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Introduction: Artificial Intelligence (AI) has become an essential tool in various sectors, including
education. In medical education, Al has the potential to enhance learning by providing personalized study
materials, assisting with clinical simulations, and streamlining research and assessment processes.
However, despite its growing influence, Al integration remains largely absent from formal medical
curricula. Students and faculty are adopting Al tools independently, using them for diverse academic and
teaching purposes. This study investigates the informal use of AI among undergraduate medical students
and faculty, exploring usage patterns, primary applications, and challenges faced in Al adoption [1,2,3,4].

Research Goal: The primary objective of this research is to assess how Al tools are used informally
by students and faculty in medical education. Specifically, the study aims to: 1. Evaluate the frequency

and purposes of Al use among undergraduate medical students and faculty. 2. Identify commonly used Al
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tools and their applications in learning and teaching. 3. Examine perceived benefits and challenges
associated with Al use. 4. Explore the potential for Al integration into formal medical curricula.
Research Materials and Methods: A cross-sectional survey was conducted among undergraduate
medical students and faculty at a medical university. The survey comprised structured multiple-choice
questions and open-ended responses, focusing on Al usage frequency, specific applications, motivations,
challenges, and institutional support. The study included 104 medical students and 49 faculty members.
Participants were asked about the Al tools they used, such as ChatGPT, Google Gemini, PubMed Al,
Turnitin, and Quillbot (Figure 1 and 2). The survey assessed the frequency of Al usage, whether daily,
weekly, rarely, or never. It also examined the primary purposes for using Al, including research, text
editing, exam preparation, clinical simulations, and grading. Additionally, the study explored barriers to
Al adoption, such as the lack of training, institutional restrictions, and concerns about accuracy.
Quantitative data were analyzed to determine usage trends, while qualitative responses provided insights

into participants' perceptions and challenges.

Figure 1: Al Tools in Use (Students)
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Figure 2: AI Tools in Use (Faculty)

Obtained Results and Discussion: The study revealed that 87.51% of respondents use Al tools
regularly, with 40.63% using them daily and 46.88% using them weekly. A smaller proportion, 9.38%,
reported using Al rarely, while 3.13% had never used Al The primary applications of Al tools varied

between students and faculty. Students mainly used Al for research, including literature reviews and data

9
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analysis, as well as for text editing, exam preparation, and clinical simulations. Faculty primarily utilized
AT for instructional design, grading, and providing personalized feedback. The most commonly mentioned
Al tools were ChatGPT, Google Gemini, PubMed AI, Turnitin, and Quillbot (Figure 1 and 2). Key
motivations for AI use included efficient information retrieval, reported by 75.2% of participants, time-
saving benefits, cited by 68.9%, and improved access to learning resources, noted by 62.4%. Despite these
benefits, several challenges were identified, including concerns about Al accuracy, which was reported
by 54.3% of respondents, a lack of formal training in AI tools, mentioned by 49.8%, and limited
institutional support, which was cited by 32.1%.

Discussion: The results indicate a significant gap between the informal use of AI and its absence
in formal medical education. While students and faculty actively use Al to enhance learning and teaching,
the lack of structured training and institutional support may limit its effectiveness. Faculty expressed
interest in professional development programs for AI, while students highlighted the need for institutional
access to Al tools like ChatGPT and Gemini. The findings suggest that formal Al literacy programs and
curriculum integration could bridge this gap, ensuring responsible and effective use of Al in medical
education.

Conclusion: This study highlights the widespread informal adoption of Al tools among medical
students and faculty, emphasizing the need for structured Al training and curriculum integration. As Al
continues to shape medical education, universities should take an active role in guiding AI use, providing
access to essential tools, and incorporating Al into learning and teaching frameworks. By addressing
existing barriers, institutions can maximize AI’s potential in medical education, fostering innovation and

enhancing academic performance.
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KETEVAN CHAKHNASHVILI
EVALUATING THE INFORMAL USE OF ARTIFICIAL INTELLIGENCE AMONG UNDERGRADUATE
MEDICAL STUDENTS AND FACULTY
Alte University, International Medical School

SUMMARY
This study explores the informal adoption of Artificial Intelligence (AI) tools by undergraduate
medical students and faculty. As Al becomes increasingly accessible, both groups are leveraging it for
various tasks, such as research assistance, clinical simulations, and instructional support. Despite its
potential, Al integration remains largely absent from formal curricula. A cross-sectional survey was

10



JECM 2025/2

conducted among 104 students and 49 faculty members to evaluate their Al usage. Questions assessed the
frequency, applications, and challenges of AI use, alongside motivations and perceived value. Tools
frequently mentioned included ChatGPT, Google Gemini, PubMed Al, Turnitin, and Quillbot. Open-
ended responses provided additional insights into the barriers and opportunities for Al integration. The
majority of respondents (87.51%) use Al tools regularly, with 40.63% using them daily and 46.88%
weekly. The findings reveal a substantial gap between the informal use of Al tools and their integration
into formal curricula. Students and faculty actively pursue Al for academic enrichment, yet the absence
of structured training limits its impact. This study is advocating for the inclusion of Al literacy and specific
Al tools in syllabuses to optimize effective use, aligning resources with the evolving needs of learners and
educators in medical education.

Keywords: Artificial Intelligence, Medical Education, AI Integration, Faculty and Student
Perspectives, Curriculum Development
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Introduction: Professionalism is a core component of medical education, vital for fostering trust,
respect, and accountability in healthcare. It includes competencies like ethical decision-making, empathy,
communication, responsibility, and integrity, all of which impact patient outcomes and the reputation of
the medical profession. While medical schools emphasize professionalism alongside clinical skills, its
assessment remains challenging due to its subjective and context-dependent nature. Traditional exams
often fail to capture the complexities of professional behavior, prompting educators to adopt experiential
learning methods such as Objective Structured Clinical Examinations (OSCEs), simulations, and reflective
practices. OSCEs, in particular, have become key tools for evaluating non-cognitive skills like empathy,
ethical decision-making, and communication. These structured environments offer standardized scenarios
for assessing student behavior and providing formative feedback. However, debates persist over their
ability to fully reflect real-world professionalism, with some critics questioning the authenticity of
simulated responses.

This study investigates the role of simulated learning environments, especially OSCEs, in fostering
and assessing professionalism among undergraduate medical students. It examines student perceptions,
the integration of professionalism into medical curricula, and the effectiveness of simulations in promoting
key competencies. Combining survey data and a literature review, the study highlights current practices,
identifies gaps, and offers recommendations to improve the teaching and assessment of professionalism in
medical education [1,2,3,4].

Research Goal: The primary goal of this study is to evaluate the role of simulated learning
environments, particularly Objective Structured Clinical Examinations (OSCEs), in fostering and assessing
professionalism among undergraduate medical students. It explores how effectively medical education
integrates professionalism into the curriculum and how well simulations reflect real-life clinical practice
in assessing key competencies. The study aims to assess medical students’ perceptions of how
professionalism is taught, modeled, and assessed, with a specific focus on simulated environments. It also
examines the perceived effectiveness of OSCEs and other simulation-based assessments in evaluating core
aspects of professionalism, such as empathy, ethical decision-making, communication skills,
responsibility, and teamwork. Additionally, the study seeks to identify strengths and gaps in current
teaching methods and highlight areas where improvements are needed to better integrate professionalism
into medical training. Furthermore, the research explores the challenges students face in demonstrating
professionalism during simulations and real-life clinical settings and investigates opportunities for
enhancing educational strategies. Based on the findings, the study aims to develop evidence-based
recommendations for medical educators to improve the teaching and assessment of professionalism
through simulated environments and other innovative educational tools. By achieving these objectives,
the study contributes to the ongoing discourse on best practices in medical education, supporting the
development of future physicians who embody the highest standards of professional conduct in their
clinical practice [6,7,9,10].

Research Materials and Methods: This study used a mixed-methods approach, combining a
structured survey, open-ended responses, and a literature review to assess the role of simulated learning

environments, particularly OSCEs, in fostering and evaluating professionalism among undergraduate
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medical students. A cross-sectional survey of 142 students was conducted via Google Forms, collecting
data on perceptions of professionalism, experiences with simulation-based education, and views on
teaching and assessment methods. The survey covered key areas: general perceptions of professionalism,
the role of OSCEs in assessing empathy, ethics, and communication, self-evaluations of skills like
teamwork and leadership, effectiveness of teaching methods (e.g., PBL, CBL, mentoring), and assessment
tools (e.g., OSCEs, portfolios, 360-degree assessments, P-MEX). Open-ended questions allowed students
to reflect on their experiences and suggest improvements. Quantitative data were analyzed using
descriptive statistics, while qualitative responses underwent thematic analysis to highlight key insights
and concerns. A literature review contextualized the findings within existing research on medical
education and simulation-based assessment. Ethical standards were followed, ensuring voluntary,
anonymous participation and data confidentiality. This comprehensive approach provided a nuanced
understanding of how simulated learning environments influence the development and assessment of
professionalism in medical education.

Obtained Results and Discussion: The study explored medical students' perceptions of
professionalism and the role of simulated learning environments, especially OSCEs, in fostering and
assessing key competencies. Most students (78%) rated professionalism as "Extremely Important," though
only 42% felt "Extremely Confident" in their understanding, indicating gaps in training. OSCEs were
considered "Extremely Effective" by 67% of students for assessing empathy, ethical decision-making, and
communication, though concerns were raised about their artificial nature. Mentoring, Feedback, and
Problem-Based Learning (PBL) were seen as the most effective teaching methods, while Case-Based
Learning (CBL) and Inter-Professional Group Work were also valued. Students felt confident in
teamwork, empathy, and communication but reported lower confidence in time management, leadership,
and creativity in problem-solving. OSCEs, Portfolios/Log-books, and 360-Degree Assessments were rated
as the most effective tools for evaluating professionalism. Students called for more real-world clinical
exposure, structured feedback, mentorship, and consistent role modeling, highlighting the need for
improvements in curriculum integration and assessment methods. [4,5,6,8].

Discussion: The findings indicate that while professionalism is recognized as essential and is
moderately well-integrated into the medical curriculum, there is room for improvement, particularly in
the consistency and depth of its application. The strong endorsement of OSCEs highlights their value in
simulating complex clinical interactions and assessing professionalism. However, the concerns regarding
their artificiality suggest that they should be complemented with longitudinal assessments and real clinical
evaluations. The gaps identified in areas such as leadership, time management, and inter-professional
collaboration reflect broader trends in medical education, where technical skills often receive more
emphasis than soft skills. Integrating targeted workshops, mentorship programs, and interdisciplinary
simulations could address these gaps. The qualitative data also underscore the importance of faculty role
modeling. Medical educators play a pivotal role in shaping student behavior, and inconsistencies in
professional conduct among faculty can undermine formal teaching efforts. Structured faculty
development programs focused on professionalism could mitigate this issue.

Conclusion: This study reinforces the importance of simulated learning environments, particularly
OSCEs, in fostering and assessing professionalism among medical students. However, it also highlights the
need for a more holistic and integrated approach that combines formal assessments with real-world
clinical experiences, continuous feedback, and consistent role modeling. By addressing these gaps, medical
education can better prepare future physicians not only in technical competence but also in the ethical,

empathetic, and interpersonal dimensions of patient care.
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ABHISHEK SINGH, ANUJA MANOHARAN SHEEJA, ALAA IBRAHIM RAJAB,
KETEVANI GOGENIA, IA OKUJAVA, ILONA KHARGELIA,
RAAGINI PRAKASH GAGNANI, IURI MIGRIAULI
ASSESSING PROFESSIONALISM IN MEDICAL STUDENTS: THE ROLE OF SIMULATED LEARNING
ENVIRONMENTS
Alte University, International Medical School

SUMMARY

Professionalism is a fundamental competency in medical education, encompassing ethical
decision-making, communication, empathy, accountability, and respect for patients and colleagues. While
formal curricula highlight its importance, assessing professionalism remains challenging due to its
subjective nature and hidden curricula influences. This study evaluates how professionalism is integrated
into medical education and examines the perceived effectiveness of simulated learning environments,
particularly OSCEs, in fostering and assessing professional behaviors. A mixed-methods approach was
used, combining a literature review with survey data from undergraduate medical students. The survey
explored perceptions of professionalism, its integration into education, and the effectiveness of assessment
methods like OSCEs. Quantitative data were analyzed using descriptive statistics, while qualitative
responses provided deeper insights. Results show that 78% of students believe professionalism is
moderately to well-integrated into their education. OSCEs were considered "extremely" or "very" effective
by 72% of respondents, especially in evaluating empathy and communication, though 43% expressed
concerns about OSCEs’ ability to reflect real clinical behaviors. Simulated learning environments are vital
for developing professionalism but should be complemented with real-life scenarios, longitudinal
assessments, and reflective practices for a more comprehensive evaluation.

Keywords: Professionalism, Medical Education, Simulated Learning, OSCE, Student Perceptions,
Professional Development
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MAIA BITSKHINASHVILI, NATO PITSKHELAURI, MANANA MELIKISHVILI, NINO CHIKHLADZE
ADVERSE CHILDHOOD EXPERIENCES:
CONCEPT, CONSEQUENCES AND STRATEGIES FOR PREVENTION
Ivane Javakhishvili Thilisi State University, Georgia

SUMMARY

The term "Adverse Childhood Experiences" (ACEs) became established in scientific literature in
the 1990s, with the concept being refined later. This refinement led to increased awareness of the diverse
nature and common characteristics of ACEs, prompting scientific research on a global scale. Consequently,
substantial evidence has been accumulated regarding both the immediate and long-term outcomes of
ACEs. It has been confirmed that the presence of ACEs significantly increases the risk of developing
health, behavioral, and social problems, impacting the well-being of both individuals and society.
Therefore, it is crucial to prevent ACEs through a comprehensive and interdisciplinary approach, which
includes raising public awareness about ACEs, educating parents and caregivers, strengthening social
support systems, and improving child protection mechanisms.
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NANA SHASHIASHVILI, NATIA KVIZHINADZE
REGULATING ONLINE PHARMACIES: ACHIEVING THE OPTIMAL BALANCE BETWEEN
ACCESSIBILITY AND SAFETY
TSMU Social and Clinical Pharmacy Department

SUMMARY

In recent years, the number of online pharmacies has increased worldwide, improving access to
medications. This is particularly important for patients living in remote or underserved regions.
Additionally, online pharmacies offer consumers extra convenience, allowing them to compare prices and
obtain relevant information about medications remotely. The development of online pharmacies naturally
enhances medication accessibility; however, in the absence of regulations or their inadequate
enforcement, online pharmacies can become an uncontrolled source of medication distribution, posing
serious threats to patient health. Implementing high safety standards, utilizing technological solutions,
and fostering international cooperation will help online pharmacies provide high-quality and secure
pharmaceutical services. Educating patients and tightening regulations are key components in improving
the online medication dispensing system, contributing to both consumer safety and the credibility of the
healthcare sector.

Keywords: Medication Accessibility, Online Pharmacies, Regulation, Safety
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NANA SHASHIASHVILI
REGULATING PHARMACEUTICAL BUSINESS INTEGRATION — REGULATORY FRAMEWORKS
AND IMPACT ON THE HEALTHCARE SYSTEM
TSMU Department of Social and Clinical Pharmacy

SUMMARY

The regulation of pharmaceutical activities is essential for ensuring public health, structuring the
market, and defining access to medicinal products. One of the key aspects is the restriction of integration,
which aims to maintain the independence of services and reduce the influence of commercial interests.
Countries adopt different approaches to regulating integration in the pharmaceutical sector. Some strictly
prohibit manufacturers and wholesale distributors from owning or managing pharmacies to prevent
conflicts of interest and potential influence on the prescribing process. On the other hand, some countries
follow a more liberal model, allowing large corporations and network organizations to participate in
pharmacy management. This approach promotes economies of scale and enables the development of
network structures; however, there is a significant risk that commercial interests may take precedence
over patient needs. This article analyzes various regulatory models of vertical and horizontal integration.

Keywords: Integration, Ownership, Pharmacist, Pharmacy
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NANA SHASHIASHVILI !, NATIA KVIZHINADZE !, NINO BAKRADZE?
REGULATION OF PHARMACY BUSINESS OWNERSHIP: INTERNATIONAL CASE STUDIES
'TSMU Department of Social and Clinical Pharmacy; 2University of Bremen, Germany

SUMMARY

Regulation of pharmacy activities is essential for ensuring public health, structuring the
pharmaceutical market, and determining access to medicinal products. The primary goal of these
regulations is to guarantee high-quality pharmaceutical services, ensure patient safety, promote market
competitiveness, and establish fair conditions. Countries adopt different approaches to the ownership of
pharmacy establishments. In some systems, regulations strictly mandate that pharmacies must be owned
and operated by pharmacists or independent professional groups to minimize the influence of commercial
interests on the distribution of medicinal products. This model is crucial for maintaining the independence
of pharmaceutical services. The article provides a detailed analysis of the various regulatory models related
to pharmacy ownership, which play a key role in ensuring access to medicinal products within the
pharmaceutical market.

Keywords: Integration, Pharmacist, Pharmacy.
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ETIOLOGY, PATHOGENESIS AND TREATMENT ALGORITHM OF PSORIASIS VULGARIS
(LITERATURE REVIEW)
'Military Hospital of the Ministry of Defense of Georgia;
?National center of dermatology and venereology; 3JS Georgian clinics

SUMMARY
Psoriasis is one of the most common genetic predispositions, autoimmune chronic skin diseases.
The etiological factors of the disease are unknown, although great studies have been made in identifying
its pathophysiological components. There is a wide range of psoriasis treatments, depending on the specific
characteristics of each patient. While choosing a treatment, concomitant diseases should be taken into
account.
Keywords: Psoriasis vulgaris , ethyology, pathology, treatment
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MARINE NIKOLAISHVILI !, ALEKSANDRE TARKHNISHVILI !, GIORGI ANDRONIKASHVILI,
TEA GURASHVILI!, DAVID NATADZE', KETEVAN PEVADZE ', KHATUNA DONDOLADZE 2,
MARINA GIORGOBIANI 3
THE 24-HOUR EFFECT OF LOW-DOSE EMF ON THE BEHAVIOR OF
WHITE AND GRAY RATS
! Beritashvili experimental biomedicine center; 2European University; STSMU

SUMMARY

EMF affects living organisms differently depending on the exposure conditions. This study aimed
to investigate the effect of EMF on behavior. White and gray rats were exposed to a 0.1 mT, 50 Hz
electromagnetic field for 24 hours. Behavior was assessed using the plus-maze test.

Results: Grooming duration and hind paw time were significantly greater in gray rats than in
controls (p<0.05). Even low doses of EMF affect behavior, although species-specific responses were
observed.

Keywords: Grooming, behavior, EMF
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LEVAN CHITAIA
THE SURGICAL TREATMENT OF CLAVICLE FRACTURES IN CHILDREN
New Vision University; Givi Zhvania Pediatric University Clinic of Tbilisi State Medical University

SUMMARY

Clavicle fractures account for approximately 14% of fractures of the bones in children, most of
which are diaphyseal and proximal. While conservative treatment is still effective for straightforward
fractures, for complex fractures or when anatomical alignment cannot be attained, surgery must be
performed. Intramedullary osteosynthesis using titanium elastic nails (TEN) has become the operation of
choice in children because it is minimally invasive with good biocompatibility and enables stable fixation.
Compared to traditional methods of plating or Kirschner wires, TEN offers the advantages of decreased
immobilization, decreased complications, and earlier return to function. While complications like
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migration of hardware or infection are theoretically possible, titanium elastic nail technique is a safe and
effective method for operative clavicle fracture fixation in the pediatric population.
Keywords: clavicle, osteosynthesis, children, fracture, titanium elastic nails (TEN)
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MARIA ZUBIASHVILI !, NONA KAKAURIDZE?, PAVLE MACHAVARIANI,
TATIANA ZUBIASHVILI?
PITAVASTATIN TREATMENT ADVANTAGE IN CLINICAL PRACTICE
I Tbilisi State University; 2 Tbilisi State Medical University

SUMMARY

Cardiovascular diseases (CVDs) continue to represent the leading cause of mortality worldwide,
predominantly driven by atherosclerosis. Key modifiable risk factors include dyslipidemia, hypertension,
diabetes mellitus, tobacco use, physical inactivity, obesity, and psychosocial stress. Elevated LDL-C is
recognized as a major contributor to the development of atherosclerotic cardiovascular disease (ASCVD),
accounting for approximately 50% of attributable risk.

Pharmacological intervention, particularly the use of statins, is considered a cornerstone in the
management of dyslipidemia. Statins function by competitively inhibiting (HMG-CoA) reductase, thereby
reducing endogenous cholesterol synthesis in the liver. Statins have been shown to reduce LDL-C levels
by 20-55%, elevate HDL-C by 5-15%, and lower triglyceride concentrations by 12-43%, depending on the
agent and dosage employed. Total cholesterol levels may be decreased by 17-46%.

Decreased high-density lipoproteins and elevated triglycerides are independent risks for the
development of coronary vascular disease. The treatment strategy should be directed not only to reduce
the amount of LDL-C, but also to the correction of the amount of HDL-C and TG. From a group of well-
known statins, pitavastatin should be noted due to its unique properties. Pitavastatin is a synthesized
inhibitor of HMG-CoA reductase. Pitavastatin has a high ability to inhibit HMG-CoA reductase inhibitor.
On the basis of studies conducted, it has been revealed that pitavastatin has a similar effect on atorvastatin
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and simvastatin in Japanese and Caucasian individuals, but additionaly, pitavastatin also has an effect of
elevated HDL-C in long-term treatment.

One of the prominent and effective madications which contains pitavastatin on the Georgian
market is Livazo. Livazo reduces LDL-C, total cholesterol levels, triglycerides levels, and also increases
HDL-C.

