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Introduction. Pulmonary tuberculosis (PTB) is one of the most disseminated infectious diseases
especially in low-income countries characterized by different complications and fatal outcome [1,2].
According to the World Health Organization (WHO) 2020-year report, 10 million incidences of TB with
1,5 million lethal cases established all over the world [3]. Many authors indicate that production of
proinflammatory cytokines [4] such as IL-1B, II-6, TNF, Il-8 etc. initiate inflammatory reaction as
protective mechanism in response to Mycobacterium tuberculosis (MTB). In recent decades, the global
burden of PTB comorbid with diabetes mellitus type-2 (DMT?2) has risen significantly [5]. Meta-analysis
of observational studies [6] showed the increased risk and susceptibility in patients with DMT?2 for the
development of PTB with unfavorable treatment outcome [7]. PTBDMT2 characterized with more
expressed immune alterations and systemic inflammation in comparison with PTB associated to
euglycemic state [8]. However, the exact mechanisms of the influence of DMT2 on the formation and
progression of PTB is not fully elucidated [9].

A number of evidence suggested that endothelial dysfunction is a common feature for the
progression of TB and DMT?2, predisposing to poor control of this comorbid pathology [10,11]. Increased
plasma level of vasoconstrictive agent endothelin-1 (E-1) in DMT2 may lead to macro- and microvascular
complications with proliferative, profibrotic and proinflammatory changes contributing to worsening of
associated PTB prognosis, suggesting about implication of vascular mechanisms in MTB infectious [12,13].
Lack of information exists regarding relationship of angiogenic VEGF in progression of PTB or PTBDMT?2
as well as the modulatory role of catecholamines and vasodilating agents — EETs (inducing opening of high
conductance Ca?-activated K* channels) in the formation and development of PT and PTDMT?2 [14].

Experimental and clinical data showed the possible involvement of inflammatory cytokines (IL-
1B, TNF«), endocrine factors — adipocytokines including leptin, adiponectin and resistin in glycemic
control during PTB and PTBDMT?2. Leptin regulates immune, endocrine function and the energy balance
[15], while adiponectine being hormonal and homeostatic factor regulates lipid metabolism, glucose level
and insulin sensitivity providing anti-inflammatory, antifibrotic and antioxidant effects [16]. In contrast
resistin causes increased production of proinflammatory cytokines IL-6 and IL-12 in macrophages
involving NF-kB pathway [17]. Increased resistin production may indicate about metabolic and
immunological changes in response to altered macrophages function [18]. The exact mechanism
concerning influence of abovementioned agents on the development of PTBDMT2 is not precisely
established.

The goal of this study was to investigate the influence of cytokines, adipocytokines and vascular
biomarkers on the formation and progression of PTB and PTB coincident with DMT2.

Materials and Methods. Observational study was carried out on 50 (30 male, 20 female) adult
subjects, aged =18 years old, which was conducted in the National Center of Lung Diseases in Tbilisi,
Georgia, 2023-2025 years period. Patients were divided into three groups: a) Healthy volunteers (HV),
control (HV, n=10); b) Subjects suffered by PTB (n=20); c) Individuals with PTBDMT?2 (n=20). Patients
were involved in investigation by the following criteria:

Inclusion criteria:

a) Patients 18> years old of both sex with bacteriologically verified newly diagnosed PTB;
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b) Subjects with coincident DMT2;
c) Healthy volunteers agreed to be involved in this study.
Exclusion criteria requirements:
a) Patients being more than 72 hours under treatment;
b) Individuals that revealed steroid or gestational diabetes;
c) Subjects receiving antiretroviral therapy or having HIV infection;
d) Known allergy to using drugs;
e) Hepatitis B or G;

f) Pregnancy or lactation period.

PTB diagnosis was confirmed on the basis of clinical symptoms including: cough, night sweats,
fever, fatigue and weight loss, associated with radiographic control to determine the extent of lung lesion
and in necessary cases computer tomography. Bacteriologically PTB was established by using Gene X pert
MTB/RIF/Ultra test on the sputum sample [19].

DMT?2 diagnosis verified when fasting blood glucose significances according American Diabetes
Association criteria [20] attained to > 7,0 mmol and glycated hemoglobin level (HbAlc) - 26,5%. In HV
and non-diabetic individuals HbA1lc value mostly are less then 5,7%. Insulin resistance (IR) was defined
by homeostasis Model assessment (HOMA) using for calculation the corresponding formula: [(fasting
glucose (mmol/L) x fasting insulin (mcmol/L/22,5)].

For laboratory assays venous blood of patients was taken from cubital vein in fasting condition (9-
10a.m) into sterile tubes containing anticoagulant heparin. Obtained samples then centrifuged during 15
minutes at 1000 x g within 30 minutes of plasma collection and were stored at - 20°C. All above mentioned
agents plasma levels: cytokines — IL-1B and TNFa, fasting blood glucose (FBG), glycated hemoglobin
(HbA1c%), insulin, lipid spectrum, catecholamines (norepinephrine, epinephrine), adipocitokines —
leptin, adiponectin, resistin, vasoconstrictive - endothelin-1, vasodilating epoxyeicosatrienoic acids (EETSs)
and vascular endothelium growth factor (VEGF) were determined by using ELISA Kits method (Cusabio
and My Biosource, USA) based on the quantitative sandwich enzyme immunoassay technique. All steps
were performed according manufacturer instruction. The optical density was defined by microplate reader
(Rayto RT 2100C, China) set to 450 nm wavelength.

For estimation of hemodynamic parameters such as systolic, diastolic, mean arterial pressure (SBP,

DBP, MBP, respectively), and heart rhythm (HR), sphygmomanometer and cardiotachometer were used.

Statistical analysis. To compare receiving data, Student’s test or analysis of variance using repeated
measures, ANOVA for multiple comparisons using SPS (SPSS Inc, IBM, USA) was performed. Geometric
means were used for measurement of central tendency. P<0,05 was considered statistically significant and
results are expressed as mean +SD (Standard deviation). Mann-Whitney U test was used for non-normally
distributed data.

Results:
Table 1. Demographic characteristics, hemodynamic parameters and glycemic control indices in healthy
volunteers (HV), patients with pulmonary tuberculosis (PTB) and PTB coincident with diabetes mellitus
type-2 (DMT2)

. Healthy PTB, | Pvalue | PTBDMT2 | P value
Indices volunteers
(HV), control <0.05 <0.05
Number of patients n=10 n=20 n=20
Age, years, median (range) 45 (26-64) 50(38-60) NS 56(32-71) NS
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Sex, number’:e“;iz/ female, male | 3 70006) | 12/860,8%)| NS | 11/9550%) | Ns
Weight (kg), median range 79(68-82) 66(64-76) | 0,0185* | 72(65-80) NS
Body mass index (BMI), kg/m?, 20,6 225
24,2(19,4-28.2 0264* N
median range 2(19,4-28,2) (18-31,0) 0,026 (18,9-30,6) S
SBP - (mm Hpg) Systolic blood 1221442 130,0+4,5 NS 148,755 | P<0,05*
pressure
MBP- (mm Hg) Mean blood 91,3+4,0 99,5+3,4 NS 112,8+4,0 | P<0,05*
pressure
DBP - (mm Hg) diastolic blood 68,5:2,8 73,6+3,0 NS 84,636 | P<0,05*
pressure
HR - (beat/min) Heart rate 72,6+5,0 74,0+3,2 NS 88,5+4,5 P<0,05*
Of —
HbAlc, % - Glycated 5,00,2 59:04 | P<0,01* | 80405 | P<0,01*
Hemoglobin
Fasting blood glucose (FBG), 5,4+0,1 68:02 | P<0,01* | 10206 | P<0,01*
mmol/L
Fasting insulin (FI), micromol/L 36,1+4,6 53,5+4,9 P<0,05* 69,5+5,0 P<0,05*
HOMA-index 1,44+0,2 269:0,4 | P<0,01* | 35202 | P<0,05*

Demographic characteristic is shown as geometric means and range (with the exception of age where median and

range are represented). P values were calculated by using the Man-Whitney U test.

Hemodynamic and glycemic control values are shown as mean + SD. *Significant differences between HV and PTB,
** _ between PTP and PTBDMT?2, P<0,05.

Table 2. Cytokines, adipocytokines, catecholamines and vasoactive agents plasma level alterations in
healthy volunteers, pulmonary tuberculosis (PTB) and PTB comorbid with diabetes mellitus type 2

(DMT2)
Indices Healthy volunteers PTB, P value, PTBDMT?2 P value
(HV), control n=10 n=20 <0,05 n=20 <0,05
IL-1B, pg/ml 6,5 (2,0-17.,4) 19,8(2,8-16,5) | <0,0046 | 31,4(4,2-60,0) | <0,01534
TNFa- pg/ml 24,2(1,9-48,2) | 40,6(3,2-64,0) | <0,0058 | 76,2(3,5-120,0) | <0,0001
Resigt/l;l(m’ 6,81(2,0-22,2) | 28,10(12-210) | <0,00001* | 43,8(14-259) | <0,03846*
Adiponectin (A), 6745,0 143,15 . 95,47 -
ng/ml (3800-9672) (32-574) <0,00001 (18-305) <0,00694
. 16,05 0,73 ] 2,02 .
Leptin (L), ng/ml (4.21-52.18) (0.22-45) <0,00001 (0.34-5.8) <0,00001
Vascular endothelial
137,12 630,53 917,44
growth factor i i <0,00001* i <0,00054*
(VEGE), pa/m] (45-309) (234-945) (400-1495)
Norepinephrine 136,8+35,4 390,2+48,0 <0,01* 578,6+56,1 <0,05*
(NE), pg/ml
Epinephrine (ENE), 115,4+22,5 224,6+30,4 <0,05* 318,0+24,2 <0,05*
pg/ml
End"th;;;f (E-1), 3,85(2,0-7,1) 6,1(3,4-105) | <0,0236* | 10,3(3,5-18,4) | <0,0008"
Epoxyeicosatrienoic 5 . )
acids (EETs), ng/ml | 13450108156 7.7(4,6-10,0) | P=0,00001* | 6,9(4,8-9,9) <0,2224

Catecholamines (NE, ENE) are shown as mean +SD. Other values are given as geometric means. P values were
calculated by using Mann-Whitney U test.
*-Significant differences between HV and PTB, **- between PTB as compared to PTBDMT?2, P<0,05.
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Table 3. Comparative plasma lipid profile in healthy volunteers (HV), patients with pulmonary

tuberculosis (PTB) and PTB comorbid with diabetes mellitus type-2 (PTBDMT2)

Indices Healthy volunteers PTB, P value, PTBDMT2 P value
(HV), control n=10 n=20 <0,05 n=20 <0,05

TC, mg/dL 163,09+24,2*** 134,80+21,5 P<0,01 141,71+23,0 P<0,05

HDL, mg/dL 47,21+16,2*** 35,40+9,81 P<0,05 30,0+6,41 P<0,01
LDL, mg/dL 90,72+18,51* 77,52+15,6 P<0,05 81,65+17,82 NS
VLDL, mg/dL 25,16+7,0 21,34+7,82 NS 29,24+5,61 NS
TG, mg/dL 138,61+22,42* 104,62+19,53 P<0,05 148,5+28,4 NS

AC 2,45+0,6" 3,5+1,0 NS 4,72+1,2 P<0,05

TC (total cholesterol): HDL (high density lipoproteins); LDL- (low density lipoproteins); VLDL (very low density
lipoproteins); TG (triglycerides); Atherogenic coefficient (AC)=(TC-HDLc)/HDLc;

*- significant differences between HV and PTB individuals;

**- between HV and PTBDMT2. Values are shown as mean +SD; P<0,05.

Table 1 demonstrates demographic profile of patients involved in this investigation. Both genders
of subjects were participated in this study with prevalence of mail individuals. Median age of recruited
patients ranged between 45-56 years. Comparative study of BMI revealed significantly higher value of this
parameter in HV-24,2 (19,4-28,2, P<0,0264) as compared to PTB individuals — 20,6 (18,0-31,0) without
marked differences with respect to PTBDMT2 subjects — 22,5 (18,9-30,0).

Analysis of hemodynamic indices showed statistically significant elevation of SBP (148,7+5,5
mmHg, P<0,05) and DBP (84,6+3,6 mmHg, P<0,05) in PTBDMT?2 group of patients associated with
increased HR (88,5+4,5 beat/min., P<0,05) vs. the same values in PTB patients: SBP (130,0+5,4 mmHg)
DBP (73,6+4,0mmHg), HR (75,0+5,2 beat/minute), respectively with non-significant differences between
this parameters in HV and PTB group of subjects, indicating about increasing sympathetic tone in
PTBDMT?2 individuals with corresponding alterations in hemodynamic indices in comparison to HV and
subjects suffered by PTB without concomitant DMT?2.

Glycemic control parameters showed significant increase in HbA1c% value (8,0+0,5%, P<0,01) of
PTBDMT?2 individuals vs. PTB patients (5,9+0,4%), as well as PTB individuals as compared to HV
(5,0+0,2%, P<0,05). This indices in PTBDMT2 subjects were associated with increased plasma level of FBG
(10,2+0,6 mmol/L, P<0,01). Such changes in blood HbA1c and FBG levels were accompanied by significant
increase in plasma fasting insulin value of PTB group (53,5+4,9 micromol/L, P<0,05) vs HV (36,1+4,6
micromol/L) and PTBDMT?2 individuals (69,55 micromol/L) as compared to PTB subjects.

Calculations of HOMA index showed pronounced increase of this indices in PTB (2,69+0,4,
P<0,01) patients vs HV (1,4420,2) and PTBDMT2 (3,5+0,2, P<0,05) in comparison to PTB individuals
indicating about existence of insulin resistance in late two group of subjects.

Analysis (Table 2) of adipocytokines and vasoactive agents plasma alterations was identified
significantly increased level of resistin in PTBDMT?2 group of patients 43,8 (14-259) ng/ml as compared to
PTB 28,10(12-210 ng/ml, P<0,03846) and HV subjects 6,81 (2-22,2 ng/ml, P<0,0001), respectively in
contrast to adiponectin, which plasma levels in HV significantly exceeded 6745,0 (3800-9672 ng/ml) the
same value in PTB 143,15 ng/ml (32-574, P<0,0001) and especially PTBDMT2 individuals, 95,47 ng/ml
(18-305, P<0,00694), respectively. Leptin plasma levels were significantly decreased in PTB patients —
0,73ng/ml (0,22-4,5, P<0,0001) and PTBDMT?2 individuals 2,02 ng/ml (0,31-5,2, P<0,00001).

These values of plasma adipocytokines plasma concentration correlated with marked changes
concerning vasoactive substances. VEGF plasma level in PTBDMT2 individuals 917,44 pg/ml (400-1495,
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P<0,00054) significantly exceeded the same value regarding PTB — 630,53 pg/ml (234-945) as well as PTB
vs. HV 137,12 pg.ml (45-309, P<0,00001).

Catecholamines plasma concentrations also underwent to significant alterations in different group
of patients. NE plasma levels significantly increase in PTBDMT2 subjects (578,6+56,1 pg/ml, P<0,05) as
compared to PTB individuals (390,2+48,0pg/ml) and PTB vs HV (115,4+22,5 pg/ml, P<0,01). Qualitatively
the same alterations were revealed concerning ENE, which plasma concentration like NE was increased
in PTBDMT?2 subjects (318,0+24,2 pg/ml, P<0,05) as compared to PTB group (224,6+30,4 pg/ml) and PTB
individuals concerning HV (115,4+22,5 pg/ml, P<0,05).

Abovementioned changes were accompanied by certain alterations of vasoactive agents plasma
concentrations that manifested in significant increase of vasoconstrictive — E-1 plasma level in PTBDMT2
patients — 10,3pg/ml (3,5-18,4) in comparison with PTB group 6,1 (3,4-10,5 pg/ml, P<0,008) and PTB
individuals vs. HV - 3,85 (2,0-7,1 pg/ml, P<0,0236). In contrast to E-1, vasodilating EETs plasma level were
significantly increased in HV- 13,45 ng/ml (10,8-15,6) as compared to PTB patients — 7,7 (4,6-10,0 ng/ml,
P<0,00001) without significant differences between PTB and PTBDMT?2 individuals (P<0,2224).

Changes in plasma concentrations of different biomarkers provided influence on lipid profile
(Table 3) of involved subjects that was manifested in significantly decreased level of total cholesterol (TC)
in PTB group of patients (134,8+21,5mg/dL) in comparison with HV (163,09+24,2mg/dL, P<0,01) with less
changes in its concentrations in PTBDMT2 patients. LDL plasma concentrations markedly decreased in
PTB patients (77,52+15,6 mg/dL, P<0,05) as compared to HV (90,72+18,51 mg/dL). Significant changes
were registered regarding HDL plasma levels that in PTB (35,40+9,81mg/dL, P<0,05) and PTBDMT2
groups (30,0+6,51mg/dL, P<0,01) were reduced markedly as compared to HV (47,21+ 16,2 mg/dL, P<0,05),
while VLDL plasma level did not undergo to significant changes in PTB (21,34+ 7,82 mg/dL) and
PTBDMT2 (29,24+5,61mg/dL) individuals vs. HV (25,16+7,0mg/dL) unlike TG plasma levels that
significantly decreased in PTB patients (104,62+19,53 mg/dL, P<0,05) and slightly increased non-
significantly (148,53+28,4mg/dL) as compared to HV (138,61+22,42mg/dL). Analysis of atherogenic
coefficient revealed significant tendency in PTB and especially PTBDMT2 for atherogenic alterations

manifested in these group of patients with values — 3,5+1,0 and 4,72+1,2 vs. 2,45+0,6 in HV.

Discussion. Our results concerning demographic profile of recruiting subjects showed that BMI in
HYV significantly exceeds the same values in PTB group of patients without marked differences PTBDMT?2
individuals, which can be explained by chronic infection and inflammation in PTB subjects influencing
on their weight [21] while DMT2 comorbidity with PTB (PTBDMT?2) can be considered as determinant
of metabolic syndrome preventing significant reduction in BMI. Analysis of hemodynamic parameters in
our investigation revealed marked increase in SBP, DBP, HR especially in PTBDMT?2 individuals that
consistent with finding of other authors demonstrating autonomic dysfunction, sympathetic overactivity
and inhibition of baroreflex parasympathetic component sensitivity in PTB and DMT?2 [22, 23]. Increase
plasma level of catecholamines in our study confirmed these data. As it was shown these changes were
associated with worsening of glycemic control in PTB and especially in PTBDMT2 individuals vs. HV
manifested by increased blood level of HbA1c%, FBG, FI and HOMA-index suggesting about development
of insulin resistance in PTB and predominantly PTBDMT?2 patients. Our finding consistent with other
data indicated about possibility of immune cells aside from inflammation to be involved in metabolic
disturbances associated with low intense inflammation [24, 25]. Such process is correlated with production
by macrophages cytokines — IL-1B, TNFq, etc. leading to pancreating B-cells dysfunction (Jayashankar,
C.A. et al,, 2023), which also has been showed in our present investigation with prevalence of their

excessive release especially in PTBDMT2 subjects. Inflammatory cytokines production in our study was
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associated with increased plasma levels of adipocytokine resistin, as well as VEGF in PTB and PTBDMT2
vs. HV facilitating to vasocontrictive reactions and reduction in plasma concentration of leptin and
adiponectin that are in agreement with data receiving by other authors [27, 28] ascribing such plasma
alterations of these agents by their possibility to be involved in glycemic control, lipid metabolism, insulin
sensitivity, pro- and anti-inflammatory action. Endothelial dysfunction also plays significant role in the
formation and progression of PTB and its comorbidity with DMT2, because diabetes induced micro- and
macrovascular changes facilitating to severity of PTB [28]. Our results showed increased plasma level of
vasodilating EETs confirmed disbalance between these two systems during development of PTB and
PTBDMT?2 associated with marked decrease TC plasma level in PTB and PTBDMT2 groups vs. HV,
decreased HDL and LDL in these groups without significant changes in VLDL with respect to HV and
decreased TG in PTB vs. HV with significant increased AC in PTBDMT?2 which is in agreement with
results of other authors [29, 30, 31, 32, 33, 34, 35, 36].

Conclusion: we can suggest that in the formation and progression of PTB are involved different
mechanisms, including inflammatory, endocrine, vasoactive factors system that more expressively are
manifested in comorbid cases of PTB with DMT?2 leading to more severe currency of this pathology, and
can be considered as potential biomarkers for early diagnostic, estimation of treatment effectiveness and
outcome of this disease.
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SUMMARY

Tuberculosis (TB) remains as a most disseminated infectious disease resulting in different
complications and lethal outcome. Studies conducted in last decades showed the increase frequency of
pulmonary tuberculosis (PTB) in subjects suffered by diabetes mellitus type-2 (DMT2).

The goal of the present investigation was to study the modulatory action of inflammatory
cytokines (IL-1B, TNF«), vasoactive agents: epoxyeicosatrienoic acids (EETs), endothelin-1 (E-1), vascular
endothelium growth factor (VEGF), resistin (R), lipid spectrum, catecholamines (noradrenaline,
epinephrine) and endocrine factors — leptin and adiponectin plasma levels alterations in the formation and
prognosis of PTB and PTB comorbid with DMT2. Observational study was carried out in 2023-2025 years
period in Tbilisi National Center for Tuberculosis and Lung Diseases (Georgia). Recruiting male and female
adult patients (18 and more years old, n=50) were divided into 3 groups: a) Healthy volunteers (HV)-n=10;
b) Subjects with newly diagnosed PTB-n=20; c) Patients with PTB coincident with DMT2 (PTBDMT?2)-
n=20.

All patients were involved in this study according inclusion and exclusion criteria. The existence
of MTB along with clinical symptoms and X-rays examinations was confirmed by Gene Xpert MTB/RiF
ULTRA Test. Plasma concentrations of abovementioned agents as well as glycemic control of fasting
glucose, insulin and glycated hemoglobin - (HbA1C%) levels was performed by ELISA Kits method.
Insulin resistance (IR) was calculated by HOMA-index using formula: [(fasting glucose (mmol/L X fasting
insulin (micromole/L/22,5)]. Receiving results revealed in subjects suffered by PTBDMT2 significantly
higher plasma level of cytokines IL-1 31,4 (4,2-60,0) pg/ml, P<0,1534) and TNF« 76,2 (3,5-120,0) pg/ml,
P<0,0001), that more expressively positively correlated with elevated concentrations of vasoactive agents
—E-110,3 (3,5-18,4) pg/ml, P<0,0008), catecholamines, VEGF 917,44 (400,0-1495) pg/ml, P<0,00054), R
43,8(14-259) pg/ml, P<0,03846) and endocrine factor leptin 2,02 (0,34-5,8) pg/ml, P<0,00001), providing
marked negative relationship to EETs 6,9 (4,8-9,9) pg/ml and adiponectin 95,47 (18-305) pg/ml,
P<0,00694) as compared to the same values of PTB and especially HV groups of patients. Such events were
associated with lipid spectrum disorders in PTB and PTBDMT?2 patients.

It is suggesting that cytokines, vasoactive and endocrine agents can be considered as potential
biomarkers for early diagnostic and assessment of treatment effectiveness and outcome of PTB and
PTBDMT?2.

Keywords: Pulmonary tuberculosis, diabetes, cytokines, adipocytokines, lipid spectrum
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Introduction. A growing body of scientific research has demonstrated a strong association between
periodontal disease and a range of systemic conditions [1]. These include chronic illnesses such as diabetes
mellitus, which impairs blood sugar regulation, and cardiovascular diseases, which affect the heart and
vascular system [2]. Additionally, periodontal disease has been linked to respiratory infections such as
pneumonia [3], as well as metabolic syndrome - a cluster of risk factors that elevate the likelihood of heart
disease and stroke [4].

17



JECM 2025/5

Recent findings suggest that teeth loss may emerge as a long-term consequence of covid-19.
Researchers have discovered that the virus has the potential to trigger severe inflammation in the gums,
which can weaken the supporting structures of the teeth over time [5]. This inflammatory response may
lead to the gradual deterioration of periodontal health, ultimately resulting in unexpected tooth loss in
some patients [6]. Since the covid-19 is known to affect the vascular and immune systems [7], it may
disrupt the normal healing process within the oral cavity, making individuals more susceptible to oral
diseases and complications. These observations highlight the need for further research to see the link
between covid-19 and oral health, as well as the importance of maintaining good dental hygiene during
and after infection.

Numerous epidemiological and pathological studies have highlighted a significant connection
between poor oral health and various systemic diseases [8]. In particular, periodontal disease has been
linked to a higher risk of developing non-communicable diseases (NCDs) [9,10]. These include serious
conditions such as cardiovascular diseases, certain types of cancer, diabetes, Alzheimer’s disease, and
infections affecting the respiratory tract. Although, maintaining good oral hygiene and seeking timely
dental care may play a crucial role in reducing the risk of these systemic health complications.

A growing body of evidence suggests that pre-existing medical conditions significantly impact the
clinical outcomes of patients diagnosed with covid-19. Various studies have demonstrated that individuals
with underlying health issues are more likely to experience severe symptoms and complications [11].
Identifying potential risk factors at an early stage could assist healthcare professionals in recognizing
patients with a higher likelihood of developing a poor prognosis. Among these risk factors, researchers
have proposed a possible link between poor oral health and the severity of covid-19 progression. This
hypothesis suggests that maintaining good oral hygiene may play a role in reducing the risk of severe
complications associated with the covid-19 virus [12].

In a retrospective pilot study, a connection was found between the severity of covid-19 and both
alveolar bone loss and teeth loss [13]. However, it was noted that these factors are not independent risk
factors that suggests severity of covid-19 may contribute to dental issues; other underlying factors may
also play a significant role in the development of these oral health problems.

Breast, cervical, ovarian, and uterine cancers are major health concerns affecting women globally.
As the global female population continues to grow alongside rapid social progress, the incidence of these
cancers is steadily increasing, particularly among women of reproductive age. Breast cancer remains one
of the most frequently diagnosed cancers in women worldwide, while cervical cancer continues to be a
leading cause of cancer-related mortality in many developing nations. Although ovarian and uterine
cancers occur less frequently, they still represent serious malignancies within the female reproductive
system [14]. The objective of our research is to evaluate the extent of teeth loss in cancer patients who
have contracted covid-19. Specifically, we aim to investigate how the combination of cancer and covid-
19 infection impacts oral health, particularly the occurrence of teeth loss, to better understand the
potential and contributing risks factors.

Materials and methods. The study involved 213 Georgian citizens aged between 18 and 65 years.
The participants were categorized into different groups based on their health status: 20 individuals healthy
and without cancer, 60 healthy who contracted covid-19, 48 cancer patients who had not experienced
covid-19, and 85 cancer patients who also had contracted covid-19. The participants were then divided
into two subgroups: Group I included individuals who had lost fewer than 10 teeth for any reason, and
Group II consisted of those who had lost 10 or more teeth. In the initial phase of the study, we focused on

examining how frequently patients lost more than 10 teeth, taking into account their specific health
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conditions. Teeth loss exceeding 10 teeth for various reasons was observed across all types of cancer. The
influence of cancer duration and treatment on teeth loss is significant. Regression analysis revealed
predictive factors with the use of a booster dose.

Statistical Analysis. We used the statistical software package SPSS 23.

e When evaluating quantitative indicators, we calculate the mean, standard deviation, and for
qualitative indicators, frequency and percentage were calculated;

e The reliability of the difference between groups in the case of quantitative indicators was determined
using the Student's criterion, when comparing, the equality of variances was assessed according to
Levene's Test, for qualitative indicators, the difference between groups was assessed using the F
(Fisher) criterion;

e Correlations between qualitative factors were determined using Spearman's rank correlation, and in
case of quantitative factors - using Pearson's correlation analysis;

e Relative odds were determined using regression analysis.

Results. The initial phase of the study aimed to identify any patterns or correlations between teeth
lost and the different statuses of the participants, such as whether they were healthy, had cancer, or had
contracted covid-19. The study revealed a significant increase in teeth loss among cancer patients,
particularly those who had also contracted covid-19. Statistical analysis showed that individuals in these
groups were markedly more likely to have lost more than 10 teeth compared to healthy individuals or
those with covid-19 alone. Older age (especially over 50), poor oral hygiene, and diabetes were also
associated with greater teeth loss. Conversely, receiving a covid-19 booster dose and maintaining good
oral hygiene were linked to a reduced risk. Chemotherapy, radiation, and extended treatment cycles
significantly contributed to dental deterioration, underscoring the compounding effect of cancer therapies
on oral health [15]. Regression analysis confirmed cancer, covid-19, and advanced age as strong predictors

of extensive teeth loss, highlighting the need for targeted dental interventions in vulnerable populations.

Diagram 1. Distribution of Patients According to Teeth Loss
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In healthy individuals, the proportion of patients who has lost 10 or fewer teeth for any reason
was notably higher, with statistical analysis showing a significant difference (F=4.16, p=0.0428). Among
those who were healthy but had contracted covid-19, no patient has lost more than 10 teeth. On the other
hand, in the groups of cancer patients and those with both cancer and covid-19, there was a significantly
greater number of individuals with such loss. The statistical results for the cancer group were F=14.68,
p=0.0002, while for the combined cancer and covid group, the results were even significantly higher, with
F=58.66, p<0.0001. This suggests a clear association between the severity of the patients' conditions and
the extent of teeth loss.
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The statistical analysis of teeth loss, specifically the loss of 10 or more teeth, in relation to covid-
19 and cancer is presented in Table 1. This table shows how the occurrence of teeth loss varies among the
different patient groups, emphasizing the correlation between the severity of covid-19 and cancer
conditions and the extent of teeth loss. The data in this table demonstrates to further clarify the impact of
these health conditions on oral health. Among male patients, the rate of losing more than 10 teeth was
slightly lower; however, the difference was not statistically significant. In the group with extensive teeth
loss, a clear variation in age distribution was observed. Notably, individuals aged 18-35 were
underrepresented, while those over 50 were significantly more prevalent. These findings offer advanced
age, which is associated with a higher risk of substantial teeth loss, whereas younger individuals are less
likely to experience severe dental deterioration. Group I, composed of individuals who has lost fewer than
10 teeth, showed a significantly higher rate of good oral hygiene practices. This indicates a strong
association between proper oral care and a reduced risk of teeth loss. In contrast, Group II, which included
those who has lost 10 or more teeth, exhibited a higher prevalence of diabetes. This suggests a possible
connection between chronic conditions such as diabetes and more severe dental deterioration, likely due
to the negative impact of the disease on oral health. No significant differences were found between the
groups regarding the severity of covid-19 infection. However, a larger proportion of participants in Group
I had received a booster dose of the covid-19 vaccine. This finding implies that while the severity of
infection and vaccination status did not directly influence teeth loss, individuals with better oral health

were more likely to have been vaccinated with a booster dose.

Table 1. Statistical Evaluation of Teeth Loss After Covid-19

Loss of teeth<10 Loss of teeth>=10
Factors (137) (76) F p
n % n %

Healthy 17 12.41 3 3.95 4.16 | 0.0428
Healthy+Covid 60 43.80 0 0.00 | 58.66 | 0.0000
Cancer 20 14.60 28 36.84 | 14.68 | 0.0002
Cancer+Covid 40 29.20 45 59.21 | 19.91 | 0.0000
Male 61 44.53 24 31.58 | 3.44 | 0.0650
18-35 28 20.44 3 3.95 |11.15| 0.0010
35-50 54 39.42 21 27.63 | 2.99 | 0.0853
51-60 22 16.06 25 32.89 | 8.30 | 0.0044
>60 33 24.09 27 35.53 | 3.18 | 0.0761
<0.6 — Good Oral Hygiene 27 19.71 5 6.58 6.75 | 0.0101
0.7-1.6 - Satisfactory 84 61.31 49 64.47 | 0.21 | 0.6501
1.7-2.5 - Unsatisfactory 21 15.33 15 19.74 | 0.67 | 0.4132
>2.6 - Bad 4 2.92 5 6.58 1.61 | 0.2053

Malignant tumor (oral cancer) 0 0.00 0 0.00 0.00 0.00

Leukoplakia 0 0.00 0 0.00 0.00 0.00
Lichen 0 0.00 1 1.32 1.81 | 0.1800
Ulcer 7 5.11 4 526 | 0.00 | 0.9615
Acute necrotizing ulcerative gingivitis 6 4.38 1 1.32 1.44 | 0.2315
Fungal disease 3 2.19 3 3.95 0.55 | 0.4600

Abscess 0 0.00 0 0.00 0.00 0.00
Other condition 1 0.73 3 3.95 2.76 | 0.0984
Systemic diseases 44 32.12 27 35.53 | 0.25 | 0.6151
Cardiovascular system pathology 4 2.92 2 2.63 0.01 | 0.9037
Diabetes 3 2.19 7 9.21 5.47 | 0.0202
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Other 35 25.55 19 25.00 | 0.01 | 0.9303
Mild Covid 76 55.47 31 40.79 | 4.20 | 0.04050
Moderate Covid 13 9.49 7 9.21 0.48 | 0.9517
Severe Covid 11 8.03 7 9.21 0.09 | 0.7678
Covid vaccine 57 41.61 38 50.00 1.39 | 0.2397
Booster dose 61 4453 18 23.68 | 9.42 | 0.0024

Diagram 2. Teeth Loss by Cancer Localization
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Teeth loss exceeding 10 teeth for various reasons was observed across all types of cancer. However,
significant differences were found specifically in patients with prostate, breast, and uterine cancers. The
statistical analysis revealed notable variations in teeth loss among these cancer types: prostate cancer had
a significant difference (F=8.12, p=0.0048), breast cancer showed an even more pronounced difference
(F=16.71, p=0.0001), and uterine cancer also displayed a significant increase in teeth loss (F=7.10,
p=0.0083). These findings point out that teeth loss is more prevalent in these particular cancer groups

compared to other cancer types, suggesting a possible link between these cancers and increased dental

complications.
Table 2. Evaluation of Teeth Loss Characteristics According to Cancer Course and Treatment
Loss of teeth <10 (137) | Loss of teeth >=10 (76)
Factors F p
n % n %

Presence of metastases 15 10.95 25 32.89 16.48 | 0.0001
Surgical intervention 50 36.50 53 69.74 23.85 | 0.0000
4 courses 5 3.65 10 13.16 6.91 | 0.0092
6 courses 32 23.36 34 44.74 10.88 | 0.0011
8+ courses 15 10.95 19 25.00 7.38 | 0.0072
Hormone therapy 26 18.98 40 52.63 29.19 | 0.0000
Radiation therapy 32 23.36 43 56.58 | 26.35 | 0.0000
Prophylactic hormone therapy 24 17.52 28 36.84 10.28 | 0.0016
Prophylactic bisphosphonate 3 2.19 6 7.89 3.97 | 0.0477
Prophylactic immunotherapy 25 18.25 34 44.74 18.45 | 0.0000
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Relapse 9 6.57 13 17.11 5.97 | 0.0154

cancer duration less than 1 year 1 0.74 0 0 - -
cancer durationl-5 year 26 18.98 33 43.42 15.51 | 0.0001
cancer duration more than 5 year 33 24.09 40 52.63 19.10 | <0.0001
Presence of metastases 15 10.95 25 32.89 16.48 | 0.0001
Surgical intervention 50 36.50 53 69.74 23.85 | <0.0001
4 courses 5 3.65 10 13.16 6.91 | 0.0092
6 courses 32 23.36 34 44.74 10.88 | 0.0011
8+ courses 15 10.95 19 25.00 7.38 | 0.0072
Not held 8 5.83 10 13.16 2.62 | 0.1071

The influence of cancer duration and treatment on tooth lost is significant. The frequency of
metastases and surgical intervention is higher in the group 2 (non-cancer patients with covid).

Regarding chemotherapy, patients in the first group predominantly underwent four treatment
cycles, whereas those in the second group were more likely to receive six or even eight cycles. Treatment
protocols may reflect variations in clinical decision-making based on patient-specific factors, such as
tumor progression, overall health status, and anticipated treatment outcomes. A reduction in the
frequency of patients who loss more than 10 teeth was observed with the use of a booster dose. Regression
analysis revealed predictive factors for more than 10 teeth loss.

Evaluation of more than 10 teeth loss due to any cause showed that the risk of teeth loss increases:
Cancer+Covid OR=19.17 (95%CI:5.76-63.82), Cancer-OR=37.48 (95%CI:10.69-131.44), Age 51-60 years-
OR=3.29 (95%CI: (1.38-7.80), Reduces - Good hygiene level - OR=0.20 (95%CI:0.06-0.65), Mild Covid -
OR=0.32 (95%CI:0.12-0.85), booster dose of vaccine, chemotherapy increases the number of teeth loss in

all cases.
Figure 1. Regression Analysis
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Discussion. Scientific research has demonstrated a strong correlation between teeth loss and the
severity of covid-19. In individuals beyond middle age, the primary cause of teeth loss is periodontal
disease, a chronic inflammatory condition that progressively damages the supporting structures of the

teeth [16]. Notably, chronic inflammation is also a key characteristic of severe covid-19 cases, suggesting
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a potential link between oral health and the body’s systemic inflammatory response [17]. This connection
is further supported by elevated levels of C-reactive protein (CRP), a biological marker that indicates
heightened inflammation in the body. The presence of high CRP levels in both periodontal disease and
severe covid-19 cases reinforces the hypothesis that persistent inflammation, whether originating from
the oral cavity or a viral infection, can exacerbate health complications [18]. These findings mark the
importance of maintaining good oral health as a potential factor in reducing the risk of severe outcomes
in infectious diseases like covid-19.

