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Introduction: Stress can be considered as body response to retain homeostasis against irritation
caused by various stressors, creating hazard to individual physiologic or psychologic condition [1]. Stress
involves the different type of alterations resulting in emotional, physical or psychological strain [2]. Strong
intensity or prolong stress may lead to favourable outcome by formation of a new biological balance or
because of maladaptation can exert damaging effect [3,4].

Chronic stress facilitates to vascular hypertrophy and endothelium dysfunction becoming as a risk
factors for the development of cardiovascular diseases: arterial hypertension, myocardial infarction,
atherosclerosis and etc., characterized by high mortality [5,6,7,8,9,10,11,34]. For this reason, individual
approach to somato-vegetative complications accompanied stress situation represent important direction
in modern cardiology. However, despite of experimental and clinical data regarding hemodynamic
changes in acute stress, lack of information exists concerning prolong, chronic stress associated
cardiovascular changes and about influence of isolation stress on the hemodynamic indices registered in
habitual homotypic immobilization stress.

In the organism the most leading circadian biorhythm is associated with sleep — wake cycle, which
orchestrates many systems biorhythm. This includes autonomic nervous system function and production
of agents participating in the fluctuation of vascular tone and hemodynamic parameters. One of such
biomarkers are catecholamines [12,13,14,15,16,17], which diurnal rhythm during stress is not completely
elucidated as well as morphometric changes in different organs after their possible remodelling in chronic
stress.

The objective of this study was to investigate the modulatory action of chronic immobilization
stress and coincident isolation stress on hemodynamic parameters, circadian alterations of catecholamines
plasma level and remodelling of various organs.

Materials and Methods: In vivo study. Experiments were carried out on 75 male Wistar rats
weighing 200-250 g. The animals were handled in compliance with ethical standard approved by the

Animal Care Committee of Tbilisi State Medical University. All rats were divided into 3 groups: I — Stress
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— naive animals without to any restraint, constituted control (C) group, n=25; II — rats with chronic
immobilization stress (CIZS), n=25 and IIT — CIZS rats with associated isolation stress (CISS), n=25. CIZS
model was created by placing animals in a special Plexiglas transparent camera for 120 minutes every day
in the morning hours (10°-12° hr) during 21 days [18,19]. Animals retained ability to turn a head with
restriction of body and paws movement. Each rat from III group after exposure to CIZS vs. II group of
animals was maintained in case separately. Cardiovascular parameters including systolic, diastolic blood
pressure (SBP, DBP) — mm Hg and heart rhythm (HR) — beat minute (Bpm) — were obtained by non-
invasive “tail-cuff” sphygmomanometric method. Hemodynamic parameters in I group of animals were
determined 3 times in 3-5 minutes intervals after 10 minutes of their adaptation to experimental condition,
while in rats exposed to CIZS — after 120 minutes.

In vitro experiments sample collection and storage. On the day before blood sampling (after 21
days of CIZS) a cannula was implanted into the tail artery under anesthesia [19] using - ketamine 87 mg/kg
+xylazine 13 mg/kg intraperitoneally. Plasma was collected using sterile tubes containing 1% heparin and
centrifuged for 15 minutes at 1000 x g, 2-8°C within 30 minutes of blood collection. Samples were stored
at 20°C. The next steps were associated with determined plasma catecholamines level (Norepinephrine
and Epinephrine) according manufacturer instruction using Elisa Kits (Cusabio, USA). The analysis of
catecholamines plasma concentration was performed by using microplate reader, at 450 nm wavelength,
investigated 5 time points: 9:00, 13:00, 17:00, 21:00 and 01:00 hours to determine the acrophases in this
period (time when catecholamines plasma levels were attained peak values).

Morphometric analysis. Stress influence on various organs remodeling was analyzed by alterations
in body and organ masses after 21 days when rats were sacrificed by overdose of anesthesia. Thyroid and
adrenal glands, thymus, spleen and kidneys removed, dried on filter paper and weight by using analytical
precision balance.

Statistical analysis. The SPSS Software was used for statistical analysis measurement data to mean
standard deviation (SD) using t-test and single factor analysis of variance for group comparison. P<0,05
indicates significant differences using Student’s test.

Results. The mean baseline values of cardiovascular parameters (Table 1) in C (I group) rats did
not show any marked changes after their measuring in 1, 7, 14 and 21 days intervals, while CIZS subjected
animals revealed significant alterations in hemodynamic indices after 14 and 21 days to stress exposure.
SBP in this group of rats was gradually increased attaining its peak level (138+4 mmHg) after 21 days
subjected to immobilization stress condition markedly exceeded the same value in C group of rats (106+8
mmHg, P<0,01), as well as after 14 days of measurement of SBP (120+5mmHg) vs I group of rats
(100+4mmHg, P<0,05), respectively. Along with SBP, DBP also revealed significant alterations achieving
maximal values (99+4mmHg) like SBP after 21 days to stress exposure, with marked differences as
compared to C rats (727 mmHg, P<0,05) in corresponding period and after 14 days subjected to CIZS
(87+5 mmHg) vs. significances obtained in this time interval in C rats (766 mmHg, P<0,05). Such changes
in arterial pressure were associated with peak acceleration in HR (472+6 beat minute after 21 days to stress
exposure and with marked differences in comparison to C rats in corresponding period (414+6 beat minute
as well as after 14 days of HR measurement, (434+4 beat/minute) vs (422+8 beat/minutes) in C rats.

In CIZS + CISS subjected rats vs CIZS animals cardiovascular parameters were changed earlier
(after 7 days) and more expressively in comparison with C animals data. SBP was significantly increased
after one week exposure to combine stress. (130:6mmHg, P<0,01) with respect to C rats same values
(105,7+6mmHg), reaching its peak level by stepwise fashion (152+4mmHg) after 21 days to stress exposure,

pronouncedly exceeded SBP indices in C rats also after 14 days to combine stress subjection (132+5mmHg,
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P<0,05) vs C rats (100+4mmHg). Such changes were correlated with marked alterations in DBP already
revealed after 7 days (86+8mmHg, P<0,05) of stress influence, achieving peak values (100+4mmHg) that
exceeded the same indices in C rats (72+7mmHg, P<0,01). HR in combine stress also underwent to marked
changes vs C animals after elapsing 7 days to stress exposure, reaching its maximal value (like arterial
pressure) after 21 days subjected to this type of stress (498+8 beat/minute), markedly outnumbered the
identical significances in C rats after the 7 (448+8 beat/minute, P<0,05) and 14 days (455+5 beat/minute,
P<0,05) to stress exposure. Such hemodynamic alterations induced by CIZS and CIZS+CISS were

accompanied with diurnal changes of catecholamines plasma levels (Fig.1.) in all animals.

Table 1. Influence of chronic immobilization stress (CIZS) and CIZS coincident with chronic isolation

stress (CISS) on cardiovascular parameters in rats

. Hemodynamic Days of measurement
Animal group indices 1 7 14 21
I - Control (C), SBP 102,545 105+6 100+4 106+8
025 DBP 70+4 74+5 7616 72+7
HR 415+10 420+8 422+8 41446
IT - Chronic SBP 108+4 112+3 120+5* 138+4*
immobilization stress DBP 76+2 81+4 87+5* 99+4*
(CIZS), n=25 HR 424+7 430+6 434+4* 472+6™
hronic isolati SBP 1065 130+£6*# 13245*# 15245*#
StIrIeIS; (%I;;‘féf; S"ft;o:gs DBP 80:4 86:8 94:8" 10044
HR 430+10 448+7* 4554+5%# 498+8***#

Note: SBP, DBP — systolic and diastolic blood pressure — mmHg, HR — Heart rhythm — beat/minute; Significant
differences between; *-C and stress groups corresponding values, # - between CIZS and CIZS+CISS groups; n=animal
number, one symbol — P<0,05, two — P<0,01, three — P<0,001.

Fig.1. Influence of chronic immobilization stress and its coincident with chronic isolation stress on

catecholamines plasma levels in rats
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Note: CIZS — Chronic immobilization stress; CISS — chronic isolation stress; N-Norepinephrine, E-Epinephrine,
n=animals number in group; Significant differences as compared: *-with corresponding values of control group, #-
with CIZS group; one symbol — P<0,05, two — P<0,01, three- P<0,001.
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The analysis of norepinephrine (NE) and epinephrine (EPN) plasma content of C rats in studied
periods (9:00, 13:00, 17:00, 21:00 and 00:01 hr showed their peak values at 9:00-17:00 hr as compared to
CIZS and CIZS+CISS groups of rats where catecholamines peak significances (especially EPN) shifted at
late night time with acrophases registered at 00:01 hr. The mean daily plasma concentrations of
catecholamines in CIZS group of animals (NE-456,5+28,6 and EPN — 563,5+25,2 pg/ml) significantly
exceeded the same values in C rats (NE-286,7+15,6 and EPN — 255,0+14,9 pg/ml, P<0,001), respectively,
with 1,5 and 2,2 times higher plasma content of NE and EPN, respectively as compared to C animals. The
highest mean plasma levels of catecholamines were identified in CIZS+CISS group of rats in comparison
to C animals. Eventually the significant alterations of hemodynamic indices with increased blood pressure
and HR in CIZS and especially CISS+CIZS were associated with marked elevation in catecholamines
plasma level indicating about prevalence of vascular sympathetic tone and possible disbalance between
production of vasoconstrictive and vasodilating agents resulting in changes of diurnal fluctuation of NE

and EPN by shifted their acrophases to late night hours as compared to C rats.

Morphometric analysis of body weights and masses of various organs. Investigation of body weight
and masses of different organs before and after animals euthanasia elicited marked changes in body
weights of stress-exposed animals vs. C rats (Table 2). Body weights (BW) in CIZS and CIZS+CISS rats
after the 21 days of stress influence significantly decreased by 20,5% (P<0,05 and 27,6% (P<0,001),
respectively as compared to C group of rats. BW such alterations were accompanied by marked changes
in masses of various organs. As it was revealed, thyroid gland weight significantly increased in CIZS (7,8%,
P<0,05) and especially in CIZS+CISS group of animals (13,2%, P<0,01) vs C rats, along with adrenal gland
weight which mass in CIZS and CISS rats (12,7%, P<0,05) and (18,65%, P<0,01) pronouncedly
outnumbered the same value in C rats. Lymphoid organs such as thymus and spleen also underwent to
significant morphometric changes in stress submitted rats. Thymus mass in CIZS animals markedly
reduced (15,4%, P<0,01) as well as in CISS rats (28,9%, P<0,001), while spleen mass in the same group of
animals decreased by 22,7% (P<0,01) and 27,7% (P<0,001), respectively relative to C rats. Kidney weight
also underwent to significant reduction in both group of stress exposed rats: CIZS (7,7%, P<0,05) and CISS
(9,5%, P<0,05) as compared to C rats. It should be noted that all alterations in organs weights were more
expressed in rats submitted to combine stress. Above-described alterations illustrate the high sensitivity
of lymphoid organs (thymus, spleen), adrenal and thyroid glands and kidney, to morphometric changes
and remodelling.

Table 2. Influence of different type of chronic stress on mean body weights and the various organs masses
in rats

O Control (C) Chronic immobilization CIZS+chronic isolation
stress (CIZS) stress (CISS)
Body weight 226+12 (n=25) 180+11* (n=25) 164+14** (n=25)
Thyroid gland 0,059+0,001 0,064+0,0016* 0,068+0,002**#
Adrenal gland 0,048+0,015 0,056+0,005* 0,059+0,008**#
Thymus 0,305+0,012 0,258+0,014* 0,217+0,008"**
Kidney 0,598+0,026 0,552+0,045* 0,541+0,036*
Spleen 0,675+0,018 0,522+0,026™ 0,488+0,016™**

Note: n=animal number in groups.

