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VAKHTANG KAKOCHASHVILI, SHALVA PARULAVA, MANANA KALANDADZE,
VLADIMIR MARGVELASHVIL]
GINGIVITIS RISK ASSESSMENT AMONG INTERNATIONAL STUDENTS
OF GEORGIAN UNIVERSITIES

Ivane Javakhishvili Thilisi State University, Georgia

SUMMARY

The beginning of university life is often the first time that young people take responsibility for
their daily habits. Unhealthy eating habits may be the cause of the development of inflammatory
periodontal diseases in young people. Changing habits may be especially problematic for students who go
to study in other countries.

The aim of our study was to assess the risk of gingivitis among international students at Georgian
universities. We studied the periodontal health of 320 international students aged 17-29 (21.64+2.3) at
Georgian universities, including 108 (33.8%) women and 192 (66.2%) men. As well as their social
characteristics and habitual factors, type of nutrition, oral care habits and hygiene characteristics.

Results: the risk of developing gingivitis among foreign students of Georgian universities increases:
use of mouthwash - OR=0.29 (95% CI: 0.14-0.61); cigarette use - OR=2.02 (95% CI: 1.14-3.59);
gastrointestinal tract pathologies - OR=3.84 (95% CI: 1.17-12.57); respiratory infections - OR=2.56 (95%
CI: 1.33-4.90); taking medications - OR=3.14 (95% CI: 1.38-7.15); frequent consumption of spicy food -
OR=6.88 (95% CI: 2.69-17.60); healthy diet OR=0.21 (95% CI: 0.09-0.49); use of synthetic liquids -
OR=4.93 (95% CI: 2.01-12.08); orthognathic occlusion - OR=0.02 (95% CI: 0.00-0.17); distal occlusion -
OR=3.16 (95% CI: 1.10-9.10).

Conclusion: The risk of gingivitis among foreign students of Georgian universities is determined
by behavioral factors, hygiene level and dental condition.

Keywords: gingivitis, risk, foreign students, Georgia
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Introduction: Bruxism involves the grinding and clenching of teeth, which can lead to increase
stress on the dental structures. It is typically more common and severe during sleep, but can also occur

during daytime. Exacerbations is sometimes related to stressfull events [1,2,3]. In patients with bruxism,
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posterior mandibular teeth in dental arches, specifically molars, are under the influence of excessive
vertical and lateral forces. These posterior mandibular teeth (molars, premolars) have important role in
occlusion and force distribution during mastication [4,5]. In bruxers, these teeth experience higher
occlusal forces. The posterior portion of the mandible has more alveolar bone density than the same part
of the maxilla, but it can still be affected by extra forces. Posterior mandibular region is so close to critical
structures such as the inferior alveolar nerve, which requires careful planning during implant placement.
Dental implants have multiple complications, that may be divided into two main subgroups: mechanical
and biological. During the our own research we studied mechanical complications after dental

implantation in bruxer patients in the posterior mandibular region [2-4].

Research goal and Methods: Study Type was Prospective observational study with a 6-year follow-
up period. A total of 72 patients (40 females, 32 males) who were diagnosed with bruxism (51 with night
bruxism and 21 with both day and night bruxism). All patients had defects in the 3rd and 4th quadrants
of the posterior mandibular region. The study also included a control group consisting of 30 non-bruxer
patients who had similar defects in the posterior mandibular region.

Inclusion Criteria:

Patients with bruxism (night and/or day).
Patients requiring dental implants for defects in the posterior mandibular region.

3. No prior bone augmentation or other significant dental procedures that could affect implant
placement.

Exclusion Criteria:

Severe systemic conditions contraindicating dental implantation.
2. Insufficient bone volume requiring bone grafting.

Orthopedic Construction. The prosthetic restorations were non-removable, fixed with metal
structures, and covered with zirconium dioxide crowns or bridges. The number of implants placed per
patient varied: 1 Implant: 36 cases; 2 Implants: 82 cases; 3 Implants: 132 cases; 4 Implants: 68 cases. Bone
augmentation procedures (e.g., bone grafting, sinus lifts) were not performed in any of the patients.

Implant Placement. Grade 4 titanium implants (diameter: 3.75—4.1 mm; length: 8-11.5 cm) were
used in all patients. A two-step surgery was performed: First stage was Incision and flap formation for
implant placement and the Second stage was itself Implant placement. The orthopedic constructions were
divided into several groups based on their configuration and support:

1. Single Crown: One implant supporting a single crown.

2. Connected Crowns: Multiple crowns connected to one another.

3. Bridges without Cantilevers: Fixed bridges supported by implants without the use of any cantilevered
elements (no distal or medial extensions).

4. Bridges with Distal Cantilevers: Fixed bridges with distal cantilever extensions (extensions from the
last implant).

5. Bridges with Medial Cantilevers: Fixed bridges with cantilever extensions at the middle (medial) of
the bridge.

Observation and Follow-up. Patients were monitored for 6 years after implant placement. All
patients underwent regular follow-up examinations in every 3-4 months. This included Clinical
Examination - Physical assessments to check for signs of implant mobility, peri-implantitis, or any other
clinical issues. Also Radiographic Evaluation: X-ray imaging was performed regularly to evaluate bone
status, implant positioning, and the condition of the surrounding tissues. Data about mechanical
complications were collected and statistically studied.
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Mechanical Complications after dental implantation:

* Ceramic Fracture - This refers to the fracture of the ceramic material used for the crowns or bridges,
which may occur due to excessive occlusal forces, improper loading, or material losing over time [7].

* Prosthetic Relaxation: This can be referred to as prosthetic loosening or settling. It indicates a loss of
retention or tension in the connection between the implant abutment and the prosthetic restoration
(crown or bridge), leading to instability or misalignment of the prosthesis [15-18].

* Damage to Retention Points: This is the failure of the fixation elements or retention screws securing
the prosthetic to the implant. This may include screw loosening, fracture, or wear at the interface
between the abutment and the prosthetic restoration [19].

* Implant Neck Fracture: This refers to the fracture of the implant neck, which is the portion of the
implant that connects to the abutment. This may occur due to excessive mechanical loading, poor
implant positioning, or fatigue over time [20].

* Implant Body Fracture: This indicates a fracture or rupture of the main body of the implant itself. It
can result from overloading, material defects, or the progressive breakdown of the implant due to

bruxism or excessive occlusal forces.

Study Results. During the study we observed multiple mechanical complications:

1. Ceramic Fracture: A total of 59 cases of ceramic fracture were observed during the follow-up period.
The fractures primarily affected the zirconium dioxide-based restorations. Zirconium dioxide
constructions are generally more resistant to fracture; however, when fractures did occur, they were
typically manageable with simple cleaning and repair procedures.

2. Prosthetic Fractures (Bridge or Crown): 13 cases of crown or bridge fractures were recorded, with
fractures occurring typically between 6 months and 2 years post-implantation. In these instances, the
affected prosthetic elements were replaced, as they could not be repaired effectively. In 8 cases, the
number of implants was increased to enhance the stability and retention points, especially in the case
of distal cantilevered bridges, and this strategy was found to be effective in preventing further
complications.

3. Prosthetic Loosening (Softening): 43 cases of prosthetic softening were reported throughout the study.
This refers to loosening or settling of the crowns or bridges, which was observed during routine visits.
The patients underwent frequent follow-up visits (3-4 per month), allowing early detection and
management of these issues. In most cases, the loosening was corrected by tightening the retention
screws or minor adjustments to the prosthesis.

4. Fixation Screw Damage: 17 cases of damage to fixation screws were observed, typically occurring after
2 years of implant placement. The damage included screw loosening, fracture, or wear, primarily due
to excessive occlusal forces and repetitive loading. This complication necessitated replacement of the
damaged screws and adjustments to the prosthetic components.

5. Implant Neck Fracture: An implant neck fracture was reported in 8 cases. The primary cause of this
complication was delayed referral to the clinic, where signs of implant failure or instability were not
addressed in a timely manner. Among these cases, 4 occurred in patients with single implants, and 4
cases were associated with two-implant restorations with distal cantilevers, where the fracture was
confined to the distal implant. These complications typically arose after 3-4 years of function and
required implant replacement along with the construction of a new prosthesis without cantilever
extensions.

6. Implant Body Fracture: A rare implant body fracture occurred in 1 case. This was attributed to an

imbalance in the implant-abutment ratio, where the implant length (8 mm) was insufficient for the
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required prosthetic height (13 mm). The low bone height also contributed to an inadequate foundation
for the implant, resulting in excessive stress on the implant body. This complication emerged 3 years
post-implantation and required implant replacement and the fabrication of a new, properly sized
prosthesis.

The rate of mechanical complications was significantly higher in bruxer patients compared to non-
bruxer control patients, indicating that bruxism is a significant risk factor for implant and prosthetic
failure. The complications observed in bruxer patients and the corresponding incidence in non-bruxers
are as follows: Ceramic Fracture: 18.5% in bruxers vs. 7% in non-bruxers. Bruxism-induced para-
functional movements lead to increased wear and fracture risk in ceramic materials. Crown or Bridge
Fracture: 4% in bruxers vs. 2% in non-bruxers. The increased masticatory forces in bruxer patients result
in higher mechanical stress on prosthetic components, leading to an elevated fracture rate.

Prosthetic Loosening (Softening of Bridge or Crown): 13.5% in bruxers vs. 6.2% in non-bruxers.
Repetitive occlusal loading in bruxers contributes to the loosening of retention screws and the settling of
prostheses. Screw Damage: 5.3% in bruxers vs. 1.8% in non-bruxers. Bruxism leads to excessive forces on
the fixation screws, causing loosening, fracture, or wear, which is less common in non-bruxer patients.
Implant Neck Fracture: 2.5% in bruxers vs. 0.5% in non-bruxers. The delayed referral in bruxer patients
often results in unaddressed implant instability, leading to fractures at the implant neck, especially in cases
with distal cantilevered prostheses. Implant Body Fracture: 0.3% in bruxers vs. 0.3% in non-bruxers.
Though rare, implant body fractures were observed equally in both groups, with the underlying causes
being implant-abutment ratio issues and inadequate bone support, particularly in cases with high

prosthetic heights.

Result Analysis. One of the primary causes of mechanical complications was the non-vertical
insertion of implants, particularly in relation to Wilson's line, which is perpendicular to the occlusal plane.
Incorrect implant angulation can lead to increased stress on the implants and prosthetic components,
especially in multi-implant restorations, where implant alignment plays a critical role in the distribution
of occlusal forces.

Incorrect positioning was especially problematic in two-implant restorations supporting three-
tooth bridges with medial or distal cantilevers. These restorations are more susceptible to mechanical
failure if the implants are not placed in an optimal position, as this can lead to uneven force distribution
and increased stress concentration on the cantilevered components.

The fixation of a single crown on an independent implant was another factor that contributed to
complications. Joined crowns (i.e., crowns connected to one another) proved to be more resistant to
occlusal stresses in bruxer patients, likely due to their ability to distribute forces more evenly across
multiple implants, as compared to single crowns which may experience localized stress.

The presence of oblique surfaces on the vestibular tubercles may also have contributed to the
increased stress on the implant-restoration system. These surfaces can potentially increase resistance to

occlusal forces, leading to a higher likelihood of mechanical failure over time.

Conclusion. Bruxism, while associated with an increased risk of mechanical complications, is not
a contraindication for dental implant placement. In bruxer patients, careful attention to implant
positioning, prosthetic design, and occlusal forces is essential to reduce the risk of complications. Based on
the findings of this study, the following recommendations are made for optimal implant and prosthetic

outcomes:
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1.

Implant Number and Placement: It is advisable to place an equal number of implants to match the
number of defects, ensuring adequate distribution of occlusal forces. This approach provides better
support and minimizes the risk of overloading individual implants.

Connected Prosthetic Constructions: Connected prosthetic constructions (e.g., multiple crowns joined
together) are preferred over individual crowns, as they demonstrate greater resistance to the stresses
encountered in bruxer patients. Joined crowns help in force distribution, reducing the likelihood of
material fracture and loosening.

Avoidance of Cantilevered Prostheses: Prosthetic constructions without cantilevers are recommended,
as the presence of distal or medial cantilevers can increase stress on the supporting implants, leading
to higher complication rates. This approach enhances the stability and longevity of the prosthetic
restoration.

Molars and Tubercle Considerations: The use of molars with less prominent vestibular tubercles is
recommended, as these features provide increased resistance to occlusal forces and may reduce the
risk of implant failure or fracture. By adhering to these principles, it is possible to achieve long-term
success with dental implants in bruxer patients, minimizing the risk of mechanical complications and

improving overall treatment outcomes.
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DAVID KHITIRI, MARIAM KHITIRI, VLADIMER MARGVELASHVILI
MECHANICAL COMPLICATIONS OF DENTAL IMPLANTS WITH BRUXER PATIENTS
IN THE POSTERIOR MANDIBULAR AREA
Ivane Javakhishvili Tbilisi State University, Tbilisi, Georgia

SUMMARY

In patients with bruxism, posterior mandibular teeth in dental arches, specifically molars, are
under the influence of excessive vertical and lateral forces. These posterior mandibular teeth (molars,
premolars) have important role in occlusion and force distribution during mastication. In bruxers, these
teeth experience higher occlusal forces. The posterior portion of the mandible has more alveolar bone
density than the same part of the maxilla, but it can still be affected by extra forces. Posterior mandibular
region is so close to critical structures such as the inferior alveolar nerve, which requires careful planning
during implant placement. Dental implants have multiple complications, that may be divided into two
main subgroups: mechanical and biological. During the our own research we studied mechanical
complications after dental implantation in bruxer patients in the posterior mandibular region. Bruxism,
while associated with an increased risk of mechanical complications, is not a contraindication for dental
implant placement. In bruxer patients, careful attention to implant positioning, prosthetic design, and
occlusal forces is essential to reduce the risk of complications.

Keywords: dental implants, bruxer, posterior, mandibular, mechanical complications

Oo

19



JECM 2025/1

MARIAM KHITIRI, DAVID KHITIRI, VLADIMER MARGVELASHVILI
BIOLOGIC COMPLICATIONS OF DENTAL IMPLANTS WITH BRUXER PATIENTS
IN THE POSTERIOR MANDIBULAR AREA
Ivane Javakhishvili Tbilisi State University, Tbilisi, Georgia
Doi: https://doi.org/10.52340/jecm.2025.01.03

Foco0od 600060, 05002 600060, 3@0@03‘76 306333@&330@0

93900 gdab 13965 Boo8mBo gbHOmG0 083emobhgdal dommmmgon®n goMoymmgdgde
béndbosaom 29350907 em 30(3096¢)90d0
03068 3030b0330@0b OOBOQ)O[)O[J boba@asn%m 060386[)00000, mboq’obo, bodo({)OOSSQ)OO

633033{]
Egm(3 36mdoemos, 361gLod30 96 Boe8moggbl gbtemy®n 083cmaboznol 3mBggbgdsL,
07930 3G gdgdal 930006 S30emgdel 3oB6ocd Lodatrms olgme 360336gemmgabo ghgdal
390735em0lB06gdo, BrxgmEgdo300 033cmobhgdol LBmEo GHomEgbmds, LBmEn 3cmBo0, gowoddyemo
3mbLhEgi30980L go8mygbgd, 30bLmemgdal 0ogasb o60gds, dogegbol LEmES® oge o ©.3.
Lo 390006 3530969889 B3gbl 8ogé Bo&Bmgdyem8s 330mg308 oBg96o, 3 361gLodacn osggdYMm

30803603630, 533@0 gbob N 3060 6060@30 8055006)303@363@0 @3600@360 033@060030(')[)
Bﬁndbogaom @0030@35{)@ 30308603&)0 o bosmGOéQO 333030[) 303036036[) 300(4)0[),
E)OC‘OQ)('"J&OU&)O 806)0’)’3@86860 CJO&JOCDO@OQ 8(‘00803@0 6)60@0 dl}m30@860b 060)82)\)[),
300)00@0080'36)0 3060[} 03(")6)806)860[), 63@(‘03060 dbmso@ob 006)0’70\300[). 6)08 3880)53838630
bOaaOé)Ol)O OQJSC‘OBGQO 3080060[} 608(‘0[}60’)6)860 QO 83068306860[) 8(‘068[}6)06860, bo')@oo 38@068600)
303(4200 86088 806)003@36360[) Qxﬁmb (300000@0080360 30?)8, d3@ob dbm30@ob 006000300) boﬁoém
605@0 083@‘)60860[’ 6000@360060[) 6036@0 ob 033@0600b 3083@0.

Introduction: Bruxism, defined as the habitual grinding and clenching of teeth, places significant
stress on dental structures. Although it is more pronounced during sleep, it can also occur during waking
hours, often triggered by stressful situations [1,2,3]. In individuals with bruxism, the posterior mandibular
teeth, such as molars and premolars, are subjected to increased lateral and vertical forces. These teeth are
essential for maintaining proper occlusion and distributing chewing forces effectively [4,5].The posterior
mandible, despite its higher alveolar bone density compared to the maxilla, remains vulnerable to damage
under excessive forces, particularly in proximity to critical structures like the inferior alveolar nerve.
Dental implants in the posterior mandibular region are especially susceptible to biological complications
in patients with bruxism. These complications can include peri-implant mucositis, peri-implantitis, and
implant failure due to bone loss or poor osseointegration. The chronic excessive forces associated with
bruxism can compromise the stability of implants and exacerbate inflammatory responses. During our
research, we investigated biological complications following dental implantation in bruxer patients within
the posterior mandibular region, emphasizing the impact of bruxism-induced stress on peri-implant
tissues and overall implant success [6,7].

Research goal and Methods: Study Type was Prospective observational study with a 6-year follow-
up period. A total of 72 patients (40 females, 32 males) who were diagnosed with bruxism (51 with night
bruxism and 21 with both day and night bruxism). All patients had defects in the 3rd and 4th quadrants
of the posterior mandibular region. The study also included a control group consisting of 30 non-bruxer
patients who had similar defects in the posterior mandibular region.

Inclusion Criteria:

1. Patients with bruxism (night and/or day).
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Patients requiring dental implants for defects in the posterior mandibular region.

3. No prior bone augmentation or other significant dental procedures that could affect implant
placement.

Exclusion Criteria:

1. Severe systemic conditions contraindicating dental implantation.

2. Insufficient bone volume requiring bone grafting.

Orthopedic Construction. The prosthetic restorations were non-removable, fixed with metal
structures, and covered with zirconium dioxide crowns or bridges. The number of implants placed per
patient varied: 1 Implant: 36 cases; 2 Implants: 82 cases; 3 Implants: 132 cases; 4 Implants: 68 cases. Bone
augmentation procedures (e.g., bone grafting, sinus lifts) were not performed in any of the patients.

Implant Placement. Grade 4 titanium implants (diameter: 3.75-4.1 mm; length: 8-11.5 cm) were
used in all patients. A two-step surgery was performed: First stage was Incision and flap formation for
implant placement and the Second stage was itself Implant placement.