Despite the implementation of preventive treatments aimed at preserving oral health, there
remains a noticeable rise in the incidence of teeth loss. This suggests that protective measures may not be
entirely effective in halting the progression of underlying conditions, such as periodontal disease or
systemic factors that contribute to dental deterioration. The persistence of teeth loss, even with preventive
care, highlights the complexity of oral health management and the potential influence of additional risk
factors, such as inflammation, genetic predisposition, or underlying medical conditions. This trend
underscores the need for more advanced and individualized approaches to dental care in order to mitigate
further deterioration and improve long-term oral health outcomes [19].

Our earlier research identified a connection between periodontitis and covid-19, suggesting that
poor oral health may contribute to the severity of viral infections [20]. Furthermore, emerging studies
suggest a potential relationship between periodontal disease and certain types of cancer, indicating that
chronic inflammation in the oral cavity may play a role in the progression of malignancies [21]. These
findings emphasize the significance of oral health not only in preventing local infections but also in
reducing the risk of developing serious systemic diseases.

Our research findings indicate a clear correlation between teeth loss and aging, with the number
of missing teeth increasing progressively as individuals grow older. Besides, we observed a significantly
higher prevalence of diabetes among individuals who has lost more than ten teeth. This proposes a
potential link between extensive teeth loss and metabolic disorders, possibly due to the shared underlying
factor of chronic inflammation. Periodontal disease, a leading cause of teeth loss, is known to contribute
to systemic inflammation, which is also a key factor in the development of diabetes [22]. These results
highlight the importance of maintaining good oral health, not only to preserve dental function but also to
reduce the risk of developing serious systemic conditions such as diabetes.

Research has revealed notable connections between periodontal disease and several types of
cancers, including those affecting the lungs, kidneys, pancreas, and blood (hematological cancers) [23].
Among these, there has been a particularly marked increase in the incidence of hematological cancers.
Our study further supports these findings, indicating that teeth loss is notably linked with cancers such as
prostate, breast, and uterine cancer. While the precise mechanisms behind these associations remain
under investigation, it is becoming increasingly evident that maintaining good oral health could be an
important aspect of preventing or managing cancer risk, particularly for cancers with higher associations
to oral conditions.

All forms of cancer treatment, including chemotherapy, radiation therapy, and targeted therapies,
contribute to a significant rise in teeth loss from various causes. These treatments can have profound
effects on oral health, as they often lead to complications such as dry mouth (xerostomia), reduced salivary
flow, inflammation of the oral tissues, and increased susceptibility to infections [24]. Additionally, the
weakening of the immune system during cancer therapy can impair the body's ability to fight off oral
diseases, accelerating the progression of conditions like periodontitis and dental decay. Usage different

cycles of chemotherapy in cancer patients in our II subgroups suggests that the second group required a
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more intensive therapeutic approach, possibly due to disease severity, tumor characteristics, or treatment
response. Additionally, the incidence of radiation therapy and preventive treatments was considerably
higher in the second group, indicating a greater emphasis on reducing recurrence risks and improving
long-term prognosis.

As a result, patients undergoing cancer treatment are at a considerably higher risk of losing teeth,
not only due to direct side effects of the therapy but also because of secondary complications that arise
from a weakened oral environment [25]. This highlights the importance of proactive dental care and
specialized interventions to mitigate the negative impact of cancer treatments on oral health.

Conclusion. The present study reveals a clear association between covid-19 infection and an
increased incidence of teeth loss in patients undergoing cancer treatment. The findings demonstrate that
the combined impact of immunosuppression from cancer therapy and the systemic effects of covid-19
significantly compromises oral health, making cancer patients more susceptible to severe dental
deterioration that highlights the importance of proactive dental monitoring and early intervention
strategies in this vulnerable population [26]. Moreover, the role of booster vaccinations may offer a
protective effect, not only against severe covid-19 symptoms but also by indirectly supporting better oral
outcomes. Future research should explore tailored oral health protocols to minimize complications and
improve the quality of life in cancer patients recovering from covid-19.

Although covid-19 can be transmitted and affect healthy individuals, the rate of teeth loss in those
with no underlying health issues and fewer than 10 lost teeth is relatively low. However, a noticeable
difference is seen in cancer patients, where teeth loss occurs at a significantly higher rate. This increase is
even more pronounced in individuals who are both battling cancer and have contracted covid-19. The
difference proves the combination effects of cancer and covid-19, particularly in terms of their impact on
the immune system and overall health and underlines the risk of teeth loss compared to those who only
have one of these conditions. Among the patients with good and effective oral hygiene teeth lost is
considerably reduced.

Several factors impact similarity of experiencing teeth loss in cancer patients take into account
their age, the quality of oral hygiene, and the presence of covid-19. As individuals aging, risk of teeth loss
increase, partly due to the progression of oral health problems and the cumulative effects of other health
conditions. Additionally, poor oral hygiene significantly contributes to the development of gum disease
and teeth decay, which can further demonstrate the risk of losing teeth. Furthermore, the impact of covid-
19, particularly in immunocompromised patients, can increase susceptibility to oral health complications,
leading to increased teeth loss.

The risk of teeth loss is notably higher in individuals who are both cancer patients and have
contracted covid-19, as the combination of these two factors seems to express oral health issues.
Additionally, individuals diagnosed with cancer alone are also at an increased risk of losing teeth compared
to the general population. On the other hand, individuals within the age range of 51 to 60 years experience
a reduced risk of teeth loss, suggesting that this age group may have some degree of protection.
Furthermore, maintaining a high standard of oral hygiene can lower the likelihood of teeth loss. The use
of mild covid-19 vaccines and receiving booster doses also seem to offer some protective benefits,
potentially reducing the severity of symptoms and their negative effects on oral health. Proper dental care,
including regular brushing, flossing, and professional check-ups, plays a crucial role in preventing tooth
decay, gum disease, and other oral health issues that can lead to teeth loss. By consistently practicing good
oral hygiene, individuals can lower their risk of severe dental problems, even in the presence of other
health challenges.
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TAMUNA DUNDUA, VLADIMER MARGVELASHVILI
THE RISK ASSESSMENT OF TEETH LOSS IN CANCER PATIENTS AFTER COVID-19
Ivane Javakhishvili Tbilisi State University, Faculty of Medicine, Tbilisi, Georgia

SUMMARY

Maintaining oral health is vital for the overall well-being of immunocompromised individuals,
particularly those undergoing chemotherapy or radiotherapy, as these treatments can significantly impact
the condition of the oral cavity. Dental care and regular follow-ups are vital at every stage of cancer
therapy - before, during, and after treatment - to prevent and manage both immediate and long-term
complications. By ensuring comprehensive dental monitoring and intervention, the adverse effects of
cancer treatment on oral health can be minimized, helping to stabilize the patient's quality of life
throughout their treatment.

The objective of our research is to evaluate the extent of teeth loss in cancer patients who have
contracted covid-19.

Materials and methods. The study involved 213 individuals grouped into healthy and cancer
patients, with and without covid-19. In the initial phase of the study, we focused on examining how
frequently patients lost more than 10 teeth, taking into account their specific health conditions.

Results. The study revealed a significant increase in tooth loss among cancer patients, particularly
those who had also contracted covid-19. Statistical analysis showed that individuals in above mentioned
two groups were markedly more likely to have lost more than 10 teeth compared to healthy individuals
or those with covid-19 alone. Older age (especially over 50), poor oral hygiene, and diabetes were also
associated with greater tooth loss. Conversely, receiving a covid-19 booster dose and maintaining good
oral hygiene were linked to a reduced risk. Chemotherapy, radiation, and extended treatment cycles
significantly contributed to dental deterioration, underscoring the compounding effect of cancer therapies
on oral health. Regression analysis confirmed cancer, covid-19, and advanced age as strong predictors of
extensive tooth loss, highlighting the need for targeted dental interventions in vulnerable populations.

Conclusion. Proper dental care, including regular brushing, flossing, and professional check-ups,
plays a crucial role in preventing tooth decay, gum disease, and other oral health issues that can lead to
teeth lost. The use of covid-19 vaccines also seems to offer some protective benefits, potentially reducing
the severity of symptoms and their negative effects on oral health.

Keywords: Teeth lost, Post Covid-19, Cancer Patients, and Booster Dose
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HEADACHE BURDEN AND QUALITY OF LIFE IN ADOLESCENTS IN GEORGIA
'DTMU Medical University, Tbilisi, Georgia; 2M. Iashvili Children's Central Hospital, Tbilisi, Georgia

SUMMARY

Statistical data on the quality of life of adolescents with headaches is unknown in Georgia. The
aim of the study is to assess the burden of primary headaches in adolescents. Participants were selected
from nine schools in cities and villages, taking into account socio-demographics. The number of
participants is 1379 students. The indicators of quality of life caused by headache were assessed. Headaches
were more frequent in girls than in boys. This data was statistically significant (P<0.05).

Conclusion: Headaches in adolescents worsen the quality of life, especially in girls.

Keywords: Quality of life, Headache burden, adolescent headache
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Introduction. Artificial intelligence (AI) has emerged as a groundbreaking technology across various
industries, with particularly transformative potential in healthcare. In drug discovery and pharmacy
practice, Al is poised to revolutionize processes and optimize operations. The continuous evolution of Al,
driven by advances in machine learning and data science, has contributed to innovative solutions for the
complex challenges facing the pharmaceutical sector. The integration of Al into pharmacy practice goes
beyond traditional roles, fundamentally reshaping processes such as clinical decision-making,
personalized medicine, pharmaceutical manufacturing, and operations management. While the potential
of Al to enhance efficiency, accuracy, and innovation is evident, its implementation faces significant
challenges that must be addressed to fully realize its benefits. [1,2]

Research Aim. The primary objective of this study is to explore the role of artificial intelligence (AI)
within the pharmaceutical field, with a specific focus on its application in drug research and development.
This paper aims to highlight how contemporary pharmaceutical science employs Al technologies for
various purposes, including the identification of therapeutic targets, molecular design optimization,
strategic planning of clinical trials, and the development of personalized treatment approaches.
Additionally, the study seeks to identify the opportunities and challenges that arise from the integration
of Al systems into pharmaceutical practice.

Methodology. This research adopts a literature review approach, relying on a comprehensive
analysis of existing academic and institutional publications. The reviewed sources include peer-reviewed
journal articles, systematic reviews, and reports from international organizations.

Results. This paper investigates the growing influence of Artificial Intelligence (AI) on the
pharmaceutical industry, with a primary focus on its significant role in drug discovery, development, and
improving pharmacy practices. Al is revolutionizing several aspects of the pharmaceutical field, from

optimizing medication adherence and enhancing patient education to increasing operational efficiency in
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pharmacy settings. This study emphasizes the ways in which AI can bridge existing gaps in knowledge
and suggests actionable strategies for incorporating Al technologies into pharmaceutical care, aiming to
balance technology-driven solutions with a patient-centered approach for the future of healthcare.

Throughout this analysis, real-life examples and case studies are used to demonstrate how Al is
already improving pharmacy practices. These case studies highlight the tangible benefits of Al, such as
better medication management, personalized patient care, and more streamlined operations within
pharmacies. The research also delves into the challenges faced by healthcare professionals when adopting
Al including technological limitations, data privacy concerns, and the necessity for specialized training.
The study provides practical recommendations for overcoming these obstacles, focusing on how Al can
be efficiently integrated to improve both patient outcomes and pharmacy services. In addition, the scope
of the research extends to the increasing influence of Al in drug discovery, showcasing its role in the
development of new drugs and therapeutic methods [3].

As depicted in the figure below, the integration of artificial intelligence is fundamentally
transforming the pharmaceutical development pipeline, enhancing efficiency and precision across all
stages—from drug discovery through to post-marketing surveillance. The subsequent analysis delineates

how these advancements correspond to the visual elements presented in the figure [4].

1. Discovery & 2. Pre-Clinical : 4. Supply Chain 5. Post-Market
Development Research s e Management Surveillance
Al facilitates the ¢ Al simulates e Al systems eThrough e Al assists in
identification of biological monitor and demand detecting
promising drug processes to optimize forecasting and adverse drug
candidates by predict production inventory reactions by
analyzing experimental workflows to optimization, Al analyzing patient
datasets of outcomes, ensure helps prevent data and clinical
chemical thereby reducing consistent drug shortages and reports. It also
compounds and dependence on quality. overstock monitors social
predicting their animal models. Additionally, scenarios. It also media and other
therapeutic Furthermore, it predictive enhances digital platforms
efficacy, enables rapid maintenance logistics by to identify
supports the analysis of pre- tools forecast streamlining emerging safety
repurposing of clinical data for equipment delivery routes concerns in real-
existing drugs for safety and servicing needs, and mitigating time.
new clinical toxicity, thereby real-time supply
applications. accelerating the minimizing chain
progression to downtime in disruptions.
clinical trials manufacturing
operations.

In recent years, Al's involvement in drug discovery has grown significantly, as pharmaceutical
companies increasingly collaborate with AI technology providers. Companies such as Roche, Pfizer,
Merck, and AstraZeneca are investing heavily in Al-driven R&D processes. These partnerships are
accelerating the drug discovery process by utilizing machine learning algorithms to identify promising
drug candidates, improve drug designs, and even forecast potential side effects before clinical trials take
place. According to reports, nearly 62% of healthcare organizations are considering or planning to invest
in Al technologies, with 72% of pharmaceutical companies recognizing the critical role AI will play in
shaping the future of their operations. These trends highlight the growing appreciation of AI's potential
to reduce costs, enhance decision-making, and improve research results.

For instance, a partnership between the Massachusetts Institute of Technology (MIT), Novartis, and
Pfizer, launched in 2018, explores how Al and machine learning can be applied to drug design and

manufacturing processes. This collaboration is accelerating drug development by utilizing Al to improve
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both drug creation and synthesis. Such initiatives demonstrate how AI can not only speed up drug
discovery but also make the entire development process more cost-effective and efficient.

The core aim of pharmaceutical research is to identify novel active pharmaceutical ingredients
(APIs) capable of treating previously incurable diseases. Al plays a crucial role in analyzing vast and
intricate datasets, which include clinical, genetic, laboratory, and mobile health data, in order to identify
new therapeutic compounds. As biomedical data collections grow in size and diversity, Al’s ability to
process these data sets allows researchers to identify promising drug candidates, design optimized clinical
trials, and more accurately predict the outcomes of treatments. For example, companies like GNS
Healthcare and Atomwise are utilizing Al to revolutionize drug design. GNS Healthcare employs its
platform, Reverse Engineering and Forward Simulation (REFS), which analyzes large datasets to uncover
cause-and-effect relationships, predicting the efficacy of drugs by integrating various data forms.
Atomwise, known for developing AtomNet, the first deep learning neural network for drug discovery,
uses Al to predict the properties of compounds and their potential therapeutic effects, enhancing the
accuracy and speed of identifying viable drug candidates [5,6].

Beyond drug discovery, Al plays an expanding role in optimizing clinical trials, pharmacovigilance,
and post-market surveillance. Al systems are increasingly used to streamline participant recruitment by
analyzing electronic health record data, identifying eligible candidates more quickly and accurately.
Furthermore, Al's capacity to predict drug safety and efficacy early on helps optimize trial designs,
reducing the risk of failure and lowering costs associated with late-stage clinical trials. The AI market in
drug discovery was valued at approximately $1.5 billion in 2023, with projections suggesting a compound
annual growth rate (CAGR) of 29.7%, potentially reaching $11.8 billion by 2030. This growth underscores
the economic value Al technologies bring to transforming the drug discovery landscape.

AT’s role extends to both the preclinical and clinical phases of drug development. In preclinical
stages, Al is used to predict the toxicity and safety of new drugs, which minimizes reliance on animal
testing and offers faster and more reliable testing results. In clinical trials, AI’s predictive capabilities help
optimize trial designs, anticipate adverse effects, and facilitate patient recruitment. Al algorithms can
predict the likelihood of a drug succeeding in trials, enabling pharmaceutical companies to focus on the
most promising compounds while eliminating those with low chances of success. Al-driven systems also
monitor and optimize drug manufacturing, ensuring that production processes comply with regulatory
standards while enhancing efficiency and reducing costs.

In pharmacy practice, Al is driving progress in medication management and personalized
healthcare. Al tools are assisting pharmacists in managing complex medication regimens by analyzing
large volumes of patient data, including medical histories, lab results, and current prescriptions, to provide
personalized recommendations. These systems help optimize medication dosages, predict adverse drug
reactions, suggest alternative treatment plans tailored to individual patient needs. By offering pharmacists
data-driven insights, Al enhances clinical decision-making and improves patient outcomes [7].

However, certain aspects of AI's potential in pharmacy practice remain underdeveloped,
particularly in the areas of medication adherence and patient education. Medication adherence is essential
for achieving optimal health outcomes, but research on using Al to improve adherence is still limited. AI’s
role in educating patients about proper medication usage—an essential factor for enhancing patient
compliance—also remains underexplored. Incorporating Al into these areas of pharmacy practice could
improve patient engagement, reduce medication errors, and contribute to more personalized care. While
AT’s integration into these aspects is still in its early stages, further research is necessary to fully realize its

potential.
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Challenges such as data privacy concerns, the need for pharmacist training, and technological
limitations are obstacles that must be addressed to fully leverage Al in pharmacy practice. Specifically, the
use of Al in clinical decision-making raises important issues regarding patient privacy and data security,
which need to be carefully managed to maintain trust in Al technologies. Additionally, Al tools must be
integrated into pharmacists’ workflows in a way that enhances their decision-making without
overwhelming them with excessive data [8].

In conclusion, Al is transforming the pharmaceutical industry by improving drug discovery,
optimizing clinical trials, and revolutionizing pharmacy practices. The increased adoption of Al
technologies by major pharmaceutical companies reflects the growing recognition of AT’s ability to reduce
costs, accelerate drug development, and enhance patient care. As technology progresses, its integration
into the pharmaceutical sector will undoubtedly continue to drive the next wave of healthcare

innovations, benefiting patients, healthcare providers, and the broader pharmaceutical industry alike.
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SUMMARY

Artificial intelligence (AI) is increasingly becoming a key component in pharmaceutical science,
offering new avenues for drug research and development. By analyzing vast volumes of scientific data
within a short time, Al reduces both the duration and cost of traditional drug discovery processes. It assists
researchers in identifying therapeutic targets more efficiently, evaluating the potential effects of chemical
compounds, and selecting the safest and most promising molecules in early development stages. Despite
these benefits, integrating Al into drug research brings forth challenges, particularly related to data
privacy, transparency, and ethical responsibility.

This paper explores how artificial intelligence is reshaping the traditional drug development
landscape and emphasizes the importance of applying these technologies responsibly and ethically in
pharmaceutical innovation.

Keywords: Artificial Intelligence, Drug Discovery, Drug Development, Medicines, Research
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Relevance of the Topic. The release of pharmaceutical substances into the natural environment
has become an escalating ecological concern, affecting ecosystem stability, biodiversity, and potentially
human health as well [1]. Although pharmaceutical compounds and drug formulations are developed with
therapeutic intent, even trace amounts that enter the environment can cause unpredictable and sometimes
harmful effects.

Research Objective. The aim of this study is to conduct a systematic assessment of the mechanisms
by which pharmaceutical substances enter the environment and to evaluate their ecological impact. This
includes analyzing their chemical and biological transformation processes, as well as the effects they exert
on living organisms and ecological balance.

Methodology. The study is based on a comprehensive review of scientific literature. It draws on
publications from various academic journals that document instances of pharmaceutical pollution in the
environment and explore the underlying mechanisms of their impact.

Results. Pharmaceutical products are essential tools for improving human health; however, their
improper use and production can often lead to significant ecological consequences. Residues of medicinal
substances and healthcare-related products frequently enter the environment - particularly water
resources - posing emerging environmental risks. These contaminants originate from pharmaceutical
manufacturing waste, human excretion of drug metabolites following treatment, and the improper storage
or disposal of unused medications. Once in the environment, these substances act as biologically active
agents that disrupt the balance of aquatic systems, soil composition, and living organisms.

According to the World Health Organization, by 2050, deaths caused by antimicrobial resistance
are projected to surpass those from cancer. In addition to the rising mortality rate, treatment inefficacy
leads to increased healthcare costs, longer hospital stays, and overall worsening of patient outcomes. The

continual presence of antibiotics in the environment, even at low concentrations, exerts evolutionary
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pressure on bacteria, promoting the development of resistance. This resistance not only affects microbial
ecosystems but also poses a direct threat to human health through reduced treatment options and the
persistence of drug-resistant infections.

The primary sources through which pharmaceutical substances enter the environment can be
categorized into several major groups:

o Excretion from humans and animals: After therapeutic use, many drugs or their metabolites are not
completely broken down in the body and are naturally excreted via urine or feces. These compounds
often resist degradation in wastewater treatment plants and end up in rivers, lakes, and groundwater.
Trace amounts of paracetamol, ibuprofen, and carvedilol have been detected in the tissues of fish and
aquatic plants in several European countries [2,3], indicating the inefficiency of current water
purification systems in removing such contaminants.

o Improper disposal of medical waste: Expired or unused medications are frequently discarded along
with regular household waste, reducing the chance for proper neutralization and increasing the
likelihood of pharmaceutical residues entering water systems. According to the U.S. Food and Drug
Administration (FDA), over 20% of discarded medications are flushed into domestic sewage systems,
which is considered a significant pathway for pharmaceutical contamination of water bodies [4,5].

¢ Pharmaceutical manufacturing: The production of medicinal products often involves the release of
substantial amounts of active pharmaceutical ingredients (APIs). Manufacturing facilities frequently
lack adequate filtration systems or fail to comply with environmental regulations. A study conducted
near a pharmaceutical plant in Hyderabad, India, revealed ciprofloxacin concentrations in the river
reaching 31 mg/L—exceeding safe limits by more than a thousand-fold [6].

e Animal husbandry: Veterinary drugs are widely used to promote animal growth, treat infections, or
prevent diseases. These substances are excreted and subsequently enter soil and water systems. In
certain European regions, hormone pollutants like ethinylestradiol, originating from hospital waste,

have caused genetic changes in fish populations such as carp [7].

Once in the environment, pharmaceuticals may act as novel and potentially harmful pollutants.
Many remain pharmacologically active even after disposal. For instance, ethinylestradiol, even in
nanogram-per-liter concentrations, can disrupt endocrine systems in animals, affecting reproductive
functions and sexual development. In Sweden, the presence of just 5 ng/L of ethinylestradiol in river water
was enough to cause feminization in female roach, significantly impairing their reproductive capabilities
over several generations - and in some cases, leading to total infertility. Similar patterns have been
observed in amphibians, including hermaphroditism and reproductive dysfunction in frogs, raising the
threat of species extinction. Disruption of reproductive cycles and eventual decline or local extinction of
species destabilize entire ecosystems. For example, declining fish populations reduce prey availability for
predators, triggering their migration and ultimately leading to biodiversity loss in ecologically rich
regions. Long-term disruption of ecosystems may also affect human food and water security. In many
developing countries, reduced fish stocks threaten local fisheries and food sources [7,8].

Antibiotic residues also frequently enter agricultural areas due to inefficient filtration or water
treatment systems. Sometimes, animal waste used as fertilizer contains antibiotics, leading to the presence
of resistant bacteria in soil and water. Studies have shown that such bacteria can be transmitted to livestock
and eventually to humans through food or water. The spread of resistant bacteria is recognized as one of
the most pressing global public health threats [9,10,11].

Various drugs, including antidepressants, antifungals, and anticancer agents, can impair plant

growth when they enter the soil via irrigation or fertilization. In soils treated with compost derived from
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patients’ excreta, corn and tomatoes exhibited suppressed root growth and underdeveloped foliage. In the
long term, such impacts may jeopardize global food security, leading to higher food prices and shortages.
Contaminated soil harms agricultural biodiversity and disrupts microbial balance, reducing soil
regenerative capacity.

Pharmaceuticals such as antibiotics, antifungals, and antidepressants also disturb the microbial
equilibrium in aquatic ecosystems. They alter the composition and function of bacteria, algae, and other
microorganisms. A study conducted on a European river’s microbiome revealed a decline in oxygen-
producing bacteria in response to increased antibiotic concentrations. This reduction negatively affected
dissolved oxygen levels in water, aquatic life quality, and ultimately influenced fisheries, biodiversity, and
human food safety [12].

Conclusion. Pharmaceuticals enter the environment through various pathways: excretion from
humans and animals, improper disposal of unused medications, discharge from medical facilities and
pharmaceutical manufacturing plants, as well as use in agricultural practices. Compounds such as
antibiotics, hormones, analgesics, and psychotropic drugs often retain their biological activity after release
and can significantly affect aquatic ecosystems. These substances impact aquatic organisms, cause
hormonal imbalances, disrupt reproductive functions, and increase the risk of spreading bacterial
resistance.

The release of pharmaceutical products into the environment is a growing global challenge linked
to the extensive use of medications in both human and veterinary medicine. The life cycle of a drug often
does not end with its intended therapeutic action—residual substances can escape into the natural
environment at various stages. These pharmaceutical residues may serve as significant sources of
ecotoxicity, affecting the balance of water, soil, and living organisms. Their accumulation and
transformation often go unnoticed, yet they are associated with long-term and difficult-to-reverse
environmental consequences.

These substances pose substantial risks to aquatic ecosystems, influencing the health and behavior
of aquatic life, causing harmful changes in reproductive processes, inducing hormonal disturbances,
fostering the development of bacterial resistance to antibiotics, and affecting the microbial communities
of soil. In doing so, they have the potential to alter broader ecological dynamics and stability [13].

The impact of pharmaceutical substances on ecosystems poses an escalating threat that requires
proactive monitoring, interdisciplinary analysis, and decisive action to safeguard both the environment
and public health. Moreover, raising public awareness on this issue is essential to encourage responsible
practices regarding pharmaceutical use and disposal, and to foster broader societal engagement in

environmental protection efforts.
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IN THE ENVIRONMENT
TSMU Social and Clinical Pharmacy Department

SUMMARY

The widespread use of medicinal substances in modern medicine is associated with accompanying
challenges. One of the most significant concerns is the release of these substances into the natural
environment and their ecological impact. Pharmaceuticals enter the environment through various
pathways: excretion from humans and animals, improper disposal of unused medications, discharges from
medical institutions and pharmaceutical manufacturing facilities, as well as through their use in
agriculture. In the long term, these processes pose a threat to biodiversity, ecosystem stability, and the
health of living organisms. Therefore, this issue requires an interdisciplinary approach, including
improvements in pharmaceutical waste management systems, increased public awareness, and stricter
regulations to ensure environmental sustainability.

Keywords: Pharmaceuticals, Environmental impact, Medical waste, Drug residues
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Introduction. Public access to medical information via the internet enables individuals to
independently explore diseases, symptoms, medications, and treatment options. A widespread practice has
emerged in which people self-diagnose their symptoms using health-related mobile applications, search
engines like Google, and online discussion forums. Many users rely on general medical websites, social
media groups, pharmaceutical advertisements, product-specific webpages, and platforms where
individuals share their personal experiences. In this environment, influencers often play a significant role
by promoting so-called "home remedies" and alternative treatment methods through video-sharing
platforms such as YouTube and TikTok.

Research Aim. The aim of this study is to explore the relationship between online health
information accessibility and self-medication practices among the population. The research seeks to
identify the extent to which digital content influences individuals’ decisions to self-medicate, evaluate the
reliability of commonly accessed sources, and assess the broader public health implications of this
behavior. Additionally, the study aims to outline recommendations for promoting safe and evidence-based
self-medication practices through improved information governance and public awareness strategies.

Methodology. The study is based on a review and analysis of relevant scientific articles, reports,
and publications concerning self-medication practices and the impact of online health information.
Secondary data sources are used to identify key trends, risks, and proposed interventions highlighted in
the literature.

Results. The analysis reveals that while online sources may occasionally provide temporarily
helpful information, self-medication based on non-professional advice poses a serious threat to individual
and public health. This is particularly true when individuals self-administer antibiotics, psychotropic
drugs, or hormonal medications without any medical oversight. These practices may result in adverse drug
reactions, delayed diagnosis of serious conditions, antimicrobial resistance, and psychological or hormonal

imbalances, thereby increasing the burden on the healthcare system.
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In the context of the digital age, the importance of health literacy has become increasingly
pronounced. Individuals with higher levels of health education demonstrate an improved ability to
manage medication dosages, recognize potential side effects, and discern the appropriate boundaries of
self-care. They also exhibit a more critical approach to unverified sources, including advertisements and
non-professional opinions, which helps them navigate the overwhelming volume of health-related
content online [1,2,3]. This contrast underscores the pivotal role of health literacy in enabling safe and
responsible health behavior.

In Georgia, however, the level of health literacy varies significantly among the population. Many
individuals lack the cognitive and evaluative tools required to distinguish between credible medical
content and baseless or misleading claims. The media - especially television, digital platforms, and print
journalism - strongly influences public health decisions. So-called “miracle cure” advertisements create
unrealistic expectations, particularly regarding chronic disease management, pain relief, and mental well-
being.

Moreover, the growing influence of non-medical influencers on social media presents a pressing
public health challenge. These individuals, often without any formal healthcare background, provide
treatment advice to large audiences, frequently contradicting evidence-based medical guidelines. This
trend is particularly dangerous in the context of vulnerable populations who may place greater trust in
relatable public figures than in healthcare professionals.

Importantly, self-medication is not solely a product of information access. It is also shaped by
systemic challenges: limited availability of healthcare services, high costs of medical consultations, over-
the-counter access to pharmaceuticals, weak primary healthcare infrastructure, and a persistent lack of
trust in the medical system. In such an environment, the abundance of digital health content - much of it
inconsistent, unreliable, or unsubstantiated - amplifies existing health risks [4,5].

One of the most critical findings is the uncritical use of digital resources. People frequently rely
on websites and forums that do not adhere to Georgian medical standards, legal norms, or cultural
sensitivities. This is further exacerbated by the lack of reliable Georgian-language digital health content.
The majority of available online resources are either outdated or do not meet scientific and professional
standards [6,7].

Pharmaceutical advertising has also been identified as a major contributor to inappropriate self-
medication. These advertisements, primarily shaped by commercial interests, often downplay or omit
critical risk information. When combined with the limited financial capacity of certain population
segments and insufficient healthcare access - especially in rural regions - these advertisements effectively
drive individuals toward potentially harmful self-treatment practices [8].

The data synthesis underscores an urgent need for coordinated intervention. Educational and
preventive strategies must target both the digital information environment and the broader structural
deficiencies in the healthcare system. Key recommendations include:

Enhancing media and health literacy: Public information campaigns should be designed not only
to disseminate factual medical knowledge but also to equip individuals with the cognitive tools needed to
critically analyze and verify health-related content. This includes understanding the difference between
anecdotal experiences and scientific evidence, recognizing sensationalist or misleading language,
identifying trusted sources (such as peer-reviewed journals or official medical websites), and practicing
cautious skepticism toward social media trends and influencer recommendations. Educational

interventions should begin in schools and extend to community-level workshops, mass media
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programming, and workplace initiatives, targeting all age groups and social strata. Health literacy should
become an integral part of general education and public health policy.

Stricter regulation of pharmaceutical advertising: Regulatory authorities must enforce guidelines
that ensure pharmaceutical advertisements present balanced, scientifically grounded, and ethically
responsible messaging. This includes mandatory disclosure of side effects, potential drug interactions,
contraindications, and warnings against unsupervised use. Advertisements must avoid emotional
manipulation, unproven claims, or appeals to fear. Moreover, all promotional content should be reviewed
by health authorities prior to publication or broadcast, and violators should face penalties. Public access
to a centralized online repository of all approved pharmaceutical advertisements with full risk information
could further strengthen transparency and accountability.

Development of high-quality Georgian-language platforms: The creation of reliable, user-friendly,
and regularly updated Georgian-language digital platforms is essential for bridging the information gap.
These platforms should be maintained through cooperation among the Ministry of Health, academic
institutions, and professional associations such as medical and pharmaceutical councils. Content must be
adapted for both medical professionals and the general population, offering different levels of complexity
to serve diverse audiences. Platforms should include verified drug information, treatment guidelines,
symptom checkers, frequently asked questions, myth-busting content, and access to teleconsultation
services. A strong user interface and mobile accessibility are critical for ensuring widespread usage,
particularly in rural or underserved areas.

Empowering pharmacists: Pharmacists should be redefined as frontline public health agents and
not just medication dispensers. To fulfill this role, they must undergo continuous professional
development in areas such as patient counseling, clinical pharmacology, communication skills, and risk
communication. Legal and institutional frameworks should support the expansion of pharmacists’
responsibilities, such as providing brief consultations, advising on drug interactions, and referring patients
to physicians when appropriate. Public awareness campaigns should emphasize the pharmacist’s advisory
role to encourage people to seek guidance from qualified professionals rather than rely on hearsay or
online speculation.

Digital monitoring mechanisms: State institutions, in collaboration with cybersecurity and digital
media experts, should establish specialized units responsible for identifying and countering health-related
misinformation online. This includes real-time monitoring of social media platforms, forums, and video-
sharing websites for harmful or misleading content. Fact-checking partnerships, Al-based flagging
systems, and public reporting tools can help manage the volume of data. Additionally, collaboration with
platform owners (e.g., Facebook, YouTube, TikTok) is necessary to enforce content takedown policies and
promote verified content in users’ feeds. Public trust in such monitoring mechanisms can be strengthened
by ensuring transparency, accountability, and the non-politicized nature of interventions.

Improved access to care: Access to affordable, quality primary care remains one of the strongest
deterrents against harmful self-medication. Strengthening the family doctor model means increasing their
geographic availability, ensuring continuous medical education, reducing administrative burdens, and
enabling better diagnostics and prescription capacity at the primary level. Financial reforms - such as
expanded insurance coverage, subsidized consultations, and digital health services - can reduce economic
barriers to care. Additionally, outreach programs for remote or marginalized populations can help
integrate these groups into the healthcare system, reducing dependence on unreliable self-care practices.

The results emphasize that self-medication, when guided by accurate knowledge and sound

judgment, is not inherently negative. It can empower individuals, improve health system efficiency, and
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foster personal responsibility. However, this potential can only be realized if the population is provided
with the tools and resources necessary to make informed choices - most notably, access to trustworthy
information, reliable healthcare services, and protective regulatory frameworks. Addressing these factors
collectively will reduce health risks and foster a culture of safe, evidence-based self-care in Georgia.
Conclusion. In modern society, access to information represents both progress and a challenge.
Inconsistent, unreliable, or commercially driven content is frequently linked to inappropriate self-
medication practices, which may endanger both individual patient health and public health at large. Only
through coordinated action - uniting the efforts of the public, the government, and professional

communities - can a culture of safe, informed, and rational self-medication be cultivated.
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SUMMARY
The modern digital age is significantly changing people's daily habits and decisions, including
health-related behaviors. One of the key manifestations of this process is the rise of self-medication
practices. This is increasingly linked to the information that people search for in the online environment.
The population is confronted daily with health-related content that is disseminated in various forms -
videos, blogs, forums, advertisements, and social media posts. Self-medication is not solely related to
individual choice; it also reflects societal, economic, and cultural processes. The availability of information
creates opportunities for greater awareness and responsibility among citizens, but most of it lacks
reliability and scientifically validated foundations, increasing the risk of misinterpretation and poor
decision-making, thereby endangering the patient's health.
Keywords: Access to information, Self-medication, Pharmaceutical advertisements
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Introduction. Bruxism is defined as a parafunctional activity involving involuntary clenching,
grinding, or gnashing of the teeth, and is typically classified as either sleep bruxism or awake bruxism,
depending on its circadian presentation [1]. Historically viewed as a purely dental phenomenon, bruxism
is now recognized as a multifactorial disorder with implications across dentistry, neurology, psychiatry,
and sleep medicine [2]. The etiology of bruxism remains complex and not fully understood. While occlusal
disturbances were once considered primary causative factors, contemporary research emphasizes the role
of psychological stress, neurochemical dysfunctions, and central nervous system dysregulation [3]. The
condition has also been associated with comorbidities such as gastroesophageal reflux, obstructive sleep
apnea, and certain neurodegenerative diseases, indicating systemic involvement [4,5].

Epidemiological data suggest that bruxism affects approximately 8-31% of the general population,
with a notable prevalence among children and young adults [6]. Sleep bruxism is often episodic and
asymptomatic in its early stages, making it difficult to detect clinically. Over time, however, it can
contribute to tooth wear, fractures, temporomandibular joint (TM]) dysfunction, and facial pain,
significantly impairing quality of life [7]. Due to the complex and multifactorial nature of the disorder,
multidisciplinary approaches to treatment have become the standard. These include behavioral
interventions, psychological therapy, occlusal appliance therapy, pharmacological agents, and, in
refractory cases, the use of botulinum toxin injections to manage muscular hyperactivity [8,9]. This review
aims to summarize current knowledge on the classification, pathophysiology, and complications of

bruxism and to provide an overview of contemporary therapeutic strategies available in clinical practice.
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Etiology and Pathogenesis. The etiology of bruxism is multifactorial, involving an interplay of
central and peripheral mechanisms. Early theories attributed bruxism primarily to occlusal disharmony
or abnormal dental contacts; however, more recent studies have demonstrated that occlusal factors alone
are insufficient to explain the complexity of this disorder [10]. Bruxism is now recognized as a centrally
mediated condition influenced by neurological, psychological, and behavioral elements.