Pitavastatin quickly absorbs from the upper gastrointestinal tract and reaches peak of
concentrations in plasma within an hour of oral administration of the drug. Pitavastatin is quickly
eliminated in bile, but enterohepatic recirculation, prolongs its action. Therefore, highly effective statins
at low doses are quite effectively able to achieve the target dose of LDL-C. Medications, which have
pleotropic effect, which have HDL-C increasing effect, also decreasing effect of total cholesterol and
triglycerides, are well-known as more effective. Studies currently show that pitavastatin has a significant
impact on the treatment of dyslipidemia and the reduction of the risks of cardiovascular disease in general.

Keywords: Pitavastatin, cardiovascular diseases, Pharmacology
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ZVIAD MAGLAPHERIDZE, VERA KAPETIVADZE, TAMAR LAZASHVILI, IRINA KAPETIVADZE
CORRELATION OF INSULIN-LIKE GROWTH FACTOR, ITS BINDING PROTEIN AND METABOLIC
PARAMETERS IN PATIENTS WITH COLORECTAL CANCER — RESULTS OF MULTIPLE
REGRESSION ANALYSIS
Thilisi State Medical University, Tbilisi, Georgia

SUMMARY

The aim of the study was to study the correlation between insulin-like growth factor (IGF), its
binding protein (IGF-BP3) and metabolic parameters in patients with colorectal cancer (CRC) through
multiple regression analysis.

Methods. 50 patients with CRC were examined. Before the inclusion of patients in the study, the
patients confirmed their willingness to participate in the study on the informed consent protocol. Blood
serum of patients with malignant tumors was taken 2-3 days before surgery and determined: fasting and
postprandial glucose (glucose oxidation method), fasting insulin and C-peptide (radioimmunoassay), IGF-
1 and IGF-BP3 (ECLIA-assay). Insulin resistance (IR) was determined by the Homeostasis Model
Assessment (HOMA) determining the HOMA-IR index. Lipid parameters were determined in the same
blood samples by biochemical method. Anthropometric parameters, body mass index (BMI), systolic and
diastolic blood pressure were determined for each patient. The obtained results were statistically processed
through the computer program SPSS23.0. The significant factors (dependent variables) with a joint
influence on the outcome were studied using the multiple linear regression model. On stage 1, IGF-1 was
selected as the outcome, and on stage II — IGF-BP3.

Results. The factors with a joint influence on the value of IGF-1 were: gender, complaints -
flatulence/gas/bloating and diarrhea, BMI, waist circumference, HOMA-IR, systolic blood pressure. The
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factors with a joint influence on the value of IGF-BP3 were: gender, complaints - flatulence/gas/bloating,
HOMA-S, HOMA-IR, creatinine.

Conclusion. We should consider the gender of the patient, MS features - IR, obesity, hypertension
as factors having a joint influence on the concentrations of IGF and IGF-BP3 in the patients with CRC.
On the other hand, insulin sensitivity and the level of IGF-BP are negatively correlated with the
development of CRC. Therefore, it is crucial to control these modifiable risk factors, primarily through
lifestyle changes, which will be a major step in the prevention of CRC.

Keywords. Colorectal Cancer, IGF-1, IGF-BP3, Insulin Resistance, Metabolic Syndrome
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330000@000 ©d 335860@0 3(\0@3@0@06 6)08608005000 608000(4)0350 oﬁoboégagsm 83@0@360: X7, X31,

X32, X19, X6, X4, X10, X15, X18, X27, X2, X5, X8, X9, X25, X33, X17, X16, X30, X23, X26, X20, X12, X11.
Lodeaemmmee 8emgemo o®Bs LoeE3nbm 33emogde (gogddmedgdn), HmBemgdo gmmdemog
89353cmgbol obegbgb godmbogommBg (08803-1-0b 8603g36g9emmdo8g). Eazago AGr0gemmdoma Gggéglools
31643008 oo 398cogge Lioby:
Y=1319-273X1-57X3+540X13+194X14+39X21-098X22-73X24+174X28-0.5X29
08 ognbg(300L 3mga303096h S LEEEINBMm™I0L Fohggbgdemgdo Bmygoboemos (3béroemdo #2.

Bbézoqm 2. 3603030 3603@0030000 63363[}000’) Bocgdnemo og39bg300l 3mgagoagbhgde

©9369L0ol 3mgazo3096¢0* Lhobos® o goob&mo t-chqbcho P
B0 131.95 36.42 3.62 <0.001
p1 -27.26 4.30 -6.34 <0.001
B3 -5.74 2.32 -2.47 0.018
13 53.96 12.80 422 <0.001
14 19.36 6.17 3.14 0.003
p21 3.88 0.76 5.10 <0.001
(22 -0.98 0.24 -4.11 <0.001
24 -7.25 3.16 -2.29 0.027
28 17.39 3.71 4.69 <0.001
329 -0.54 0.16 -3.28 0.002

* 6odobo "-" aonooocogbb ‘3063(‘003000, bm@m - Qb@gbom 30063@03036 303306)%3

303oloeodg gl ogogdhmErgoes  (geBboemgdde  mommgnem BodhmEl Bomoemgdymmoe  oggL
30Egmo300L bolioosmo - ogdome 96 Nebymazomo): X1 - Lggbe (yotymagomo); X3 - Lo
(yoboymazomo); X13 - Bogoemo D08 dghgmer0ddn/godgdn/dmyocbo (ogdomo); X14 - Bogoemo D11
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©006>90/0gOE0mo  (Eogoomo); X21 — BMI (wocgdomo); X22 - Bgemol goédgdmbgéommds
(yoboymagomo) ; X24 - C-3g3hoceo 1B3mee (yofoymagomo); X28 - HOMA-IR (coocogdomo); X29 -
bobquraé)o 0603603@0 56030 (‘30(4)900030000).

dgmérg dmeegemol  dobgogomsy Ggaerglos Bohotes 131doimdtoge dgmmeon o o3
300@3@0@0608 (4)06(4)08005000 803m0608bo oéoboégan&n 33@0@360: X33, X24, X2, X19, X32, X18,
X6, X26, X11, X10, X14, X29, X17, X12, X8, X30, X9, X21, X23, X25, X3, X16, X22, X15.

Lodeaemmmee 8emgemo o®Bs LoeE3nbm 33emogde (gogddmedgdn), HmBemgdo gmmdemog
89353cmgbol  obogbgh godmbogoemBg (0880383-3-0l  8603369cmmdsdg). Béozage GOgEmmd0cO
69369bools o39bg (3058 Boocm 893coggo Loby:

Y2=458+0.32X1-006X4-045X5-168X7-0.85X13-050X20+0.07X27 +0.25 X28 + 0.06 X31

08 ognbg(300L 3mga303096d S LeEEINBMm™I0L Fohggbgdemgdo Bmygobocmos (3béroemdo #3.

30doloeodyg, gl ggoghmgdos (3éBboemgddo  mommgne  gogdhmElL  domomgdyemo  oggL
30’)60@0300[} bolioomo - 3o6rcsdotro o6 ‘333300(4)3@0800): X1 - bdsbo (@0@3500}0); X4 - m336oBoob
3000 (306ymazomo); X7 - Bogoemo A29 bbgs 8mgocoe Leddhmda/Rogocmo (yotymazomon); X13 - Rogoemo
D08 3ghgmer0830/g58980/dmyobo (goéymazomo); X20 — JoBommgérodenl 96 bbognéo cgéodocl 3nébo
™39603003009 (Yoeoymagomo); X27 - HOMA-S (ocegdomo); X28 - HOMA-IR (coogdemo); X31 -
3699hebobo (coegoemo).

Bbézoqm 3. 3603030 3603@0030000 63363[}000’) Bocgdnemo og39bg300l 3mgagoagbhgde

©9369L0ol 3mgazo3096¢0* Lhobos® o goob&mo t-chqbcho P
B0 4.57 1.40 3.25 0.002
p1 0.32 0.10 3.17 0.003
4 -0.06 0.02 -3.12 0.003
B5 -0.45 0.13 -3.28 0.002
p7 -1.68 0.32 -5.20 <0.001
13 -0.85 0.36 -2.33 0.025
20 -0.50 0.11 -4.39 <0.001
27 0.07 0.02 3.80 <0.001
328 0.24 0.11 2.24 0.030
B31 0.06 0.02 3.46 0.001

nmon

* bodobo "-" 3onmom85b Uoégmq;ooo, booq)oo +" - @oq)gbooo 30063@03036 303306)83

80550@3-). 3033060 ab-bo oo 300@006)3:103@ 30600[) (363) dméal 36030@0 33009300000
QOQobOUé)SBnQ)o [11,12]; Esposito o 00060030. 3300060@0800‘) o@ob(bnégbas, &md b
©o 303306)363@00 363—[} 06(30@360006&)0 ©d Lo 33@0@0060’)60[} 80086-)[)0006 (4300800(4)(3 3030 3083630
(0396c0md00m0 Ealzo - RR: 1.33 oo 1.36, 39Lododaboce), obg doemgdde (RR: 1.41 oo 1.16, 39Lododaboco).
0033(30, ab-ob 06Q030Q30@3630 aoboboom{]&@gbao, 6°6b° 3300(4)36000 bbgn@ob 80030035’3@30
30[)03/60@0[} 606)33300686)0@00503 Qo/oﬁ Qoba@osgaooa od 30303603630 38bod@mo oblibob 363—0[}
dmdohgonemo olzo [11]. mogol dbog, Crawley oo coboogdh. dghooboemoddo oBggbo ogdemo
30’)60@0300 36000[} a3y 30080[)0 o 30600[) &ol 3b dmérol. mnaeo, 553060l 33036008363@0 30600[)
33@33860b 300603338633 @ogtﬁqe;mbooo, RY:) 3(\06){]@0300[) 33d06083360 dbeemeco 6060@0}6603
dgodemgdo  90blbol  0blyemobo/oblyemobol  dLgoglo 3ol ggoghmo-1  (08803-1)  mgérdols

33emocmgdgoom [13].
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in situ 363-boogol Eolz0b BeBagtro Bero ogadlatos 353096(9d30 85306, B3> NBBmeo
6@‘330’)%0[) 3@033360 Qmsg >116 88/@@’ 603 3bolb Ui{]é’b 303mm830b, &Hm3 30336)06[}3@0683003
d90demgdo 000085dmb mogelo Gmemo 3memmegdhne 306396mg9693d0 [14]. Schoen oo cobosgh.
oBg9bgl, ™3 3BIme gemyzmBol mbol dobgogoe Ndomemgl 3306h0mmgde dymay 3o;309b¢hgdlL
3gmbeoom 303-0l mE39e 8mohgdymmo Galze [15]. gobcod 3o, boBggbgda odbs, Gmd IGohdo
3e073™80L Ngem Bomomo mbg o3 m d3obmeE oym (93093306900 300mb  dmdohgdnem
60030006 3bhEMENMOb Igrotgdem (3oblms qotaomds OR=3.0), g0c06rg godéconemo sgbmdols
dmdohgonem G0l 3006 (OR=2.1) [16]. 8gmérg dbog, Limburg oo 0r0bsogg. 5hg9bgl, 608 mommgnemo
Bomaoéggéob, osb'{]@osobo o 06-ob oG@gdbob HOMA-IR-ob 330@@8bo 3306@0@3360
3603369emmgboc aym 030933069810 363-06;300096¢h™M30Le06 85306, Hm3o gemy3mBe BrgHnmoce
04 093933069810 363-600 30006 (HR=1.70) obo 3036503 3eogemgdda. 0o1d(3o, sghmrgde bo38someo
gemboemo gobobormoggh 3039606Lyembgdasl, 303963039300l /96 06-b, Gmgmey 36 3-0b
6ol 3-03ogdhmergdl 038 3Gmb3gdhyem 3393980  godmzgemgyen  303Gmdomo  Lgglolb  0ddogdml
dmdbdotrgdemgodo [17]. Gunter o coboogdh. v0Bgergl ™m0 odmyzocgdgmmo gds, GHmdmmgdol;
©039330693mm00 dbbgoemo boBemogel 30b;396m39698006 3cmbihdgbm3oyBné Joemgdda. gémo domgobo
dmooged  gbomggbyto  glheomomemol  8omoem  mbgl, bmeom  Igmerg  sLmogdmes
Le8LngbgLersk, 3039606Lymabgdaolicrsb s mogolbyaoemo 08803-1-0b EMbgLmsk [18]. Igmergl 8béog,
o3 383%"[’ 333@800330 33@333680, 6)0083@08 ﬂo@oé@o 3(‘0[}@3360030333(4) do@gbao, 053360, 6Hmd
onUQ)oEob Qmsobo o 30)3800[)@030[) 3(\0@3@0[} 33030[)360[) 6033@0@ 36)0030 b gy 3(‘030[} 300800860
dgodmgdo agmb 363-0b ol 3-a3odhmtre [19]. sboemmgon®oc, 96 o6Lgdmds 3933060 3cno33odo
06lyemabol cembyl, 06-bs o 363-b 3ol Vulcan et al-ob 330m939830 [20].

Xu oo mosoosd). bob@ga‘aéao 3030050@303 ©o 3300—060@0330 053360, &Hm3 33303@
30073080Lo oo 0bLyemobal, 06-Us, 30 3mBotgdyemo 3gdmgmmmdnbol (HbAlc) oo C-3g3¢oconl nogérm
3000 mbg LotEdbme oym 9303306930 363-0l gobg0matgdal Gol30:0b. gotes 3abs,
03(h™Eg30 3070009396, (08 363-0b G0l 30L NogErm 139009l oB3z96g3gem0s 06, oy gy b
0blnemobo n3dmeo [21].

(4)08@36033 qgodd)ooéb od3b 306363@06353@0 S%Sd(i)o 08%%—1«)[) lJoGooS?)lJo ©o baségeoo%g.
3060050[) 60900030[) BSBQC)MBOO{]&OB in vitro 33@833530 dboto Q)o‘3$o(4:o 303(*)00330[) 090l 33[}0536, &Hm3

038a3 (30emgd0l mYobo oEgImOE Bg3EoMEIdIMES 3ewY3mBom 3960l mbgdg. gemyzmBoom
0beoy306gdyemo 033a3-2-0l 3-663 (dotromso 03By boymazolb gobgomotgdal Lbgowolbgs gio38q)
330303@(\06000 bq)gbooQo 836°b @6,on 3603Boob b(boa‘a@oéabo o Gé)oSl) 360300[} 8086@0@0
oghogmds [22]. 93d3G0mbolb  gobgomotgdol ML ool ™3 0blymmoebl o Lozgge
bogoogergdgdl o3 oo gogemgbs  odger  08803-Lobhgdol, godg  Béaeel  dmE3mbals
693mobgdody.  mEogg 038a3-0l  mbol  otgds  0blyemobol  dnedogmmmdom  brgde g™
@6,on 360360[) bOOBOQUéijob 8036@0b dm&Imbols S%Sd(b"b 80800, 30@6)8 636°b d)ébi 3603800b
39860l godm [23]. cogolb dbéog, 088a3-1 ggbols (HE0bL3E0q30089 3060306 gogemgbol sbogbl
®30demdo gemy3m8ob ghedmemoddo [24] o 3obo oe®m3g39%0 [25]. 9boemmganeoce, wgodmmol dogé
39633970 530bmByjog980L v0g0ligds, GmBgemo(; godmEagnmas 3¢l dm&dmboom b 0bbymmoboom,
bgemb nBymdl 033az-1-0b gJL3ErgLool 08Beg-1 3-663-0b LodoemaBotrgdom [24]. sbemobob swmbgéomos
3g3o(hm30hgddo 96306060l 3yodogemmdnc 038a3-1-0b Lg3egi300l EBggmmmatrgdol sboemo 3gqdoboddoa.
30633@ 30‘)383 36@0[} 3m&Imbo ob@oan@o(‘)gbb 03803—1 Gé’°6b@°8°°b o 86)@0[} 083%—1 Boq)ob
©mbgl, o3 obgggb 3ol Lgzégzesl. d9dgy 30 963z0bobo 0B393L 08Ba3-1-0l  godmymazols
960m3emoddnéo  Bghognewndoesb, o3 gnmolbdmal 8ol Rotoymmmdol 038a3-1-0b dg393930L
36m39L80 gbM3moBdNE Bghognewnddo [26]. 0bbymobol 96 ool dmEdmbol gotcos, 038a3-1-0b
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LoborgBLYO oo Lg 36930984 gogemgbol obogbl Lbgo dmE3mbgdo(y, 3og., boligglem dm&dmbgdo [27], obggy
Gngmby sbozo [28], Lggbo, woghe 0o 3390 [29], (306 3°ymmo Goddo [30] oo dozBmdomtoob

domgdyemo dghedmemotgdo [31].

ob3360. 363-L 3gmbg 35;3096(hgdol Lobbemdo 08Bog-0lo o 0886383-3-0l 30b3gbhEro309389
gbommdemoge 3gaogemgbol 3gmby ogoddmergds 1bod gobgobocmmor 3o3096dol LggLo, Bogoemoe -
39(hgE>0830/308980/dmyabo, Lo, Bgemal go6dg8mBgEammmds, a6-ob obrogdlo o LobEmemmyo
osbhgeogmo  Bbggo.  mogol  Bbrog, 0blyemobol  80doten  FgErdbmdgemmds o 08303-1-0l
39853033069dgmmo  3Gmpgobol Emby  Pofymazoo  3mEgmoent 393306300 363-0b
396300006>905L006. 9906 398MA0boEg, 3odBYgghe 360dgzbgemmds gbodgds 08 dmeaazo0tgdoco

éob‘g—qgodOmégbob 3mbb60b, 30638@ 60830 Bbm36)860l} 68[)0[) 83@0@8600), 6)(‘088@08 @0@0 606030
odBgds 3h3-0b 369396(300b LogBgdo.
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63363[}03@0 56oemoBols 3gcogzgoe
odaemobol LobgemdBooge Ladgo306em YbaggeLohghe, cdacmalo

6q8omd

3830930l 3oBobl  Bo&Imocoggbrod 36[):?@?060[} dbgoglo B0l  ogogddmernl,  dobo
3330 303306)858@0 36)0’)03060[}0 o 33@0600@360 306083@6350[} 300(4)3@0(303(4)0 3033060[)
dqLBogemo 3memmGgdhnemo 30dmb (363) 3dmby 35309680 IEr0gemmdamn €936 gLo7emo boemoBoo.

330930l 8gomeogdo. godm 33emgyem 0gbs 363-b 8gmbg 50 sg0c08ymazn. 353096980l 33cmg30d0
Boér0ng0dc0g ©35003Yma390d0 ooodlidégl 33emg3980 8mboBoemgmdol Lyégommo obgm&datgdyemo
06b3mdol mgdBg. v3050Lgdesbo Ledbogboom EsvgoEINEe vgdYmazgdal Lobbemol dGsote segdnmm
0gbo m3960;3008c09 2-3 @M MY > gobobodmgho: gy mBs NBIme o 3mli3Eobooyemo
(3em3em8mmgloooyéo dgmmeom), 0blyemobo 3B3me o C-3g3¢oro (Boomadnbmenmgonéo
dgommeom), 0383-1-0bo o dg35303306909mo  3Gdmgobo-3  (0880333-3, ECLIA-U 8gomeoom).
06lyemabergBalihgbhmds (06) 3560LoBMgES dmgmlidhodol dmegemal dgazoligdoos (Homeostasis Model
Assessment — HOMA) HOMA-IR obcogdlol gobbodmgéom. mmaedayéo Ldgdhtol 3o603gheagdo
3960L03360 Lobbemol 08539 6031dgddo domda8ono Bgmmon. mommgyem 3o309bhL gobglodmgée
0600600300330(4)03@0 30603306860, bbgn@ob 3obiols OGQSdbo (bao), l)ol)d)oo@né)o o Qoob@cn@néo
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ZVIAD MAGLAPHERIDZE, IRINA KAPETIVADZE
DEMENTIA SEVERITY ASSESSED BY MINI MENTAL STATE EXAMINATION AND ITS
METABOLIC CORRELATES
Thilisi State Medical University, Georgia

SUMMARY

Objectives. The aim of our study was to identify the metabolic correlates of dementia severity
assessed by Mini-Mental State Examination (MMSE) in patients with dementia and eating disorders.

Methods. Cross-sectional observational study was performed from 2020 to 2023 in palliative clinic
“Palmedi” of Tbilisi State Medical University. The study group consisted of 77 patients with dementia (18
males, 59 females; mean age - 78.0 + 11.1). Dementia was assessed by Mini-Mental State Examination
(MMSE), and eating disorders assessed by Mini Nutritional Assessment (MNA) scale. Serum resistin levels,
fasting plasma glucose (FPG) and insulin (FPI), C-peptide, parameters of lipid metabolism — total
cholesterol (TC), triglycerides (TG), HDL-, LDL- and VLDL-cholesterol were measured and analyzed.
Insulin resistance was assessed by HOMA model. BMI and waist circumference have been also measured.
Correlation was assessed by Pearson coefficient (r).

Results. MMSE-score was significantly positively correlated with MNA-score (r=0.605, p<0.001),
HDL-cholesterol levels (r=0.237, p=0.038), and BMI (r=0.258, p=0.023). The significant negative
correlation was obtained between MMSE-score and age (r=-0.264, p=0.020), TG (r=-0.311, p=0.006), and
resistin levels (r= -0.309, p=0.006). Correlation of MMSE-score with other studied parameters was not
significant.
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Conclusion. Dementia severity assessed by MMSE-score was significantly correlated with age,
BM]I, eating disorders assessed by MNA-score, TG and HDL-cholesterol, and resistin levels. So, it may be
concluded that dementia is associated with impaired metabolism.