The orthopedic constructions were divided into several groups based on their configuration and
support:

1. Single Crown: One implant supporting a single crown.

2. Connected Crowns: Multiple crowns connected to one another.

3. Bridges without Cantilevers: Fixed bridges supported by implants without the use of any cantilevered
elements (no distal or medial extensions).

4. Bridges with Distal Cantilevers:: Fixed bridges with distal cantilever extensions (extensions from the
last implant).

5. Bridges with Medial Cantilevers:: Fixed bridges with cantilever extensions at the middle (medial) of
the bridge.

Observation and Follow-up. Patients were monitored for 6 years after implant placement. All
patients underwent regular follow-up examinations in every 3-4 months. This included Clinical
Examination - Physical assessments to check for signs of implant mobility, peri-implantitis, or any other
clinical issues. Also Radiographic Evaluation: X-ray imaging was performed regularly to evaluate bone
status, implant positioning, and the condition of the surrounding tissues. Data about biological
complications were collected and statistically studied.

Biological Complications after dental implantation. Biological complications refer to adverse
reactions in the peri-implant tissues or systemic factors affecting the implant site, which can compromise
the stability, function, and longevity of dental implants. These complications can occur due to surgical,
prosthetic, or patient-related factors. The most common biological complications include:

1. Peri-implant Mucositis Inflammation of the soft tissues surrounding the implant without bone loss.
Causes: Poor oral hygiene, plaque accumulation, and improper prosthetic contours. Management:
Professional cleaning, improved patient hygiene, and correction of prosthetic designs [11,12].

2. Peri-implantitis Inflammation involving both soft and hard tissues, leading to progressive bone loss.
Causes: Untreated peri-implant mucositis, excessive mechanical stress, and systemic conditions (e.g.,
diabetes, smoking). Management: Mechanical debridement, antibiotic therapy, regenerative
procedures, and improving implant positioning [13,14].

3. Bone Atrophy Around the Implant Resorption of bone around the implant, leading to instability and
potential failure. Causes: Improper implant angulation, insufficient primary stability, and bruxism-
related occlusal forces. Management: Repositioning implants, additional implant placement, and

occlusal adjustments [15,16].
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4. Soft Tissue Inflammation Localized redness, swelling, and discomfort around the implant site. Causes:

Inadequate crown contours, hygiene issues, or poor tissue compatibility with implant materials.
Management: Correction of prosthetic components, soft tissue grafting, and hygiene reinforcement
[16,17]

Recession of Gingival Tissue Exposure of the implant due to gingival margin recession. Causes: Thin
biotype, poor prosthetic fit, and traumatic brushing habits. Management: Connective tissue grafts,
proper prosthetic contouring, and patient education [18,19].

Implant Failure Due to Osseointegration Issues Failure of the implant to integrate with the
surrounding bone. Causes: Poor surgical technique, infection, excessive loading, or systemic factors
like osteoporosis. Management: Bone grafting, implant replacement, and modifying occlusal forces
[20,21].

Systemic Complications Rare but include allergic reactions to implant materials or systemic infections.
Causes: Patient sensitivity to titanium or other materials, or compromised immune status.

Management: Material testing before implantation and addressing systemic health conditions [22,23].

Study Results. In our study, we observed several biological complications associated with dental

implantation, including soft tissue inflammation, pathological recess formation, and bone atrophy around

the implant. These complications were documented in 53 cases, each with specific etiological factors and

management strategies.

1.

Soft Tissue Inflammation Soft tissue inflammation was identified in 25 cases, primarily within 3-6
months post-implantation. The main contributing factors included inadequate oral hygiene and
improper contouring of the crown neck. Management involved improving oral hygiene practices,
including the use of oral irrigators, and correcting the crown neck contour to restore normal soft tissue
conditions.

Pathological Recess Formation Pathological recess formation occurred in 20 cases, typically 1-3 years
after implantation. Contributing factors included poor oral hygiene, incorrect neck contouring, and
the presence of medial or distal cantilevers. Treatment involved deep curettage, connective tissue
grafting from the soft palate, antibiotic therapy, and cleaning with a vector apparatus. Additionally,
modifications to cantilever structures were made, supplementary implants were placed, and connected
bridges were constructed. Notably, implant replacement was not required in these cases.

Bone Atrophy Around the Implant Bone atrophy was observed in 8 cases, generally within 2—4 months
post-implantation. This complication was attributed to improper implant angulation (exceeding 15
degrees from Wilson's line) and incorrect implant positioning, such as medial or distal cantilevered
loads. Management strategies included repositioning implants perpendicular to Wilson's line in four
cases and increasing the number of implants while eliminating cantilevered structures in the
remaining four cases. Connected bridges were utilized to enhance stability.

The rate of biological complications was not significantly different in bruxer patients compared

to non-bruxer control patients.

Conclusion. Biological complications in bruxer patients highlight the critical importance of

maintaining proper oral hygiene, optimizing prosthetic design, and ensuring precise surgical technique.

While the incidence of complications was not significantly higher in bruxer patients compared to non-

bruxers, careful planning and timely interventions were essential for successful outcomes.
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SUMMARY

The posterior mandible, despite its higher alveolar bone density compared to the maxilla, remains
vulnerable to damage under excessive forces, particularly in proximity to critical structures like the
inferior alveolar nerve. Dental implants in the posterior mandibular region are especially susceptible to
biological complications in patients with bruxism. These complications can include peri-implant
mucositis, peri-implantitis, and implant failure due to bone loss or poor osseointegration.
Biological complications in bruxer patients highlight the critical importance of maintaining proper oral
hygiene, optimizing prosthetic design, and ensuring precise surgical technique. While the incidence of
complications was not significantly higher in bruxer patients compared to non-bruxers, careful planning
and timely interventions were essential for successful outcomes.

Keywords: dental implants, bruxer, posterior, mandibular, biologic complications
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Introduction: The incidence and lethality with bacterial infections in Georgia as in others
countries, still remains high and it is one of the main reasons for medical facilities. Especially, Infections
caused by the multi-drug resistant bacteria present one of the most global problems of the contemporary
medicine [1,2]. For basic etiologic treatment of bacterial infections is antibiotics. Inappropriate and high
use of antibiotics is a significant problem all of the World. In 2011, the World Health Organization
recognized antimicrobial resistance and prevention of nosocomial infections as a priority [1,2].

Antibiotic resistance is increasing alarmingly and in 2050 more then 10 million deaths due to
antibiotic-resistant infections may occur [3]. Bacteriophages are one of the most promising alternatives to
antibiotics for clinical use [4]. Recently the interest in bacteriophages as a possible alternative to antibiotics
or as an adjuvant to antibiotic therapy has been increased [5]. It is established that bacteriophage is a virus
that destroys bacterial cells, has a specificity to certain strains of bacteria [6].

The bacteriophage tail contains enzyme depolymerase. It breaks the exopolysaccharide membrane
of bacteria. Nowadays, it is not perfectly studied how bacteriophage helps antibiotics to destroy bacteria
without biofilm. However, there is an opinion that bacteria without biofilm is more effectively destroyed
by antibiotics [6,7].

Scientific works in this regard is very few. The bacteriophage can replication in bacterial cells. It
persists in bacterial cells until their reactivation and subsequent bacterial cell lysis [8,9]. Forming biofilm
is a universal phenomenon and plays a major role in antibiotics resistance [6]. This is the reason why our
research, which is dedicated to the effectiveness of bacteriophages in bacterial infections, is relevant. It

will give us an opportunity a gust the mechanism of action of bacteriophage and this can be established.

Aim of our study was to evaluating the effectiveness of bacteriophage therapy in children with
upper respiratory tract bacterial infections. We hypothesized that bacteriophages Inclusion in complex

antibacterial treatment is characterized by positive therapeutic efficacy.

Methods and materials: This prospective study was conducted from march 2021 to December 2023
in Tbilisi state medical university G.Zhvania Pediatric Academic Clinic. 108 bacteriologically confirmed
patients with upper respiratory tract infections /J03.0 Acute streptococcal tonsillitis , J02.0 Acute
streptococcal pharyngitis/ between 3 and 7 years old were surveyed. The proportion of males is 52/48.2%/
and that of females is 56/51.8%)/. Patients were stratified into two groups: basic and control, the same
according to age and gender. Basic group-54/50%/ children have treated with antibiotic and symptomatic
treatment plus commercial bacteriophage preparations administered per os. Control group- 54/50%
children treated only with antibiotic and symptomatic treatment.

This open clinical trial was carried out in accordance with the Case Control Study design. All
patient’s anamnesis data and clinical-paraclinical markers have studied. Clinical and paraclinical markers
specific for different diseases and integrated index of the gravity of condition. defined by the method of

multicriterial analysis with usage of Fuzzy logic approaches were revealed in dynamics [10].
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Results: The analysis of data from 108 patients was done before and on the fifth-seventh day of

treatment. Table N1 includes clinical and laboratory data for upper respiratory tract infections in the basic

and control groups.

Table 1. Clinical manifestations and laboratory data of children with streptococcal pharyngitis (J02.0)

basic group control group
Symptom/laboratory Before on the fifth- Avera'lge on the fifth- Avera'lge
N duration before duration
data Treatment seventh day Ay seventh day Ay
of clinical | Treatment of clinical
of treatment of treatment
symptoms symptoms
1. Fever 70,0+12,2% | 30,0+13,5% 2,1+0,3 72,0+8,4% | 40,5+13,4% 3,5+0,4
2. Sore throat 46,6+12,4% 0 2,3+0,7 45,0+12,4% | 10,2+8,4% 3,1+0,8
3. dlSCharIglz sfzom te | 366:124 | 102:124% | 33:09 | 380:114% | 122:89% | 41:08
4. Cough 26,6+12,4 9,2+11,4% 3,8+1,9 27,0+11,4% | 11,2+7,9% 4,2+0,3
5. Fatigue 16,6+11,4 0 1,8+0,9 17,0+11,2% 3,2+2,9% 1,2+0,2
6. Leukocytosis 82,0£10,2% | 28,1+11,5% 81,0+9,4% | 31,2+12,4%
7. Neutrophilosis 72,0+11,2% 26,1+10,5% 71,0+9,4% 30,2+13,4%
Increase
8./ C-reactive protein 52,0+11,2% 18,1+10,5% 53,0+10,4% | 25,2+12,6%
/mg/L/
Increase Erythrocyte
9. Sedimentation 62,0+11,2% 38,1+11,5% 61,0+7,4% | 40,2+10,4%
Rate/mm/h/

Discussion: We performed a clinical trial on bacteriophage effectiveness in in children. It was

established that by peroral treatment with commercial bacteriophages the positive trends of investigated

parameters had place. Our data is same other authors [11].

Our data shows that clinical and laboratory paternity testing has a significant effect on the

incidence of bacterial upper respiratory tract infections in children aged 3 to 7 years. Bacteriophages and

antibiotics were used in comparison to patients who were treated solely with antibiotics. There was no

information on the contraindications for bacteriophage therapy in pediatric populations.

Conclusions: Further investigation is needed for the use of bacteriaphage therapy in children. We

suggest obtaining more convincing evidence of the clinical value of bacteriophagetherapy. Further studies

should be conducted in a larger number of patients using the generally accepted double-blind method.
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SUMMARY

The study aims to assess the efficacy of bacteriophage therapy in pediatric patients with upper
respiratory tract bacterial infections. The study is a prospective, open, controlled trial undertaken from
2021 to 2023 at the Pediatric Academic Clinic of Tbilisi State Medical University named after G. Zhvania.
A total of 108 patients were enrolled in the trial, comprising 54 in the main group and 54 in the control
group. The participants were youngsters aged 3-7 years, with 52 males (48.2%) and 56 females (51.8%).
Clinical diagnosis includes acute streptococcal tonsillitis (62 cases) and acute streptococcal tonsillitis (46
cases). Both the main and control groups had an equal distribution. Patients in the basic group received
both standard antibiotic therapy and oral bacteriophage. In the control group, only antibiotics were
administered.

The collected findings were statistically analyzed utilizing Fuzzy logic techniques, and the efficacy
of bacteriophage therapy in the treatment of bacterial infections of the upper respiratory tract in pediatric
practice was determined. Taking this into consideration, we believe that research in this area should be
extended.

Keywords: Bacteriophage, bacterial infection, respiratory tract, children
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ARTERIAL HYPERTENSION: A HEAVY BURDEN ON THE HEALTHCARE SYSTEM AND THE
ROLE OF BETA-BLOCKERS IN RESISTANT HYPERTENSION (LITERATURE REVIEW)

Ivane Javakhishvili Tbilisi State University, Georgia

SUMMARY

Hypertension is a major global health concern, affected 2/3 of adult population. According to
WHO observational study only 21% of patients achieving adequate blood pressure control worldwide.
Hypertension significantly increases cardiovascular risks, including ischemic heart disease, stroke, heart
failure, and overall mortality. According meta-analysis, a 10-mmHg reduction in systolic blood pressure
leads to 20% reduction in major cardiovascular disease events, 17% reduction in coronary artery disease
risk, 27% reduction in stroke risk, 28% reduction in heart failure risk, 13% reduction in overall mortality
risk. Resistant hypertension (RHTN), affecting approximately 20-30% of individuals, is defined as
uncontrolled blood pressure despite treatment with three antihypertensive agents. Current guidelines
recommend adding a fourth agent, such as a beta-blocker, for RHTN. Evidence for beta-blocker use in
RHTN is limited, mainly derived from the PATHWAY-2 trial, which showed that bisoprolol reduced
systolic blood pressure. However, knowledge gaps exist regarding other beta-blockers, systolic and
diastolic blood pressure outcomes, and efficacy in patients with CCB intolerance.

Keywords: beta-blockers, resistant arterial hypertension, literature review
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STUDY OF THE RATE OF NEUROTICISM AMONG STUDENTS OF INTERNATIONAL AND
GEORGIAN MEDICAL EDUCATION PROGRAMS TAKING INTO ACCOUNT PERSONALITY
PSYCHOTYPE - A CASE-CONTROL STUDY
ITbilisi State Medical University, 2Petre Shotadze Tbilisi Medical Academy,
3Grigol Robakidze University

SUMMARY

The aim of study was to identify the psychological characteristics of students of the international
and Georgian medical programs of Tbilisi State Medical University and to determine the relationship
between the latter and the neuroticism index, as well as to determine the extent to which this index differs
between these two groups of students.

The study revealed that neuroticism among international faculty students was significantly higher
among foreign students than among local students (OR=17,406; CI=1.11-2.72; p<0.05). Female gender has
a protective function among international faculty students (OR=0.46; CI=0.25-0.86; p<0.05). This
protective function was particularly evident in ambiverts (OR=0.38; CI=0.17-0.86; p<0.05). None of the
surveyed students showed a high score on the lying scale, which confirms the relevance of the results.
Based on the above, this study requires continuation, larger-scale research and detailed study of risk
factors.

Keywords: neuroticism, personality, psychotype, international, Georgian, students
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b60bcm 0306-0330@0 13 o0bo 3030@00{9 13 @90 30(003‘3(0(500 23
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NINO SVANISHVILI '3, MARINA MAMALADZE 3, DEA VADACHKORIA %3
CHANGES OF MICROELEMENTS IN HUMAN TOOTH ENAMEL AND DENTIN UNDER NORMAL
AND EXPERIMENTAL CARIES CONDITIONS
I'TSMU Department of Odontology; 2TSMU Department of Orthopedic Dentistry;
3Dental Clinic and Training-Research Center UniDent

SUMMARY

The spread of dental caries and its prevention is one of the primary issues in the healthcare systems
of almost every country in the world. Among the factors causing caries, the leading one is microbial
plaque, the formation intensity of which and the integration of bacterial agents into the dental structure
depend on oral hygiene. Additionally, the resistance of enamel and dentin plays a significant role, which
is related to the presence of mineral components that form the inorganic matrix on the tooth. Therefore,
it is not surprising that researchers focus on issues concerning the tooth structure's resources, the
development of the demineralization process, and the search for new methods for its reversal
(remineralization).

In recent years, significant progress has been made in the development of methods and means for
caries prevention. The clinical use of each new product is preceded by numerous experimental and
laboratory studies. Thus, the creation of an artificial model of caries, which would be a close analogue to
damage formed on a natural tooth, and which can be studied with high reliability regarding both the
"anatomy" of caries disease and the effects of conservative means and preventive agents on enamel and
dentin, has become an important research direction in cariology.

Our research involved determining the concentration of target microelements - calcium,
phosphorus, and fluoride - in enamel and dentin during scanning electron-microscopic examination, both
in normal conditions and during carious damage. To achieve this, it was necessary to artificially induce
the carious process on extracted human teeth, leading to the cyclic alternation of de- and remineralization
processes in their inorganic matrix. This simulated the effect of food and saliva on the tooth tissue.

The results of this study confirm the high informational value of the method we used to induce
artificial demineralization on the tooth surface. Specifically, it facilitates the acquisition of new
information about the changes in the mineral composition of the tooth’s hard tissues, which serves as a
foundation for evaluating and implementing new methods in the prevention and treatment of caries.

Keywords: Enamel, Dentin, Microelements, Demineralization, Remineralization
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dobgéomno 3083mbgbhgdel 3m81ma&gdomod 30émdogdyemo, Hmdmmgdo(; 300cmol sGomégobymm
306 3°Lb 390039696 [3,4,5].

3d0emol dogoto dumgaemgdel dobgéocmyto Lhendhneol dotoms 0806l 3om(307do,
gmbogmo o omo §dbosb. LBmége 93odma, 96 960b gobo 33060, G 3330mg3060m0 0bhgegbols
beggérmdo bgrogdo obgmo Lozombgdo, Emgmoos 300mol, Gmgmedsy 9odoobol ™mEz60830l
d93o00g9bgemo  Lhemgddnéol Lognmoto  Ggbyélol  33emg39,  ©930b960emodszool  36m3gLob
3bmgbrglyemo  3obgomotrgdol  Lom&®dol  IgLBogemo o ogoEgdol  13naobgemErgaliorgals
(60306860@080300, 30603[)0[) 3353330@0’)60, 360033[)0[) ,,8od6m6033@360“) 30050)@863@ obo@
Lodyoemgdoms dogds [6].

o6  3dgodmmgds, o6  omebodbml oL BomBgggde, o3 dmemm  Bemgedo  3960glLol
36mogoemoghe3oborgol Bmbmegdymmo dgmmegdals o Lodnemmgogdol 3gddbobo o godmygbgdol
bod383o 33060360&). M0MYNCN0 obo@o 36)8306000 3db386033603@0 ©o @060060000603@0
3300939000006 3cm0b0 393009, 330m930L, 3o8mycealo o dggzgdol vboemoBal gérdgem gBol gocoal,
080(hm38 306090l bgemmgbyéo dmgemol 3g94dbs, GmBgmmBgy gtrmo db&og, dgolBogemgds 380cmols
JLemgoemos Lheydhneo o Igmedg dbéog 30 LodMGbormm o 36g39b30nemo  Lodyoemgdgdel
dmgdg0900L 9a399hnermos, 3060glmemmgosdo 33cmg3980L dofomacon 3o 3membgos [7,8,9,10].