One of the primary contributing factors is psychological stress, which has been positively
correlated with both awake and sleeps bruxism. Emotional stress, anxiety, and personality traits such as
hyperactivity or aggression can modulate muscle tone and central nervous system arousal, leading to
parafunctional activities like clenching and grinding [11]. This association is particularly pronounced in
awake bruxism, where cognitive awareness and emotional response directly influence mandibular
activity.

Neurochemical dysregulation also plays a role in the pathogenesis of sleep bruxism. Studies have
suggested that alterations in neurotransmitters - particularly dopamine - may affect motor regulation
during sleep and contribute to bruxism episodes. Pharmacological evidence supports this theory, as
dopaminergic agents have been shown to modulate bruxism activity in susceptible individuals.

In addition, sleep-related arousal phenomena such as micro-awakenings have been implicated in
sleep bruxism. These episodes are associated with transient increases in heart rate, respiratory activity,
and muscle tone, often preceding bruxism events. Comorbid sleep disorders, including obstructive sleep
apnea (OSA), have been shown to increase the frequency and intensity of bruxism episodes, suggesting a
shared pathophysiological substrate [12].

Bruxism has also been linked with systemic and neurological conditions, including Parkinson’s
disease, gastroesophageal reflux disease (GERD), and certain forms of epilepsy, further reinforcing its
multifaceted nature. Figure 1. illustrates a fractured distopalatal cusp, a common clinical consequence of
chronic bruxism-related occlusal stress. In children, bruxism may reflect both developmental
neuromuscular factors and behavioral responses to stress or environmental stimuli. Pediatric bruxism is
frequently observed in conjunction with attention-deficit/hyperactivity disorder (ADHD), sleep
disturbances, and anxiety disorders [13]. Taken together, these findings support a model in which bruxism
is not a single-pathway disorder but rather a multifactorial phenomenon resulting from complex

interactions between psychological, neurophysiological, and behavioral processes.

Figure 1. Fractured Distopalatal Cusp in a Bruxist Patient

Classification of Bruxism. Bruxism is broadly classified based on its occurrence during the sleep—
wake cycle. According to the international consensus published in 2013, it is divided into two primary
types: sleep bruxism and awake bruxism [14]. Sleep bruxism is defined as a masticatory muscle activity
occurring during sleep and characterized as either rhythmic (phasic) or non-rhythmic (tonic). It is
regarded as a sleep-related movement disorder and often coincides with micro-arousals, increased

autonomic nervous system activity, and changes in sleep architecture.
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Awake bruxism, in contrast, is defined as a masticatory muscle activity during wakefulness,
typically manifested by repetitive or sustained tooth contact, clenching, or bracing of the mandible. Unlike
sleep bruxism, which is often involuntary and unnoticed by the patient, awake bruxism may be more
consciously regulated and associated with stress, concentration, or emotional states.

A third category, known as mixed bruxism, refers to the coexistence of both awake and sleep
bruxism in the same individual. This form may be more clinically complex, as it combines elements of
both voluntary and involuntary behaviors, often requiring an interdisciplinary diagnostic and therapeutic
approach.

In terms of severity, bruxism can be further subclassified as:

e Mild: occasional occurrences without functional consequences
e Moderate: frequent episodes with mild dental wear or muscle fatigue
o Severe: persistent activity leading to significant dental damage, temporomandibular disorders

(TMD), or orofacial pain

The most widely accepted tools for classification include patient self-reports, clinical examination,
and where necessary, polysomnographic recordings. Recent developments also support the use of
ambulatory electromyography (EMG) and smartphone-based behavioral monitoring as adjunctive
diagnostic tools.

Understanding the type and severity of bruxism is crucial for developing individualized treatment
plans and assessing the risk of long-term complications, another example of occlusal damage in a bruxist

patient is shown in Figure 2., further highlighting the destructive potential of sustained parafunctional

activity.

Figure 2. Additional Fractured Cusp in a Bruxist Patient

Clinical Manifestations and Complications. Bruxism presents with a broad spectrum of clinical
signs and symptoms, varying by duration, severity, and whether the activity occurs during wakefulness
or sleep. In early stages, the condition may be asymptomatic and detected only incidentally during routine
dental examinations. However, chronic or severe bruxism can lead to a cascade of functional and structural
complications affecting the teeth, masticatory muscles, temporomandibular joints (TM]s), and associated
craniofacial structures. Dental complications are among the most common and include enamel attrition,
tooth fractures, loss of vertical dimension, and hypersensitivity due to dentin exposure. In cases of
prolonged bruxism, restorative dental work may also become compromised, leading to recurrent
prosthetic failures.

Muscular symptoms often involve the masseter, temporalis, and medial pterygoid muscles,
presenting as morning muscle fatigue, facial tension, or pain upon palpation. Overuse of these muscles can

lead to myofascial pain syndrome and contribute to headaches, particularly tension-type headaches.
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Temporomandibular joint disorders (TMD) represent another significant consequence. Bruxism
can cause or exacerbate TMD symptoms, including joint clicking, restricted mandibular movement, and
pain during function. Chronic loading of the TMJs may also accelerate degenerative changes, leading to
internal derangement or osteoarthritis. In pediatric populations, bruxism may manifest as tooth wear,
sleep disturbances, or behavioral issues. Though often transient, pediatric bruxism warrants monitoring
due to its potential connection with neurodevelopmental or psychosocial factors. In severe or untreated
cases, bruxism can significantly impact quality of life, contributing to disturbed sleep, impaired
mastication, reduced aesthetic confidence, and chronic orofacial pain. Psychological effects such as
irritability, anxiety, and depression may arise secondary to persistent discomfort or frustration with dental
complications.

Early diagnosis and intervention are essential to prevent progression from subclinical activity to
overt pathology. The presence of any of the above symptoms, particularly when accompanied by evident
tooth wear or jaw discomfort. Figure 3 depicts dentition misalignment, which may act as both a

contributing factor to and a consequence of chronic bruxism.

Figure 3. Malocclusion and Dentition Irregularity

Diagnosis of Bruxism. The diagnosis of bruxism is based on a combination of patient-reported
symptoms, clinical examination, and, when necessary, instrumental assessments. The international
consensus guidelines published in 2013 categorize the diagnostic certainty of bruxism into three levels:
possible, probable, and definite.
® A possible diagnosis is based solely on self-report, typically gathered through questionnaires or patient
interviews. Patients may report clenching, grinding sounds during sleep (noted by a bed partner),
morning jaw discomfort, or awareness of parafunctional habits during the day.

® A probable diagnosis is established when self-reported symptoms are corroborated by clinical signs.
These may include tooth wear facets, hypertrophy of the masseter muscles, tongue or cheek
indentations, and temporomandibular joint tenderness [2].

® A definite diagnosis requires instrumental confirmation, such as polysomnography with audiovisual
recordings or electromyographic (EMG) monitoring. These methods are typically reserved for research
settings or complex cases due to cost and limited availability.

For sleep bruxism, polysomnography (PSG) remains the gold standard. It allows for the detection
of rhythmic masticatory muscle activity (RMMA), often occurring in association with sleep arousals,
increased heart rate, and other physiological markers. For awake bruxism, diagnosis relies primarily on
behavioral monitoring and patient awareness, although recent developments in mobile applications and

wearable EMG devices show promise for enhancing objectivity.
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Differential diagnosis is also important, as bruxism may be mistaken for other conditions such as
oromandibular dystonia, gastroesophageal reflux disease, or epileptic seizures, particularly when
nocturnal movement is reported without confirmatory observation [4,14].

Ultimately, clinical judgment remains central to diagnosis, particularly in general dental practice,
where access to advanced diagnostics may be limited. Combining self-reported behavior with observable
signs of dental or muscular damage provides a pragmatic and effective approach in most cases, Figure 4

summarizes the clinical profile of bruxism and illustrates common diagnostic considerations.

Figure 4. Diagnostic Overview of Bruxism

Management and Treatment of Bruxism. The treatment of bruxism depends on its type, severity,
underlying cause, and whether it leads to clinical consequences. Because bruxism is often multifactorial
in origin, management typically involves a multidisciplinary approach, integrating behavioral strategies,
occlusal interventions, pharmacotherapy, and - when indicated - neuromodulatory techniques.

1. Behavioral and Psychosocial Interventions
In cases where bruxism is associated with stress, anxiety, or maladaptive coping mechanisms, cognitive
behavioral therapy (CBT), biofeedback training, and relaxation techniques have shown positive effects in
reducing awake bruxism. Patient education regarding parafunctional habits, posture awareness, and sleep
hygiene is an essential component of initial management, particularly in children and adolescents [15.]

2. Occlusal Splint Therapy

Occlusal splints (also known as night guards) remain one of the most widely used interventions
for sleep bruxism. These custom-made acrylic appliances are worn over the upper or lower teeth to reduce
tooth wear, protect restorations, and alleviate muscle strain. While they do not eliminate the motor
activity of bruxism, splints reduce the damaging effects of grinding and clenching. There is ongoing debate
about the optimal splint design - hard versus soft, maxillary versus mandibular - and therapy must be
tailored to the patient’s dentition, muscle symptoms, and presence of temporomandibular joint disorders.

3. Pharmacological Treatment

Although no medication has been officially approved specifically for bruxism, pharmacologic
agents may be considered in selected cases. Muscle relaxants, benzodiazepines, tricyclic antidepressants,
and dopamine agonists have been used off-label, primarily in sleep bruxism with comorbid insomnia,
anxiety, or neurodegenerative conditions. However, long-term use is limited by concerns regarding
tolerance, dependence, and side effects.

4. Botulinum Toxin (Botox) Injections

In cases of severe, refractory bruxism - particularly where muscle hypertrophy and myofascial
pain are prominent - botulinum toxin type A injections into the masseter and temporalis muscles have

shown efficacy in reducing muscle activity and pain. Although not curative, Botox offers relief for patients
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who have not responded to conservative treatment and is increasingly recognized as a valuable adjunct in
bruxism management, Figure 5 shows advanced occlusal wear, a hallmark of long-standing bruxism
requiring comprehensive rehabilitative management.

5. Management of Secondary Bruxism

When bruxism is secondary to conditions such as obstructive sleep apnea (OSA) or
gastroesophageal reflux disease (GERD), treatment of the underlying disorder often leads to a reduction
or even elimination of the bruxism. This is because the bruxism in these cases in often a symptom of the

sleep or gastrointestinal issue, rather than a primary condition.

Figure 5. Severe Tooth Wear from Chronic Bruxism

Conclusion. Bruxism is a complex, multifactorial condition that extends beyond its traditional
dental classification to encompass neurophysiological, psychological, and systemic dimensions. It can
occur during sleep or wakefulness, often resulting in significant dental, muscular, and temporomandibular
complications if left untreated. Although frequently asymptomatic in its early stages, chronic bruxism can
progress to impair quality of life through pain, dysfunction, and aesthetic compromise. Effective diagnosis
requires a careful combination of self-reported history, clinical examination, and, in select cases,
instrumental assessment. While definitive diagnostic tools such as polysomnography and
electromyography are reserved for complex or research settings, most cases can be reliably identified
through clinical judgment and corroborative findings.

The management of bruxism is inherently interdisciplinary. Treatment strategies must be tailored
to each patient’s clinical presentation and etiological profile, often integrating behavioral therapy, occlusal
splinting, pharmacologic agents, and - when warranted - botulinum toxin injections. Addressing comorbid
conditions such as sleep apnea, GERD, or psychological distress is also critical to successful long-term
outcomes.

As research continues to elucidate the mechanisms underlying bruxism and its varied
manifestations, clinicians are encouraged to adopt a comprehensive, patient-centered approach. Early
recognition and individualized intervention remain the cornerstones of preventing progression and

minimizing the functional and structural impact of this prevalent disorder.
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SOPIO DALALISHVILI, VLADIMER MARGVELASHVILI
BRUXISM IN DENTAL PRACTICE: DIAGNOSTIC PERSPECTIVES, SYSTEMIC ASSOCIATIONS AND
MODERN THERAPEUTIC INTERVENTIONS
Javakhishvili Thbilisi State University

SUMMARY

Bruxism is a parafunctional activity characterized by involuntary grinding, clenching, or gnashing
of teeth, occurring during wakefulness or sleep. While previously classified primarily as a dental concern,
bruxism is now recognized as a multifactorial disorder with complex neurological, psychological, and
biomechanical underpinnings. This review outlines current diagnostic criteria distinguishing awake and
sleep bruxism and explores etiological factors including emotional stress, occlusal discrepancies,
neurochemical imbalances, and systemic conditions such as gastroesophageal reflux and sleep apnea.

Left untreated, bruxism may lead to significant dental and musculoskeletal complications,
including enamel wear, tooth fractures, periodontal injury, temporomandibular joint dysfunction, and
orofacial pain. Contemporary approaches to management are multidimensional, ranging from patient
education and behavioral therapy to pharmacological treatment and occlusal splint therapy. In select
cases, the use of botulinum toxin has demonstrated promising outcomes in reducing muscle hyperactivity
and pain.

This article aims to synthesize current evidence on the pathophysiology, clinical consequences,
and management of bruxism, emphasizing the importance of individualized, interdisciplinary care in
improving patient outcomes.

Keywords: bruxism, diagnosis, systemic associations, therapy
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INTRODUCTION. The habit of smoking is considered as a risk factor for periodontal disease [19].
The clinical evidence shows that a greater bone loss occurs in smokers due to the mineral content of the
bone being affected and its quality diminished [1]. The habit of smoking is strongly associated with the
severity of the disease, the number of teeth lost, and refractory and recurrent periodontitis [13]. In general,
smokers have a lower response to different types of gingival and periodontal therapies, both from the point
of view of healing times and in the parameters of final wound healing [16]. Smokers’ immune system is
depleted in terms of response effectiveness, and a plausible explanation is based on the fact that smokers
present vascular constriction in their gingiva. This would lead to a minimal presence of cellular defense
elements at the critical site of the infection, together with a decrease in the titer and avidity of the
antibodies [8]. The objective of the present study was to determine the severity of the periodontal
pathology in a group of patients attending the periodontics service. The objective of the present study was
to determine the severity of the periodontal pathology in a group of patients attending the periodontics
service of the Batumi Shota Rustaveli State University and to assess the relationship with other variables

that may increase or decrease the severity of periodontal lesions.
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MATERIALS AND METHODS. This epidemiological cross-sectional study of a group of patients
who attended the periodontics service of the Faculty of Dentistry of the Batumi Shota Rustaveli State
University covered a three-month period for collecting information obtained from oral clinical
examination. Four hundred patients with periodontal disease not treated were observed. The following
variables were taken as an inclusion criterion: the absence of systemic diseases that may be of risk for
periodontal diseases, the absence of any type of periodontal gingival therapy in the last year and the patient
who had consumed antibiotics of any kind in the last six months. The following were used as exclusion
criteria: the presence of removable partial dentures, the use of orthodontic therapies in the last two years,
and the regular intake of any type of medication that can modify the immunological and morphological
parameters of the gingiva. Passive smoking patients who had regular contact with smoke were excluded
from the study. The variables studied were: probing depth (PD), attachment level (AL), number of teeth
present (TP), oral hygiene index (OHI), tooth mobility (M) and bleeding on probing (BOP). All the
variables were performed on mesial and distal sites of the teeth with the exception of the third molars,
and the supernumerary teeth were excluded from the examination. To examine the PD, AL and BOP, the
measuring instrument used was the Marquis probe, graduated at 3, 6, 9 and 12 mm, with a tip of 0.5 mm
in diameter. The records were taken with two measurements in the mesial and distal faces close to the
union with the vestibular and lingual or palatal faces of all the teeth studied. The gingival and periodontal
pathologies were classified according to the criteria of the American Association of Periodontology in
regard to the severity of the nosological entity in stage II, III and IV of periodontitis and by the extent of
the destruction with localized parameters (when it affects up to 30% of sites or dental faces) and
generalized (when the level of involvement is more than 30% of the sites). For the BOP, we follow the
criteria of Van der Velden (Van der Velden U 1979), with which we determine the faces of positive ones
such as those that bled when the probe was removed or within 30 seconds after being removed. To
examine the M, we follow the criteria of Miller (mobility index) a cotton clamp was used and categorized
into four ranks: grade 0 without mobility, grade 1 vestibular — lingual or palatal mobility, grade 2 adds
mobility towards mesial and distal, and grade 3 adds intrusion. The oral hygiene examination was
determined by visual inspection through a modified Greene and Vermillion index (1964) [10]. Half of the
vestibular and lingual faces were not observed so as to avoid incorporating measurement biases into the
study due to the presence of gingival recessions that could have been due to traumatic causes and not to
infectious causes compatible with the nature of initiation and progression of periodontal diseases. Smokers
were defined as those who smoked cigarettes with pulmonary aspiration of smoke and consumption of
blonde cigarettes. Two different groups — non-smokers and smokers — were formed. Subsequently, the
number of cigarettes consumed daily and the accumulated years of the habit were assessed. The
measurements were made by a single calibrated examiner and with the methodology blind regarding
knowledge about the presence of smoking. All individuals were informed about their participation in the
epidemiological study and asked to signa consent from.

STATISTICAL ANALYSIS. The individuals were taken as the unit of analysis. To assess the
proportion of smokers within the population, a continuous Goodman confidence interval was used. For
the relationship between the periodontal variables and the independent variable measured (smoking), a
Kruskal-Wallis test was used. A logistic regression analysis was implemented to categorize the different
risk predictors and their influence on insertion loss as a gold parameter for measuring the final loss of
periodontal support and to categorize the resulting disease. The predictors studied were: age as an acquired
risk factor and unfolded in categories (up to 30 years, from 30 to 40 years, from 40 to 50 years and more

than 50 years of age), gender as an innate risk factor, the presence of smoking in three categories (not
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present, up to 10 cigarettes per day and more than 10 cigarettes per day) and the accumulated time since
the habit began (observed as up to 10 years and more than 10 years). The response variable was also
categorized to facilitate the epidemiological analysis in four groups: clinical insertion loss d” 4mm (ICP d”
4mm), clinical insertion loss ¢” 5mm (ICP e” 5mm), clinical insertion loss in up to 30% of the sites (ICP <
30%), and clinical insertion loss in more than 30% of the sites (ICP > 30%). All the variables were collected
in all the sites (dental faces measured). In the multivariate model, each predictor was expressed with its
influence on the response variable accompanied by its OR and a confidence interval of 95%. Epidat and
Epi Info epidemiological programs (OMS) were used for data management, and SPSS® was used for the
calculation of the tests and modelling. The probability of type I error was set equal to 0.05 to obtain
statistical significance.

RESULTS. The sample population consisted of 400 individuals categorized according to gender,
with 250 women with an average age of 44.22 (95% CI 41.27-47.17) and 150 men with an average age of
40.36 (95% CI 34.86—42.60). In reference to those smoking cigarettes, 268 did not smoke (NS) and 132 did
(S). Regarding the age of the participants, there were no significant differences between the groups, with
an average age of 42.99 (95% CI 38.27-43.69) and an age range between 16 and 73 years for the NS group,
and an average age of 40.85 (95% CI 35.46-42.70) and an age range between 15 and 69 years for the S
group (Table 1). Twenty-nine per cent of the women and 40% of the men were smokers. The distribution

of the absolute numbers is shown in Table 1.

Table 1: Distribution of patients (non-smokers and smokers) according to gender

Non-smokers Smokers
Women age:44.22 N 178 72
(95CI 41.27-47.17) % 71% 29%
Men age: 40.36 N 90 60
(95CI 34.86-42.60) % 60% 40%
Total 268 132

Note: Age of Non-smokers 42.99 (95CI 38,27-43.69) range from 16 to 73 years, smokers - 40,85 (95CI 35,46-42,70)
range from 15 to 69 years.

When we determined the number of cigarettes consumed daily, the average was 13.64 cigarettes
(95% CI 10.67-16.60) with a range of consumption of 5 to 50 cigarettes per day. When we observed the
years since the smoking habit began, the average was 18.41 years (95% CI 9.65-22.17) with a range of 3
to 50 years. Periodontal variables in the groups of S and NS behaved in the following way: PD for NS 4.19
(£0.67), and for S 5.37 (0.64), with a p value of 0.005; AL for NS 3.43 (1.28), and for S 4.30 (1.43), with a p
value of 0.039; BOP for NS 41 (23.76), and for S 43.28 (23.56), with a p value of 0.545; OHI for NS 1.75
(0.61), and for S 1.82 (0.53), with a p value of 0.463; TP for NS 21.38 (6.13), and for S 21.20 (6.60), with a
p value of 0.80; and M for NS 1.65 (0.74), and for S 2.10 (0.65), with a p value of 0.021. The values of PD,
AL and M were statistically significant, with an aggravation in the S group (Table 2).

Table 2: Evaluation of the behavior of the variables in the different groups

Non-smokers Smokers P value
N 268 132
Probing depth (n + S D) 4.19 (x0.67) 5.37 (z0.64) 0.005*
Attachment level (n + S D) 3.43 (+1.28) 4.30 (+1.43) 0.039*
Bleeding on probing (n + S D) 41 (£23.76) 43.28 (£23.56) 0.545
Oral hygiene index (n + S D) 1.75 (x0.61) 1.82 (+0.53) 0.463
Teeth present (n + S D) 21.38 (+6.13) 21.20 (+6.60) 0.80
Mobility (n + S D) 1.65 (x0.74) 2.10 (+0.65) 0.021*

Note: * Mann-Whitney test. Significant difference at the level of significance = p < 0.05. * Significant data.

52



JECM 2025/5

Within the cross-sectional design, the prevalence of the different nosological entities was obtained
in relation to the presence or absence of the habit, which were expressed in absolute frequencies.
Individuals in the NS group had 13% gingivitis associated with plaque, 59.4% stage III of periodontitis,
and 27.5% severe periodontitis. Individuals in group S were distributed as 8.3% with plaque-associated

gingivitis, 51.7% with stage II and III of periodontitis, and 40% with stage IV of periodontitis (Table 3).

Table 3: Relationship between periodontal diagnosis and smoking

Non-smokers Smokers
N (%) N (%)
Gingivitis 35 (13.0 %) 11 (8.3%)
Periodontal Diagnosis Stage II and III Periodontitis 160 (59.4%) 68 (51.7%)
Stage IV Periodontitis 73 (27.5 %) 53 (40.0%)

When we separated the populations of NS and S according to age (younger or older than 40 years
of age), we observed the following: in the NS group, there was a higher prevalence of plaque-associated
gingivitis, in younger individuals, a slightly higher prevalence of stage II and III of periodontitis in those

under 40 and a greater prevalence of stage IV of periodontitis in older individuals (Table 4).

Table 4: Relationship between age and diagnosis in the group of non-smokers
Under 40 years of age Over 40 years Total
Smokers Non smokers Smokers Non smokers Smokers Non smokers
Gingivitis 11 (17.2%) 33 (26.2%) 0 (0%) 2 (1.4%) 11 (8.3%) 35 (13.0%)
Stage lland [T | o7 o0 co0 85 (67.706) | 31 (45.29%) 75 (52.1%) 68 (51.7%) 160 (59.4%)
periodontitis
Stage IV
. .. 16 (24.1%) 8 (6.2%) 37 (54.8%) 65 (46.6%) 53 (40.0%) 73 (27.5%)
periodontitis
Total 64 (48.0%) 126 (47.0%) | 68 (52.0%) 142 (53.0%) | 132(100.0%) 268 (100.0%)

For the S group, percentages remained similar except for individuals younger than 40 years, who
showed a significant increase in the prevalence of severe periodontitis (Table 4). The logistic regression
analysis was carried out through a study of risk predictors, including age (up to 30 years, from 30 to 40
years, from 40 to 50 years and more than 50 years), gender, the presence of smoking (not present, up to
10 cigarettes per day and more than 10 cigarettes per day) and the duration of the habit (up to 10 years
and more than 10 years), and crossing them with response variables, “CAL d” 4mm, “CAL e” 5mm,
localized CAL < 30% and generalized CAL > 30%). The results of the variables were accompanied by their
odds ratio and its corresponding 95% confidence interval (Table 5).

As the ages increases the smoking patients is 2 or 3 more likely to develop periodontal disease in
both genders. Patients who smoke more than 10 cigarettes per day have 4 or 5 more chances of developing

periodontal disease, this possibility became worse as time passes.

Table 5: Predictors and their relation with age, gender and smoking habits

“CALd”4mm | “CALe’Smm | CAL<30%OR | CAL >30% OR
PREDICTOR OR CI 95% OR CI 95% CI 95% CI 95%
AGE
Up to 30 years 0.99 (0.85-1.20) | 0.82(0.75-1.01) | 1.58(1.06-2.35) | 1.25 (0.99-1.89)
From 30 to 40 years | 0.97 (0.81-1.19) | 0.89 (0.65-1.09) | 1.75(1.02-2.45) | 1.45 (1.03-2.03)
40 to 50 years 1.18 (0.95-1.45) | 1.21(1.01-2.34) | 2.64 (1.94-3.39) | 3.01 (2.45-3.89)
More than 50 years | 1.99 (1.20-2.99 | 2.28(1.79-3.21) | 3.89 (2.45-4.38) | 3.45(2.68-3.99)
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GENDER
FEMALE 0.93 (0.81-1.03) | 0.87 (0.78-1.03) | 0.89(0.79-1.04) | 0.93 (0.80-1.19)
MALE 0.95 (0.78-1.04) | 0.85(0.74-1.04) | 1.07 (0.88-1.45) | 1.05 (0.85-1.42)

SMOKING HABITS

NOT PRESENT UO

TO 10 CIGARETTES | 0.98 (0.75-1.25) | 0.88 (0.75-1.02) | 0.99 (0.88-1.41) | 1.09 (0.87-1.47)
PER DAY

MORE THEN 10

CIGARETTES PER | 2.48 (2.40-4.41) | 3.71(2.48-5.30) | 2.99 (2.01-3.89) | 3.47 (2.98-4.74)
DAY
HABIT TIME
Up to 10 years 3.57 (2.90-4.84) | 3.43(2.78-4.89) | 3.48(2.78-4.35) | 4.49 (2.99-5.84)

More than 10 years | 4.20 (2.29-5.89) | 4.79 (3.41-5.02) | 5.45 (3.53-6.81) | 6.08 (5.01-7.89)

DISCUSSION. When we take an epidemiological and descriptive approach to the population
(patients who asset at the Periodontics Service of the Faculty of Dentistry) in terms of the prevalence of
periodontal disease, we observe that there was a higher prevalence of gingivitis in the NS group and in
younger individuals. Stage II and III of periodontitis had a similar prevalence in both groups, but when
we analyzed stage IV of periodontitis, it was more prevalent in smokers, regardless of their age. When we
studied the age of individuals (under and over 40 years old) and crossed it with the variable “smoking”,
we observed that gingivitis was more prevalent in younger individuals, regardless of habit. Stage IT and III
of periodontitis was similarly distributed in the S and NS groups. Severe periodontitis was more prevalent
in older individuals who did not smoke, but the most valuable finding was the prevalence of severe
periodontitis in young individuals under 40 years old who had the habit, which is a warning sign in terms
of the destructive ability of tobacco use on oral tissues and at early ages. In reference to the relationship
between periodontal variables studied and presence of the habit, (PD), (AL) and (M) were found with
more severe values in the S group. Other studies also determined a higher rate of CAL and periodontal
tissues in smokers [6]. The OHI and TP variables remained similar in both groups and even when
compared with populations previously studied by our research team [22], and in comparison with other
published works [5], As periodontal disease has a multi-causal etiological factor, it is not possible to analyze
it only from the descriptive epidemiological point of view, and we delve into it more precisely by means
of modelling carried out with a multivariate analysis through the logistic regression of the different risk
predictors that may influence the severity and extent of CAL.

This analysis was useful for a more specific discrimination of risk indicators that may have greater
or lesser weight on the variables studied and to establish precedents in the performance of subsequent
analytical epidemiological studies. The multivariate analysis was accompanied by its odds ratio and its
95% confidence interval. Analyzing the results obtained, we can deduce that the positive influence of age
on slight CAL (equal to or less than 4mm) was similar to that on the severe CAL (equal to or greater than
5 mm). It also had similar influence on the extent of localized CAL (in less than 30% of the sites) and on
the generalized CAL (more than 30% of the sites). This indicates that older individuals have a higher
probabilities of losing periodontal tissue regardless of whether they are smokers.6 Gender was not a
determiner of risk for the CAL in this study, which is unlike other studies that suggested the male gender
as having a higher risk of CAL [25], The presence of smoking definitely enhanced the extent and severity
of periodontal disease, showing that individuals who smoked more than 10 cigarettes per day had the
highest probabilities of the risk estimators, the chances increased almost four times for localized

periodontitis, and almost five times for generalized periodontitis; thus determining the dose-dependent
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nature of smoking with the periodontal pathology previously exposed in the literature [9]. Finally, the
number of years for which the habit persists remained a strong predictor of risk of periodontal tissue loss,
demonstrated by high figures of estimators for those who smoked for more than 10 years consecutively.
If we perform a thorough analysis of the variables discussed here, we can observe that regardless of age
and gender, smoking more than 10 cigarettes per day and for a time period greater than 10 years
considerably aggravates both the extent and the severity of the loss of periodontal insertion. The
descriptive epidemiological analysis of the sample also determines a higher prevalence of loss of
periodontal insertion in young individuals under 40 who smoke. Analytical epidemiological studies are
useful to observe the degree of responsibility of these and other risk factors and their relationship with
periodontal disease [12].

CONCLUSIONS. Stage II and III of periodontitis behaved similarly in both groups, but when we
analyzed stage IV of periodontitis, it was more prevalent in smokers, regardless of their age. When the
population was stratified according to the age of the individuals, stage IV of periodontitis was more
prevalent in older people who did not smoke and in young individuals under 40 who had the habit. PD,
CAL and M periodontal variables were found with more severe values in the S group. The extent and the
severity of the loss of periodontal insertion have a direct association with the quantity of cigarettes (more

than 10 cigarettes per day) and time of smoking (more than 10 year) in spite of age and gender.
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BATUMI SHOTA RUSTAVELI STATE UNIVERSITY
Batumi Shota Rustaveli State University, Dental Clinic Smile-Dent, Batumi, Georgia

SUMMARY

Introduction: This study was supported by Dental Clinic SMILE-DENT, BATUMI, GEORGIA. The
objective of the present study was to evaluate the severity of periodontal disease in a population of patients
with gingival or periodontal disease who works at Batumi Shota Rustaveli State University, Georgia.
Methods: The sample consisted of 400 individuals: 268 non-smokers (NS) and 132 active smokers (S). The
classification of gingival and periodontal diseases was based on the criteria of the EFP and - AAP recruiting
patients with diagnoses of gingivitis, stage II, III and IV of periodontitis. A multivariate analysis was also
carried out to determine the degree of responsibility of the different risk factors. We used (OMS), (SPSS).
Results: Twenty-nine per cent of women and forty percent of men were smokers. The periodontal
variables in the groups of S and NS behaved in the following way: PD for NS 4.19 (+ 0.67), and for S 5.37
(x0.64); AL for NS 3.43 (+1.28), and for S 4.30 (+1.43); BOP for NS 41 (+23.76), and for S 43.28 (+23.56);
OHI for NS 1.75 (+0.61), and for S 1.82 (+0.53). Conclusion: Stage II and III of periodontitis behaved
similarly in both groups, but when we analyzed stage IV of periodontitis, it was more prevalent in smokers,
regardless of their age.

Keywords: Batumi, Smile-Dent, periodontal disease, Shota Rustaveli, periodontal pathology
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Introduction. Hepatitis C is a global public health problem. It is characterized by the inflammation
of the liver and in many cases can lead to permanent liver damage including liver cirrhosis or
hepatocellular carcinoma and even death [11,12]. The World Health Organization (WHO) estimates that
up to 2 billion people in the world have been infected with HBV, about 350 million people live with
chronic HBV infection, an estimated 170 million persons are chronically infected with hepatitis C virus
(HCV) and 3-4 million persons are newly infected each year, about 800,000 people die from HBV- related
liver disease or HCV each year [4,10]. The prevalence of chronic HCV infection varies geographically,
from high (> 8%), intermediate (2 - 7%) to low (< 2%) prevalence. HCV infection appears to be endemic
in most parts of the world with prevalence of 3%, 2 which ranges from 0.4% in the adult general
population of Japan to 14.4% in the healthy individuals from southern Italy. No vaccine is currently
available to prevent hepatitis C [8] and treatment for chronic hepatitis C is too costly for most persons in
developing countries to afford. Thus, from a global perspective, the greatest impact on hepatitis C disease

burden will likely be achieved by focusing efforts on reducing the risk of HCV transmission from
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nosocomial exposures (e.g., blood transfusions, unsafe injection practices) and high-risk behaviors (e.g.,
injection drug use) [1,3,5].

KAP surveys are representative of a specific population to collect information on what is known,
believed and done about a particular topic, and are the most often used study tool in health-seeking
behavior research. Knowledge is usually assessed how far community knowledge corresponds to
biomedical concepts. Practices in KAP surveys usually inquire about preventive measures or different
health care options. Medical science students, being part of the health care delivery system, are exposed
to the same size of risk as other health care workers when they come in contact with patients and
contaminated instruments [2,6,9]. Hence, this study aims to assess the knowledge, attitude and practice of
medical students towards hepatitis C transmission and prevention.

Materials and Methods. A cross-sectional study was conducted from March to November 2024. A
predesigned self-administered pretested questionnaire concerning hepatitis C knowledge and awareness
was distributed to all the participants. The questionnaire (26 questions) was composed of four sections
including participants’ sociodemographic characteristics, assessment of knowledge, attitudes scale and
assessment of practices about HCV. 136 participants from the Faculty of Medicine of the Thbilisi State
Medical University were selected by convenience sampling. The results were expressed percentages.
Students were asked questions regarding Epidemiological characteristics, modes of transmission,
symptoms, complications, risk factors and prevention of HCV infection. The questionnaire asked about
the respondent's likelihood of becoming infected after percutaneous injury with a needle. Students were
also asked about the frequency of percutaneous exposure to patient’s blood. The data were collected,
tabulated and analyzed by Microsoft Excel, descriptive statistics was performed in Statistical Package for
the Social Sciences (SPSS) software, version 21. The results were expressed in percentages. Knowledge
score for each individual was calculated by assigning a score of 1 for each correct answer. Mean knowledge
score was calculated by dividing the total knowledge scores of all individuals by the number of individuals.
Student’s t-test was used to determine any significant differences by the gender. Spearman rank
correlations was used to identified correlations between knowledge, attitudes and practice scores.

Results and Discussion. The socio-demographic characteristics of the studied participants showed
that 64% of them were 22 years old. Out of 136 students 40 (29,4%) were male and 96 (70,6%) were
females. Mean age of respondents was 22+2.3 years. 50 (36,7%) indicated working for clinics.

Table 1 illustrates knowledge about HCV infection. All of the participants know about hepatitis
C. 66% indicated that the vaccine is not available for hepatitis C and 34% wasn’t sure. 93,4% heard about
screening, 66,4% had no idea about post-exposure prophylaxis. 92% believed that medical personnel are
at high risk to get infected by HCV and indicated invasive procedures as one of the common routs of
transmission of hepatitis C in the clinics. More than half knew that it could be transmitted by direct
contact with patients' items (66.5%), 84.1% - by sharing same needle and 95.9% - by blood transfusion.
73.1%, 66.9%, 62.8% respectively knew about the causes, factors, signs and symptoms of hepatitis. 94%
participants' mentioned liver cirrhosis and liver cancer as complication of hepatitis C. 75% reported that
it is curable at present, meanwhile 25% weren’t sure

Table 2 shows the respondents' attitude towards hepatitis C related items. The majority of the
participants (93,4%) agreed to screening campaign of HCV among health care workers. 66,4% weren’t
sure whether the post-exposure management was necessary or not in case of injury. All participants agreed
that detailed information regarding hepatitis C was very important for medical personnel.

Table 3 reflects the respondents' knowledge of practice on HCV infection. The majority of the

respondents (81%) never screened for hepatitis C. 66,2% weren’t confident and only 33,8 % knew their
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HCV status. Out of 50 participants who worked for clinics 47 (94%) indicated performing injections,

transfusions or other invasive procedures and 36 (72%) reported needle-stick injuries in their practice.

95,6% of respondents never participated in any educational program on hepatitis.

Table 4 shows the comparison of mean knowledge scores by gender using Student’s t-test. There

was no significant difference in knowledge between the genders.

Spearman rank correlations revealed significant weak to moderate positive linear correlations

between knowledge-attitudes (r = 0.26, p < 0.05), knowledge—practice (r = 0.13, p < 0.05), and attitudes—

practice (r = 0.17, p < 0.05). This result reaffirms the relationships between knowledge, attitudes, and

practices toward HCV infection, as shown in Table 5.