Keywords: Dementia, MMSE scale, Body Mass Index, Metabolism
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6 TCh -0.0112 0.923
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NINO OZBETFELASHVILI, SOPHIO KALMAKHELIDZE
3D BIOPRINTING AND TISSUE ENGINEERING
Thilisi State Medical University, Georgia

SUMMARY

Over the past decade, 3D bioengineering has made significant progress and has become one of the
most important and promising fields in modern bioengineering and medicine. This technology is driving
revolutionary changes and creating new opportunities for organ transplantation, regenerative medicine,
and pharmaceutical research, thus transforming traditional medical practices. The article reviews
bioprinting technologies, bioinks and their characteristics, as well as the three main stages of bioprinting:
pre-bioprinting, bioprinting, and post-bioprinting. Bioprinted tissues, including skin, bone, cartilage,
blood vessels, liver tissue, heart, and intestinal tract, are discussed. In conclusion, the article highlights
the potential use of bioprinting in the medical field, including regenerative medicine and personalized
therapy. This innovative approach is no longer science fiction but is already changing the paradigm of
modern medicine, potentially shaping the future of healthcare.

Keywords: 3D, bioprinting, tissue, engineering
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333@38 @330060636[) 30[}0@0[} 300830@363@0 300363@0 am@gq)ob boqmd:m@%g. 633@30[}0[}

Bomaa@oso 03360—03360Q 06036360 b33800@36 bnbbd)é)oo%g, 806[}03@336‘3@0 830038@(4)00[)0 o

bo%nb@ob 33[}06030[)0@. 35)0033[)0 303@0606)8002)[) bdmé)oq)né 30(4)0053530, bOoBoQ)néo

08333600360b, pH—bo o 0360050050[) 3006(560)@0[5 d383 [2,5]. Bombgﬁ@:;ob gb 30030 6003@0

360033[)00, 60@806 ob 3mombm3b bb3oq>ol)b3o 003ob 3363@330[) 0300(43806)360[), dbm30@330b0 ©o

méaoﬁmgbob 00383 Qagé)@smbom.

3. 3mbhdomdgdcoge

300[)(56000?)3&@30 Bombggq@ob 360033[)0[} ?)ooqmo 300300, (4»3 3603363@0030600 @063&@0@0
b(bé‘gd(b‘aémb b(boboqraémbob 3363633@[}0300%0@. Booo@ooaoném 603m086360b b(bé)‘gd(b‘aémbo o
03‘365(300[) 33[}060683636@0@ boéoémo 030303‘36)0 o doaonéo bd)oazJQ)oBoo. 33bod@333@00
Qoaodmboooo 36@0[) %od@négbob ob Bomod@onéo 6030’)036850&% 33@060 b@@nd@néob
3963000067900l 96 a3mby(300L 3ondFMdgLgdal 808bo [2,5].

RY:| 3003330[} 8‘3[)(1)0 3065006303@360 bobmq)ooooq) 830&@33[) 360 30@36) 33[)06@3?)@0060[) -
boBme@obm3ob 0330@353@0 dbm30@350b 335360[}. 500’)360600635‘3@0 dbm30@350 o6
8bm@mq> 300@333@36 QmGg%g 0330068686 53686603 b@énd@négbb, o(‘)oagq) ognGdBonéoQQB
obéUQOBSG oo 600@[). b?;ooé)g@ 3[) d)gdsoo@ooaonéo 30@6330 blbols 680[) boag@oeosm
06m3080360bm30b, onoB bom@maonéo@ mo3b350Qo, bén@O@ 05@030@30@0306363@0
dbm30@350 303035@330[} bo$oém3636b 368360. Bombaé@sob 33@380@ 33[)06@363@00 obgooo
dbm30@350b 80@360, 6)00600603 60l
o 3050 - BomBéoE@oégbn@o 3060[) 803(\0336860 36000 3o 3603363@0030600 @03536006360[}0 o

4600mmdgdel bod 3yébocmmeo [2].

o 63@360 o bé@oqm - {]b dbm30@360 806[)0 3‘30063?)000 336b33d003@00 mémmBngn@ ©o
HE0330hmemmgené dgcoo(306030 [2] .

o Lobbends®mggdo - Lobbemol 808mgzgg0l Lobhgdol Bom3obhotgds geom-gemo Borogatoo
60300533300 63636360303@ 3{]@0306030. 600’)3606@06&3[) (bgdﬁcn@maoo, (4)0033@08 6030’)0336360
bobb@doéqmovm 60003606@06&)[)0030[} Sb 60l Sdboéz]%oob ©o @03360[} @obaoégbom
domdgacogo [2].

o q)3odq>ob dbm3oq>o - dobo 2)000533@30 bo 3@350@ 803638@363@00, 60@806 q>3od@ob n;gégq)abb
od3oo d@ogéo 63636360300b '360(4)0, 308(4»3 30002)33@30[)0030[) 80300336363@ n;gégq)abb
3033‘30036350: 30638@0@0 333000030@350 o Q36m3060 ‘3363@330@05 30@333@0 333060}806050.
3D 633@30[) (bgdGmQ)ooaoob 333&@00 3863633@9«.\[) Q3od@ob %gb(bo Bdmdo ©o 03006)30, 60033@03
38b0033(4mboo 30(303600[)0030[). Qsod@ob 6060@006(4)03 636363603003 Hgbod@mo 30’)3030@30
LEYEROLMZobo MEZObML dom3E0bhotrgdodog doggoygobmb [1,2].

* ajymo - 8‘3@0[} bb3oQobbso 6060@350[) QQQ&)GO (8060@0000@: 800’)306@0330, b06d33@860,
bobb@ob 803md833ob 06)0360360) ngod@mo BomBéoGOoGsob 808008363600’;, ob338 o3 330000@0[)

3°3mygbgds  dgbodemgdgemos gnemolb Lodgdggemgoolongol, o3 bozemgdo Gobzom o yo3erm
3bgo6r0g0 ognbgz0mbotrgdom godmotBgge [1].

U 5-)6@030[) 06ad00 - Bom36000680b Qobaoﬁgbom 33bod@86{]@oo 606@030[} dbm30@360b
360bhocrgdo, B3 BGO™ Bl ML o ogrbg30mbotgdol 5bodqolb bobemogl. gl 39Lobedboge
o hgbbohngod  mEgobmms Bobojzgemgdals o mghodenmoe 3 Ebocnmdobogal. sLggg gL
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dgomeo godmaygbgdo boBemogol hGoghol odoobgdymmo boBoemgdol swwggbode, oo dméol
300mEnmgoy&o (33em0emgdgdobol [1].

01930, °bob0dbogos ogogdho, B3 dom3E0bhobge 96 dmogh Bbmemme 93 Jumgoemgoal
3930goL, ob olggg Bmopzogl olgmo mEgobmgdal 89dgol, Lowog Lodotms Bnbhe ogybgeobs coo
LyEIBE0b sggbs. 3D 89330 G393l (3t9cbol 9590l Lbgoolibgs 8940608330l dglobgd
©° gobLodmg&ogl Loygmibemolinbotosbmdol [6].

Q0b3360 - 3D 6000683@30 E)OC')[)O&S@OBOGO’) bo33(4mo30 6)83(‘0@38036)0 (33@0@86860[)
8(‘0800600 E)OC')CDO3lJSBOQO 6030’)086)86860[)0 @O 036)8@(')[) @0858068 30')83(")686082)0[) 608(“0886860[) Odsb

039c00L3m3I|3930 Iggggoe Jumgaemms 0byebgnabs o 939b96s301eme ga30b0l gobgomotgdado.
9L hggbememmgos §dbob 3g6L3gghngol 308mb B 3rmgoergdml Bmegemotgdal, sbggg 39wo 30896hgdel
ngbodoyemo o Bmgdlozmemmmgoyéo ga399hgool dga3obgdeborgol. swbodbyemo hggbmemmmgos bgeml
16ymdL 0bogedg dméggdnmo LodEbomm LhGohggagdol gobgomoégdol, sboemo Lodgzbogém
330093900l 00 0bmgo30980L obgErg 3oL, B3 Lodmemmmeo 3go(30b0lb mBogoeml sboem 396L3gghogol
berogoBmal.

3>3mygbgdnemo mmahgoty®e:

1. YaRen, Xue Yang, Zhengjiang Ma, Xin Sun, Yuxin Zhang, Wentao Li, Han Yang, Lei Qiang, Zezheng
Yang, Yihao Liu, Changxu Deng, Liang Zhou, Tianchang Wang, Jingsheng Lin, Tao Li, Tao Wu, Jinwu
Wang. Developments and Opportunities for 3D Bioprinted Organoids — PubMed 2021 Jun 28; doi:
10.18063/ijb.v7i3.364.

2. Anupama Sapkota. 3D Bioprinting- Definition, Principle, Process, Types, Applications - August 3,
2023.

3. Zhu, W., Ma, X,, Gou, M., Mei, D., Zhang, K., & Chen, S. (2020). Current developments in 3D
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https://doi.org/10.1002/mco2.194

5. Sapkota, A. (2023). 3D Bioprinting: Definition, Principle, Process, Types, Applications. Journal of
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innovative approach for biomedical applications - PubMed 2022 Dec 24; doi: 10.1002/mc02.194.
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3D d0m360bthebgo o> Jlegomgdol 0bgobg&os
mboqmbob bob{)@asoogoo boangBOSm 360336[)00300, %o%o 30[), Bom%o&) 3ob, Bomagdoso 3obo o
booSosooéaoBom OSdstmaogbob QSBoéOoagsgo

éq80md
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o mosoaa@ém:;g Bomosﬂosgéoobo o 83@08060b 3600—3600 33603368@m3068b o 336)[)33500‘3@
80806003@3?)0@ °dl3°' Sl) ngsmq)ooaoo ob@g()-b 68300@33036 33@0@363&) o 050@
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606@0:1360[), l)d)o(boo 30300050@03[) Bom3(4>0600680b OSdstmaogbb, 600033@636[)0 o oo
8050[5000}36@35[}, ob333 Bom360600680b Lod doéomoQ 3@03[}: 363600}633@30, Bombgi@3o o
300[)0600063&@30. 60650@3@00 BomBéoGd)o(‘)S?)UQ)o dbmSOQSBo, 3000 dmbal 3060, 630@0 o

bé(boqm, bobb@doéthgbo, q)3odq>ob dbm30@o, 3nmo oo 606@030[} (bé)od(l_')o. @obobén@lj,
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9‘360@@3360 8030530@363@00 Bom36060068ob 300035303(4) 8080083635083 boagqmeoGoo b%gémao,
3500 dmboal, 63806860303@ 88@0306030, 336bm60@o%36‘3@ mgéoBooao o 2.8. gb 06003030360
80@80030 060 Sboo@oo@ boageﬁogtﬁm o30600b00 30[) 6060@00, 06)033@ 1339 B3@ob ooosoag@émosg
390003060l 3060000330L, Go(3 Igbodemms 8mBogoemdo ved0560L Lopgmizbemol gobobgédmmaggdobs oo
bo®abbol 803330}63[}360[) 86)00—860’) 30’)0306 osbd)énags@oQ odBSl}.

Oo

301}0@ 073‘766-00{9 1 33@0 '9‘760330@0 7 3009(550 306-0500"9 2
o060 b)oﬁo 07‘7600{9 1 Gooo bmao 07‘7(500{9 1
3560039633560 EO9g5gd0l 3980obggg0m0 sboamaBo Lvdotarggemmdo
lmbbn, 33360[5, obo 30066030 33@03060[), 806330’)[}0 ©o 36)00%3[)03@0 30686003@0060[5
Q{]Boéo\)aas@o; 2@. 30608odob Lob. né)mqmoaoob 0600363@0 336060
Doi: https://doi.org/10.52340/jecm.2025.02.14

VASIL KVERNADZE, BELA KURASHVILI !, GIORGI MANAGADZE?,
MARINA TSIMAKURIDZE ', MAIA TSIMAKURIDZE
ANALYSIS OF CASES OF UROLITHIASIS IN GEORGIA
'TSMU, Department of Nutrition, Aging Medicine, Environmental and Occupational Health;
2L.. Managadze National Centre of Urology

SUMMARY
The article presents data from the existing literature on the distribution of cases of urolithiasis.
The characteristics of the distribution of urolithiasis cases in Georgia have been analyzed. It has been
revealed that the incidence of urolithiasis in Georgia is characterized by an increasing trend. Cases of the
disease occurred 2 times more often in men than in women. A peculiarity was identified in the distribution
of the disease by region. In particular, cases were recorded more frequently in the Tbilisi region.
Keywords: urolithiasis, Georgia, cases

dobr039b4maobo  o0gogdd  (330), dmlobemgmosdo  bmdoemo  Gmgmy 3900
0o 383@8630“, dé)ooso 300 @0030@3600, é)ma@ob Bo&3mdmdal doﬁmmoQ 30338[} GoéamoQagsb
806)0@«)3060 Go@{]dob 6063md36o ©d Bo@oagbo 360b00@360b Loboo m06333@3630, 306000l
3mdhdo, Lodobocog 38gdd0. Joro3gbsmgobo Eovgogdd bdoto gomobogds (30emdb&ogoc, géo
06 339emdo [1,3].

3060039643000 03900 3E0gho 3o LeddhmBme 8080botrgmal, Gof3 vErmmgoL
03500980l gy oogbmbhezol o 369396(300L. O035dS m0badEBamsE Yg0moficogde
™6039 Lggbolb Bo&3mBocoggbemgdl yggemo sbo3do, J3oég P3oohgbmoom bobroddyemgdda, oo
0o 3MBE050 Mog0LgoNEgdgd0 gobodotrmdgdl [4,2,6].

30063(4)3336@0[) 60(4)8md360 0306333@8?)30 @0303306363@00 3300500@0330[) Qoéq)3338?>m06,
dé)msosn@ Qoo3o@3636m06 (066360‘3@0 30336)036300, Hodéooﬁ;o Qoobg@o), 6363003360 o 806)3
goghmeg30l 393mgdggdoliorob, 33900L006 [5,6].

16m0000580l 853G mgm(30tgdgeme 30BgBgdes:

e Lobdgemo Byemol J306g GomEgbmdnm 8mbdotrgos (0636r0gemds 50300635 mgdo Ybos Joomml
060bo3mgd 1.5 e Byoemo); 1OmE0m0oBol ML ImbIotgdymmo Bymmol GHomgbmds ybeos

33‘)@836@8[’ 3060333 25 Q:—b Qq)g—q)oagao;
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. bobd)o 53@0[} 300580(4)350;
o Logbmgbgdgemo  Eggombol  3emedotmee  dofmdgdo  (jbgmme  3emodoho), o3 Bécool
ngoq)é)od)oeoob &ob 3[);
*  339%0L 0030LgonEgdgd0 (B0 BmEral, 56030bLomo 33930): Go30mb30 bem30b, Bogéol, Bo6aemobs -
0630 oM ™d0m, bovcnm boemol oo dm ol 330 oM ™00 dmbdo o;

630 B0mEgbmd beoeme boemol 0o 3mbighbgyemol 33069 Homgbmdom dmbdotrgd
. Qobo@o 03080 336)0 od(bo3oobo;
* 3mgogbmo 390003099600l dmbdotrgds;
e Lbgnemob 40630 Bmbo oo Lodlyngby;
. 36)00033[)0‘3@0 bodaooGMBO.

16mE0000080b 3emobioago o300 beogdo Jggdeb dgdoggbemmdal oo emm 3oemodoznal dobgogom

[4,3]. g3gd0b 3985c0396cmmdal Bobgogoor >éBgggb:
o mgloemohgde - bo6o gomoogds 03 0bagagddn, Hm3emgda; bo3emgoo dmoebdatgh Lobdgem
Byoemb o mE3608330 50badbgds 3030730l b5 3emgdmds; mdLommsigdo o300 30ceggd0ko
506)800605368600 ©d boaoéq)a bob@gaoao ,,dmdEomdalsl“ 030063&) @m66m306 306[}[};
. Uéo@abo - omo 606)8«)5860 3306@360 o 303306363@0 osoob 886300 336 6050b60680668mbobm06;
obg3g, bem3el, yggemol o ®gobol 4068 dmbIotrgdoloob; Neohgde Egbhagbmemmmgoytoe o6
6030’)050@350, 0300008 don bo@ooasmb(i)osmq: 808000386360 3@(56)06836003 3300935

° b0633003@0 36)0[}00@360 - 806300006363@0 boaoéQS bobdmaob oGoggdeoob 53@3363005000,
Baghgerogiol gbeggemdymeggammdel ggasce:
o 030')[)0300060;
o 33633@0 36)0[}00@360 - 8°6" Uéo@gbo—mdbo@oégbo.
880l dobgeogoor gobothgggb:
o 8306)8, 5 33—3@3 Bdmdols - %odboé@gbo doéooooqw@ Boé@ob 633@30 o 306@[}06380030;
o bngo@m -5 38—@06 1 bos(boagoéoa@{] 3mdals - @mso@og@gbo m06333@3630, mnaeo o6
oéq)333b oo 03365300[);
* 0o - 113 o gt Bemdal - com 30emoBegos 006 389emgddo oo botroe 96393L oo a3ybyizool.
Lo 30mbol sghyoemmdncsb godmdobotg, 33emggol 30806l Bot8moggbros Logotamggemmdo
306)@3063(\03060 Q0030Q350b 606300006350[) 3880053330000 060@080 500@00 6@360[} b0°0°b00336’°
3(\060333360[} 3053@3000. 80060@03353@0 odso bo%mao@mgbéo:;o 30636)0’:3@0’)60[}0 o @0030@360000
3006(5(4)00@0[) 3(4)00363@0 B{]G(‘)é"’b ©o . 3060&)60[) Lob. U(‘)mq}maoob 3600363@0 BSGO@O[} 3L
,,Qmoooo0603boob“ @330600836¢ob 30060333360.
bodoém33@m30 2010-2016 6@3630 6880b®60635‘3@0 36)(‘0@0000080[) 33bob3?> 30060303360
506800@8360@00 306)33@ Bbéo@ao.

Bbéo@o 1. bodoém;mqmoao 360’)@0000-)30[) 8930nbggggdol goboBoemgds 2010-2016 €.6.

Bemgdo 39800b3q2000 BHOMEEYbMdS
2010 12977
2011 13 362
2012 14 562
2013 14 963
2014 15568
2015 30 181
2016 19 189
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2017-2023 6.6. 30’)[}3000@0885‘3@0 333mb383330b Bsbobgb 80060(388850 606)30’)@6860@00 33—2
Bbéoqfao.

Bbéo@o 2.2017 -2023 6.6. némqmmoa%ob Qooaﬁm%om 300[)30@)@08333@ 030Qa9m%mo
333mb333360b 305050@33&

Beroed ©0536mbhoMgdnmmo 3mb3oddoemodgdneme
@90 39300bg93980l Homegbmds -n 393mbagaqdo n/%
2017 19 388 1520/7.8
2018 37517 2552/6.8
2019 30 828 2 827/9.2
2020 13329 2351/17.6
2021 23 305 8 286/35.6
2022 12134 1161/9.6
2023 13197 1296/9.8

30633@ ©d 3300(4)8 8560@3630 60630)@6360@0 80060(388850 303000003536 306@336$m3060
@0030@330[} 3330053330000 36)@0[) 036@3630‘)83'

. aosoaodob Lob. Uémq)maoob BSGO@O[} a3l ,,@ommoﬁjoBboob“ Q33060033660b 30060303360
606)800@8860@00 88—3 Bbém@go ©o 8000)00)86[) 306@3863003060 @0030@360[) 383m5383omo 36)@0[}

hgbgbRosBy.

Bbt‘m@o 3. ,,Q)omm¢603l>oob“ Q33060a835¢30 608 33650@360 doérco 39643060 covog5c0gd0L
3380053330000 805050@330 2013-2024 6.6. bdsl’ob 3ob3q>30m

Beeogdo 398mbgggoomo Jocmo 3°B°

GomEgbmdd n/% n/%
2013 877 301/34.32 576/65.68
2014 1128 424/37.59 704/62.41
2015 1222 467/38.22 755/61.78
2016 1258 504/40.06 754/59.94
2017 1169 441/37.72 728/62.28
2018 1098 358/32.6 740/67.4
2019 1126 369/32.77 575/67.23
2020 982 303/30.86 679/69.14
2021 1212 387/31.93 825/68.07
2022 1161 330/28.42 831/71.58
2023 1293 421/32.56 872/67.44
2024 1378 455/33.02 923/66.98

333mb383omo 838@083 3300 éomQ{)GmBo oqmé)oebo 2024 63@[} - 1378, 830@‘)83 603@360 -
2013 (877). coo0g50g00 yzg9emedg bdotoe g0mobrogdmed 30339830 O cmomddol méigé (1.88)
00935hgdmEEd E935g00l 30630006930l Lobdotrgl Joemgado.

,,Qmoooo0603boob“ @330600386630 2013-2024 6.6. 3830')[)‘3@ 3080360000 Qoo30@350b
333mb383omo obo 30066030 806060@060 606300@6360@00 33—4 8560@30.
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Bbéo@o 4. E>3°gd0l 3g3mbggaoos obd 30066030 356060emgdo

Bemgda/byem 18-29 6.6. 30-39 6.6. 40-59 6.6. 60-74 6.6. >74 6.
n/% n/% n/% n/% n/%

2013/742 183/24.66 178/23.99 242/32.61 118/15.90 21/2.83
2014/983 203/20.65 227/23.09 364/37.03 169/17.19 20/2.03
2015/1146 240/20.94 243/21.20 416/36.30 204/17.80 43/3.75
2016/1236 266/21.52 245/19.82 458/37.06 216/17.48 51/4.13
2017/1269 230/18.12 259/20.41 522/41.13 207/16.31 51/4.02
2018/1098 204/18.58 262/23.86 384/34.97 206/18.76 42/3.83
2019/1126 213/18.92 239/21.23 390/34.64 243/21.58 41/3.64
2020/963 189/19.63 218/22.64 355/36.86 165/17.13 36/3.74
2021/1193 207/17.35 279/23.39 439/36.79 230/19.28 38/3.19
2022/1139 262/23.00 242/21.25 408/35.82 184/16.15 43/3.78
2023/1239 258/20.82 244/19.69 439/35.43 250/20.18 48/3.87
2024/1330 273/20.53 297/22.33 441/33.16 269/20.23 50/3.76

obo3m6603 333%3&) ol 3603368@003060 806[)5303360 803003@06@0: 308‘36)0@, 2013-2024
6.6.-30 393mbgggoms yggemedg dgho Gopbgo obodbs 40-59 B.6. sbs3mdtog $3nezdo (4858), booemm
y39emodq bo3emgdo - 74 6-89 g¢ obo3moe0g 31330 (482). 40-59 6.6. obo 300603 331330 @Og0bS
00g30b mE396 (1.97) 8gthe dgdmbgggs, gocorg 60-74 6.6. sbo 3303 $3103d0.