Other symbols are the same as in Fig.1.

Discussion. Immobilization stress is expressed in complex changes involving central and

autonomic nervous system, production of catecholamines and corticosteroids, associated with alterations
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of immune reactions, hemodynamic indices and remodelling of various organs [20,21,23]. In present study
we investigated the modulatory effect of chronic immobilization stress (CIZS) and its coincident with
isolation stress on hemodynamic parameters, plasma catecholamines daily level fluctuation, body weight
and organ masses alterations in rats. According our data during 21 days CIZS submitted animals revealed
significant changes of hemodynamic parameters vs. control ones with significant increased systolic,
diastolic arterial pressures and cardiac rhythm after 14 days to stress exposure, attaining their peak values
especially on 21 days of CIZS influence indicating about absence of hemodynamic adaptation to habitual
prolong homotypic stressor. Adding to CIZS the permanent heterotypic stressor component, like chronic
isolation, increased sensitivity to combine stress manifested already in more expressing similar changes of
hemodynamic parameters after 7 days to stress exposure, which proved the impact of the heterotypic stress
stimuli to homotypic habitual stress condition.

Concerning chronic immobilization stress related hemodynamic alterations there are
controversial data demonstrating by different authors [24,25,26,27,28,29]. It was shown that strain specific
adaptation in rats to chronic homotypic stress is associated with cardiovascular autonomic and endocrine
changes of basal values in freely moving rats [18,24]. The repeatedly restrained WKY rats reveal
hemodynamic and autonomic adaptation to chronic homotypic stress only during post stress recovery
period, whereas SHR (Spontaneously hypertensive rats) in such cases showed reduction in stress associated
tachycardia with enhanced parasympathetic tone and diminished sympathetic activity. According authors
explanations, less effective adaptation of WKY rats vs SHR animals to cardiovascular alterations during
exposer to stress condition is related to reduce corticosterone production expressing the severity of
uncontrollable stress [27] and possible increased sensitivity to repeated restraint stress in WKY rats.

In other experiments chronic daily submission of rats to relatively mild homotypic stressor like
restraint was accompanied by rapid habituation development to homotypic stress stimuli after six
exposures, while stronger stressor like immobilization requires a greater number to stress exposer for
occurring habituation [25]. Additionally, intervention of novel heterotypic stressor may lead to increased
sensitivity and response with reduction of habituation [30]. These results are consistent with our findings
when hemodynamic indices including arterial pressure and cardiac rhythm reached their peak values in
14-21 days interval during immobilization stress submission and underwent to the same changes more
early after 7 days exposer to isolation stress coincident to immobilization stress, showing lack habituation
to strong stressor with increased sensitivity to heterotypic stress stimuli.

According our data cardiovascular alterations in chronic stress situation were associated with
significant daily fluctuation of NE and EPN daily plasma levels in comparison to C rats. In CIZS animals
mean values of NE and EPN significantly exceeded the same significances in C rats. The acrophases of
catecholamines plasma content in C group of rats were established in light phase of daily hours (9:00-
17:00 h), while in animals submitted to CIZS and especially to CIZS+CISS stress condition such acrophases
were shifted to evening (17:00-01:00 h) and late (21:00-01:00 h) night hours, respectively. Our results
concerning diurnal variations of NE and EPN plasma concentration in C rats are consistent with findings
showing highest catecholamines concentrations during daylight hours and low levels reached a nadir 5
hours after the onset of darkness in stress naive rats [31]. Elevation in plasma catecholamines level in stress
condition is associated with increased activity of sympathoadrenomedullary system and high production
of NE and EPN [27] especially in response to new stressor, like isolation [19].

Some data demonstrated that habituation to a homotypic stressor may developed rapidly, which
is associated with the intensity of the stress stimuli, such as minor restraint, when habituation can occur

after a few exposure [25]. However, habituation concerning catecholamines plasma level did not reveal in
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our experiments after exposer to CIZS and CIZS+CISS, which is in agreement with data of other authors
postulated that in more intense stress stimuli, for example CIZS, habituation to catecholamines plasma
content requires a greater number of daily exposures to stress [29]. In our findings was established
distinction in catecholamines plasma level daily fluctuation between C and stress exposed animals with
acrophases in 9:00-17:00 and 17:00-01:00h, respectively, which are consistent with evidence that rats
being crepuscular, not nocturnal animals, are most active at dusk and dawn and sleep at night or during
the day often accompanied with blood pressure decreased, while chronic stress situation associated to
increased sympathoadrenomedullary activity vs its basal level facilitates to disruption of circadian rhythm
with shifted catecholamines plasma level acrophases to late night hours [4].

The endocrine system plays significant role in stress management. Under chronic stress body
weight and endocrine organs masses, such as adrenal and thyroid glands, as well as lymphoid organs
(spleen, thymus) and kidneys may undergo to marked morphometric alterations. In our experiments body
weight (BW) of CIZS and CIZS+CISS rats were significantly decreased (P<0,05 and P<0,01), respectively
in comparison with C group of animals. Such reduction in BW in stress submitted animals was revealed
in both (II and III) group of rats associated with significantly increased masses of adrenal and thyroid
glands and marked decreased weights of spleen, thymus and kidneys. This changes more pronouncedly
expressed in rats exposed to CIZS+CISS.

The different physiological alterations accompanied the various stress conditions involves
hypothalamic-pituitary-adrenal axis participating in relax of trophic hormones — TSH and CRH resulting
eventually in greater production of corresponding hormones including thyroid hormones, epinephrine
and steroid hormones involving in thermogenesis, energy expenditure for muscle activity, facilitating to
increase masses of thyroid and adrenal glands. Reduction in kidneys weight in stress exposure may due to
morphological changes including reduction in glomerular volume density and lower number of glomeruli
per kidney [32]. Our findings are consistent with results of other authors [33] that showed in rats exposed
during 2, 4 and 8 weeks to restraint stress significant alterations in lymphoid organs (spleen, thymus),
leading to their involution and weight reduction, the severity of which was associated with period to stress
submission.

Conclusion: Eventually it can be concluded that chronic immobilization stress (CIZS) may lead to
significant alterations in hemodynamic indices after 3 weeks to stress exposure, expressing in marked
elevation of systolic and diastolic blood pressure and acceleration in cardiac rhythm, without habituation
to homotypic stressor. Adding a novel stressor such as isolation stress showed that such heterotypic
component enhanced abovementioned cardiovascular alterations, accompanied by changes in
catecholamines (norepinephrine, epinephrine) daily plasma fluctuation with shifted their acrophases vs
control group of rats towards evening and late-night hours. Hemodynamic and catecholamines plasma
content alterations in rats exposed to CIZS and combine stress condition also revealed pronounced changes
in animals body weight and organ masses with reduction in body weight, lymphoid organs (spleen,

thymus) and kidney weights and increased thyroid and adrenal gland masses.
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GIORGI GOGOBERIDZE', IRINA KVACHADZE !, TAMARA GVASALIA 1, MAIA OKUJAVA?,
MANANA GHONGHADZE?, DAVIT GOLOSHVILI?, NIKOLOZ GONGADZE?
INFLUENCE OF CHRONIC STRESS ON HEMODYNAMIC INDICES, DIURNAL FLUCTUATION OF
CATECHOLAMINES PLASMA CONCETRATIONS AND REMODELLING OF VARIOUS ORGANS IN
RATS
ITbilisi State Medical University, Department of Physiology;

?Tbilisi State Medical University, Department of Medical Pharmacology, Tbilisi, Georgia

SUMMARY

Stress condition combines the different type of emotional, physical and psychological alterations
in response to various stressor. Stress may result in favourable outcome by leading to a new biological
balance or sometimes can exert damaging dangerous effect including changes in function of cardiovascular
system. For this reason, individual approach to stress accompanied cardiovascular somatovegetative
correlates alterations is one of the important directions in modern cardiology.

The goal of the present study was the investigation of cardiohemodynamic parameters,
catecholamines plasma level alterations and remodelling of different organs in chronic immobilization
stress and its coincident with isolation stress.

Experiments were performed on 75 male Wistar rats weighing 200-250g divided into three groups:
I- Stress naive animals control (C) group; II — rats exposed to chronic immobilization stress (CIZS) and
CIZS animals with coincident chronic isolation stress (CISS). Rats were handled in compliance with
ethical standards approved by the Animal Care Committee of Tbilisi State Medical University. CIZS was
created by placing rats in a special plexiglas transparant camera for 120 min every day in the morning
(10%-12%) hours during 21 days, with retained their ability to turn a head with restriction body and paws
movement. Each rat from III group after submitted to CIZS vs II groip of animals was maintained in cage
separately. Cardiovasular parameters including systolic (S), diastolic (D) blood pressure (BP) and heart
rhythm (HR) were obtained by non-invasive ,tail-cuff* sphygmomanometric method. Catecholamines
norepinephrine (NE) and epinephrine (EPN) blood level daily fluctuation was studied at 5 different points
(9:00, 13:00, 17:00, 21:00, 01:00 h) to determine the acrophases in this period. Stress influence on body
weight and remodeling of various organs was studied by changes of their masscs.

It was established the CIZS induced significant changes in hemodynamic indices with gradual
elevation in SBP, DBP and HR after 14 days to stress exposure, attaining peak values after 21 days to stress
submission - 138+4 mmHg (P<0,01), 99+4 mm Hg (P<0,05) and 472+6 beat/min (P<0,01), respectively vs.
the same values in C rats: 1068 mm Hg, 72+7 mm Hg and 414+6 beat/min, respectively. In CIZS +CISS
exposed rats revealed more pronounced changes with respect to C and CIZS group of animals indicated
about marked influence of heterotypic stress intervention to homotypic ones. Cardiovascular alterations
in CIZS animals were associated with significant increased mean plasma levels of NE-456,5+28,6 pg/ml
and EPN-563+25,2, respectively vs. C rats with shifted their acrophases from light hours (19%°-17%h)
revealed in C rats to evening and late-night hours (17°-01%h) in stress exposed animals. Catecholamines
plasma level elevation in combine stress condition outnumbered the same values in CIZS exposed rats.
Along with abovementioned, both type of stress characterized with decreased: body weight, kidney and
lymphoid organs (spleen, thymus) masses and increased in adrenals and thyroid organs weights.

It is postulated that prolong chronic homotypic stress characterized with significant alterations of
cardiovascular indices expressed in increased BP and HR, associated with elevation in catecholamines
plasma level and shifting their acrophases from light to evening and late-night hours. Such alterations are
more revealed in combine stress condition without habituation concerning such changes.

Keywords: Immobilization stress, Cardiovascular parameters, Catecholamines, Diurnal rhythm
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Introduction: The quality of medical care delivered in hospital settings is a key determinant of
population health outcomes and an essential indicator of the performance of a national health system. In
recent decades, countries across the world have increasingly emphasized the role of hospital accreditation
as a mechanism for improving the safety, effectiveness, and patient-centeredness of clinical services.
Accreditation systems aim to standardize processes, strengthen organizational performance, and ensure
that healthcare providers operate in accordance with evidence-based protocols and international norms.
Numerous studies indicate that accreditation can positively influence clinical outcomes, reduce medical
errors, and enhance patient satisfaction—an important measure of healthcare quality from the patient’s
perspective [2,3,5,6,7].

Georgia has undergone extensive reforms in the healthcare sector since the early 2000s, including

efforts to modernize hospital infrastructure, improve regulatory oversight, and engage in international
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accreditation initiatives. Despite these changes, concerns persist regarding variability in service quality,
waiting times, communication gaps, and uneven patient experiences across different inpatient facilities.
Patient satisfaction, as both a subjective perception and a measurable quality indicator, provides valuable
insights into the strengths and weaknesses of hospital care and highlights areas where system-wide
improvements are still needed [1,2,3,4,5].

