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Iodine-containing thyroid hormones of the thyroid gland (TG) with their
multidirectional physiological effects play a key role in the overall metabolism of
the body. The phenotypic diversity in thyroid diseases is multifactorial. Dr.
Stefanka Kisova has focused her scientific research precisely on the factors
influencing the clinical manifestation of the thyroid pathology because:

- according to a number of epidemiological studies, thyroid diseases
associated with changes in the secretion of iodine-containing hormones cover 10-
12% of the population of our country — as if 2018 is concerned, they affect about 1
million people. A key factor in their prevention and pathogenesis is the adequate
iodine intake, and after the introduction and implementation of the National Iodine
Prevention Program, these data show a trend of stabilization and even decline;

- the thyroid dysfunction has systemic effects on almost all organs and
systems - in children it unfavorably affects neuropsychic development, and in
women of reproductive age it is associated with sterility, spontaneous abortions,
complications during pregnancy, increased neonatal mortality;

- the frequency of thyroid function disorders increases with age, and in this
direction, data from clinical studies on the benefit of replacement therapy with
iodine-containing hormones in elderly patients with subclinical hypothyroidism are
contradictory;

- autoimmune diseases of the thyroid gland, especially Hashimoto's
thyroiditis (TH) and Graves' disease (GD) have a leading share among diagnosed
thyropathies, with women being affected 5 to 8 times more often than men;

- the role of iodine-containing hormones in the development of insulin
resistance and metabolic syndrome, especially in patients with autoimmune forms
and subclinical manifestations of thyroid dysfunction, and the role of the
interdisciplinary approach to risk assessment and prevention.

Thus, Dr. Kisova's scientific idea to investigate the role of various factors
influencing the clinical manifestation of thyroid disease



pathology makes the topic contemporary and relevant and a logical continuation of
the literature review, presented in a critical style, including 314 sources, of
which only 4 in Cyrillic and with a predominance of those from the last 5 years.
Based on the available epidemiological data and current international studies on the
high and increasing frequency of thyroid pathology in our country, the need for a
personalized approach to their prevention and diagnosis is outlined, with a special
focus on the gender and age characteristics of the patients.

The purpose of the scientific research is clearly formulated and is subject to
the hypothesis, through a retrospective analysis of hospitalized patients for a two-
year period, to deduce the variable and unchangeable factors influencing the
diverse clinical symptoms in the various functional states of the thyroid gland, as
well as to establish a correlation between them, supporting in the long term not
only prevention, but also the diagnostic approach. The fasks, 5 in number, justify
the motivation for the realization of the dissertation work. They emphasize the role
of gender and age characteristics, structural changes in the thyroid gland and
autoimmune status for the clinical manifestation of the various symptoms
characterizing thyroid disorders - anthropometric, structural, hormonal,
hematological, metabolic and immunological indicators are monitored in TH, GD,
post-procedural hypothyroidism, nodular goiter and toxic adenoma. The fifth task
is not directly related to the set goal, but contributes to enriching the scientific
research.

The design, material and methods of the scientific study provide an

objective opportunity the set goals and tasks to be fulfilled. The design is based on
a retrospective observational analysis of data from the original medical
documentation and the electronic hospital system GammaCodeMaster for a period
of two years on a representative sample of 726 hospitalized patients in the Clinic of
Endocrinology and Metabolic Diseases and clinical and chemical tests done in the
Central Clinical Laboratory at the University Hospital of Active Treatment "St.
George" - Plovdiv. The scientific study was conducted in accordance with the
standards and criteria for scientificity and ethics and was approved by the Scientific
Ethics Committee at MU-Plovdiv, as well as in accordance with the requirements



of the hospital regarding medical documentation. All data were processed
according tothe requirements for personal data protection, according to the current
national and European legislation. Patients were assessed as newly diagnosed with
an established diagnosis in a transitional period, without or with concomitant
treatment by type and dose. The diagnoses of TH, GD, hyperthyroidism, malignant
thyroid nodules, thyroid carcinoma (CA) are based on generally accepted criteria -
history, physical examination, clinical-laboratory and immunological tests,
ultrasound examination, fine-needle aspiration biopsy (NAB). The applied
methods - clinical, clinical-laboratory, instrumental and research, objectify the
realization of the scientific study. The statistical processing and analysis of the
collected data were performed with specialized statistical software SPSS, version
21.0¢{Chicago, IL, USA), using parametricf{descriptive, alternative and variance
analysis and Student’s test} and non-parametric{Fisher’s test, Chi square test,
Kolmogorov-Smirnov test, Mann Whitney U test, Kruskal=Wallis test) statistical
methods. To illustrate the results, graphical forms were used — bar charts, circle
charts and scatter diagrams.