33—5 8560@30 6063(‘0@8360@00 36)0’)@0000080[) 333005333360[) 306060@360 bodoémsa@mb
égaomsabob 8053@3000.

Bbéo@o 5. né)mqmooo.%ob 3930obgg93900l g3065B0cmgds bodoémz;gwmb ésaooosabob 3obgcogoon
(2013-2024 6.6.)

P 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
WO\ 9% | % | % | n/% | 0% | /% | n/% | % | n/% | n/% | /% | n/%
LoBgatgeme>- | 39/ | 70/ | 59/ | 64/ | 60/ | 63 | 71/ | 36/ | 63 | 74/ | 61/ | 80/
893> bgobgomo | 44 | 620 | 525 | 509 | 513 | 7.74 | 631 | 366 | 520 | 637 | 472 | 5.80
] 80/ | 8/ | 76/ | 8 | 8y | 84 | 8/ | 79/ | 8 | 90/ | 101/ | 9%
350090 91 | 753 | 622 | 652 | 761 | 765 | 755 | 804 | 677 | 7.75 | 7.81 | 7.68
oo 34/ | 37/ | 41/ | 44/ | 39/ | 35/ | 36/ | 40/ | 37/ | 38 | 51/ | ey
387 | 328 | 335 | 350 | 334 | 319 | 320 | 407 | 3.05 | 327 | 394 | 442
ol 419/ | 494/ | 624/ | 588/ | 550/ | 545/ | 596/ | 513/ | 613/ | 596/ | 634/ | 728/
POOROBO | 4777 | 43.79 | 51.06 | 46.74 | 47.05 | 49.64 | 52.93 | 51.40 | 5058 | 51.34 | 49.03 | 52.83
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Introduction. Heart failure (HF) became one of the main problems of medicine at the end of the
20th century and the beginning of the 21st century. The successful medicinal and surgical treatment of
relatively common heart diseases has increased the proportion of the patients who live to a relatively old
age at which the risk of the development of the heart failure is high. In the United States approximately
6.7 million people (age > 20 years) were registered with a diagnosis of HF in 2017-2020, which is higher
by 11.7% than the rate of 2015-2018 [1]. A comparative analysis of the 25-year periods of the Framingham
Heart Study (1965-1989 vs. 1990-2014) showed that the residual lifetime risk at 50 years of age was
increased by 6.1% in men, and by 3.7% - in women [2]. The HF prevalence is essentially related to age:
1.4% of the population aged 25-49 complain of HF, 2.9% - at the age of 50-59, 7.6% - at the age of 60-69,

84



JECM 2025/2

12.7% - at the age of 70-79, and 16.1% - aged 80 and over [2-5]; at the same time the health-related quality
of life also decreases [6].

It should be noted that the role of renin-angiotensin-aldosterone activation is central in the
development of HF and left ventricular (LV) hypertrophy, which is the main risk factor for the
development of HF and arterial hypertension [7,8]. In recent years the drug aliskiren has appeared which
inhibits renin activity. Aliskiren is a direct renin inhibitor with the high specificity for the human renin.
It is used to treat arterial hypertension. Luo Y and Chen Q [9] based on the results of a meta-analysis of
1973 patients from 5 randomized clinical trials, reported that the addition of aliskiren to conventional
therapy reliably reduced NT-proBNP levels and plasma renin activity, improving plasma renin
concentrations in patients with HF. However, data about the treatment with aliskiren are very scarce,
especially in terms of long-term studies. Zhao Q et al in their review article noted that there is strong
evidence for the benefits of aliskiren in the treatment of essential hypertension, and that aliskiren can
significantly lower blood pressure with adequate safety [10]. However, the authors also indicated that the
effects on cardiovascular and renal outcomes are implausible.

One of the primary mechanisms of sacubitril/valsartan is to increase the circulatory and
myocardial nitric oxide bioavailability, leading to an increase of a cyclic guanosine monophosphate
(cGMP) and an activation of protein kinase G. The final effect is a reduction of a systemic oxidative stress,
apoptosis, and hypertrophy accompanied by antiplatelet and antithrombotic effects [11]. In chronic
patients, the earliest effect was observed in the EVALUATE-HF study: a significant reduction of the left
ventricular end-systolic and end-diastolic volumes (LVESV and LVEDV)), left atrial volume index (LAVI)
and E/e' ratio compared with enalapril was observed in 12 weeks [12]. Another prospective study with the
blind echocardiographic analysis demonstrated improvements in the systolic and diastolic functions after
4 months of ACEI/ARB II replacement with sacubitril/valsartan in patients with a chronic HF with a
preserved ejection fraction (HFpEF) who were previously optimally treated [13].

Based on the mentioned above, the aim of the study was to study the dynamics of the development
of heart muscle modeling during the treatment with sacubitril/valsartan in the HF patients within 6
months after the initiation.

Methods. This study is reported in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines [14]. The cross-sectional observational study
design has been chosen to assess the treatment effects of aliskiren and Sacubitril/Valsartan. All procedures
performed in the study were in accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki Declaration and its later amendments or comparable
ethical standards. The study protocol and a draft consent agreement for participation in the study were
approved by the Ethics Committee of the Institutional Review Board of Thbilisi State Medical University
(#5-2020/82; October 28, 2020). Written informed consent was obtained from all individual participants
included in the study. We de-identified the patients’ details so that they may not be identified in any way.

Inclusion criteria were diagnosed HF, and obtained informed consent. Exclusion criteria were
chronic kidney disease, liver failure, hyperkalemia, hypotension episodes in anamnesis, and refusal to
participate in the study at any stage.

Study groups. To achieve the aim of the study, after obtaining the informed consent, 60 randomly
selected patients with chronic HF of different classes were randomly assigned to study group; 6 patients
were excluded from the study because of not coming to the intermediate visits. 54 patients (mean age -
69.5 + 9.5 years, 40 males/14 females) who were prescribed the treatment with Sacubitril/Valsartan (24/26
mg) finished the study. All patients have been prescribed antihypertensive drugs before the study.
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Study tools. The instrumental examinations and laboratory tests provided by the study protocol
were performed at the beginning of the study (baseline) and at 2 points after the initiation of the treatment
- after every 3 months.

All patients at all points underwent echocardiographic studies, during which the parameters of
the left ventricle (end-systolic-diameter - LVESD and volume - LVESV, end-diastolic-diameter - LVEDD
and volume - LVEDV, ejection fraction - EF), left atrial parameters (diameter-LAD and volume - LAV)
and valvular pathologies (mitral valve regurgitation - MVR, aortic valve regurgitation - AVR, tricuspid
valve regurgitation - TR) have been measured and assessed. Blood pressure (BP), pulse, saturation,
respiratory rate, carbohydrate metabolism parameters (fasting glycemia - FPG, fasting C-peptide - FCP,
HbA1C, HOMA-indexes), lipid metabolism parameters (total cholesterol, triglycerides, HDL-cholesterol,
LDL-cholesterol, VLDL-cholesterol), blood renin, creatinine, electrolytes (potassium, calcium, sodium,
chlorine) were also measured at all stages of the patient's examinations. The natriuretic peptide NT-

proBNP and PAPS was also measured. The obtained baseline characteristics of the study group are given
in Table 1.

Table 1. The obtained baseline characteristics of the study group.

Parameter Group 2 (n=54) MeantSD or n= (%)
Age, years 69.5+9.5
Gender (Male/Fenale) 40 (74.1%) / 14 (25.9%)
Family status (Married/Widow) 40 (74.1%) / 14 (25.9%)
Education (Middle/High School) 15 (27.8%) / 39 (72.2%)
Employment (No/Yes) 12 (22.2%) / 42 (77.8%)
HF class
NYHA I 0 (0.0%)
NYHA II 4 (7.4%)
NYHA III 40 (74.1%)
NYHA IV 10 (18.5%)
LVESD, mm 590+7.1
LVEDD, mm 53.4+7.4
LVESV, ml 160.6 £ 57.8
LVEDV, ml 105.6 + 41.4
EF, % 345+ 45
Valvular pathologies
MVR 50 (92.6%)
AVR 4 (7.4%)
TVR 43 (73.6%)
BP, mmHg
Systolic 119.6+7.8
Diastolic 63.1 4.5
Pulse, bpm 78.0 = 8.6
Saturation, % 89.7+2.6
Brearth Rate, bpm 22.2+0.9
Carbohydrate Metabolism
FPG, mg/dl 112.7 + 16.9
FCP, ng/ml 1.0+£0.3
HBAI1C, % 68+1.2
HOMA-B,% 109.7 £ 24.9
HOMA-S, % 452 +14.2
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HOMA-IR 24+0.6
Lipid Metabolism
Total cholesterol, mg/dl 2125+285
Triglycerides, ng/ml 174.8 £ 19.0
HDL- cholesterol, mg/dl 40.5+4.2
LDL- cholesterol, mg/dl 137.3+19.6
VLDL- cholesterol, mg/dl 35.0+3.8
Renin, ng/ml/hr 16.7 £2.8
Creatinine, mmol/L 75.6+4.3
NT-proBNP, pg/ml 161.9 + 43.4
PAPS, mmHg 36.7+9.9
Electrolytes, mmol/L
K 40x0.2
Ca 1.1+0.1
Na 138.9+2.4

Statistical analysis. The study results were statistically analyzed using SPSS 22.0 software (IBM
Corp., Armonk, NY, USA). Continuous variables are expressed as mean * standard deviation (SD), cheked
for normality by Kolmogorov-Smirnov Z-test and differences were assessed by analysis of variance (within
the groups — paired t-test, between groups - independent t-test and Fisher’s exact test). Categorical
variables were compared using the chi-square test or Fisher’s exact test. Pearson's coefficient (r) was used
to evaluate the correlation between the parameters. P-values of <0.05 were considered as statistically
significant.

Results. The distribution of the patients in the study group according to the NYHA class at all
stages of the study is shown on Figure 1. As it is shown on Figure 1, the percentage of patients with NYHA
class IV decreased from 11.1% at baseline to 3.7% after 6 months; the percentage of the patients with
NYHA class IIT also decreased from baseline 81.5% to 77.8% after 6 months; the percentage of the patients
with NYHA class II was increased at every study point and after 6 months it was 18.5%.

Figure 1. The distribution of the patients in the study groups according to the NYHA class at all stages of
the study. The distribution was statistically significant (Chi2=58.86; p<0.001)

| | | | | | | |
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1
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The changes of the echocardiographic parameters of the patients of the study group at all stages of
the study is shown in Table 2. There were no significant changes in all echocardiographic parameters
except EF. It increased significantly from 34.2% baseline to 37.4% after 6 months of the treatment
initiation (p<0.001).
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Table 2. The dynamics of the echocardiographic parameters of the patients at all stages of the study

Baseline After 6 months
Mean (SD) Mean (SD)
LVESV, ml 160.6 (59.1) 156.0 (52.3)
0.43, p=0.669
LVEDV, ml 105.6 (41.4) | 103.5 (28.6)
0.31, p=0.760
LVESD, mm 59.0 (7.1) | 58.5 (6.4)
1.42, p=0.159
LVEDD, mm 53.7 (7.5) | 53.0 (5.3)
0.56, p=0.577
EF, % 34.2 (4.7) | 37.4 (4.0)
3.81, p<0.001

The distribution of the patients in the study group according to the degree of mitral valve
regurgitation (MVR) at all stages of the study is shown on Figure 2. As it is shown on Figure 2, MVRs of
grade 4 was reduced, the percentage values of the MVRs of 2" and 3+ grades were not decreased. The
distribution of the patients in the study groups according to the degree of Tricuspid valve regurgitation
(TVR) at all stages of the study is shown on Figure 3. As it is shown on Figure 3, although TVRs of grade
4 was reduced, the percentage values of the TVRs of 2*¢ and 3¢ grades were not decreased significantly.
The percentage value of the TVRs of 1+ grade was increased.

Figure 2. The distribution of the patients according to the MVR grades at all stages of the study

om |

57,4% 20,4%
3m 61,1% (_ 167%
0 68,5%
| | | | | | | | | |
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M MR -0/+4 HMR-+1/+4 M MR- +2/+4 MR- +3/+4 H MR- +4/+4

* The distribution was not statistically significant (Chi2=21.75; p=0.152).

Figure 3. The distribution of the patients according to the TVR grades at all stages of the study

1 I I I I I I I I I
6m 20,4% 57,4%
3m 20,4% 59,3%
0 20,4% 61,1%
I O O S Y S Y B
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MMR-0/+4 HMR-+1/+4 MMR-+2/+4 MMR - +3/+4

* The distribution on figure 4b was not statistically significant (Chi2=10.30; p=0.850)

The values of the parameters of carbohydrate and lipid metabolism, renin, creatinine, NT-proBNP
and electrolytes during the study in the group are shown in Table 3.
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Parameter Baseline 3 Months 6 Months
Mean (SD) Mean (SD) Mean (SD)
Systolic BP, mmHg. 119.6 (7.8) 115.7 (4.8)* 113.4 (6.5)*
Diastolic BP, mmHg. 63.1 (4.5) 63.4 (3.5) 63.1 (4.5)
Pulse, bpm 78.0 (8.6) 77.3 (6.6) 77.0 (4.8)
Saturation, % 89.7 (2.6) 91.6 (2.2)* 92.8 (2.2)*
Breath Rate, bpm 22.2(0.9) 21.6 (1.0)* 21.2 (0.8)*
FPG, mg/dl 112.7 (16.9) 110.2 (15.8) 108.5 (13.7)
HbA1C, % 6.8 (1.2) 6.4 (0.3)* 6.2 (0.3)*
FCP, nmol/1 1.02 (0.27) 0.98 (0.21) 0.97 (0.20)
HOMA-B, % 109.7 (24.9) 111.0 (20.4) 113.8 (21.1)
HOMA-S,% 45.2 (14.2) 45.7 (10.0) 46.1 (9.9)
HOMA-IR 2.4 (0.6) 2.3 (0.5) 2.3 (0.5)
Renin, ng/ml/hr 16.7 (2.8) 17.2 (2.2) 17.4 (2.3)
Creatinine, mmol/L 75.6 (4.3) 72.4 (9.2) 69.8 (10.3)
Total Chol, mg/dl 212.8 (28.5) 201.8 (23.0)* 195.9 (19.5)*
Tg, mg/dl 174.8 (19.0) 167.7 (22.0) 166.6 (16.4)*
HDL Chol, mg/dl 40.5 (4.2) 46.1 (6.7)* 47.4 (8.6)*
LDL Chol, mg/dl 137.3 (19.6) 122.2 (16.7)* 115.2 (24.5)*
VLDL Chol, mg/dl 35.0 (3.8) 33.5 (2.4)* 33.3 (3.3)*
PAPS, mmHg 36.7 (9.9) 34.7 (11.1) 31.9(10.2)
K, mmol/L 4.0 (0.2) 41 (0.1) 4.0 (0.1)
Ca, mmol/L 1.1 (0.1) 1.1(0.1) 1.1(0.1)
Na, mmol/L 138.9 (2.4) 138.9 (1.9) 137.9 (1.8)
NT-proBNP, pg/ml 161.9 (43.4) 151.9 (41.3) 145.8 (35.3)*

* - significant compared to baseline value

As it is shown from the Table, the systolic BP values were significantly reduced already after 3
months and this reduction compared to the baseline value was remained after 6 months. As for diastolic
BP, this parameter did not change significantly. It should be noted here that there were very few episodes
of hypotensions at all stages of the study. Pulse rate did not change at any point of the study. The saturation
was significantly increased after 6 months. The same picture was observed for the breath rate.

FPG did not change significantly at all points of the study. But HbA1C was decreased significantly.
Fasting C-peptide levels and HOMA-indices was not changed significantly.

Among the parameters of lipid metabolism, the mean level of total cholesterol was significantly
reduced after 3 and 6 months, the changes in the mean triglyceride levels were also significant at the same
points; HDL-cholesterol levels were already significantly increased at 3 months and the trend of increase
remained until the final stage; LDL- and VLDL-cholesterol levels began to decrease significantly at 3
months, and this trend was maintained until the final stage too; Blood rennin and creatinine levels was
not changed significantly compared to the baseline values. Finally, the level of NT-proBNP decreased
significantly after 6 months from the initation of the treatment.

Discussion. To discuss the obtained results, attention should be paid to the several interesting
findings. Sacubitril / Valsartan significantly improved the data of NYHA class of HF after 6 months of
treatment. In relation to Sacubitril/Valsartan, this is not a new finding. This was reported by Yenercag M
and co-authors [16]. One of the findings refers to the regurgitations. We could not find the evidence of
the effect of Sacubitril/Valsartan monotherapy on the valvular pathologies in group 2. This was noted by

Martens and co-authors [13]. They concluded that sacubitril/valsartan reduced mitral valve regurgitation
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more than valsartan in the patients with secondary functional mitral valve regurgitation. According to the
data of another study, the authors believed that angiotensin receptor-neprilysin inhibitor can be
considered as an optimal medical therapy for patients with HF and functional myocardial valve
regurgitation [15].

For the left ventricular echocardiographic parameters, there were no significant changes in all
echocardiographic parameters except EF. It increased significantly from 34.2% baseline to 37.4% after 6
months of the treatment initiation (p<0.001).

Limitations. This study has several limitations, including the inherent limitations of the study design, the
relatively small sample size, and the short follow-up. Moreover, the comorbidities that could have impact on the
study parameters were not specified. Future studies on larger numbers of patients with longer follow-up and a
comparative double-blind randomized design are required to address these limitations.

Conclusion. Based on the evaluation of the effects of 6-months’ treatment of the HF patients with
Sacubitril/Valsartan, it may be concluded that Sacubitril/Valsartan shows better results in terms of impact
on the heart echocardiographic parameters, but it did not show any significant effect on the valvular
regurgitations. To obtain more strong evidences, it is necessary to continue the study to provide the
evidence-based results and conclusions.
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DAVID TABUKASHVILI!, VERA KAPETIVADZE !, ZVIAD MAGLAPHERIDZF',
TAMAR LAZASHVILI', DAVID TANANASHVILI?
CARDIAC MUSCLE MODELING DURING TREATMENT WITH SACUBITRIL/VALSARTAN
IN PATIENTS WITH HEART FAILURE
IThilisi State Medical University; 2BioStat Ltd.; Tbilisi, Georgia

SUMMARY

Background and objectives. The aim of the study was to study the cardiac muscle modeling during
treatment with Sacubitril/Valsartan in patients with heart failure (HF).

Methods. To assess the treatment effects of aliskiren (follow-up period — 6 months) 60 randomly
were selected patients with chronic HF of different classes. They were randomly assigned to the study
groups. 55 patients treated Sacubitril/Valsartan (24/26 mg), and finished the study.

Results. Significant changes have not observed for almost all echocardiographic parameters except
EF. It increased significantly from 34.2% baseline to 37.4% after 6 months of the treatment initiation
(p<0.001). mitral valve regurgitations (MVRs) of grade 4 was reduced, the percentage values of the MVRs
of 2nd and 3rd grades were not decreased. although Tricuspid valve regurgitation (TVR) of grade 4 was
reduced, the percentage values of the TVRs of 2nd and 3rd grades were not decreased significantly. The
percentage value of the TVRs of 1st grade was increased.

Conclusion. Based on the evaluation of the effects of 6-months’ treatment of the HF patients with
Sacubitril/Valsartan, it may be concluded that Sacubitril/Valsartan shows better results in terms of impact
on the heart echocardiographic parameters, but it did not show any significant effect on the valvular
regurgitations. To obtain more strong evidences, it is necessary to continue the study to provide the
evidence-based results and conclusions.

Keywords: Echocardiography; Heart Failure; Sacubitril/Valsartan; Valvular regurgitations.
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CARDIAC MUSCLE MODELING DURING TREATMENT WITH ALISKIREN
IN PATIENTS WITH HEART FAILURE
IThilisi State Medical University; 2BioStat Ltd.; Tbilisi, Georgia
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Introduction. Heart failure (HF) became one of the main problems of medicine at the end of the
20th century and the beginning of the 21st century. The successful medicinal and surgical treatment of
relatively common heart diseases has increased the proportion of the patients who live to a relatively old
age at which the risk of the development of the heart failure is high. In the United States approximately
6.7 million people (age > 20 years) were registered with a diagnosis of HF in 2017-2020, which is higher
by 11.7% than the rate of 2015-2018 [1]. A comparative analysis of the 25-year periods of the Framingham
Heart Study (1965-1989 vs. 1990-2014) showed that the residual lifetime risk at 50 years of age was
increased by 6.1% in men, and by 3.7% - in women [2]. The HF prevalence is essentially related to age:
1.4% of the population aged 25-49 complain of HF, 2.9% - at the age of 50-59, 7.6% - at the age of 60-69,
12.7% - at the age of 70-79, and 16.1% - aged 80 and over [2-5]; at the same time the health-related quality
of life also decreases [6].