Understanding how patients perceive the quality of inpatient medical services is particularly
important in Georgia’s current context, as increasing numbers of hospitals seek accreditation through
national and international bodies. However, limited empirical data exist regarding how accreditation
status is understood by the population and whether patients perceive accreditation as having an impact
on service quality.

This study aims to address this gap by evaluating the quality of inpatient medical services in
Georgia from the perspective of patients who recently received hospital care. The research assesses overall
patient satisfaction, explores awareness and perceptions of hospital accreditation, and identifies key areas
for improvement based on patient feedback. The findings are intended to support policymakers,
healthcare administrators, and accreditation bodies in strengthening hospital service quality and aligning

Georgian healthcare facilities with international best practices.

Research Goal and Objectives: The primary goal of this study is to evaluate the perceived quality
of inpatient medical services in Georgia and to assess patient satisfaction with the care they received. The
study also aims to explore patient awareness of hospital accreditation and their perceptions regarding its
impact on service quality.

To achieve this goal, the study addresses the following specific objectives: To assess patient
satisfaction with inpatient medical services across hospitals in Georgia, including overall satisfaction and
the degree of partial or complete fulfillment of patient expectations; To evaluate patients’ perceptions of
the general quality of hospital-based medical care in the country; To examine patient awareness regarding
the accreditation status of the hospital in which they received care; To analyze patient perspectives on
whether hospital accreditation influences the quality of medical services; To identify key areas for quality
improvement based on open-ended patient comments, including communication, waiting times, hygiene,
staff behavior, and financial considerations; To generate evidence-based insights that may inform
healthcare administrators, policymakers, and accreditation bodies in designing strategies to enhance

service quality and strengthen the accreditation process in Georgia.

Research Materials and Methods: This research employed a cross-sectional quantitative study
design aimed at assessing patient satisfaction and perceptions regarding the quality of inpatient medical
services in Georgia. The study was conducted over a two-month period, October-November 2025, using
a structured self-administered questionnaire.

The target population consisted of individuals who had recently received inpatient medical care
in Georgia. The survey was distributed to 20 inpatient healthcare facilities across the country, representing
a mix of urban and regional hospitals with varying capacities and service profiles. Facilities included both
accredited and non-accredited institutions, as well as hospitals undergoing preparation for accreditation.

A convenience sampling approach was used due to the variability in patient flow across hospitals.
Because convenience sampling was used, results may not be fully generalizable to the national inpatient
population. Each participating facility distributed the survey to eligible patients who had completed
inpatient treatment within the previous three months. Participation was voluntary. A total of 220

completed responses were obtained and included in the analysis.
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Data were collected using a structured questionnaire created through Google Forms. The
instrument comprised five sections:
1. Sociodemographic information (age, gender, marital status).
Perceived overall quality of inpatient medical care in Georgia.
Satisfaction with services received during hospital stay.

Awareness of hospital accreditation status and perceived impact of accreditation on quality.

ok WS

Open-ended comments and suggestions for improving service quality.

The questionnaire was developed based on literature on patient satisfaction, WHO
recommendations, and core dimensions of hospital accreditation and service quality (communication,
safety, hygiene, waiting times, environment, staff behavior) [3,5].

Primary Outcome Variable: Patient satisfaction with the medical services received (three-point
scale: yes, partially, no).

Secondary Variables: Perceived general quality of inpatient care in Georgia; Awareness of hospital
accreditation status; Perceived impact of accreditation on quality of services; Open-ended qualitative
feedback on areas for improvement.

Independent Variables: Age; Gender; Marital status; Type of hospital attended (accredited, non-
accredited, or unknown).

Quantitative data were exported from Google Forms into Microsoft Excel and cleaned for
completeness and consistency. Descriptive statistics—including frequencies, percentages, and measures of
central tendency—were used to summarize the data. Patterns in patient satisfaction were examined across
demographic groups and by reported accreditation status. Qualitative responses from the open-ended
question were analyzed using thematic content analysis, allowing the identification of recurring themes
in patient feedback, such as communication, hygiene, waiting times, staff behavior, comfort, and costs.

The study adhered to ethical principles of confidentiality, voluntariness, and anonymity. No
personal identifiers were collected. Permission to conduct the survey was obtained from participating
hospitals, and all respondents provided informed consent before participation. The study formed part of

the author’s doctoral research project and complied with institutional ethical standards.

Obtained Results and Discussion: A total of 220 patients participated in the survey. The mean age
was 41 years (range: 20-78), with the majority aged 30-39 years. Females constituted 53.6% of
respondents, and most were married (53.6%).

Perceived Quality of Inpatient Care: More than half of the respondents rated the overall quality
of inpatient medical services in Georgia as average (51.6%), while 26.8% perceived the quality as low and
18.2% as high.

Awareness of Accreditation Status: Most patients (68.2%) did not know whether their hospital
was accredited. Only 25.9% reported receiving care in an accredited hospital and 5.9% in a non-accredited
one.

Patient Satisfaction: Regarding personal experience, 29.5% of patients were fully satisfied, 53.6%
were partially satisfied, and 12.3% were dissatisfied with the services received. The remaining 4.6% did
not provide a response to this question

Perceived Impact of Accreditation: When asked whether accreditation improved service quality,
18% reported they were unsure, 51% believed quality increased, 22% reported no change, and 9%

believed quality had decreased.
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Qualitative Findings: Analysis of open-ended comments revealed several recurrent themes:
¢ Communication issues (most frequent)
e Long waiting times and poor queue management
e Hygiene and infection control concerns
e Need for staff training and greater empathy
¢ Environmental comfort and navigation problems

e High service prices

Figure 1: Patient Satisfaction with Inpatient Services in Georgia
Patient Satisfaction with Inpatient Services in Georgia (N=220)

Fully satisfied (29.5%)

29.5%

53.6% Difficult to answer (4.6%)

Partially satisfied (53.6%)

Dissatisfied (12.3%)

The findings show that while outright dissatisfaction with inpatient services is relatively low, the
majority of patients report only partial satisfaction, suggesting that many aspects of hospital care require
strengthening. Perceptions of overall inpatient service quality are similarly modest, with most respondents
rating national hospital quality as “average.”

A critical finding is the low awareness of hospital accreditation. More than two-thirds of patients
could not identify whether their hospital was accredited, and over half were unable to assess the impact
of accreditation on quality. This indicates that accreditation processes in Georgia remain largely invisible
to patients, limiting their potential influence on patient trust and perception [8,9]. This aligns with
international evidence showing that accreditation improves outcomes only when effectively
communicated and when patients are engaged as stakeholders.

The qualitative analysis confirms that patient satisfaction is strongly influenced by communication
quality, waiting times, hygiene, staff professionalism, and costs. Many of these issues reflect systemic
challenges previously highlighted in Georgian health-sector assessments, including inconsistent
implementation of standards, variable service quality, and organizational inefficiencies.

Overall, the study demonstrates a clear need for enhanced quality-improvement strategies in
Georgian inpatient facilities, including better communication practices, investments in hygiene and
infection control, improved queue and appointment management, continuous staff training, and increased
transparency around accreditation. Strengthening these domains may substantially improve patient

satisfaction and public trust in hospital services.

Conclusion: This cross-sectional study provides important insights into patient perceptions of
inpatient medical service quality in Georgia. While most respondents rated national hospital care as
average and expressed only partial satisfaction with the services they personally received, several critical
areas for improvement emerged. The most prominent concerns relate to communication with medical

staff, waiting-time management, hygiene and infection control, and overall service organization.
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A major finding is the limited patient awareness of hospital accreditation. Most respondents did
not know whether their hospital was accredited, and more than half were unable to assess the impact of
accreditation on quality. This suggests that the current accreditation process, despite its importance for
healthcare quality assurance, remains insufficiently visible and meaningful to patients.

Improvements in communication, transparency, staff training, environmental comfort, and cost-
related issues are essential for strengthening patient trust and enhancing service quality. Increasing public
awareness of accreditation standards and ensuring their consistent implementation across hospitals could
further contribute to better patient experiences.

Overall, the study highlights the need for targeted quality-improvement strategies within
Georgian inpatient facilities and underscores the importance of engaging patients as active stakeholders

in healthcare quality and safety initiatives.

References:

].. bodo@msgwmb 003330(4)35‘3@0 68600(‘06)0860@06 QSSGOQ’U}O, 36)(‘080[}, 30686)0)8@0’)60[)0 QD
beogooemyéo  oo330L  LodobobhGm.  (2023).  Lodgeoobe  8m3Lobyégdel  dedBmeogdgemo
@Ogobsbnwobab(’b boa&:moaméobm Osé)SQOODBOOb 306)0’)6860[} @08030806(')[) agbobgb (66)&06860
Ne4/6, 26 0063560). mdacmalo.

2. 30683@0330@0, ., 588060330@0, 3 sododa, 3 30@3@)330@0, 3., & bgéabéoosm&), . (2024).
bodoémsawmao 30686)0)8@0060[) 360386)b0@’360 @03@3030[) QDGS&J&SO[} bd)&)\)(bgaoo
boé&gmags@oBom Bémad@)o. ndoemabo: GEODP.

3. yoBobodgoemo, b. (2019). Lodgoozebm dmBLobyégdol botalbol 1B&Ybggemymazs, docogs o
800830’)68[}860 6060@0 ]. . 03060 3030b0330@0b bobg@mbob O’JE)OQ)O[}OL) bObOQJBGOOB("’)
‘360336[}00300[) 6030’)3833@0060. ooboqmbo.

4, bodoémsgwmb 306@033660[) 30636003@00?)0[) Qoe3obo ©o meooQJUé baaooobooo 30030(58(50.
(2017). $obcoo330L Lobhgdal gobgomotrgdel 2030 Bemgool gggds. emdoemoldo: Lodotoggemmb
30600396 ho.

5. gobodg, m. (2012). 3gbogocmo §96cos330L 9c080bolihtrotrgdodo. omdacmabo.

6. Accreditation Canada. (2025). Accreditation Canada celebrates Georgian health organizations’
accreditation.

7. Alhawajreh, M. ]., Paterson, A. S., & Jackson, W. J. (2023). Impact of hospital accreditation on quality
improvement in healthcare: A systematic review. PLOS ONE, 18(3), e0282752.

8. Greenfield D. & Braithwaite J. Health sector accreditation research: a systematic review. Published in
International Journal for Quality in Health Care, 2008, Vol 20 (3):172-183.

9. Pomey M. P, Lemieux-Charles 1, Champagne F, Angus D., Shabah A, André-Pierre Contandriopoulos.
Does accreditation stimulate change? A study of the impact of the accreditation process on Canadian
healthcare organizations. Implement Sci. 2010 Apr 26:5:31. Doi: 10.1186/1748-5908-5-31.

NINO KURASHVILI, OTAR VASADZE
ASSESSMENT OF THE QUALITY OF MEDICAL SERVICES AND PATIENT SATISFACTION IN
INPATIENT HEALTHCARE FACILITIES IN GEORGIA
University of Georgia, School of Health Sciences

SUMMARY
Evaluating the quality of inpatient medical services and patient satisfaction is essential for
strengthening healthcare delivery systems. In Georgia, hospital accreditation has been introduced as a
mechanism to improve service quality, yet limited data exist on patient perceptions of its impact.
A cross-sectional study was conducted between October and November 2025 across 20 inpatient
facilities in Georgia. A structured self-administered questionnaire assessed sociodemographic
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characteristics, overall satisfaction, perceived quality of hospital services, and perceptions of accreditation.
A total of 220 valid responses were analyzed using descriptive statistics.