360350m0 Bemob 3obdoemdg 30609Lol Imgemodgdol dgoggoce 3doemal 3sgoco Jumgaemgdol
dobgbocmne dogdg JoBoneo v396hgdel 898mgdgegdem godmbggnemo wqbhegdises o ©ga9ghgees
b OEOmmeE bgemmgbydoce 394dbocmo Egd0 Boohbgmeod.

3bgotr0g00, Bemgomob gbhmoe 3060glol 0goemy® dmegese Jodoyco 36g3o6o¢Hgdol
(doGomopoe mbgobymmo o oéombrgobycmo  3goggool)  dmddgogdoos  Bomgdnemo
©qbhOdhneetgdyemo  3d0cmo ©m8mBbd. 90bodbyemds, Lodgi3bogtrm  33emgg9dacech Lo

Qobobnmgbg@oQ 8030)06830 38d060 3360 @0300636000 30@363@0 » 306)03[}3@0“ 350@360, 60083@000
Eob(boo@ooaoné 363306)003630 3o 3(43008@333600’)0 @obba@osbo ob o6 OQOEOBGSBMQQ, ob bég@oo@

Ubgo, 0bgmemyzonere Bo63mdmds 3gmbeoo.

3d0emol  3960g9Lolb  dmgmmotgdol Lotoymmg 035303 8ogmBotrgmal, 6md sLge E&MmL
o30emgdgemos d9bgdéngo godommmmgoy®o 3Gmi3glgdol 0dohoergos, 3060glmggbnem godhmems
8md83@360b 803@36’“’6‘)’ Sgamdagqagbob ohm, 3(‘0636)803@0 °636(b°’ 6’080636")@0&)800{’
06036bo3m60 o bb3o. ob{] 6HmI, 30603[}0[} @ob3860@o o 30’)3@0[}80}3333@0 8db336083603@0
dmeegemol dogds g6rdgemges, 030 dobo bvagydggemo o o730emgdgEme 3o6mds Y33emgemo BRgdY -
360@0[} 30@6)mdb003000@360b 6@3030 dolso @330@3060300[} 63000 [11,12].

3060glbmemmgosdo gobbmGzogmmgoneo Lodgsbogém 33emgggdel sboemaBom 0633939, G
oébgbmbb bogdegéoagsom 360@000 bg@m36360 @&30@3060300[} LoBo 330000@0 [13,14,15,16]:
1. doBoyn6ro - Gmcoglsy Jobobdoérdg 398mddgrgdnliongol go8maygbgds dgoge blbstrgde, GmBemgdas

0bogbgb dobobgérnl 96 cgbhobol Bobgeroemgdol coobmzoszaol;

2. domnmgoyéo - 63 gnerobbdmol 30609Lob 308m3B3930 doghgerogdol godmygbgdol;
3. goBo 3o - G0 bmbo3 3d0emob bhendhnergdg 893mddggdl Lbgorslbgs pH-ob 8mbg 039b¢goo:

03333606363@0, @03363@0 oy 3@06066860000 300680050@005330.
33@330[} b03033 330000@0 3oboq>32>oo 6)0080063 in vitro, obg in vivo o ex vivo

35[}336)033600[)0030[).

53360 b03386036m 33@330[} 803560 ogm 330@0[} 30606d06bo o QOGOOEHO
8036)0’)3@33360360[} (Ca, P, F) 33@"@0636"[’ @0@6360 638530 oo 800@3@0(4)85‘3@0 306)03[}0[)
3060053630. 5'363560300, o9 30360l 606bm6803@360 333&@363@0 odsgbmqm 3db3360336030
30603[}3@0 36)0030[)0[) 06@330636&) 806333, oaoboo3ob 30 360@0[} 30606do(4>bo ©d @3660630
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©9306960em08o300 1o  godmgggbges.  dobmgloodstohgdel  30630L8g  Bgdmgdgogoaliorgols
0g06B0gm  0o80060L  gdLhGOgeegdNme,  EoBoobgdgemo  doemol  ggoerggobmgob  boBoemdg
©93069600m085300L0 0> ©9306960m080(300L 3Erm39Lgd0L BmbogEmgmdnm 898mdagwgds g. 6. pH-ob
303060 (330 gdd O 93 gBom 3960gLol bgemmgbnéo Imegemol Bowgos.

0bodbyemo  dgommeol  godmygbgdolol 300cmol Bgroodotro 308086y  gd39dgooégde
8\30336 (@8306360@0803036) o 53006)0@‘36 ob oada (6)8806360@0303036) 8060300[)
dmbo(33emgmdol, Gomo(3 beogds d1bgdernge 3Grm3gLgdal, 396dme 30 Lo 33980l Bomgdobs s bgébygal
899mg39c0980L 030¢)o(300. 9wb0dbyemo 80860l Bobombggoce ogeliobger 3gdcogae ©dm(3obgdo:
1. 5030060l gdLhGogotrgdnmoe  3d0oemgdol dobobdotbo o gbtoebdo Lod Lbgocolbgs 3d963q

3036m3@33860360b 806060@32)0[} @0@3360 6)860386mb33d063@0 380’>mqaooo.
2. gdbhGogobrgdnem 3doemgddq in vitro 3oogbymmo 36m3glol 8megemodgds o 93 30cmdgddo
30bobgoélo oo 0gbdobdo Lo3nBbg do 3Ermgemgdgbhgdel IgbBogemo.

3olioemo e gormeegdo: Lo30B8bg 30 363mgemgdgbhgdol 3mb3bhEdEal Eoggbels o domo
33e0cmgd900l 3gLobbogemoce dgg06Boge sodasbol gdlherogotrgdyemo, woyBasbgdgmme 28 3d0cmo.
360@8&)[) gdb(bé)odeoob 5336360 domo 060380, ooé:ooooq)oos(bob N 305)(\0@00600’)@0)80[)
60@0683360@350 oyom. 3080360000 obogo 16-c006 60 6@03@3 336)30006@0. 8db336033600bm30b
306Bg3000  3d0emgdl, GmIgemms; ©OYB0obgdgme gg06g306g0 3Jmbrosm. gdlhErogotrgonemo
3d0emgdolb  dgbobgol Bqlo  3emebogyéo BrogmBotrgmdcl  Botangol  Lobgem8Boogem  Lihoboot ol
96mgbyemo 3Gmbm 3memob, ,0bagggdizeol 369396300 ©@odaobol gdlhrog06gonem d0emmob, 380cmal
06330030 duemgoemgdol dom3hohmob o m3gészene doboemoliorob dmdyémdobol (2020.21.02, #01-
282/m) agboboaoon 306500(4)800@Q0. 3036m3@33860360b, Ca, Poo F 3m6886060300b 33[)503@0
dobobgéolbo o gbtebol Lod 3d96Bg dmgoboobgon: 80bobdotrdo (Bmbo 1), gbh0b-dobobderols
LOBWZOENV6 (Bembo 2) o 35603736 d56do (Bembo 3).

mommgymo  3doemo bolgdoeogom obzom Logédogow 300360 o gooym mE boBormoco
(GabaséoQ), Homd 33@830b0’>30b ,,808383033@35060“ 308060 dbm30@350b y39aemo 3(4)3. RY:| 88000 28
30000k dogomge 56 Loggldgédgbhm 938933mmon, BmBemgdoy ™, Lo JMbhHEmem™ o Lo 33emy3
330980 ©03yo300. Lgdoeobrgdnem 300emme gémo bobggeto (28 bodyndo - Lozmbhmemm $a3na30)
80606d06bo o QSGOOGBO 3036030@33360360[) 33[}603@0[)0030[) 8030030306800. 300033 3030006300
8\303360 86030@050 (35%-0560 o3mbq3m(4>3\5030m - ,Ultra-Etch®), 36)00000 300
gomgomalBobgdnemo ghodgdel Lo opgem. bozmbihtmemm $31a0l 3d0cmms gogsbgebs oo
god6mdol  dgdegg  domo  gemgdgbhmeo  dgggbocmmdnl  godmzgemgge  3m83cbos  JEOL-ob
80[)30606363@0 g@gdoﬁmsnwo 8036)00[)3003000 50006@0.

0bo60dbogos, B3 bgdalidoger doboemode (oc dmErnl 300cmgddogy) 39dogomo gemgdgbhgool
0000836[) abooqmo@ 3omm3ob Qoaoboboomgbg@o 80800[)503050, o\)@qmb boaéda o 06036bo3m60
odgo. LBmérgo gl 36063030 3g3L Loogydgemoce Boboemoms  6gbiz9bmb3gdhénemo sbocmodol
3g0mgal, Gomo(z Igbedemgdgemos bogmngégdel gemgdgbhnéo 3gwmggbocmmdanl gobloBdmgeo.

3@3d0¢‘><’>5350b 80800[)0[)3@3@0 d):]?)Uon)oG bogdegéoagsom 360@000 603330[}
88@030603Q0 qml)d)oGBoo 15 33 oym. 33@0306)‘3@0 anb(bob 333306)360[} 803600, 608‘33360[} @0030(4)30
md(‘)mb 10 68. bobdob c>336000 b@g?)oo@o, 5)0[)0’)30[»)8 3038632’@06’ 003006360 300330600 JEOL-obs
3939937960 ©0039630L 8mBymdaemmdsl (Lyé. 1, 2). 9boemodomol 3tmgodnmo 18&Ybggemymas
boHqungob 06@330, 06oemaBols 33@360 Word com 33335@0[} Loboo 30633q>oo, onoB oobobo Lo 330093
mbogdoag 80060363@0 UBGSBOU 63608363@0 80800[)503350[) b38d0(4>32>0 (émam@e 30[}36), ob{] od)ooané
360038608630), Bbéo@gbo, boaossa 3568638 0@0600({30806}86‘3@0 3@38060360 o oo
3006(386(9(4)0300.
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E — |
bné. 1. JEOL-ob go393y60 bné. 2. mgémb 10 63. bobgol o39beo s
000396330l 8mBymdommds LoggL3960396dm 60dndqd0

53860 33@330[} 3300(4)3 300383, b033@33 383%30 (28 603330) 300305@0630’; 3&603[}3@0
360033[50[5 800@3@06860 B336b 303(4) 300@0030(306363@0 330’)00@000, 60033@[)03 l)OCBUdsQJOQ
360@83 3md83@0 306)38«)[; pH-ob 30 3@360 33@0@360 nq)33b.

Ex vivo 33@330[} Bobo@aégqub@ baioém bbsoégbo @3306 boaboéonqmb bobgqmobob
baboaoém@m 3db3360030b 35)(\036‘3@0 Bonémb @abmﬁ)o@mﬁmaao @0380@@0.

o bogdobgtocmadopoe bbbstol (pH 4.3) 3g85c0396cmmds sligemas: 2.0 83mem/cm 3oem3ondo o 2.0

3300@/@ o3oobo3000, (410')3@32)03 8&5[)60@0& 0.075 3300@/@ oes(bod)ob 2)3033630;
o bo6980b9tocmaBogocy blbboste 30 (pH 7.0) Jgoiogl: 1.5 83mem/em 3oem3ondl, 0.9 83mem/cm

o300l)o300b o 150 3800@/@ KCI-L, 6003@8603 80680336‘3@00 0.1 300@/@ d)ﬁml) 33038630.

5 ool gob3ogemmdsdo (mE3d0m0-3560b 3930b) Lo 33emg30 $370g0L 6031dgdL 6 Loseeos (11:00-
17:00) s;39¢hmbol 339680 3o003Lgdc000 (mommgyem 603133g 5 dem bliboo), othgbocmo 18 Lvsmol
3963530mmd0do (17:00-11:00) 30 6odndgde gocoggdmbeos bgohE@smmyéo pH-ob 8dmbg blboedo (ol
3nggén). dodoom- 33060l b0dydgdl bgohEroemyé blboedo goymgbgdonm. ggldgédgbhol 39-6 comgl
bLbotrgdal 3g(33cm0-gobobemgds brogdmees o 699030 300093 5 0ol gobdogemmdsado gérdgemgdmees.
Lodeemmem $9830 Lo 3gemg30 $3130L 608339830 gF0bgEoEmaBo300L 3Em(39L0L Bmegemogasl 10 cowy
obdobrcod. 99L3ge03gbhol coobtonemgdol 393wz Lozgemgge 33130l 3doemgdde (alggg, Gmgmed;
Lo gmbhomemm  3ano3de) dobzobofgdgmme  gemgdhrmbyemo  o36mb3m30m o 36mgemgdgbhgool
399339e0™dd 3930LBogemge 330m0g Lod Lbgoolbgo yd063g (Lyé. 3.) (B0bobdoérdo - 8mbo 1, cogbdob-

80656460l LsBmgatr0s6 - Bosbs 2, 3563136 139680 - 8cbs 3), Boogdyem Bemba(ygBgdo 9&mBoBoRl
383\)@0680') BQ(‘OaOQ’)SBOb 0')\)30@\)6 OBOQ)SBO[) 808600) 608330)0 6’3886}\)800 Oé) 3883033@00

i

SEl  20kV WD50mm  SS80

bnﬁ. 3. 30606{106[&0 o Qgﬁ@oﬁob 8306330500306 6050@30 33@330[} b.>30863 366360[} 306060@360
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33c0g30b 3gcegaglo: 33aggelb dgenageds 3goRggho, GmB bogmbhtmane §anegel gdacpgdel
30306 dlemgoemgddo ygqemodg Fomommo  3mb(3gbhtooom  3oem30130 ©@dmBbs (16.23). 3gmég
0g0emdg ggmbagméo (8.8) oym , yggemodyg 8obodocmyo 3mb(39bhEro300m 30 gormEo dgggbgeos (0.05)
(c000g60d0 1).

33009399 330Bgqbo, 6m3 3om(303800 80bobdéol IErg comddol 3-396 Nt doEscos,
30@68 QSGOOGOU\). 336(50’)@, 30@80330 30606d0630 oQamBGQo 28.9, QSGOOEOU oo(4m38 3(4)330 86)000@
30 - 9.9. 8Lgogl hgbrogbzeol 3gmbrod dgammo ogmbogméol dgdmbgggedogs. 396dmeo, 80bobgéals 36930
80L3o 30063360(4)03003 14.7 330@6060, @356060[) 1) 36330 86000@ 30 7.97- 608 30606d60b 363[)0006
3900069800 000gdols 2-396 b 3emgdoo.

Bggbogol  goblogymégdnem  abhgbgbl  Botdmocoggbos  ozémgemgdgbly  g3ormEsals
30b39bh®o300l dgLBogemo. Gmgmey 330mg309 330Bgqbo, 3daemal Fogoé Jumgoemgdde gaomEl
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The prevalence of obesity has tripled globally since 1975, with 39% of adults overweight and 13%
obese. Alarmingly, childhood obesity rates have also surged, with 340 million children and adolescents
classified as overweight or obese. Geographical disparities also highlight the global nature of the obesity
crisis. High-income countries, such as the United States, have long reported high obesity rates, with over
42% of American adults classified as obese as of 2020. The healthcare costs associated with treating
obesity-related illnesses - such as diabetes, cardiovascular diseases, and cancer - place immense strain on
healthcare systems. In the United States alone, obesity-related medical costs are estimated to exceed $170
billion annually.

While obesity is influenced by genetic predispositions, research indicates that genetic factors
account for only 25-40% of an individual’s weight. Studies on twins raised in different environments
highlight the significant impact of lifestyle and dietary patterns. For example, families with a history of
obesity often perpetuate poor eating habits across generations, underscoring the interplay between
genetics and behaviour. Initially, genetics was thought to be the sole cause of obesity, but studies have
shown that for a condition to become genetically manifest, it requires the methylation of around 1,800
genes. This means that this predisposition must exist in the family for about 1,800 years before it becomes
a genetic pathology. Specific genes associated with increased body mass index (BMI) and fat distribution.
For instance, variations in the FTO gene are linked to higher obesity risk. Additionally, recent research
has identified the SMIM1 gene, where certain variants are associated with reduced energy expenditure
and increased obesity risk.

Modern lifestyles contribute significantly to the obesity epidemic. Increased consumption of
processed foods high in sugar and fat, combined with decreased physical activity, creates an imbalance in
calorie intake and expenditure. The prevalence of ultra-processed foods, high in sugars and unhealthy fats,
has been linked to increased calorie consumption and weight gain. Addressing these industry practices is

crucial for combating obesity. Endocrine disruptors, or obesogens, affect the differentiation of adipocytes

49



JECM 2025/1

and can act as appetite increasers, damaging the microbiome. All diseases, including obesity, start with
disturbances in our microbiota, which ultimately influences metabolism. They stimulate the secretion of
lipid-pro-inflammatory cytokines. Obesogens can be found in everything, even in furniture that contains
flame-retardant chemicals, which have been proven to be obesogenic. Phytoestrogens, such as those found
in women’s moisturizing creams and shampoos, are also obesogens. One common phytoestrogen is beer,
typically consumed by men, which, especially after the age of 40, contributes to the growth of abdominal
fat and breast tissue in men. As androgen levels naturally decrease with age, the effects become more
pronounced.

Psychological factors, such as stress and emotional eating, play a critical role in obesity. Research
indicates that children exposed to stressors like bullying or family conflict are more likely to develop
unhealthy eating patterns, leading to weight gain. Stress is a significant driver of unhealthy eating patterns,
often leading to the consumption of high-calorie, low-nutrient “comfort foods.” Individuals with chronic
stress are more likely to develop obesity due to increased cravings for sugary and fatty foods. Obesity is
often caused by the dietary behaviour prevalent in a family. For instance, when a mother is overweight,
she passes on a particular eating pattern to her child, which gradually leads to the child gaining weight.
There may be a genetic predisposition to accumulating more fat in specific areas of the body, but this
factor alone is not decisive.

Contrasting EBM and CIM: Energy Balance Model: Calories in vs. calories out. The EBM posits
that weight gain results from an imbalance between energy intake and energy expenditure. When caloric
intake exceeds the body’s energy needs, the surplus is stored as fat, leading to obesity.

Carbohydrate-Insulin Model: The CIM suggests that the consumption of high-glycemic-load
carbohydrates leads to increased insulin secretion, promoting fat storage and weight gain. This model
challenges the traditional calorie-centric view, proposing that hormonal responses to different
macronutrients leads to obesity. if a person consumes only proteins and fats, the carbohydrate load will
be minimal. This is why the keto diet is effective, during a keto diet, the carbohydrate load is nearly zero.
The greater the amount of carbohydrates consumed, the higher the insulin production. On a keto diet,
insulin is not produced in excess, preventing lipogenesis (the creation of fat cells). Thus, carbohydrate
intake is directly linked to weight gain, as modern diets are filled with obesogens - foods high in
carbohydrates. The reason for the high carbohydrate content in food is simple: carbohydrates are cheap,
which means manufacturers can cut costs.