It should be noted that the role of renin-angiotensin-aldosterone activation is central in the
development of HF and left ventricular (LV) hypertrophy, which is the main risk factor for the
development of HF and arterial hypertension [7,8]. In recent years the drug aliskiren has appeared which
inhibits renin activity. Aliskiren is a direct renin inhibitor with the high specificity for the human renin.
It is used to treat arterial hypertension. Luo Y and Chen Q [9] based on the results of a meta-analysis of

1973 patients from 5 randomized clinical trials, reported that the addition of aliskiren to conventional
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therapy reliably reduced NT-proBNP levels and plasma renin activity, improving plasma renin
concentrations in patients with HF. However, data about the treatment with aliskiren are very scarce,
especially in terms of long-term studies. Zhao Q et al in their review article noted that there is strong
evidence for the benefits of aliskiren in the treatment of essential hypertension, and that aliskiren can
significantly lower blood pressure with adequate safety [10]. However, the authors also indicated that the
effects on cardiovascular and renal outcomes are implausible.

One of the primary mechanisms of sacubitril/valsartan is to increase the circulatory and
myocardial nitric oxide bioavailability, leading to an increase of a cyclic guanosine monophosphate
(cGMP) and an activation of protein kinase G. The final effect is a reduction of a systemic oxidative stress,
apoptosis, and hypertrophy accompanied by antiplatelet and antithrombotic effects [11]. In chronic
patients, the earliest effect was observed in the EVALUATE-HF study: a significant reduction of the left
ventricular end-systolic and end-diastolic volumes (LVESV and LVEDV)), left atrial volume index (LAVI)
and E/e' ratio compared with enalapril was observed in 12 weeks [12]. Another prospective study with the
blind echocardiographic analysis demonstrated improvements in the systolic and diastolic functions after
4 months of ACEI/ARB II replacement with sacubitril/valsartan in patients with a chronic HF with a
preserved ejection fraction (HFpEF) who were previously optimally treated [13].

Based on the mentioned above, the aim of the study was to study the dynamics of the development
of heart muscle modeling during the treatment with aliskiren in the HF patients within months after the
initiation.

Methods. This study is reported in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines [14]. The cross-sectional observational study
design has been chosen to assess the treatment effects of aliskiren. All procedures performed in the study
were in accordance with the ethical standards of the institutional and/or national research committee and
with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. The study
protocol and a draft consent agreement for participation in the study were approved by the Ethics
Committee of the Institutional Review Board of Tbilisi State Medical University (#5-2020/82; October 28,
2020). Written informed consent was obtained from all individual participants included in the study. We
de-identified the patients’ details so that they may not be identified in any way.

Inclusion criteria were diagnosed HF, and obtained informed consent. Exclusion criteria were
chronic kidney disease, liver failure, hyperkalemia, hypotension episodes in anamnesis, and refusal to
participate in the study at any stage.

Study groups. To achieve the aim of the study, after obtaining the informed consent, 60 randomly
selected patients with chronic HF of different classes were randomly assigned to study group; 5 patients
were excluded from the study because of not coming to the intermediate visits. 55 patients selected in the
study group (mean age - 66.7 £ 9.6 years, 39 males/16 females) and assigned to the treatment with aliskiren
(150 mg) finished the study.

Study tools. The instrumental examinations and laboratory tests provided by the study protocol
were performed at the beginning of the study (baseline) and at 2 points after the initiation of the treatment
- after every 3 months.

All patients at all points underwent echocardiographic studies, during which the parameters of
the left ventricle (end-systolic-diameter - LVESD and volume - LVESV, end-diastolic-diameter - LVEDD
and volume - LVEDV, ejection fraction-EF), left atrial parameters (diameter-LAD and volume - LAV) and
valvular pathologies (mitral valve regurgitation - MVR, aortic valve regurgitation - AVR, tricuspid valve

regurgitation - TR) have been measured and assessed.
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Blood pressure (BP), pulse, saturation, respiratory rate, carbohydrate metabolism parameters
(fasting glycemia - FPG, fasting C-peptide - FCP, HbA1C, HOMA-indexes), lipid metabolism parameters
(total cholesterol, triglycerides, HDL-cholesterol, LDL-cholesterol, VLDL-cholesterol), blood renin,
creatinine, electrolytes (potassium, calcium, sodium, chlorine) were also measured at all stages of the
patient's examinations. The natriuretic peptide NT-proBNP and PAPS was also measured. The obtained
baseline characteristics of the study group are given in Table 1.

Statistical analysis. The study results were statistically analyzed using SPSS 22.0 software (IBM
Corp., Armonk, NY, USA). Continuous variables are expressed as mean * standard deviation (SD), cheked
for normality by Kolmogorov-Smirnov Z-test and differences were assessed by analysis of variance (within
the groups — paired t-test, between groups - independent t-test and Fisher’s exact test). Categorical
variables were compared using the chi-square test or Fisher’s exact test. Pearson's coefficient (r) was used

to evaluate the correlation between the parameters. P-values of <0.05 were considered as statistically

significant.
Table 1. The obtained baseline characteristics of the study group
Parameter Group 1 (n=55) Mean+SD or n= (%)
Age, years 66.7 +9.6
Gender (Male/Fenale) 39 (70.9%) / 16 (29.1%)
Family status (Married/Widow) 39 (70.9%) / 16 (29.1%)
Education (Middle/High School) 22 (40.0%) / 33 (60.0%)
Employment (No/Yes) 13 (23.6%) / 42 (76.4%)
HF class
NYHAI 2 (3.6%)
NYHA II 11 (20.0%)
NYHA III 32 (58.2%)
NYHA IV 10 (18.2%)
LVESD, mm 63.3+5.2
LVEDD, mm 56.7+7.3
LVESV, ml 193.3 + 60.0
LVEDV, ml 130.4 £55.5
EF, % 34.6+6.5
Valvular pathologies
MVR 55 (100.0%)
AVR 22 (40.0%)
TVR 18 (32.7%)
BP, mmHg
Systolic 122.2+£10.4
Diastolic 66.0 £ 6.8
Pulse, bpm 75.8+12.3
Saturation, % 91.3+23
Brearth Rate, bpm 21.7+1.3
Carbohydrate Metabolism
FPG, mg/dl 98.2 +£16.6
FCP, ng/ml 1.0+0.3
HBAI1C, % 5.9+0.9
HOMA-B,% 150.9 + 58.3
HOMA-S, % 47.1+12.8
HOMA-IR 2.3+0.6
Lipid Metabolism
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Total cholesterol, mg/dl 205.3 £30.5
Triglycerides, ng/ml 154.7 +£29.4
HDL- cholesterol, mg/dl 424+5.0
LDL- cholesterol, mg/dl 132.0+29.4
VLDL- cholesterol, mg/dl 30.9+5.9
Renin, ng/ml/hr 11.3£7.9
Creatinine, mmol/L 77.2+53
NT-proBNP, pg/ml 158.5 £ 49.1
PAPS, mmHg 32.2+15.0
Electrolytes, mmol/L
K 40+0.2
Ca 1.1+£0.1
Na 137.3+45

Results. The distribution of the patients in the study groups according to the NYHA class at all

the study (The distribution was statistically significant Chi2=29.16; p=0.004)

percentage of the patients with NYHA class I (3.3%) was unchanged at every study points.

stages of the study is shown on Figure 1. As it is shown on Figure 1, the percentage of patients with NYHA
class IV decreased from 18.2% at baseline to 7.3% after 6 months; the percentage of the patients with
NYHA class III also started the decrease from baseline 58.2% to 54.5% after 6 months; the percentage of
the patients with NYHA class II was increased at every study point and after 6 months it was 34.5%; the

Figure 1. The distribution of the patients in the study groups according to the NYHA class at all stages of

54,5%
58,2%
58,2% ( 182%
T
0% 10% 20%  30%  40%  50%  60%  70%  80%
M NYHA | ®NYHA Il M NYHA Il M NYHA IV

100%

The changes of the echocardiographic parameters of the patients of the study group at all stages of

Baseline After 6 months
Mean (SD) Mean (SD)
LVESV, ml 193.3 (60.0) 184.3 (40.2)
t- test = 0.92, p=0.358
LVEDV, ml 130.4 (55.5) | 133.8 (36.2)
t- test = 0.38, p=0.704
LVESD, mm 63.3(5.2) | 62.3 (3.7)
t- test = 1.16, p=0.248
LVEDD, mm 56.7 (7.3) | 56.8 (3.7)
t- test = 0.09, p=0.928
EF, % 34.6 (6.5) | 36.1 (4.4)
t- test = 1.42, p=0.159

95

the study is shown in Table 2. There were no significant changes in all echocardiographic parameters.

Table 2. The dynamics of the echocardiographic parameters of the patients at all stages of the study



JECM 2025/2

The distribution of the patients in the study group according to the degree of mitral valve
regurgitation (MVR) at all stages of the study is shown on Figure 2. As it is shown on Figure 2, percentage
values of the MVRs of 3 and 4 grades were significantly decreased. The percentage value of the MVRs
of 2nd grade was slightly increased. The distribution of the patients in the study groups according to the
degree of Tricuspid valve regurgitation (TVR) at all stages of the study is shown on Figure 3. As it is shown
on Figure 3, in the percentage values of the TVRs of 27 and 3t grades were significantly decreased. As a

result of this reduction the percentage value of the TVRs of 1% grade was increased.

Figure 2. The distribution of the patients according to the MVR grades at all stages of the study

| I I I I | I I I I
6m 9 0
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0 32,7%
T T T T T T T ! ! ! 1
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* The distribution was statistically significant (Chi2=62.22; p<0.001)

Figure 3. The distribution of the patients according to the TVR grades at all stages of the study
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The values of the parameters of carbohydrate and lipid metabolism, renin, creatinine, NT-proBNP

and electrolytes during the study in the group 1 are shown in Table 3; and in the group 2 are shown in

The distribution was statistically significant (Chi2=54.56; p<0.001)

Table 3.
Table 3. The study parameters during 6 months follow-up in the study group
Parameter Baseline 3 Months 6 Months
Mean (SD) Mean (SD) Mean (SD)
Systolic BP, mmHg. 1225 (10.4) 122.6 (7.3) 121.1(8.0)
Diastolic BP, mmHg. 66.0 (6.8) 66.9 (5.2) 66.9 (5.5)
Pulse, bpm 75.8 (12.3) 75.7 (8.7) 77.1 (6.1)
Saturation, % 91.3(2.3) 91.6 (2.0) 91.2 (3.8)
Breath Rate, bpm 21.7 (1.3) 22,1 (1.5) 22,4 (1.7)
FPG, mg/dl 98.2 (16.6) 97.0 (13.4) 100.2 (9.0)
HbA1C, % 5.9 (0.9) 5.9 (0.9) 6.1 (0.7)
FCP, nmol/1 1.0 (0.3) 1.0(0.2) 0.9 (0.2)
HOMA-B, % 150.9 (58.3) 150.6 (48.2) | 129.5 (27.6)*
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HOMA-S,% 47.1 (12.8) 469 (9.7) 48.5 (8.2)
HOMA-IR 2.3 (0.6) 2.2 (0.4) 2.1 (0.4)
Renin, ng/ml/hr 11.3(7.9) 10.9 (7.3) 10.7 (6.8)
Creatinine, mmol/L 77.2 (5.3) 78.2 (4.8) 81.6 (8.7)
Total Chol, mg/dl 205.3 (30.5) | 201.3(24.2) | 189.9 (26.9)*
Tg, mg/dl 154.7 (29.4) 154.1 24.1) | 143.4 (26.6)*
HDL Chol, mg/dl 42.4 (5.0) 43.0 (3.7) 45.2 (6.3)*
LDL Chol, mg/dl 132.0 (29.4) 127.5 (22.5) | 116.0 (26.4)*
VLDL Chol, mg/dl 309 (5.9) 30.8 (4.8) 28.7 (5.3)*
PAPS, mmHg 32.5 (15.4) 31.2(11.3) 29.4 (7.9)
K, mmol/L 4.0 (0.2) 4.0 (0.2) 3.9(0.2)
Ca, mmol/L 1.1 (0.1) 1.1 (0.1) 1.1 (0.1)
Na, mmol/L 137.5 (4.5) 135.0 (4.0) 134.2 (3.0)
NT-proBNP, pg/ml 158.5 (49.1) 163.1 (38.8) | 156.5(29.9)
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* - significant compared to baseline value

As it is shown from the Table, BP data (both systolic and diastolic) did not change significantly. It
should be noted here that there were very few episodes of hypotensions at all stages of the study. The
pulse, saturation rate, breath rate did not change at any point. FPG, HbA1C, fasting C-peptide levels did
not change significantly at all points of the study compared to the baseline value. The change of HOMA-
B indice was significant at final point of the study.

Among the parameters of lipid metabolism, the mean level of total cholesterol, triglyceride, LDL-
cholesterol was significantly reduced after 6 months, and HDL-cholesterol levels were significantly
increased; blood renin and creatinine levels did not change significantly compared to the baseline one.

Discussion. To discuss the obtained results, attention should be paid to the several interesting
findings. Aliskiren improved significantly the data of NYHA class of HF after 6 months of treatment. This
was reported by Yenercag M and co-authors [16]. We could not find information on this effect of aliskiren
either from ATMOSPHERE [17] or ASTRONAUT [18] studies.

New finding of the study refers to the regurgitations. This was noted by Martens and co-authors
[13]. They concluded that sacubitril/valsartan reduced mitral valve regurgitation more than valsartan in
the patients with secondary functional mitral valve regurgitation. According to the data of another study,
the authors believed that angiotensin receptor-neprilysin inhibitor can be considered as an optimal
medical therapy for patients with HF and functional myocardial valve regurgitation [15]. The analogous
significant improvement in terms of regurgitations observed in the aliskiren monotherapy group in our
study was not found in the literature.

For the left ventricular echocardiographic parameters, significant changes in the aliskiren group
have not observed for almost all echocardiographic parameters.

Limitations. This study has several limitations, including the inherent limitations of the study design, the
relatively small sample size, and the short follow-up. Moreover, the comorbidities that could have impact on the
study parameters were not specified. Future studies on larger numbers of patients with longer follow-up and a
comparative double-blind randomized design are required to address these limitations.

Conclusion. Based on the evaluation of the effects of 6-month treatment of the HF patients with
Aliskiren, it may be concluded that Aliskiren showed better results in terms of reducing valvular
regurgitations rather than improvement of echocardiographic parameters. To obtain more strong
evidences, it is necessary to continue the study to provide the evidence-based results and conclusions.

Acknowledgements. We thank the patients for their participation and the medical staff for their

contributions. We thank Prof. [Revaz Tabukashvili| participated in the study by his valuable suggestions

97



JECM 2025/2

regarding the design, data collection and analysis. He passed away in December 2023 and could not finalize

the study with us, unfortunately.

References:

1.

10.

11.

12.

13.

14.

15.

AHA Council on Epidemiology and Prevention Statistics Committee and Stroke Statistics
Subcommittee. Heart Disease and Stroke Statistics - 2023 Update: A Report From the American Heart
Association. Circulation. 2023; 147. €93-e621 (DOI Link:
htpps://doi.org/10.1161/CIR.0000000000001123)

Vasan RS, Enserro DM, Beiser AS, Xanthakis V. Lifetime Risk of Heart Failure Among Participants in
the Framingham Study. / Am Coll Cardiol 2022; 79(3): 250-263 (DOI Link:
htpps://doi.org/10.1016/j.jacc.2021.10.043)

Shahim B, Kapelios CJ, Savarese G, Lund LH. Global Public Health Burden of Heart Failure: An
Updated Review. Card Fail Rev. 2023; 9: el1 (DOI Link: htpps://doi.org/10.15420/cfr.2023.05)

GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 diseases and injuries in 204
countries and territories, 1990-2019: a systematic analysis for the global burden of disease study 2019.
Lancet. 2020; 396: 120422 (DOI Link: htpps:// doi.org/10.1016/50140-6736(20)30925-9)

van Riet EES, Hoes AW, Wagenaar KP, et al. Epidemiology of heart failure: the prevalence of heart
failure and ventricular dysfunction in older adults over time. A systematic review. Eur / Heart Fail,
2016; 18: 242-52 (DOI Link: htpps:// doi.org/10.1002/ejhf.483)

Chandra A, Vaduganathan M, Lewis EF, Claggett BL, Rizkala AR, Wang W, Lefkowitz MP, Shi VC,
Anand IS, Ge J, Lam CSP, Maggioni AP, Martinez F, Packer M, Pfeffer MA, Pieske B, Redfield MM,
Rouleau JL, Van Veldhuisen DJ, Zannad F, Zile MR, McMurray JJV, Solomon SD; PARAGON-HF
Investigators Health-Related Quality of Life in Heart Failure With Preserved Ejection Fraction: The
PARAGON-HF Trial. JACC Heart Fail 2019; 7(10): 862-874. (DOI Link: htpps://
doi.org/10.1016/j.jchf.2019.05.015)

Jia G, Aroor AR, Hill MA, Sowers JR. Role of Renin-Angiotensin-Aldosterone System Activation in
Promoting Cardiovascular Fibrosis and Stiffness. Hypertension. 2018; 72(3): 537-548. (DOI Link:
htpps:// doi.org/10.1161/HYPERTENSIONAHA.118.11065)

Te Riet L, van Esch JH, Roks AJ, van den Meiracker AH, Danser AH. Hypertension: renin-angiotensin-
aldosterone system alterations. Circ Res. 2015; 116(6): 960-75 (DOI Link: htpps://
doi.org/10.1161/CIRCRESAHA.116.303587)

Luo Y, Chen Q. Efficacy of aliskiren supplementation for heart failure: a meta-analysis of randomized
controlled trials. Herz. 2019; 44(5): 398-404 (DOI Link: htpps://doi.org/10.1007/s00059-018-4679-1)
Zhao Q, Shen ], Lu ], Jiang Q, Wang Y. Clinical efficacy, safety and tolerability of Aliskiren
Monotherapy (AM): an umbrella review of systematic reviews. BMC Cardiovasc Disord. 2020;
20(1):179 (DOI Link: htpps://doi.org/10.1186/s12872-020-01442-z)

Trivedi RK, Polhemus DJ, Li Z, Yoo D, Koiwaya H, Scarborough A, et al. Combined angiotensin
receptor-neprilysin inhibitors improve cardiac and vascular function via increased NO bioavailability
in heart failure. / Am Heart Assoc. 2018; 7:8268 (DOI Link: htpps://doi.org/10.1161/JAHA.117.008268)
Desai AS, Solomon SD, Shah AM, Claggett BL, Fang JC, Izzo ], et al.. Effect of sacubitril-valsartan vs
enalapril on aortic stiffness in patients with heart failure and reduced ejection fraction: a randomized
clinical trial. JAMA. 2019; 322:1077-84 (DOI Link: htpps://doi.org/10.1001/jama.2019.12843)
Martens P, Belién H, Dupont M, Vandervoort P, Mullens W. The reverse remodeling response to
sacubitril/valsartan therapy in heart failure with reduced ejection fraction. Cardiovasc Ther. 2018; 36:
€12435 (DOI Link: htpps://doi.org/10.1111/1755-5922.12435)

Von Elm E, Altman DG, Egger M. STROBE Initiative, et al. The strengthening the reporting of
observational studies in epidemiology (STROBE) statement: guidelines for reporting observational
studies. Lancet 2007; 370: 1453-1457. (DOI Link: https://doi.org/10.1016/S0140-6736(07)61602-X)
Kang DH, Park SJ, Shin SH, Hong GR, Lee S, Kim MS, Yun SC, Song JM, Park SW, Kim JJ. Angiotensin
Receptor Neprilysin Inhibitor for Functional Mitral Regurgitation. Circulation. 2019; 139(11): 1354-
1365 (DOI Link: htpps://doi.org/doi:10.1161/CIRCULATIONAHA.118.037077)

98



JECM 2025/2

16. Yenercag M, Arslan U, Dereli S, Coksevim M, Dogdus M, Kaya A. Effects of angiotensin receptor
neprilysin inhibition on pulmonary arterial stiffness in heart failure with reduced ejection fraction.
Int ] Cardiovasc Imaging. 2021; 37(1):165-173 (DOI Link: htpps://doi.org/10.1007/s10554-020-01973-
8)

17. Kristensen SL, Mogensen UM, Tarnesby G, Gimpelewicz CR, Ali MA, Shao Q, Chiang YT, Jhund PS,
Abraham WT, Dickstein K, McMurray JJV, Keber L. Aliskiren alone or in combination with enalapril
vs. enalapril among patients with chronic heart failure with and without diabetes: a subgroup analysis
from the ATMOSPHERE trial. Eur ] Heart Fail. 2018; 20(1):136-147. doi: 10.1002/ejhf.896.

18. Swedberg K, Borer JS, Pitt B, Pocock S, Rouleau J. Challenges to datamonitoring committees when
regulatory authorities intervene. N Engl ] Med 2016; 374:1580-1584 (DOI Link:
htpps://doi.org/10.1056/NEJMsb1601674)

DAVID TABUKASHVILI!, VERA KAPETIVADZE !, ZVIAD MAGLAPHERIDZFE',
TAMAR LAZASHVILI', DAVID TANANASHVILI?
CARDIAC MUSCLE MODELING DURING TREATMENT WITH ALISKIREN
IN PATIENTS WITH HEART FAILURE
IThilisi State Medical University; 2BioStat Ltd.; Tbilisi, Georgia

SUMMARY

Background and objectives. The aim of the study was to study the cardiac muscle modeling during
treatment with aliskiren in patients with heart failure (HF).