The majority of respondents were female (54%) with a mean age of 41 years. Overall service
quality was rated as average by 52% of participants, while 27% rated it low and only 18% high. Satisfaction
with received services was partial among most respondents (approx. 54%), while 30% reported full
satisfaction and 12% dissatisfaction. Regarding accreditation, 51% stated that accreditation improves
service quality, 22% believed it had no effect, 9% felt quality had decreased, and 18% were unsure. Open-
ended comments highlighted three priority areas: communication with patients, infection control and
hygiene, and management of queues/waiting times.

Patient satisfaction with inpatient medical services in Georgia remains moderate, with substantial
concerns regarding communication, hygiene, and system efficiency. Although among patients who had
an opinion, the majority viewed accreditation positively, overall population awareness remains low.
Uncertainty persists, underscoring the need for greater transparency, staff training, and continuous quality
improvement.

Keywords: Patient satisfaction, Healthcare quality, Hospital accreditation, Inpatient services,
Georgia
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TAMAP CATAPEHIIIBHIH, HAHA KABTAPA/I3E, MAJIXA3 IT'ETHA
XUMUYECKUNI COCTAB I'IIPOJIN3ATA BOJTHOT'O SKCTPAKTA SALVIA GAREDJT
TOuaucckuil rocyZapCTBeHHBIH MeJUITMHCKII yHUBepcuTeT, MHCTHTYT papMakoxumuu um. M.

Kyrarenaznze, Touwnucu, I'pysus
Doi: https://doi.org/10.52340/jecm.2026.01.03

TAMAR SAGAREISHVILI, NANA KAVTARADZE, MALKHAZ GETIA
CHEMICAL COMPOSITION OF HYDROLYZATE OF AQUEOUS EXTRACT OF SALVIA GAREDJT
Tbilisi State Medical University, I. Kutateladze Institute of Pharmacochemistry, Tbilisi, Georgia

SUMMARY

The aqueous extract of the aerial parts of the Caucasian endemic plant Sa/via garedji Troitzk.
(family - Lamiaceae Lindl.) is characterized by an abundant content of phenolic compounds (49.8% tannin
by permanganometry). To determine the nature of polyphenols, acidic hydrolysis of the aqueous extract
was performed. HPLC-MS analysis of the hydrolysate revealed the presence of phenolic acids, their
derivatives, terpene phenols, and flavonoids (a total of 32 substances). 13 of them - carnosol, carnosic acid,
yunnaneic acid F, sagerinic acid, salvianolic acid A, salvianolic acid A isomer, luteolin-7-0-glucuronide,
apigenin-7-0-glucuronide, rosmarinic acid, methyl gallate, cirsimaritin, epigallocatechin, danshensu
(salvianic acid A) - were previously identified in the native aqueous extract. 19 substances - rosmanol,
salvianolic acid F, rosmaridiphenol, caffeoyl threonic acid, p-hydroxybenzoyl glucose, caftaric acid,
miltirone, ethyl rosmarinate, yunnaneic acid E, yunnaneic acid D, eriodictyol-di-glucoside, rosmarinic
acid isomer, yunnaneic acid H, cirsilineol, feruloyl tartrate (fertaric acid), 6-hydroxy-luteolin-7-O-
glucuronide, chrysin-7-glucuronide, 5-hydroxy-6,7,3',4'-tetramethoxyflavone, 3-O-feruloylquinic acid -
are products of hydrolysis. The absence of gallic and ellagic acid residues in the hydrolysate indicates that
the extract does not contain hydrolysable tannins. Therefore, the result (49.8 %) obtained by the
permanganometric titration method for the quantitative determination of tannin substances in plant raw
materials given in the State Pharmacopoeia is actually due to the oxidation of polyphenols of another
groups. In various in vitro experiments, the aqueous extract showed high antioxidant activity.

Keywords: Salvia garedji, phenolic acids, depsides, flavonoids, phenolic diterpens, HPLC-MS
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Panee MbI coobmmany 0 GUTOXMMUIECKOM UCCIeLOBAaHUN Ha3eMHOI YaCTH SHIEMHOTO PaCTeHUI
Kasxaza Salvia garedji Troitzk. (cem. Lamiaceae Lindl.). 13 a¢pupHOro, XI10podOpMHOTO, areTOHOBOTO,
BOJHO-CIIMPTOBOTO OKCTPAKTOB OBLIM BBIJEIE€HBI U UAEHTUGUIMPOBAHbI 22 BelecTBa: H-HOHAKO3aHOH,
CTepeoM30MepHas CMeCh YPCOJIOBOM M OJI€aHOJOBOM KHCJIOT, PO3MAapUHOBAs KHUCJIOTA, CAIBUTEHUH,
KOH/IEHCHUPOBAaHHBIN TAaHUH, JAaHIIEHCY, IOHHAHOBas KUCIO0Ta F, capBraHOIOBas KUCIOTa A U €T0 U30Mep,
moTeonuH-7- O-TMIOKYPOHNU],  anureHuH-7- O-TJIIOKYPOHUJ,  CarepuHOBasf  KHCJIOTA, HEIeTHH,
IUPCUMApUTHH, METHJI Ta/IaT, KApHO30JI0Bas KUCJIOTA, TUCIUAYJIHH, SIUTa/UIOKATeXUH, METHUII
po3mapuHart, kKapHo3ot [1].

ITpomomkas u3y4eHHWe XHMMMYECKOTO COCTaBa S. garedji, coOpaHHOTO B (ase I[BeTeHHSI Ha
Tepputopus ['py3un okoso MOHacTEIpCKOro KoMmiutekca JlaBuz I'apemxu, BO3AYIIHO-CYXyIO Ha3eMHYIO
YacThb M3MeJNbYaTM, OKCTParMpOBaIM BOJOH U OCAXKAATM METAaHOJIOM. BhImaBuIuii  0OcCazok
OT(hUIBTPOBHIBAIH, (GUIBTPAT OTTOHATH B BakyyMe. Iloryumnu ocraTok, cogepxamuii 49.8% ny6mipHBIX
BellleCTB II0 TUTpoMeTpuueckoMmy Mertony [2]. C menbio co3zars GoJiee TIIATENBHOE IIPeCTaBIEHUE O
monuGeHONbHBIX KOMIIOHEHTAX, OCTAaTOK ITOJBEpraiyu KUCIOTHOMY ruzponusy pasBegeHHoi HCI Ha
KUNAled BOASHON OaHe B TeueHme 34, 3areM (QIIBTPAT OSKCTPArMpOBaIM HACHIIIEHHBIM BOJOM
STUJIALIETATOM. DTUJIALeTaTHBIN SKCTPAKT ABAXKBI IIPOMBIBAIN BOJOM U YIAPUBATIH O CyXOTO OCTATKa.
ITony4eHHBIH 3THUIALIETATHBIA OCTATOK paszeisanu Ha KomoHke c¢ cuiukareneM (Silica gel high-purity
grade, pore size 60A, particle size 35-60 mesh). DroMpoBaHUe TPOBOAIIH CUCTEMO# XITOPODOPM-METaHOT
B pa3Iu4HbIX cooTHomeHuAx (9:1, 7:3, 1:1, 3:7), monyunnu dersipe dppakuuu: 1 - O4. Paznenenune O1
IIPOBOAMIN Ha KOJOHKE C CHJIMKArejeM DIIOMPOBAHMEM CMECHIO XI0pO(OpM-MeTaHOJI C HapacTaiollei
KOHIleTpalueil mociefHero. BciexctBue ortoro monyumniun —nopdpaxmumum P11 um @12
PexpomatorpadupoBatuem ¢pakiuu P2 Ha cuiamkaresne, 3a0MPYsS CMeChIO STHJIAIETAT-METAHON C
HapacTalleil KOHIeTpaluei mociregHoro, noryuynnu noadpaxuuu 2.1 u ©2.2; pasgenrenuem bpakuuu
®3 u 4 B aHAIOTMYHBIX YCIOBUAX, Kak B ciaydae ¢ O1, coorBeTcTBeHHO moryumntu noadpakinun $3.1,
P32ud4.1-04.4.

ITposenn BOXXX-MC ananus Bcex nomdpakiuii B IPUCYTCTBUY Ay TEHTUYHBIX 0OPa3IOB Ha allapae
Agilent Technologies 1260 Infinity, ocHameHHOM BaKyyMHBIM J€Ta3aToOpoM, KBaTpO HACOCOM,
dorompuomusiM (DAD) u MS merexropamu, xpomartorpaduueckoit konoukoit Eclipse plus C-18 (4.6x250
MM; Sum); Mo6GunbHbe dasel: A- Boga, B — MeOH, B%: 20—80, 15 MuH, cKOopocTs IIOTOKa - 1 MJI/MUH;
o6veM aHanmusupyemoi xuakoct - 10 uL; remmneparypa xomouku - 25°C, nuama3oH JeTeKTHPOBAHUS -
200-400 mM. Macc-cextpsr noryunian ¢ ucrnoassoBanueMm ESI-MS Agilent 6420, MS-ycnosusa: Agilent
Technologies 6420, Triple Quad LC/MS; orpunatenstas nonusaunus, remneparypa 300°C, zaBreHue rasa-
HeOymait3epa - 15 psi, kanusurapusrit BorsTax - 4000 B; guamazorn MS ckaruposanus - m/z 100-1500.

B pesynbrare B nopdpaxiuax ugenrudunuposanu 32 Bemectsa (Tabiu. 1), u3 Hux 2, 4, 13-19, 23-
25, 28 panee 651K OOHAPY’KEHBI B BOZHOM 9KCTpakTe gaHHOTO pactenus [1]. Ocranpusie 19 Bemectsa - 1,
3,5-12,20-22, 26, 27, 29-32 - aB1A10TCSI IPOU3BOSHBIMYU IUApOIN3a. AHaIN30M (PeHOIHPHBIX KOMIIOHEHTOB
bpakiuii, TOTyIeHHbIX KUCIOTHBIM THIPOJIU30M YCTaHOBJIEHO, YTO BBICOKOE COZEpXKaHUEe AyOUIBHBIX
BemlecTs (49.8% 1o mepMaHraHaTOMETPUYECKOMY TUTPOMETPHYECKOMY aHAIN3Y, IPUBEeJeHHOMY B [2] s
UX OTIpe/ieIeHUs B IEKAPCTBEHHOM PacTUTEIHOM ChIphe) B CIydae BOJHOTO SKCTPAKTa HaZ3eMHBIX JacTel
S. garedji He 0OyCIIOBIEHO NPe06IafaloMIUM IIPUCYTCTBHEM HEIIOCPeZCTBEHHO TaHWHOB. Takoe CBOEro
pOZa HECOOTBETCTBHE MOXHO OOBACHUTH HeCHeln(UIHOCTHIO JAHHOTO METOZA, TaK KaK OKUCIEHUIO
II0[JBepPraloTCs He TOJIBKO COOCTBEHHO AyOUIbHBIE, HO U IpyTHe MonndeHOoIbHbIe CoefUHeHNA. B BogHOM
DKCTpPaKTe HAA3eMHBIX dacTeil S. garedji, OHM B OCHOBHOM IIpeJiCTaBiIeHBI (DEHOIOKHUCIOTAMH, HUX

TIPOM3BOJHEBIMY, JEIICUAAMHY, (PIaBOHOUAAMH U TEPIIEHOBEIMU (eHOJIAMU.
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Bemectsa 1, 3, 5-12, 20-22, 26, 27, 29-32 u3 rugposuzaTa BOGHOTO SKCTpaKTa HaJ3eMHOI JacTu S.

garedji OXapaKTepH30BaHbI BIIEPBBIE.