The results of the performed analyses of the tracked data and their

discussion are presented in a volume of 81 pages, appropriately illustrated with
22 figures and 22 tables. Thyroid pathology predominates in female patients, with
the female:male ratio being approximately 5:1. This supports the involvement of
sex hormones in the pathogenesis of thyroid dysfunction in women of reproductive
and postmenopausal age. The female gender prevails both in all monitored patients
and in individual nosological units, but despite this, no significant difference by
gender between them is registered. In male patients, in whom thyroid diseases are
generally less common, more unfavorable accompanying cardiovascular indicators
are registered and a higher cardiovascular risk is outlined. Dr. Kisova confirms the
hypothesis that age is a significant factor in the clinical manifestation of various
symptoms characterizing thyroid dysfunction. Thyroid pathology occurs in 26-30%
in different age ranges, respectively - 18-35 years, 36-50 and 51-65 years. The
group of over 66 years has the lowest percentage of thyroid diseases, which the
dissertationist explains either with population selection or with insufficient
diagnosis. Patients with polynodular goiter (PNG) are significantly older than those
with TH, as well as compared to those with GD. The established data, Dr. Kisova
commented that they are in line with the results presented by large international



studies for an age-related model of clinical manifestation of the thyroid disorders.
Based on the processed clinical-chemical and hormonal indicators, the doctoral
candidate grouped the monitored patients as euthyroid - nearly 72%, hypothyroid -
nearly 17% and hyperthyroid - about 11%. In terms of nosological units, Dr.
Kisova found that patients with the highest frequency are with TH - 69% while -
those with GD - about 11%. Dr. Kisova established a relatively high percentage of
newly registered with thyroid pathology - about 61%, a fact indicating the need for
targeted screening in outpatient practice for its early detection and thus reduction of
hospitalizations. In the analysis of anthropometric indicators, Dr. Kisova
established a statistically significant higher body mass index (BMI) in patients with
hypothyroidism and in those with benign nodules, thus confirming the
epidemiological relationship between lowered thyroid function and body mass. The
tendency for overweight and obesity of both Ist and IInd degrees in patients with
autoimmune and postoperative hypothyroidism is also logical. The established
statistically significant difference in the distribution of the diagnosed groups
according to BMI supports the hypothesis of a bidirectional relationship between
the functional state of the thyroid gland and the metabolic status of the body
according to international epidemiological data. The dissertationist also established
a higher frequency of autoimmune thyroid pathology in the studied patients
compared to the populational ones. Autoimmune activation of the thyroid gland
also correlates with statistically significant higher values of the atherogenic and
HOMA indices, unfavorably affecting the lipid profile and insulin sensitivity. Dr.
Kisova focuses on the influence of immunological status on anthropometric and
metabolic indicators in patients with TH, respectively on the current functional
state of the thyroid gland and registers statistically significant differences for TAT
and anti-TPO. Thus, the dissertationist supports the hypothesis of a significant
relationship between immunological status and the functional state of the thyroid
gland. The established correlations correspond to data from international
population studies, registering an increased frequency of positive TPO Ab both at
elevated and at reduced values of TSH and higher seropositivity in women. In the
analysis of comormidity in the groups with diagnosed thyroid abnormalities, Dr.
Kisova registered the presence of at least one of the monitored diseases in over
55% of the followed patients — more often in women. With the highest frequency
are arterial hypertension, rhythm and conduction disorders and type 2 diabetes



mellitus (T2DM), and in women especifically — polycystic ovaries, osteoporosis
and mental disorders.

In direct connection with the set goals and objectives of the dissertation work
and the presented results, Dr. Kisova forms 16 conclusions. Conclusions 2,8,9
and 15 can be combined, as they formulate the role of gender in the clinical
manifestation of the thyroid pathology. Conclusions 3 and 4 are only a finding. The

role of comorbidity is deduced in conclusions 16,17 and 18, which could also be
combined.

The merits of the dissertation work carried out by Dr. Kisova are: the studied large
randomized cohort of hospitalized patients - about 730 in number; the processed
numerous clinical-chemical, hormonal, and metabolic indicators, representing a
statistical challenge, as well as the focus on the role of immune status for metabolic
risk. The contributions of the scientific study of a confirmatory nature are of a
scientific-theoretical and scientific-applied nature. The third of the clinical-applied
contributions should not be formulated independently, since the therapeutic
approach to the thyroid pathology is not the subject of the working hypothesis of
the scientific study.

The abstract prepared by Dr. Kisova is 58 standard pages long and reflects
the main sections of the dissertation work.

In connection with the completed dissertation work, Dr. Kisova has
presented five scientific publications — 4 in refereed journals, in 3 of which she
is the leading author, and three participations in scientific forums — 1 in a national
congress with international participation, 1 in a specialized national scientific
symposium and 1 in a national conference with international participation.

Dr. Kisova has participated as a researcher in a scientific research project
funded by MU-Plovdiv, No. NO-062023 on the topic: “Markers of increased
intestinal permeability and systemic inflammation in chronic autoimmune
thyroiditis of Hashimoto™.



CONCLUSION

The dissertation presented by Dr. Kisova is structured in accordance with the
requirements of the Law on the Development of the Academic Staff in the Republic
of Bulgaria and the Regulation for the Acquisition of the Educational and Scientific
Degree (ESD) “DOCTOR” of MU — Plovdiv. The debatable problems and the
correct methods and processing of the followed parameters give me the reason to
give a positive assessment of the dissertation on the topic: “Factors influencing the
clinical manifestation of the thyroid diseases” and to propose that the Educational
and Scientific Degree “DOCTOR?” be awarded to Dr. Stefanka Zapryanova Kisova
in the professional field 7.1. Medicine, doctoral program “Endocrinology” at MU —
Plovdiv.
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