Obesity also exacerbates conditions like osteoarthritis, gastrointestinal disorders, cardiovascular
system issues, and sleep apnoea. During sleep, abdominal pressure increases, and breathing is interrupted,
followed by strong inhalations to compensate. However, there are brief moments when brain oxygenation
is reduced, which increases the risk of dementia as one ages. Often, patients who are chronically
overweight and develop new conditions fail to associate them with their weight because the symptoms
are new. However, every individual’s body has a set of resources that can be depleted and in individuals
with persistent obesity, every other disease and complication will always be linked to their excess weight.

Prevention remains the most effective approach to tackling obesity. Lifestyle modifications,
including balanced diets, regular physical activity, and stress management, are crucial. Additionally,
bariatric surgery and anti-obesity medications may be considered for severe cases, though these options
come with risks and limitations. The best long-term approach to treatment is lifestyle modification,
including dietary changes, physical activity, and maintaining mental strength and motivation. Antibiotic-
obesogenic medications work only while they are being used - when the injections stop, the lost weight

returns. Bariatric surgery is another option, but it should be considered only when other treatment
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methods fail. A potential complication of bariatric surgery is the dumping syndrome, where food passes
from the stomach to the intestines too quickly due to osmotic pressure, leading to incomplete digestion.
The future outlook is far worse than the current situation, so preventive measures must be taken
now. We can develop more effective prevention and treatment strategies, ultimately improving public
health outcomes. For individuals already affected by obesity, effective treatment strategies must combine
dietary and physical activity interventions with medical and psychological support. Advances in medical
therapies, including bariatric surgery and anti-obesity medications, offer hope for those with severe

obesity but must be used judiciously alongside lifestyle changes.
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SUMMARY

Obesity has emerged as a global health crisis, affecting millions across all age groups and leading
to severe chronic diseases such as diabetes, cardiovascular conditions, and liver dysfunction. Beyond
individual behaviours like overeating, obesity is influenced by genetic predispositions, environmental
factors, psychological patterns, and socio-economic circumstances. This article delves into the root causes
of obesity, exploring its multifaceted nature, including its links to family eating habits, industrial food
production, and the underestimated role of obesogens. It also examines strategies for prevention and
treatment, emphasizing the importance of lifestyle modifications and broader societal changes. Through
a comprehensive analysis of current research and expert perspectives, this article aims to contribute to a
more holistic understanding of obesity and inform effective interventions.

Keywords: Obesity, obesogens, health risks, energy balance model, carbohydrate-Insulin model
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SUMMARY

A hydatiform mole (also known as a molar pregnancy) is a gestational trophoblastic disease (GTD),
which originates from the placenta and can metastasize. It is unique in that the tumor originates from
gestational tissue rather than from maternal tissue. Hydatidiform moles (HM) are usually considered the
noninvasive form of gestational trophoblastic disease. While hydatidiform moles are typically deemed
benign, they are premalignant and do have the potential to become malignant and invasive. This activity
describes the pathophysiology, evaluation and management of hydatidiform moles and highlights the role
of the interprofessional team in the management of affected patients. Other forms of gestational
trophoblastic disease include gestational choriocarcinoma (which can be extremely malignant and
invasive) and placental site trophoblastic tumors.

Keywords: Hydatidiform mole, Molar pregnancy, GTD
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TAMAR SHISHNIASHVILI, TAMAR SULADZE, NANA KIPIANI,
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DENTAL HEALTH OF PREGNANT WOMEN AND ANTENATAL PREVENTION OF MAJOR
DENTAL DISEASES
Thilisi State Medical University

SUMMARY

Pregnancy is considered as a critical period for a woman's dental health and is characterized by
quantitative and structural changes in oral diseases, which, accordingly, determines the general health of
both the pregnant woman and the child and is also a marker of the complete formation of the latter's
skeletal system.

The results of our studies indicate mass prevalence (on average 87.4%) and high intensity (on
average 7.24) damage to the hard tissues of the tooth. Changes in the hormonal background during
pregnancy affects metabolic processes in the periodontal, which contributes to the occurrence or
exacerbation of periodontal diseases, which is recorded among the examined, in particular, in more (on
average 60.25%), the so-called gingivitis of pregnant women were revealed.

Situational analysis of the studied results provides the identification of the causes and factors of
the main dental diseases during pregnancy, which makes it possible to plan, implement and effectively
evaluate optimal treatment and preventive programs - accordingly, the level of dental health and quality
of life of the pregnant woman will improve, and at the same time, antenatal prophylaxis of the child will
be carried out.

Keywords: Dental Health, Pregnant Women, Antenatal Prevention, Dental Diseases
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Introduction. In India, one-fourth of medical students are reported to experience depression
and/or anxiety disorders [1]. With the growing number of Indian students pursuing education in Georgia,
it is crucial to understand their psychological well-being. Cultural adaptation, academic pressures, and
social isolation are key factors that can profoundly affect their mental health. This study aims to investigate
the prevalence of depression and suicidal ideation among Indian students in Georgia. The findings can
inform the development of targeted mental health programs tailored to the needs of this specific student
population.

Literature review. This literature review explores the mental health status of Indian students in
Georgia, with a particular focus on depression and suicidal ideation. It examines variations in prevalence
and associated risk factors across gender, age groups, and regional contexts. Despite the growing number
of Indian students pursuing higher education abroad, there is a notable lack of research addressing their
mental well-being in Georgia. This review specifically highlights depression and suicide risk factors among
this population.

Depression: His versus Hers. Depression can be added to the list of notable differences between
men and women. According to researchers, it is the leading cause of disease burden among women. While
men also experience depression, they are less likely to acknowledge, discuss, or seek help for their
emotions or mental health challenges. This reluctance increases the risk of their depression symptoms
being undiagnosed or overlooked [7].

Gender differences in self-reporting symptoms of depression. Females are more likely to report
mild to moderate depression, whereas males tend to report severe depression and higher rates of suicide.
Three factors may explain this difference: the covariation between estrogen levels and the peak incidence
of depression in females, gender differences in coping styles, and the tendency of males to exhibit
emotional inexpressiveness and avoid seeking help [9].

Masculinity and help-seeking among men with depression. Research suggests that men’s help-
seeking behavior regarding depression is influenced by traditional masculine values, such as strength,
success, independence, control, and self-sufficiency, along with a strong emphasis on emotional restraint.
Depression, often linked to emotional vulnerability, is seen as "incompatible" with traditional masculinity.
Some men view depression as a sign of powerlessness and lack of control, while others describe recovery
as a heroic struggle that ultimately leaves them stronger [10].

Depression and Suicidal Ideation of International Students. International students may be at a
higher risk of suicide compared to the general population. Research suggests that suicidal behavior and
immigration are linked, due to factors such as acculturation stress, changes in social roles and
socioeconomic status, discrimination, social marginalization in the host country, and feelings of isolation
and loneliness [2]. However, a comprehensive review identifying effective suicide prevention strategies
for international students has yet to be conducted.

Suicidal ideation of medical students. The factors most frequently associated with suicidal ideation
in medical students include depression and depressive symptoms, lower socioeconomic status, a history of
drug use, and dissatisfaction with academic performance. One study found that male medical students had

a significantly higher prevalence of suicidal ideation compared to female medical students [3]. In a study
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conducted in New Delhi, India, the distribution of suicidal thinking varied across different stages of
medical training, with 64.4% of first-year students reporting suicidal thoughts, followed by 56.7% of
second-year students, 54.5% of fourth-year students, and 44.4% of interns. Third-year students had the
lowest prevalence of suicidal ideation at 40.4%. The varying academic stress and examination pressures at
different stages of training may explain these differences. Additionally, medical students who believed in

God reported a significantly higher rate of suicidal ideation compared to nonbelieving students [4].

Methodology

Study Design. The study employs a nonexperimental, analytical observational design with a cross-
sectional approach. Data collection was conducted from March to May 2024.

Setting and Sample. In this study, the sample consisted of Indian medical students from a public
University in Batumi, Georgia. A total of 125 students were selected through purposive sampling.
Participants were required to meet the following inclusion criteria: (1) Indian medical students currently
enrolled or graduated from the university, and (2) students who consented to participate. Fifth-year
medical students were excluded from the study due to a high non-participation rate.

Data Collection. Data were collected using questionnaires completed by students via Google
Forms, with an estimated completion time of approximately 15 minutes per form. The questionnaires were
provided in English. Following data collection, the researcher verified the completeness of the responses.

Students were approached using one of the following methods, depending on logistical considerations:

1. A subset of students was approached during working hours, where they were briefed on the purpose
and nature of the study. After addressing any questions, they were invited to participate and asked to
complete two self-administered questionnaires: the Patient Health Questionnaire-9 (PHQ-9) and the
Suicide Behaviors Questionnaire-Revised (SBQ-R).

2. Another subset of students was contacted through electronic means. Individual messages were sent to
potential participants, inviting them to take part in the study. The participant information sheet, study

pro forma, and questionnaires were sent electronically.

Anonymity was maintained throughout the study to encourage accurate reporting by the students.
Further details regarding the tools used are provided in the following sections.

The Patient Health Questionnaire-9 (PHQ-9) [5] was used to assess the severity of depressive
symptoms among participants. This validated 9-item questionnaire measures the frequency of depressive
symptoms over the past two weeks. It is a self-administered version of the PRIME-MD diagnostic
instrument for common mental disorders, and while it is not a screening tool for depression, it is useful
for monitoring the severity of depressive symptoms.

The Suicide Behaviors Questionnaire-Revised (SBQ-R) [8] is a brief self-report measure assessing
past suicidal behavior. It is a revision of the original 34-item SBQ developed by [6]. The SBQ-R consists of
four items that allow individuals to self-report their suicidal attitudes, ideation, and history of suicide
attempts, as well as the possibility of future attempts. The total score ranges from 3 to 18, with a cut-off

score of 7 suggested to identify at-risk individuals, demonstrating 93% sensitivity and 95% specificity.

Result
Sociodemographic Characteristics of the Participants. A total of 125 Indian medical students
participated in the study. The sociodemographic details of the participants were included in the final

analysis. The study observed a higher participation rate among female students. The majority of
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participants (77.6%) were in the age group of 19-22 years. First-year medical students comprised 32.8% of
the sample, followed by second-year students, who contributed 31.2%.

Severity of Depression Among Students. Among the participants, 32.8% scored > 15 on the PHQ-
9, indicating moderately severe or severe depression. Of these, 73.1% were females and 26.8% were males,
suggesting that depression is more prevalent among female students. Additionally, 16.8% of students
scored > 20 on the PHQ-9, indicating severe depression. A notable proportion (61.9%) of these students
were first-year students.

Severity of Suicidal Behavior Among Students — Based on SBQ-R. Based on responses to the first
question on the SBQ-R, 16% of students reported having planned to commit suicide at least once, with
65% of them being males. Furthermore, 16.8% of respondents had attempted suicide at some point. In
terms of future risk, 58.4% of students reported that they had never experienced suicidal thoughts.
However, 15.2% of students were identified as having a potential risk for future suicide attempts, with

63.1% of them being males and 47.3% being second-year students.

Discussion

Findings. Our study revealed a prevalence of approximately 32.8% depression among Indian
medical students at the university, based on a cut-off score of 15 on the PHQ-9. While females exhibited
higher rates of depression, males may be at greater risk for suicide, possibly due to underdiagnosed or
untreated depression. The use of validated tools, such as the PHQ-9 and SBQ-R, to assess depression and
suicidal ideation represents a major strength of our study.

Limitations and Future Research Directions. This study employed a cross-sectional design, which
limits the ability to determine the lifetime prevalence of depression among medical students. We did not
assess details regarding the duration of the illness, past episodes, or the treatment received. Additionally,
no interviews were conducted to confirm the diagnosis of depressive disorders. Future longitudinal studies
that track the mental health of Indian students from the first to the final years of their medical education
would offer valuable insights for planning targeted interventions.

Implications and Recommendations. This study contributes to a better understanding of the
mental health challenges faced by Indian students in Georgia, a population that remains understudied.
Future research could expand the sample size and further investigate the factors contributing to depression
and suicidal ideation among Indian students in Georgia. Such studies would help in developing tailored

mental health support programs for this group.

Conclusions. This study investigated the mental health well-being of Indian students in Georgia,
with a specific focus on depression and suicidal ideation. The findings highlight a concerning prevalence
of both conditions among the students. The high rates of depression emphasize the urgent need for greater
awareness of mental health issues and the destigmatization of seeking help. Universities should consider
developing culturally sensitive support systems tailored to the unique needs of Indian students. These
systems could include access to counselors familiar with Indian cultural backgrounds and mental health
perspectives. It is essential to create a supportive environment that prioritizes students' mental well-being

and provides them with effective coping mechanisms to navigate the challenges of studying abroad.
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SOME SPECIFICS OF MENTAL HEALTH STATUS OF INDIAN STUDENTS IN GEORGIA
Natural Sciences and Health Care Faculty; Batumi Shota Rustaveli State University, Georgia

SUMMARY

Background: With the rising prevalence of mental health challenges among international
students, exacerbated by cultural adaptation and academic pressures, this study examines the
psychological well-being of Indian students in Georgia, with a particular focus on depression and suicidal
ideation.

Hypothesis: Indian students studying in Georgia are expected to exhibit a significant prevalence
of depression and suicidal ideation.

Aim: This research aims to assess the prevalence of depression and suicidal ideation among Indian
students in Georgia.

Method: A total of 125 Indian students in Georgia participated in the study, completing self-
administered questionnaires, including the PHQ-9 and SBQ-R, to evaluate depression severity and suicidal
risk.

Results: The findings revealed that 32.8% of participants experienced moderate to severe
depression, with a higher prevalence among females (73.1%). Additionally, 15.2% of participants
demonstrated indications of potential future suicidal attempts, with a notably higher prevalence among
males (63.1%).

Conclusion: These results highlight the concerning prevalence of mental health challenges among
Indian students in Georgia. The identification of these issues underscores the urgent need for targeted
interventions and support systems to promote the mental well-being of this student population.

Keywords: Indian students in Georgia, Depression, Suicidal thoughts.
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THE EFFICIENCY OF COMPLEX OF SEGMENTAL-REFLEX BALNEO-PHYSIOTHERAPEUTIC
TREATMENT (RSBPTC) IN PATIENTS WITH ISCHAEMIC TYPE OF DIABETIC FOOT
Department of Surgical Diseases of Azerbaijan Medical University, Baku, Azerbaijan
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Relevance. Diabetic foot is mainly associated with pyo-destructive lesions of lower extremities.
Nearly 85% of these lesions are trophic ulcers of foot; the remaining part is abscesses, phlegmons,
osteomyelitis, tenovaginitis, purulent arthritis and other lesions developing independently or as a
complication of trophic ulcer [8]. The treatment of such patients is a very difficult problem. It should be
aimed at correction of carbohydrate metabolism, normalization of micro- and macrocirculation, control
of pyo-necrotic processes. Despite successful results, many aspects of the problem remain unsolved. The
results of treatment could not be considered satisfactory due to mortality, reaching 8-10% in patients with
lower extremities diabetic angiopathy (LEDA) complicated with diabetic foot (DF) [14]. Balneo-
physiotherapy, using natural factors, has a good effect on many aspects of pathogenesis of diabetic
angiopathies i.e. hyperglycemia, dyslipidemia, microcirculation (MC) and tissue trophism [3,4,6,10,15].

The modern medical researchers are aimed to prove efficacy of natural factors that have good
effects on normalization and improvement of MC and peripheral blood circulation in treatment of diabetes
mellitus (DM) complicated with diabetic foot [5,7,9].

There is a need to work out scientifically confirmed methods of pelotherapy together with other
natural factors which could have good effect on metabolism and regional tissue trophism in patients with
DM complicated with LEDA of the2"d - 4 stages and DF [1,2,5].

The segmental-reflex balneo-physiotherapeutic treatment complex (SRBPTC) consisting of pelo-
and magnetotherapy, darsonvalization, trental-electrophoresis with high aftereffect was worked out at
the Department of surgical diseases together with Research Institute of balneology and natural factors of
MoH of Azerbaijan Republic [11,12,13].
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In this research we aimed to study the effect of this method on the results of surgical treatment of
patients with ischemic type of DF.

Material and methods. The research covers 109 patients with ischemic type of DF. They were
divided into 2 groups according to the tasks and used methods of treatment:

I — the control group — 60 patients underwent traditional treatment: dietotherapy, insulin with
thorough control of glucosuria and glycemia, antibacterial medicines, anticoagulants, desagregants,
vasodilating, antihistaminic etc., topical (wound dressing) and surgical treatment (necrectomy, lower
extremities amputations and resections on different levels), balneo-physiotherapeutic methods such as
pelotherapy and magnetotherapy, ultraviolet irradiation or electrophoresis etc.

II - the main group with 49 patients treated conventionally but with addition of SRBPTC
consisting of pelotherapy, trental-electrophoresis, darsonvalization and magnetotherapy.

There were 30 (50%) cases with pyo-necrotic lesions (trophic ulcers), 15 (25%) cases with moist
gangrene of toes and distal part of foot, 5 patients with phlegmon of foot (8,3%), 6 cases of dry gangrene
of toes and distal part of foot (10%), 15 cases of gangrene of foot spreading to lower leg (25%) in the first
group. There were 15 (25%) patients with LEDA in the 2" stage, 24 (40%) - in the 3rd stage and 21 (35%)
in the 4 stage.

We observed pyo-necrotic lesions (trophic ulcers) of foot in 23 (46.9%) cases, moist gangrene of
toes and distal part of foot in 12 (24.5%), foot phlegmon in 6 (12.2%), dry gangrene of toes in 3 (6.1%),
moist gangrene of foot in 12 (24.5%), gangrene of foot spreading to lower leg in 5 (10.5%) of the second
group. There were 12 (24.5%) patients with LEDA in the 2" stage, 23 (46.9%) with the 3 stage and 14
(28.6%) the 4t stage (Table Nel).

Table 1. Clinical types of DF in different treatment groups

NUMBER OF OBSERVATIONS (n)
NOSOLOGIC TYPE I group (n=60) IT group (n=49)
Abs. % Abs. %
Pyo-necrotic lesions (trophic ulcers) 30 50 23 46,9
Foot phlegmon 5 8,3 6 12,2
Moist gangrene of toes and distal part of foot 15 25 12 24,5
Dry gangrene of toes and distal part of foot 6 10 3 6,1
Gangrene of foot spreading to lower leg 4 6,7 5 10,2
TOTAL 60 100 49 100

So, both groups correlated with stages of LEDA, clinical types and severity of diabetic foot.

We applied non-medicine SRBPTC consisting of pelotherapy, trental-electrophoresis,
darsonvalization and magnetotherapy in 49 patients with LEDA of the 2" — 4 stages and DF from the
main group. This treatment was carried out in the hospitals of AMU.

