Somnology, the Bulgarian Society of Pulmonary Diseases,
the European Respiratory Society (ERS), the European Sleep Research Society (ESRS), and
the American Academy of Sleep Medicine.

He speaks English and Spanish.

Relevance of the topic

The dissertation presented by Dr. Todor Georgjiev is in a rapidly developing interdisciplinary
field. The topic is extremely actual, requiring research experience and great consistency in
the analysis and processing of the results. The main research of the dissertation is focused
on the characterization of the different insomnia phenotypes by applying extremely
modern methods such as functional magnetic resonance and microRNA znalysis. These
are methods of increasing clinical importance in personalized medicine due to their high
informativeness and the possibility of being used to develop recommendations for the
treatment of separate therapeutic groups. At the end of his study, the dissertation reaches
specific recommendations that would find a place in the diagnosis and treatment of

patients with the different insomnia phenotypes.



Structure of the dissertation

Dr. Georgiev has chosen a classical structure for his dissertation, having complied with all
the requirements for the formation of the individual sections. | would only recommend
displaying Contributions and List of publications and participations related to the
dissertation work after the bibliography. The total volume of the manuscript covers 169
pages (including Bibliography with 399 sources). The dissertation is extensively annotated,
and the bibliography is arranged in the order of citation, which greatly facilitates the
reader in checking the sources.

The literature review is thorough, but at times slightly propaedeutic, which is also
reflected in its overall volume. The general impression is that the dissertation candidate,
Dr. Georgiev, shows a thorough ability to summarize and analyze information, as well as a
high level of awareness of the problem being developed. The finale of the review focuses
on the need for phenotyping of insomnia, through functional magnetic resonance imaging
and epigenetic regulation and micro RNA, and the author's justification for developing the
present work makes a very good impression and logically leads us to the presentation of
the goal and objectives.

The goal is formulated very well, and the tasks are 4 in number and are more than
adequate for the achievement of the goal.

Patients: The study involved 56 observation units (37 patients and 29 selected healthy
controls). The patient group was composed of a random sample of those who self-referred
to the Sleep Research Laboratory for the period 2020-2024. The study was approved by
the Scientific Ethics Committee at the Medical University of Plovdiv (protocol no.
3/20.05.2021).

The methods are presented sequentially and in great detail in a separate chapter, divided
into clinical and instrumental. After inclusion in the study of all study units, a psychiatric
consultation was conducted, a peripheral venous blood sample was taken to study miRNA
expression levels and functional magnetic resonance imaging (fMR!1) was performed. The
diagnostic criteria for inclusion and exclusion were very precisely specified, and the
laboratory methods used are also presented with their clinical focus. The statistical
processing of the data was performed with modern statistical tools, using fully relevant

analyses.



Theresults are presented logically and are well illustrated (26 tables and 26 figures), some
of which are original and others of a pragmatic nature, The division of chronic insomnia
into phenotypic manifestations - insomnia with reduced sleep duration (IRSD) and
insomnia with normal sleep duration (INSD) - has important clinical and therapeutic
consequences. The pragmatic analysis of the data when comparing the PSG of patients
with insomnia and controls is impressive, with the results partially overlapping with those
described in the literature, mainly with regard to time awake and disorders in NREM sleep.
However, no significantly different duration and percentage ratio of the REM phase was
found in the studied cohort. The increased amount of N2, accompanied by reduced N3 is
among the most frequently reported macrostructural changes in patients. This
characteristic feature of the sleep structure is associated with the inability to deepen sleep
in patients due to the lower threshold of awakening and the feeling of non-restorative
sleep, despite its normal duration. After dividing the patient group into two subgroups
according to the subjectively reported sleep duration (according to sleep diary data)- IRSD
and INSD, a significantly shorter sleep time was found in IRSD (mean value 351.30 min)
compared to INSD (mean value 419.22 min; p=0.004).

The dissertation analyzed miRNA expression levels in plasma and [eukocytes, and effective
connectivity (EC) in brain regions associated with sleep regulation in patients with chronic
insomnia and healthy controls, When analyzing miRNA expression levels between IRSD
and INSD, a significant difference was found in two of them - miRNA-182 in BCC (p=0.019)
and mMiRNA-126 in BCC (p=0.037), showing higher regulation in the IRSD group. The
possibility of increased expression of miRNA-182 in a state of chronic stress and activation
of the CAQ, characteristic of IRSD patients, which also contributes to its upregulation in
this cohort is also considered.

The main results of the EC study in patients with chronic insomnia showed that there were
distinct changes in the reciprocal connectivity patterns between central areas of the DMN,
SN, and ECN in patients with insomnia compared to heaithy individuals. Statistically
significant changes in EC between patients and controls were observed in five
connections, namely from DMPFC to VMPFC (excitatory), from MPFC to AIR (excitatory),
from PCC to AIR (excitatory), from Precuneus to PCC (excitatory), and from DLPFC to right
hippocampus (inhibitory).



The discussion is focused and competent. The candidate's ability to analyze his own results
in the context of the data known in the literature is evident.

Dr. Todor Georgiev has derived 9 conclusions in response to the 4 tasks. The conclusions
are accurate and comprehensive, very accurately outlining the differences between
groups of patients with separate insomnia phenotypes.

The developed dissertation has contributions of a scientific, scientifically applied and
confirmatory nature, namely:

* For the first time, a hypothesis has been presented about the influence of altered
miRNA regulation on sleep duration in patients with chronic insomnia.

* For the first time, a hypothesis has been presented to objectify hyperarousal in
patients with chronic insomnia based on disturbed effective connectivity within
and between core domains of the DMN, ECN, and SN.

* For the first time, a method for differentiating between insomnia with reduced
steep duration (ISD) and insomnia with normal sleep duration (INSD) based on a
differential miRNA expression profile in white blood cells is presented.

* For the first time, differences in sleep structure have been studied in patients
with chronic insomnia and healthy controls in the Bulgarian population.

* The relationship between chronic insomnia and the manifestation of symptoms
from the anxiety-depressive spectrum is confirmed.

* Amethod has been proposed to distinguish patients with chronic insomnia frorm

healthy controls based on differential miRNA expressions in white blood cells.

Conclusion

The dissertation submitted to me for evaluation demonstrates very well the professional
qualities of the PhD candidate and his ability to conduct scientific research, as well as to
adequately analyze the results obtained and formulate the conclusions arising from them.
It is evident that this work is the result of enormous personal efforts of the author. Three
articles in English have been published on the topic (1in a journal with IF, 1in an indexed
one in SCOPUS and 1in the Proceedings of the Union of Scientists of Bulgaria), and the
results have been presented at 3 international scientific forums in Brazil, the Czech

Republic and Bulgaria.



| believe that the dissertational thesis presented to my attention and entitled " EPIGENETIC
AND NEUROFUNCTIONAL PROFILE OF INSOMNIA PHENOTYPES" meets the requirements of the Higher
Education Act, the Act on the Development of Academic Staff in the Republic of Bulgaria
and the Regulations for its implementation, as well as the Regulations of the Medical
University of Plovdiv for the acquisition of the educational and scientific degree "DOCTOR
OF PHILOSOPHY". Considering the positive aspects and the undoubted contributions of
the presented dissertation work, | will vote with conviction " YES " to award the

educational and scientific degree "DOCTOR OF PHILOSOPHY" to Dr. Todor Dimitrov

Georgiev .
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