Table 1. Awareness of HCV infection

Ttems Yes No Not sure
(@ (%)) (n (%)) (n (%))
Have you ever heard about Hepatitis C (HCV infection)? 136 (100%) | - -
Is HCV transmitted via invasive medical procedures? 125 (92%) 5 (4%) 6 (4%)
Are health care workers at high risk to get infected? 125 (92%) 4 (3%) 7 (5%)
Is vaccine against HCV available at present? - 90 (66%) | 46 (34%)
Is post-exposure prophylaxis possible? 45 (33%) 1(0,6%) | 90 (66,4%)
Is screening against HCV available in Georgia? 127 (93,4%) | - 9 (6,6%)
Is it possible to identify HCV by lab testing? 134 (98,5%) | - 2 (1,5%)
Does HCV cause liver cirrhosis and liver cancer? 128 (94%) 3 (2%) 5 (4%)
Is hepatitis C curable disease? 102 (75%) - 34 (25%)
Table 2. Students attitude towards hepatitis C
Ttems Yes No Not sure
(@ (%)) (n (%)) (n (%))
Is HCV screening campaign important for health care | 127 (93,4%) | - 9 (6,6%)
workers?
Is post-exposure prophylaxis necessary? 45 (33%) 1(0,6%) | 90 (66,4%)
Is it important for medical personnel to be provided detailed | 136 (100%) | - -
information regarding to HCV infection?
Table 3. Students knowledge about practice on hepatitis C
Trems Yes No Not sure
(n (%)) (@ (%)) (n (%))
Are you screened for hepatitis C? 26 (19%) 110 (81%) -
Are you HCV positive? - 46 (33,8%) 90 (66,2%)
Do you perform injections, transfusions or other invasive | 47 (34,5%) | 89 (65,5%) -
procedures in your clinic?
Have you ever incurred needle- stick injury? 36 (26,5%) | 100 (73,5%) | -
Have you ever participated in any educational program on | 4 (3%) 130 (95,6%) | 2 (1,4%)

hepatitis?

Table 4. Comparison of mean knowledge scores by gender
Gender Mean + SD t-test p-value*
Male 7,1+1,62
Female 7,2 +1,28 0,72 0,65

p-value<0,05, significant
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Table 5. Correlations between knowledge, attitudes, and practice scores

Variable Correlation Coefficient
Knowledge-attitude 0,26
Knowledge-practice 0,13
Attitude-practice 0,17

Conclusions and Recommendations: More than a third of the surveyed students were employed
in different types of clinics. The vast majority of them perform various invasive manipulations and have
extensive experience with needle-stick injuries. The study showed that students who were employed in
clinics weren’t well aware of prevention and post-exposure management of HCV infection. They were
unable to manage this disease effectively, which increases the risks of infection for them and their patients.
It should be also noted that the students participating in the study had not yet completed courses in
epidemiology or infectious diseases, where they would study the disease in detail. Based on the above, we
consider it logical to plan well-structured education program to create complete awareness among medical
students regarding to hepatitis C. Continuous and repeated health education guide on viral hepatitis as
well as frequent workshops and seminars should be organized in order to provide up-to-date knowledge
about prevention of HCV infection among medical students in Georgia. Therefore, public health efforts

should modify the knowledge and attitude gaps to reinforce awareness and minimize the risk of infection.
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SUMMARY

Background: Hepatitis C is a global public health problem. HCV infection is an occupational health
hazard to health-care workers. The World Health Organization has estimated thousands of HCV cases
caused by needle stick injuries annually. Healthcare students should be aware of HCV transmission routes
and preventive measures to decrease the risks of disease. The complete knowledge of hepatitis C virus
transmission and prevention is indispensable for medical students as an effective measure for controlling
Hepatitis infection.

Goal: This study was aimed to assess the knowledge, attitudes and practices (KAP) of hepatitis C
among Tbilisi State Medical University students.

Materials and Methods: A cross-sectional study was conducted from March to November 2024. A
predesigned self-administered pretested questionnaire concerning hepatitis C knowledge and awareness
was distributed to all the participants. The questionnaire was composed of four sections (21 questions):
participants’ sociodemographic, knowledge, attitudes, and practices towards HCV. 136 participants were
enrolled. The data were collected, tabulated and analyzed by Microsoft Excel and Statistical Package for
the Social Sciences (SPSS) software, version 21.

Results: Out of 136 participants 96 (70,6%) were females and 40 (29,4%) males commonly 21-22
years old. 36,7% were already work for different clinics. The majority of the students were aware of HCV
infection and knew that invasive procedures contain high risk to spread disease. Out of 50 employed
respondents 47 (94%) indicated conducting invasive procedures and 36 (72% of them) needle stick injuries
in their clinical practice.

Conclusion: This study revealed lack of complete knowledge regarding hepatitis C among
preclinical year medical students. They are at high risk of acquiring HCV infection during their clinical
practice. Hence, implementation of well-structured education program is needed to create complete
awareness among medical students about hepatitis C. Therefore, public health efforts should modify the
knowledge and attitude gaps to reinforce awareness and minimize the risk of infection.

Keywords: Hepatitis C, prevention, knowledge, attitude, practices
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ASSESSMENT OF THE EFFECTIVENESS OF PREVENTIVE MEASURES FOR EARLY DETECTION OF
CANCER
Thilisi State Medical University, Tbilisi, Georgia

SUMMARY

Study is determined by the fact that the statistics of deaths caused by cancer are quite high in the
world. Reducing cancer incidence and mortality requires ensuring financial and geographic access to
preventive measures, providing comprehensive and timely information about screening programs to the
masses and high-risk populations. Studying the effectiveness of cancer preventive measures is important
to the extent that early detection of tumours helps save the patient's life.

According to the main results of the research, the respondents' awareness of preventive measures
for early detection of tumours is high. 92,1% of the interviewed persons have heard about these events.
95,5% of respondents heard about screening programs, and 73,2% even took part in them. According to
58,4%, the financial and geographical accessibility of screening programs is only partially protected. 62,3%
consider it necessary to open regional screening centres and improve the quality of screening services to
improve the effectiveness of preventive measures.

Keywords: Assessment, effectiveness, preventive measures, early detection, cancer
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ANA BUCHUKURI, MARINA TSIMAKURIDZE, EKATERINE MIRVELASHVILI, MAIA
TSIMAKURIDZE
RISK FACTORS AND MANAGEMENT OF INTERVERTEBRAL DISC HERNIATION
Thilisi State Medical University, Tbilisi, Georgia

SUMMARY

A herniated intervertebral disc is one of the most common and complex pathologies of the
musculoskeletal system, causing significant harm to both the physical and psychological health of an
individual. Each year, numerous people develop disc herniation, which lowers their quality of life and
imposes a substantial financial burden on both patients and the state. The aim of the study was to identify
the risk factors contributing to intervertebral disc herniation in order to define management methods. A
descriptive quantitative study was conducted using a specially designed questionnaire. Data from 120
respondents were analysed and processed. Respondents were surveyed through Google Forms.

According to the study data, 56,67% of respondents had lumbar disc herniation, 21,67% had
cervical, and 14,17% had thoracic damages. The condition was 1.2 times more frequent in men than in
women, and more than two-thirds of the cases (72,5%) were diagnosed in individuals aged 30-59. Among
the affected individuals, potential risk factors for disk herniation included: Professional activity: 66,7% of
respondents were engaged in office-based work, and of them, 67,5% spent more than 4 hours in a seated
position; Occupational workload: in 69% of cases, workload contributed to the frequency and severity of
the condition; Smoking: 55,8% of participants were smokers. The most effective preventive measures
identified were physical exercise (39,2%) and maintaining proper posture at work (22,5%). Rehabilitation-
based management approaches were found to improve quality of life in all cases, with significant
improvement reported by 46,67%.

Keywords: Risk Factors, Management, Intervertebral, Disc Herniation
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Introduction

The discovery of hominin fossils at Dmanisi, Republic of Georgia, has revolutionized our
understanding of early Homo evolution and the first dispersals of hominins beyond Africa. Dated to
approximately 1.8 million years ago, the Dmanisi site represents one of the earliest securely dated hominin
occupations outside the African continent. Among the skeletal elements recovered, the mandibular
remains have attracted particular scientific interest due to their remarkable state of preservation and the
unusual combination of primitive and derived features they display [4].

The Dmanisi Hominin sample includes four mandibular specimens that exhibit considerable
morphological variation. These specimens are of exceptional significance, as they include one of the
smallest Lower Pleistocene mandibles assigned to Homo, one of the largest, and the earliest known
edentulous hominin mandible. The taxonomic status of these specimens has been the subject of ongoing
debate, with some researchers arguing that the degree of variation exceeds that expected within a single
species, while others contend that the variation represents intraspecific diversity [4].

The mandible, as the largest and strongest bone of the facial skeleton, plays a crucial role in
mastication and serves as a receptacle for the lower dentition [6]. Its morphological characteristics have
long been recognized as valuable indicators of taxonomic affiliation and evolutionary relationships in
Hominin paleontology. The mandibular corpus, in particular, exhibits feature that can be quantitatively
assessed and compared across different Hominin taxa.

This research aims to conduct a comprehensive comparative analysis of the mandibular features
of Homo Georgicus, with specific focus on corpus dimensions, shape variations, and distinctive
morphological traits. By comparing these features to those of extant hominoids and other fossil Hominins,
we seek to evaluate the taxonomic significance of mandibular variation within the Dmanisi sample and
its implications for understanding early Homo diversity. The objectives include: (1) documenting the
distinctive mandibular features of Homo Georgicus; (2) quantifying the degree of variation within the
Dmanisi sample; (3) comparing this variation to that observed in extant hominoids and other fossil

Hominins, and (4) assessing the taxonomic and evolutionary implications of these findings.
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Mandibular Anatomy and Variation in Modern Humans

General Mandibular Structure

The mandible consists of a horizontal body anteriorly and two vertical rami posterolaterally,
which meet at the angle of the mandible. The mandibular body is curved in a horseshoe shape and features
two main borders: the superior alveolar border containing sockets for the lower teeth, and the inferior
base which serves as an attachment site for the digastric muscle. The mandibular symphysis, a small ridge
of bone marking the midline fusion of the two halves during development, encloses the mental
protuberance that forms the chin. Each mandibular ramusprojects upward from the angle of the mandible
and contains several important bony landmarks, including the head (which articulates with the temporal
bone forming the temporomandibular joint), the neck (supporting the head and serving as an attachment
site for the lateral pterygoid muscle), and the coronoid process (the attachment site for the temporalis
muscle). The internal surface of each ramus features the mandibular foramen, which serves as a

passageway for neurovascular structures [6].

Variation in Modern Human Populations

Studies of mandibular variation in modern human populations reveal substantial differences in
dimensions and morphological features across geographical regions and chronological periods [4].
Research comparing modern and medieval mandibles has demonstrated significant differences in several
parameters related to the mandibular canal position [4]. These findings suggest that mandibular
morphology is influenced by both geographical and temporal factors, reflecting evolutionary changes and
adaptations to different dietary patterns and environmental conditions. to different dietary patterns and

environmental conditions.

Distinctive Mandibular Features of Homo Georgicus

Morphometric Characteristics

The Dmanisi mandibular sample exhibits remarkable variation in size and shape. Researchers have
employed various measurements to quantify this variation, including height and breadth measurements
of the mandibular corpus at the first molar and the symphysis. Shape analysis has been conducted using
size-adjusted versions of these variables, typically employing a geometric mean to standardize the
measurements [5]. Comparative analyses have revealed that the pattern of mandibular variation in the
Dmanisi hominins differs significantly from that observed in any living species. The Dmanisi specimens
show significantly more size variation when compared to modern humans and exhibit greater corpus
shape variation and size variation in corpus heights and overall mandible size than any extant ape species
[5]. This exceptional degree of variation has important implications for understanding the evolutionary
history and taxonomic status of early Homo.

Distinctive Morphological Traits

Beyond metric variations, the Dmanisi mandibles share several distinctive morphological traits
that differentiate them from other hominin taxa. These include a characteristic torus mandibularis, which
appears as a slight to moderate swelling on the lingual surface of the lateral corpus adjacent to the fourth
premolar. While this feature is most prominently expressed on the specimen designated D2735, it is visibly
and palpably present on all of the Dmanisi mandibles [4].

Another distinctive feature is the tuberculum marginale anterius, particularly in specimens D211
and D2600, which exists as an anteriorly projecting phalange inferior to the canine along the basal margin.

Although this feature is present in many early Homo mandibles, only in these two Dmanisi specimens
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does it exhibit such an extreme anterior orientation, creating the impression of a groove along its medial
edge [4].

The Dmanisi mandibles also share consistent patterns in the position and configuration of the
foramina mentale, as well as in the orientation and shape of the foramen mandibulare. Additionally, they

exhibit a distinctive dental arcade shape that appears to be characteristic of the Dmanisi sample [4].

Comparative Analysis

Comparison with Extant Hominoids

Comparisons between the Dmanisi mandibles and those of extant hominoids have been conducted
at both the specific and subspecific taxonomic levels. These comparisons have typically involved
calculating the ratio of measurements between specimens D2600 and D211 (representing the extremes of
variation within the Dmanisi sample) and comparing this to ratios calculated for all possible pairs of
individuals within each comparative taxon. Similarly, shape variation has been assessed using the average
Euclidean distance (AED) between D2600 and D211 relative to the distribution of AEDs within
comparative taxa [5].

The results of these analyses consistently indicate that the Dmanisi mandibles exhibit greater size
and shape variation than would be expected if they represented a single species comparable to any extant
hominoid taxon [5]. These finding challenges conventional expectations regarding levels of intraspecific

variation in early Homo and raises important questions about the taxonomic unity of the Dmanisi sample.

Comparison with Other Fossil Hominins

Comparisons with other fossil Aominins have yielded more complex results, partly due to the
different taxonomic hypotheses that have been applied to the Aominin fossil record. When compared to
fossil hominins, the Dmanisi specimens appear more dimorphic in size, although this result is influenced
by the taxonomic framework adopted for the analysis [5].

The distinctive combination of primitive and derived features in the Dmanisi mandibles has made
them difficult to classify within existing taxonomic schemes. Some researchers have suggested that they
represent an early form of Homo Erectus, while others have proposed that they constitute a separate
species, Homo Georgicus. Still others have argued that they represent an early form of Homo Habilis that

dispersed out of Africa [4].

Implications for Taxonomy and Human Evolution

Taxonomic Considerations

The exceptional degree of mandibular variation observed in the Dmanisi sample has significant
implications for hominin taxonomy. If all specimens are considered to represent a single species, as many
researchers have argued, then this suggests that early Homo taxa exhibited levels of intraspecific variation
far exceeding those observed in extant hominoids [4]. This would necessitate a reevaluation of the criteria
used to distinguish between hominin species based on morphological differences.

Alternatively, if the variation is interpreted as evidence for multiple species at Dmanisi, this would
have profound implications for understanding the pattern of Aominin dispersals out of Africa. It would
suggest that multiple Homo lineages coexisted at this early date and successfully expanded their range

beyond the African continent [4].

Evolutionary Implications
The Dmanisi mandibular remains provide important insights into the early evolution of the genus
Homo. Their combination of primitive and derived features suggests a transitional position in Hominin

evolution, potentially representing an early stage in the emergence of the Homo Erectus lineage [4]. The
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significant size dimorphism observed in the Dmanisi sample may reflect evolutionary processes operating
at this critical juncture in human evolution. Some researchers have suggested that the pronounced
variation could be indicative of sexual dimorphism, with males being substantially larger than females.
This would contrast with the reduced sexual dimorphism characteristic of later Homo species, including

Homo Sapiens, and may reflect different social and ecological adaptations in these early Hominins.

Conclusion

This research has examined the comparative anatomical aspects of mandibular bone features in
Homo Georgicus, focusing on the remarkable fossil assemblage from Dmanisi, Republic of Georgia. The
analysis has revealed that the Dmanisi mandibles exhibit levels of size and shape variation exceeding those
observed in any extant hominoid species, while also sharing distinctive morphological traits that set them
apart from other hominin taxa.

The findings of this study highlight the need to reevaluate expectations regarding levels of sexual
dimorphism and intraspecific variation in early members of the genus Homo. The unique combination of
primitive and derived features in the Dmanisi mandibles provides valuable insights into the evolutionary
processes operating during the early dispersal of Hominins beyond Africa.

Several limitations must be acknowledged in interpreting these results. The fossil sample from
Dmanisi, while exceptionally well-preserved, is still limited in size, and additional discoveries may alter
our understanding of the range of variation present at this site. Furthermore, the comparative samples
used for analysis may not fully capture the range of variation that existed in past Hominin populations.

Future research should focus on expanding the comparative framework to include additional fossil
specimens as they are discovered, employing advanced three-dimensional imaging techniques to capture
more subtle aspects of mandibular morphology, and integrating mandibular data with evidence from other

skeletal elements to develop a more comprehensive understanding of early Homo diversity and evolution.
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RUSUDAN VADATCHKORIA, DIPAYON BHATTACHARJEE
MANDIBULAR MORPHOLOGICAL VARIATION IN HOMO GEORGICUS FROM DMANISI:
IMPLICATIONS FOR EARLY HOMO EVOLUTION
Natural Sciences and Health Care Faculty, Batumi Shota Rustaveli State University, Georgia

SUMMARY

This review article examines the distinctive characteristics of the mandible (Lat. mandibula) of
Homo Georgicus specimens discovered at the Early Pleistocene site of Dmanisi, Georgia. The Dmanisi
mandibular remains represent a temporally and geographically restricted sample that provides a unique
opportunity to assess morphological variability in early Homo. Through comparative morphometric
analysis of mandibular body dimensions, the variability in size and shape of the Dmanisi fossils is evaluated
relative to modern hominoids and other fossil hominins. The results show that the Dmanisi mandibles
display significantly greater size variability than that observed in modern humans and greater shape
variability of the mandibular body than in any extant species of great apes. The specimens share several
diagnostic features, including a prominent torus mandibularis, a forward-projecting tuberculum marginale
anterius, consistent patterns of foramina mentale positioning, and a characteristic dental arch shape. These
findings contribute to our understanding of early Homo diversity and suggest a need to reconsider
assumptions about sexual dimorphism in early members of our genus. The study underscores the
taxonomic significance of mandibular variation in the Dmanisi sample and its implications for Hominin
evolution and dispersal beyond Africa. Additionally, examination of evolutionary changes in jaw
morphology has relevance not only in anthropology but also in modern dentistry, due to significant
morpho-anatomical transformations over a relatively short evolutionary timespan.

Keywords: Homo Georgicus, Mandibular Morphology, Dmanisi Hominins, Early Pleistocene
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Introduction. The impact of salt sensitivity on blood pressure may not be well appreciated,
particularly in the context of the Metabolic Syndrome (MetS) framework, where the risk of cardiovascular
disease is elevated. MetS includes central obesity, dyslipidemia, insulin resistance, and hypertension.
These subjects typically have sodium retention, reduced renal sodium handling, impaired renal sodium
handling, some degree of endothelial dysfunction and increased RAAS activity [2,3,9].

The underlying mechanism of increased salt-sensitivity among individuals with the metabolic
syndrome is not fully understood, but as it seems, the renin-angiotensin-aldosterone system (RAAS) plays
a central role. Non-suppressible serum aldosterone, in conjunction with suppressed plasma renin activity,
leads to sodium intake violating some form of feedback system. Thus, identifying biomarkers associated
with the RAAS may play an important role in both identifying salt-sensitive individuals and developing
personalized treatment methods [4,5,7].

This study aims to investigate the diagnostic utility of serum aldosterone, PRA, and their ratio
(ARR) in diagnosing salt sensitivity among patients with MetS. Identifying SS phenotypes could inform

personalized dietary and pharmacologic interventions, ultimately reducing cardiovascular risk.

Methods. The research included 120 middle-aged Georgian participants aged 38-62 years who
received a MetS diagnosis according to IDF criteria. Written informed consent was obtained. The study
excluded participants who had chronic kidney disease or secondary hypertension or adrenal tumors or
were taking RAAS-modifying agents. The research design included two dietary stages which started
witha 7-day low-sodium diet (Na <50 mmol/day) followed by a7-day high-sodium diet(Na >200
mmol/day). How the patient adhered to the diet was monitored via 24-hour urinary sodium excretion.
Blood pressure was measured at the end of each phase by using automated oscillometric devices (mean of
3 readings), and fasting blood samples were collected for PRA (measured by radioimmunoassay) and serum
aldosterone (measured via chemiluminescence immunoassay). The ARR was calculated. Salt sensitivity
was defined as a >10 mmHg increase in mean arterial pressure (MAP) between the two phases [6].
Statistical analysis was conducted using SPSS v26. Continuous variables were compared using Student’s t-
test or Mann—Whitney U test, depending on normality. ROC curves were constructed to evaluate the

diagnostic value of ARR, PRA, and aldosterone levels.

Results. 47 (39.2%) of the 120 participants satisfied the requirements for salt sensitivity. There
were no significant differences in age, body mass index, gender, and baseline blood pressure between salt-
resistant and SS individuals. Under high-sodium conditions, SS patients exhibited significantly lower PRA
(0.42 + 0.19 ng/mL/h) compared to salt-resistant participants (1.12 + 0.38 ng/mL/h). Aldosterone levels
were significantly higher in SS individuals (21.7 + 5.3 ng/dL vs. 13.4 + 3.1 ng/dL). The resulting ARR was
markedly elevated in the SS group (Table 1).
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Table 1. Comparison of RAAS Biomarkers in Salt-Sensitive and Salt-Resistant Participants

Group PRA (ng/mL/h) Aldosterone (ng/dL) ARR MAP Increase (mmHg)
Salt-Sensitive 0.42 +0.19 21.7+5.3 51.7 13.2+2.1
Salt-Resistant 1.12 + 0.38 13.4+3.1 11.9 37+1.4

ROC curve analysis revealed that ARR had the highest diagnostic performance with an AUC of
0.87 (95% CI: 0.80-0.92). At a cutoff of ARR > 25, the sensitivity was 82.3% and specificity was 78.6% (Fig

1).

Figure 1. ROC curve demonstrating diagnostic performance of ARR under high-sodium conditions
(AUC=0.87)
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Discussion. The findings from our study endorse the application of specific RAAS biomarkers, in
particular the aldosterone-renin ratio, for accurately pinpointing salt-sensitive individuals within the
metabolic syndrome (MetS) framework. The patterns of suppressed PRA and inappropriately elevated
aldosterone concentration during high sodium conditions are suggestive of altered sodium balance, likely
from intrinsic renal sodium retention [1,8]. Our study outcomes are consistent with previous reports that
linked salt sensitivity with lower renin phenotypes and inappropriate aldo persistency. However, this
model had not previously been studied in MetS, a condition where the prevalence of SS may be markedly
due to coexisting hybrid metabolic and endocrine imbalances [10]. These findings may enable outpatient
categorization of individuals based on defined profiles of RAAS biomarkers, thus tailoring dietary sodium
recommendations and identifying candidates for treatment with mineralocorticoid receptor antagonists.

Some of the study limitations include a relatively short length of the dietary phases, absence of

24-hour ambulatory BP monitoring, and a lack of long-term cardiovascular outcomes.

Conclusion. Based on our study, we can assume that serum aldosterone, PRA, and especially their
ratio, can be used as a simple and effective diagnostic tool to determine salt sensitivity in patients with
metabolic syndrome. The implementation of these data as biomarkers of salt sensitivity in clinical practice
may contribute to the development of individualized strategies for hypertension management and

cardiovascular risk reduction in this population.
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SUMMARY

Background: Salt sensitivity (SS) is a major contributor to hypertension in the context of Metabolic
Syndrome (MetS). This study evaluated serum aldosterone and plasma renin activity (PRA) as diagnostic
tests for SS in the clinical context of MetS.

Methods: 120 met individuals with MetS participated in a dietary sodium protocol. Blood pressure
(BP), serum aldosterone, and PRA were conducted in the high- and low-sodium phases of the study. Salt
Sensitivity was defined as a increase in MAP of >10 mmHg. An aldosterone-renin ratio (ARR) was
considered.

Results: 39.2% of participants were salt sensitive. The SS group had lower PRA and higher
aldosterone levels relative to baseline during the high sodium condition. ARR held a high degree of
predictive value of SS (AUC 0.87).

Conclusions: Aldosterone and PRA response to dietary sodium challenge identify SS phenotype of
MetS and are helpful for complexities of precision care.

Keywords: Salt sensitivity, Metabolic syndrome, Aldosterone, Plasma renin, Hypertension, ARR
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Benign skin tumors are one of the most common pathologies, occupying an intermediate position
at the junction of dermatology, oncology and surgery. Differential diagnosis of such tumors remains a
pressing issue, and the variety of diagnostic methods does not solve the problem. Their timely diagnosis,
differentiation and removal are very important for dermatologists and oncologists. One of such
uncommon, benign and slowly progressing lesions is clear cell acanthoma originating from epidermal
keratinocytes. The diagnosing of clear cell acanthoma in usual clinical practice is rather difficult because
clinically it is hard to distinguish whether the lesion is benign or malignant and as a rule we need the final
decision which can be made histopathologically. The clinical differential diagnosis includes: basal cell
carcinoma, Bowen’s disease, irritated seborrheic keratosis, verruca vulgaris, pyogenic granuloma and even
amelanotic melanoma. It was first described by Degos as a benign tumor of epidermal origin, but it’s exact
etiology is unknown and even now it remains unclear whether clear cell acanthoma is a tumor or an
inflammatory dermatosis [1].

Clear cell acanthoma occur equally in both sexes, mainly in middle-aged persons with a peak of
incidence between 50 and 60 years of age, in the literature there are only isolated cases of the development
of this lesion in children and young people. There are also no racial or ethnic predilections for this tumor
[2]. The tumor most often occurs as a dome-shaped solitary papule or nodule with a diameter of 0.5-2.0
cm on a wide base, slightly infiltrated, pink in color, sometimes with peripheral scales or even superficial
erosion, localized mainly on the extremities, more often on the shins. It has a peripheral collarette of
wafer-like scales and a vascularized erythematous component that blanches on pressure. May be just
because of such appearance it has also been suggested that this lesion is an inflammatory psoriasiform
dermatosis [3].

Clear cell acanthomas most commonly occur on the lower extremities. Other less common sites of
involvement include the trunk, forearm, face, inguinal area, nipple, scalp, and vermilion mucosa of the lip
[4]. The growth of the formation is very slow, it can persist for years. The pathogenesis of clear cell

acanthoma is unknown. The higher incidence in legs may suggest a reactive, inflammatory nature,
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probably induced by stasis dermatitis. Clear cell acanthomas are often commonly mistaken with irritated
seborrheic keratosis, basal cell carcinoma, psoriasis or non-pigmented form of melanoma [5]. In such
situation dermatoscopic recognition of this pathology may help to avoid unnecessary biopsies and surgical
excisions. Dermatoscopy now being used in the diagnosis of nonpigmented skin lesions displaying
cutaneous neoangiogenesis. The dermatoscopic signs of this formation were first described by A. Blumm
and turned out to be very characteristic with typical and specific presentiation of a clear vascular network,
forming the so-called “strings of pearls” [6]. For diagnosis and decision-making on surgical treatment, such
a specific dermatoscopic picture is extremely important.

In our article we present 3 cases of clear cell acanthomas, all patients were with the age of 55-68
years old, all females, had a pink-brown, well demarcated lesion located on left buttock, on the shin and
neck, looking as a solitary nodules about 20 mm in diameter, with peripheral scales and stuck round edges.
The lesions appeared 2-3 years ago and growing slowly without any subjective claims. There was no
evidence pointing to a positive traumatic origin, the lesions were neither itchy nor painful and were
treated without results as psoriatic plaque with topical steroids (Figure 1). General condition of the
patients were good. Skin was pale, regional lymph nodes were not palpable. Laboratory tests results

including complete blood cell count, urine analysis, and liver function test were within normal limits.

Figure 1. Clinical photograph of clear cell acanthoma.

Nodular dome-shaped lesion with pink to brown coloration and peripheral scaling

During the dermatoscopy which was captured with Dermlite DL3 dermatoscope using ultrasound
gel and when all found images were evaluated using algorithm of Harald Kittler, we received that the most
characteristic was the pattern of blood vessels. On the periphery it was linear, on the central part multiple
dotted vessels were arranged partly in linear, pearl-like distribution and partly in reticular appearance.
These dotted vessels which represent the dilated capillaries oriented mainly perpendicular to the skin
surface in the elongated dermal papillae, formed a reticular appearance due to the regular distribution
over the surface. Additionally the multiple dotted vessels were circumscribed by a translucent collarette
scaling (Figure 2).

The lesion was excised and multiple shave biopsies were performed. In all pathology images are
seen acanthotic epidermis containing larger than usual keratinocytes ("2x normal epidermal
keratinocytes), well demarcated from adjacent epidermis. Also hypergranulosis, minimal nuclear
pleomorphism, the vessels within the dermal papillae are dilated, tortuous and run vertically up the
papillae (Figure 4).
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Figure 2. Dermoscopy with polarized light showing glomerular vessels with “pearl necklace” distribution

About dermoscopic-pathologic correlation, the ‘string of pearls’ corresponds to the capillaries
oriented perpendicular within the elongated dermal papillae. The dernatoscopic pattern is highly
characteristic and could be used as a diagnostic clue helping clinicians to identify this benign epidermal
tumor, differentiate it from other benign and malignant conditions and avoid mistakes and unnecessary

biopsies
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NINO PAILODZE
CLEAR CELL ACANTHOMA: CLINICAL AND DERMATOSCOPIC CHARACTERISTICS

Medical clinic “Marjani”, Tbilisi, Georgia

SUMMARY

In the article are presented three cases of clear cell acanthoma, their dermatoscopic characteristics
and correlation with histological picture. Clear cell acanthoma is benign epidermal lesion initially
described as neoplastic which some authors now regard to as a reactive dermatosis. These tumors clinically
develop in middle-aged to elderly individuals as an asymptomatic lesion and typically present as a nodule
or small plaque with slow and well-defined growth located mainly on the lower limbs. Despite the fact
that clear cell acanthoma has a non-specific clinical appearance and may be mistaken with a number of
other dermatoses, it has very specific and easy to recognize dermatoscopic features referring to many linear
or curvilinear glomerular and dotted vessels arranged in a linear necklace-like arrangement called “ string
of pearls”. In pathology images were seen acanthotic epidermis containing larger than usual keratinocytes
("2x normal epidermal keratinocytes), well demarcated from adjacent epidermis, as well as
hypergranulosis, minimal nuclear pleomorphism, and dilated tortuous vessels within the dermal papillae,
running vertically. About dermoscopic-pathologic correlation, the ‘string of pearls’ corresponds to the
capillaries oriented perpendicular within the elongated dermal papillae.

Keywords: clear cell acanthoma, dermatoscopy, histopathology
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EFFECTIVENESS OF A STRATEGY BASED ON RADIOLOGICAL PARAMETERS IN THE
TREATMENT OF INCISIONAL HERNIAS
David Agmashenebeli University of Georgia, Georgia

SUMMARY

Introduction: The repair of incisional hernias, the selection of hernioplasty method and prosthetic
material still remain relevant for general surgeons and herniologists. The problematic issue is due to
various reasons, including the incomplete consensus between the size of the hernia and the depth of the
operation, as well as the possible connection of incisional hernias with metabolic disorders, which is a
predisposing risk factor for hernia formation or subsequent recurrence. A differentiated approach, taking
into account the size of the hernia and the parameters of the muscular-aponeurotic structures of the
anterior abdominal wall, may allow for the selection of optimal methods of hernioplasty.

Methods: The study included 216 patients with hernias of various sizes and locations. Group I -
136, Group II - 80 patients. Patients underwent preliminary radiological examinations, patients in group
I underwent computed tomography and ultrasonography to assess the ratio of the rectus muscle to the
defect, the thickness and density of the rectus muscle, and other clinical and laboratory examinations.
However, later, due to the coincidence of the data of computed tomography and ultrasonography, due to
financial and medical aspects (radiation load), we performed only the ultrasonographic examination and
preliminarily selected the hernioplasty method and the type and size of the prosthetic material. Patients
in group II (control) were included in whose case the diagnosis was made on the basis of clinical data and
the exact size and localization of the hernia were not determined; the hernioplasty method was selected
intraoperatively. Follow-up period 12 months.

Results: In group I, patients with a high rectus-to-defect ratio (>1.4) and radiologically dense and
thick rectus abdominis muscle (>14.4 mm) underwent hernia repair using the Onlay technique. Patients
with a rectus-to-defect ratio <1.4 and >1.28, and a rectus abdominis muscle thickness >14.4 mm underwent
hernia repair using the Onlay technique. Patients with a rectus muscle thickness <14.4 mm and/or a
rectus-to-defect ratio <1.39 underwent hernia repair using the Sublay technique only. In the control
group, the appropriate method of hernia repair was determined intraoperatively. The average duration of
the operation in group I was significantly less than in group II (group I 60+6, group II 90+8). The number
of postoperative bed days was: in group I 4+0.3, in group II 5+0.2. Postoperative complications (wound
infection, seroma, chronic pain, granuloma formation, etc.) were assessed daily during hospitalization, 1
month, 3 months, 6 months and 12 months after the operation; the incidence of complications and
recurrence was lower in the study group than in the control group.

Conclusion: A differentiated approach to the treatment of incisional hernias allows for the
preoperative selection of the hernioplasty method and the type and size of the prosthetic material. A
differentiated approach to hernioplasty allows for the reduction of postoperative complications and hernia
recurrence. It reduces the duration of surgery and the length of hospital stay, reduces financial costs,
which ultimately contributes to the timely recovery and rehabilitation of patients.

Keywords: incisional hernias, radiological parameters, strategy

3qbogoemo. 063080760 m00dotn 960l moodotrn, Gmdgmmo; Bbrogde Joéyégonemo gobs 33900l
0goem8g o Bo6dmoggbl 39bhEommGo  mosdérgdol Lobgmaol [1].  obzeBoyto mosdégdo
03060h™mdoolb bdoo gotronmgoss [2]. 93 Lobol moodérgdo gometogde osbemmgdom 4-15%-3o
@0306)00(‘0300[} 303@36 ob 3-4%-3o 30633@0@0 doén&aon@o 506330Q05 4-5 GQ)ob 806303@006030.

83



JECM 2025/5

0b(3080760 moodérgdo Bo6Imoggbl vg3ombal o 315U, @ooggds 36033bgemmgboco vxotagligdl
3bmgérgdol botralbl, 3ol dgbodemm gobdgmegdemo dotyégonmo Rotggol oemdsmmasl oo
3960306m3q3L  Loodmggm mbrgdel botygoal Bércool [3].

0b(3080760 00gdér980L gobgomotrgdol gobodormogdl 3togome &al3 gaodhméo, 3s0 dméol

30(303600[) 300300(660@3@0 %mso (Bodéooso Q)oobgd)o, 35333@0050, %0@63&) démGo 3700

mbb@é‘adeog@o Q003o@350), doénéaon@o (bgdﬁo 30 ©° 506330[} 30[)3@06350, 333@0[} 30633@0@0

4E0emmdol obyeg0L hggdbo 3o, 3mbhm3gszonmo gobonemgdgde (d60cmmdol 0boggd(3os) oo ©.3. [4].
936m30b  dgebomemmgms sbmgosesl (EHS) dmbmegdnmo odgb obzoBontoe mosdégdol

3emoloago3o0o, Gmdgmmo  00030emolBobgdl  moodéol  momommaBozosly o 8mdol.  dygemo

©OYMaOEH00 3o O MOHGONYE 8mbgosc. 330 Bmbol LoBmgegdes 360boscmneoc dobgoemaligdéo

dmBo, JomoemyeoE dmdggbol Bmbs o mohgEoeYBoe LBmGo  3mbogdal cmohgtocmyéo

30009900 - 439emd 009go6r0 HMIgemo(3 Igooegmdl LEmE 339bcgdol mohgeoemy® 3000993L dmeal

060l 3yobodals.

- 5b0dbyemo ©930mbo EoYMmegeEos 5 Bmboce M1-coob M5-3cg. (1)

MI - byadboogmoceyéo (3obgomaligdén 8meBocob 3 Lobhodghéo

JoEoemyéoE); (2) M2 - g3ogobitnmo (yd9bo, Gm3gmmoy;

800[)08@363@00 bo%gbooo, 6003@3503 3@85063«)336 Lodo ) )\‘ A -
LobhodghErem  JonEoemGoe dobgoemolgdto BmEBowob oo A . ; "/3
§o30@o6 LB LobhoBghtaom 3Eroboocmyhor); (3) M3 - dodol PP | I 3.1

(8000[)03@36330 bo?)g?)ooo, 60033@03 303@35‘3@00 $o3oq>06 3 epigastric \M2 (‘

LobdBgRHEr0m 3E0bodEIEOE O JoYEICVYGMO®); (4) M4 - 030l
d33@o (300[)08@3(4)‘3@00 bo%gbom Lodo b06003306om $o3ob806

umbilical M3 * 2 3 em|

infraumbilical | M4

303@0@360@ d338mq}06 o 3 boGOoag(Déo bmdsgsobaos
36oboocmyéo); (5) M5 - dmgggbdgros (3 Lobedghtroo suprapubic M5

dmd3gbocoob  360boscmyoc) [5].

- OhgeOeL Bob8moggbl 360boscmneoc bg3bme 3ocoggde,

Jonocmyboe  Lodotoymo, dgmoscmytoe LBm&o  3mbogdol

@00360@360 30@8350 o @00360@360@ 63@0[} bogq)3o(4m. - £ "
0b03b7emo o6 Eoymaaemos 4 Bmboco: (1) L1 - byd 3mbhocmyéo )\ - . ‘4
(69360 dggee  30c09g3Lo @0 dmE0dmbioemy bodl Iméal, ‘,

(420038@03 3030@06 Lodo boG(boaS(bé)ooo 303@0@360@

dgdokgmol); (2) L2 - oggéceo (LBmEre 39boal cmohgtocmyéo P o
30000L emohgBomcs 3030006 3 LobhodghEom 3E0boscmydoce il \ﬂanh "
©° 309EdY&oE); (3) L3 - oogdmb (bodotroymbs o g03oc0b 3 :: 3 \iliac
LobdodghHErem JoyIYGSE gogemgdne bodl dmeal); (4) L4 -

B9cmob (000l Bobo boBol emohgérm-emGlocmyéoc) [5].