We used mount therapeutic muds from Azerbaijan volcanoes (mud preparation “Palciq”) for
pelotherapy. The first mud application was applied to back of neck covering neck sympathetic ganglions
(in supine position), the second covered lumbar ganglions, the third was on lower leg, avoiding gangrene
location. The mud temperature was in the range of 39-40 C°, one application lasted for 30 minutes, the
course of treatment consisted of 12- 15 applications.

Darsonvalization was carried out by covering all parts of lower leg and nearest areas to the lesion.

The duration of procedure was 8-10 minutes. The course of treatment consisted of 10-15 procedures.
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Every other day the patients underwent trental-electrophoresis with 2% solution injected through
positive terminal of “Polyus-1” apparatus. Pads moistened with trental solution were put on both sides of
lower leg (above gangrene location), negative terminal was on the waist. The amperage was up to 10-
12mA, the procedure lasted for 20-30 minutes. The course of treatment consisted of 10-15 procedures,
alternating with darsonvalization.

Magnetotherapy to the affected extremity was carried out with “Volna-2” apparatus. The
procedure lasted for 10-20 minutes daily. The course of treatment made up to 20 procedures with constant
(induction 10-30 mT) or impulse (induction 10-50 mT) mode.

The electric treatments were carried out half an hour before therapeutic muds to strengthen and

fix vasodilating effects.

Results and discussions. The assessment of clinical results was based on general condition of
patients, the way they felt, body temperature, in terms of wound: disappearance of edema, hyperemia of
surrounding tissues, the cleaning time of pyo-necrotic masses, appearance of granulations, beginning of
epithelization and time of wound healing.

We observed the clinical effect from the beginning of treatment by SRBPTC of patients with
LEDA and DF. We observed improvement of general condition, reduction of hypostatic edema,
disappearance of signs of endogenous intoxication with considerably reduced pain and spread of pyo-
necrotic lesion in patients with severe trophic disorders and gangrene. The continuation of complex
treatment up to 16-18 days where SRBPTC was one of components, helped to considerably improve
general condition, local tissue condition, to clean trophic ulcers on foot and lower leg, to transform moist
gangrene into dry and so let to make limb-saving operations.

Wounds of patient who underwent SRBPTC cleared from pyo-necrotic masses for 4 -5 days earlier
with simultaneously disappearing signs of local inflammation and general intoxication. Their temperature
and blood count normalized for 3 - 4 days earlier than in the control group.

As a result, SRBPTC as a part of complex treatment helped to improve MC, lowered glucose
tolerance to insulin and made detoxicating effect.

In addition, we managed to make so called small operations on toes and foot (amputation of toes,
resection of distal part of foot) and lower the level of supposed amputation in 40 (81.6%) of 49 patients
from the main group (Table Ne2). The treatment of 9 (18.4%) patients with apparent and increasing pain
and large pyo-necrotic lesion was ineffective. These patients underwent amputation of limbs on upper
third of the leg (4 patients, 8.2%) and thigh (5 patients, 10.2%) by life-saving indication.

Table 2. The types of primary operations and their results in patients with LEDA of the 27 -4% stage and

DF from the main group (n=49)
Th . The number of operated The number of died
e type of operation
Abs. % Abs. %
Necrectomy 29 58.2 - -
Exarticulation of toes 10 20.4 - -
Transmetatarsal amputation of foot 4 8.2 - -
Amputation of lower leg 3 6.1 1 33.3
Amputation of thigh 3 6.1 1 33.3
TOTAL 49 100 2 4.1

The results from Table Ne3 show that 6 patients of 9 with pyo-necrotic lesions of foot were

improved. But 3 patients with apparent trophic disorders and necrotic changes showed increase of
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ascending infection and intoxication, appearance of signs of hepato-renal failure. 2 such patients
underwent amputations on middle third of thigh and 1-on upper third of shin by life-saving indication.

The rate of high amputations was 18.4%.

Table 3. The type of repeated operations and their results in patients with 27¢-4* stage LEDA and DF

from the main group

The type of operation The nu‘mber Good Satisfactory | Unsatisfactory Died
of patients | outcome outcome outcome
Necrectomy, purulent leakage 4 3 1 i )
and plantar aponeurosis cutting
Transmetatarsal amputation of
3 2 1 - -
foot
Amputation of shin 1 - - 1 -
Amputation of thigh ) 1 _ 1 1
TOTAL 10 6 2 2 1

17 patients (73.9%) of 23 patients with LEDA of the 274-4th stage and DF suffering from trophic
ulcers on lower limbs significantly improved: ulcers either completely healed or cleared of necrotic tissues
and reduced in size. 6 patients (26.1%) did not show any positive changes but there were some positive
indications of instrumental examinations. 2 of them were with LEDA of the 274-4t stage and trophic ulcers
on feet. 4 had to undergo transmetatarsal amputation of foot, 1 amputation of upper third of shin, 1
amputation of thigh.

Patients with trophic ulcers underwent skin transplantations by Tirsch-Davies after ulcers cleared
and clean wound with good granulations appeared.

20 patients (40.8%) of 49 from the second group showed good results. 20 patients (40.8%) from
the same group showed satisfactory results. 9 (18.4%) showed unsatisfactory results. 40 (81.6%) patients
underwent necrectomies, small amputations such as exarticulation of toes or transmetatarsal amputation of
foot. 4 (8.2%) patients underwent amputation of shin and 5 (10.2%) - amputation of thigh. 3 patients died
(6.1%).

20 patients (33.3%) of 60 from the control group showed good results. 17 patients (28.3%) from
the same group showed satisfactory results. 23 (38.3%) showed unsatisfactory results. 37 (61.6%) patients
underwent necrectomies and small amputations. 6 (10.0%) patients underwent amputation of shin and 17
(28.3%) - amputation of thigh. 4 patients died (6.7%) (Table Ne4).

Table 4. The results of treatment in near postoperative period in different groups

Groups of | Number of Results Amputations General
patients | patients (n) | Good Satisfactory No changes | Shin Thigh mortality
1 60 20 17 23 6 17 4
Control 100% 33.3% 28.3% 38.3% 10% 28.3% 6.7%

2 49 20 20 9 4 5 3
Main 100% 40.8% 40.8% 18.4% 8.2% 10.2% 6.1%

The difference in mortality numbers from the control and the main groups is not statistically
significant but the number of good and satisfactory results in the main group is significantly higher (for
20%).
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Conclusions: The application of SRBPTC consisting of pelotherapy, magnetotherapy,
darsonvalization, trental-electrophoresis in patients with diabetic angiopathy of lower extremities of the
2nd -4t stages help to improve microcirculation and tissue metabolism, reduces inflammation, strengthens
reparation leading to faster healing of trophic ulcers and postoperative wounds, significantly improves
results of treatment.

The complex treatment of patients with diabetic angiopathy of lower extremities of the 2nd -4t
stages by RSBPTC consisting of pelotherapy, magnetotherapy, darsonvalization and trental-
electrophoresis is pathogenetically established, efficient and adequate method of therapy.
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THE EFFICIENCY OF COMPLEX OF SEGMENTAL-REFLEX BALNEO-PHYSIOTHERAPEUTIC
TREATMENT (RSBPTC) IN PATIENTS
WITH ISCHAEMIC TYPE OF DIABETIC FOOT

Department of Surgical Diseases of Azerbaijan Medical University, Baku, Azerbaijan

SUMMARY

The research covers 109 patients with LEDA of II-IV stages and DFS divided into 2 groups
according to the aims of research and used methods of treatment: I control - 60 patients treated with
conventional surgical and conservative methods, II main - 49 treated with RSBPTC consisting of peloid
therapy with mud from Azerbaijan volcanoes, trental-electrophoresis with “Polyus-1”, darsonvalization
and magnetotherapy with “Volna-2” to lower extremities.

We found that the use of RSBPTC consisting of peloid therapy, trental-electrophoresis,
darsonvalization and magnetotherapy in patients with LEDA of II-IV stages and DFS significantly
improves microcirculation and microcirculation and tissue metabolism, reduce inflammation and builds
up restoration, healing of tropical ulcers and postoperative wounds, reliably improves the results of
treatment.

Keywords: balneo-physiotherapeutic methos of treatment, diabetic foot

SHAJIH UCA P3AEB, KAMAJIA AJTHKPAM SHBA3OBA, MA3AXHP MYPCAJI MYPCAJIOB,
TIOJLTY XAHJIAP AB/THEBA, H/[PHUC TYPI'YT AXYH/[OB
SOPEKTHBHOCTH CETMEHTAPHO — PE®JIEKTOPHOT'O

BAJTIBHEO®M3UOTEPAITEBTUYECKOI'O KOMILUJIEKCA Y BOJIBHBIX C MIITEMWYECKNUM

TUIIOM JUABETUYECKOM CTOIIHI
Otpenenne xupyprudeckux 6osesHeit (3aBenyrouuii - mpod. Jxamanos O.I'.)

Aszepb6aitmxanckuit MegunnHCcKuil Y HUBepCHUTeT, ropox, baky

PE3IOME

B nccnenosanue Brmogeno 109 6orsusix JTAHK II-1V cragwit u JIH, pasgeneHHbIX Ha 2 TPYyIIIIBL
B 3aBHCHMOCTH OT IieJIeli HCCIeJOBaHUA U TPUMeHAeMBIX MEeTOZOB JedeHus: I KonTporsHas - 60 601IbHBIX,
IIOJIyYaBIIUX OOIIEIPUHATHIE XUPYPrUUecKre U KOHcepBaTHBHBIE MeToAbl, II ocHOBHas - 49 GOMBHBIX,
nonyuaBmux CPBOTK cocTosuias us mesronsoTepanuy rpsa3saMu asepbaiii>KaHCKUX BYJIKAHOB, TPEHTATI-
anextpodopesa c «llomoc-1», mapconBammsanum u MarHuTorepanuu ¢ «BomHoii-2» Ha HKHUE
KOHEYHOCTH.

VYcranosneno, uro mnpumeHeHne CPBPTK, cocrosmieif u3 mNeIOMAOTEpanuy, TPeHTAI-
anekTpodopesa, JApCOHBANHM3aUMH M MarHurTorepanuu, y OomsHbIx JIDHA II-IV cragmit u CHC
IOCTOBEPHO YJIydllaeT MHUKPO- M MaKpPOLUMPKYJIAIUIO U TKaHEBOH OOMeH, yMeHBIIaeT BOCIAJIeHUEe U
CIOCOOCTBYeT BOCCTAHOBJIEHUIO, 3AKUBIEHUIO TPODUIECKUX 3B U IIOCIEONePAIlOHHBIX PaH, JOCTOBEPHO
yJIydIIaeT pe3yJIbTaThl JIeUeHNUS.

Oo
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Relevance. Diabetes mellitus (DM) is one of the urgent medico-social problems. More than 80%
of 100 million affected with DM have micro- and macroangiopathies of lower extremities, taking the first
place among DM complications which are the major cause of disability and deaths [1,6,8,9,11,14,25,26,28].
The growth of the 1% and the 2 type of DM leading to disability and death makes it one of the important
medical and social problems. According to I. I. Dedov and coauthors (2001) the number of DM affected
people could rise by 2010 up to 230 million, and taking into account life expectancy rise, sedentary life
and change of food habits this number could rise up to 250 million by 2025. Economic losses due to
disability and deaths of those affected by DM are great that defines medico-social aspect for the problem.
According to International Diabetes Federation (2004) nearly 10% of national health funds are spent to
treat cardio-vascular complication, direct and indirect expenses related to DM reach $100 billion in USA
annually (ADA, 1998). The endolymphatic therapy was successfully used to treat and prevent various pyo-
septic complications in general surgery featuring creation of high concentrations of antibiotics in lymph
and stabilizing its barrier function [4,5,7,15,23]. At the same time there are very few results of treatment
of patients with lower extremities diabetic angiopathy (LEDA) and diabetic foot (DF) (from trophic ulcers
to ascending moist gangrene) with this method. These demands working out new methodological
approaches [12,13,17,24].
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We aimed to study the effect of EDT worked out at the Department of Surgical Diseases of AMU
[2,3,16,20,21]. The method consists of endolymphatic injection of anticoagulants, desagregants,
antibacterial, enzyme-inhibiting, lymph-stimulating and detoxicating medicines. We studied the effect of
this method on dynamics of data of instrumental examinations in patients with ischemic type of diabetic
foot. The patients with the 274-4t stages of LEDA and DF were thoroughly examined with laboratory and
instrumental methods taking into account type and severity of DM, its duration, stage of vascular

disorders, clinical appearance of DF [18,19,22].

Material and methods. The research covered 105 patients with LEDA of the II-IV stages and DF.
They were divided into 2 groups according to the aims of the study and methods used:

I - control group consisted of 60 patients treated conventionally: diet, insulin with thorough
control of glucosuria and glycemia, antibacterial medicines, anticoagulants, desagregants, vasodilating,
antihistaminic etc., topical (wound dressing) and surgical treatment (necrectomy, lower extremities
amputations and resections, balneo-physiotherapy etc.) with conventionally injected medicines (i/v, i/m,
s/c).

II - main group with 45 patients treated conventionally along with EDT consisting of
endolymphatic anticoagulant, desagregant, antibacterial, enzyme-inhibiting, lymph-stimulating and
detoxicating medicines.

There were 30 (50%) cases with pyo-necrotic lesions (trophic ulcers), 15 (25%) cases with moist
gangrene of toes and distal part of foot, 5 patients with phlegmon of foot (8.3%), 6 cases of dry gangrene
of toes and distal part of foot (10%), 15 cases of gangrene of foot spreading to shin (25%) in the first group.
There were 15 (25%) patients with LEDA in the 2 stage, 24 (40%) — in the 3rd stage and 21 (35%) in 4
stage. There were 11 (24.4%) cases with LEDA in the 2" stage, 18 (40%) in the 3¢ and 16 (35.6%) in the
4™ stage among 45 patients of the 27 group.

We observed diabetic foot as soft tissue trophic ulcers in 16 cases, foot phlegmon - in 6 (13.3%),
dry gangrene of toes and distal part of foot in 2 (4.4%), moist gangrene of foot in 17 (37.8%), gangrene of
foot spreading to shin - 4 (8.8%) cases in the 2" group. Thus, both groups correlated with stages of LEDA,
clinical types and severity of diabetic foot.

We used 4-RG-02 (Russia) rheometer to make rheography of vessels on foot and shin. We made
survey thermograms before and after the treatment with “Raduga-MT” thermovision camera. This was
necessary to examine blood circulation in lower limbs, identify LEDA and compare therapeutic effects.
Doppler ultrasonographies were carried out with “Siemens” (Germany) Doppler ultrasonic analyzer on
standard points (locations). We examined posterior tibial artery and dorsal foot arteries. The regional
arterial pressure was examined with Doppler method: posterior tibial artery - on the level of ankle and
dorsal foot arteries. The systemic pressure was measured on the level of brachial artery bifurcation.

EDT was performed by catheterization of lymph vessel on foot or lower third of shin on affected
side (if lesion confined to toes or foot) or on healthy (opposite) side. Endolymphatic infusions in single or
daily dosage of 40-60 ml per hour were performed after fixation of catheter in the lymph vessel. Dosage
and duration of EDT correlated with spread and severity of lesion and varied from 3 to 14 days.

45 patients from the main group underwent 196 days of EDT. The daily volume of infusions was

from 40 ml to 500 m! and more.

Results and discussions. All patients with LEDA of the 2"4-4 stage and DF from both groups
underwent rheography of lower extremities. This examination helps to assess vascular tonus and amount
of blood flow before EDT, in 1 and 6 hours after it.

74



JECM 2025/1

13 patients underwent rheography in 24-30 hours after EDT to assess the length of the effect.
Rheography was carried out in the following areas: foot, middle third of shin. We assessed rheographic
index (RI) which reflects amount of total blood flow of examined area, vascular tonus index (TT) which
correlates with peripheral resistance and vascular elasticy index (EI).

The analysis of obtained data showed strong positive effect of EDT: increase of RI and amplitude
of pulse waves, decrease of vascular tonus from 0.48 to 0.31.

Patients with LEDA of the 4% stage and DF initially showed low RI on rheography: foots-0.32,
shins-0.45, TT was more than 0.9. RI and TI did not change significantly after EDT, in some cases catacrotic
spikes did not identify merging with h. EI also did not change significantly. Low quality of rheography in
patients with LEDA of the 4t stage and 20% of the 3t stage and DF was due to marked edema of lower
limbs, low or lack of elasticity of sclerosed arteries.

Table 1 shows the evolution of RI values before and after EDT in patients from the main group
with the 27¢ -4 stages of LEDA and DF correspondingly.

Table 1. The evolution of RI values in lower extremities before and after EDT in patients from the main
group with the 224 -4 stages of LEDA and DF

Number of | Stages Shin ‘ Foot
patients of Rheographic index (M+m)
(n=45) LEDA Initially In an hour | In 6 hours Initially In an hour | In 6 hours
11 II 0.65+0.05* | 0.75+0.05* 0.60+0.05* 0.82+0.03* | 0.87+0.03* | 0.83+0.09
18 11 0.55+0.03 0.60+0.05* 0.54+0.04* 0.68+0.1* 0.70+0.1* 0.71+0.14*
16 v 0.45+0.8 0.47+0.11* | 0.45+0.03* | 0.31+0.05* 0.32+0.1* 0.31+0.06*

Note: * - p<0.05 — the significance of differences in comparison to initial data.

The comparison of the evolution of RI in patients from both groups showed rise of RI in all groups,
reaching the level of healthy people in patients from the main group. Only the third stage angiopathy
patients from the main group showed significant rise of RI. Patients from the main group with the 4 stage
of peripheral blood flow disorder also showed local changes.

The above-mentioned data shows that EDT significantly improves blood rheological features in
patients with the 27 stage of the disorder. In patients with the 3 stage of LEDA, in addition to
improvement of some rheological indexes, we noted reduction of intensity of inflammation and limb
edema, improvement of sleep, reduction of necrosis, transformation of moist gangrene into dry, clearing
of trophic ulcers from pyo-necrotic substances, decrease of pain. There were almost no changes of RI, TI,
but we noted symptomatic improvements: reduction and even total disappearance of pain, reduction of
soft tissue swelling.

The study of Doppler ultrasonography indexes before and after treatment with EDT in the main
group showed that patients with the II stage ischemia showed increase of maximal systolic blood flow in
common femoral artery by 22.8% and in popliteal artery - 22%, patients with the III stage ischemia
showed increase of maximal systolic blood flow in common femoral artery by 19.7%, in popliteal artery -
22.7%, patients with the IV stage ischemia: 15% and 12.4% correspondingly. These data show apparent
advantages of EDT in treatment of such patients.