Ta6ruma 1. BemecTpa, uaeHTHOUIMPOBAHHEIE B THAPOJIM3aTe BOAHOTO SKCTpaKTa Ha3eMHOI JacTu S.
garedji BOXXX-MC anamusom

Ioxdpaxuyu W penTudunupoaHHasIe BelecTa
®11 posmasoz (1), kapHo3o:n (2), canpBranonoBas Kuciora F (3), kapHo3uHOBas kuciora (4),
posmapugudenoi (5)
®1.2 Kodeusn TpeoHoBas kuciora (6), I-rugpokcubeH30mI roKo3a (7),
kagTaposas kuciuora (8), murtupos (9)
stui po3mapuHar (10), rorHanoBas kucnora E (11), :orHanosas kucmora D (12),
2.1 tonHaHoBas kucioTa F (13), carepunosas kuciora (14),
canpBuaHonoBas kuciaora A (15), caasBuanonoBas kuciaora A uzomep (16),
smoteonnH-7- O-rmokyponuy, (17), anurennn-7-raokyporug, (18)
®2.2 2,3, 5, posmapunosas kucaora (19)
®3.1 17, 18, 19, spuoguxTron-gu-riokosus (20), usomep posmapuHOBo# KuciaoTst (21),
roHHaHOBas kucaora H (22)
®3.2 12,18, 22
®4.1 meTwt ranart (23), nupcumapurus (24), snurannokatexu (25), nupcuanzeon (26)
®4.2 24, 25, 26, bepymounraprpar (pepraposas kuciaora) (27)
®4.3 13, 15 - 19, ganmency (caxpBuanoBas kucuaora A) (28)
D44 24, 6-runpoKcu-IIoTeoNnH-7 - O-TmoKypoHuz, (29), xpusun-7- O-riaokypounug, (30),
5-rugpoxcu-6,7,3',4'-rerpameroxcu dasoH (31), 3- O-pepyronnxnnnas kuciaora (32)

Posmanoin (1), C20H260s5, YP-criekTp (Amax, HM): 212, 286, ESI-MS m/z 345 [M-H]- [3]; xapro3oix (2),
C20H2604, YO-criekTp (Amax, HM): 284, ESI-MS m/z329 [M-H]- [1]; cansBuanonoBas kucnota F (3), Ci7H14Oe,
Y O-criextp (Amax, HM): 286, 320, ESI-MS m/z 313 [M-H] [4]; xapHO30710BasA MI¥ KapHO3HHOBAaA KUCIOTa
(4), C20H2804, YP-criekTp (Amax, HM): 284, ESI-MS m/z331[M-H] [1]; posmapuzudeno (5), C20H2s0s3, YO-
cuexTp (Amax, HM): 220, 275, ESI-MS m/z 315 [M-H] [5]; xodeun-tpeonosaa kuciuora (6), CisH1:Os, YO-
cuextp (Amax, HM): 220, 250, 290, ESI-MS m/z 297 [M-H] [6]; n-ruapokxcubenson riaokosa (7), CisHicOs,
YO-crextp (Amax, HM): 267, 275, ESI-MS m/z 299 [M-H] [7]; xadrapoBas kucaora (8), CisHi209, YO-
cuexTp (Amax, HM): 328, ESI-MS m/z 311 [M-H]- [8]; murrupoH (9), C1oH202, YP-ciekTp (Amax, HM): 224,
265 (wn.), ESI-MS m/z 281 [M-H]- [7]; arun posmapuHat (10), C20H200s, YO-cmexktp (Amax, HM): 230, 275,
ESI-MS m/z 387 [M-H] [9]; rounanoBasa kucaora E (11), C7H2401s, YO-criektp (Amax, HM): 266, ESI-MS
m/z571 [M-H] [10]; rornanoBas xucxota D (12), C7H24012, YP-criextp (Amax, HM): 326, ESI-MS m/z 539
[M-H]- [11]; ronnanoBas kuciaora F(13), C20H26014, YO-criextp (Amax, HM): 297, 334 (1n1.), ESI-MS m/z 597
[M-H]- [1, 11]; carepunoBas kucnota (14), CasHs2016, YP-criektp (Amax, HM): 282, 326 (mwn.), ESI-MS m/z
719 [M-H] [1]; camsBuanomoBas kucnora A (15), CosH2010, YP-criextp (Amax, HM): 288, 320, ESI-MS m/z
493 [M-H] [1]; canpBuanonoBas kucaora A nzomep (16), C2sH2010, YP-criextp (Amax, HM): 282, 328, ESI-
MS m/z 493 [M-H] [1, 8]; moreonun-7-O-rmoxyporus, (17), C21Hi1sO12, YO-cmextp (Amax, HM) 255, 260
(m.), 350, ESI-MS m/z461[M-H] [1]; anurerun-7- O-rmokyponug, (18), C21HisO1n, Y®-ciexTp (Amax, HM):
270, 336, ESI-MS m/z 445 [M-H] [1]; posmapunoBas kucxora (19), CisHi60s, YO-cmektp (Amax, HM): 267,
325, ESI-MS m/z 359 [M-H]- [1]; spuogukTaon-au-raokosus (20), C27Hs2:016, YO-crektp (Amax, HM): 283,
ESI-MS m/z 611 [M-H] [12]; nsomep posmapuroBoii kucaoTsl (21), CisHi60s, YP-criexTp (Amax, HM): 267,
325, ESI-MS m/z 359 [M-H] [13]; lounanoBas xuciaora H (22), CssH26016, YD-crexktp (Amax, HM): 278, 396,
ESI-MS m/z 713 [M-H] [10]; metux ramat (23), CsHsOs, YO-cuextp (Amax, HEM): 360, ESI-MS m/z 183 [M-
H] [1]; mupcumaputun (24), Ci7Hi1sOs, YP-ciextp (Amax, HM): 277, 336, ESI-MS m/z 313 [M-H] [1];
snurayuiokatexuH (25), CisH14O7, YO-ciextp (Amax, HM): 272, ESI-MS m/z 305 [M-H] [1]; mupcummzeon
(26), CisH1607, Y®-ciexktp (Amax, HM): 252, 274, 345, ESI-MS m/z 343[M-H]- [7]; ¢epynomrrapTpar
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(deprapoBas kucnota) (27), Ci1aH14O9, ESI-MS m/z 325[M-H] [14]; manmeHcy (casbpBuaHOBas KUCIOTa A)
(28), CoH1005, YO-cextp (Amax, HM): 280, ESI-MS m/z 197 [M-H]- [1]; 6-tugpokcu-moreomun-7-0O-
rmokyporug, (29), C21Hi1s013, YO-crextp (Amax, HM): 281, 342, ESI-MS m/z 477 [M-H]- [15]; xpusun-7-O-
rmokyporug, (30), C21Hi18010, Y®-criextp (Amax, HM): 270, 306 (m1.), ESI-MS m/z 429 [M-H]- [16, 17]; 5-
rugApokcu-6,7,3' 4'-rerpamerokcu ¢iasoH (31), C1oH1s07, YO-cmrektp (Amax, HM): 270, 340 ESI-MS m/z 357
[M-H]- [18]; 3- O-¢pepynomwnrxunnas xucnota (32) Ci7H2009, YO-crextp (Amax, HM): 287 (1w1.), 324, ESI-MS
m/z 367 [M-H] [19].

AHTUOKCUAAHTHBIN IIOTEHI[HAl BOZHOTO JKCTPAKTa S. garedji OLEHWBANU IN VILIO MOJENAMU -
crmocobHoCTRI0 MHTHMOMpoBaTh mepokcupuble pazukansl (ORAC), TecroM ¢ wucmosns3oBaHUEM
¢bubpobractoB koxxku WS1 (ATCC® CRL-1502, Manassas, VA, USA) - onucanusivu B [20] u TecTom ¢

THO6apOUTYPOBOIt KUCI0TOM [21]. PesynbraTel mpuBeseHs! B Tabuuie 2.

Tabsuma 2. AHTHOKCHZAHTHaA aKTHBHOCTh BOJHOTO SKCTpaKTa Salvia garedji

Knerounas xymsTypa Tect TecT ¢ THOO2pOHUTYPOBOIX
WS1 ORAC KHCJIOTOMH
O6BexT
OTHOCHTE/IPHAS AKTHBHOCTB
ICso Mxr/Mn pmons TE/Mr 50
0
DKCTpaKT 0.42 +0.06 8§+2 100
Ksepuerun 0.027 £ 0.004 23+ 4
DOTA 90
o - Toxodepon 97

BozHBIi 5KCTPAKT BO BCeX DKCIIEPHUMEHTAX IIPOSIBIII BBICOKYIO aHTHOKCHJAHTHYIO aKTHBHOCTb.
ABTOPEI 61arogapAT npodeccopa AenapraMeHTa GyHIaMeHTaIbHBIX HAayK, Y HuBepcureTa KBebeka
B IlMuxytumu (Kamaza) B. MumBuiazazse ¥ COTPYZHHKOB JTa0OpaTOpUM aHAIHM3a U PpasfieleHUs
pacturensubix sccenunit (LASEVE) J. Legault u A. Pichette 3a oxazaHHOe cofelicTBHE B IIPOBEIEHUH i1

VItro GUOJIOTUYECKUX OIIBITAX.
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Salvia garedji-obs Byemosbo ggdbheoghol docetmemodohol Jodoyo dgoggbocmmds
od0mobob bobgem8Boaym Lodgo30bm yboggelogghe, ocmggem gyomvmgemadol o3e6ds 3mdedacls
06[)00@3(50, mboq‘mbo, bodoém:ggq:m

6980739
3°33°b0ob gbcogdnéo 396060l Salvia gared)i Troitzk.-ob (m3yobo - Lamiaceae Lindl.) 3060bBgco0

6060@350[) 68@oo50 Sdbd)é)odOO 80300065330 033600@360 6036)00860[) 3530 333333@(‘05000 (49.8%

006060 336806606000033(56‘3@0 330000@000). 300@0033600@060[) 535330[) @0[»)@8360@ Bo@ot%@o
GSQOQGO gdBOéjodOob 3-.:]03'360 30@60’)@030. 30@6(\0@0&)00[} HPLC-MS 060@08000 3oL3do

©ogobd  ggbmemnéo  3goggoel, domo  BoGImgdnemgdol,  o(gé3gbyemo  o3gbmemgdal,
gemogmbmocegdel (30330 32 bogmoghgds) s6Lgdmos. Bomgob 13 - 306bmBmemo, 306b6mBol dgogo,
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MARIAM MOSIDZE, NINO CHIKHLADZE
ASSESSMENT OF STUDENTS' KNOWLEDGE AND ATTITUDES TOWARDS
ORGAN TRANSPLANTATION IN GEORGIA
Ivane Javakhishvili Tbilisi State University, Faculty of Medicine, Tbilisi, Georgia

SUMMARY

Organ transplantation is one of the greatest achievements of modern medicine, which allows
patients with serious illnesses to save and prolong their lives. International experience shows that the
effectiveness of this process depends significantly not only on the legislative framework, but also on
professional training, legal awareness and constant awareness of the population. On November 1, 2023,
the Parliament of Georgia adopted a new law, which replaced the “Law of Georgia on Human Organ
Transplantation” in force in 2000.

The aim of the study was to assess the knowledge and attitudes of students, as active citizens,
towards organ transplantation after the adoption of the new legislation in Georgia. It is noteworthy that
no similar study has been conducted specifically in this context. Students' attitudes were assessed using a
specially developed anonymous questionnaire.

The results reveal a significant difference between a positive attitude towards organ
transplantation (87.7%) and awareness of this issue. Although 80% of respondents correctly defined the
concept of donation, 64.6% do not have information about the legal requirements for living donation, and
only 26.2% are aware of the fact that organ donation for money is a criminal offense. It is also interesting
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that only 24.6% of respondents were aware of the current legislation regulating the issue of
transplantation. However, 90.8% of participants recognized the importance of state regulation.