Methods. To assess the treatment effects of aliskiren (follow-up period — 6 months) 60 randomly
were selected patients with chronic HF of different classes. They were randomly assigned to the study
groups. 55 patients treated with aliskiren (150 mg), and finished the study.

Results. Significant changes have not observed for almost all echocardiographic parameters.
Percentage of the patients with mitral valve regurgitations of 3 and 4% grades were significantly
decreased; percentages of the patients with tricuspid valve regurgitations of 2" and 3¢ grades were also
decreased significantly.

Conclusion. Based on the evaluation of the effects of 6-month treatment of the HF patients with
Aliskiren, it may be concluded that Aliskiren showed better results in terms of reducing valvular
regurgitations rather than improvement of echocardiographic parameters. To obtain more strong
evidences, it is necessary to continue the study to provide the evidence-based results and conclusions.

Keywords: Aliskiren; Echocardiography; Heart Failure; Valvular regurgitations.
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Doi: https://doi.org/10.52340/jecm.2025.02.17

NINO ADAMIA, LIANA JORJOLIANI, MARIAM TUTASHVILI, KETEVAN BARABADZE,
IRMA UBIRIA, TAMAR TABATADZE, SHORENA KARTVELISHVILI,
LASHA TCHELIDZE, ANKA KOBAKHIDZFE
ALLERGIC RHINITIS
Thilisi State Medical University

SUMMARY

Allergic rhinitis is a widespread allergic disease, with 35-40% prevalence in the world population.
It is characterized with increasing frequency, particularly in children’s population. Aim: Study of psycho-
emotional profile in adolescents with allergic rhinitis of different severity. Materials and methods: Single-
stage research was conducted, in compliance with the ethical norms. Study included 86 children (41%
girls and 45% boys) of age from 11 to 13 years with allergic rhinitis of different severity and 30 healthy
children. For the purpose of study of the patients’ psychological profile Esenek Personality Questionnaire
(EPQ) intended for assessment of characterological and individual psychological features in children and
adolescents (10-15 years) was used.

Conclusion: according to the research results, allergic rhinitis is characterized with emotional
instability, anxiety, as manifested by unsatisfactory adaptation, instable nature, depression, low resistance
to the stress situations. Based on the conducted research, we regard that individual assessment of
psychological profile of patients with allergic rhinitis would be reasonable, for the purpose of management
optimization

Keywords: allergic rhinitis, anxiety, psychological profile
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THE ROLE OF THE PHARMACIST IN THE HEALTHCARE SYSTEM
TSMU, Department of Social and Clinical Pharmacy

SUMMARY

The pharmacist in modern healthcare is more than just a dispenser of medications. His role, which
was previously primarily associated with the pharmacy, has now expanded to include active participation
in the management of patients' health. The work they do has a fruitful impact not only on treatment
outcomes, but also on overall public health and systemic effectiveness. Clinical consultations, medication
therapy management, preventive measures, and public education are all part of the functions performed
by pharmacists.

Keywords: pharmacist, healthcare system, role
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Introduction. Inflammatory bowel disease (IBD) diagnosed in infancy is rare but increasingly
recognized as a distinct clinical entity often underpinned by monogenic causes. Monogenic IBD,
representing less than 5% of pediatric IBD cases, typically manifests in very early-onset forms (VEO-IBD;
<6 years) or infantile IBD (<2 years), and even more rarely before 6 months of age [1]. These forms are
frequently associated with immune dysregulation, defective epithelial barrier function, and altered
microbial interactions [2]. Clinical overlap with food allergies, infections, and autoimmune diseases often
delays diagnosis and appropriate treatment.

Case Presentation. The patient is a male infant born at term via spontaneous vaginal delivery
following an uneventful pregnancy, except for maternal SARS-CoV-2 infection during the second
trimester. Birth weight and Apgar scores were within normal limits. He was exclusively breastfed until
the onset of symptoms.

At the age of 4 months, the infant presented with hematochezia - fresh blood streaks in stools
occurring sometimes several times per day. Initially suspected to be food protein-induced allergic
proctocolitis (FPIAP), the mother eliminated dairy and soy from her diet with no significant
improvement. Over the following weeks, the patient continued to have blood-streaked stools with
mucous, intermittent fussiness, poor weight gain, and abdominal discomfort.

At 6 months of age, he developed sudden swelling, warmth, and decreased movement of the left
ankle without any preceding trauma or fever. Joint aspiration was sterile, and inflammatory markers were
mildly elevated. The arthritis was recurrent, affecting the same joint over a span of two months.

Diagnostic workup included: complete blood count revealing microcytic anemia, elevated C-
reactive protein (CRP), low serum iron, and hypoalbuminemia. Stool studies were negative for infectious
pathogens. Fecal calprotectin was elevated. Serological tests showed elevated IgG anti-TTG but normal
IgA levels. Fecal elastase was low, raising concern for pancreatic involvement.

An endoscopic examination revealed multiple discrete ulcers and patchy inflammation in the
colon. Biopsies confirmed active chronic colitis with crypt abscesses and architectural distortion. Small
bowel mucosa was intact, and no villous atrophy was seen. Imaging with abdominal ultrasound and MRI

ruled out abscess or fistula formation.
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Initial treatment with systemic corticosteroids led to partial remission of gastrointestinal bleeding
and full resolution of arthritis. Sulfasalazine was added as a maintenance agent, and azathioprine initiation
was planned pending TPMT activity. The clinical phenotype, early onset, steroid-responsive colitis with
arthritis, and poor response to dietary restriction prompted referral for genetic testing. Whole-exome
sequencing is underway in collaboration with international experts in monogenic IBD.

Discussion. Monogenic inflammatory bowel disease (IBD) represents a rapidly growing subset of
early-onset IBD (EO-IBD), distinguished by single-gene mutations that disrupt mucosal immunity,
epithelial barrier integrity, or microbial tolerance. These disorders are particularly prevalent in infants
and young children, especially those who present with disease before the age of 2 years (very early-onset
IBD, VEO-IBD) or even within the first months of life (infantile-onset IBD). Unlike polygenic IBD,
monogenic forms often present with atypical, severe, or refractory clinical features and may be associated
with systemic immune dysregulation [1,2].

In the presented case, the persistence of hematochezia despite elimination diets and the emergence
of extraintestinal symptoms (arthritis) prompted reconsideration of the initial diagnosis of food protein-
induced allergic proctocolitis. Allergic proctocolitis typically resolves with dietary management and rarely
presents with systemic symptoms. The development of monoarthritis in an infant, particularly without
evidence of preceding infection or trauma, strongly suggests an underlying immune-mediated process,
which aligns with documented presentations of monogenic IBD [3].

The identification of colonic ulcerations on endoscopy and histopathologic evidence of chronic
colitis further supported this suspicion. Colonoscopic findings in monogenic IBD can be indistinguishable
from classic IBD (Crohn’s disease or ulcerative colitis), but the rapid onset, early age of presentation, and
systemic features (joint inflammation, anemia, immune markers) suggest a primary immunodeficiency or
immune dysregulation syndrome.

Notably, the elevated IgG anti-TTG in this patient was interpreted cautiously. While suggestive
of possible celiac disease, isolated IgG anti-TTG positivity in an infant without clear histological evidence
of villous atrophy may also reflect generalized immune activation rather than true autoimmunity. In
monogenic IBD, aberrant antibody production is a known phenomenon due to disrupted regulatory T cell
function or defects in B cell maturation [4].

Therapeutically, the use of systemic corticosteroids led to significant clinical improvement in both
gastrointestinal and joint symptoms, highlighting the immune-driven nature of the disease. However,
steroid dependence or resistance is common in monogenic IBD, and long-term control often requires early
introduction of steroid-sparing agents such as thiopurines, methotrexate, or biologics [5]. In this case,
sulfasalazine was initiated with plans for azathioprine pending TPMT activity — a prudent strategy given
the risk of severe myelosuppression in TPMT-deficient individuals.

Genetic testing is now a cornerstone of the diagnostic workup in suspected monogenic IBD,
especially in infants with atypical presentations or treatment-refractory disease. More than 70 genes have
been implicated, including those affecting regulatory T-cell function (FOXP3, IL2RA), epithelial barrier
integrity (ADAM17, TTC7A), and autoinflammatory pathways (XIAP, NOD2, CYBB) [6]. Identifying a
causative mutation can significantly influence management. For instance, IL10 or IL10R mutations may
necessitate hematopoietic stem cell transplantation (HSCT), as conventional immunosuppressive therapies
are largely ineffective.

The maternal history of COVID-19 during pregnancy in this case is noteworthy. While no direct
causative link has been established between in utero SARS-CoV-2 exposure and monogenic IBD, there is

emerging interest in how maternal infections and inflammation might influence neonatal immune
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development and trigger disease expression in genetically susceptible individuals [7]. Further research is
needed to elucidate these connections.

Ultimately, this case emphasizes the need for heightened clinical vigilance in infants presenting
with refractory gastrointestinal symptoms and systemic features. Pediatricians and pediatric
gastroenterologists must be aware of red flags for monogenic IBD, including:

e Onset of symptoms before age 2 (especially <6 months)
Poor response to dietary or conventional IBD therapies
Extraintestinal manifestations (arthritis, skin lesions, failure to thrive)

Family history of consanguinity or autoimmune disease

Evidence of immune dysregulation (e.g., elevated inflammatory markers, unusual antibody

profiles)

Early recognition, comprehensive immunologic workup, and prompt genetic testing are critical to
guiding therapy and improving long-term outcomes. In resource-limited settings, international
collaboration—as demonstrated in this case—is essential for accessing advanced diagnostic tools and
personalized treatment strategies.

Conclusion. Infants with persistent hematochezia and systemic manifestations such as arthritis
should be evaluated for monogenic IBD. Early endoscopic and immunologic assessment, along with
genetic testing, are crucial for diagnosis. Prompt initiation of immunomodulatory therapy may alter

disease course and prevent long-term complications.
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SUMMARY

Early-onset inflammatory bowel disease (EO-IBD), especially when presenting before 6 months
of age, raises a high index of suspicion for monogenic IBD. These rare, genetically driven disorders are
associated with atypical presentations, including extraintestinal manifestations such as arthritis.
Differentiating them from more common allergic or infectious conditions poses significant diagnostic and
therapeutic challenges. We present a case of an infant with persistent hematochezia and recurrent
arthritis, ultimately guiding immunologic and genetic investigation for monogenic IBD.
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Detailed Exploration of Inflammation in Depression and Its Interdisciplinary Links. This
comprehensive analysis explores the role of inflammation in depression, emphasizing its significance as a
bridge between psychiatry and internal medicine. Grounded in recent research from 2020 to 2025, the
discussion covers mechanisms, clinical implications, and the evolving understanding of this complex
relationship.

Background and Prevalence. Inflammation, characterized by immune system activation, is
increasingly implicated in psychiatric disorders, particularly major depressive disorder (MDD). Research
suggests that 25-50% of individuals with MDD exhibit elevated inflammatory markers, such as C-reactive
protein (CRP), tumor necrosis factor (TNF-o), interleukin-1f (IL-1f), and IL-6 [1]. This prevalence
highlights a significant subgroup of depressed patients where inflammation may be a key driver. For
instance, approximately 45% of patients with treatment-resistant depression show CRP levels above 3
mg/L, indicating a high-inflammation subtype [3]. The connection to internal medicine is evident, as
inflammation is a systemic process associated with chronic conditions like cardiovascular disease, obesity,
and diabetes. This overlap suggests that depression in these patients may share inflammatory pathways,

necessitating integrated care across medical disciplines.
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Mechanisms Linking Inflammation to Depression. Inflammation influences depression through
multiple pathways, affecting both peripheral and central nervous systems. Inflammatory markers disrupt
neurotransmitter systems, including serotonin, dopamine, and glutamate, which are critical for mood
regulation. For example, elevated CRP levels correlate with increased glutamate in the basal ganglia,
potentially leading to excitotoxicity and reduced brain-derived neurotrophic factor (BDNF), contributing
to symptoms like anhedonia and psychomotor retardation [3].

Innate immune responses, driven by monocytes and cytokines (e.g., TNF-a, IL-1f, IL-6), are
primary contributors. Postmortem brain samples from depressed individuals show evidence of
perivascular monocytes/macrophages and activated microglia, indicating neuroinflammation [1].
Adaptive immune responses, such as decreased T regulatory cells and increased Th17 cells, also play a role,
with T cell-derived IL-4 linked to resilience against depressive behaviors [3].

Stress is a significant trigger, activating the inflammasome through damage-associated molecular
patterns (DAMPs) and microbial-associated molecular patterns (MAMPs) from the gut microbiome,
leading to peripheral inflammation that affects the brain [2]. This stress-induced inflammation can be
transmitted via activated monocytes, blurring the line between physical and mental health.

From an evolutionary perspective, inflammation and depressive symptoms may have been
adaptive, promoting behaviors like social withdrawal to conserve energy and fight infections in pathogen-
rich environments [4]. In modern settings, however, this response may drive depression and contribute

to non-response to traditional antidepressants.

Transdiagnostic Relevance and Neurocircuitry. Inflammation’s role extends beyond depression,
appearing in subpopulations across psychiatric disorders, including bipolar disorder, anxiety disorders,
post-traumatic stress disorder (PTSD), and schizophrenia [1]. This transdiagnostic relevance suggests that
inflammation affects common symptom clusters, such as motivation deficits and anxiety. For instance,
inflammation reduces activity in reward-related regions like the ventral striatum and ventromedial
prefrontal cortex (vimPFC), linked to anhedonia, and increases sensitivity in threat-related areas like the
dorsal anterior cingulate cortex (AACC) and insula, correlating with anxiety and suicidal ideation [3]

Neuroimaging studies, including positron emission tomography (PET) targeting translocator
protein (TSPO) for brain inflammation, are advancing, though current ligands are not yet clinically ready
[3]. These findings underscore the need for psychiatry to consider inflammation as a shared mechanism

across disorders.

Clinical Implications and Treatment Approaches. The recognition of inflammation in depression
has spurred new treatment strategies, particularly in precision medicine. Inflammatory biomarkers, such
as CRP, are used to identify patients likely to benefit from anti-inflammatory therapies. For example, CRP
levels above 1 mg/L predict lower response to selective serotonin reuptake inhibitors (SSRIs), while levels
above 3 mg/L predict better response to anti-inflammatory agents like infliximab (a TNF inhibitor) [3].
Clinical trials targeting TNF and IL-6 in high-inflammation patients are ongoing, with drugs like
minocycline and COX-2 inhibitors showing potential antidepressant efficacy [1].

Lifestyle interventions, such as anti-inflammatory diets, physical activity, and stress management,
are also gaining attention. The following tables summarize factors associated with increased inflammation

and lifestyle interventions to mitigate it:
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Table 1: Factors Associated with Increased Inflammation

Factor Description

Stress (especially early

life) Linked to increased CRP, IL-6, TNF-q, driving inflammation in depression.
i

Obesity and Metabolic

Associated with systemic inflammation, exacerbating depressive symptoms.
Syndrome

. Conditions like cardiovascular disease and diabetes contribute to
Medical Ilnesses . .
inflammation.

Treatment Resistance | High inflammation predicts poorer response to traditional antidepressants.

Table 2: Lifestyle Interventions to Reduce Inflammation

Intervention Description

Emphasizes omega-3 fatty acids, fruits, vegetables, reducing pro-

Anti-Infl Di
nu-intiammatory Liet inflammatory foods

Regular Physical Activity Reduces CRP and cytokine levels, improving mood and reducing

inflammation.
Stress Reduction Mindfulness, meditation, and therapy can lower stress-induced
Techniques inflammation.

These approaches highlight the potential for integrated care models, where psychiatrists and
internal medicine specialists collaborate to address both mental and physical health.
Comparative Studies (2020-2025). Recent comparative studies provide robust evidence for the

inflammation-depression link. The following table summarizes key studies from 2020 to 2025:

Table 3: Comparative Studies on Inflammation in Depression (2020-2025)

Study Design Population Key Outcomes

N=10,357 adults | Elevated CRP (OR 1.58) and WBC (OR 1.88)
Kappelmann et | Prospective | (Gutenberg Health | at baseline predicted new onset depression at
al. (2021) [5] cohort study | Study), aged 35-74 | 5-year follow-up; significant in men, not in

years women

Significant elevations in CRP, IL-3, IL-6, IL-
12, IL-18, sIL-2R, TNF-ot in depressed
patients; reduced variability in CRP, IL-12,
sIL-2R.

Kohler- Meta-analysis | 5,166 patients with
Forsberg et al. of case- depression, 5,083
(2020) 3] control studies | healthy controls

IL-6 is associated with present depressive and

Longitudinal
Lamers et al. anllt;?;i? N=1,255 middle- | anxiety symptoms; predictive of prospective
(2020) [6] iafelzl study aged US adults depressive symptoms, but not when baseline

symptoms are accounted for.

These studies highlight the predictive power of inflammatory markers and the complexity of the

inflammation-depression relationship, particularly regarding gender differences and directionality.
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Longitudinal and Systemic Connections. Longitudinal studies reinforce the link between
inflammation and depression. For example, the English Longitudinal Study of Ageing found that higher
CRP levels predicted increased depressive symptoms over 12 years, particularly in older adults [2]. The
Heart and Soul study linked depression to systemic inflammation in patients with coronary heart disease,
emphasizing the connection to cardiovascular health [2].

Anti-inflammatory treatments, such as TNF-« inhibitors used in autoimmune diseases, have
shown effects on depression and anxiety in chronic physical illnesses, suggesting shared therapeutic
pathways [2]. This is particularly relevant for patients with conditions like chronic hepatitis C, where
treatments like interferon-alpha can induce depressive symptoms [1].

Challenges and Future Directions. The relationship between inflammation and depression
remains complex, with ongoing debate about causality. Some studies suggest that anti-cytokine therapies
improve specific symptoms like anhedonia but may not significantly reduce overall depression scores
compared to placebo, indicating limitations in current approaches [1]. The heterogeneity in inflammation
findings may stem from studying MDD patients with varied interventions, complicating the identification
of never-treated patients with inflammation [2].

Future research should focus on:

e C(larifying causal relationships through longitudinal and experimental studies.
¢ Improving neuro-imaging techniques to detect brain inflammation.
¢ Developing targeted therapies based on inflammatory biomarkers.

¢ Validating precision medicine approaches through large-scale trials.

Methodology for Literature Review. The literature review was conducted by searching PubMed
and other databases for studies published between 2020 and 2025, focusing on comparative studies and
meta-analyses. Inclusion criteria included human studies, peer-reviewed publications. Exclusion criteria
included animal studies, non-comparative reviews, and studies before 2020. A total of 12 papers were
screened, with 3 included in the comparative analysis and 9 excluded (6 reviews, 2 pre-2020 studies, 1
non-peer-reviewed article).

Conclusion. The role of inflammation in depression represents a critical intersection of psychiatry
and internal medicine, offering a shared framework for understanding and treating a major global health
burden. By targeting inflammation, clinicians can potentially improve outcomes for depressed patients,

particularly those with comorbid physical conditions, fostering a more holistic approach to healthcare.
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SUMMARY

Depression, a leading cause of disability worldwide, is increasingly recognized as having a
significant inflammatory component, bridging psychiatry and internal medicine. This review synthesizes
recent evidence on the role of inflammation in depression, focusing on studies from 2020 to 2025.

A literature search was conducted using PubMed and other databases, selecting comparative
studies and meta-analyses published between 2020 and 2025 that investigate the relationship between
inflammation and depression in human populations.

Prospective studies indicate that elevated inflammatory markers, such as C-reactive protein (CRP)
and white blood cell count (WBC), predict new onset depression, with gender-specific effects (stronger
in men). Meta-analyses confirm significant elevations in inflammatory markers (e.g., CRP, IL-6, TNF-«)
in depressed patients compared to controls, with reduced variability suggesting a consistent inflammatory
state. Longitudinal studies show that interleukin-6 (IL-6) is associated with both current and future
depressive symptoms, though the directionality remains complex.

Inflammation appears to play a critical role in the pathophysiology of depression, offering novel
treatment avenues, such as anti-inflammatory therapies and lifestyle interventions. These findings
underscore the importance of interdisciplinary approaches between psychiatry and internal medicine to
enhance patient outcomes.

Keywords: Inflammation, Depression, Psychiatry, Internal Medicine
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It is well established that the incidence of monozygotic twins has increased substantially
worldwide since 1980, attributable to multiple factors. One significant factor contributing to this rise is
the advent and widespread application of in vitro fertilization techniques [4,5]. Consequently, it is highly
relevant to document and analyze the genetic and epigenetic differences between first-born and second-
born twins to enhance our understanding of human genomic characteristics.

The objective of our study was to obtain as much data as possible regarding the differences
between both monozygotic and dizygotic twins. We have been working in this field for a considerable
time, and we believe that we have documented significant findings [1,2,3]. For example, we determined
that twins differ from each other in terms of height, weight, as well as the sequence and arrangement of
primary and permanent teeth eruption [2]. In some twins, we identified a fear of dogs expressed by only
one twin. Additionally, we discovered a twin presenting with supernumerary nipples [3], among other
differences.

The current study aims to draw attention to distinguishing features between twins such as drawing
ability and calligraphy. Regarding calligraphy, we have obtained some results (see Picture 1), which
demonstrate that while the first and second twins write in English almost identically, the first twin’s
handwriting in Georgian is noticeably superior. Moreover, the signature made by the first twin in English

is clearer and more aesthetically pleasing.

Picture 1. Signatures performed by identical (Indian) twins: the signature above the line was made by the

first twin, and the signature below the line was made by the second twin
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As a next step, we aimed to evaluate drawing and calligraphy together in order to determine the
extent of differences between twins in these areas. Both monozygotic and dizygotic twins participated in
our research. The twins were asked to independently draw any image of their choice without any
coordination between them. An additional task required them to write a sentence or produce a signature
on the same sheet of paper.