Thus, Doppler ultrasonography indexes proved to be considerably better in patients who
underwent EDT. This is apparently notable in patients with the IV stage ischemia where
hemodynamically significant effect was in the main group treated with EDT (Table 2). The efficiency of
EDT we worked out was assessed also by indexes of thermography (Table 3).
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Table 2. Doppler ultrasonography indexes before and after treatment of patients with the 22¢ -4t stage
LEDA and DF from the main group (n=45)

Stage of LEDA and number of patients IT (n=11) IIT (n=18) IV (n=16)
Doppler ultrasonography indexes S M S M S M

é Before Com“:r’tr;f}e’moral f:'573 il?f'667 f; '379 15.4 +3.41| 35.7 +3.47 |10.1 20.78

g Freatment | pliteal artery i3£'247 ;ﬁi 533.'535 7.5 +1.07 iz:;) 3.0 +0.86

= * *

of | TEAMENT | b pliteal artery i377.611 ilz?figs 2:;61 191'.16*4 10.9 :0.78 | 3.4 +1.35

Note: * - p<0.05 — the significance of difference of indexes before treatment; S — maximal systolic blood flow speed;
M - linear blood flow speed

Table 3. The dynamics of distal-proximal temperature gradient in patients with the 2°¢ -4 stage LEDA
and DF from the main group (n=45)

Stage of ischemia Initial 31 day 7% day 13* day 2274 day
IT stage (n=11) 3.4+0.1 4.8+0.1 4.6+0.2 4.3+0.1 4.0+0.1*
III stage (n=18) 5.6+0.3 5.6+0.2 5.1+0.1* 4.7+0.1* 4.3+0.1*
IV stage (n=16) - 7.1+0.1* 6.9+0.2* 6.5+0.2"* 6.1+0.1*

Note: * - p<0.05 - the significance of difference in comparison with the control group, ** - p<0.01 - in comparison
with the initial data

The analysis of thermographic data showed that the temperature gradient in patients with the II
stage of ischemia dropped from 4.8+0.1 on the 3+ day to 4.0+0.1 by the 2274 day. The temperature gradient
in patients with the III stage of ischemia dropped from 5.6+0.2 (on the 3+ day) to 4.3+0.1 (by the 227 day).
In patients with the IV stage of ischemia the temperature gradient dropped from 7.1 +0.1 on the 3rd day,
to 6.1+0.1 by the 22 day.

The dynamics of thermographic pattern in patients with the 27d-4" stage LEDA in different
treatment groups developed as follows. It normalized almost in all patients (90.9%) with the 24 stage of
angiopathy from the main group who underwent EDT. The same thing happened only in 62% of patients
from the control group.

The patients with the 3" stage of angiopathy recovered to normal thermographic pattern only in
the main group (26%). In patients with “break of glow” at the beginning of treatment, it disappeared in

26% from the main group and reduced in the rest (Fig.1).

Fig.1. Thermograms of lower extremities of patient R. with the 3¢ stage of LEDA and DF before and after
treatment with EDT (on left: thermogram before treatment: “break of glow” in feet, on right: thermogram after
treatment: normal “glow”)
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The average temperature gradient between foot and shin in patients who underwent EDT
significantly dropped comparing to initial (p < 0.05). At the same time the corresponding index in the
control group was insignificant (p > 0.05). Only 53.8% of patients with the 4 stage of angiopathy from
the group treated with EDT showed normal thermographic pattern.

We obtained the following results comparing the dynamics of average indexes of thermography.
Only patients from the main group with the 2 stage of LEDA showed normalization of cold test after
EDT. the 3 stage patients showed drop of temperature gradient. Patients from both groups with the 4%
stage of LEDA showed statistically insignificant dynamics of thermographic indexes.

Thus, the results we obtained show that EDT is most effective and appropriate in patients with the
27d stage of LEDA. We observed lesser effect in patients with the 3" stage of LEDA and the least effect in
cases with the 4 stage of LEDA. But we observed reliable improvements symptomatically almost in all
patients from the main group.

Conclusions. The application of EDT in complex treatment of patients with ischemic type of
diabetic foot helps to improve functional indexes of peripheral blood flow. These are the rise of
rheographic index, improvement of Doppler ultrasonography and thermography patterns, increase of
microcirculation and tissue metabolism. The improvements also include decrease of inflammation and
strengthening of reparation what speeds up healing of trophic ulcers and postoperative wounds, reliably
making the treatment results better.

EDT in patients with ischemic type of diabetic foot should be done until the strong tendency to
normalization of instrumental indexes of peripheral blood flow.
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ZIYALIISA RZAYEV, GULLU KHANLAR ABDIYEVA, FARIZ HIDAYAT JAMALOY,
KAMALA ALIKRAM EYVAZOVA, SHAKIR FEYRUZ IBRAHIMLI
THE EFFECT OF ENDOLYMPHATIC DRUG THERAPY (EDT) ON BLOOD CIRCULATION IN
LOWER EXTREMITIES IN PATIENTS WITH ISCHAEMIC TYPE OF DIABETIC FOOT
Department of Surgical diseases of Azerbaijan Medical University, Baku city

SUMMARY
The research covers 105 patients with lower extremities diabetic angiopathy (LEDA) of II-IV

stages and diabetic foot syndrome (DFS), divided into 2 groups: I control - 60 patients treated with
conventional (surgical and conservative) methods, II main - 45 patients treated with 196 days of

endolymphatic anticoagulant, desagregant, antibacterial, enzyme inhibiting, lymph stimulating and
detoxicating drugs. These drugs were administered with minimal one time or daily doses once a day
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together with 40-60 ml/h infusion into a lymph vessel on foot or shank during 3-14 days, depending on
stage of LEDA and severity of DFS.

All patients underwent instrumental (rheovaso-, thermography, ultrasound dopplerography)
examinations of lower extremities blood circulation to determine stage of LEDA, the level of main vessels
occlusion to compare of the results of treatment. The use of EDT in LEDA and DFS improves functional
indexes of peripheric blood circulation, microcirculation and tissue metabolism, reduce inflammation and
builds up restoration, healing of tropical ulcers and postoperative wounds, reliably improves the results of
complex treatment.

Keywords: endolymphatic drug therapy, diabetic foot

SHAJTH HCA P3AEB, I'FOJIVIFO XAHJ/IAP AB/THEBA, PAPH3 XHJAAT /[PKAMAJIOB,
KAMAJIA AJTHKPAM SHBA3OBA, IIIAKHP PEHPY3 HEPATHMJIH
BJIMAHUE SHIOJUMPATUYECKOM JIEKAPCTBEHHOM TEPAIIWU (JIT) HA
KPOBOOBPAITEHWE B HUJKHUX KOHEYHOCTAX Y BOJIBHBIX HMIITEMHWYECKUM THUIIOM
JTVABETUYECKOW CTOIIB
Kadeznpa Xupypruueckux 6ose3Heii, Azepbaiimxanckuit Megununckuii Y HuBepcuret, baky

PE3IOME

B nccnemosanme Bxrroderno 105 60gpHBIX ¢ HMaOeTHUECKON aHTMONATHENM HIDKHUX KOHEYHOCTEHM
(JAHK) II-IV craguit u cungpomom auaberudeckoit cromsr (CC), pasmemeHHsix Ha 2 rpymmsl |
KOHTpOJIbHAA - 60 OOIBHBIX, IOTYYaBIINX OOLIETIPUHATHIE (XHPyprudeckie U KOHCEepBaTUBHEIE) METOIBL,
IT ocHoBHas - 45 manueHTSI, IOTy4YaBlUKe B TedeHHe 196 mHell sHAONMMM@AaTHIeCKUe aHTUKOATYJIAHTEL,
Ze3arperaHTel,  aHTHOAKTepUaNbHBlE,  (GepMeHTHHTHOUWpyoomue,  JIUMPOCTUMyIHpyOIIMEe U
Ze3NHTOKCHKAIIMOHHEIe ITpenaparsl. [Ipemapars! BBOAMIN B MUHIMAIBHBIX Pa30BBIX MIU CYTOYHBIX []03aX
1 pa3 B cytku c undysueit 40-60 ma/4 B muMdaTudecKuii coCyz Ha CTOIle WJIH TOJeHU B TeueHHe 3-14
mHei, B 3aBucumocty ot craguu JJAHK u tsoxectu CZC.

Bcem GOIBHBIM BBINOTHSAIM HHCTPyMEHTaJIbHBIE (peoBa3o-, TepMmMorpadus, yaIbTpasByKOBas
JOTILTeporpadus) NCCIef0BaHNA KPOBOOOpalleHUs HIDKHIUX KOHeUHOCTel 1 onpeaenenus craguu [1C,
YPOBHS OKKJIIO3MH MarMCTPAIbHBIX COCYOB JJI CPAaBHEHUS Pe3yIbTaTOB JeYeHMU.

[Tpumenenne DJIT mpu JAHK u JIC yrydmaer GyHKIIMOHATBHEIE IIOKA3aTeIN ITIePHPepHIecKoro
KpOBOOOpalleHus, MUKPOIUPKYJIAIMN U TKAaHEBOTO OOMeHa, yMeHBIIaeT BOCIAJeHHe U CIIOCOOCTBYeT
BOCCTAHOBJIEHHUIO, 3QKUBIEHUIO TPOUUECKUX 3B U IIOCIEONEPALMOHHBIX PaH, JOCTOBEPHO YJIyYIIaeT
Ppe3yIbTaThl KOMILIEKCHOTO JIeYeHMU .
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ASSESSMENT OF COMPLAINT MANAGEMENT AND AWARENESS IN GEORGIAN PHARMACIES
Department of Social and Clinical Pharmacy, Tbilisi State Medical University
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g3gemo 3g3Lgl, NIE3eMgLmdd oo™ 9393033060 degmosdol 896g3396d0Lgob o Lodmemmme
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Introduction. The quality of community pharmacy services significantly impacts the health of
both pharmacy users and patients, influencing their clinical outcomes, quality of life, and disease
prevention [1,2,3]. However, the unmanaged process of pharmaceutical care within pharmacies, coupled
with low pharmacist competence and a lack of adherence to good pharmacy practice (GPP), raises the
likelihood of errors, thereby adversely affecting public health [4,5].

To bolster pharmaceutical services in Western nations, various forms of patient feedback have
been employed over time, including face-to-face communication and, more recently, online platforms
introduced over the last two decades. Among these feedback mechanisms, the effective management of
patient complaints stands out. Such management not only enhances the quality system of pharmaceutical
services and mitigates errors in drug dispensing but also boosts satisfaction and loyalty among pharmacy
users and patients [6,7].

Unfortunately, we are still missing the proper monitoring systems of unsatisfied cominity
pharmacy customers in Georgia, which supposed to be managed by the Governmental institutions. The
purpose of this research was to investigate the management of complaints received by users/patients
within the pharmaceutical service provided by Georgian pharmacy chains. Additionally, the study aimed

to assess the level of awareness among pharmacy users regarding their rights in cases of receiving poor-
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quality products or pharmaceutical services at pharmacies. Furthermore, it sought to understand user

behavior and identify peculiarities and trends in this area within the context of Georgia [8,9].

Methodology

Participants. A total of 450 Georgian pharmacy users voluntarily participated in the study. The
majority of the respondents were women, comprising 92.7% of the total. Their ages predominantly fell
within the range of 25-34 years, with 33% of respondents aged between 35-44 years. The remaining
participants were 45 years old and older.

Procedure. The survey designed in Qualtrics program. The research survey was shared on social
media within a closed group named "Pharmacy Users." The study was described as a survey aimed at
pharmacy users to gauge their satisfaction regarding their ability to file complaints, as well as the
subsequent outcomes.

Measures. The research survey encompassed the demographics of the participants and questions
regarding complaint management, such as: "Have you ever had a complaint regarding the quality of the
product in the past year?", "Have you been offered to file a complaint in case of dissatisfaction with the
service or product?’, "Have you filled out the complaint form?", "Have you been contacted by the
pharmacy representative after filling out the complaint?" and what specific complaints they had regarding
the pharmaceutical products for which they filed complaints.

Results. Before delving into the attitudes and behaviors surrounding the filing of complaints, the
survey explored general satisfaction regarding pharmaceutical services and products purchased in

pharmacies.

Table N1. shows reasons for the dissatisfied customers in regard to the purchased products

Have you purchased Pharmaceutical product or other goods at a Pharmacy
that had:

3,55%
1,11%

2%

52,41%
17,80%
= Satisfied castumers = Damaged packaging
Inaproppriate labeling = Factory defects
= Partial fill Short dated
= Altered organoleptic indicators = Suspected contamination

As for satisfaction with pharmaceutical services, the questionnaire revealed that 38% of the study

participants were satisfied with pharmaceutical services in the past year. 23.8% cited a shortage of
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medicine in the pharmacy, 12.2% identified pharmacist incompetence, and 10% experienced changes in
prescribed medication without consent, resulting in receiving a pharmaceutical product with a different
name. Additionally, 3.8% reported receiving wrongly dispensed medication, while 2.7% received the
wrong form of medication. About 4% received incorrect drug doses, 1.3% experienced incorrect billing,
and 4.2% noted violations of ethical norms by the pharmacist. As for the quality of pharmacy products,
around half of the respondents expressed satisfaction. The rest of the customers were dissatisfied, with
17.8% reporting purchsing damaged packaging, 10.7% acquiring a product with inappropriate labeling or
alabel in a non-native language, and 6.88% encountering factory defects. Additionally, 5.55% experienced
partial fill, 3.55% received products that were short-dated, 2% received medicinal products with altered

organoleptic indicators, and 1.11% suspected contamination in the purchased products.

According to the results, out of 279 dissatisfied customers, only 48 (17%) filled out the complaint
form at the pharmacy. Of the remaining customers who reported dissatisfaction but did not fill out the
survey, 33% reported that pharmacists never offered to fill out a complaint form, and 27.3% of customers
admitted to refraining from filling out complaint forms to avoid creating problems for the pharmacy or
pharmacist. 26.4% reported that they did not have information that they had the right to fill out the
complaint survey. 9% of dissatisfied customers cited a lack of time as a reason for not filling out the form,
while 4.3% believed that writing a complaint would lead to no change anyway.

Subsequently, it was investigated whether those who filled out the survey received any feedback
and their satisfaction level afterward. Findings revealed that every customer (48 respondents) who filled
out a complaint received feedback. We investigated their satisfaction level after receiving the feedback.
The findings revealed that the vast majority (93%) were satisfied with the feedback received, with 5%

being very satisfied and 2% remaining unsatisfied.

Conclusions and Recommendations. After analyzing the study data, the following conclusions and
recommendations can be made:

+  Despite the absence of monitoring system of the legal regulation regarding customer complaints in
Georgia, pharmacies generally handle received complaints to some extent.

+ Approximately one-fourth of surveyed customers are unaware of their right to file complaints, while
another one-fourth choose not to file a complaint to avoid creating problems for a pharmacist. This
indicates patient unawareness regarding the procedures that follow the filing; patients don't realize
that filing a complaint improves pharmacy services rather than inconveniencing pharmacists.

+ Among the patients dissatisfied with pharmaceutical services who filed complaints (17%) and received
feedback from the pharmacy, the majority expressed satisfaction with the outcome. This suggests the
effectiveness of the complaint system in transforming complaining patients into satisfied customers.

+ It is noteworthy that most complaints stem from pharmaceutical product shortages, pharmacist
incompetence, and the substitution of one product for another without customer consent, which
constitutes a violation of their rights. It is recommended that legislation be enacted in Georgia to
regulate customer complaints regarding pharmaceutical services, ensuring their proper handling and
resolution. Additionally, pharmacy management should prioritize addressing these issues and
implementing regulations for the complaint-filing process. This approach will enable a more
comprehensive examination of customer dissatisfaction, protect customer rights, and enhance service
quality.

+ Patient awareness in Georgia regarding their right to file complaints about pharmaceutical services

needs to be enhanced, emphasizing the importance of providing clear and accessible information.
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EKA PRUIDZE, NANA DUGASHVILI, NINO SAKHFELASHVILI
ASSESSMENT OF COMPLAINT MANAGEMENT AND AWARENESS IN GEORGIAN PHARMACIES
Department of Social and Clinical Pharmacy, Tbilisi State Medical University

SUMMARY

Aim. This study examined complaint management in Georgian pharmacies and assessed patient
awareness of their rights regarding poor-quality products or services.

Method. 450 participants - Georgian pharmacy users voluntarily participated in the study. The
research survey was shared on social media within a closed group named "Pharmacy Users."

Key findings and Conclusions. The results revealed that pharmacies addressed complaints to some
extent despite lacking legal regulation. However, a significant portion of patients were unaware of their
right to file complaints, leading to underreporting. Satisfaction levels among dissatisfied customers who
received feedback suggested the effectiveness of the complaint system. Common complaints included
product shortages, labeling issues, and dispensing errors, indicating the need for improved control. The
study discusses recommendations based on the results.

Keywords: Community pharmacy, complaint management, patient rights, care, service
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BAGDU CHKHAIDZE, LASHA LORIA
PATIENT SATISFACTION ASSESSMENT WITH MEDICAL SERVICES
Ivane Javakhishvili Thilisi State University, Faculty of Medicine, Georgia

SUMMARY

Patient satisfaction is considered as a determinant of the quality of care. The aim of our study was
to determine patient satisfaction with healthcare services in the Georgian population.

Methods: We studied the responses of 368 patients aged 18 to 80 years, including 164 (44.57%)
men and 204 (55.43%) women, who were treated at the Vivamed clinic, using a self-administered
questionnaire. Of the patients, 313 (85.05%) had state insurance, 26 (7.07%) had private insurance, 15
(4.08%) had both types of insurance, and 14 (3.80%) had no insurance at all. The questionnaire included:
demographic data, education, type of insurance, satisfaction with medical staff service, hygiene, and other
parameters. All questions were answered by 350 respondents. All respondents signed an informed consent
form. The research data were processed using descriptive statistics methods.

Results: The majority of patients are satisfied with the friendliness of the staff. 97.7% of nurses,
98% of doctors, 95.4% of registry employees. The majority of patients give us a positive answer about
communication with medical staff (94-98%), the majority of patients evaluate the clinic's service as good,
respectively, the average assessment score is 4.03 points.

Conclusion: Our study will contribute to the refinement of strategies in the healthcare sector - to
improve the quality of service and patient satisfaction.

Keywords: patient satisfaction, clinic evaluation, communication
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EKA NAKHUTSRISHVILI IRINFE KEKELIDZE, MANANA KOBAKHIDZE, TINATIN KUTUBIDZE
INFLAMMATORY SYNDROMES ASSOCIEATED WITH SARS-COV-2
IN PEDIATRIC PATIENTS: A CASE SERIES
Tbilisi State Medical University, G.Zhvania Pediatric University Clinic
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In the wake of the COVID-19 pandemic, an increasing number of pediatric cases with prolonged
febrile syndromes, multi-system involvement, and hyperinflammatory features have emerged. This article
presents a series of four pediatric cases with diverse presentations of persistent inflammatory states,

exploring their clinical course, diagnostic challenges, and management strategies.

Case 1: Prolonged Febrile Syndrome and Hyperinflammation. Patient Profile: A 12-year-old girl
with a 2-month history of recurrent fever, severe back pain, and systemic inflammation.