The study showed that despite positive attitudes, students' attitudes are based on moral concepts
rather than knowledge. The authors recommend coordinated state educational campaigns to establish a
culture of donation based on informed and responsible decisions.

Keywords: students' knowledge, attitudes, organ transplantation, Georgia
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6;«:83@03 boBme@ob 80@068360[) o 80506&6)&@03360[} agbodwgb@mbob od@g3b 36083
Qoo30@35850b 3dm63 BOBOSGOSBU [10]. Soao@om\)q}, 80@0[} Oé)oSlﬁ@oGO.}Boo 3603368@00360@
0506666@0336b boBme@{]b o 030Lonob géooo@ 8603363@00350@ 03330063[)36[) Bbm3(4>360b boéolbl.
Qo@gbomo 3°335j(b° 806[}0 33006)3?)000 d@oséxb@ 3@06@360 mxobobo ©o meoo@U(%o 8[)06@03360[}
850063 303036@3530, o 33@0336"[’ 3053@3000, bo(‘:agbgqm 20 63@33 330506[} 86&3@@360 [7]
) 38@0[) 0606b3@0600300 5068000@836[) 036)3060@360 l)d)oqmob ) 38@0[} Qoo3oQ330b
36000@3600 S%de)oos 33‘3660@0060[), (4)0)33@03 Qoo@ogag 33{]0’8[’ 86&3@30@006 BSQ’S&SM’
06@330 o 30(303603?)[) @030’)‘330@363@0 Bbm3(4>360b ngod@{]a@mbob odq;g:;b [13].

Booq)oo 6@3530 Bom@gdGQOaoobo ©o dbm30@360b 06306360030 30@533@30 36)00863[)30
méaoﬁmmo Oéoﬁlﬁ@osgoeoob bqgg(‘)ooao oboq:o 33[}06@36@005360 aooﬁoso. 3335036360 od@o:]éa@
8‘3300’)635 3D Bombgi@smb 80630000635083, (4)0(3 8003030@30 350333[) boBUoQJSbob 30[)333[), 303036@0[}
Lo 33030(4)0 336)8@360b806 33d3606 bg@m36360 méaosmgbo. oq>6036'3@o 30@80030 bg@b 33363006[)
méaoﬁmmo 53@30b063q>m3m?>ob, 33038063&) 0336360 agnmosbgb@mbob 60[}3[} o 33[}06@0’»,
0606[}3@0660300[) Q)ooquob @6)00 3603368@«.\360@ 33088060)[) [12]. 095L0rob, o 836)0@@350[}
oBséme Q06m3060 '3363@350[) 300035300@0. boSSBGOSém Bémaéabo Bbeqasooo:;b, &Hm3 30’)3030@30
Qo%oong:]@o méaonabobo o dbm30@360b 63836360300 Q36m3060 ‘3363@360[} 3333300?)000
bén@oo@ 6)30@360 805@360. oq>6036'3@o 8503363@00360@ 3303306)36[} Qmsm(‘)mo méaosmgbag
Qoamso@gbnwgbob o bg@b 33‘359006[) 30(3036@360[} 06@030@30@36 boioémgbgb%g 30’)6836‘3@
3 396bocmmosl.

méaoﬁmmo 80@0636)830, 60080063 36)0’:—36000 930@‘)83 6003@0 boangBo&o 36(\033@360
bo$oé)m36b ) 3086 6383@0308&)0 o boaoémwgbéos Bo6BmU. 306@0330[} 8[)0003@000 méaoso&)eoob
(WHO) 3036 3333303363@30 ,,oq)oaoosob Uségqagbob, dbm3oq>360bo o méaoﬁmgbob
0606[}3@0660300[) 36068033680“ 3603353@003060 33603@360 30005@060 360036‘3@0 o
bogémoaméobm QmsoBoob 300@000 30[) 806300’)0636033. WHO-b bg@3dq>3063@oobooo, oéogémao
d3390603 3ooq>oo 0606b3@0600300b éga‘a@oéabob 3m33@3db36)0 300@0(5030, 60033@03
ooo3oq>ob60633b 900 3‘3(42 bd)oGQoéd)gbb, Egbosmog@mbommbobo o QmsoBoob NN 30033(4)303@
boboomb [3].

bogémoaméobm 608003@0@860 oﬁ33633b, &Hm3 oq)6036nqm 36)0’)33[}0[} Soggdo«')osmbo
8603363@00360@ N @oam 30@363@0 060 3500@0')@ Lo 3060063@36@00 Boéﬁm%g, 06033@*
3600033[)0‘3@ 06360683688, boao(‘)m@36603 Bsmbogéabobo o 800[)05@30)30[) 33@303
060300(4)306353@006033. 3080@0000@, 3[)30630’;0 506)30036000 obméeog@gbb Opt—Out bob@gaob,
0033(30, olio 33@380060060 806306005363@00 36"“‘{3{][’03@0 300006)@060@006360[) bob(bgaooo, m3obob
5336360006 g%gddméo 3003360 303000 @O 80600’)@36033 méogGOoé)an@o 303306086009 [11].
63630600 aosbo 33006363@ 836)0@@350[) od333b 06%006306360[) boéolbl o os@osoqmb mo3ob‘3030@
06Bg306L [6]. Loogerobggmde obgégoemas Opt-Out bolidhgds oo J394obodo sghoyéoce dodabotrgmdl
606000@060[)0 o Bsmbogégbob oaoQQJSBOU 3033060360. bodoém:;g@ooboo:;ob Opt—Out bobO{]aoSS
60@0[}3@0 3500@0')@ 85306 odsgbo 308063360’)50@0, o0y 3363633@300%0@0 odsgbo boaoém@gbéo:;o

28



JECM 2026/1
39333063000 ™Md0, LddmgoEmgdol bromdsy, 0baymEBotrgdals Jomoemo mbg s 0brogaol yogemgdgdel
dogdLodocmyéo o3

bodoém33@mb 306@0336030 2023 GQJOU 1 60033606[) 3ooq>oo oboqm 3060060, 6)0’)33@803
5006033@0 2000 63@[} 8md33@o ,,bodoé)m30@mb 3060060 oQoaooﬁob 00(4)80600000 80@0636)&30[}
dqlobgd®. sboemo Lo 396mb3ogdemm 8580l Rodmysemadgds 360dgbgemmgobo bodoyos Lodotoggemmb
306@0330[} UOUOOSOU 603330}5{)[}350[} 303060’)3@3600’). dolo 30@330 6060306(‘050 0606b3@0600800b
36m39bob Bgamemogdel ML Lodoemmgdtnge botrggdgoom Bo6HIm3md0emds dnbromgobgdsd oo
™686m3gbgd03.

3300930 boos(bgégboo 0ym UOD@SSGSBOB bgméja@ oboq:o 3060068@36@0060[) 303060,
©3m 300098730l 3gLBogemol nemboom. 5Lobedboged, B3 3mb3EghnEoc 93 3mbhgduhdo Abgoglo
33C0930 NG 30006363@0. ol 303060 oym méaosmmo 0606b3@0600800b 80306 0n b(bnq)gsd)gbob,
Gngmby Ubgoolbgs otgol dmBogoemo 3Gmagglomboemgdols o oghoyéo mgocmagggdol,
3bobo o ©o3m 3000987 gdgdel Igozeligde bodotrmggemmda. Jombgoto L3gzeocmyésoce 393ydogo
0bodbyemo  6odEmIobongol > dmopgogres  dgdgg  demm3gal:  gdmgoagonem  Lgdiosl,
0bgmG30egdnemmdol bgdiool, odm 3ogdnmmgdal Lggizeol.

80060333360 336(60)3@0 2025 Bemol  o360emals oo doobob oo33360b 806303@005030.
393m 30:bgd ogm 9bmbady&o o bgdoymaogmmmdomo. 33emg30d0 dmboBoemgmosdg oo goboibocos 32
b(b‘g@gsoao, 603 doéomoq;oq; @0303306)353@0 oym @émob @303030(503‘)6' 3000530(4)0 bg@ 89
b(b‘g@gsoao 3303[)00, 0’)3880 oGo@ogobm:;ob 8080088605'3@0 odGo 65 bén@gm%owo@ 333[}333@0
3000530(4)0. 6)3[}3(‘06@35686[) dmé0b 35 oym 3@3@600?)0000 bdgbob boUQSGOO, booq)oo 30 - 8036mdomo
bdgbob, obogmbéoso QooBoSmGom 18-26 53@0.

603m30mb30b 80@3836"[’ 3053@3000, bOUQSGO{]Bob 3603363@(‘03060 6060@0, 809, Qmsoeoob
369050 LB 30bLoBMgEgL. godm ombyemms dmeel goobgtrggoce mEgobmms dgliobgd yggemedy
domomo Bsmboqaoobo @oogodlméq)o 0o 383@0’)06 o 303306)35000 - 96.9%. domoemo 30533635@360
eo30gbotes  gyemob  (93.8%) o @godemol  (78.5%) dgdmbgggedo. Loobhggber oym olggg
69L3mbeogbhore Fomommo  obgmEdotgdyemmds (53.8%) 3bodgbgemmgobo  Lodgo30bm-gmo 6o
Lo 300bob - hgobob Lo 33c00em0l 393009z MmEZobMmd Emboznel 3gLodemgdemmdal dqbobgs.

LoBoremgdcng  0bayMEBogdnmmmdsLmb  (Eo303306g000  33emg30  sboymagl, O3
8006060@80’30 64.6% o6 %Q)oobl) 060300630(300[) BmeoQo @mSOBoob ol boaoém@{]?)éo:;o
dmmbmgbgdal 3gLobgd, Bmgmo oo Lobodsémmmmb gooBygghoemgds o bdgizosmmyo Lodgozobm
30030[)00[) 0o6b3mdals 0330@35@0050. oq)b0603603oo ob033, 6Hmd 63[}3006@360000 3boo@mq> 26.2%
ogm obggm@dotgdyemo Logobmggmmmdo mEgobmb ogemolb Lobszgemme gowo3gdol, Gmgmed(;
Lobbemoblbodotmmmgotogo olyomo §dggdol dgbobgd. LognGommgdm ogm ogégmgg, €m3
bOUQSGOmo dbeocmeco 24.6% 0360')6[) “5c00d0060bs 006305000‘)0 80@0636&30[) 33[}0586” bodoémsa@mb
3066,

33@330[) 80060(3333530 033360, &Hm3 80300300053@000 70.8% 06%006306863@00
Lodotroggemmdo mErgobmms hEobldemobhozool cnggommyémdal dgbobgd. o3 39gbgos bobgemdboaym
égan@oeogbob 3603368Qm60b, UOBQSGOOO-) abooq)oo@ 9.2% o6 3003633[} N 8603363@00306
636330\)@. 3603363@003060 oym, &Hm3 80300300053@0’)0 ‘33603@3[)00?)0, 87.7% 3bo&l '{]3{]‘4’[’
méaoﬁmmo @6)06[}3@0600300[}. 80@@0 308336363@0 30‘30000035[), &Hm3 b@n@gs(ggbo SmaoQoQ
3mBohoyboe 96006 3966ymdncmo ©xbadbymmo 0bmgsento Lodgrogobm 3Godhozol B0do6m oo
00069396 3oL o7)30emgdEHMdOL, BHMZME(3 0beagayemY®, olg LoBmgomgoeag mbgdy.