We were particularly interested in whether any twin would draw the same picture as their sibling,
especially in the case of dizygotic twins. It was found that only one pair of monozygotic twins out of ten
produced drawings with the same content (see Picture 2). Notably, the second-born twin preferred to
complete the drawing with more vivid colors and added a rather unusual inscription: “I drew a vase with
pink flowers,” whereas the first-born twin wrote under their drawing: “I drew a vase with flowers,”

although the flowers were in fact pink.
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Picture 2. Drawings by identical twins: A — drawing by the first twin; B — drawing by the second twin

Considering that twins often possess a strong intuitive connection [7], it cannot be ruled out that
both twins were somewhat aware of the other’s intended drawing. If this was indeed the case, it reveals a
competitive tendency characteristic of the second-born twin towards the first-born twin [6]. This can be
interpreted as follows: if you also drew pink flowers and I did too, then my pink flowers are depicted as
more vivid and more beautiful—an entirely healthy form of competition between twins. However, this
competitive tendency was less pronounced or entirely absent in other monozygotic twins.

Additionally, another interesting detail was observed in this case. Although the handwriting of
both twins is very similar, the second-born twin’s penmanship appears slightly inferior. This is particularly
evident in the last word of the sentence — “flowers” —where the letters are not aligned on the same
baseline.

If we consider the second case (see Picture 3), which also presents drawings made by identical
twins, we can state that there is no significant difference between the drawings, and the handwriting is

almost identical as well.

Picture 3. Drawings by identical twins: A — drawing by the first twin; B — drawing by the second twin
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During the analysis of the drawings created by the twins, particular attention was paid to the use
of colors by some of the twins. The second-born twin demonstrated a clear advantage, even in terms of
color perception (see pictures 4 and 5). The drawings clearly show that in both cases, the second-born
twin’s artwork is superior, and there is a noticeable preference for bright colors. Conversely, in the case

of the first-born twins, the opposite pattern was observed. This phenomenon may have a genetic basis.
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Picture 4. Drawings by identical twins: A — drawing by the first twin; B — drawing by the second twin

Picture 5. Drawings by identical twins: A — drawing by the first twin; B — drawing by the second twin.

With regard to dizygotic twins, it is noteworthy that no instances of drawings with identical
content were observed. Differentiating between twins based on their drawings and handwriting proved
considerably more complex. The data suggest that dizygotic twins tend to employ a similar palette of colors
in their artwork. As with monozygotic twins, the role of shared genetic factors appears to influence these

tendencies.

Picture 6. Drawings by dizygotic twins: A — drawing by the first twin; B — drawing by the second twin
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As seen in Picture 6, the first twin’s drawing is dominated by black, red, and green hues, whereas
the second twin’s drawing features primarily yellow, black, and pink colors.

Thus, our study revealed that, based on handwriting analysis, the first-born twin exhibited slightly
better calligraphy in a greater number of cases, with an approximate ratio of 2:1. However, we wish to
emphasize that drawing premature conclusions in such studies can be somewhat risky. Naturally, it would
be desirable to increase the sample size of twins participating in our experiments to enable a more precise
analysis of the results. Nevertheless, we believe that in the future, we will be able to establish collaboration
with international colleagues working on similar topics, and through joint efforts, achieve significantly
improved outcomes.

Finally, we surveyed a substantial number of parents of twins regarding whether the second-born
twin exhibited competitive tendencies toward the first-born twin. It was revealed that such a “gene”
indeed exists in some twins and is more characteristic of the second-born twin, although it is occasionally
observed in the first-born twin as well. Among the 10 monozygotic twin pairs participating in our study,
this trait was present in only two pairs. In contrast, among 10 dizygotic twin pairs, we identified the
presence of this so-called “competitive gene” in three pairs. Whether such a gene actually exists, which

we have provisionally termed the “competitive gene,” remains unknown to us.
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SUMMARY

In our assessment, a series of distinctions exist within the developmental cascade among both
monozygotic and dizygotic twins and their co-twins. Previous studies have allowed us to highlight certain
differentiating phenotypic traits; however, the present investigation focuses specifically on differences in
artistic expression, namely drawing and calligraphy, among twins. Our findings confirm the existence of
such differences, which may hold significant implications for the comprehensive study of twin genetics
and epigenetics. Furthermore, we documented that a form of intra-pair competitiveness occurs in some
twin pairs, with this behavioral tendency being more prominently expressed by the second-born twin in
relation to the first-born twin, rather than the converse.

Keywords: twins, gene, competition
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MODERN APPROACHES OF COLORECTAL CANCER MANAGEMENT
Institute of Clinical Oncology

SUMMARY

Colorectal cancer (CRC) is the third most common cancer worldwide, and the second most
common cause of cancer-related death. Accordingly, there is ongoing research aiming to find new and
improved treatment modalities for CRC that can increase survival and decrease overall morbidity and
mortality. Current management strategies for CRC include surgery, radiotherapy, chemotherapy, and
immunotherapy, in addition to their combination. Nevertheless, CRC management remains a major
challenge. This review summarizes the most recent therapeutic approaches for CRC, with special emphasis
on new strategies that are currently being studied and have great potential to improve the prognosis and
lifespan of patients with CRC.
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1.Introdaction

One of the primary causes of premature aging and many diseases is the action of free radicals. In
healthy individuals, natural enzymatic (e.g., SOD, catalase, glutathione peroxidase) and non-enzymatic
antioxidant systems counteract oxidative stress. However, under conditions like malnutrition or disease,
these defenses may be insufficient, allowing harmful free radicals to accumulate and damage cells [1,2].
Wine, a complex beverage with nutritional and therapeutic properties, owes much of its health benefits
to polyphenolic compounds, known for their antioxidant and anti-inflammatory effects. The
concentration of these compounds varies by grape variety and production method. Traditional Georgian
winemaking in kvevri-large clay vessels-differs significantly from classical methods, potentially resulting
in higher polyphenol levels and antioxidant activity due to extended contact with grape pomace and the
unique properties of the kvevri [3,4]

This study aims to establish a chemiluminescence-based method to evaluate antioxidant activity
and use it to compare polyphenol and flavonoid content, as well as antioxidant capacity, in Georgian wines
produced by both traditional and classical methods. It also seeks to determine the correlation between

total polyphenol content and antioxidant activity.

2. Materials and methods

2.1. Materials

All chemicals were of analytical purity and were obtained from Sigma—Aldrich.

Determination of the total phenolic content using the Folin—Ciocalteu assay reagents. Gallic acid,
aluminum chloride (ALCLs). Quercetin. NaNOz, NaOH. buffer-Na:B:O710H20, PH=9.18; Potassium
ferricyanide (III) 5% solution. 0.05% luminol (KsH7N3O2) solution in dimethylsulfoxide. 3% hydrogen
peroxide.

Georgian wines: Rkatsiteli, Saperavi, Kisi, Khikhvi (classical and kvevri wine)

2.2. Methods

2.2.1. Chemiluminescence

Chemiluminescence is the luminescence of bodies, caused by chemical effects or during the course
of a chemical reaction. Chemiluminescence is related to exothermic chemical processes. Luminol
(CgH7N30,), a pale-yellow compound, exhibits chemiluminescence when activated by an oxidizing agent.
It dissolves well in polar solvents and is widely used to monitor reaction progress and kinetics. In forensics,
luminol detects blood through its reaction with iron in hemoglobin. In biology, it's used in western
blotting to detect metals and proteins. To produce light, luminol requires an oxidizer like hydrogen
peroxide, often catalyzed by substances such as potassium ferricyanide. Under alkaline conditions, luminol
forms a dianion, which reacts with oxidized intermediates to form unstable organic peroxides. These
rapidly decompose, releasing nitrogen and generating 5-aminophthalic acid with excited electrons. As
these electrons relax, light is emitted and recorded via a photomultiplier (diagram #1). The method allows
for live observation and studying the kinetics of its progress (diagram #2) [5].

The main parameter of the mentioned process on the kinetic curve (A) is the height of the peak
H, which is directly proportional to the amount of free radicals, the more radicals are released in the area,
therefore, more will come into contact with luminol, oxidize it, and the glow will be correspondingly

stronger. In response to this, when an antioxidant is placed in the area, as a result of its action, either the
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number of radicals directly decreases, or the action of already formed ones is limited, therefore, the

brightness decreases and the peak of curve (b) is low - h peak height.

Diagram 1. Schemic diagram of chemiluminometer
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Diagram 2. Conditional graphical representation of the induction curve of luminol chemiluminescence
initiated by hydrogen peroxide

Chemiluminescence (CL) intensity (a.u.)

1 23 4 5 6 7 8 9 10 11 Time(sec)

In the currently presented study, during the course of the experiment, we added: 4 ml of buffer-
Na»B:0O710H20, PH=9.18, to the incubation area, which is compatible with the chemiluminometer; 5%
red blood salt solution - 50ul; 0.05% luminol (KsH7N3Oz2) solution (we used dimethylsulfoxide as a solvent)
- 50pl; We added different samples to the specified mixture, in our case we used: 20-20pl of wines aged in
kvevri according to the traditional Georgian method and according to the European classical method:
Saperavi, Rkatsiteli, Kisi and Khikhvi. In the control solution, instead of the sample, we added 20pl of
alcohol-aqueous solution. Then we transferred the already obtained solution to the luminometer socket
and added 200pl of 3% hydrogen peroxide, which was decomposed into various radicals by the action of
the red salt of the joint, and their action on the luminol gave us a glow, which was recorded on the self-
insect.

First, we calculate the chemiluminescence intensity-peak height of the control solution and wine
samples, and express the antioxidant activity by reducing the peak height of the control solution (without

antioxidant) by the antioxidant in percent, using the following formula:
AA= (1-h/H) x 100% (1)

H-luminescence intensity-peak height in the area without addition of antioxidant. Height of h-
peak after addition of antioxidant. This formula is actively used to express antioxidant activity in EPR

data, and we also prefer to use it.
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In contrast to the relatively slow chemiluminescence reaction of lucigenin or luminol with
solutions under other conditions, in our case the chemiluminescence reaction decays very quickly
(diagram #2), while the chemiluminescence reaction of luminol in other studies remains slow and the
luminescence intensity becomes maximum after several minutes [6,7].

The main reactive oxygen species produced during degradation of hydrogen peroxide in alkaline
solutions are the superoxide radical anion (O2:-), the hydroperoxy radical anion (HO2:-) and the hydroxyl

radical (OH*) which react chemiluminogenically with luminol.

2.2.2. Determination of total polyphenols by Folin-Ciocalteu method

The total phenolic content is measured using the Folin—Ciocalteu spectrophotometric method.
Phenolic compounds in the sample are oxidized by Folin’s reagent, which contains phosphotungstic and
phosphomolybdic acids. This reaction produces blue tungsten and molybdenum oxides, and the resulting
color intensity is measured at 765 nm. The absorbance, or phenolic coefficient, is proportional to the
phenolic content.

Gallic acid is used to create a calibration curve with concentrations of 20, 40, 80, and 120 mg/L. In
the experiment, 25 ml flasks were filled with 9 ml distilled water, followed by 1 ml of either sample or
gallic acid standard. Wines made from Rkatsiteli, Kisi, Khikhvi, and Saperavi (both kvevri and classical
methods) were tested. Next, 1 ml of Folin’s reagent was added, followed by a 5-minute wait, then 10 ml
of 7% Na,COs;. The flasks were topped off with distilled water and incubated in the dark for 90 minutes

before measuring absorbance at 765 nm [8].

2.2.3. Determination of total flavonoids by AlCls method

This method measures flavonoid content based on the formation of colored complexes with
aluminum chloride (AICl;), which binds to specific hydroxyl and keto groups in flavonoids. The color
intensity, read at 510 nm, is proportional to flavonoid concentration. Acid-labile complexes also form with
orthohydroxyl groups in flavonoid rings A and B.

A calibration curve is built using quercetin in ethanol at concentrations of 20, 40, 80, 120, and 160
mg/L, with a stock solution of 1 mg/ml. In 25 ml flasks, 10 ml of water and 2.5 ml of either sample or
quercetin standard are added; one blank contains only water. Then, 0.75 ml of 5% NaNO, is added,
followed by a 5-minute wait. After that, 0.75 ml of 10% AICl; is added, with a 6-minute delay. Finally, 1
M NaOH and 6 ml of water are added, and absorbance is measured at 510 nm [9,10].

2.2.4. Statistical data processing

For the statistical analysis of the data, we used two-way analysis of variance (Two Way Anova).
The analysis revealed a statistically significant difference between the antioxidant activity of wines made
by different methods (kvevri, classical) (F=249.743, p<0.05), and between the antioxidant activity of wines
made from different varieties of grapes (F=37.309, p<0.05).

3.Results and discussion

3.1. Concentration of total polyphenols and flavonoids

As expected, kvevri wines showed significantly higher polyphenol concentrations. Among all
samples, Saperavi kvevri wine had the highest total polyphenol content at 4070.5 mg/L. Notably, even
Saperavi made by the classical method (2605.5 mg/L) had more polyphenols than some white kvevri
wines—Khikhvi (1580.5 mg/L), Kisi (2180 mg/L), and Rkatsiteli (2045.5 mg/L). This aligns with known
trends, as red wines typically contain more polyphenols due to higher anthocyanin and flavonol levels

and differences in production methods.
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Table 2. Concentration of total polyphenols in some Georgian wines.

Sample Concentration of polyphenols

(mg/1) (gallic acid equivalent)
Rkatsteli kvevri 2045.25
Rkatsiteli classic 196.75
Kisi kvevri 2180.25
Kisi classic 696.375
Khikhvi kvevri 1580.25
Khikhvi classic 367.75
Saferavi kvevri 4070.5
Saferavi classic 2605.5

A similar ratio can be observed between the content of flavonoids, the Saperavi wine made in
Kvevri was characterized by a higher content, which was conditionally assigned 100% content of
flavonoids, due to a comparative analysis, and according to this, the percentage distribution of the content

of flavonoids of the rest of the wines is given in the form of a table below:

Table 3. Concentration of total flavonoids in some Georgian wines

Sample Flavonoid content % (quercetin
equivalent)
Rkatsteli kvevri 54.3
Rkatsiteli classic 49
Kisi kvevri 54.3
Kisi classic 16.3
Khikhvi kvevri 40.7
Khikhvi classic 6.7
Saferavi kvevri 100
Saferavi classic 63

3.2. Antioxidant activity
As we mentioned, we took 20pul of wine samples for analysis and the antioxidant activity was

calculated at the mentioned concentrations, however, since it is accepted that the antioxidant activity is
expressed in relative units by recalculating per 1-ml sample (in our case, wine), we multiplied the obtained
results by the corresponding concentration and presented them in relative units instead of percentage. in

the form of a bar chart (see diagram 3).

Diagram 3. Relative antioxidant activity represented by bar graph.
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Using the luminol chemiluminescence method, we calculated the relative antioxidant activity per
1 ml of wine. The highest activity was observed in Saperavi kvevri (4547.5), followed by Kisi (4375) and
Rkatsiteli (4282.5), both also made in kvevri. Despite their lower polyphenol and flavonoid concentrations
compared to Saperavi, Kisi and Rkatsiteli still demonstrated strong antioxidant activity. This suggests that
the qualitative composition of polyphenols—such as the number, position, and stability of hydroxyl
groups—plays a key role in antioxidant effectiveness.

Interestingly, Kisi made by the classical method contained nearly four times more polyphenols
than Rkatsiteli made the same way, yet their antioxidant activities were nearly identical, further
highlighting the importance of polyphenol quality over quantity.

According to the two-way analysis of variance (Two-Way Anova), the antioxidant properties of
wines placed in kvevri are much higher, regardless of which grape variety they are made from.
Antioxidant properties of Saferavi wines are also reliably high, regardless of the technology (Georgian
traditional - Kvevari and European - classic) the wine is made. As for the interaction of research factors
(type of wine, variety), among them, a statistically significant interaction (F=18.553, p<0.05) indicates that
although the antioxidant activity of wines made from Rkatsiteli and Kisi grapes does not reliably differ
neither in kvevari nor in classic wines, the above-mentioned statistically significant effect (p<0.05) of the
difference according to varieties is due to the high antioxidant activity of Saperavi in both kvevari and
classic wines, The antioxidant activity of wines made with different technologies differs according to
varieties: although the antioxidant activity of wines made from Rkatsiteli and Kisi grapes does not reliably
differ in either kvevari or classic wines, the reliable difference depending on the varieties is due to the
particularly high antioxidant activity of Saperavi in both kvevari and classic wines. Therefore, the
antioxidant activity is simultaneously determined by the type of wine, as well as the method of its

preparation.
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SUMMARY

Within the framework of this study, we quantified the concentrations of polyphenols and
flavonoids present in wine using the Folin Ciocalteu and AlCl 3 methods, and assessed antioxidant activity
using the Luminol Chemiluminescence method.

Wines aged in kvevri show high levels of polyphenols and flavonoids. The red wine Saperavi,
made classically, had more of these compounds than kvevri-made white wines like Kisi, Khikhvi, and
Rkatsiteli. A correlation between polyphenol content and antioxidant activity was noted-wines with more
polyphenols generally had higher antioxidant activity. However, this did not hold for classically made
Kisi, which had more polyphenols but lower antioxidant activity than Rkatsiteli, suggesting differences in
the quality of antioxidant compounds.

Overall, it can be said that the concentration of total polyphenols and flavonoids in kvevri and
classical Georgian wine partially correlates with their antioxidant activity.

Keywords: Free radicals, luminol, antioxidants, chemiluminescence, Georgian wine, total
polyphenols and flavonoids.
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CHRONIC URTICARIA
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SUMMARY

Chronic spontaneous urticaria is one of the serious challenges of modern clinical allergology,
which causes serious decrease and discomfort of patients' quality of life. A separate problem is the
difficulties of its management and the low effectiveness of traditional antihistamine drugs (symptomatic
treatment). Because of all this, the agenda was on the development of chronic spontaneous urticaria
pathogenesis and developing innovative methods in this regard. Serving the article below to discuss this
problem.

Keywords: urticaria, chronic, allergology
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HHUHO B. IJUICKAPHIIIBUJTH, AJIEKCAH/IP KAITUTA/]3E, HATO KOPCAHTHA,
L[HCKAPH ITHCKAPHIIIBHJIH, HUHO H. [[HCKAPHIIBHIH, HUHO A/JAMAIIBHIH
CTUMYJIATOP KOPOTKOUMITYJILCHBIY CKM-01 «<BUOTOHYC»
B KOMIVIEKCHOM JIEYEHVY BUTUJINTO
JemapramentT nepmatoBereponorun TTMY; I'AY; Accoruanus sutunuro; Townmucu, I'pysus
Doi: https://doi.org/10.52340/jecm.2025.02.25

NINO V. TSISKARISHVILI, ALEXANDER KATSITADZE, NATO KORSANTIA,
TSISKARI TSISKARISHVILI, NINO I. TSISKARISHVILI, NINO ADAMASHVILI
SHORT-IMPULSE STIMULATOR SKI-01 "BIOTONUS"
IN COMPLEX TREATMENT OF VITILIGO
Department of Dermatovenereology TSMU; GAU; Vitiligo Association; Tbilisi, Georgia

SUMMARY

The aim of the study was to establish the effectiveness of the short-pulse stimulator SKI-01
"BIOTONUS" in the complex treatment of vitiligo. The study involved 45 people (25 women and 20 men)
aged 18 to 65 years with a disease duration of 1 year to 15 years, who were divided into 2 groups: the main
(23) and the comparison group (22). The comparison group consisted of patients who underwent
traditional treatment (vitamin therapy, antioxidants, trace elements, sedatives, local corticosteroids and
calcineurin inhibitors). Patients of the main group, along with traditional therapy, additionally received
a course of treatment with the short-pulse stimulator SKI-01 "BIOTONUS". Along with the positive
dynamics in terms of functional disorders of the nervous system in the main group, earlier appearance of
foci of repigmentation was observed, and the repigmentation itself was uniform in nature without signs
of hyperkeratosis and peeling.

Absolute safety, absence of contraindications (except for general contraindications to
physiotherapy procedures) and undesirable side effects, availability, simplicity, possibility of use at home
and effectiveness allow us to recommend the proposed method for the treatment of patients with vitiligo.

Keywords: vitiligo, biotonus, ski-01, short-impulse, stimulator

Koxa saBnraace aHATOMO-(PU3MONOTMYECKOH YaCTBIO ILEJOCTHOTO OPTaHM3Ma IIOCTOSHHO
IIO/IBEPTrasCh BO3AEHUCTBUAM (PAaKTOPOB BHEIIHEH Cpenbl, O0BbeJUHAET B OPTaHU3Me B eUHOe IleJoe BCe
TKAaHU U opraHsl u KoopguHupyer depe3 IIHC ux cmemudnyeckyio aKTUBHOCTB B COCTaBe II€JIOCTHBIX
TOMEOCTaTU4YeCKUX U IIOBeJleHYeCKUX (QYHKIMOHANbHBIX cucrteM [1]. Hapyurenus mpu wu3BecTHBIX
YCJIOBHAX TaKOH KOOPAMHAIIMY MOTYT BBI3BAaTh pasJIMYHbIe KOXHBIe 3a00/IeBaHUA: QYHKIIMOHAIBHbIE U
OopraHuYecKye HapylIeHUs HepBHOH CHCTeMbI (KaK IIeHTPalIbHOM, TaK U ImeprudepudecKoii), HapyluleHUs
byHKIMYM SHIOKPUHHBIX JXKejle3, KpoBoobpauenus [2]. K xpoHudeckum 3a607eBaHUAM KOXKXU OTHOCUTCS
ImpefMeT HAIlero WCCIefoBaHWA - BuTwiIuro. Jlna 3Toit Oole3HM XapaKTepHBI IOABIEHUA
IEeINTMEeHTUPOBAHHBIX IIATEH I[BeTa ajebacTpa MM CIOHOBOM KOCTH. OTHOIATOTEHE3 BHUTHJIHUTO
MyIbTH(AKTOPHBIM U Ha CETONHSNIHUI AeHb He [0 KOHIA u3ydeH [3,4]. BuTuiauro - ogHO M3 caMbIx
CJIOXKHBIX B JIedeHHM 3a00JIeBaHUI, KIMHUYECKOe IIPOSBIeHHe KOTOPOTO OKAa3bIBaeT OTPHUIATEIbHOEe
BJIMSAHME Ha KAYeCTBO XU3HU. CAMOOIIEHKY U IICUXOCOIIMAIbHOE 0JIaroIoIydne YeIoBeKa.