Scm;

- O)OOd&)Ol) bOaOGS 6060[)08@36)860 'UQOQOL)O 3(‘06)0%0’)600@36)0

8603@(‘050000 ng:;gd(bgbob 333mb383030 boaoﬁ{) 6060[")8@36360 \)\~ g

N 3

\

943908y @ohgBoay® Brgdely ©gBgdhadel wophyPemys - Q

30@886[’ 3(‘0&)0[) @8038560[) bﬂaéda 6060[)03@36)860 '3@0@8[)0 Length I O O
336)0030@‘360 806&0@00’: @gogad(bob 933@033 360600@36 (GO <_,

9439eoBy 3PS 30cggelb dmoal. W

Hernia defect

84



JECM 2025/5

- IGogmmmdomo  ©99399dhgdel  898mbgggede  yggemodg
360boocméo 3gdohy gnrgdhel 3Gsbosemyoe ool oo
43002289 3opeoaryoe Begiey @pupgdoel 300Pey® 30@gt | ) s e
dméob 3obdocmo [5]. bobggéo Gomgbmdaga oymazs dmo(zogh \ {

moodéob 3500@00@ 8°6°3 B3m3ols, émag@oe 330060@00 ’ OO ‘ OO
3@0[)003030800[) 3560@30. 80383560050[) 00030@06 oBoQJOBob Length O O

30860 30 386303@00 b33300@‘36)o Oodbmﬁmaoo (W1l<4cm;W2 | Y

>4-10 cm; W3 = 10 cm), 6003060(303(4)0[) Eoes@oq). Wiath

Multiple hernia defects

06808036)0 O)OOd&)OL) @0086(‘080 CJO&JOCDOQ)OQ @606@860 06086880[)0 Q)O 030803'36)0

6030’)33@330[} boqmds{)@%g, 0’)3830, 3006 338mb303030 808000386360 mosoagqﬁjmsg

603008[)0533@0060000 33@33360’ 8080@0030@, ‘3@060[}00600@600300 o 30083030363@0
Omamaé)oqgoo - 806[)0330’)63600’) b0680b b@oqmo%g, 30666006006 30308603630 ob 3m33@3db360

ggobgdel  dgdmbgggedo  [6].  ombobodbogos, 6m3  obzeBoyto  mood@ol  oogbmbe3od0
30’)33036363@0 Omamaéoo:;oobo o 3@06)0[)0)60’)66001303@0 33009300 30@363@0 30603806860
36033690306 0r0bbggrodad §60dobgmmsb [7].

0b3080760  m0ogdergdal  33yébocmmds  doBboce  oboboglh  ga3gdhel  vmggbsl  docoal
3°3mygbgdom, o6 8ol go6gdg (J3069 Bmdol moogégdol dgdmbgggedo b 3580k Gz medgEol
39630006900l doBgBo  3ofggemoe ™39l  EEM™L  odggdnmoe  hgdbognto  botggdos).
Lodemamgdem doboemals godmygbgdol 3g8mbgggade Lodermmgdm Boboems dgodemgds dmmogbogb Onlay
3mBo(300d0 Jumgoemgddg gagdhel 0bggemog, Rogigemb ga3gdhob 3owggdl dméal Inlay, 8mgdigL
JLergoemgdl dméral, 96 Bozgércogl Sublay 3mBozosdo [8]. ombobodbogos €8 Sublay 3mBoioodo
©>30gLogdnemo  doceal dg8mbggaado bozemgdes Gmgmby Ggiowogel, SLggg gocmnmmgdgdol
Semdommds [9,10].

3-)[)-)@-) o 330000@330. 6806«)[)335@‘3@0 3003006@‘3@0 3300930 ﬁo@oéj@o Bomnaob
6g9L3ndmognéo  3emobognéo  Loogodymaaml  dofnégonmo  g3oehodgbhol 308089 o
808@06060006@0 2021 Bemol Booloob 2024 Bemol @33386608@3. 30803608630 33@83030
dmboBoemgmdonl byégoemdg gobobowgl Bgéommmdomo 0obbdmds. 33emggedn Rotagol 360hgereydo
0y 0b3080760 00060l 56lgdmds, BmBgemo(3 oEILHYGHYINE0 0ym 3emabo 3m-EDOdmGESHMGTEo
330093900l LoogydggemBy. 330m9300006 godmEosbgal 3B0hgE0180 ogm cobrodGmyemo Jsmmemmgos
(68gemo(3 9Bgbod Ladyemdobyo m3geoinal oy0emgdE™dsL) o Y3007égLo Lodlydey (BMI>40);
33093930 Botommmo oym 216 3o3096d0, Gm3gemmoy 90gbodbgdmeom Lbgoolbgs Bmdabs oo
@mso@ogoeoob moodégbo, I ange - 136, II 3ango - 80 30808600. 303035635[) Bobolbot

3006@360’)@000 60@0(‘0@0080’3(4)0 33@33850, I 333030[) BDBOSGOSBU 3606@8603@000 30083030363@0
Omamaé)oqgoo o n@@éobmf;maéoosoo LEm&o 3‘36000[)0 o @8°335j(b°b 0’)06003\)6@0)60[), LEm&

3nbo0b Lobgobo o Led 3360500 dgloagoligdemsce o Lbgo 3emoabo 3y&-tmodmGogmeoyemo 33emg39%0.
o9z dmggoobgdoom  3m33oyhgenemo  (HmB8mgeoagools o NERHELmbmgEoaoal dmboizgdgdel
0bbgqé0b 398m, ggaboblinto o bddgwobm bdgdhgdowob (Lbogyéo odgetmgs) godmdwnboéy
3oL gdom  dbmmme  YeHGILmbmgooggoymm  33emgg0L o Bobolboé  goéBggno
3g6bom3mobhozol dgmmelb o Lodemmgdm Boboemolb Lobgmdol o 8mdol (Onlay ¢gdboze
393moygbgdo 353ab, 3o Bgdhnbe mbgmmo o gobemo, beemm wgggdhe gobogéos o gédgmmo.
Sublay Gsdﬁoso 30 30306, 600(30 63d03bo bdg@oo v 03060000, @O%Odd)"l’ boaosg 30 38063 N boano@m
8mdol. 93 dgdmbgggode goblodmgémmmo oym gagdholb Legoby o Logédy o LBm&o 3mboals
d9606Bnbgonmmo Lobdg o Logobg). II (LozmbhEmenm) 331330 8mbgbgb 3s309b(g00, HmIgemome

85



JECM 2025/5

3330053330303 QOOSGC‘O%O @0[)3'3@0 03(‘0 3@0603060 8(‘060888860[) bOCBUd:;SQ)%S QO 0&) 08(‘)
800’)00)86'3@0 CDOOd&)Ob 8:][)00 8(“080, Q)C")‘SOQJOSOBOO; 386)60(")3@0[)6030[) 880)00@0 3806)68(“0@0

606803@0’)6030, 6888036)0 3(‘")6[)0@0080860[) QO l)C')BOOQJUé)O 3@00(8006)8860[) 6\)3("’)8868600)

3900939%0.  35(309b(hg00l  Lodyoemm  obozo  3ay3gdl  dmEel 96  oym  860dgbgemmgboco
3oblbgoggdnemo (I 3gngdo - 55:9.1, II 3gyo3de 558.8); 00odéol Lodgoemm Bmds Lozgemgsg oo
Lo 3mbhEmemm $3m0gL dmol o6 oym 360dgbgemmgboce goblbgoggonemo (I §3153d0 mosdéal gobogo
830 6+2.3 13, IT §3n3d0 6+2.1 13). I $3ne3d0 136 351309b6¢HL 0l 60 (44.1%) 35(3096(hb 3gmbeod Jj3069
8mdolb W1 or0ogdoo, 76 (55.9%) 353096(hL Jmbeos W2 aoogoéoa. II 3g3me3d0 80 3o3096hL dméal 33
(41.25%) 353096dL 3gmbeoo W1 33069 8mdol cr0odoo, beaemm 47 (58.75) 3o3096dhb W2 mroogdoéo.
336?)3‘3@ 303036035[) 3dm6@00’> oooodémb égeoqmsob 3b803bo éml)3 %odbméabo (BMI, 36333@0}50,

@006300 o bbso). I 3830330 BQBOSEOSBU, 60)33@0003 3dm6q>om é)gddmbobo o Q8033d00b
dg3o600900L Bomoemo doBggbgdgemo (>1.4) O Goomemmgoyfse 3336030 o Lgemo  dyemob
LBmEo 3nboo (>14.4 83) Boygotrcooer Onlay dhggdbozom moodeol smggbolb m3géoes. 3o3096hgdl
émag@mo Lm0 336000[)0 o @g%gdd)ob 33%06@360 oym <1.4 oo >1.28—83, oaosQé)anJoQ 333@0[}
LEBm&o 3360’)0[} bobdg > 14.4 38—83 Bon@oé@om moodéob oQQaasob m386oBoo Sublay 03d6°3°°°‘ 0d
30803603630, (4)0033@000(3 Bdms@ooo LEm&o 3360’>ob bobdg <14.4 33- 83 QQ/QG égd@nbobo o Q8033d00b
33%-)(4)@360 <1.39- 83 Bon@oéq)ooo moodéob QQQ&]GOB m3860800 dbememmee Onlay 03d6°3°°°'
Lo 3mbhEMmEm™ 331330 000dG0b 50z gb0L 3gLodsdalo Igmmen gobolvdmgés nbhEom3ghoioremace.
™3g60300L Lodnoemm bobgérdmogmds 1 3gnegdo 360dgbgemmagboce bozemgdo oym dgmedg $3negerob
dgcoorgdeo (I §ayo30 606, IT §zm030 90+8).

™3960(300L Igdcog ™8 LobBmemomggdel Homgbmdsd dgogebs: I $3ycde 4+0.3 (DRG bobhgdel
dmmbmgbgdol goomgoemalibobgdom Bggbl 3cmabo 3080 Jobodocmyo LoBmemwmy Boé3mocggbl 4 cmgL),
II 383%30 5+0.2. 300[)(9('03360303@0 60600‘3@33350 ($(4>0@c02>ob 06030306360, bgémao, d@mGosU@o
(030300, g36byemmdol  gmBobgds o Lbg.) o3obrogdmed dmb3adoemodoool gobdsgemmaesdo
80033@@@0360@, m336o300q>06 1 oo3ob, 3 oo3ol), 6 oo3ob o 12 msob 333@36; oq)égn@o
3emlihm3gooyemo gotommgdgde bgszomboéde ymagbol 306303emmdsdo o6 ggdmbos, m3geozoocob
1 og0b 3980093 3o gdgoal bobdoérg I §3103d0 oym 0.73% bmewm II $3yc3de 3.75%. 3 ogob
333@36 I 383%30 0.73%, II 383%30 2.5%. 6 0030[) 333@36 806)003@3?)8?)0 N 6880b0606>363@0.

m3360300b boagoqmo meOmB{JéoBon@o
100 : T
7
90
6
80 5
70 4 e —
60 ‘ \\«;O &'55 o\‘i‘b Q\Q\‘} &(55
o N % o NZ
50 ﬁwj

%,
G
49

40 Af

bo33emgg0 0 Lo 3mbhmenm
3802930 §3930 bo3mb( =0 ;535930 Lo gmbhtmemm

86



JECM 2025/5

& 390 I 11
LoBmemomaqdel BHompgbmds 3o YYege0 339930 3930
6 0603030(4)360 1 1
bg&)mao 1 5
5
bobb@@gs\) 0 1
4 Jeoemboggemo 0 1
’ (h3ogocro
2 Bob(i)ob, 0 1
26robrememdol
! RG0S
Lo 33€m930 tAnR0 Lo 396G mem™ {30 bb3° 1 1

12 0030[) 338@88 I 383%30 8060’:‘3@&6360[} bobaoég oym 0.73%, 1I 383%30 6.25%. 1 3830330
693000030 96 oxgodLoEgEemS, Lo mbhHEmemm Ignegdo oggodlotros gioegol 5 d93mbggge
(33[)05030[)0@ 0%, 6,25%), o9 333005383030 060@0330 033360, 6bmd 11 3830330 6830@03b
6060306)0’)63% 3.6. ,,300@06033 moodégbob“ oébgbmbo ©> domo 336) 0300360060 306)33@&@
Bo&dmgdnmo  3gébom3mmolhozol ™, I 3gmmde yemhGIbmbmgooggoom (36 CT 33emgg00m)
bocmymo o bgemoo gobnbigoce moogégdol 306c0s bobobo 0gdbo 396cmgob 93mbggérmByeme boBoemals
bnbe Bgrhoemgdo, Gmdmmgooy dgogolicod  Emgme3 ,dmEIEMOEg ®00doto“ o  ®bodbymmo
536@0@860 386060@0 odsa oooodéob 3mdodo o 338@80030 (4)3 3m6b063d300b RoBmdo. '36@0
006036l Gm3 olgme 3mbhm3ghogoyme  goboyemgdgde, Gmgmeogss Lgehmds o (3obheb
Bodmyoemodgds Onlay ¢hggdbo30L 3o8mygbgoel 393mbgggado §o6dmal egétrm sbemm dmbhm3goonem
3géomeodo oo B39bL 393mbggaodo dofomocooce Imggotgonmo ogdbs 3nbd(300l, 3o86maga 36rg3o6ohgdals
©° goBommgeodool godmygbgdom. gobdgmEgdomo m3gedzed o6 og330tggded. Sublay (hgdbozol
393mygbgdol d93;mbggaodo oo Bmdal Lgémdols o (3Ll BoBmyommodgdol swgoeo ddmbeos
1036 Imggoobgdom 3mbhm3géoonm 396omedo. 93 398mbgggada; doGomocn boBaemo obéyemcos
3mblgégohonmmo BocogmBom 33bgi30900L g0 3039b¢gdolbo o 03aBommgeodenl godmygbgdeom. 1
393mbgggodo  Lodobom  gobo  gobdgmégdemo  Jofyégonmo  Bofgge  (30bdol  93mbs 339moce.
0bb0dbogos, @B yggemod dgdmbggge ol godmIobdtrmgmmgdem. smbodbymo 353096 gdel
dgogoemynegmds 33emog gédgemgde. vmbobedboges ol gaodie, ™3 ggadone Bobs Lom3geoizom

33@83860}06 86)0)0@ 838@0[} 6060 38@@0[} U@oé)\)bmsmaéj\)%ﬂ\) U)O\)dé)(')b\) @\) 838@0[} 6060
3900emols 3560396950l Bgbogsligdemoco 3603g6gememgbace 56 Beool ggoliob bath3gdl.

VENTR GR

Abd Renal TIS0.4 MI 1.0 09260220250108

C5-1

40Hz% q & P BATUMI REPUBLICAN HOSPITAL
‘ -z R = 20250108.022609

_RS
Z10

87



JECM 2025/5

W2 moodoé)o, Sublay (LBméo 3350’;0[» ©> ng:md@ob

006003060 1.38)
By NS

Qol}snl}oo. 063080360 moodégbo ob@maoso@néo doénégoob 3603363@0}3060 80300633300,
063080360 moodé)abob F;oamgoq)obgboao 3603363@0030600 NN abooqmo@ 30633@0@0 MBSéoBoob
@émob Q03336'3QJ0 OSdGO 3360 506)338360 ©o 333@0[} @obnésob 330000@360, oéoagq) 300300660@'3@0
030060, oooodéob 0663@03 8@36068 dbm3oq>32>ob 336033800 ©o bomdoaonéo @06@333360, 3o
dmé0l 3"’@‘)6360[’ 36mq}ndeoob o anéo@oeoob bobaoég o 880‘)@‘"36"’03')832’0[’ 803@360
[11,12]. &9 3d)°383 30)@0836015 > dobo d33003860b 33[)603@0 d33960b 30[)3(502)000 0633600
09dMEOHME 0030 96 06563mgos. Imno3060 390980 O M9lyELgdal dmdagds 33emog Jodnbotgmdl.

063030360 moodoéo 3603363@00360@ onoégbgbb Bbm36360b boénlibl, o agbaboaobo@
603@86015 ob@gsb 30633@0@0 doénéaoob 333@3008 30300[)030@33 Bbm36350b boéalbol
603330063[)32)0[) m3o@b036)obom. Xvi 080l 60300 &Hm3 06(303036)0 moodégbo Qq)gb 30036330 NN
3boo@oo@ émamée d)gdsos'{]éo 383Qm332>ob 33@380, 06038@ 330060}@360 @06@333360[5 0300633
606300’)06)36’3@0 @0030@360, RY:) @oBob moodé)abob 60@00’) ) 33660@0’:60 dbm30@360b Qﬂ%f]dd)"b‘) o
boad) 3030[) oq>b0@8360@ 30@036)506030’) 330’)00@00, 00'3830 3o3od(4>mbm &Hm3 3603368@0030600
Bobolbot 6060[}03@36(\0[} 60@0[} 3m3o, 30080(300, 336)500’)3@0[560 30[) 330’:00@0, Homd aéooob 35603
333306@3[} doénﬁaon@o 30633ob 30033@0060, bmq)oo 83006)3[) 3b§)03 333806Q}8b 300[)0@00@63@0
6330@030[) a@bommbo. ?)336[) 303(4) 80300335333@0 60@000@0080360 306033063600
Sdoob 30030360@ 806[)03@363@0 q)goggdd)obo o LEm&o 336000[) oooGoogoéQ)mbob 330306@36‘), LEm&o
3360’)360[} bobdg o Bomo gdmb 30030'3(4)0 Led 336’033' 3360030[) 336600}@008000 omeooBoob 3md33@0
600@@0060[) 3053@3000 oooofjéob 60@000@0080360 30603806360 (63d03bobo o Qaqggdd)ob
moso%oﬁ@mba o 3003300636@360[5 b33060300b OGQSdbO) 803000386360 0dols 363@od800bm30b, o560l
o0y NN 33[}0&@363@0 ogolJBoolJ q)obnt433o 3000%0[)30360 aoammo3ob303@32>ob 80(4)333, 308603 NN
6330@030[) a@bommbob, Boqmb 30080300[) Bobolboto 806[)08@360[)0030[). 538615 33005333030
60@000@0080'360 30603306360 80300336363@00 38660003@0[)00 30[) 330000@0[)0 o Bo@ob 3m3ols
3365330[)00030[5, ob338 9 6 ,,800@06033 moodégbob“ oQamﬁgsobm:;ob o 33[)02)030[)0@ mood&mlj
6330@030[) 36)3335300[} 803600.

Qol.s 3350: @0%3635306833@0 30@80030 063080360 moodégbob ] 33660@0’:6030 06@330
363@3360303@0@ 38660003@0[)00 30[) 330000@0[)0 ©o boBémma%m 30[)0@0[) bobgmbobo ©o B3mdals
oq:g:j;god)néo 3363330[) 33[}0&@36@0’)60[5. 33660003@0[)@)0 30[) @0033(4)36306363@0 30@80030 06@330
3mb¢m3360303@0 60600'3@35360[} o oooofjéob 6)3(30@030[} 333306360[) 33[}06@36@0}60[}, 03306)3&)
MBSéoBoob bosaéd@o3mbob ©o bd)oBoooGo&)Bo QQSMSGSBOB 336)000@[), 6)08 bobmqmooo 30330 bg@b
'353006[) 3°B°36d)82’°l’ Qézmn@ 3030030636003@360[) o 63060@0008001), 0303QJ6003Q)0Q) 03306)3&)
030606&3(4) @060506336[}.

88



JECM 2025/5

a°3°°935353@° otgotyHo:

. Hope WW, Tuma F. Incisional Hernia. 2023 Jun 12. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024 Jan

2. Muysoms, F.E., Antoniou, S.A., Bury, K. et al. European Hernia Society guidelines on the closure of
abdominal wall incisions. Hernia 19, 1-24 (2015)

3. Ortega-Deballon P, Renard Y, de Launay J, et al. Incidence, risk factors, and burden of incisional hernia
repair after abdominal surgery in France: a nationwide study. Hernia. 2023 Aug;27

4. Ahn BK. Risk factors for incisional hernia and parastomal hernia after colorectal surgery. ] Korean Soc
Coloproctol. 2012 Dec;28(6):280-1. doi: 10.3393/jksc.2012.28.6.280. Epub 2012 Dec 31. PMID:
23346503; PMCID: PMC3548139.

5. Muysoms FE, Miserez M, Berrevoet F, et al. Classification of primary and incisional abdominal wall
hernias. Hernia. 2009 Aug;13

6. Halligan S, Parker SG, Plumb AA, Windsor ACJ. Imaging complex ventral hernias, their surgical repair,
and their complications. Eur Radiol. 2018 Aug;28(8):3560-3569. doi: 10.1007/s00330-018-5328-z. Epub
2018 Mar 12. PMID: 29532239; PMCID: PMC6028851.

7. Baucom RB, Beck WC, et al. Comparative Evaluation of Dynamic Abdominal Sonography for Hernia
and Computed Tomography for Characterization of Incisional Hernia. JAMA Surg. 2014
Jun;149(6):591-6. doi: 10.1001/jamasurg.2014.36. PMID: 24871859.

8. Townsend, Courtney M. Sabiston textbook of surgery: the biological basis of modern surgical practice,
21st international edition. 21 Missouri: Elsevier, 2022.

9. Venclauskas L, Maleckas A, Kiudelis M. One-year follow-up after incisional hernia treatment: results
of a prospective randomized study. Hernia 2010;14:575-582.

10. Demetrashvili Z, Pipia I, Loladze D, Metreveli T, Ekaladze E, Kenchadze G, Khutsishvili K. Open
retromuscular mesh repair versus onlay technique of incisional hernia: A randomized controlled trial.
Int J Surg. 2017 Jan;37:65-70. doi: 10.1016/j.ijsu.2016.12.008. Epub 2016 Dec 9. PMID: 27940291.

11. Colombo M, Maggioni A et al. A randomized comparison of continuous versus interrupted mass
closure of midline incisions in patients with gynecologic cancer. Obstet Gynecol 1997;89:684-9.

12. Héer ], Lawong G, Klinge U, Schumpelick V. Einflussfaktoren der Narbenhernienentstehung.
Retrospektive Untersuchung an 2.983 laparotomierten Patienten iiber einen Zeitraum von 10 Jahren
[Factors influencing the development of incisional hernia. A retrospective study of 2,983 laparotomy
patients over a period of 10 years]. Chirurg. 2002 May;73(5):474-80. German. doi: 10.1007/s00104-002-
0425-5. PMID: 12089832.

3380:6 qoooboﬁoo/‘g, 000858 3 3‘96:9@00/‘7, Jem3a3e 0E00
60@000@006036 306033@)635%3 coo03dbgdyemo b@éo@aaoob 3033{1@)360050
068030360 moadésbob 9 33660@006030
bogotorggememl og0e 93539698cmals Lobgemmdal y60gg&bodgho, bagseraggemm

éq80md

33[}030@0: 053030‘36)0 moodégbob oq;q;a?]so? 3%660003@0[)00 3ob 330000@0[)0 o boBémmSSm
80[}0@0[} 336)3330 33emo3 6)3360 od@no@:]é)o Smao@o doénéagbobo (D) 336500}@0)8360%030[).
36006@33360 Lo 3oooboo bb3oq>obb3o 808333?)0[) 80300, 350> dmérol 303@6333@0 3006[)3[)3[)0 moodéob
B3mdobo (B m3360300b boq;éagb dméol o ob333 068080‘360 moodégbob 33[)0&@00 3033060
83@060’)@36 Qo&:q)38336m06, 603 oooodéob 03006306360[) N 333@80080 6330@030[} Bobodotrmdve.
Qoqmé)gGBoéan@o 80@80030 oooodémb 3ol (D) 333@0[) Bobo 33@@0[} 3360’:00306 03006336008'3@0
b@énd@négbob 306088663&7[) 800030@0[}50636000 33[}06@000 od@amq)gb 38660003@0[)00 30[}
m30030@36)0 330000@32)0[} 3363330[} BSBQJQSBQMBOB.

330700@330: 33@33030 ﬁoémn@o oym 216 30308660, émag@moe DQSGOHGSmeom bbsoQobbsa
Bm3olo o @msé@o&)eoob oooodoém. I 33930 - 136, II 3390 - 80 303035@0. 303036036[} Bobolbot

gmoé@gmeom (4)0@000@0080'360 33@83360’ I 3an%ob 30803603&) U@oéngonm 300330308(4)'3@0

89



JECM 2025/5

Omamaé)oqgoo o U@Oéobmsmaéo%oo LBm&o 335000[)0 o @3033d(bob mosoqgoé)@mbob, LBm&o
336000[) bobdobo oo bod 336030[) HSBQ%oBSB@o@ o bb3o 3@060 336—@060’)60000603@0 33@33360.
0033(30, 3008300636000 3008303@363@0 @mamaéoo:;oobo ©o n@oéobmﬁmaéo%oob 30060333360[)
m05b33q>60b 80300, 030606&360 o boag@oeosm oBBSdGSBOQoG (bbo3360 Qod)3o(4>oo3o) 803003@06068
30[}63@36@000 dbememmee U@oéobmsmaéo%on@ 33@330[} ©>  Bobolbo6s 306533@000
3g6bom3mobho 3oL dgommel o LodBrmmgdm Foboemal Lobgmdsl o 8mdol. II (Lo zmbhGmemm)
333%30 80053@636 3080360860, 6)0083@000 338005333030 Qooaﬁm%o @0[)83@0 oym 3@0603360
dmbo(393900L LoogndggemBg o 96 aym 30bloBmgénemo moodeol Bybho Bmds, om3oemadozes;
336600’)3@0[}@0 30[) 330000@0 3306)5300@0 osoéom3géoeonqmqa. 330’;30@83630060[) 336000@0 12
0Aqq.

% 33@33330: I 333%30 30(3006036[}, 6)0033@0003 BdeQom 60d©nbobo Qo ngggdd)ob
Hg%oé@gbob domomo 308336363@0 (>1.4) oo 60@000@0080360@ 3336030 ©o bdg@o aneqmb LBm&o
3nboo (>14.433) Royhotrcooc Onlay (hgqdbo3ec moogéol smwggbol m3géoios. 353096k gL, Gmdgemme
LEm& 336000[)0 o @3033:100[) 330306@360 oym <14 o >1.28—38, 0303@6003@0Q 833@"[’ LBm&®o
336000[) bobdg >14.483—33, ﬁon@oéQom oooodémb oq;qaagsol) m336oBoo Sublay 03d6°3°°°‘ 0d
30803603630, 60033@0003 3dm6q>ooo LEm&o 3‘36000[) bobdg <144 83—38 Qo/oG égddmbobo o ngggdd)ob
33%06@360 <1.39—33, Bon@oéQom oooodémb OQQaasob m336)oBoo 8[)00@00@ Onlay ng&)som.
Lo 3006(5600@00 3830330 moodé)ob oqa@agsob 33[)06030[)0 330000@0 8060[}03@360 066600033(4)0303@0@.
m3360300b boano@m boﬁaéd@o:gmbo I 383%30 8603363@00360@ 603@360 oym 380063 383"30”"6
dgeorgdoo (I aygo3o 606, II aygo30 90+8). m3géopool 398cogma8 LoBmemmggdol BHompgbmdsd
330@6060: I 3830330 4+0.3, 1II 383%30 5+0.2. 300[)0003360303@0 806003@05860 (géoqmobob
06030306860, bgémao, démso‘m@o h303000, 66063@0}30[} 03006306060 o bb3.) qgobq){]?)ooq)o
300[)30(90@030300[) 606803@(\06030 8003{)@@@0‘360@, 0030(4:0(300@06 1 oo3ob, 3 oo3ol), 6 oo3ol) o 12
oo3ob 333@38; l’°33@33 383%30 bosmsoémwm 38‘3030006 33@06)36000 603@860 oym 806003@36360[)

Qab3350: @00\386)86806)86‘3@0 80@8(“080 068080'36)0 moodé)gbob 833&)60@(‘02}030 Odq)gsb

36)8(’)386}0803@0@ 386)600’)3@0[}0030[} 880’)("0@0[}0 @O b036)0")0)88(") 80[}0@0[} bobgmbobo QO 80’)80[}
30’)[)0("')386)080'3@0 80&)0)'3@86860[) QO mOOd&JOl} 6080@030[} 388806)86()[) agbod@g?)@mbob, 033068&)
("')386)0800[) bosaé)d@osmbob @O bOOBOC‘OsOéJBO @08m36860b 506866@03«)60[}, 6)08 b\)b(")@(")(") 30830
bS@b '368(")6[) 3080860860[} Qé}mn@ 808(‘030686)0}8@360[} QO 6)8060@000800[}, 0803Q6)m3@0@
5330693 530656l oobobogRL.

Oo

90



JECM 2025/5

LANA EZIESHVILI, NATIA PKHALADZE, ZAHRAA KHAN MOHAMMAD,
SOFIA TAMAZASHVILI, NATIA MISIRELI
A SILENT THREAT OF SPONTANEOUS HETEROTOPIC PREGNANCY IN THE ABSENCE OF RISK
FACTORS: A CASE STUDY
Tbilisi State Medical University, The First University Clinic; Georgia
Doi: https://doi.org/10.52340/jecm.2025.05.16

060 980990000, 6000 Gbocodg, 853630 bob endodoco, benggor 00d585d50cm0, booros Jobotgemo
L3mbhobyneo 3ghgdmpm3nnmo mELyemmmdcl hyde Loog@mbg Mol 3-goghmegdol
5606 Lgdmd0l EGM™U: 3emabo 3yGo 398cbgggal IgbBogems
mboqmbob bobg@aﬁbqgoo boag@oeo&o 360336b00300, 306)38@0 b0360336b0030m 3@06030;
Logotroggemm

6980739

39thgermpm3oyo mebymmds Le3g0cmmbbmbdors ©d Lodgommmlbmlgatg mélnemmdol
96nEEOMmYmo 303mgmm0bgdss. gb 03g00m0 dgmBatgmdos, gobls 3mtgdec L3mbHebyae Bobobgal
6 mb, 353698 dobo 3gdmbggggdo gooBotrs e8bstrg Brg3Gmmygenmmo (thggdbememmgagdal (ART)
393mygbgdabol. sGgymoe ©oogbmBa  3G0hognmoe 8603369emmgobos olgmo  goGorgemgdgdal
09300096 dbd30emgdemoE, GMgmEoes golzem8s o Lolbemegbs. Bggb Bo&dmgaggbor 30 Eemals
goemol 3g3mbgggol, Gm3gamboyg 96 3dmbrs odb3atrg Eg3Gmeygzonemo Lobhgdol 96 &ab;-
gogdhmEgd0l obhmEos o BMBgmoy MmELymmdal 39-6 3306089 HBoms Lobbrmgbolb o 33dob

d) 3030@[}. 0606b308060@360 n@@éobagéomo 80300 330093007 803003@06@0 6)00300(4)3
boBmeQJob:]GoéooGo b0330@mb6mb30@o mébn@mbo, ob333 30633860 30@0[} b0330@mb6mb606)3

mébn@mbo 608("’)030[) 83@0[) od(gosmbo @O 0’)03(')[)’3030@0 booobg 80:]0)00)86@0 60[)3@(")8088

60@00@868@0 @OBO&)OL’SO’)BODQ}O bOQ)BOGaadOOOaOOb 388@88, 30808660[) b033o@mb6mb30@o
mébn@mbo 8(‘038@8306}0 3&)0’)6@88860[) 806838 8060806)0’)0 @0 30686)0)8@0 @6)(")’3@0 603330

QOOBO@O. Sl) 3330’)53330 OBSOGSbb bObGé)OO‘gO’) dO&)néaOU@O 806)8382)()[) 8603368@0’)60[} @8@0[}0 QO

éob3ob 36)(‘)%0@0[) 803b8@030@

INTRODUCTION: Heterotopic pregnancy is a pathogenic type of dizygotic, biovular twin
pregnancy in which two distinct implantation sites occur simultaneously, with one egg entering the uterus
and the other halting its progression [1,5]. The two pregnancies are typically extrauterine and intrauterine,
respectively [1]. An ovulatory defect or a discrepancy in the two embryos' rates of migration due to the
fallopian tube's delayed capture of the fertilized egg could be the cause. It frequently happens as a result
of assisted reproductive methods rather than natural conception [5]. The incidental discovery of
intrauterine pregnancy was first reported by Duverney in 1708 while conducting an autopsy on a patient
who had died from a ruptured ectopic pregnancy. It is a potentially fatal illness that is easy to overlook,
challenging to identify, and affects 1 in 30,000 people in the general population [4]. Risk factors for
heterotrophic pregnancy are similar to those for ectopic pregnancy, including smoking, a history of
ectopic pregnancy, inflammatory pelvic disease, STIs, fallopian tube surgery, abdominal surgery,
endometriosis, infertility treatments, and some forms of contraception. These factors raise suspicion in
women at high risk for ectopic pregnancy, low risk women with IU gestation, and those exhibiting acute
abdominal pain and shock [3,5]. Tubal diseases, such as infection, tubal surgery, prior ectopic pregnancy,
and sterilization, were suggested to be the most important risk factors for heterotrophic pregnancy, with
71% of patients having at least one risk condition. Endometriosis, ovarian factors, zygote abnormalities,

unilateral salpingectomy, exogenous hormones, and pelvic abnormalities are the most frequent causes.
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The quantity of embryos transferred, the volume of the transfer, the number of embryos transferred, the
ovarian hyperstimulation medications, and the contractions caused by the transfer catheter can all have
an impact on the rates of heterotopic pregnancy following IVF [6].

In the first trimester, undiagnosed ectopic pregnancy can produce severe abdominal pain and is
associated with vaginal bleeding. Because the intrauterine pregnancy conceals the ectopic pregnancy,
diagnosing a heterotopic pregnancy after a positive pregnancy test is frequently quite challenging. A lower
level of the B-subunit of human chorionic gonadotropin (HCG) may indicate ectopic pregnancy, although
beta human chorionic gonadotrophin hormone may not be beneficial because the two pregnancies are in
different areas [1,2,5]. By detecting intrauterine and extrauterine pregnancy, endovaginal ultrasonography
provides an accurate diagnosis in 88.9% of cases. If this is not clear, an exploratory laparoscopy may then
be carried out [5]. Even with high-resolution ultrasound imaging and doppler, women with ectopic
pregnancy risk factors and low-risk women with IU gestation who have free fluid with or without an
adnexal mass, or who experience acute abdominal pain and shock, are frequently suspected, and the
diagnosis is typically made based on the presence of abdominal symptoms [2,3]. The intrauterine
pregnancy, abdominal cavity and adnexa of pregnant women with abdominal pain should be completely
investigated to rule out the possibilities of miscarriage, ectopic pregnancy, intrauterine pregnancy with
hemorrhagic corpus luteum, and adnexal torsion. Non-gynecological causes, such as appendicitis,
cholecystitis, bowel obstruction or pancreatitis. In a case report, a triad of abdominal pain, amenorrhea
and vaginal bleeding was observed in all patients who presented with heterotrophic pregnancy [5].

Surgical intervention is the treatment of choice to remove the extrauterine pregnancy while the
intrauterine pregnancy is preserved and fetal prognosis remains reserved and uncertain after treatment as
about 35% eventually develop into miscarriages [5]. Most often, the diagnosis of heterotrophic pregnancy
is made too late, which results in rupture and eventually hemoperitoneum. Therefore, early intervention
is necessary to prevent serious maternal complications [5]. Hence, we present a case of a spontaneous
heterotopic pregnancy diagnosed via transvaginal ultrasound in a patient presenting with acute abdominal
pain.

CASE PRESENTATION: A 30-year-old woman, gravida 2 para 1, presented to the emergency
department with lower abdominal pain and mild vaginal spotting at 6 weeks of gestation. She had no
history of ART, pelvic inflammatory disease (PID), or previous ectopic pregnancy. Her vitals were stable.
On abdominal examination, she had mild tenderness in the right lower quadrant. Her transvaginal
ultrasound showed Viable intrauterine gestation (single fetus, appropriate crown-rump length, cardiac
activity present), Right adnexal mass (30 mm) with a gestational sac and fetal cardiac activity and Free
fluid in the pouch of Douglas, suggesting possible rupture. From the above investigation, she was

diagnosed with Spontaneous heterotopic pregnancy with an intrauterine and right tubal ectopic

pregnancy.

This is an ultrasound image (likely transvaginal or
transabdominal) showing what appears to be an intrauterine
gestational sac with a yolk sac inside. The round, anechoic (black)
structure in the center suggests a gestational sac, and the
echogenic ring-like structure within it is the yolk sac — a normal
finding in early pregnancy (around 5-6 weeks gestation). Given
the presence of a viable intrauterine pregnancy, medical
management with methotrexate was not an option. The patient

underwent emergency laparoscopic right salpingectomy due to
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the risk of rupture. The intrauterine pregnancy remained viable postoperatively. On follow up, the patient
had an uneventful recovery and the intrauterine pregnancy progressed without complications, resulting

in the delivery of a healthy neonate at term.

DISCUSSION: About 8-12% of people worldwide suffer from infertility, and improvements in
infertility treatment combined with the causes of infertility can lead to multiple, ectopic, and heterotopic
pregnancies, with the fallopian tubes, ovaries, pelvis, and abdomen being the typical sites [6]. Diagnosing
heterotopic pregnancy might be difficult since its symptoms frequently resemble isolated ectopic
pregnancy or impending termination. The identification of an ectopic pregnancy may be delayed due to a
false sense of security caused by the existence of an intrauterine pregnancy. It is crucial to have a high
level of clinical suspicion, particularly in symptomatic patients.