0363060Q, UOUQ{]G@SBOB ‘33603@0[)0060 méaosmgbob @606[)3@0600@)0[) Qo@gbom od(on
00ggoL. 8omgdnmo dgrgagdo vz3egmgg (boymal, Gm3 Limwgbhgdde o6LYIMAL FBomde

29



JECM 2026/1

od@oné)oQ ﬂogémms 0606b3@06(’90300b 36)0038[)30. oanBo, 0303@(6('0‘3@0@, 33@0303 6030’)03@060
8603363@003060 33'3[506030060 Bszobo o Qoégbn@gbom 30030(300[) dméaols. Qoq;gboooo 8066&10050[}
doybgo3000, 3odm 30mbyemmd oo boBoeml 96 5gal 0bazmEBozos HEBL3EmbHo3e0LY o ombszool
360033[)0[) 36)odoo 3o 36m88@36360b 33[)0536. 33@36360 3030’)00032)[), 6md oo
Qoamgo@gbnwgbgbo baoéo@ 80’)60@ 300(4)0@3(4) 3005(33033036[)0 o OQBU@USBU 8033&6360, 35306
émq)gboe 3006 36)303@0 boaoém@{)béo:;o 600(4)3360 o 360033@3632)0 3omo>3ob 6o 3@330@
360060@00. boﬁoémo oogaob Qéao, bob@gaoogéo 806b0@3o boaosaosom@:ﬁ@m bo363330.
06038606863@0 30@8003000 330&@350 0606b3@0600300b Lo 3ooobob 3m33@06030800b o
Bsmbo@mbob 03\)@@350 bo33@0306m, boaoém@gbéo:;o, qo0 3‘360 o meoo@Uéo 336b33d0030@06.
6)0 300336@363@00 bobgwagoogoo bomoso@m 36832)32)80 806050@6303@0}6 300006@0606333@0
boaosaoﬁom@{]?)@m 3033060360, 6)0083@0’)0 309060 ongbo 0603006306363@0060[) 080@@360 03060300

bOU@SGOUé 6633630.

méaoﬁmmo OEOGBBQQGGOBOOU bogooobol) 80650@30 36@0 80[)3@3[) (’935603‘36 o
boaoém@{]béos Boéﬁmgbb ©o 3000(303@3[5 qmégbn@gbom 60680030@3636[), 6003@3503
©°39330693100 beoenoEse M3l s Ludmgomgdel Bobsdg dmesnye 3olnboldgzgdemmdsborsb.
8bm@mq> oq>60363@o 88000 odsgbo 33[)06@363@0 @msmémbob 33@0’36)0[} 60630000(4)350,

émag@oe @003‘366863@0 odsg?)o 036)0@0'3@0@ Qobobnm{)&n@, 060300630635‘3@ o
30[)050[)3632)@006 065830688.

3>3mygbgdnemo mmahgoty®e:

1. Bezinover, D., Saner, F. (2019). Organ transplantation in the modern era. BMC Anesthesiology, 19(1),
54.

2. Black, C. K., Termanini, K. M., Aguirre, O., Hawksworth, J. S., Sosin, M. (2018). Solid organ
transplantation in the 21st century. Annals of Translational Medicine, 6(20), 409.

3. Bogomazova, I. O. (2022). On the implementation of the WHO guiding principles on human cell,
tissue and organ transplantation. Medicne Pravo.

4. Bramstedt, K. A. (2019). When donors become patients: The ethics of living donor evaluations.
Transplantation, 103(3), 472-474.

5. Etheredge, H. R. (2021). International comparative organ donation policies: Lessons for South Africa.
Risk Management and Healthcare Policy, 14, 2379-2389.

6. European Commission. (2021). Report on Organ Donation and Transplantation — Policy and Practice
1n Member States. Publications Office of the European Union.

7. Fasce, E. et al. (2023). Health-Related Quality of Life in Heart Transplant Recipients: A Systematic
Review. [Journal Name]. doi:10.4067/s0034-98872023000700908

8. Lewis, A., Capron, A. M., Shapiro, M., Goold, S., Arnold, R. M., Batten, D., et al. (2020). The ethical
and policy implications of organ donation after circulatory determination of death: A report from the
Hastings Center. Transplantation Reviews, 34(1), 100512.

9. Loua, A, etal. (2020). A review of policies and programmes for human organ and tissue donations and
transplantations, WHO African Region. Bulletin of the World Health Organization.

10. 3o8ycmodgoemo, 8. (2016). domgmo 3o (33. 212-246). mdoemabo, Logoéoggemm.

11. Matesanz, R., Dominguez-Gil, B., Coll, E., de la Rosa, G., & Marazuela, R. (2019). Factors influencing
the development of organ donation and transplantation in European Union countries: Spanish
experience. Transplant International.

12. Murphy, S. V., & Atala, A. (2014). 3D bioprinting of tissues and organs. Nature Biotechnology, 328),
773-785. https://doi.org/10.1038/nbt.2958

13. Pinter, J., et al. (2016). Perspectives of elderly kidney transplant recipients: thematic synthesis of
qualitative research. Nephrology Dialysis Transplantation, 31(9), 1531-1539.

30



JECM 2026/1

14. gnéogogodg, 3. (2024). 33036 ©Mbo30oLmb o 393d0bgdymmo  godmbggggde.  bodgconpobar
boao('/)mqnobo @0 3‘96:93336-006 zy(yéé-oqna, 1, 45-70.

15. bogotroggemmb 30bmbo 9080060L mEdzobmms goobgéggol dgbsbgd. (2023). Logséroggemmb
3o6cmodgbho. https://matsne.gov.ge/ka/document/view/5952836?publication=1

Focood 309000{9, 606w ﬁob@oo{g
b¢3@350360b qusoba ©0 ©Im 30@333@33360[) 3303-)[)36-)
mé:aosmmo 0605[}3@05@0300[} 30306m bodaém:m@ooao
03969 $939b0330emal Lobgemmdol cmdacmalol bobgemdBoogm 36aggélotgde,

agqmeosob %03'3@0300, mboqmbo, bodo@m:;aqmo

6980739

méaoﬁmmo oéoslﬁ@os@aeoo m06083@6m33 83@0(30&)[) 360’)—36)000 3@0@3[}0 8°Q683°°’
émag@oe boBme@ob 80@068360[) ©o 80506&6)&@03360[} agbodwgb@mbob od@g3b 36083
Qoo3oQ35350b 3dm60 303036036[}. bogémozlméoboo 6030’)3@0@360 oﬁ33633b, 6md 0@60363@0
360033[)0[) gqggd(boosmbo 3603353@00360@ 560L odm 30@35‘3@0 060 dbmemmee Lo 306(\063@36@0}
ﬁoéﬁm%g, o@oagq) 36’“’030b03@ 06)860688633, boaoém@{]?)éo:; Bsmboaégbobo o 300[)05@80030[)
30803 0bo3mEBorgdnemmdsdy).

bodoém33@mb 306@0336030 2023 GQJOU 1 60033606[) 3ooq>oo oboqm 3060060, 6)0’)33@803
5006033@0 2000 63@[} 8md33q>o ,,bodoé)m30@mb 3060060 oQoaooﬁob 00(4)80600000 80@0636)&30[}
dqlobgd®.

33@83ob 803060 oym ooé)aoSooooo GéjosbB@oG@oBoob 30306 b@n@gs(bgbob, 6)00300(4)3
odd)oné)o 3mdo@od3360b, Boo@ﬁobo ©o Qoamsoq){]?)n@gbgbob 33%‘)[)360 bodoém33@m3o oboemo
306@63@36@0@50[} 30@350[} 833@38, oq>b0603603oo, 6md 30063630‘3@0@ o3 3006@3:1[)630 3[)803[)0
3300930 NG 30006363@0. b@n@gﬁ@gbob ©°3m 30@363@36360 33030[)@0 UBSBOOQ)U(%O@ 3333303363@0
06006033(4)0 3ooob3o(4>ob 808003363600’:. 30@38360 Bboqasm%b 3603363@0’)306 606[}5303330[} méaosmmo
3°ob96330L  30dobrcn oYY  EIMJogonemgdoly  (87.7%) o v®bodbycmo Lo zombalodo
060300(4)30(4)853@006.)[) dmérol. 30353@030@ 0dolbo, GHm3 80300300053@0’)0 80%-8o l)&'ném@
606[}08@3(4)0 QmGoBoob 36350, 64.6% o6 og@mbb 06030')(4)3030&) BmeoQ)o @msoeoob Qémb
boaoémwabéoso 3000050036350[) 33[)0536, 8[)00@00@ 26.2%-05 8000300035005036833@0 méaosmb
03‘3@0[) b06033@m@ 80@0(3380[), 6)0’)60063 Lobbemol boaoém@{]?)éo:;o@ @0[)30@0 dagQabob 30[)0532).
booGOgégbmo oboB, &Hm3 63[53006@8600’)0 3500@00@ 24.6%—[)0030[) oym (360060@0 0606b3@0600800b
b03ombob 806)88\3@06353@0 3md38@0 3060’)63@36@(\050. 0013380, 3006050@8000 90.8% oqmoéjgb@o
bob‘g@agoo:;m 6’383@‘)3"0[’ 3603363@0050[).

33@8308 083860, 6)003 @0@8600)0 @080’)30@860@860[) 80353@030@, bOUQSGOOBOb
628300886@0800[) '368386 3000')6)@0606)36'3@ bobg@agoogm boaasaosomwgb@m 308306086[), 6)00)0

©o@30brgl.

31



JECM 2026/1

NERIMAN ISINTSADZE 23, LIA SAGINADZE?, NATO KAKABADZE 2, IA KAKHIDZE'?,
RUSUDAN VADATCHKORIA 2, MIKHEIL ARTMELADZE!
PATIENTS TREATING WITH RHEUMATOID ARTHRITIS IN ADJARA REGION:
WHY BIOLOGICAL THERAPY?
'Avicenna - Batumi Medical University; 2Batumi Shota Rustaveli State; 3“SoloMed” Clinic, Batumi,
Georgia
Doi: https://doi.org/10.52340/jecm.2026.01.05

6:960306- 305300{9 123 00 110506-00{7 3 5&@0) 0:0070500/‘9 12 0o Joboo/‘g 3,
(6(7[)‘7(‘006- 30@05309600 12 306‘70@ 060)3‘7@00{9 1
69395h Moo vGmGothen EO935EYEme 353096 gdel 83GHboemmds sdotal Gggembao:
Goh™md damenmgan®o mghodas?
1 0303360 - Bomnaob boag@oeoﬁm 360386b00300; 2 Bomnaob oo 6‘3[}00033@0[) bobg@3600300
360336bo©8®o; 3 3@06030 ,,bm@magqm“, bomgao, bodoém:;g@m

6980739

33[’03&@0. 6838‘)0”"@3@0 oémé)od)o (RA) bobbégbob démso 3o, bob@ganéo 0600360000
Qoo3o@gboo, 6)0083@0(3 3mbob@3mbob @oob@mgbom 1%-bL QQSGOHGSBO. 3036)00 b3oéoQ 3@06@360
30—@06 60 5@03@3 obosob doq){]?)ao o boboom@gbo 56)00@&)0 o 63@0&)[) 36)0)8(4)8[)06860@0
Qo%oongooo, 603 06333b osso@onbob 806300006350[). 30‘353@030@ 0dobo, Gma Snboo 308330
:]Bsooboo, Bsmboqmo, 6md 836360 3360 o 806)3300 %odo«)égbo 3603363@00306 6)00@[) 0353mdL
Qoo3oQ350b 806300’»6)36030. 333660@0060[} bmqmo 30@6333630, aosbosnmégbom Qoo3oQSBob
30dm0ggo306909emo  domemmgonéo vbhotggdodnemo dgn30dgb¢hgdol (BDMARDS) 358myqbgdsd,
8603363@00360@ 600‘3330063[)0 33@38360, 808603 6063366350 330003 63360 303@6333@0.
d)ooeoqmgnaobo, IL-6 6’383300’6’36"[’ 053050000(430, 5068000@836[) RA-ob boasnéso@mQ
Booo@ooaoné 0’)36030-)[), aosbo 3‘300635000 0d 3030356350[}0030[}, 6)0’)3@3608 N 630606)3636
Bggnemgdéog Loborgdnés DMARD-938g (csDMARDs). doybgoogoe 36g36otel  go39ghnérmdabs,
6030’)3@360@0 8336@0000 3003@36350[) 30300, dobo 8030836350 boio(‘)mgbb boqgémboq;ab o
(4)06‘3@0(4)3@ 30060@006068[).