Clinical Course: The illness began with a fever (38°C) and progressive symptoms, including chest
tingling and severe back pain. Despite treatment for a presumed urinary tract infection with p.o
Cephalosporin, fever persisted. Positive Epstein-Barr virus (EBV) IgG was identified, and a short course
of methyl-prednisolone provided temporary relief. However, symptoms recurred, including severe
pharyngitis with aphthous lesions and maculopapular rash. Extensive serological, immunological, and
radiological evaluations excluded infectious and oncologic etiologies; positive SARS-CoV-2 IgG
(3329AU/ml, N <50 AU/ml)).

Management and Outcome: Hyperferritinemia and persistent inflammation prompted treatment

with methylprednisolone (32 mg/day), which normalized inflammatory markers and resolved fever.

Case 2: Multi-System Involvement with Severe Weakness. Patient Profile: A 15-year-old girl
presenting with 3 months of generalized weakness, lower limb fatigue, and morning hand stiffness.

Clinical Course: Episodes of presyncope, leukopenia, thrombocytopenia, and abdominal pain were
reported. Fever (38.1°C) and fatigue further complicated the picture. Physical examination revealed pale
skin, tender abdomen, and hyperemic palatine arches. Workup indicated positive antinuclear antibodies
(ANA) (1:160) and elevated anti-MCV levels, positive SARS-CoV-2 IgG (1990AU/ml, N<50 AU/ml).

Management and Outcome: The patient remains under close monitoring with a working diagnosis
of early connective tissue disease, pending further rheumatological evaluation.

Case 3: Post-Infectious Hyperinflammatory Syndrome. Patient Profile: A 12-year-old boy with a
10-day history of high-grade fever (40°C), headache, and conjunctivitis.
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Clinical Course: Initial treatment with cephalosporins resolved the fever, but the patient
developed conjunctivitis, tachycardia, and pericardial effusion and coronary artery dilatation on
echocardiography. Laboratory results indicated thrombocytosis, elevated acute-phase reactants, with
positive SARS-CoV-2 IgG.

Management and Outcome: The patient was treated with intravenous dexamethasone and oral
aspirin, with significant clinical improvement. Kawasaki-like syndrome secondary to post-viral

inflammatory response was presumptive diagnosis.

Case 4: Inflammatory Syndrome, abnormal renal function in Adolescence. Patient Profile: A 16-
year-old girl with recurrent fever and signs of renal dysfunction.

Clinical Course: Initially managed for an upper respiratory tract infection, the patient developed
low-grade fever, general weakness, and decreased urine output. Laboratory findings indicated anemia
(Hgb 8.9 g/dL), elevated ESR (92 mm/hr), CRP (52 mg/dL), and creatinine (155.92 pmol/L). Autoimmune
studies revealed ANA positivity (1:320), though other antibodies were negative. Echocardiography
showed mild pericardial effusion. SARS-CoV-2 IgG positive.

Management and Outcome: The patient’s condition improved with supportive care after
nephrology consultation. Follow-up revealed normalized creatinine and inflammatory markers. A

potential diagnosis of lupus-like glomerulonephritis was considered.

Discussion. This case series highlights the diagnostic complexity of pediatric patients with
prolonged febrile syndromes and multi-system inflammation. Post-viral inflammatory syndromes,
autoimmune diseases, and occult infections often mimic each other, necessitating comprehensive
evaluations and tailored treatment plans. Elevated SARS-CoV-2 IgG in four cases underscores a possible
link between COVID-19 and hyperinflammatory responses in children. In these cases:

1. Hyperinflammatory Syndromes Post-COVID-19: Elevated SARS-CoV-2 IgG in these patients supports
the hypothesis of post-viral immune dysregulation. MIS-C and other COVID-19-related inflammatory
syndromes can mimic autoimmune or infectious processes (Riphagen et al., 2020).

2. Kawasaki Disease-like Phenomena: Case 3 highlights cardiac complications consistent with post-viral
inflammatory syndromes resembling Kawasaki Disease, as documented in several post-COVID-19
pediatric studies (Verdoni et al., 2020).

3. Autoimmune Triggers: ANA positivity in Cases 2 and 4 raises the possibility of autoimmune processes
triggered by infections, an association commonly seen in systemic lupus erythematosus and juvenile
idiopathic arthritis (Seneviratne et al., 2022).

4. Hyperferritinemia and HLH-like States: Hyperferritinemia in Case 1 aligns with macrophage
activation syndromes, which can result from viral triggers such as EBV or SARS-CoV-2 (Canna &
Behrens, 2012).

Conclusion. A multidisciplinary approach is vital for evaluating pediatric patients with persistent
febrile syndromes. Early recognition of hyperinflammatory states and targeted therapy are critical to
preventing long-term complications. These cases underscore the evolving spectrum of post-infectious

pediatric syndromes in the COVID-19 era.
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EKA NAKHUTSRISHVILI, IRINE KEKELIDZE, MANANA KOBAKHIDZE, TINATIN KUTUBIDZE
INFLAMMATORY SYNDROMES ASSOCIEATED WITH SARS-COV-2
IN PEDIATRIC PATIENTS: A CASE SERIES
Tbilisi State Medical University, G.Zhvania Pediatric University Clinic

SUMMARY

In the wake of the COVID-19 pandemic, an increasing number of pediatric cases with prolonged
febrile syndromes, multi-system involvement, and hyperinflammatory features have emerged. This article
presents a series of four pediatric cases with diverse presentations of persistent inflammatory states,
exploring their clinical course, diagnostic challenges, and management strategies.
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Access to clean water, safe sanitation, and proper hygiene (WASH) is essential for creating a
conducive learning environment and ensuring the health and well-being of students. In many low- and
middle-income countries, children face significant challenges due to inadequate WASH infrastructure in
schools, which adversely affects their health and educational outcomes. The lack of WASH services can
result in increased incidence of waterborne diseases, including diarrhea, which remains a leading cause of
death among children under five years old globally [1]. This issue is especially critical in rural areas, where
infrastructure is often limited, and the risk of disease outbreaks is higher.

In Georgia, the WASH-related challenges are particularly prevalent in rural schools, where access
to clean water and sanitation facilities is often insufficient. While some schools meet basic WASH
standards, many others are marginalized and face significant barriers in providing students with the
necessary resources for maintaining hygiene [2]. This article examines the efforts of the Georgian Medical
Group (GMG) to address these challenges and improve WASH services in schools between 2015 and 2021.

Globally, millions of children suffer from poor sanitation and a lack of clean water in schools,
leading to serious health risks. According to the World Health Organization (WHO) and UNICEF, about
40% of schools worldwide do not have access to basic WASH services, a statistic that becomes even more
concerning during public health emergencies such as the COVID-19 pandemic [3]. Poor sanitation and
hygiene practices in schools are linked to higher rates of absenteeism, infections, and poor academic
performance. This issue is particularly severe in rural areas, where the lack of infrastructure exacerbates
the problem [4].

In Georgia, rural schools often struggle with WASH-related challenges. A study conducted by the
Good Neighbors organization in 2019 found that while some schools provide adequate WASH facilities,
many others fail to meet basic standards, which significantly impacts student health and learning [5]. The
GMG project, supported by the United States Agency for International Development (USAID) and other
partners, aimed to improve WASH conditions in the Adjara and Guria regions of Georgia, where the
infrastructure is underdeveloped.

The project focused on improving access to clean water, sanitation facilities, and hygiene
education in rural schools. This initiative sought to reduce the risk of disease, improve hygiene practices,
and promote better health outcomes among students. However, despite the progress made, significant
challenges remain, particularly in terms of infrastructure development and the sustainability of the

improvements [6].
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Study Objectives - The aim of this study is to evaluate the impact of the GMG project on WASH

conditions in rural Georgian schools and to assess the effectiveness of the guidelines and educational
standards introduced. Specifically, the study focuses on:
1. Determining whether schools have adequate WASH services, including clean toilets,
handwashing stations, and access to safe water.
2. Identifying the challenges faced by students and teachers in accessing and utilizing WASH services
in rural schools.

Methods - A case-control study was conducted with 10 randomly selected schools in the Adjara
and Guria regions of Georgia. The study included 50 teachers and 382 students from grades 7 to 12. Data
were collected through semi-structured interviews with students and teachers. The interviews focused on
water availability, sanitation, and hygiene practices in the schools. A standardized questionnaire was also

used to gather demographic information, and ethical guidelines were followed throughout the study.

Results - Water Availability and Quality: Among the students surveyed, 54% reported that their
schools had a consistent supply of water. However, 97% of students avoided drinking water at school due
to concerns over water quality, with many choosing to bring water from home instead. Toilet Use:
Approximately 76.5% of students avoided using the school toilets. The main reasons cited for this
avoidance were Poor cleanliness (50%), Bad odors (20%), and Long distances from classrooms to the toilets
(30%). WASH-related Challenges: Over 80% of respondents identified major WASH-related challenges.
The most significant issues were poor water quality, inadequate sanitation infrastructure, and limited

access to handwashing stations.

Conclusion - The findings of this study underline the urgent need to improve WASH services in
rural Georgian schools. The lack of clean drinking water, inadequate sanitation facilities, and poor hygiene
infrastructure have significant negative effects on student health and education. These issues contribute
to increased absenteeism, reduced academic performance, and higher infection rates among students.

The GMG project has made important strides in improving WASH services in the regions it
targeted, but much more needs to be done. Continued investment in rural school infrastructure is essential
to ensure that all students have access to safe drinking water, clean sanitation facilities, and the
opportunity to practice good hygiene.

Improving WASH conditions in rural Georgian schools is crucial for enhancing students' health,
academic performance, and overall well-being. The GMG project has contributed to improving the
situation in the Adjara and Guria regions, but more needs to be done to ensure that all schools have access
to safe water, sanitation, and hygiene facilities. By addressing these challenges, we can create a healthier

and more supportive learning environment for students in Georgia.
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SUMMARY

Access to safe and adequate water supply, sanitation conditions, and hygiene practices in schools
is a prerequisite for providing a complete basic education opportunity for students. Growing up in a clean
and safe environment is a fundamental right of every child. Access to safe water, adequate sanitation
systems, and good hygiene practices not only support children’s development but also provide them with
the opportunity to start life in a healthy way. In Georgia, almost all schools face WASH-related issues.
Some schools fully meet water, hygiene, and sanitation standards, while others provide services at a very
low level, and some are completely marginalized, which increases the risk of infectious disease spread

The aim of this study is to evaluate projects that were implemented in Georgia to address WASH-
related challenges and introduce innovative WASH guidelines and educational standards. The study
focuses on the projects carried out by the Georgian Medical Group (GMG) between 2015 and 2021, which
aimed to improve water access, sanitation facilities, and hygiene practices in rural schools. The project
was funded by the United States Agency for International Development (USAID) and the Coca-Cola
Foundation, with partners including Global Water Challenge, New World, and CARE International

Keywords: WASH, Water Quality, Sanitation, Hygiene, Rural Schools, Georgia, Education
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Water, sanitation, and hygiene (WASH) education plays a critical role in shaping children's health
and academic performance, particularly in rural and underserved areas. Access to clean water, functional
sanitation facilities, and effective hygiene practices in schools is essential for creating a safe learning
environment (UNICEF, 2020). Despite the importance of WASH in educational settings, many schools in
Georgia, particularly in rural regions, continue to face significant challenges related to water quality,
sanitation infrastructure, and hygiene practices (World Health Organization [WHO], 2019).

This study evaluates the impact of USAID and Coca-Cola Foundation-funded WASH projects on
teachers' awareness, knowledge, and teaching practices. These projects were implemented in rural schools
in Georgia from 2015 to 2021, with a focus on improving access to clean water and sanitation facilities and
enhancing hygiene education. Research has demonstrated that professional development opportunities
focused on WASH can have a substantial impact on educators' ability to integrate hygiene and sanitation
topics into the curriculum, as well as improve students' health and well-being (WASH in Schools
Network, 2018). Therefore, understanding the impact of these projects on teachers’ knowledge and

practices is critical for improving WASH education in Georgia.

Methods - A total of 50 teachers from schools in the Adjara and Guria regions participated in the
survey. The respondents were divided into two groups: beneficiaries, who were involved in the WASH
projects funded by USAID and the Coca-Cola Foundation, and non-beneficiaries, who were not involved
in the projects. The survey assessed teachers' perceptions of the WASH conditions in their schools, their
professional development experiences related to WASH, and the challenges they face in incorporating

WASH education into their teaching.
95



JECM 2025/1

Results - WASH Conditions in Schools: Teachers from both groups were asked to evaluate the

current state of water, sanitation, and hygiene in their schools. Overall, a substantial portion of teachers
in the beneficiary group reported that the WASH conditions in their schools had improved, with 42.9%
rating their schools' WASH conditions as excellent or good. In comparison, only 20% of teachers in the
non-beneficiary group rated the conditions as excellent or good. Additionally, a higher percentage of

teachers from the beneficiary group reported access to clean water and functional sanitation facilities.

Factors Influencing WASH Behavior Among Students: When asked about the factors influencing

students to use school WASH facilities, teachers highlighted several key drivers. In the beneficiary group,
awareness-raising efforts were the most frequently mentioned factor (41.2%), while in the non-
beneficiary group, factors like sports classes (23.1%) and handwashing (23.1%) played a significant role.
This indicates that the targeted WASH programs in the beneficiary schools were effective in fostering a

greater sense of hygiene awareness among students.

Barriers to Toilet Use - Teachers were also asked to identify the main reasons students refrain from

using school toilets. In the non-beneficiary group, the most common reasons were lack of hygiene supplies
(47.4%) and the cleanliness of the toilets (26.3%). In the beneficiary group, the cleanliness of toilets was
cited as a major barrier (36.8%), but fewer teachers in this group reported hygiene issues as a significant

concern, indicating that the WASH projects may have addressed some of these challenges effectively.

Professional Development in WASH Education: A key finding of the study was the impact of

professional development on teachers' knowledge and teaching practices. A higher proportion of teachers
in the beneficiary group (60.7%) reported having participated in specialized WASH training, compared to
36% of teachers in the non-beneficiary group. Teachers in the beneficiary group also reported stronger
improvements in their knowledge of WASH topics and their ability to integrate WASH into their
teaching, with 28.6% of them stating that their training had directly improved their teaching practice. In
contrast, the non-beneficiary group primarily cited general training in health and hygiene, with fewer

teachers reporting specific improvements in their pedagogical strategies.

Impact on Teaching Practices: Teachers in the beneficiary group reported that their WASH-
related training had a direct positive impact on their teaching practices. The most common outcomes
included enhanced knowledge (28.6%), improved teaching strategies (10.7%), and increased focus on
student hygiene (25%). These results suggest that WASH training provided to teachers in the beneficiary
group had a tangible effect on their approach to teaching hygiene and sanitation, as well as their overall

classroom management.

Conclusion - This study underscores the importance of targeted professional development in
improving teachers' ability to deliver WASH education and promote hygiene in schools. The findings
suggest that the USAID- and Coca-Cola Foundation-funded WASH projects have had a positive impact
on teachers in rural Georgia, but there is still a need for further investment in school infrastructure and

training to address ongoing challenges in water, sanitation, and hygiene.

Recommendations

1. Expand WASH Education Programs: Continued support for professional development programs
focused on WASH education is essential to further improve teachers' ability to integrate hygiene and

sanitation topics into their teaching.
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2. Address Infrastructure Issues: Improving the cleanliness and functionality of school toilets, as well as
providing hygiene supplies, should be a priority to ensure that students are encouraged to use school
WASH facilities.

3. Sustain and Scale Successful Interventions: The success of the WASH projects in the beneficiary
schools should be used as a model for expanding WASH education and infrastructure improvements

in other regions of Georgia and similar contexts.
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SUMMARY

Access to clean water, sanitation, and hygiene (WASH) facilities in schools is essential for creating
a healthy learning environment and promoting the well-being of students. Despite global progress in
improving WASH services, many schools, particularly in rural areas of developing countries, still face
significant challenges in providing adequate WASH facilities. This study assesses the awareness,
knowledge, and insights of teachers in schools involved and not involved in USAID- and Coca-Cola
Foundation-funded WASH programs in Georgia between 2015 and 2021. It aims to evaluate the impact
of these programs on teachers’ understanding of WASH conditions, their professional development in this
field, and how these factors influence their teaching practices

Keywords: WASH (Water, Sanitation, and Hygiene), Teacher, Awareness, Knowledge, School
Sanitation
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In old age, many pathologies manifest themselves, which elderly individuals often perceive as
"signs of aging" and therefore do not report to their doctor. Early identification of these conditions is
particularly important, as timely intervention allows elderly individuals to retain the ability to lead an
active life to the fullest extent possible [2].

It is worth noting that some authors view screening for the elderly as a form of tertiary prevention,
as it involves identifying pathologies that have already become apparent through specific symptoms. After
the early diagnosis of diseases and functional changes in old age, the second important task is to assist the
patient in adapting to their living environment with their altered abilities [1,3,4]. Screening in elderly
individuals can help identify many treatable conditions. It should be noted that home visits by medical
staff are the best way to assess a patient’s functional abilities in relation to their living environment [8].

We have reviewed the conditions that become particularly problematic in old age [5,6,7]. Medical
personnel should focus their efforts on preventing and properly managing these conditions, enabling us
to preserve quality years of life for the patient.

The aim of the study was to improve medical care for elderly patients. The objectives of the
research were as follows:

1. Regular monitoring of the health status of elderly patients and ensuring the necessary control
measures.

Identification and modification of risk factors.

3. Disease prevention.

Materials and Methods: The study utilized the medical histories/records of 85 elderly patients.

Data collection was conducted through interviews with family doctors and nurses, as well as through the

analysis of medical records. Criteria were selected, and standards were established for the medical audit.
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Results and Analysis: Currently, great importance is placed on the continuous medical education
process for doctors after obtaining their diploma. In general, doctors, and specifically family medicine
professionals, constantly enhance their knowledge by attending training sessions and conferences. Over
the past year, medical professionals at this family medicine center participated in multiple training sessions
on various important medical topics. The credit points accumulated by family doctors were found to be at

the maximum level (30 points or more), fully meeting the standard of 100% (P<0.05).

Table N1. Criteria and Established Standards for the Medical Audit
of Elderly Patient Care in General Practice

Criteria Standard Time | Standard | Result
1.Ensuring that general practitioners stay updated on advancements
in the heﬁthcarég field thlz'ough continqus rfledical education. Lyear 100% 100%
2: Ensuring medical supervision and control for patients with chronic 100% 80%
diseases
3.Prevention in the Elderly:
3-1 Influenza Vaccination 100% 45%
3-2 Osteoporosis Prevention (Prescribing calcium and vitamin D 100% 35%
supplements)
3-3 Smoking Cessation 100% 55%
3-4 Reduction in Alcohol Consumption 100% 52%
4.0Oncology Disease Screening:
e Colorectal Cancer 100% 17%
e Breast Cancer 100% 16%
e Prostate Adenoma 100% 18%
5. Organizing Lectures and Talks, Medical education for the elderly. 100% 43%

Diagram N1 Staying up-to-date with healthcare innovations for general practitioners
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Audit standard in % Research result in %

The study showed that, in elderly patients, the process of ensuring monitoring and control of
chronic diseases is quite good and approaches the standard, reaching 80% (P<0.05). It is worth noting the
presence of an effective call-back system, which ensures regular visits for elderly patients. This result has

been achieved through good organization of the healthcare team (doctor, nurse, and receptionist).