There are two types of risk factors: ovulation induction and assisted reproductive technologies
(ART) and risk factors for ectopic pregnancy, which include history of infertility, STIs, intrauterine
devices, smoking, hormonal contraception, and pelvic surgery [4]. Furthermore, because multiple
gestations or a strong family history of multiple gestations may carry risks of heterotrophic pregnancies,
women who are at a higher risk of conceiving multiple gestational pregnancies should be closely
monitored and receive frequent prenatal visits throughout the duration [7]. Numerous variables, including
the location of the extrauterine pregnancy and the mother's condition at the time of admission, affect the
intrauterine pregnancy's fate. When compared to the areas in interstitial ectopic sac, it was shown that
the results for intrauterine pregnancies were better when the extrauterine pregnancies were situated in
the fallopian tube [5]. The location of the pregnancy, patient status, and personal preference will
determine whether to use a laparoscopic or conventional method; nonetheless, minimal intraoperative
uterine manipulation is recommended to avoid ruptures and damage to the intrauterine pregnancy. When
hemoperitoneum is present, immediate surgical intervention is recommended [5].

Furthermore, because multiple gestations or a strong family history of multiple gestations may
carry risks of heterotrophic pregnancies, women who are at a higher risk of conceiving multiple
gestational pregnancies should be closely monitored and receive frequent prenatal visits throughout the

duration [7].

CONCLUSION: Heterotopic pregnancy though rare in spontaneous conceptions poses high
diagnostic and therapeutic challenges, especially when no traditional risk factors or ART are involved.
Abdominal pain, vaginal bleeding, an elevated risk of tubal rupture, hemoperitoneum, and maternal
haemodynamic instability are common non-specific clinical characteristics that are challenging to detect
due to the intrauterine pregnancy. Even in cases of spontaneous conception, this instance emphasizes the
value of early ultrasound assessment in pregnant patients experiencing stomach pain. The main course of
treatment is surgery, with laparoscopy being the recommended technique to remove the ectopic
pregnancy. Life-threatening complications can be avoided and the intrauterine pregnancy preserved with
prompt surgical care. Early detection by transvaginal ultrasonography and prompt surgery can save lives
and maintain the viability of an intrauterine pregnancy, lowering the mother's and the fetus's morbidity

and mortality.
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SUMMARY

Heterotopic pregnancy (HP) is the simultaneous occurrence of intrauterine and extrauterine
pregnancies. It is a rare condition, particularly in spontaneous conceptions, but its incidence has increased
with assisted reproductive technologies (ART). Early diagnosis is critical to prevent complications such as
rupture and hemorrhage. We report the case of a 30-year-old woman who had no history of assisted
reproduction or risk factors and who had complained of spotting and stomach pain at 6 weeks of
pregnancy. Both a viable intrauterine pregnancy and a right tubal ectopic pregnancy were detected by
transvaginal ultrasonography. Fetal heart activity and free fluid suggested rupture. Following an
emergency laparoscopic salpingectomy, the patient's intrauterine pregnancy proceeded without any
issues, and a healthy term baby was delivered. This case demonstrates the value of urgent surgical
interventions to ensure a positive outcome for both the mother and the fetus, as well as the necessity of
keeping high index suspicion for heterotopic pregnancy in symptomatic early pregnancies, regardless of
risk profile.

Keywords: Case study, Silent Threat, Spontaneous Heterotopic Pregnancy, Risk Factors
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SUMMARY
The article presents a clinical analysis of the course of the disease and the effectiveness of the
combined use of the systemic drug Itraconazole and the local drug Onychosan on 155 patients with
onychomycosis aged 30 to 50 years. The effectiveness of this treatment method was 92.7%, it was well
tolerated (98.5%) and had minimal side effects.
Keywords: Onychosan, Itraconazole, Onychomycosis, Rubromycoses

OHuxOMHKO3 — OYeHb pacIpocTpaHeHHOe 3abosneBanue. [lo o6pamaemMocTH Bpady, IIO
eBPOIeIICKUM JaHHEBIM, 3a00y1eBaeMOCTh gocturaetr 3-5%. OHuxoMuko3sr MoryT Berpedarsesa y 10-20%
Hacenenus [2]. Kax mpaBuio 3a607eBaeMOCTh Cpeny Pa3sIHUYHBIX TPYII HaceleHUsI He OJWHAKOBO U
3aBUCHUT OT MECTHOCTH IIPOJKMBAHMS, BO3pacTa, IpodecCHy, II0Ja U HEKOTOPHIX APYTHX (PaKTOPOB.
OcnoBusle Bo3Oyzutenu OHHMXOMHMKO3a — aHTpomoduiHble rpubbl — Aepmarodurel T.rubrum u
T.mentagrophytes var. interdigitale. OruxomuKo3 Ha pykax, Bei3siBaembrii Candida albicans, B 3 pasa uame
BCTpeYaeTCs y JKEHIIWH, B YaCTHOCTH y IIOBapOB, KOHAUTEPOB, IpadeK, pabouux KOHCEPBHBIX (HabpuKk,
KOTOPBIM IIPUXOJUTCS JOJITO JePXKaTh PYKU B BoJie U paboTaTh C caxapaMH.

B HacTosmiee BpeMs JeueHHe OHMXOMMKO30B IIPE/ICTaBIseT CO00H OfHY M3 3HAUMMBIX IIpoGIeM
coBpeMeHHO# gmepmaTosnoruu. CylecTByeT MHOXECTBO CHCTEMHBIX M TOIMYECKUX AaHTHUMUKOTHKOB.
BBumy mupoOKOrO pacmpoCTpaHeHHWs, a TaKXKe pasBUBAIOLIEHCA YCTONYMBOCTH BO30OyZUTeNeHd K
AQHTUMUKOTHUKAM, IIOPOXJAEeTCs BAKHOCTh BBIOOpA ONTHMMAIBHOTO jedeHud. Hanudue TOTagbHOTO U
IIPOKCHMAaTBHOTO OHHXOMHKO30B /JIaeT BO3MOXXHOCTh Bpady HA3HAYUTHh CHUCTEMHBIH AHTUMUKOTHK.
CucremHas Tepamus obecliednBaeT IPOHUKHOBEHME IIpelapaTa B HOTLTH depe3 KPOBb. XOTS OHA He
II03BOJIIET Cpa3y CO3/aBaTh B HOITE TaKHMe BHICOKME KOHIIEHTPAI[MM, KaK IIPH MEeCTHOM HaHeCeHUH,
IIOCTYIUIEHUe IIpellapaTta B HOTTEBOE JOXKe X B MATPUKC IIPH CHCTEMHOM Tepaluy rapaHTHPOBAHHO.
CucreMHble IIpellapaThl MMeEIOT KyMY/IATHBHOE IeMCTBME U HAKaIlIMBAIOTCA B MAaTpPUKCe HOITA B
KOJIMYeCTBAX, HAMHOTO IIPEBOCXOAAIIMM MWHHMMAanbHble mozapisiomue KoHueHtpanuu (MIIK) u
CIIOCOGHBI COXPAHATHCS TaM IIOC/Ie OKOHYaHUs tedeHus [7,8].

B xavecTBe CHCTEMHOTO aHTUMUKOTHKA aKTyaJIbHO Ha3HaueHUe VTpakoHas30sa, KOTOPBIH XOPOLIO
BcacerBaeTca JKKT, merabonusupyercs B meyenu u okosno 80% BemBomuTca ¢ Modod. MTpakonasorn
IIPOHUKAET B HOITEBYIO ILIACTUHY IIPEHMMYINECTBEHHO Yepe3 MaTPHUKC, TaKXKe depe3 HOTTeBoe yoxke. Ha
IVICTAIBHBIX KpasX HOTTeH UTPaKOHA30JI IOABJISIETCS B CpefHeM Ha 8 HeJesle OT Havasa jgedeHus. I[locie
OTMeHBI JIeYeHUA UTPAKOHA30JI B 3P PeKTUBHBIX KOHIIEHTPAI[UAX 3aZlep>KUBAeTCs B HOITAX Ha 8-6 Hefeb.
B xauecTBe MeCTHOI Tepally OIPaBAAHO HCIIOIB30BaHKE paspyuraomeil Ma3u OHUXOCAH, COLep KaIUiL

oxoso 50% xapbamuza.
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Lems paborsr. M3yuuth KIMHUYECKYIO 3()QPEKTUBHOCTh IIPEJIOKEHHOTO KOMOHUHUPOBAHHOTO
MeToza Tepanuyu OHUXOMHUKO3a, Pe3UCTEHTHOTO K IPeIbIIyLlieMy Je9eHUIO, C MCII0Ib30BaHHEeM MEeCTHOTO

aHTUMHUKOTHKA VITpakoHa30J1a 1 MECTHOI Tepanuy KepaToJIUTHIecKoi Mazu OHUXOCaH.

Merozuxka uccnaegopamuia. O6beKTOM uccaeqoBanus cranu 115 nmauenTtos B Bospacte ot 30 1o 50
JIeT, C JUATHO30M OHMXOMHMKO3 M MHKO3 IJIAZIKOHM KOXH CTOII, IIOATBEPKIeHHbIH maboparoprHo. M3 Hux
MyxunH Obuto 57 (49,5%) u 58 (50,5%) sxemmunu. IlamueHTBI MOAOUPANUCH IO KPUTEPHIO
Hed(hdeKTUBHOCTU PaHHee IPOBOAMMOrO JeYeHI OHUXOMUKO3a. V3 Hux camoedeHreM 3aHUMAINUCh 32
(27,8%) manuenra. JlanHoCTh 3a60eBaHuA cocTaBiana ot 1 roxa mo 4 met 'y 25 (21,7%), ot 4 no 10 ety
38 (33%) u Gomee 10 mer y 52 (45,3%) Gonsubix [5]. Bcem maiueHTaM [0 HasHAYeHUS JeUeHUA
IIPOBOZAMIIOCH JaGOpaTOpPHOe MCCIef0BaHue (MUKPOCKOIINS, IOJTMMepa3Has peaKIiys, II0CeB), OIpeesIsiIn
BUJIOBYIO IIPHHA/JIEXKHOCTh IpuOOB. B mpormecce mcciemoBaHMA ITanMeHTaM IIPOBOAUIICS ABYKPAaTHO
6UOXMMUYECKUl aHAIN3 KPOBU ¥ MUKPOCKOIIMYeCcKoe MucciefoBaHue dyepes 3, 4, 5 u 6 Meca1es oT Havyaia
Jle4eHH . BIABIeHBI COTyTCTBYIONIYE IATOJIOTUH B Br e TacTpuTa — Y 4 (3%), BAPUKO3HOTO pacIINpeHus
BeH — y 6 (4,5%), aTonmueckoro mepmarura — y 2 (1,5%), mumeBoit ajnepruu U HelepeHOCHMOCTH
aHTHGaKTepHaNIbHBIX IpenapatoB — 6 (4,3%) obcremoBanusix. Y 98 (85,2%) manmeHToB GBLI BHIABIEH 1.
rubrum, BhI3bIBAfONIMiI Haubosee PACIPOCTPAHEHHYIO [UCTAIBHYI0O (OpPMy OHHXOMHKO3a. 1T.
mentagrophytes var. interdigitale, xax MoHouHbekius o6HapyxuBaici y 7 (6,2%) mauueHTOB.
Coueranue T.rubrum u T. mentagrophytes var. Interdigitale 65110 BeissBIeHO y 8 (6,9%) GompHBIX. Y 2
(1,7%) mamumenToB coueranue T. rubrum u gpoxckemomo6ubix rpubkoB Candida spp. Ilomyuenmsie
Pe3yJIbTaThI CBUETENIBCTBYIOT O IOIUITHOJIOTMYHOCTY OHIXOMHUKO30B, YTO B CBOIO OYepesb He0OXOIUMO
YYHUTHIBATh IIPU BBIOOpe MeTOoma nedeHHd. JInd OIEeHKM KIMHUYECKOTO IIPOABIEHHUA IIPOILEeCCa MBI
HCIIOIB30BATN KIACCH(UKAIIUIO OHMXOMUKO30B, IpemyioxeHHyI0o N. Zaias, BKIIOYAIOMYIO AMCTATBHO-
JIATepaIbHYIO IIOZ, HOITEBYIO, IIOBEPXHOCTHYIO OeIylo, IPOKCHUMAJIBHYIO IIOZ HOITEBYIO M TOTAJIBHYIO
nuctpodpudeckyo ¢opmer [2,6]. IIpu HambGosee dYacTo BCTpeYaeMOi AMCTAIBHO-JIATEPATBHON IIOZ
HOTTeBOI (POPMBI XapaKTePHbIM IIPOSIBI€HUEM ABJIAETCS OHUXOJIU3UC, IUIACTUHKA TepsAeT IPO3PAYHOCTb,
Kpali HOTTA KPOIIMTCA, HEPOBHBIM, KICTOHYAETCA W Pa3BUBAETCA I10J], HOI'TE€BOM I'MIIEPKEePATOo3.

Cpenu mcciemyeMsbIX IAIIIEHTOB y BCeX OOJBHBIX B IIATOJOTMYECKHI IIpoIlecC OBLI BOBJIEYEH
HOTOTh | masneia ¢ MpHGIM3NUTEIHFHO OJMHAKOBOM 4YacTOTOM Ha obeux cromax. Jlyms BbIOGOpa jIedeHUs
OHHMXOMHKO3a2 HEOOXOZMMO YYHUTHIBATH HECKOJIBKO (DaKTOpoB (kiImHMYeckas (opma 3aboseBaHUA,
CKOPOCTH PpOCTa HOTITE€BOHM IITACTHHBI, IUIONIALb IIOPRXXEHHS, BBIPAXKEHHOCTh IIOZ HOTTEBOTO
runepkeparosa) [1,3].

JleueHMe IPOBOAMIIOCH CIEAYIOUM OOPa3oM: ImalyeHTs! moxydanu Vrpakonason B gose 100 mr
IlBa pasa B IeHb B TedeHUH 15 gHel ¢ 15-1HeBHBIM IIepepBIBOM, C ABYXMeCAIHBIM KYPCOM IIPU IOpaKeHNH
HOTTEBBIX IIJIACTUH PYK U IIPH MOPAKEHUHU CTOIl — TPeXMeCAYHBIM KypcoM. Ma3p OHMXOCaH MeCTHO IIOZ,
IIJIACTHIPh HAKJIABIBATH HAa IIOPRXKEHHBIE HOTTEBBIe IUIACTHHBI HA CPOK 5 AHeN I pasMATdeHUd U
paspylLIeHHs BBIDAKEHHOTO THUIIEPKepaTo3a HOTTEeBOro joxa. [locie KaXAOro CHATHA ILIACTHIPA
IIOpa’kKeHHbIe YaCTU HOITA YZAMAINM MAaHUKIODHBIMH KyCadKaMH, ITOCJIe YerO IPHMEHIOCh Hapy>KHasd
dopma mpemapara MwukocaH B Bue CIHPTOBOTO PacTBOpa, COZEPXKAIIErO CATHIUIOBYIO KHCJIOTY,
Pe30pIUH, YUCTHIN HOA, KaJIUiA MOJATA. B TeueHWH IIOJHOTO Kypca JedeHHs IAIMeHTHI ITapajlIeIbHO
IIPUHUMANIKM TeIlaTOIPOTeKTOP, BUTAMUHBI TPYIIBI B, IpoTeonuTwdecKuil (epMeHT, IIOBBIMIAIONINI
3P PeKTUBHOCTh CUCTEMHOTO aHTHMHUKOTHKA, YIYYIIAIONUH TKAaHEBYIO IIPOHUIIAeMOCTb.

O6paboTka pe3yIbTaTOB IIPOBOAMIIACH C IIOMOIIBIO IIPOrPaMMbI 0OPaGOTKY 3IeKTPOHHBIX TaOJIHI],

Microsoft Excel ¢ wmcmosns3oBaHueM OOILIEIPUHSTHIX CTATUCTUYECKUX MeTONOB BbrumciaeHus. OueHka
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JOCTOBEPHOCTH PE€3YyJIbTATOB HMCCIE€NOBAHNA W HaJINYHE CBA3HM MEXAY IIPpH3HAKAMHK OIIpeneaancCh IO

kputepuio coorserctsus K. ITupcona (x2).

PesynsraTsl u o6cyxmenus. Hamu Gbny mpoaHaIusupoBaHHbIe SIUAEMHUOIOTHIECKHe (aKTOPHI
pucka 3aboneBaHusA. TpeTh mAIEHTOB C OHMXOMUKO3aMH YKa3bIBATH HA HAJIMYME IPYroro GOJIBHOTO B
cembe (x2 = 6,249, p<0.01). Jpyras 9acTh IANKMEeHTOB MH(PUIMPOBAINCH B MeCTaX OOIIECTBEHHOTO
II0IF30BaHUA (TOCTUHUIIBI, GaCCeHHBI, CAIOHBI U T.[.) BepOATHOCTH COOTBETCTBUS IIOTYYEeHHBIX JAHHBIX
CZeJITaHHOMY IIpefIosoxeHuio coctaBuno p<0.05 mpu x2 = 3,860 [3].

Horressie mnacTunsl V manblies 6sutu usMeHeHs! y 82 (71.3%) mamueHTOB, OpaXKeHNe HOITeM
npyrux mansueB B 33 (28,6%) ciaygaeB. IlopakeHus HOITeBBIX IUIACTUH KucTeir 6puto y 8 (6,9%)
MIAI[MEHTOB C AJINTeTBHOCTHIO 3a601eBanusd 6oiee 10 ner. JJucranbHyio GopMy OHIXOMUKO3a HAOIIOHaIN
y 102 (88,7%) cnyuasnx, u3z Hux y 25 (24,5%) mamueHTOB IIpoliecc oxBaTeiBax 1/3 miuHbI HOTTS; V 77
(75,5%) — Gonee 2/3 HOITA WM TOTAJIBHBINA. YMepeHHBIH rumepkeparo3 y 33 (28,7%) GombHBIX U
BeipakeHHBIH — y 80 (69,6%) pacueHuBanca Kak TKeloe Te4eHHEe OHUXOMMKO3a COTJIACHO HHIEKCY
KNOTOC, cpennee 3HaueHme KOTOPOro cocTaBiano oT 13 mo 16. Y 67 (58,2%) GonbpHBIX BCTpedanoch
IIOpa’KeHUH KOXH CTOII B BUJle CKBAMO3HO-TUIIEPKEPATOTUYECKOTO XapaKTepa. Bce mamyeHTsI 3aBepuIIn
KypC TpefIOKeHHOM HaMKU KOMOWHHPOBAaHHON Tepamuu (CHCTEMHOTO aHTUMHMKOTHKA U HAPYXHOTO
KepaToJuTHYecKoro cpexcrBa). Ilocrme 12-HemenpHON Tepamuu  OTpHUIATETIbHBIE  Pe3YJIbTATHI
KOHTPOJIBHOM MUKpOcKomuu Obumm morxydeHsl y 88 (76,5%) Gompubix. Ilo maHHEIM MHKpOCKOIHH,
mpoBoguMOM Ha 18 Hezese OT Havana JIedeHHs, OTCYTCTBHe BO30Oyaurens mokasano y 112 (97,3%)
6onbpHBIX. BceM mamueHTaM C OTPUIIATETBHBIMHU Ppe3yIbTaTAMH MHKPOCKOIMU OBLIO PeKOMEHZOBAHO
IIPOZOJDKeHNe HAapYXXKHOU Tepalluy IIPOTUBOTPUOKOBBIM CPEACTBOM B TedeHUHU 6 MecsareB M 00paboTka
00yBU aHTHCEIITHKAMHU U IPOTHBOTPUOKOBBIMYU cripesiMu. Uepe3 3 MecsIia IOCIe OKOHYaHUA IedeHus (6-
8 MecsAueB OT Havana jJe4eHUs ) HAa KOHTPOABbHBIH ocMmoTp saBuiuck 110 (95,6%) maruentos. IlomxHoe
BOCCTAaHOBJIEHHMEe BHeIIHero Buza Horreil mpomsomia y 102 (92,7%) maunmenrtos. HesnaumTembHbre
IIPOABJIEHUA HIHUCTATBHOTO THUIEpPKepaTo3a coxpaHanuck y 8 (7,3%) OOMBHBIX, KOTOPBIM OBLIO
PEKOMEHIOBaHO IPOAOLKEHME MEeCTHOH Tepaluy A0 IIOJHOTO perpecca KIMHUYECKUX IIPOSBIEHUIH.
Ananus pauHseix Ouoxumudeckux mokasareneit (AJIT, ACT, xonecrepuna, menounoit Qocdarassr,
6unupyOrHa, KpeaTHHUHA KPOBM) IIOCJ€ OKOHYAHWS JIeYeHUs He BBIABIJI 3HAUYWMBIX M3MEHEHWH II0
CPaBHEHUIO C JAaHHBIMH, IIOJTyYeHHBIMH [0 Hadajna jedeHHs. Kak IIpaBUIIO 3TO CBA3AHO C BO3PACTOM

o6cnemyemsix (ot 30 mo 50 seT) 1 HEOTATOIEHHBIM aHAMHE30M.

3akioueHue:

1. Komb6unupoBanHoe mpuMeHeHHe VTpakonasona u OHuxocaHa (CHCTEMHOTO M MECTHOTO Cpe/CTBa)
IJIs JIe9eHNs OMUXOHHKO30B II0Ka3aJI0 BEICOKYIO dddekTuBHOCTE (92,7%).

2. JleyeHHe OMMXOHHUKO30B KOMIUIEKCHBIM IHOAXozoM Mrpakonazomom um OHHXOCAHOM 3HAUHUTETBHO
COKPATHUJI CPOKU JIeUeHHUs IAllIeHTOB.

3. IlpemmoxXeHHBIN HaMK METOZ, IIapajUIeIbHOTO MpuMeHeHus Mrpakonaszona u OHuXOCaHa OTIMYAICA
xopoureii  mepeHocumocTeio  (98,5%) u  He3HauWTENBHBIMH ~ IMOOOYHBIMU  3ddeKTaMu.
JlaHHasd MeTOZMKa Jle4eHUs MOXeT OBITh peKOMeHZOBaHa B aMOYJIaTOPHOI NpaKTUKe [ JIeYeHUs
IAIIEHTOB C OHMXOHUKO3aMHU JAepPMaTOPHUTHOH OSTHOJIOTHM, KOTOPHIM paHHee IPOBOLUIOCH
Ge3pe3yIbTaTHO IIPOTHBOTPUOKOBASA TEPAIINs, a TAKXKe MAI[UeHTaM C JAIUTeIbHBIM TeueHneM 60Ie3HU

IIPX HAJTUIUU TOTAIBHOM U IMPOKCUMATBHOM (OPMBI OHEXOMHUKO3A.
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BE)XAH AKOBAJI3E, HATAJIBA IIIABJHA, TAMAP AKOBAJI3E, BACHIHH HOBHJ/I3E
COBPEMEHHBIE METOZbI MECTHOT'O M OBIIIEI'O JIEHEHHWA
OHHNXOMMKO30B 1 PYBPOMHKO30B
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Meguuunckuit uentp “"SANITAS” r. Barymu, ['pysus

PE3IOME
[IpencraBneH KIMHUYECKUH aHAMW3 TedeHWs 3aboseBaHUS U 3PeKTUBHOCTH COYETaeMOTO
IIpUMeHEeHHUA CUCTeMHOTo Ipemapara MrpakoHasona u MecTHOro cpeacrBa OHuxocana y 155 6ombHBIX
Onnxomukosamu B BospacTtHoii rpymme ot 30 mo 50 sner. DdpdeKTUBHOCTS ZAHHOTO MeTOHA JeYeHHI
cocraBuna 92,7%, ornuvamock xopoureil mepeHocuMocTbio (98,5%) M MUHMMAaNTBHOCTHIO ITOOOYHBIX
addexTos.
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BEJAN IAKOBADZE, NATALIA SHAVDIA, TAMAR IAKOBADZE, VASIL IOBIDZE
EFFECT OF PROTEOLYTIC ENZYME ON THE PITUITARY-GONADAL AND
PITUITARY-ADRENAL SYSTEMS IN NON-SPECIFIC URETHROPROSTATITIS
Batumi State University of Sh. Rustaveli, Georgia; Medical center “SANITAS”, Batumi, Georgia

SUMMARY

To determine the effectiveness of the proteolytic enzyme “Serrapeptase”, it was prescribed to the
patients (n=35) with non-specific urethritis complicated by inflammation. The proposed medicine was
effective in disorders of the pituitary-gonadal system and pathospermia, but ineffective in prolactinemia.
The level of follicle-stimulating hormone and luteotropin decreased to normal, the level of testosterone
and estradiol in the blood increased, the function of the pituitary-gonadal and pituitary-adrenal systems
was regulated.

Keywords: proteolytic enzyme, serrapeptase, reproductive system, non-gonadal urethritis.

HeronopeiiHble ypeTpUTHI — 3TO BOCIAJINTEIbHEIE 3200IeBaHNS YPeTpPhl, He BbI3BaHHbIe Neisseria
gonorrhea, BcTpewarouruiecs /JOBOJBHO 4dallle, 4YeM TOHOpes. BBHUAYy TOro, 4YTO STHOJIOTHYECKAs
OUATHOCTUKA CJIOXHA, IAI[MEHTHl He BCEerZa IOJIYyYaloT PAallMOHAJbHOE JeYeHHe, PACTeT yAeIbHBIH Bec
TIOAOCTPHIX, TOPIIUAHBIX U JaTeHTHHIX GopM 3a00sieBaHUil, YTO BiIedeT 32 COOOM XpOHUUECKOe TeueHe
HETOHOPEHHBIX YPETPUTOB OCIOKHEHHBIX BOCIIaJIeHHEM OPraHOB MOUIOHKH U IIPeZCTaTeNIbHON JKeJe3bl
[7,8]. He o6Hapy»xeHO LOCTaTOYHO JAHHBIX O COCTOSHUN KOPTUKOTPOIIHOM U TOHALOTPOIHON PYHKIHUAX
runodusa, MUHEPANIo- U TITIOKOKOPTUKOUTHON (YHKUMAX KOPHl HAAIIOYEYHUKOB IIPH HETOHOPEHHBIX
yperputax. HeocTaTouHO M3y4eHBI COCTOSIHUE PEIPOLYKTUBHOM CUCTeMbI M (PyHKIIMK TUIIOPHU3aPHO-
TOHAJHOU U TUIIO(U3aPHO-HALIIOYeYHUKOBOM CUCTEM IIPU HETOHOPEHHBIX yPeTPUTaX U BbI3BAHHBIX UMU
OCJIOXKHEHUSAX II0CJe IPUMEHEeHHS TPaJUIMOHHBIX MeToZoB jedenus [2,3]. CraHzapTHas Tepamus
HETOHOPEHHBIX YPETPUTOB OCHOBAaHA Ha IPUMEHEHWM aHTHOGAaKTepHaIbHBIX IpemnapatoB. OpHAKO
COXPaHAIOMA’ACS CUMITOMATHKA IIOCJIe Kypca Tepamuu HaGmozaeTcs y dacTu manueHToB (o 10-20%)
[5,8]. OzHO# U3 BO3MOXKHBIX IIPUYUH MOXKeT OBITh (pOpMHUpOBaHUe OHUONIEHOK, CHIDKEHHAs TIeHeTPallisI
AQHTHUOMOTHKOB B TKAHY U BBIPAKEHHBIN BOCIIAIUTEIbHbII OTBET.

Ceppanenrasa (CepparuomnenTtuzasa) IpeacraBaieT ¢ coboi GpepMeHT, morydaeMslil u3 Serratia
marcescens E-15 u o6razmaeT CIOCOOHOCTBIO PACIIEIIATH OeJIKOBbIe CyOCTpPAaTHI BOCIIATHTEIBHOTO
mpoucxoxgenusa. CeppamnenTasa pacuierigeT GuOpUH, Ka3eHH, MyKOIIOJIHCAXapHU/Abl, pa3pylLIaeT yPOBEHb
mpoBocnaniutenbHbix MenuatopoB (INF-o, IL-6) [6,10]. Ona o6mazaer: IPOTHBOBOCIIAIUTENIBHBIM
IetictBueM; (pUOPUHOMUTHYECKUM [AeHCTBHEM; aHTUOMOTUKOIETeHIUPYIOMUM 3hQeKToM; yIydiiaeT
MUKPOIIUPKYJ/IAIUIO U IPOHHUIIAEMOCTh TKaHU. B 1uTeparype MMeIOTCs JaHHBIE O ee IPUMEHeHUU IIPU
Pa3IUYHBIX XPOHHUYECKHX BOCIIAJIUTENbHBIX IMPOLECCaX, OZHAKO €€ WCIIOJb30BaHWE IIPU HWH(EKIUIX
MOUYEIIOJIOBOM CHCTeMBI H3yYeHO HeJOoCTaTouHO. Hacrosmee mcciefoBaHHE IIOCBAIIEHO OLEHKU

s dexrruBHOCTH CeppamenTassl B TEPAIIUK MY>KIUH C HETOHOPEHHBIM ypeTpuTamu [11].
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Lems uccrepopanua. Paspaborka sddeKTUBHBIX METOAOB JUATHOCTUKYU U JIeYeHUA HapyUIeHHI
PelpONyKTUBHOM CHCTEeMBI IIPM HETOHOPeHHBIX YpeTpPHUTaX M HUX OCJIOXKHEHHAX, WCXOAA U3

(bYHK]_H/IOHaJIBHOI‘O COCTOAHHUA I‘I/Il'IO(bI/IBEI, IIOJIOBBIX JK€JI€3 U KOPbI HaAIIOYE€IHUKOB.

Marepuanst 1 mMetozpl. [laToreHmernyeckyio ponab HapymeHWH QyHKIME runodusa, IOJOBBIX
XKeJle3 ¥ KOPHI HaITIOYeYHUKOB B PACCTPOICTBAX (GepTUIBHOCTH MY>KIMH IIPH HETOHOPEHHBIX ypeTpUTax
Y OpXOSNMUAUIVMUTAX OIpeNe/LIM IIyTéM MW3Y4eHHSI COZEepXKaHWA KOPTHUKOTPONMHA, GOIU- U
JIIOTEOTPONIMHA, IIPOJIAKTUHA, TECTOCTEPOHA, OCTPAfUO0Ja, KOPTHU30JIa, aIbJOCTEPOHA B KPOBHU
“MMyHO(MEpMEeHTHBIM MeTooM (ammapar «JJjuiaiica»); cofepykanue ampaocrepora, 17-KC u 17-OKC B
MO4Ye — XpoMarorpaduYecKUM M CIeKTPOQOTOMETPUYECKMMM METOZAMMU; TaKkKe IIPOBOZAIIIOCH
JIIOMUHECIIeHTHO-MHUKPOCKOIIMYeCKOe HCCIeIOBaHUA JAKYIATa. JIMarHO3 HETOHOPEeHHBIX YpeTpUTax
MIOATBEPXK/AATH OOHapyXXeHHeM TPUXOMOHAJ, XJIaMHUIWM, ypearIa3MaTUdeCKOH, MUKOIIA3MAaTUIeCKOH
naexkuumit, BIII-1 u  BII[-2  (Bupyca mpocTroro repumeca), 0aKTepHOCKOIHYECKUMH,
6aKTepUOIOTMYECKUMH, CeposorndeckuMu Metogamu [9]. [lnf jedeHHs HETOHOPEMHBIX YPETPUTOB,
OCJIO)KHEHHBIX BOCIIAJIEHHEM OPTaHOB MOUIOHKM HCIOJIB3YIOT IpoTeonuThdeckue (epments: [1,10],
KOTOpBIe YIy4IIaioT IPOHNKHOBEHNE XMMHOIIPEIIapaToB dYepe3 TKAaHeBOH Gapbep.

[Tporeonurnuecknit spdexr Ceppamenrtassl BKIIOYIJIM B CXeMy Je4eHHS HETOHOPeHHBIX
YPETPUTOB, OCJIOXKXHEHHBIX IBYCTOPOHHEH WH(MIBTpaLMei IOJIOBHIX kKeiae3. OOBEKTOM MCCIeOBaHUSA
cranu 35 manueHTOB (B Bo3pacTe 28 mo 42 jer) ¢ KIMHHUYECKM U JIAGOPaTOPHO NOATBEPKIEHHBIM
HETOHOPEHHBIM yPeTPUTOM. Y UMTHIBAIM TAaK K€ XapaKTePHYIO CHMIITOMAaTHKY (CKeHWe, BBIIENIeHUS,
60sp mnu guckoMeopt, nowtakuypust). Ceppamenrasy B mose 120 000 E/l Hasnauanu gBa pasa B feHb 3a
30 MEHYT 70 e[[bI 3aITMBasA OZHUM CTAKaHOM BOABI B TeueHNH 2-X Hefleab. OIeHKa IPOBOAMIIACH [0 Havala

JeueHUs U Ha 15 meHs: Kano6bl, TOpPMOHATBHEIE TTOKA3aTe .

Pesynsratel u o6cyxzeHma. JluHaMuKa KIMHUYECKUX CHMITOMOB Yy IIAIIMEHTOB C
HETOHOPEeHHBIMU YpeTpUTaMu 10 u mocie jnedeHus CepparernTas3oil IpefCTaBlIeHa B BUE AHATPAMMBI
(pucynok 1). Ilokasarenu rumodu3apHO-TOHAZHON U TUNOPHU3APHO-HALIOYEUHUKOBOM CHCTEM ¥

MAI[MEeHTOB C HETOHOPEIHBIM YPETPUTOM JI0 U IIOCJIe JIeYeHN IIpeCTaBlIe sl B Tabuuue 1.

Pucynox 1. /lunaMuka KIMHHYeCKHMX CHMIITOMOB y IAIIMEHTOB C HETOHOPEHHBIM YPETPHUTOM /IO H IIOCIIe
nedenus CeppamenTasoii:

100 %
g 3.8 I o nevenus
2 80%- 71,4% ] Mocre neyerns
o
§ 60 % -
£ ° 51,4%
=
& 40% -
g
8' 51,4%
C 20% 171%

0% - 5,7 % 11,4%

XoxeHue npu  YpetpanbHble borb/ Yacroe
MOYENCTYCKaHWN  BbIAENEHNs  AUCKOMIOPT MOYENCycKaHne
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Ta6bmuma 1. Tloxasatemu runogwusapHO-TOHaZHON ¥ ruUno¢pU3apHO-HAAIIOYEYHUKOBOH CHCTEM Y
TIaIMEeHTOB C HETOHOPEHHEBIM YPEeTPUTOM JI0 U ITOCJIe Jie9eHUs

runodusapHO - FOHaZHAA CUCTEMA TUno(dU3apHO - HAAIOYEYHUKOBAA CHCTEMA
mocjie mocjie
IoKasaTejb IO JIeYeHU IMoKa3aTeJb IIO JIeYeHUS
JIeYeHusd JIeYeHusd
dbommTponuH 3,45+0,42 1,38+0,24 KOPTUKOTPOIIMH 11,7+2,1 8,9+2,3

mioreorporue | 10,18+1,87 6,37+1,19 KOPTH30JI B KDOBU 383,7+43,9 227,4+29.8

IIPOJIAaKTUH 364,0+32,0 343,7434,0 | ampmocrepon B kposu | 0,779+0,117 | 0,723+0,120
IIPOTeCTepPOH 5,28+1,95 4,50+1,15 anprocTepoH B moue | 17,31+2,90 36,28+3,69
rectocrepor | 7,48+1,80 | 15,29+2,80 obmee 170KCs | 1) 411084 | 15,16:2,83

MoO4e

3CTPafHOI 0,093+0,018 | 0,171+0,037
T/3? 147,2427,7 83,4+16,7

Ceppamenrasa He OKa3bIBaeT CYILIECTBEHHOTO BIMAHMA HA TUIIEPIPOJIAKTHHEMHUIO, IIOHIDKAET
cogepxxaHue (OJIUTPOINHA, yJIydllaeT aHAPOTEHOIIO33 B IIOJIOBBIX JKeje3aX, IIOBBIMAeT COoZepKaHue
TeCTOCTepOHa B KpoBU. Bo3poc ypoBeHB 5cTpaiiosIa B CBA3U C YeM aHPOreH-3CTPOreHHbIl Kod(pPuIireHT
YMEHBIIWICA, YTO YKasblBaeT Ha COXpPaHeHHe DCTPOTeHHOro (GoHA. YPOBEHb IpOrecTepoHa M3MeHUJICS
He3HAYUTeIbHO, COJep>KaHhe KOPTU30Ja Iocje JIedeHUs CHU3UIOCh. BoccTaHOBMIACh 4O HOPMaJIbHOTO
YPOBHS MUHEPAJIOKOPTUKOMZHAA (PYHKIIMA HAAIIOYeUYHUKOB. BpIABIeHHbIe TOPMOHAIbHBIE HAPYIIEHU
MOTYT COIIPOBOXKJATBCA ITyOOKMMHU MOP(OTIOTMYeCKUMH U3MEHEHHUSIMH B OpraHaX MOIIOHKU BO BpeMsd
IByCTOPOHHETO ITOpaXKeHU U ABJIAIOTCA OJHON W3 IPUYMH HaTocuepMun. lIpoTeonurudecknii depMeHT

IIOJIOXKUTEJIIBPHO ,ILEfICTByeT Ha pacCacCbIBaHUE I/IH(i)I/IJIBTpaTa B TOHaJaX ¥ Ha IIaTOCIIEPMHUIO.