Hecmotps Ha ompeesieHHBIH IIPOrpecc, JOCTUTHYTHIH 3a ITOC/IeJHYe TObl B U3yYeHNU BUTHINTO
MHOTHe BOIIPOCHI ITaTOreHe3a, KINHUKHY 1 JIeYeHUA STOT0 ZepMaTo3a OCTAIOTCS HepellleHHBIMU HJIM BeChMa
cuopusiMu [5,6]. Hepenkxo mis oGBsCHeHMSA IaToreHe3a Pa3sAUYHBIX KIMHHUYECKHX (OPM BUTHIIHIO
WCIIOIB3YIOTCSA pasHble TeopeTHYeCKHe KOHIENIWH. XOTHA IIPeJIIOJIOKeHUA O BO3MOXHOM YYacTHHU B
Pa3BUTHM BUTHJINTO KaKOTO-JTHOO pacCTpOICTBA MHHEPBALMH BBICKA3BIBAIHCH JOBOJBHO AABHO, OTIIOM
HeHpOTeHHOH TeOpHH BUTHJINTO IO IpaBy cuuTaerca A.Lerner. B ocHOBY JaHHOH KOHIENIINH OH

TIOJIOXKUJT M3BEeCTHBIN (baKT €IVHCTBA IIPOMICXOXAEHUSA HEPBHBIX KJIETOK M MEJIAaHOLVWTOB M3 HEPBHOI'O
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rpe6elrka 5KTOAEepPMBI U TO, YTO 00a BHUA KJIETOK HCIIOIB3YIOT [AJIA CeKpeIluy CBOero Hauboee BaXKHOTO
IIPOAyKTa (IlepBble - KATEXOJIAMHUHOB, BTOPbIE - MeJIAaHMHA) OLUH U TOT JK€ UCXOIHBIN MaTepHas - THPO3UH.
B moaTBepxeHNe JaHHOM TeOpUHU NPeACTaBIAI0OTCI MHOTHE KIMHUYeCKHe HaOII0feHNs, YKa3bIBaIoIIye
Ha CBA3b JEINTMEHTAIIUY C IIATOJIOTHEl HePBHOM CHCTEMEI, a TAK)Ke pa3IWYHbIe DKCIIepUMEHTATbHEIE,
maTodusnosornyecKkre U mnaromopdosorudeckue ucciaenoBaHus [1]. BombIMHCTBO MeTOZOB jeueHuUs
BUTWJINTO MOTYT INPUMEHATHCA IJINTENBHO MeCALBI M TOZABI, IpeXxAe d9eM CO BpeMeHeM IIOSBUTCSH
penurmenTanys. [IporHo3 jeueHus 3aBUCUT OT [JIUTENBHOCTH U KIUHUYIECKOM GopMmsl Jepmarosa [5,7].
VimeHHO mOSTOMY &JIA JIeYeHUsd [JOJDKHBI IPUMEHATHCA aJbTepHATUBHBIE, IeHCTBEHHBIE CIIOCOOBI
yIIpaBJIeHHSA COCTOSHHEM INAlMeHTOB; OT MCIIOIb30BaHUA KaMy(JIbKa O ZOCTYIIHBIX METOJIOB Tepalluy,
KOTOpBIE MOTYT 00eCIIeYnTh 3HAUNTEIbHOEe YIydlleHre KaueCTBa XU3HU allieHTa.

B.M1.[lyOpoBCKMiI OTMETHB CBfA3b BHUTHJINTO C HApPYIIeHUAMH (PYHKIHMII HEpBHOH CHCTEMEI,
SHIOKPHUHHBIX JKeje3, IOIYCTHJI, UYTO (PAaKTOPHI, 3aZepKUBAlOIUe IIPOLecC OKUCIEHUS DSH3UMOB,
IlepeBOAIINIX TUPO3UH B MeJIAHWUH, a TaKXKe CHIDKeHNe B KPOBH MUKPO2JIEMEHTOB MeIU U Kejie3a, MOTYT
OBITH IPUYACTHBIMY K Pa3BUTUIO OOJIE3HU U NPEIJIONKII UCIOIb30BaTh OOIIMIT MaccaX C IUTATeIbHBIMU
KpeMaMu (MJIM MacJIaMK) B KOMILIEKCHOM JIeYeHUU AaHHo nmatoxorun. B.A Ilypuxsanuzaze u B.H.Borrun
IpeAOXKUIN IPU JIeYeHUU AyTOMMMYHHBIX (POPM BUTHUINTO Ha (OHe OOIENPUHATOrO JIeYeHUS
BO3ZIeHCTBOBATh CepeOPAHBIMY UTJIAMU Ha BbIIBIEHHBIE KOPIIOPAJIbHbIE TOUKY aKyIIyHKTYPHI [9].

Y4auTeIBas BBHINIEH3JIOXKEHHOE, BeChbMa WHTEPeCHBIM IIpeZCTaBIAeTCsa BO3/eliCTBIEe MMITYIbCHOTO

DJIEKTPHUYIECKOT'O TOKad Ha KOXXHYIO IIPOEKITHIO PE(bJIEKTOpHBIX 30H B KOMIIJIEKCHOM JIEU€HHNH BUTHUJINUIO.

enbio HCCIeIOBaHUA SIBUJIOCH yCTaHOBJIEHUE addexTUBHOCTU CTHUMYJIATOPA

xopoTtkoumiryrbcHOro CKH-01 «BMOTOHYC» B KOMIIZIEKCHOM JIeYeHUN GOIBHBIX BUTHIIUTO.

Marepuan u Merogst. [Tog HaGmomeHneM HaxoquI0Ch 45 60apHBIX BUTHINATO (25 xeHmuH U 20
MyX4YMH) B Bospacre oT 18 zmo 65 smer c pmaBHOCTBIO 3aboneBaHus or 1 roma go 15 rer.
JlenurMeHTHPOBaHHBIE OYaru BUTHIMTO OBLIM PAcIIOIOXKEHBI Ha JHile (BOKPYT IJa3, BOKPYT pTa) U Ha
BEPXHUX KOHEUHOCTAX (THLIBHAS ITIOBEPXHOCTH KUCTH C YaCTUYHBIM IIepeXo/oM Ha ianoHs). [lo zanueiM
Pa3HBIX aBTOPOB U pe3yJIbTaTaM COOCTBEHHBIX HAOIIOfeHUH, 09aru BUTHINTO Ha KUCTAX HauboJjee TPYIHO
noamarorcs gedeHuro. Habmiomaemsre GonbpHBIE OBLIM Pa3ZiesleHbl Ha 2 TPYINIIBI: OCHOBHASA U TPYIIA
cpaBHeHud. llanyeHTaM OCHOBHOM TIPYNIIBI HApALY C TPAaZUIMOHHOHW Tepamlueil IOIOJTHUTEIBHO
Ha3HAYaJIach TePAIHs C UCIOIb30BaHNEM CTUMYIATOpa KopoTkouMmiryascHOM CKU - 0,1 «<BMOTOHYCo.

Amnmnapar «BMOTOHYC» npepnasHaueH AA BO3ZEeHCTBUA UMITYIbCHBIM DJIEKTPHYECKHM TOKOM
Ha KOXHYIO IIPOEKINIO pedIeKTOPHBIX 30H C LIeJIBIO JeYeHH 3a00IeBaHNi IepudepudecKoil HepBHOM
CHCTEMBI, CHATHA  OOJIEBBIX  CHHIDOMOB  pa3JIUYHOTO  TIPOUCXOXKIEHUS UM  KOPPEKIUU
ICUXO(U3NOIOTUYECKOTO COCTOSHUSA 4YejoBeKa. llpuMmeHeHue ammapaTa BO3MOXKHO B JeueOHO -
IpOGUIAKTUYECKUX YYPEXAEHUAX IIUPOKOTO IPOdUIL, B CIOPTHBHOI INPAKTHKe M HAa JOMY IIOCIe
COOTBETCTBYIOIIEeH KOHCYIBTAIIK Bpadya.

e Ammapar «BMOTOHYC» Henb3s NCIOIB30BATh OZTHOBPEMEHHO C APYTHUMU JIe4eOHBIMHU alllIapaTaMU.

e 3ampemaeTcs IOJIB30BATHCA AIIAPAaTOM JIUIAM, KOTOpbIe IPUMEHSIOT Hapy>KHbIE WM BXKUBJIIEMBIE
(MMILTAaHTHpYeMble) SJIEKTPOCTUMYIATOPSL.

e Ecau Bo3gelicTBHe ammapara BBI3BIBAET IIOSBJIE€HHE HEOOBIYHBIX PpeaKIUi OpraHM3Ma CieLyeT
OTKAa3aThCA OT €T JaMbHeHIIero IpuMeHeHUA U OOPaTUTHC K Bpady

e 3ampeuaeTcs IIpHeM aJIKOTOJIA B IIpOliecce JIeYeHUs

e Ilpumenenve ammapaTa IIPOTUBOIIOKA3aHO IIPW: HOBOOOPA3OBAHMAX 3JI0KAYECTBEHHON U

IOOpOKaveCcTBEHHON IIPUPObI, UHGAPKTe MUOKApZa. Pe3KOM HMCTOIIEHWH, OCTPhIX WHGEKIIMOHHBIX
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3a00/IeBAaHUAX M JIMXOPAJOYHBIX COCTOSHUAX, O€PeMEHHOCTH, CYJOPOXHOM CHHIpPOMe, OOJIe3HIX,
Tpe6GyOMUX XUPYPrUIeCKOTO JIeYeHUsS U UHTEHCUBHOMN T€PaIuu.

B mucTpykuun no nmpumenenuio ammaparta «BMOTOHYC» pedrexropHble 30HBI 0603HAUEHBI
COTJIACHO OZHOM M3 OOLIeNPHHATHIX KiIaccuduxanuii pedreKTOpHBIX 30H (TOUeK aKyIyHKTYpHI), TZhe
mepsas nudpa 0603HaYaeT HOMep CUTHAJIA, ¥ BTOpas - IOPAJKOBBIN HOMEP TOYKH aKyIIyHKTYPBI Ha DTOM
KaHaJe.

[Tox6op 60MbHBIX, BKIIOUYEHHBIX B MCCIeOBaHMe, GBI OCHOBAH Ha JAHHBIX aHAMHe3a IIallieHTa.

ITpu c6ope aHaMHe3a, BOSMOXKHYIO IPUYUHY 3a00eBaHus ykazanu 95%; Cpenu npearosaraeMsix
GbakTOpOB, IIpe/IeCTBOBABIINX PAa3BUTHUIO BHUTWIATO B OOJBIIMHCTBe ciaydaeB 76% Ha3bIBazach
IICUXHWYeCcKas TpaBMa (CTpeccoBas CUTyalys, SMOLMOHAIBHOE IIepeHalpsoKeHue, UCIyT U ap.) Butmwiuro
BO3HHKAJIO IIOCTe HeHCTBUA Takoro ¢(akTopa B TedeHHe 2-3 HeZenb L0 HECKONbKUX Mecaies. [Ipum
HAaJIWYUYM HEBPOTUYECKUX JKanob (HecZep)XKaHHOCTh, Ppas3fpaKUTeIBHOCTh, YacTO C IoTepeit
camoobazanmsa, 6eCCOHHUIIA, TOJOBHbIe OOIM, IOTINBOCTD, ITOSIBIeHNE KPACHBIX IIITEH Ha KOXe IIpPU
BOJIHEHUSX), IPU SMOLMOHAIBHOM €1a60CTH (3ka00bI HAa COHJIIMBOCTD, CHIDKEHME aMSITH U BHUMAaHUS,

YTOMIJIIEMOCTD U HJIEIKCI/IBOCTB), GOIbHEIE KOHCYJIbTHPOBAJIMCHh HEBPOJIOI'OM.

PesynsraThl HccaefoBaHuA U MX obcyxeHue. [Ipu rccieoBaHNY HEBPOJIOTUYECKOTO CTATyCa -
y 20 601bHBIX OBLIN BBIABIEHBI HApPYIIeHUS (PYHKIIMOHATBHON JeATeIPHOCTH B BUJIe TUIIEPCTEHUIECKOH
(bopMBI HEBpaCTEHUH, COIIPOBOXKIAIONINECS BeTeTATUBHBIMU PACCTPOHCTBAMU, ITOTIUBOCTBIO, TPEMOPOM,
IIOXOJIOZAHNEM KOHEYHOCTeH, CTOMKMM JAepMorpadusMoM, ycuiaeHueM pediekcoB. Y 13 GOIBHBIX
OTMeYasIuCh ABJIeHHA TUIIOCTeHNYeCKOi (opMsbI HeBpacTeHUU. TakuM 06pas3oM, y 71 % G0IbHBIX UMeIHNCh
GbYHKIMOHA/IbHbIE HApylleHUs HEpPBHOH cucreMbl. OpraHMYeCKUX HMOpPaKeHWH HEPBHOH CHCTEMBI Y
60IBHBIX 00C/IeJOBAaHHOM IPYIIIEI He ObLIO0. JlemurMeHTHpOBaHHbIe OYary BUTHUINTO OBLIM PACIIOIOKEeHBI
Ha Jjnne (BOKPYT TIJa3. BOKPYT pTa) M HA BEPXHUX KOHEUYHOCTAX (TBUIBHAS IIOBEPXHOCTh KHCTU C
JaCTUYHBIM IIepeX0ofioM Ha 1afoHb). Habaiomaemsre 6obHbIe ObLIN PasfieieHbl Ha 2 TPYIIIBL: OCHOBHAA U
rpymima cpaBHeHUs. IlanmeHTaM OCHOBHOI IPYNIIBI HAPAAY C TPAAUIIMOHHON Tepanueil JOIIOJIHUTEIbHO
Ha3HAYaJIOCh JIeYeHue C UCIOIb30BaHueM cTuMyaTopa KoporkoumiyabcHoi CKHM-0,1 «<BUOTOHYCo.
Bpewms Bo3zelicTBUA Ha OJHY pedIeKTOPHYIO 30HY COCTaBIAIO 4 MUHYTHL. B TeueHme Bceil pouenypsl
PeTyJIATOp YacTOTHI HMITYJIbCOB (4) yCTaHaBIMBAjACA Ha 3eJIeHOM OTMeTKe. IIpomoinKHTenpHOCTH
mpouexnyps! cocrasisa 20 munyT. Kypce nevenns cocrosn B cpentem u3 10 - 12 exxegHeBHBIX IpoIeyp,
JedeHre OOJBHBIX BUTHUINIO IIPOBOAMIOCH C COXpaHeHHeM OOBIYHOTO peXMMa Tpyza. B mpomecce
JIe4eHNs KOPOTKOMMITYJIBCHBIMM TOKAMM IAI[MEHTHI OTMeYaJH 3aMeTHOe YIydlleHUe CaMOYyBCTBUS;
CHIDKeHHe SMOIMOHAJBHON HANpPKeHHOCTH M JIAOMIBHOCTH, AJIUTENBHO COXPAHAIONIeeCs YyBCTBO
IOyLIeBHOTO KOM(OpPTa, yJIydlIeHHe CHA, yMEHBUIEHWe FUIM IIOJTHOe HMCYe3HOBEHHe TOJIOBHBIX OoJIei,
CHIDKeHHe KOH(IMKTHOCTH, IIOBBIIIEHHE PAaOOTOCIIOCOOHOCTH U IIOBBIIIEHWE ITPOM3BOJUTETBHOCTU
TPy Za.

I'pynmy cpaBHeHMA COCTaBUIM OOJBHBIE, KOTOPHIM IIPOBOAWIOCH TPAAUIIMIOHHOE JedeHUe
(BUTaMHUHOTepanus, AaHTUOKCHUIAHTHI,  MHUKDOJJIEMEHThI, CeIJAaTUBHBIE  IIpelapaTbl,  MeCTHO
KOPTUKOCTEPOUIBI ¥ KAJTbIIMHEBPUH - MHTUOUTOPSHI). B pa3BUTHUM pelMrMeHTanuy Y OOJIBHBIX OCHOBHOM
TPYIIIBI BBIAEIIAIACH OIIpe/leJIeHHas DTAITHOCTh: IIPeX/e BCETO NMPeKpallaIoch MOABIeHNe HOBBIX IIATEH
WIM yBeIWdYeHUe CTapbIX IIATeH BHUTHWINWTO, 4YTO O0e3yCJIOBHO SABIAJIOCH IIOKAa3aTeJeM OCTAaHOBKU
IIPOrpeCCUPOBAHUSA IIATOJIOTUIECKOT0 IIPOIIeCCa; 3aTeM IOABJIAIACh PEIIUTMEHTALIU B OYaraxX MOpaKeHUs,
YTO ABJAETCA TJIABHBIM IIOKa3aTesleM IIOJOXHUTEIbHOro d¢ddeKTa IpH JIeYeHUH BUTHINTO, IPU DTOM
xapakTep penurmeHTanuu B 10 ciryvasx HocuI nepudOUINKYIAPHBIH, T.€. B BU/le BKpaIUIeHUH TUTMeHTa,

CBA3AaHHBIX C BOJIOCAHBIMHA (bO)IJII/IKYJIaMI/I, KaK 1O Bceit IIOBEPXHOCTU IIATHA, TaK W IIO €ro Kpalo, B 5
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CIydYasfx - B BHJe CIUIOIIHOK IIOJIOCKH II0 Kpalo 0dara; B 5 ciy4agx - CMeIIaHHBIH, KOIZla MMeJIOCh
OZHOBpEeMEeHHO M TO M Jpyroe. B mpolecce jedeHHS HMHTEHCHBHOCTh PEIUTMEHTAIK IIOCTEIIeHHO
Hapacrana. Hapazy c monoxuTenpHOII AMHAMUKON IIO IIOKasaTelaAM (yHKIVOHAJIBHBIX HapyLUIeHUN
HEPBHOI CHUCTEMBI B OCHOBHOM I'PyIIIe HaOII0JalI0Ch O0jlee paHHee IIOABJIeHHe 09aroB PpelurMeHTalluH,
a caMa penUrMeHTallus HOCHJIa PaBHOMEPHBIN XapaKTep 0e3 IPU3HAKOB TMIIEpPKepaTo3a U LIeTylIeHH.
Ab6comorHass 6e30MacHOCTh, OTCYTCTBHE IIPOTHBOIIOKA3aHWM (32 MCKIOUYEHHeM OOIIMX
IIPOTUBONIOKA3aHUN K (U3HMOTEpaleBTUYECKON IpOIefiype) U HeXelaTelTbHbIX IIOOOYHBIX peaKIuii,
IOCTYIIHOCTD, IIPOCTOTA, BOSMOXKHOCTh IIPIMEeHeHN B JOMAIIHUX YCIOBUAX U 3 (deKTUBHOCTD II03BOJIIET

PEKOMEHIOBATH Hpe,ZUIO)KEHHLII‘/JI MEeTOm AJId JIeYeHNA GOJIbHBIX BUTUJINTO.
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SHOTA GOGIA ', NODAR KHODELI? ZURAB CHKHAIDZE?
ANATOMICAL BASIS OF CLINICAL POTENTIAL OF PORTACAVAL
FIBROUS CONNECTIONS
!Caucasus International University,

2 Ivane Javakhishvili Thilisi State University Alexander Natishvili Institute of Morphology

SUMMARY

The aim of this study was to investigate portacaval fibrous connections (PCFCs) in the human
liver, based on factual material archived at the Department of Topographic Anatomy and supported by
recent research findings, in order to assess their potential clinical relevance. PCFCs are regular
intrahepatic anatomical structures that develop during the embryonic period and form at the points where
major portal tracts intersect with hepatic veins.

Morphological analysis revealed that PCFCs are most frequently observed in liver segments I, II,
and III. Based on the findings, the consistent topography and structural stability of these connections
provide a rationale for considering their potential application in endovascular portacaval shunting in cases
of portal hypertension. This approach, which involves targeted perforation without stent placement, may
reduce risks associated with the intervention and enhance the potential effectiveness of the procedure.

Keywords: portacaval, fibrous, connections, anatomical, basis
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SUMMARY

Erosive-ulcerative lesions of the oral mucosa can be a symptom of various diseases, so
dermatologists and dentists often have difficulty making a rapid and accurate diagnosis. In form and size,
as well as complaints, these elements are very similar to each other. It is important to use early auxiliary
diagnostic methods and to remember all, even rare diseases, to make the right diagnosis in a timely manner
and to start proper treatment. In view of all the above, the presented work will be dedicated to the
differential diagnosis of erosive-ulcerative injuries of the oral cavity.

Ulcerations can be classified based on duration of onset, number of ulcers and etiological factors;
ulcerative lesion lasts for two weeks, is considered as the chronic ulcer. Acute ulcer lasts for no longer
than two weeks and is typically painful, whereas recurrent ulcers present with a history of comparable
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episodes with irregular healing and chronic ulcer may last for more than two weeks. The solitary ulcer is
the occurrence of a single ulcerative lesion, while the term multiple explains the incidence of numerous
ulcerative lesions.

Keywords: erosion, ulcer, oral cavity, mucous membrane
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