Diagram N2. Medical supervision and control for elderly patients with chronic diseases
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As for the significant medical issue of preventing pathological conditions in elderly patients, the
results of the study are not very favorable and appear as follows:

Influenza Prevention with Antiviral Vaccination — 45% (P<0.05), which does not meet the
standard of 100%. This is explained by the patients' lack of attention to this important issue, despite
repeated explanations and advice given by medical professionals, which were recorded in the medical
histories.

Osteoporosis Prevention (Calcium and Vitamin D supplementation) occurs in 35% of cases
(P<0.05), instead of the target of 100%. This can be explained by the fact that patients still do not fully
realize the importance of taking these medications to prevent bone fractures at their age.

The issues surrounding preventive measures for nicotine use cessation and alcohol consumption
reduction are also problematic. As the study shows, the results are not very favorable: in one case, the
result is 55% (P<0.05), and in another case, 52% (P<0.05), both of which are far from the target of 100%.
It should be noted that these two factors (alcohol and nicotine) contribute to the development of

osteoporosis.

Diagram N3 Prevention of osteoporosis in elderly patients
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In old age, great importance is placed on preventing pathologies such as colorectal cancer, breast
cancer, prostate adenoma, and others. The results in this area are even more undesirable: Colorectal
Cancer Screening was noted in only 17% of patients (P<0.05) Breast Cancer Screening was noted in only

16% of patients (P<0.05), Prostate Adenoma Screening was noted in only 18% of patients (P<0.05).

Regarding the issue of medical education for elderly patients through periodic lectures and
discussions, it is very important and requires significant effort from healthcare professionals to raise the
level of medical education in this population. This, in turn, will contribute to improving patients' health
quality.

As the study shows, the implementation of lectures and the provision of medical information to
the elderly is only 43% (P<0.05), which is also insufficient and far from the target standard. Thus, the
results of the study indicate that improving the quality of medical care for elderly patients is necessary.
This involves modifying a range of risk factors and strengthening screening for serious diseases. It is

essential to share the audit results with medical staff and conduct re-audits to assess effectiveness.
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KETEVAN UKLEBA, MAIA CHAKVETADZE
KEY ASPECTS OF MEDICAL CARE FOR ELDERLY PATIENTS IN GENERAL PRACTICE
Kutaisi University, Akaki Tsereteli State University, Faculty of Medicine, Kutaisi, Georgia

SUMMARY

The goal of our research was to improve the quality of medical care for elderly patients in general
practice. The study was based on an audit of medical services for elderly patients conducted at the Kutaisi
Family Medicine Center. The medical histories/records of 85 elderly patients were selected for the audit.

As the conducted research shows, improving medical care is essential: modifying a range of risk
factors (such as smoking cessation and alcohol consumption reduction), as well as preventing osteoporosis,
influenza vaccination, and strengthening screening for serious diseases (colorectal cancer, breast cancer,
prostate adenoma, etc.). Additionally, elderly patients need to be provided with medical education
through lectures and discussions. The study revealed that the current provision of such education
significantly falls short of the established standards. It is necessary to share the audit findings with medical
staff and to conduct re-audits to achieve effective results.

Keywords: risk factors, prevention, medical supervision
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Introduction. In our previous work [1], we studied the effect of the prolonged glycation process
by monosaccharide-D-Glucose on the electron transfer properties of Cytochrome C (Cyt C). Cyt Cis a
small (ca 12 KDa), water-soluble, heme-containing protein, which performs the function of electron
carrier in the mitochondrial respiratory chain (shuttling electrons between enzymes Cyt C reductase and
Cyt C oxidase), as well as plays a key role in apoptosis-programmed cell death process [1-5]. Based on the
analysis of the data of voltamperometric measurements gained during the long-term glycation process of
Cyt C (approximately three-week incubating period in 1M Glucose solution, T= 25°C), authors [1]
concluded that glycation by glucose does not affect protein's electron transfer properties significantly. Cyt
C preserves its redox activity for three weeks [1]. At the same time, according to our data, prolonged
glycation of Cyt C with glucose leads to a significant increase in the protein's thermal stability
(unpublished data).

Different glycation agents can affect the structure and electron transfer properties of proteins in
general and in the case of Cyt C specifically [6-10]. According to [6-8], glycation of Cyt C with glucose,
glycosyl, and methylglyoxal is a slow process (taking several weeks to affect the protein's native structure
significantly). In contrast, the glycation process by sugar ribose 5-phosphate takes place much more
(approximately 100 times) faster and induces deterioration of the protein's electron transfer properties [8].
The effect of polysaccharide-lactose on the Cyt C was studied in [9-10]. Data from circular dichroism
spectral studies [9] shows that even a high glycosylation level of Cyt C by lactose causes some minor
structure and activity changes, increasing the stability of Cyt C and does not affect the protein's apoptosis
capability [9]. According to [10], natural and chemical glycosylation of Cyt C by lactose increases proteins
thermodynamic stability, like the case of glucose as a glycan [11]. To our knowledge, no data on the
kinetics of the lactose-glycated Cyt C can be found in the literature.

In the present work, we investigate the global stability and electron transfer characteristics of Cyt
C under a prolonged glycation process by lactose. Lactose is characterized by relatively low solubility in
water solutions -18,9 g/in 100g solution (0.55 M) at 25°C [14]. So, experiments were performed at 25 °©
under the maximum concentration of lactose that dissolves at a given temperature.

Differential scanning calorimetric measurements were performed for assessment of the
conformational degree of glycated Cyt C. Direct kinetic studies of electron transfer properties of Cyt C in
lactose-containing solutions were performed using cyclic voltametric method [13], where the modified
gold electrode was used as electron acceptor. The use of a modifier (4,4 -bipyridyl) is due to the fact, that
the protein adsorbed onto a bare metal electrode surface denature (caused by the strong electrostatic
interaction with the surface) and loses its activity [11,12]. So, as previously [1,12], we covered the gold
electrode with a modifier 4,4’-bipyridyl, which forms an adsorbed layer on the electrode surface and
facilitates the electron-transfer reaction.

Materials and Methods. Horse heart Cyt C, NaCl, Na2HPOs, 4,4’-bipyridyl (BP), and Lactose were
purchased from Aldrich and used as received. All solutions were prepared using MilliQ water. Kinetic
experiments were performed with a conventional three-electrode system: 2 mm @ gold disc sealed in
Teflon cylinders (BAS) was used as the working electrode, platinum wire as the counter electrode, and
Ag/AgCl/3M NaCl as reference electrode. Before each experiment, the working electrode was sequentially
polished with Alumina water slurry on a Buehler polishing pad, rinsed with water, and modified by

immediately dipping the gold electrode in 0,01 M solution of 4,4’-bipyridyl for 30 min. Voltamperometric
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measurements were carried out with Potentiostat CH Instrument Model 1200B controlled by an external
PC under Windows 98/NT/Me/2000/XP/Vista/7/8. Microcalorimetry measurements were performed with
the DSC instrument DASM-4. All experiments were performed at T= 25°C.

Results and Discussions. Figure 1 (a,b) shows cyclic voltametric (CV) curves of Cyt C electron
transfer response recorded at BP-modified gold electrode in potassium chloride buffered solution in the
presence of 0,55 M lactose at different periods of Cyt C glycation process.

As shown in Fig. 1a (curve 1), the reduction and oxidation response of Cyt C recorded up to 7 days
of the glycation process is well defined. Deterioration of CV curves shape starts on the 8-th day of the
glycation process: voltamprometric response gradually becomes less defined (Fig.1 a,b; curves 2,3), peak

height decreases, and finally, on 13-th day of the glycation process, CV peaks disappear Fig.1b (curve 4).

Fig. 1. Typical CV curves of the electron transfer process for Cyt C in 0.15 M NaCl + 20 mM PBS + 4
mg/mL Cyt C + 0.55M M lactose solution at different stages of glycation process: a) 1-day 1 to 7; 2-day 8;
b) 3-day 12; 4- day 13. v=0.02 V/sec, T= 25 °C.
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Values of peak-to-peak separation(AZp), calculated from experimental current-voltage curves
(Fig.1) for different periods of the glycation process, are presented in Table 1. The value of diffusion
coefficient (D = 1,1 x10 7 cm %/s) of Cyt C was calculated from the values of reductive peak current, /p,
(Fig.1, curve 1) by using eq (1) [12,13]

Ip =-0.446 0K aF/RT)2GoD v * (1)

where 11 is the number of transferred electrons (here n =1), F'is the Faraday constant, Co is the reactant
Cyt C concentration in the bulk, R- gas constant, T- temperature, v-scan rate. Using experimental CV
peak-to-peak separation and experimental diffusion coefficient values, the heterogeneous standard rate
constant(k’) of the electron transfer reaction of Cyt C was calculated according to Nickolson's method
[1,13]. Data are presented in Table 1 and Fig. 2.

Table 1. Values of kinetic parameters for Cyt C in 0.1 M NaCl + 20 mM PBS + 4 mg/mL Cyt C + 0.55 M
lactose solution at different stages of the glycation process.

Time (days) Day 1- day7 Day 8 Day 9 Day 12 Day 13
AEp, mV 83+2 121 137 ~ 262 Nonmeasurable
KFcms! 1.9 +0.1x103 1.25x103 9.21 x10+ 3.68 x10 Nonmeasurable
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Fig. 2. Values of rate constant of Cyt C at different incubation periods in 0.1 M NaCl + 20 mM PBS + 4

mg/mL Cyt C + 0.55 M lactose solution.
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Experimental data displayed in Table 1 and Fig. 2 shows that the electron exchange properties of

a protein are slightly affected by the lactose during a glycation period of up to 7 days. Starting from day 8,

during the further 5 days of the glycation process (day 8 to 12), value of peak-to-peak separation increases,

which is reflected in the sharp decrease of the rate constant to a value beyond which it cannot be measured

by the given method (starting from the 13-th day of the glycation process).

Fig.3 shows zero-baseline-corrected calorimetric protein melting curves (partial heat capacity of

protein versus temperature) for glycated by the lactose Cyt C at different periods of the glycation process.

Values of transition temperature (Tm), overall melting enthalpy (AHcal,) and peak width at the

half height (A7) for glycated by lactose Cyt C at different stages of the glycation process calculated from

the curves depicted in Fig. 3 are gathered in Table 2.

Fig 3. The DSC melting curves of glycated by lactose Cyt C in 0.15 M NaCl + 20 mM PBS + 2 mg/mL Cyt
C + 0.55 M lactose solution at different stages of the glycation process. Left-Day 1; Right- day 14.
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Table 2. Values thermodynamic parameters for Cyt C in 0.1 M NaCl + 20 mM PBS + 4 mg/mL Cyt C + 0.55
M lactose solution at different stages of the glycation process.

Time Tm, AT, A ATm, AHcal,
(days) [°C] [°C] (arbitrary units)
Day 1 101,8 7.75 7.08
Day 14 102.1 7.93 5.18

It is visible from Fig. 3 that, the melting (endothermic) curve for Cyt C maintains its peak shape
during a glycation period of up to 14 days. The data presented in Table 2 shows, that the transition
temperature and other thermodynamic parameters also do not change significantly, indicating that the
global structure of Cyt C is not considerably affected by lactose during the observed two-week period. We
do not discuss the small negative pre-peaks visible on the thermograms (Fig.3), likely due to protein
aggregation effects.

The combined analysis of the obtained voltamperometric and thermodynamic results for Cyt C
shows that, unlike glucose [1], glycation with lactose has a different effect on the stability and kinetics of
Cyt C. In particular, the obtained thermodynamic parameters indicate that the tertiary structure of Cyt C
is stabilized in the presence of lactose in the solution (value of transition temperature of non-glycated Cyt
C Tm= 75,5°C [11]) and maintains its stability at least during the 14-day glycation period. At the same
time, the kinetic characteristics of lactose-glycated Cyt C deteriorate dramatically after a week of the
glycation process, making it impossible to detect the electron exchange signal of the protein after the
twelfth day of the glycation period.

Thus, it can be said that during the long-term (up to two weeks) glycation period of Cyt C with
lactose, the global stability of the protein is maintained while heme activity is degraded. The obtained
result confirms the opinion expressed in the literature that local and global protein stability do not
automatically follow each other. Indeed, this work [11] shows different trends in global thermodynamics
and the local heme (Met80-Fe3bond) stability of Cyt C in the presence of destabilizing agent urea.
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MAIA MAKHARADZE, DAVID VASHAKIDZFE !, TINATIN DOLIDZE,
SOPHIO UCHANEISHVILI', DIMITRI KHOSHTARIYA 2
PROBING ELECTRON TRANSFER AND THERMAL STABILITY OF GLYCATED
BY LACTOSE CYTOCHROME C

'I. Beritashvili Center of Experimental Biomedicine, Department of Biophysics, Tbilisi, Georgia;
2I. Javaxishvili Thilisi State University, Department of Biophysics, Tbilisi, Georgia

SUMMARY

The electron exchange process and thermal stability of the lactose-glycated Cytochrome C (Cyt C)
during the 14-day glycation period (T = 25 °C) were observed. The oxidation and reduction reaction rate
of Cyt C at a modifier-coated gold electrode, as well as the thermodynamic stability of protein at different
stages of the glycation process, were measured using, respectively, cyclic voltammetry and
microcalorimetric methods. The obtained experimental results indicate that glycation with lactose leads
to a sharp deterioration of the redox activity of Cyt C one week after the beginning of the glycation period.
At the same time, the global thermal stability of the protein is maintained for at least two weeks of the
glycation period.

Keywords: Cytochrome C, Glycation, Lactoze, cyclic voltammetry, calorimetry, electron transfer.
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ACQUIRED NON-INFECTIOUS DISEASES OF THE SKIN AND SUBCUTANEOUS CONNECTIVE
TISSUE (LITERATURE REVIEW)
'National Center of Dermatology and Venereology;
ZBatumi Shota Rustaveli University; 3JSC "Georgian clinics”

SUMMARY

Due to the anatomical and physiological characteristics of the skin, newborns may develop various
skin manifestations, which can be categorized as physiological conditions, borderline states, and serious
diseases. Physiological conditions include: neonatal erythema, telangiectasias, Mongolian spots, sebaceous
cysts, and transient edema. Borderline skin changesin newborns may include: intertrigo, miliaria,
neonatal acne, and toxic erythema. Acquired non-bacterial skin diseases in newborns include: neonatal
toxic erythema, congenital aplasia of the skin, and disorders of subcutaneous adipose tissue, such as
subcutaneous fat necrosis, neonatal sclerema, and scleroderma.

Keywords: Sclerema, scleredema, subcutaneous fat necrosis
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TEKLA SHEQILADZE, ELENE CHOCHIA
ASSESSMENT OF ACTUAL NUTRITION, NUTRITION STATUS AND EATING BEHAVIORS AMONG
STUDENTS
TSMU, Department of Nutrition, Aging Medicine, Environmental and Occupational Health, Tbilisi,

Georgia

SUMMARY

We set out to explore the eating habits and dietary routines of students from TSMU and TSU. Our
research focused on a small group of 28 students, analyzing their food choices through a food frequency
questionnaire and a 24-hour dietary recall. What we found was concerning: 70% of the students’ eating
patterns fell short of basic hygiene and nutrition standards. Many relied heavily on protein and fat-rich
foods, which can lead to problems like metabolic imbalances, weight gain, and even obesity. Even more
worrying, half of the students ate most of their food late at night, a habit that disrupts a healthy eating
schedule and can have long-term consequences. Despite their academic knowledge about healthy eating,
these students still face challenges in maintaining balanced diets. This shows us that knowledge alone isn't
enough to change behavior. To tackle this, we need to focus on more engaging awareness campaigns and
proactive steps that help students build sustainable, healthy eating habits.

Keywords: nutrition, eating behaviors, students
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VIRAL PATHOLOGY IN THE DEVELOPMENT OF LICHEN RUBER PLANUS
Thilisi State Medical University, Georgia

SUMMARY
Lichen planus (LP) is recognized as an immune-mediated disease, often triggered by viral
infections. The connection between viral pathogens and LP has been studied extensively, revealing a
complex interaction between viruses and immune responses. HPV and EBV have been detected in LP
lesions, and their presence suggests that viral reactivation may contribute to the inflammatory process
associated with LP.
Keywords: Lichen Planus, Viral Pathology, Immune system
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MARINA TSIMAKURIDZE ', MAIA TSIMAKURIDZE !, NINO KHACHAPURIDZE,
DAVID TOPURIA 3, MAIA MATOSHVILI?, DALI ZURASHVILI ', ETERI MAISURADZE'!
RISK MANAGEMENT OF PATHOLOGY CAUSED BY MANGANESE
TSMU, 'Department of Nutrition, Aging Medicine, Environmental and Occupational Health;

?Department of Dermatology and Venerology, 3Department of Human Anatomy; Tbilisi, Georgia

SUMMARY

Among environmental pollutants, heavy metals play a special role, the content of which in the
environment (in soil, water and air) on the one hand, is due to natural (climatic-geographical) features
and on the other hand by improper exploitation of enterprises. The spectrum of harmful chemical factors
affecting the population is diverse and accordingly, the pathology developed due to their influence belongs
to the group of both diseases and intoxications. Some of them are regional pathologies for Georgia. Among
them is the pathology caused by manganese compounds. The use of early diagnostic methods of manganese
pathology, including immunogenetic methods, is the basis for effective management of such severe
pathologies as manganese bronchial asthma, bronchitis, dermatitis, intoxication caused by manganese
(manganism), and their clinical equivalents, along with the implementation of primary prevention
measures is the foundation for effective management.

Keywords: Manganese, pathology, risk management
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NATO KHUNASHVILI, KETEVAN MURJIKNELIL, ETER TSIKLAURI
STATE CONTROL AND MONITORING TRENDS OF DRINKING WATER
QUALITY IN GEORGIA
Department of Nutrition, Aging Medicine, Environmental and Occupational Health;
Thilisi State Medical University (TSMU), Tbilisi, Georgia

SUMMARY

A secondary hygienic analysis of water quality monitoring data for the years 2020-2023 was
conducted to identify trends in the dynamics of state control and monitoring of drinking water quality in
various regions of Georgia. A positive trend was revealed in monitoring, characterized by a steady increase
in the number of water samples both nationwide and in western and eastern regions of Georgia (excluding
the capital), with a particular advantage in western Georgia. The proportion of water quality violations
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identified in the samples was calculated by year and region. It was determined that the main type of non-
compliance with the technical regulations for water quality was microbiological violations. Relevant
recommendations have been developed.

Keywords: State control, monitoring trends, drinking water, quality, Georgia
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