3axsriogenye. Y YUThIBas OCHOBHEIE JeficTBuA CeppamnenTassl, Takue Kak:

1. TIpormBoBOoCmamuTeNbHOE AeiicTBUe (paspyllaeT MeAUAaTOPHI BOCIANEHUS, CHIDKAET IIPOHHUIAEMOCTh
KallMJIZIIPOB U yMEHBIIAeT OTeK TKaHekt)

2. Qubpunonutudeckoe neiicTBue (paciuiernger GuOpHUH — GelOK, y4acTBYIOIUN B (OPMHUPOBAHUU
PYOII0BOI TKaHHU, CTYCTKOB U (UOPO30B, CHIDKAET PHUCK 0Opa3oBaHUe CIIaeK U pyOIIOB B MOYEIIOIOBOI
cucTeme)

3. MyxkonuTtudeckoe feicTBHe (PamKIKaeT I'YCTOM CEKpeT U CIOCOOCTBYeT ee OTTOKY IIPU 3aCTOMHBIX
ABJIEHUAX B YpeTpe)

4. AntnGaxrepuanbHOe ZelicTBHe (32 CUeT paspylleHus GUOMIeHOK OaKTepuit)

5. O6e36onuBaromee [eficTBHe (OIOCPeJOBAHHO CHIDKaeT OoJeBble OINyLIEHWs, yMEHbIIas OTeK,
CIaBIMBaHNE HEPBHBIX OKOHYAHUN U BOCIAIUTEIBHYIO PEAKIWIO), a TaKKe CII0COGCTBOBAHME
OTHOCHTEIPHON HOPMAIH3aLUH TUII0GU3aPHO-TOHASHOM U rUNo(pU3apHO-HANIIOYeYTHIKOBOM CUCTEM,
B CBOIO Ouepelpb CHIDKAET YUCIO OOJNBHBIX IIOJ, OCTPBIMH, TOPIUIHBIMHU U JIATEHTHBIMU (popMaMu
HETOHOpEeHHHBIX ypeTpHuTOB, (Cepparmenrasa XOpOLIO IEPEHOCHTCS U PEeKOMEHJOBAHA B Tepalllu
HETOHOPEIHBIX YPEeTPUTOB, OCIOKHEHHBIX BOCIAIUTEIBHBIM IIPOLIECCOM OPTaHOB MOLIOHKH.
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OBJECTIVE. Chronic kidney disease (CKD) is marked by mineral metabolism disturbances,
vascular calcification, and systemic inflammation, with calciprotein particles (CPPs) emerging as key
mediators. This review aims to synthesize current evidence on CPP biology, including formation,
maturation, and tissue sources, their cellular and molecular effects, and their contribution to CKD
progression, vascular calcification, and cardiovascular risk. It also evaluates clinical biomarkers of CPP
burden and potential therapeutic strategies to mitigate CPP-induced inflammation and calcification,

providing a comprehensive framework for understanding and managing CPP-driven CKD-MBD.

METHODS. A focused literature search was conducted in PubMed, Scopus, and Web of Science
for studies on calcium phosphate microcrystals and calciprotein particles (CPPs) in CKD and related
inflammation. Search terms included “calciprotein particles,” “CPP,” “calcium phosphate,” “fetuin-A,”

“vascular calcification,” “chronic kidney disease,” “CKD,” “inflammation,” and “biomarker.” Human
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studies published between 2019 and 2025 were included, while conference abstracts, editorials, and case
reports were excluded. Out of 50 screened studies, 17 met inclusion criteria. Data on CPP formation,
inflammatory mechanisms, vascular calcification, biomarkers, clinical outcomes, and therapeutic
strategies were extracted. Reference lists of key papers were also reviewed. Evidence was synthesized

narratively, emphasizing mechanistic and translational insights.

RESULTS: Calciprotein particles (CPPs) are circulating calcium and phosphate nanoparticles
associated with the development of vascular calcification (VC) in chronic kidney disease (CKD).

1. CPP FORMATION AND MATURATION. CPPs are generated when CaP precipitates are bound
and stabilized by fetuin-A, preventing immediate crystal growth. This produces primary CPPs (CPP-I),
amorphous and relatively inert complexes. Over time, particularly under conditions of reduced
magnesium, diminished pyrophosphate, low citrate, and reduced fetuin-A, CPP-I transitions into
secondary CPPs (CPP-II) containing crystalline hydroxyapatite cores. This transition is accelerated in
uremic serum and reflects systemic calcification stress [1].

2. LIKELY MICROENVIRONMENTS FOR CPM/CPP FORMATION. CPPs form in localized
microenvironments, with circulating particles representing a fraction that “leaks” into the blood. In the
intestine, post-prandial phosphate surges (>30 mM) promote formation of CPP-I-like ACP nanoparticles,
which enter circulation via Peyer’s patches. In bone, high-turnover or pathological remodeling releases
calcium—phosphate, which binds fetuin-A to form CPPs. Other sites, such as saliva ("4 mM) and bile ("5
mM), carry minor nucleation risk but lack fetuin-A, producing less stable particles [1]. Overall, the
intestine dominates CPP formation postprandially, while bone contributes more under conditions of
active remodeling.

3. INFLAMMATION-MEDIATING PATHWAYS. Calcium phosphate microcrystals and CPPs
activate multiple inflammatory pathways in renal and vascular cells. In VSMCs and endothelial cells, CPPs
trigger NF-xB, increasing IL-6, TNF-«, oxidative stress, and impairing NO bioavailability [2,3]. CRIC study
data linked elevated phosphate with NF-xB markers (CRP, IL-6) predicting cardiovascular events [4], and
phosphate binders or CPP-lowering therapies (sevelamer, sucroferric oxyhydroxide) reduced IL-6/IL-
8/VCAM-1 and hsCRP [5]. CPPs also engage TLR4/NF-xB in macrophages and VSMGCs, activating the
NLRP3 inflammasome and IL-1B/IL-18 release [6]; in tubular cells, CPP uptake via CaSR induces
lysosomal damage, cathepsin B release, NLRP3 activation, GM-CSF release, macrophage recruitment,
TGF-B1 signaling, and fibrosis [4,7]. Additional pathways include Ras/MAPK, ERK, and Akt/ERK1/2-
Mnk]1, promoting IL-6/IL-1f, oxidative stress, apoptosis, vascular stiffness, and inflammation [4,8].
Collectively, CPPs act as DAMPs, increasing ROS, leukocyte adhesion, cytokine release, CRP, and FGF23,
correlating with CKD progression and clinical outcomes. The key molecular pathways described above,
their cellular targets, mechanisms, downstream effects, and supporting clinical or experimental evidence
are summarized in Table 1 for clarity and reference.

4. VASCULAR CALCIFICATION AND CPPs. CPPs accumulate in VSMGCs, inducing osteogenic
transdifferentiation and vascular calcification, correlating with arterial stiffness, cardiovascular risk, and
mortality in CKD [9]. They trigger a contractile-to-osteochondrogenic switch, upregulating Runx2, BMP-
2, osteocalcin, and alkaline phosphatase, while downregulating inhibitors like matrix Gla protein and
fetuin-A, and release matrix vesicles that nucleate hydroxyapatite [9]. Experimental studies show CPP
injection in rats causes medial calcification, and CPP-II exposure in vitro forms calcified nodules,
preventable by magnesium or pyrophosphate; CPP-II induces stronger inflammatory and calcifying
responses via TLR4/NF-kB, oxidative stress, and NLRP3 inflammasome signaling [9]. At the endothelium,
CPPs impair NO, increase VCAM-1, ICAM-1, and E-selectin, and promote stiffness, while macrophage
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uptake induces IL-1B release and foam cell-like changes. Clinically, higher CPP-II and shorter T50

associate with vascular calcification, arterial stiffness, inflammation, and adverse CKD outcomes [9].

TABLE 1. MOLECULAR PATHWAYS OF INFLAMMATION TRIGGERED BY CALCIUM PHOSPHATE
PARTICLES (CPPs) AND HIGH PHOSPHATE LEVELS IN CKD

Cellular
Pathway Targets
NF-xB VSMCs
Pathwa endothelial
y cells
TIR4/NF-xB Macrophages,
Pathwa VSMCs,
Y tubular cells
NLRP3 Renal tubular
Inflammasome | cells, VSMCs
MAPK/ERK Tubular c'ells,
Pathwavs bronchial
y epithelial
Akt/ERK1/2- Vﬁsc‘lﬂar
Mnk1 ce .s, u'ng
P epithelial
cells

Mechanism of
Activation

CPPs activate NF-
kB; oxidative stress
reduces NO
bioavailability,
worsening
dysfunction

CPPs bind TLR4 —
NF-xB activation +
NLRP3
inflammasome; CaP
crystals enter via
CaSR
macropinocytosis,
destabilize
lysosomes

High phosphate
directly activates
NLRP3

Phosphate activates
Ras/MAPK and
ERK1/2

Phosphate
stimulates
Akt/ERK1/2-Mnk1
cascade

Downstream Effects

1 IL-6, 1 TNF-o —
osteogenic
transdifferentiation
of VSMCs;
endothelial
dysfunction

Caspase-1 activation
— 1 IL-1pB, 1 IL-18
secretion

Pyroptosis & 1 IL-1p;
tubular injury —
GM-CSF release —
macrophage MCP-1
— CCR2+
recruitment — 1
TGF-B1 — fibrosis

1 Cytokine secretion,
1 oxidative stress,
apoptosis

Promotes senescence
and chronic
inflammation

Clinical/Experimental
Evidence

CRIC cohort: phosphate
correlated with NF-xB-
driven CRP & IL-6
predicting CV events
(Scialla 2021).
Phosphate binders |
CPPs, IL-6, IL-8,
VCAM-1, hsCRP [3,5]

In vitro: CPPs induce
inflammasome
activation in
macrophages & tubular
cells [6]

NLRP3 activation
correlates with tubular
injury, fibrosis markers,
and ESKD progression
(Scialla 2021). GM-
CSF/MCP-1 axis drives
fibrosis [7]
Inhibition reduces
inflammation in vitro.
ERK activation linked to
anemia & inflammation
in CKD [4,8]

CKD patients: Akt
activation correlates
with vascular stiffness &
1 inflammatory burden

(8]

5. ENDOTHELIAL AND VASCUAL CELLULAR RESPONSES TO CPPs. Proteomic analysis of
HCAEC and HITAEC exposed to CPP-P and CPP-S revealed compartment-specific stress responses,
including mitochondrial and ER activation, ROS generation, calcium dysregulation, and apoptosis.
Nuclear and cytosolic pathways showed downregulation of transcription, RNA metabolism, and cell cycle
processes, with upregulation of cytokine/chemokine signaling. Lysosomal calcium release contributed to
mitochondrial overload and intrinsic apoptosis. CPP-S induced stronger mitochondrial stress and

apoptosis than CPP-P, while both caused ER stress and lysosomal acidification. Western blots confirmed
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caspase-3 cleavage, downregulation of endothelial markers CD31 and ERG, and altered kinase signaling
[10]. In VSMCs, CPPs promoted phenotypic switching with reduced contractile proteins (ACTA2, SMTN)
and increased collagen expression (COL1A1, COL1A2), likely mediated by endothelial IL-6, IL-8, and
MCP-1 release. CPP-S triggered stronger oxidative stress, TLR4 activation, apoptosis, and calcification
than CPP-P, while both induced senescence-associated secretory phenotype (SASP) pathways [10].

6. CPP-P VS CPP-S PATHOLOGY. Earlier hypotheses suggested CPP-P were relatively harmless
while CPP-S were more toxic. Current findings indicate that both induce pro-inflammatory responses,
though CPP-S drives stronger apoptosis and vascular calcification. Distribution differs, with CPP-P
internalized by liver sinusoidal endothelial cells and CPP-S recycled by liver and spleen macrophages. At
the organelle level, CPP-S promotes cytosolic and nuclear oxidative stress and TLR4 signaling, whereas
CPP-P induces lysosomal and ER pH stress. Lysosomal CPP dissolution causes Ca?* overload and apoptosis,
while ER stress complements lysosomal and mitochondrial dysfunction. Cytosolic and nuclear proteomes
show downregulation of housekeeping pathways, reflecting reduced endothelial resilience [10].

7.CKD-MBD AND CARDIOVASCULAR DISEASE. CKD-MBD links disturbances in phosphate,
calcium, PTH, FGF23, a-klotho, and CPPs to vascular calcification, bone fragility, and cardiovascular
disease. CPP-I act as protective chaperones, whereas CPP-II promotes vascular smooth muscle cell
osteogenic transformation, inflammation, and systemic calcification. Clinical evidence associates CKD-
MBD mediators with increased cardiovascular morbidity and mortality, but therapies such as phosphate
binders, vitamin D receptor activators, calcimimetics, and parathyroidectomy show mixed effects,
underscoring the need for well-designed randomized trials [11].

8. BIOMARKERS FOR CPP DETECTION AND CHARACTERIZATION IN CKD. Biomarkers
focus on circulating CPP levels, particle morphology (CPP-I vs. CPP-II), and associated proteins.
Circulating CPPs are detected with fluorescent bisphosphonate probes binding crystalline calcium-
phosphate, while CPP-II size and crystallinity strongly predict inflammation, vascular risk, and mortality
[12]. Fetuin-A levels, typically measured by ELISA, serve as indicators of mineral stress, with reduced
levels linked to unstable CPPs and microcrystal formation [13]. Gla-Rich Protein (GRP), an inhibitor of
CPP maturation, also functions as a biomarker for vascular calcification, measured via immunoassays [14]).

9. DIAGNOSTIC TOOLS AND CLINICAL RELEVANCE OF CPPs. Nano-flow cytometry (nano-
FC) is currently the most specific method for measuring calciprotein particles, allowing clear distinction
between primary CPP-I and secondary CPP-II. Among these, only CPP-II quantified by nano-FC has
shown independent associations with mortality and CKD progression, making it a clinically significant
marker. Another approach, the T50 test, assesses serum crystallization propensity by evaluating the
transition from amorphous to crystalline phases. While a shortened T50 indicates faster CPP-II formation
and correlates with vascular calcification risk, it does not directly reflect in vivo CPP levels. Importantly,
T50 values and circulating CPP counts are not interchangeable, emphasizing the need for precise, particle-
based quantification to inform patient risk and outcomes [1].

10. THERAPEUTIC IMPLICATIONS. Magnesium supplementation has been shown to inhibit the
transition of CPP-I to CPP-II, prolonging T50 and reducing vascular calcification [15]. Pyrophosphate
directly prevents hydroxyapatite crystallization [16], while phosphate binders such as sevelamer and
lanthanum lower phosphate load and decrease CPP formation [17]. Calcimimetics, including cinacalcet,
reduce calcium—phosphate imbalance and indirectly limit CPP accumulation [5].

Under normal conditions, CPPs are cleared by Kupffer cells in the liver; however, clearance is impaired

in CKD, leading to their systemic buildup [1]. Strategies aimed at enhancing reticuloendothelial clearance,
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together with interventions that stabilize CPP-I and delay CPP maturation, are being explored as potential

approaches to reduce inflammation and vascular calcification in CKD [1,10].

CONCLUSION. CPPs link mineral dysregulation, inflammation, and vascular pathology in CKD.
CPP-I forms from calcium-phosphate stabilized by fetuin-A and can transition to crystalline CPP-II,
which drives endothelial dysfunction, oxidative stress, NLRP3 inflammasome activation, vascular smooth
muscle cell osteogenic transformation, renal fibrosis, and arterial stiffness. Proteomic studies show
compartment-specific stress, apoptosis, and senescence. Clinically, elevated CPP-II and shortened T50
predict cardiovascular events. Interventions like phosphate binders, magnesium, pyrophosphate,
calcimimetics, and CPP stabilization, reduce CPP burden and inflammation. CPPs thus act as pathogenic

mediators and biomarkers, highlighting targets for future CKD-MBD therapies.
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SRI NANDHITHA KARUPPIAH SARAVANAN !, ANA KHVEDFELIDZFE!, MAYA KUMAR
SANDRO ARSENASHVILI!, KARTHIK REDDY KAMARAJAN !, NIKOLOZ TEFNADZE,
NINO ADAMASHVILI?

THE ROLE OF CALCIUM PHOSPHATE MICROCRYSTALS AND CALCIPROTEIN PARTICLES
(CPPs) IN CHRONIC KIDNEY DISEASE (CKD) PROGRESSION AND
ASSOCIATED INFLAMMATION
IThilisi State Medical University, American MD Program, Tbilisi, Georgia; 2TSMU Department of
Dermatovenerology, First University Clinic, Tbilisi, Georgia

SUMMARY

Chronic kidney disease (CKD) is a global health burden marked by disturbances in mineral
metabolism, inflammation, and tissue injury. Impaired phosphate excretion and calcium dysregulation
promote mineral deposition in the kidney and vasculature, linking to inflammatory and fibrotic pathways.

Calcium phosphate microcrystals and calciprotein particles (CPPs) form when calcium-phosphate
nanophases are stabilized by serum proteins, circulating as CPP-I or the more active crystalline CPP-II.
Postprandial phosphate surges and bone remodeling favor their formation. CPPs induce endothelial
dysfunction, NLRP3 inflammasome activation, oxidative stress, and pro-inflammatory signaling, while
phosphate amplifies renal fibrosis through GM-CSF, MCP-1/CCR2, and Akt/mTORCI1 pathways.

Clinically, CPPs contribute to vascular calcification, arterial stiffness, and cardiovascular risk.
Early interventions, including phosphate binders such as sucroferric oxyhydroxide, reduce CPP activity
and inflammation, highlighting the translational potential of targeting CPPs. Understanding the molecular
mechanisms of CPP-induced injury remains critical to guide future therapies in CKD.

Keywords: Chronic kidney disease, Vascular calcification, Inflammation, Calciprotein particles
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TAMAR DALAKISHVILI, ZAUR LOMTATIDZE, SERGO RIGVAVA, MERAB NATIDZE,
LIKA GUBELADZE, LEILA KVACHADZE, DAREJAN BOLKVADZE, MAIA KERESFELIDZE
STUDY OF ANTIBODIES TO PATHOGENIC FACTORS
IN STAPHYLOCOCCAL IMMUNOGLOBULIN
G. Eliava Institute of Bacteriophagy, Microbiology and Virology; Sukhumi State University;
European University; Ltd "Immunogen"; Tbilisi, Georgia

SUMMARY

F(ab’) fragments of antibacterial, as well as alpha-toxin, PV-leukocidin and hyaluronidase
antibodies in polyclonal staphylococcal immunoglobulin have been studied, the specific activity of which
was investigated by enzyme-linked immunoenzyme assay (ELISA) and passive (indirect)
hemagglutination reaction using appropriate test systems. F(ab’) fragments were obtained using a new
technology using immobilized pepsin. To obtain the F(ab’)2 fragment we used a special kit produced by
Thermo Scientific (USA) (PierceTM Fab Preparation Kit), which contains all the components necessary
for obtaining the F(ab’)2 fragment of the antibody and is a fast and effective means of obtaining and
purifying the said product. The titer of antibodies to a-toxin was determined in the Lh (limes-haemolisis)
reaction, which was 150 IU/ml; the range of antibacterial antibody titers in immune serum and
immunoglobulin in the passive hemagglutination test was -1:3200 - 1:12800; the titer of antileukocidin
antibodies was -1:640 - 1:1280, and to hyaluronidase - 1:320 - 1:640. These indicators in normal serum
ranged within 1:10-1:40. Antibodies in antistaphylococcal immunoglobulin solution were determined by
the immunoenzyme method, the results of which were registered on an immunoenzyme reader (Sunostik
SPR-960). The average data of normal (control) sera for staphylococcal toxin was 0.081; while the
positivity index of immune serum and immunoglobulin for the said toxin was 10.08. The positivity index
for antibacterial antibodies was 9.2517, the positivity index for PV-leukocidin was 4.3968, and for
hyaluronidase - 0.9214.

Keywords: S.aureus, S.epidermidis, a-toxin, PV-leycocidin, hyaluronidaza, immunoglobulin

dgbogoemo. Lhoogoemm 3m 3160 0baggdi3oe Goyemo dommenmgeyéo 3Gmigbos mogobo aotom
3°3mgmobgdom, obygdyemo yLod3hm8m Ihoégdemmdacesb, odmsegfgdyemo 3dodg obhmdLo 3oz000
©° Rotrgmgob-obaogdemo 396980l 30bg0motrgoam. Loggoemmim o 06393L Gmgmedy dmbdotocmyé,
obg 0603mb3ogommne Eo9300g090L [6]. $96cos(330L LogEeedmEnlicr MmExZobndo300l Bmbo3gdgoem,
Staphylococcus aureus 560l 03 doghgé00ms Loolb bsmoggde, Gm3emgdoy yzgemsdg bdotoc 0639396
0b39g3090L Lodgeoo30bm EoBgLYINEMgd9dda. Boremaobmdsdo, dmbdagemmdo domgdyemo 0bazgdzegdel
Y39emo 3880053330@06 b@oqgoq;msms%g docool 31%. 06006000003350[) 303060, 6)330[}@3600050[)
800l godm, Loaggoemmzm o 0baygdzoo ofize ©0bodgremyg 3gobol germ—g&o ooy
36mdmmgdo [5,1]. bogetrmggemmdo, Lgegbobol LoBoboomdoggm (396¢ 0l 3mbozgdgdom, Loagoemm-
33960 0bgygdzegdem ya3éom Igho oedosbo omn3gos, g0y ©oRHIE00m, LoemdmbgmmmBom,
333000600’) o 333@0[} Hogon 86)000@ oqabnqm [2]. b@ooSOQ)oo 3™ 3360[} 306)‘3@3600)60
©03933069dmod oo 5©3gBaolimob  gédbmdnstrg  3itagrgdol  Ggi3g3hmEdgdemob  [3].
Lyoggoemmzm3zgdom  godmbggyem  dvommemmgosdo  goblogymgdom  8b60dgbgmmgobos  PV-
9033000060l Gmmo, Gm3gmmoy 063936 bg30mBrem 36938mbosl, Bo MmUY Lo 3gommoobmds
ombggL 80%-L [9,4].
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6036mdoll  BoBoboo OGOOUOO%O@O’) 3 336)0 03‘350)8@0063@060@06 %368366 333[}060[}
899mgdgogdom Bomgonmo F(ab’)2 - o36o339bhgool obhndsdhgtroygemo, sbhotmdloznéo (semage
d)oodbo&)b, PV—Q)SO 30’)30@060[}, 300@360060@030[)) OGOOUBSU@SBob dp@(‘)g?)nb 33[)503@0
037bmaxg639bhmemo vboemodom, 5g6gmgg 9bodbyemo sbholbgnemgdol oghegmdol dgaz3oligos 3oboyéo
(06030600030650) 3930z hobozool Egod30odo.

30[}0@330 o 330000@360. 36003560[5 030(438@8630, 30633@ oameosob 6063000@836@0
obhobhoog0mm 3m 3960 3memo 3enmby&o 0dbmgmmmdyemobol 36g3o6oh0csb F(ab’)2 o3éogdgbhol
dobogdoce Thermo Scientific-ob (933) Bogésr Bo&dmgdnmo Ldgoocmyto bo36rgdal godmygbgde
(,Pierce™ Fab Preparation Kit, USA”), émagqme 330303[) oGGobbSU@ob F(ab’)2 03606836@7[)
dobogdoce Logobrm yggemo 3033mbgbhl o Boe8mowggbl vmbodbyemo 36meydhoel domgdobs oo
396396c00l L6003 0o 9o399hné Lodnsemgos.

Bggbo 6536030 330063 28myoby  oym  Fomommdgidbmbnotrg o Lgecgezynéo
b(boo30@oo 3 3‘360 boq:ooasmb(bo 3™ (bgbd)—bobdmaob 3333303860, 6)0083@0(3 8080088605'3@0 odsgbo
boangBosm () 3803606063@ 3(4>od00 3030 3mb03od306‘36>o 0336360 30[)'3[)0[) 30[)0030[)32)@0@ o
b(boo30@oo 3 3‘360 OG%SdBOOU boq:ooaﬁmb@o 3C0.

ngo—bobdmao 80300386360@0 ongBo Bobonéo (060306@03060) 33306@‘30060300b
égodeooao. gb OSUGO baoéoQ 60l 6030’)936363@0 onooasmb(bosm 360d@03030 33360006 o
LoBgotgotge [10,8]. 96 Logatrmgdl dgotocomatgdyem v30&odnesl, doéiogos godmboygbgdmmoco
0 30lybl 0demggo dm 3emg ™o (1,5-2 bo).

b0@0086mb003m 30@0@8666600?)0063 odOonéo (bgbo—bob(lmaob 300830@330[) 360’)—36000
8603363@003060 30030 60l oqﬂmoébgGOob (06)0006)00300860) UOQBOQJoSoBoob 830000@0[) 3863330.
360gh0 3980, doGomoo  godmygbgonemos  5odasbol doéggemo  §gnagel 96 (3bgéol  (ymbBal)
3600060030@330 ob QQOSdbob 6050@0 3330. b@)ﬁ@bé@a@o 86)0006)00300360[} 30[)0@350@
393moygbgdo Lbgocolbgo semegdocogoe. Bggbl dgdmbgggedo godmgaygbger ogmédsemeogdocoo [7].
bo@ooa&nb(bo 3™ ngo—bobdmaob 800330@360[}0[) UEQQ odsgb 800030@0[)60635‘3@0, Hmd %mﬁao@oso—
806)363@0 3600’:60}30@050[} 2,5%—sbo b3b306800b oM 30@0@0@60 '36@0 33°B°3Q’Sl’ 500-600
000 gér0mEm3odL. 93 808b0o mEBoemobom odndoggdyemo gbhomemzodgde bodigé Rodmgégsbge
60060330[} d@m(‘)o@ob 0,9%—o60 bLbo&oo o 300305@06000 6)3[}3[)336@06360 03033 blbotroor (pH-
7,0-7,2), 3(‘030380@300 2,5%-560 336060060 OO O30035CNGD 803600[)300330, boms@g@ 60@330. ﬂ336b
803(4) Qom3@0@30 36)000600(300360[) 60(\0@3600508 330@3060 50 x 105, 603 0330800030@36[)
dmmbmgbgol. Loeogbmbnzm 36g3oeohol dgerdbmdgmmmdal o L3gz0030376mdal s3smemgdols
d0Bboon  (ger0mm(zohgool 3gdd&0bol Bgo3060w0b (3oemmgobo, 3mmmabsdotocyemo o Lbgo
doborgggdel dmbozoemgdmmo) 3 Lobioeol (cmommgnedo 5 dem 2,5% byLdgbBos) godohgdconc
™Odrm3dgogo  3oemondol (K2Cr207) Lbgocoolbgs 306803900L (1:1000; 1:5000; 1:20000) o20bodo0
80033@005000 o 300003[)32)@00‘) mgéambdp@ao 37°C 20 gUooob 806303@(\05030. 30@0‘330[}
Bodémaod)ooo Q033303363@ Séomémeoot)bb 36)88bo3qmoo 60@60‘330[} d@méo@ob 0,9%—o60
blbo&oo o 30830@86@000 2,5%—ob bUUBSGSO\)b. 336060060[) @)6060[) 3303000 Q033303360b 333@88
o6Lgdyemo dgomenl godmygbgdom goBo&amgdnm géromémizodgdol LgblodoemoBozasl 3o63dgbwocmo
byoggoemm3m e sbofmdlobom. Bomgonemds dggggeds (sbocoym, Gm3 L3gzoa30gneo dghogmoal
m30@b08t4}obom 833@088 38666002)00630 Ogbo—bob(bgao, 6)0’)33@03 30@363@00 3600060030@330[}
3°e0730b dogérmdohol 1:5000-8g gob8539000 0o313dog980L dgdmbgggedo.

606)@0 30bo, OSBO—bOBOS&)U 86666m68@m60b 8086)@0[} 803600 3600060030@330[) 2,5%—00b
bnL396Baol 308335390000 (hob0bol Bgjog00 (5 dem 396oBmbL gdodgdo 5 dem hobobo —3mb(39b¢ o300 2.0
x 10%) o 300003[)05@000 maéamboxboao 37°C 20 6‘3000[) 806303@005030, 333@36 oo(4>33(4> 3(4338503q>ooo
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1/15 M ogebiogocyels dya396000 (pH=7,2) oo gérmbgem 1/15 M g3mbagogyol dya396000 (pH=6,4). 9360350
5030063350@ 06)0006)003003?)[} 3030336@000 60060‘330[} d@méoqmb 0,9%—o60 bLbo&Goon 2,5%—5b
bnb3863003@3 o 3030@85Q0m 0600836b - b00030@m 3 3‘3(4)0 oGoOmdbosob m36080@36
LobigblodoemaBozom mBob [7]. m3¢odocmneo mBob godmygbgdom odBogdnm ogdbs 3Grg3oéstel 3
30 36mge0s cromazaemeBoégdnmoe, mommgyemo 35-40 533emob GHompgbmdoo.

990093900 > goblyo. Hmgme3 3gdmm 0gbs vxbadbyemo, vbiolbgremol 8memgyemol F(ab’)2
g6r0gdgbhol  Bobomgdoe  godmgoygbger  Thermo  Scientific-ol  (933) 8ogé  BorBmgdnemo
d)gdsoo@ooaonéo 6o 36860 (,Pierce™ Fab Preparation Kit, USA"), 6)0080@08 330303[} y39emo
30’)33(‘05360[} o Goéamo@agsb onOHGU@o 36m@‘3d®ob 30@360[}0 o 806336@0[} bG@ocB Qo 30335036’
boa‘go@gbob. 806336@0[} 3(4300(38b0 dmo393000 603@36083 3003[}: 306)38@, 300[)0330@32)3@ 3@0383
3obegbeoo 08mdamodgdnmo 039689bhob (393Lobo) Lgghol Eedydoggol L3gizoame o dya3gegoem;
399093 30380090000 IgG-U, 6mBemoal dgd;3g9emmds bo3gemgy 6033yddo o6 1bd vmgdohgomemgl 4
93/8cm-b. Bggb 3g8mbgqgode ogomgor 2 33/8mm. 33emg30L 398cogmBo ghode oym  SbEolbgyemol
39639bhoom odés o Lobybggmmo F(ab’)2 g3éogdgbhol domgds, (o 330 6odydgdol 96rcnd56gendo
dgér9300 (IgG 0> 08mdamodgdnemo 3g3Lobo) bmEzogemgds, botggo 0b3ydotrogds 37°C bobggoo
Looool gobdogemmdsdo, Goboy dmbgsgl (396dEoaygetgds o dgLudodelo dyoggégdom gogisbge.
dmemm ghode 30 960b domgdymo F(ab’)2 q3éogdgbhol gob3gbeos, Gm8gmoly 0og0L béog dmo(zogh
608730l 39Lodo80bo dya3ger0m gotgzbgol 3Erm3gEEgob.

Bg9bL doges dgLbogemocm 0gbs 0dnbmgemmdnmobol 3mgogémo domdodoyéo okg9bgdemagda,
396dm0, ) IgG 3mb3gbhGo00l g3oblodmg&s L3gdhtmazmbmdghenemo 3gmmom, 8) 36g3oéohel
Lyodomyemds, 3) 3693060h0lb Imemg o dobolb gobloBmgés. 3g3Lobom odndoggdyemo Ig
36g3obothol  F(ab’)2  o360339bhgdel  g9bgeratrgdol  3Gmi3glol  oboemodo  dmgobobgen  g39em-
9emgdhEmpmegBom o 360800l ggemdo (SDS-PAGE).
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1.NINO TOGONIDZE ', TAMTA KHUJADZE, TINATIN DAVITAIA 2, NAZI TABATADZE'3
AUTOSOMAL RECESSIVE COMBINED METHYLMALONIC ACIDEMIA AND HOMOCYSTINURIA
TYPE CLBC: RENAL MANIFESTATION

M. Iashvili Children’s Central Hospital, Department of Uro-nephrology, Tbilisi, Georgia; *Tbilisi State Medical
University, Department of Pediatrics, Tbilisi, Georgia; 3Mediclub Georgia, Tbilisi, Georgia

INTRODUCTION: Defects in vitamin Bi2 metabolism are inherited as autosomal recessive disorders and
are classified into the eight genetic complementation groups (cblA-G and mut). Among them, cblC type
is stated to be the most common form. This disorder exhibits a wide spectrum of clinical manifestations,
spanning the prenatal period through late adulthood. Early-onset disease typically presents within the
first year of life with nonspecific systemic, neurological and hematological abnormalities. Survivors of
early-onset form may have severe neurological impairment despite treatment. Late-onset disease, defined
by onset after four years of age, most commonly presents with acute neurological deterioration and
generally associated with a better outcome when treated promptly. CIbC disease may manifest with a
range of kidney disorders, with thrombotic microangiopathy being the most frequently reported
manifestation.

CASE DESCRIPTION: We describe 15-year-old female with a history of arterial hypertension, stage II
admitted to our hospital. On admission, laboratory tests revealed advanced renal failure (Creatinine — 11
mg/dl; Urea — 24 mmol/l). Patient was hospitalized in the department of Uro-nephrology and work-up for
the evaluation of etiology was undertaken. Doppler ultrasonography revealed thrombus in right renal
artery. Total MRI and thorough thrombophilia testing (Protein S activity — 90% (N — 62-126); Protein C
activity — 89% (N —70-131): APC resistance — 4.2 (N - >3): Lupus anticoagulant — 1.37 (>2 positive); anti —
B 2glycoprotein IgG —2.90 u/ml (N - <5.00); anti -  2glycoprotein IgM — 1.30 u/ml (N - <5.00); cardiolipin
IgG — 3.00 u/ml (N - <10.0); Cardiolipin IgM — 1.50 u/ml (N - < 7.0); Genetic testing: PAI — 1 4G/5G —
heterozygous 4G/5G; Factor II G20210A — neg; Factor V leiden — neg; MTHFR C677T — heterozygous
WT/MUT; MTHFR A1298C — neg was performed. WGS revealed homozygous variant ¢.276G>A p.
(Glu92Glu) in MMACHC gene, consistent with the diagnosis of autosomal recessive combined
methylmalonic aciduria and homocystinuria type cblC. The patient is currently undergoing continuous
renal replacement therapy, awaiting kidney transplantation, managed with antihypertensive medication
and is followed by metabolic specialist.

CONCLUSION: Awareness of the diverse clinical presentations of cblC disease, especially its potential
renal manifestations is essential for preventing irreversible kidney damage through timely diagnosis and
intervention. The early detection of cblC disease by newborn screening provides a new opportunity to
improve the clinical outcome of affected patients.

Oo

2.NINO SOLOMONIA 2, TATIA MUKBANIANI!
CRIGLER-NAJJAR SYNDROME
'M.Iashvili Children’s Central Hospital Tbilisi, Georgia, 2Alte University, Tbilisi, Georgia

INTRODUCTION: Crigler-Najjar syndrome (CNS) is an uncommon autosomal recessive disorder of
bilirubin metabolism, resulting from mutations in the UGT1A1 gene, which induces deficient activity of
the hepatic enzyme UDP-glucuronosyltransferase 1A1. Type I CNS is marked by complete enzyme
deficiency, while II type retains partial activity and is often responsive to enzyme inducers. Crigler-Najjar
syndrome clinically presents with jaundice, typically in the neonatal period. CNS type I carries a
significant risk of kernicterus and, thus, irreversible permanent neurological damage if untreated, while
type II usually manifests with milder symptoms. The approximate incidence is 0.6—1 per million live births
worldwide. Diagnosis relies mainly on molecular genetic testing. The prenatal diagnosis is also possible

115



JECM 2025/5

through amniotic fluid analysis. Management is meant to lower bilirubin levels, primarily through
intensive phototherapy and, when necessary, exchange transfusion. Liver transplantation remains the
only life-saving option for type I so far. Long-term prognosis varies; Even with survival into adulthood,
approximately 30% of type I patients may develop permanent neurological impairment.

CASE DESCRIPTION: We report the case of a 9-day-old male term neonate who presented with
significant unconjugated hyperbilirubinemia. The newborn displayed noticeable jaundice beginning
shortly after postnatal hospital discharge. However, over the following days, the yellow discoloration of
the skin and sclera became increasingly evident. Consequently, the infant was referred to the pediatrician
for an ambulatory visit. By the time of admission, the infant appeared increasingly lethargic, prompting
urgent evaluation. Laboratory analysis revealed a markedly elevated total serum bilirubin level of 450
pmol/L - a critical threshold associated with a high risk for bilirubin encephalopathy and kernicterus, and
due to the worsening state, hospitalization was necessary. Upon hospitalization, intensive phototherapy
was initiated immediately. Despite continuous treatment, the serum levels of unconjugated, indirect
bilirubin remained persistently high. The infant’s clinical condition fluctuated significantly during the
course of admission, alternating between periods of relative stability and episodes of critical deterioration.
Over time, the patient also developed bilateral cataracts, raising further concern for systemic
complications. Infectious causes were investigated and confirmed, and comprehensive diagnostic workup
was undertaken to rule out acute surgical conditions, as well as inborn errors of metabolism. Given the
persistent hyperbilirubinemia and lack of response to conventional treatment, a genetic etiology was
suspected. Whole exome sequencing ultimately confirmed the diagnosis of Crigler-Najjar syndrome. The
analysis identified two homozygous pathogenic variants in the UGT1A1 gene: NM_000463.2:c.1133T>A,
p-(Val378Asp), and NM_000463.2:c.-3275T>G. Interestingly, these genetic variants have been previously
linked to both type I and type II forms of the disorder, which contributes to the exceptional rarity of this
clinical case.

CONCLUSION: Crigler-Najjar syndrome is an exceptionally uncommon condition, and identifying it
during the neonatal period can be particularly challenging due to the broad range of potential causes of
unconjugated hyperbilirubinemia. Prompt detection and management are critical, as sustained elevated
bilirubin levels can lead to permanent neurological impairment. This case underscores the need to include
Crigler-Najjar syndrome in the differential diagnosis when a newborn presents with persistent jaundice
that does not respond to conventional treatment. Furthermore, this case highlights the critical role of early
counseling for parents. Offering families detailed and understandable guidance regarding the condition,
available treatment strategies, and potential long-term effects is crucial for facilitating informed, shared
decision-making and enhancing the quality of care provided. Equally important is enhancing healthcare
providers’ awareness to facilitate early recognition, timely initiation of appropriate interventions, and
referral to specialized services when needed.

Oo

3.DAVIT KATAMADZE, DAVIT ISAKADZE
“VICTORY OF LIFE OVER DEATH” - POLYTRAUMA IN CHILDREN

Iv.Bokeria University Hospital, Georgia

INTRODUCTION: Polytrauma (from the Greek: “poly” means many and “trauma” means injury) is a
condition in which the same patient has at least two or more severe injuries to different parts of the body
or organs at the same time. These injuries pose a threat to life and often require rapid, complex medical
intervention.

CAUSES OF POLYTRAUMA IN CHILDREN: 1. Traffic accidents (approximately 50%): 2. Falls from
heights (approximately 20-25%); 3. Violence (among adolescents) and family incidents; 4. Sports or play-
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related injuries. Statistics in children — based on the United States case: 1. In the U.S there are more than
150000-200000 cases of polytrauma in children per year; 2. Hospitalization rate: 14.5 cases per 100000
children; 3. Mortality rate among children with severe polytrauma is 6-10%. Highest risk age groups: 1.
Ages 1-4 - household cases; 2. Ages - 15-17 traffic injuries and violence.

MEDICAL MANAGEMENT AND OUTCOMES: 1. 25% of children with polytrauma require intensive
therapy (ICU care); 2. More than 15% undergo surgical intervention; 3. In the long term, 30% develop
physical or psychological complications (for example, neurological damage, etc.).

CASE DESCRIPTION: patient V.A 14 years old while riding a bicycle and attempting to cross the road,
the patient was stuck by car. He was thrown off and landed approximately 30 meters away. He lost
consciousness immediately after falling and his heart stopped beating. Right there, an unknown person,
an intensivist - performs cardiopulmonary resuscitation (CPR), resulting in the restoration of the heart’s
function. About 300 meters from the scene, an ambulance crew from Emergency Service 112 arrives and
immediately transports the patient to the hospital. Upon hospital admission, the patient is in extremally
critical condition. He is in comatose state with critical vital signs. Three minutes after arrival, the patient
is placed on mechanical ventilation. A CT scan with intravenous contrast is performed under a polytrauma
protocol and the patient is then taken to the operating room.

The patient exhibited the following injuries: the spleen is completely severed from its vascular pedicle,
which is the main source of bleeding. The liver is partially severed from the ligamentous attachments, a
laceration is observed between segments V-VI, bleeding wound, left diaphragmic rupture, the stomach
and loops of the large intestine are rotated into the pleural cavity, bilateral pneumothorax and
hemothorax, bilateral pulmonary contusion, fractures of ribs I, II, IIL, IV, V, VI, VII, VIII and IX on the
left side, fractures of rib IV on the right side. Approximately 1,5 liters of hemorrhagic effusion in the
abdominal and thoracic cavity. Also noted left tibial fracture and multiple superficial injuries.
SURGICAL INTERVENTION/TREATMENT: The patient underwent surgical procedures in 1 hour and
50 minutes: Laparotomy, transabdominal total splenectomy, Liver suturing, transabdominal
diaphragmatic repair due to rupture, bilateral pleural cavity drainage, abdominal cavity sanation and
drainage, suturing of multiple wounds. The patient was removed from mechanical ventilation on the 6%
day, stayed in the pediatric intensive care unit for 14 days and was discharged from the clinic after 20
days. They completed a three-month rehabilitation course in Georgia and are now fully healthy.
CONCLUSION: Polytrauma in children is a serious and complex problem. Timely diagnosis, rapid medical
intervention and preventive measures are essential to safeguard children’s health and survival. Statistics
show that polytrauma remains one of the leading causes of pediatric mortality and hospitalization.

Oo

4. EKATERINE KIPIANI, IRINA MARGOSHVILI, TAKO ADEISHVILI, TEFONA GHONGHADZE
ENTEROVIRAL ENCEPHALITIS AS AN UNDERRECOGNIZED CAUSE OF FEBRILE SEIZURES IN A
PEDIATRIC PATIENT: A CASE REPORT

Pediatric Department, Iv. Bokeria University Hospital, Georgia

INTRODUCTION: Febrile seizures are a common neurological event in childhood, with a variety of
infectious and non-infectious etiologies. Enteroviral encephalitis, despite its relatively low incidence (3—
6 per 100,000 annually), remains an important but often underrecognized cause, especially in atypical
clinical presentations. Enteroviruses (EVs) have emerged as one of the important etiological agents as a
causative organism for encephalitis, especially in children and adults. After the first report of EV
encephalitis cases in 1950s, there have been increasing reports of regular outbreaks of EV encephalitis
worldwide. Enteroviruses are RNA viruses of the family Picornaviridae that consists of more than 100
serotypes, which are characterized by a single positive-strand genomic RNA. The clinical features are
pleomorphic and can be accompanied by mucocutaneous manifestations or isolated encephalitis only.
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The incidence of encephalitis in EV infection is reported to be about 3% and is associated with high
mortality and morbidity. A number of newer therapeutic agents have been used in EV encephalitis with
variable results. This review will focus on clinical features, pathophysiology, and newer treatment
modality in EV encephalitis.

CASE DESCRIPTION: 5-year-old male admitted with a febrile seizure following a 3-day prodrome of
rhinorrhea, low-grade fever, and mild cough. Upon admission, the patient was hemodynamically and
respiratory stable, with negative meningeal signs and normal laboratory values. Three hours post-
admission, the child experienced a generalized tonic-clonic seizure lasting 10 minutes, controlled with
anticonvulsants. Neurological consultation and cranial CT scan revealed no abnormalities. On day four,
multiple brief seizure episodes recurred under a low-grade fever. revealed focal epileptiform activity in
the right posterior temporal region. Valproic acid (Depakine) was initiated. Two days later, a febrile
episode was again complicated by a prolonged (18-20 minute) tonic-clonic seizure. CSF analysis detected
enterovirus. The patient was managed symptomatically under close neurological observation and
discharged in stable condition.

CONCLUSION: This case highlights the importance of considering enteroviral encephalitis in the
differential diagnosis of febrile seizures, particularly when EEG findings suggest focal activity and
conventional imaging is unrevealing. Early suspicion, diagnostic confirmation, and supportive
management can significantly influence clinical outcomes.

Oo

5.GVANTSA ARVELADZE, TEIMURAZ MIKFELADZE
MITOCHONDRIAL DISEASES — KEARNS-SAYRE SYNDROME FROM PATHOGENESIS TO THE
LATEST METHODS OF TREATMENT AND MANAGEMENT

Georgian University, Medical Centre ,,Mziuri-Med”, European University, Georgia

INTRODUCTION: Mitochondrial disease is a clinically heterogeneous group of diseases caused by the
genetic pathogenic variants underlying primary mitochondrial diseases, which can arise from the
mitochondrial genome or the nuclear genome, (mtDNA) mutation may be due to somatic or germline
mosaicism. The type of inheritance of (nDNA) mutations can be either autosomal recessive or autosomal
dominant. Mitochondrial DNA can only be passed almost exclusively from the maternal line.
Mitochondrial myopathies generally affect predominantly or exclusively skeletal (striated) muscle, but in
some cases cardiac and/or smooth muscle can be involved. The different distribution of mitochondria in
organs and the varying degrees of mutation determine the clinical diversity of mitochondrial diseases.
Despite the fact that the involvement of the nervous and muscular systems is the most common,
mitochondrial diseases can affect any organ, begin in any age group, both in early and late childhood and
adolescence, and manifest precisely with conditions such as asthenia, easy fatigue, weakness, ptosis,
ophthalmoplegia, neurosensorial hearing loss and etc., Various stress factors can become a trigger for the
development or worsening of symptoms of mitochondrial diseases.

KEARNS-SAYRE SYNDROME (KSS) is a rare neuromuscular condition. It impacts eyes and other parts
of your body, including heart. The diagnostic criteria for KSS include the triad of CPEO, pigmentary
retinopathy, and onset before age 20 years. At least one other feature should be present for diagnosis:
cardiac conduction defect, cerebellar ataxia, or raised cerebrospinal fluid protein (>100 mg/dL). Additional
features may include short stature, anemia, diabetes, deafness, and cognitive deficits or intellectual
disability.

CASE DESCRIPTION: K A, 11 yo, Main complaints. hand tremor, hearing loss, ataxia, ptosis. Anamnesis:
G1P1, pregnancy and delivery uneventful, born term with C-section, BW — 3350 gr, BL — 52 cm. She was
considered healthy till 7 years. From 7 years — astigmatism, from 8 years — hearing loss (progressive),
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audiometry — 25% hearing loss in one year and 50% in another, wears hearing aids. She is disturbed with
noise lately and prefers to remove the aids periodically during the day. Small mandible also became
obvious from 8 years — wears braces for correction. Mouth is often open, causing dryness and cracking of
lips. From 9 years — ptosis, diagnosed with Ascher syndrome, photosensitivity. From February 2024 — hand
tremor, which is progressive. Hand gets tired easily during writing or drawing, then she takes some rest
and continues the task slowly. Calligraphy also worsened. Intention tremor is obvious while using a
spoon/fork during eating. She has difficulty walking up or down the stairs independently, and needs
support. Her regular walking at that point was not ataxic, but running and jumping is difficult. She went
to school and attended the classes, has normal cognitive development, performs well academically, but
periodically failed down while walking. Lately she prefers to be seated during the day, rather than being
physically active. She eats and chews food very slowly with small portions. If a mother insists on eating
slightly more food, then she wants, she’ll vomit. She is prone to constipation. Current weight -19 kg
(below 3rd percentile), height — 120 cm (below 3rd percentile), Heart US — N. Diagnosis/testing: In blood:
Lactate — 245mg/1 (<300), CK — 282 (<154). Brain MRS: symmetrical in the thalamus, in the inner capsule,
in the midbrain, dorsally in the pons, in the cerebellum and in the white matter of big hemispheres there
are hyperintense signals (T2tse, trim), which give limited diffusion in DW1 regime, but ADC is high.
Spectroscopy shows high lactate peak. 1.3 ppm, radiological picture suggestive of Leigh syndrome.
Whole exome sequencing: Identified in mtDNA (chrM:7495-15519). Single large-scale mitochondrial
DNA deletion syndromes (SLSMDSs) comprise overlapping clinical phenotypes including Kearns-Sayre
syndrome (KSS), KSS spectrum, Pearson syndrome (PS), chronic progressive external ophthalmoplegia
(CPEO), and CPEO-plus.

TREATMENT AND MANAGEMENT: Targeted therapy: Coenzyme Q10 and antioxidants-Evicap, L-
carnitine, Alpha-lipoic acid, Folinic acid, supportive care can help reduce the risk of complications, which
includes occupational and physical therapy. Mitochondrial transplantation is a promising therapeutic
approach for the treatment of mitochondrial diseases caused by mutations in mitochondrial DNA, as well
as several metabolic and neurological disorders Mitochondrial replacement therapy (MRT), which is
already being implemented in clinics in several leading countries around the world, is mainly carried out
through tunneling nanotubes (TNTs) and extracellular vesicles (EVs).

CONCLUSION: The patient presented with clinical signs that are typical for an 11-year-old.: Severe ataxia
manifests - Astasia, Abasia. Dysmetria, Dysdiadochokinesia, Complete sensorineural deafness, Severe
ophthalmoplegia, bilateral ptosis, dementia, Dysphagia, Peripheral retinal degeneration with dystrophic
foci. Also, laboratory data show an increase in Lactate and Creatine kinase (CK), decrease in parathyroid
hormone concentration (Hypoparathyroidism), and metabolic imbalance. As well whole exome
sequencing: Identified in (mt DNA) (chrM:7495-15519) overlapping clinical some clinical phenotypes of
mitochondrial disease including Kearns-Sayre syndrome (KSS) Allows us to confirm the rare
mitochondrial disease Kearn-Sayre syndrome.

6.MAKA TEVZADZE, IRMA KAKAURIDZFE
SUCCESSFUL ADMINISTRATION OF NITRIC OXIDE IN MULTIPLE ORGAN FAILURE
M. Iashvili Children’s Central Hospital

INTRODUCTION: Multiple organ failure in pediatric patients is a life-threatening condition with limited
therapeutic options. This case report describes the successful administration of inhaled nitric oxide in a 5-
month-old girl presenting with MOF secondary to severe pulmonary hypertension, confirmed by
echocardiography, with additional complications including (renal dysfunction, cardiovascular instability).
Inhaled nitric oxide was initiated as a rescue therapy to address pulmonary hypertension and improve
oxygenation. Over the course of treatment, INO administration led to significant improvements in
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pulmonary artery pressures, oxygenation indices, and stabilization of hemodynamic parameters. The
therapy was well-tolerated, with minimal adverse effects. The patient’s condition stabilized, allowing for
weaning from mechanical ventilation and eventual recovery from MOF. This case highlights the potential
role of INO as an adjunctive therapy in managing MOF associated with pulmonary hypertension in
pediatric patients, emphasizing the need for careful monitoring and individualized treatment strategies.
CASE DESCRIPTION: We report the case of 5-month-old previously healthy girl, who was brought to
the ER at 03.12.23 with a 3-days history of fever, rhinorrhea, eye discharge, intermittent vomiting and
diarrhea. The parents reported a recent upper respiratory infection but no significant past medical history,
prematurity, or family history of pulmonary or cardiac disease.

On admission-the patient’s condition was moderately severe (APACHE II- 15- 25%mort.) Vital sign: HR-
172 RR-44 T-39,5¢ Sa02- 98% room air. Laboratory investigations revealed elevated infection markers:
CBC- wbc-28.32 X1079/L, NEUT abs 23.27x10"9/L, PLT 124X 10"9/L, ESR 24mm/hr, CRP- 164 mg/I,
Urinalysis- N, ABG-N. Chest x-ray- Without infiltration. A/B therapy-started ceftriaxone, symptomatic
treatment. Diagnosis- Bacterial infection, unspecified (A.49.9). The patient’s condition rapidly
deteriorated (1-3 days), requiring intensive care management, worsening respiratory symptoms, septic
shock clinic was revealed. Blood, sputum, urine culture was sent. Changed a/b therapy with
meropenem/vancomycin. Icu management continued with fluids, pressor. Clostr. Defficile, Bordetella
pertussis, covid a/b and nazo-pharyngeal swab test were sent. LP-CSF- negative protein and wbc count.
Urynalisis-N. Head CT -N. chest x-ray- acute respiratory distress revealed. abdomen US-N. Cardiac US:
patent foramen oval, mitral valve stenosis, mild. EF%- 54%. PASP - 25mmHg. High flow nasal canula and
non-invasive ventilation were initially attempted but failed to maintain adequate oxygenation. Intubated
due to worsening respiratory failure. Started mechanical ventilation with Pres SIMV/PC, RR-30,PIP-
26cmH?20, PEEP-7.0cmH20, fiO2-1. Continued oxygenation/ventilation deterioration, changed regimes
and parameters SIMV/PC--> SIMV/VC, RR-40, Vt-120, PEEP-12.0cmH?20, fiO2-1.--> HFO. Oxygenation
index -15—>20-- > 25 (OI=MAPxFio2x100/Pa0O2) Continued tissue hypoperfusion, oliguria, hypotension.
Revealed elevated renal function, hypo coagulation. Rapidly increasing biomarkers: WBC-58.57 10"9/L,
PCT-10 ng/mL, chest US-bilateral pleural effusion. On the Cardiac US — pulmonary hypertension (PASP
- 60mmHg). Concilium was assembled- started INO with dose 20-40 ppm.

RESULTS: Administration of INO resulted in a significant improvement in oxygenation, with an increase
in partial pressure of arterial oxygen (PaO2) and a reduction in oxygenation index within. (timeframe,
e.g., 30-60 minutes). No significant adverse effects attributed to INO. Within 45-minute oxygen saturation
increased SpO2-85-->94%. within 8-hour pulmonary pressure decreased (PASP -- 50mmhg, -- 40 mmHg
(of systemic pressure 1/3). 24 hour later INO - temporary removed (40-->25-->15ppm.). gradually removed
sedation-analgesia-relaxation. Ten days later extubating. All cultures were negative. 03.01.24 was
discharged with no neurological sequelae. Laboratory parameters and developmental status remained
normal at a three-month follow-up.

CONCLUSION: This case highlights the potential utility of INO as a rescue therapy in infants with
multiple organ failure complicated pulmonary hypertension, improving oxygenation in critical settings.
However, its impact on overall mortality and long-term outcomes in such complex cases requires further
investigation. Careful monitoring for adverse effects is essential.

Oo
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7.MAKA TEVZADZE, TAMAR BERUASHVIL]

CLINICAL CASE MANAGEMENT OF THE HEMOLYTIC UREMIC SYNDROME (HUS) IN
A MULTI-SPECIALTY HOSPITAL

Department of Pediatric Intensive Care Medicine, M.Iashvili Children’s Central Hospital

INTRODUCTION: The hemolytic uremic syndrome (HUS) is defined by the sudden onset of
microangiopathic hemolytic anemia, thrombocytopenia, and acute kidney injury (AKI). It is a form of
Thrombotic ~ microangiopathy = (TMA) most commonly caused by  Shiga  toxin-

producing Escherichia coli (STEC). Classification has been developed based on pathophysiologic

considerations and triggering factors. Hereditary causes of HUS: Complement gene mutations; Inborn

errors of cobalamin C metabolism; Diacylglycerol kinase epsilon (DGKE) gene mutations. Acquired causes

of HUS is Infection: Shiga toxin-producing Escherichia coli (STEC), Streptococcus pneumoniae and

Human immunodeficiency viral infection, rare occurrences in pregnant patients or those with

autoimmune disorders (eg, systemic lupus erythematous), Autoantibodies to complement factors, Drug

toxicity, particularly in patients with cancer or solid organ transplant recipients.

EPIDEMIOLOGY: Shiga toxin-producing E. coli (STEC) hemolytic uremic syndrome (HUS) accounts for
over 90 percent of cases of HUS in children, Pneumococcal-associated hemolytic uremic syndrome (HUS)
has been reported in 5 to 15 percent of all childhood cases of HUS, and in 40 percent of non-STEC HUS
cases, Complement-mediated HUS is a relatively rare disorder, prevalence of 7 per 1 million children in
Europe. Most complement-mediated HUS cases are due to gene mutations of complement factors,
Antibodies to complement proteins have been implicated in the etiology of 6 to 10 percent of patients
with complement-mediated HUS.

CLINICAL MANIFESTATIONS CHARACTERISTICS OF HUS: Microangiopathic hemolytic anemia,
Thrombocytopenia and Acute kidney injury. Some patients with HUS may present with one or more of
the following complications: Neurologic abnormalities — such as seizures, strokes, and decreased level of
consciousness occurring in 10 percent of cases are predictors of poor outcome. In any patient with HUS
who presents with serious neurologic dysfunction (e.g., seizure and coma), Gastrointestinal complications
— e.g., hemorrhage, pancreatitis, Respiratory complications — e.g., acute respiratory distress syndrome,
respiratory failure, Hypertension — Particularly in patients with complement-mediated HUS, Cardiac
complications — Cardiomyopathy and myocardial ischemia. Manifestations of CNS involvement include
altered mental status, seizures, coma, stroke, hemiparesis, and cortical blindness. Major CNS abnormalities
are typically seen in up to 20 to 33 percent of cases. In patients with severe neurologic findings, brain
magnetic resonance imaging reveals bilateral hypersignal on T2-weighted and hyposignal on T1-weighted
images in the basal ganglia, thalami, and brainstem. Severe CNS involvement is associated with increased
mortality. In addition, severe hypertension may result in CNS symptoms and require emergent therapy to
decrease blood pressure.

CASE DESCRIPTION: Herein we report the case of a 7-year-old female with 3-days history of subfebrile
temperature, recurrent vomiting and persistent bloody diarrhea. The patient was transferred from a
regional hospital to M. Iashvili Central Children’s Hospital. At the emergency department: vital signs upon
admission: T — 36.8°C; HR — 139; RR- 26; Blood pressure — 115/80 mmHg; SpO, — 98%. Objectively:
asthenia, somnolence, petechiae on the chest, swelling of the face, abdomen, and limbs; history of 24-hour
anuria. Laboratory tests confirmed acute kidney injury: Creatinine — 6.61 mg/dL (Normal: 0.3-1.0); Urea
—29.22 mmol/L (Normal: 2.5-8.3). Complete blood count: WBC — 19.9 x 10°/L; Hemoglobin — 10.3 g/dL;
RBC - 3.44 x 10'%/L; Hematocrit — 26.5%; Platelets — 75 x 10°/L; Liver function tests: ALT — 277 U/L; AST
— 168 U/L; LDH - 10,215 U/L. The patient was referred to Nephrology ward and treatment was initiated
with the diagnosis of hemolytic uremic syndrome and acute renal failure. Shiga toxin-
producing Escherichia coli (STEC) was confirmed by laboratory tests. The patient experienced a seizure
during the first dialysis session and was transferred to the PICU. We performed a brain MRI scan, where
findings showed metabolic changes, which is characteristic of HUS. Anticonvulsant therapy was
instituted. On the 21 day after the onset of the disease developed seizures and anisocoria. The patient
was placed on mechanical ventilation. A brain CT scan performed: On the left side, in the frontal-parietal-
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occipital lobe, there was an intracerebral hemorrhage with marked perifocal edema and mass effect on the
midline structures, measuring 3.1x5.0x4.5cm, Midline shift is 0.5cm. The patient underwent neurosurgical
intervention - Left-sided decompressive craniectomy, evacuation of intracerebral hematoma. On the
ninth day after the operation, the patient was extubated. The treatment provided by our team: ten times
RBC and blood component transfusions; 23 hemodialysis sessions, antibiotic therapy: Meropenem +
Vancomycin, Colistin, Fosfomycin + Linezolid; Vasopressor/inotropic support; antihypertensive and
anticonvulsant therapy: Sol. Diazepam, Sol. Midazolam, Sol. Phenobarbital; Neurosurgical intervention:
Left-sided decompressive craniectomy and evacuation of hematoma.

RESULTS: Dialysis was discontinued on the 27® day after the onset of the disease. The patient was
discharged on the 53 day of hospitalization with full recovery of kidney function and mild right-sided
paresis.

CONCLUSION: Considering the severe course and the prognosis of the disease, we report the efficient
multidisciplinary (Nephrologists, Intensivists, Anesthesiologists, Neurologists, Neurosurgeons, Infectious
disease specialists, Cardiologist, Transfusion specialists, Radiologists and Ophthalmologist) management
of the patient with favorable outcome.

Oo

8NINO MCHEDLISHVILI !, MARIAM GUGUNISHVILI 23, TAMAR ADEISHVILI 2 NINELI
CHKHAIDZE'3

RECURRENT PAROXYSMAL LARYNGOSPASM ASSOCIATED WITH LARYNGOPHARYNGEAL
REFLUX

'Center of Allergy and Immunology; “Iv. Bokeria University Hospital; 3TSMU Givi Zhvania Pediatric University
Clinic

INTRODUCTION: Episodic laryngospasm is most commonly observed in children aged 6 months to 3
years. In older children, recurrent croup may be more frequent and is often associated with
gastroesophageal reflux (GERD), allergies, and laryngeal anomalies.

MATERIALS AND METHODS: We present the case of a 6-year-old girl followed at the Center of Allergy
and Immunology, whose episodes of laryngospasm became more frequent with age. The child suffered
from paroxysmal, occasionally barking cough, dysphonia, and desaturation, leading to frequent emergency
room visits. In several instances, she required treatment in the intensive care unit due to respiratory
distress. She was evaluated by ENT, gastroenterologist, and pulmonologist. Laryngoscopy and chest CT
revealed no pathological findings. At age 4, specific IgE test for aeroallergens was negative. One episode
of bronchospasm was documented, and inhaled fluticasone propionate 125 mcg via spacer was prescribed.
Despite treatment, she experienced four exacerbations in one month. Significant improvement was
observed only after adrenaline nebulization in the ICU. Spirometry and exhaled nitric oxide at age 6 were
within normal limits. Repeated skin prick testing remained negative. Brain MRI and EEG were normal. A
repeated consultation with a gastroenterologist was conducted, and esophageal barium swallow revealed
gastroesophageal reflux both in upright and supine positions, including under mild compression.
RESULTS. Antireflux therapy was initiated with proton pump inhibitors (PPIs), antacids, and H2 receptor
blockers. The patient showed marked clinical improvement following treatment.

CONCLUSION: This clinical case highlights laryngopharyngeal reflux (LPR) as a significant and often
underdiagnosed cause of recurrent, paroxysmal laryngospasm in children. In the presented case, allergic,
anatomic, neurologic, and infectious causes were excluded, and only repeat gastroenterological evaluation
confirmed LPR. Active screening for LPR and individualized management strategies are recommended to
reduce complications and improve quality of life in similar pediatric patients.
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9.NINO SIRADZE, SOPIO TSERTSVADZE, DAVID MAKHATADZE
ALAGILLE SYNDROME (ALGS) CASE PRESENTATION
Department of Abdominal Medicine, M. lashvili Children’s Hospital, Tbilisi, Georgia

INTRODUCTION: Alagille syndrome (ALGS) is a multisystem autosomal dominant disorder with a wide
variety of clinical manifestations. It is known as arteriohepatic dysplasia, Alagille-Watson syndrome,
Watson-Miller syndrome, or syndromic bile duct paucity. It most commonly results from pathogenic
variants in the JAG1 gene or, less frequently, NOTCH2. The severity of the disease can range from a
subclinical presentation to a life-threatening condition, with a mortality rate up to 10%.

CASE DESCRIPTION: We report a rare case of a 2- years-old female infant with persistent jaundice from
the third month of age, accompanied by hyperbilirubinemia, hemolytic anemia, hepatosplenomegaly and
ascites. Extensive laboratory and imaging evaluations ruled out infectious, hematologic, and metabolic
etiologies such as G6PD deficiency, pyruvate kinase deficiency, Wilson’s disease, and galactosemia
Imaging revealed a cirrhotic liver, splenomegaly, agenesis of the gallbladder, and abnormal hepatic arterial
vasculature. Echocardiography showed bilateral pulmonary artery branch stenosis, and ophthalmological
examination revealed posterior embryotoxon and iris hypoplasia. Genetic testing identified a pathogenic
heterozygous variant in the JAG1 gene, confirming the diagnosis of Alagille syndrome.

CONCLUSION: This case illustrates the diagnostic challenges associated with Alagille syndrome,
particularly in infants with atypical and overlapping features. It emphasizes the necessity of early genetic
testing in patients with cholestasis, hepatic anomalies, congenital heart defects, and characteristic facial
or ocular features, even when initial metabolic and infectious screens are inconclusive.

Oo

10.SALOME CHIGHLADZE, TEONA SHATIRISHVILI, TINATIN TKEMALADZE, FIRIK BRATLAND,
KAKHA BREGVADZE, NINO TATISHVILI, ELENE ABZIANIDZE, GUNNAR HOUGE, SOFIA
DoUzZGOU

MSMO1 DEFICIENCY: A POTENTIALLY PARTIALLY TREATABLE, ULTRARARE
NEURODEVELOPMENTAL DISORDER

M.Iashvili Children’s Central Hospital, Georgia

INTRODUCTION: MSMOL1 deficiency is an autosomal recessive disorder of cholesterol metabolism,
characterized by developmental delay, microcephaly, immune dysfunction, and psoriasiform dermatitis.
Only five cases have been previously reported. We describe two Georgian siblings with novel clinical
findings - polydactyly, alopecia, and spasticity - and a homozygous ¢.548A>C (p.Glul83Ala) MSMO1
variant.

MATERIALS AND METHODS: Clinical evaluation, biochemical profiling, and brain MRI were
performed. Cytogenomic microarray confirmed regions of homozygosity. Whole-exome sequencing
identified a novel likely pathogenic variant. Protein modeling and in-silico analyses supported its
damaging effect.

RESULTS: Both siblings had early-onset spasticity, developmental delay, psoriasiform dermatitis, and
alopecia. One had preaxial polydactyly. Brain MRI was normal. The variant p.Glul83Ala disrupts enzyme
catalytic structure. A treatment regimen using cholesterol supplementation, rosuvastatin, bile acids, and
topical cholesterol/statin formulation led to significant dermatological improvement and mild hair
regrowth.

CONCLUSION: MSMOL1 deficiency should be suspected in patients with neurodevelopmental delay and
dermatological findings. Early diagnosis and targeted treatment can improve dermatologic symptoms,
though neurologic benefit remains limited. This study expands the phenotypic spectrum and highlights
treatment strategies in resource-limited settings.
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11.TAMTA KAPANADZE, NINO KHELADZE, NINO TOGONIDZE

VAN WYK - GRUMBACH SYNDROME IN A CHILD WITH DOWN SYNDROME: WHEN
HYPOTHYROIDISM MASQUERADES AS HEMATURIA AND OVARIAN CYSTS
M.Iashvili Children’s Central Hospital, Georgia

INTRODUCTION: Van Wyk-Grumbach syndrome (VWGS) is a rare complication of untreated juvenile
hypothyroidism, characterized by isosexual precocious puberty, multicystic ovaries, and delayed bone age.
Children with Down syndrome (DS) are particularly prone to thyroid dysfunction, especially autoimmune
hypothyroidism, which may present atypically due to overlapping clinical features of DS.

CASE DESCRIPTION: We report the case of a six-year-old girl with Down syndrome who presented with
abdominal distension, recurrent episodes of macrohematuria, pancytopenia, and mildly elevated
creatinine levels. Initial imaging revealed hepatosplenomegaly and a large, thin-walled ovarian cyst. The
clinical picture raised concerns for a possible urologic or oncologic condition. However, further evaluation
revealed profound hypothyroidism (TSH: 1088 pIU/mL, FT4: <5.4 pmol/L), elevated estradiol and FSH
levels, and delayed bone age. The bleeding episodes were ultimately identified as metrorrhagia, and the
ovarian findings were consistent with multicystic ovarian enlargement - both hallmark features of Van
Wyk-Grumbach syndrome (VWGS). Strongly positive thyroid autoantibodies confirmed the diagnosis of
autoimmune thyroiditis.

MANAGEMENT AND OUTCOME: The patient was initiated on high-dose levothyroxine therapy (75
pg/day), which led to rapid clinical improvement. Metrorrhagia resolved within two weeks of treatment
initiation, and serial laboratory evaluations demonstrated a progressive decline in TSH levels. Bone
marrow aspiration excluded hematologic malignancy as the underlying cause of pancytopenia. The
ovarian cyst, consistent with a hormonally driven functional cyst, was managed conservatively without
the need for surgical intervention.

DISCUSSION: This case underscores the importance of considering VWGS in the differential diagnosis of
early vaginal bleeding and ovarian cysts in prepubertal girls. It also highlights the diagnostic complexity
in DS patients, where atypical presentations of endocrine disorders are common. The hematologic
abnormalities, while uncommon, may also be attributed to severe hypothyroidism. Early recognition and
treatment of VWGS can prevent invasive diagnostics and surgeries.

CONCLUSION: VWGS should be considered in prepubertal girls with ovarian cysts, abnormal bleeding
and growth delay - especially in patients with DS. Routine thyroid screening is essential in this population
to prevent such complications. This case emphasizes the systemic consequences of undiagnosed
hypothyroidism and the reversibility of symptoms with timely hormonal replacement.

Oo

12.TORNIKE KLDIASHVILI, ZVIAD MALAZONIA, TSOTNE GVASALIA, GIORGI KORKOTASHVILI,
DAVIT LALIASHVILI, GIORGI LALIASHVILI, ANANO GABRITCHIDZFE
BRAIN ABSCESS IN A 3-YEAR-OLD CHILD FOLLOWING SINUSITIS: A CASE REPORT

Ivane Bokeria University Hospital, Tbilisi, Georgia

INTRODUCTION: Contiguous infections like sinusitis or otitis media are often the cause of brain
abscesses, which are rare but potentially fatal conditions in children. In order to avoid serious neurological
consequences, prompt diagnosis and treatment are essential. Targeted antimicrobial therapy is made more
difficult by the fact that a sizable fraction of cases are still culture-negative.

CASE DESCRIPTION: We describe a 3-year-old boy who had neurological impairments, fever, and
lethargy. He had chronic sinusitis in the past. Microbiological studies, including CSF cultures and PCR
panels, were negative, but laboratory tests showed elevated inflammatory markers (CRP 48 mg/L) and a
CSF white blood cell count of 162/pL. A left frontal ring-enhancing lesion that was consistent with a brain
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abscess was discovered by brain MRI. Despite surgical drainage, intraoperative cultures were unable to
detect a pathogen in the patient. For four weeks, cefepime and vancomycin were given as part of an
empiric intravenous antibiotic regimen.

OUTCOME: The postoperative course was favorable, with resolution of neurological symptoms and
normalization of inflammatory markers. Follow-up MRI at 3 months confirmed complete resolution of
the abscess. The child remained neurologically intact and in good health.

CONCLUSION: This case highlights the necessity of maintaining a high index of suspicion for brain
abscess in pediatric patients with sinusitis and neurological symptoms. Even in culture-negative cases,
prompt surgical intervention and empiric broad-spectrum antibiotic therapy can lead to complete
recovery and excellent neurological outcomes.

Oo

13.TAMAR MICHITASHVILI, NATIA NATROSHVILI
NONKETOTIC HYPERGLYCINEMIA IN NEWBORNS
Iv.Bokeria University Hospital

INTRODUCTION: Nonketotic hyperglycinemia (NKH) is a rare metabolic disorder caused by a defect in
glycine metabolism. It is inherited in an autosomal recessive pattern. NKH typically presents with severe
encephalopathy that rapidly progresses and can ultimately lead to respiratory failure. Routine laboratory
tests are often normal - there is no acidosis, hypoglycemia, hyperammonemia, or specific evidence of
organ dysfunction. Clinically, the condition frequently presents with persistent hiccups, seizures, and
neurologic deterioration.

DIAGNOSIS: While elevated glycine in plasma is a hallmark, it may be less prominent in neonates due to
immature renal reabsorption mechanisms. Urinary amino acid analysis can be especially helpful, as it may
reveal elevated glycine excretion.

CASE DESCRIPTION: A term male newborn, G1P1, delivered via spontaneous vaginal delivery. Clear
amniotic fluid. Gestational age: 40+2 weeks, Birth weight: 3270 g, Length: 51 cm, Apgar scores: 8/8. GBS
status: negative. Received Hepatitis B vaccination after birth. Maternal history: 20 years old, with a history
of bronchial asthma. Paternal history: 24 years old, has seizures, currently undergoing treatment. Parents
deny consanguinity. At 48 hours of life, the newborn developed profound hypotonia, adynamia, and was
not sucking. Transferred to the neonatal intensive care unit (NICU). On examination: Marked hypotonia
and adynamia, opened eyes to stimuli; facial grimace to pain, no crying, weak suck reflex, absent Moro
reflex, Vital signs: stable, did not require oxygen support initially. Laboratory findings: Normal infection
markers, normal glucose, normal lactate, normal electrolytes. Later that same day: Clinical deterioration
with persistent hiccups, followed by clonic seizures, bradycardia tendency, apnea, worsening hypotonia
and adynamia. Lumbar puncture was performed to rule out neuroinfection: Cytosis: 30/3, Protein/glucose:
normal, CSF culture: sterile. By 12 hours after onset, respiratory depression developed with desaturation.
The infant was started on non-invasive ventilatory support and later transitioned to mechanical
ventilation (SIMV mode) on day 3 of life. A metabolic disorder was suspected. Enteral feeding was stopped,
and amino acids were removed from parenteral nutrition. Ammonia level: 110.3 pmol/L (normal: 16-60).
By 2 weeks of age, the infant was weaned from mechanical ventilation, transitioned to non-invasive
respiratory support (HFlowNC), and later to mask oxygen. Neurological status remained severely
impaired: Opened eyes spontaneously but did not fix gaze, no response to environment, persistent severe
hypotonia, adynamia, chaotic limb movements observed periodically, no head control, absent age-
appropriate reflexes, no sucking, feeding via NG tube. At 4 months of age, amino acid analysis in plasma
showed: Glycine: 3086 mg/L (normal <32), Urine glycine: 65 mg/L (normal <32). Genetic testing results:
KCNA1 gene: ¢.394G>T p. (Glul32*) - known pathogenic variant associated with episodic ataxia type
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1GLDC gene: ¢.2276C>G p. (Pro759Arg) - results in substitution of proline by arginine at position 759;
classified as likely pathogenic, associated with nonketotic hyperglycinemia (NKH).

TREATMENT CONSIDERATIONS: Sodium benzoate and hydration may help reduce plasma glycine
levels, but do not affect CSF glycine accumulation. Respiratory function may recover, but neurological
injury is irreversible. The long-term prognosis is poor. Only rare transient forms of NKH may have a
relatively milder course.

CONCLUSION: recognizing and diagnosing rare diseases is extremely important, as only after diagnosis
do treatment possibilities become available.
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