303060. 3300930 80860@ obobo3b oﬁoéob (4)3800060[) 30303563530 633800000@3@0 o(‘)méo@ob

boasnéso@mq) 80300336{}?)3@0 od@gaé)ob (d)ooBoQ)o%UaoBo) g%gd(im@mbobo Qo Uboos@oobmgbob
Hg%obgbob, 8@86-)@0 éaaoboob ob Qoosoq;gbob @060@0 odOosmbob 80@5330[}, ©d 0803Q6m3@0@
6030’)3@360@0 8336@0000 3003@06360[) Bg%obgbob.

30[)0@350 o 330’)0’)@350. 5336 3330[}603@300 6)3330@0}0@3@0 oé:oo(%o(bob 3dm63 26 30308600
(22 docmo, 4 3o803030) 28-oob 68 Bemodeog dbo 0L, BMBemgdoly 0wgdwbgb 162 33 hmzoemodyndodol
3°6d383° osgdeoob 3306030 gtﬁmbg@. 3@0603‘360 306)03306860, 850 dm&ols 03030@ob 06(536&)30060,
C—égod@on@o (30emS o géomémeo(ggbob Qoq:gd:;ob boﬁdoég, 3803on0 3, 6 o 12 oo3ob
| 3‘3660@0060[) 333@36. S 33660@0060[) 06036)30@360 8060[}03@360 ) 33660@0}5083 303036@0[}
BDUDbob 3053@3000.

33@35360. 00080@08380?)000 3 33660@(\0603 3603363@00360@ 800‘3830’)63[)-) 303036@350[}
8@80030630050 oSoogBob, 03030@0[)0 o @oq:ob 336m$0@m30b b&ﬁo%o 333(30635000, %0303360
03‘365300[) 80333«)63[}36000 o 86&3@30@0060 806)003@36360[) 333306)35000. C—égod@on@o Boqmb
(CRP) oo gbomémzohgdol oemmgdgel Lohdotol (ESR) ombg 86033b69cmmagboce 393306000 3 orgols
333@38 ©> 300093 ‘3%600 33@0@ 12 m3ob 333@38. 12 oo3ob 333@36 30(30360360[) 383¢3bmbab
oq;gsoasgbm@o abnbndo ¢3o30@ob 06636bo3m50 ©o oéo3ob NG oq;gGoasgbm@o d@ogéo (h30g0mo. 12
oo3ob 333@36 3030360360[} 27%-L Edms@o 300800363@0 CRP (3030308360b 0%, do@gbob 27%) o
BQBOSGOSBOB 73%-L 35006@0 600630@‘3(4)0 CRP. 12 oosol) 333@36 303036@350[} abooqmo@ 11%-b
(85353539000 0%, gocmgdol 11%) 3gmbeos domoemo géromGmizothgdol ooemgdgol LoBdoéag.

Qob 335-). bomwmaogéao m3603oo3 d)meoqmgnaobooo 053360 3603360@0’)3060 3033:103600?)0
0600360[) QmGob 33380636030, bobbégbob 03‘365300[) 60383m63b330bo o 633300000@3@0 o(‘)méo@ob

32



JECM 2026/1

dgmby 3530969830 Bogrocon €930loal 96 O30 gd0L OB dhegmdol JomBggoda. donbgrosgoce
080bo, 63 o0350d0b 396093530 3396000 Bmgemgbgde dmombmgl Loogtmboemgl, domenmgoyéo
0960300 33070358l 3603d3bgcmm3ob 3o193mdgLgdel 69335hmoceymmo sméohol
396bmbomodgdnem 30603530, goblsymégdom 0d d98mbggagddn, Gmgbyy (3P0 3Bmgbmdo b
bosoog%:]éo @0030@360[) 80800@0030306858@0 33@0 303860360 CSDMARD—OBO o@ogosgdd)néoo.

BACKGROUND. Rheumatoid arthritis (RA) is a common chronic, symmetrical, inflammatory,
systemic autoimmune disease, that requires early diagnosis and treatment to prevent the progression of
joint damage. The disease is associated with a major impact on the patient, their environment, and the
healthcare system [1,20,18,19]. Affecting initially the small and progressively involves larger joints,
potentially affecting the skin, eyes, heart, kidneys, and lungs with varying severity [12,9,22]. Although
RA is heterogeneous, immune-mediated, and dynamic, it can lead to progressive disability if not treated
promptly and effectively. Studies have identified several baseline factors associated with worse prognoses,
such as higher disease activity and radiographic image damage [1,17,23].

Furthermore, in recent years it has become increasingly clear that RA is a highly heterogeneous
disease and that there are likely to be distinct patient subgroups and disease sub-phenotypes. RA’s
heterogeneity, including distinct subgroups and sub-phenotypes, adds complexity to its management
[3,17,24,25].

Rheumatoid arthritis is estimated to affect up to 1% of the adult population. Using the 2010 criteria
applied to the Norfolk Arthritis Cohort, the incidence of rheumatoid arthritis in the UK was estimated to
be 54/100,000 women and 25/100,000 men from 1990-1995. A 2023 publication using UK general practice
data estimated the incidence of rheumatoid arthritis to be 58/100,000 person-years between 2000 and
2002, although the incidence increased with age, peaking in the sixth and seventh decades of life. Globally,
the incidence of rheumatoid arthritis is increasing [4].

The etiology of RA is still largely unknown, and there is still a lack of bio- markers for the
prediction of response to individual drugs [17,26]. In this scenario, the choice of the drugs to be used in
the individual patient is still mainly left to the expertise of the rheumatologist and to a trial-and-error
approach [27,17]. Risk factors for RA include age, gender, genetics, and environmental exposures like
smoking and air pollution.

Rheumatoid arthritis (RA) is closely associated with permanent disability. The Pan American
Health Organization estimates that 34 million people suffer from it, with a direct impact on work ability
and functional performance. Complications can involve permanent joint damage requiring arthroplasty,
rheumatoid vasculitis, and Felty syndrome, requiring splenectomy if it remains unaddressed [12].
Therefore, early diagnosis and timely treatment are essential pillars to improve disease prognosis and
reduce severity [5].

Auto antibodies are detected in 50-60% of newly diagnosed patients, rising to 80% of patients with
longstanding/active disease; potentially reflecting increased remission rates in seronegative disease. Anti-
citrullinated peptide antibodies (ACP As) - Present in 60-80% of patients with rheumatoid arthritis. Other
anti-modified protein autoantibodies (AMP As) Aside from ACP As, autoantibodies to carbamylated and
acetylated protein antibodies are well described and associated with rheumatoid arthritis; being unlikely
to add diagnostic value, they are not routinely tested for, but remain of pathophysiological interest [4].

Patients with RA should work closely with their healthcare providers to develop a personalized
treatment plan that addresses their specific needs [3]. Two parallel developments of recent decades
underlie advances in rheumatoid arthritis treatment. Firstly, an expanding armamentarium of targeted

treatments has been driven by improved knowledge of the disease’s pathobiology, coupled with
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biotechnology developments. Secondly, the realization that early and effective control of inflammation
improves outcomes has heralded formalized disease activity targets against which to titrate treatments:
this is called the treat-to-target strategy. (T2T) [4].

Rheumatoid arthritis (RA) treatment strategies primarily focus on managing symptoms, reducing
inflammation, preventing joint and organ damage, improving physical function, and overall quality of life.
The most common treatments for RA are disease-modifying anti rheumatic drugs (DMARDs), which are
divided into conventional synthetic DMARDs, biologic DMARDs, and targeted synthetic DMARDs [3].

RA treatment focuses on preventing joint deformities, functional impairment, and disability
through early and effective intervention. Disease-modifying antirheumatic drugs (DMARDs) play a
central role in reducing disease activity and achieving remission [8,28,29]. The treat-to-target strategy—
a systematic approach to meeting specific disease activity goals—has significantly advanced RA
management [4,17]. As there is no cure for RA [12], various therapeutic options, including conventional
synthetic DMARDs (csDMARD:s), Biologic DMARDs (bDMARD:s), and targeted synthetic DMARDs
(tsDMARD:s), are available. According to the 2019 recommendations of the European Alliance of
Associations for Rheumatology (EULAR), methotrexate (MTX) or another csDMARD, often combined
with low-dose corticosteroids, is recommended as first-line treatment. If first-line therapy fails,
bDMARDSs or tsDMARDs should be introduced [30,7,17].

Treatment options for rheumatoid arthritis (RA) have progressed over the past two decades. Have
significantly improved disease activity, functional disability, and joint prognosis of RA patients [6,22].
Therapy with DMARD:s should be started as soon as the diagnosis of RA is made [2]. It can be said that
biologics have improved the life quality of these patients by improving body mobilization. If the treatment
target is not achieved with the first csDMARD strategy, when poor prognostic factors are present, a
bDMARD should be added [2].

The bDMARDs approved to date for the therapy of RA include five TNFis (Infliximab,
Adalimumab, Golimumab, Certolizumab Pegol and Etanercept), two IL6 inhibitors (Tocilizumab and
Sarilumab), a monoclonal anti-B-cell CD20 antibody (Rituximab) and a T-lymphocyte co-stimulation
inhibitor (Abatacept). They are all monoclonal antibodies, with the exception of Abatacept and
Etanercept, which are fusion proteins. Their key feature is their therapeutic target selectivity [17].

Also, Pivotal studies on bDMARD showed their efficacy and safety for patients with RA refractory
to csDMARD [1,2,31]. Subsequent publications have presented the results of post hoc analyses and studies
specifically designed to analyze bDMARD as the initial treatment for RA (csDMARD-naive patients)
[32,33]. However, the guidelines of national and international scientific societies still recommend using
c¢sDMARD, particularly MTX, as the initial treatment for RA. These guidelines highlight the high cost of
many bDMARD:s as a limitation to their wider use [1,34,35].

From 2012 to 2021, b/tsDMARD use increased while glucocorticoid use decreased. Functional
disability and disease activity measures improved over time, with TNFi showed better short-term
improvements in b/tsDMARD-naive patients, while IL6Ri demonstrated significant long-term benefits.
IL6Ri had better retention rates in switched patients. After adjustment for patient characteristics, the
annual change of RA disease activity and functional disability fared significantly better from 2012 to 2021
[6].

The primary goals of RA treatment are to reduce joint inflammation and pain, maximize joint
function, and prevent joint destruction and deformity. Treatment regimens are tailored to individual
patient characteristics, combinations of pharmaceuticals, weight-bearing exercise, educating patients

about the disease, and rest, overall health, and lifestyle factors [12,3,36]. Achieving sustained remission at
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the lowest effective dose is a key management objective [16]. It is commonly recommended to wait for at
least six months to one year of sustained remission or LDA before considering tapering DMARDs
[37,38,16]. RA management can be carried out with multiple care interventions diseases modifying anti-
rheumatic drugs or biologics, according to the treating clinical specialist criteria [5,39,40].

To support high-quality clinical care, in 2021, American College of Rheumatology developed
Guideline for the Treatment of Rheumatoid Arthritis. The guideline addresses treatment with disease-
modifying antirheumatic drugs (DMARD:s), including conventional synthetic DMARDs, biologic
DMARD:s, and targeted synthetic DMARDs, use of glucocorticoids, and use of DMARD:s in certain high-
risk populations (i.e., those with liver disease, heart failure, lymphoproliferative disorders, previous
serious infections, and nontuberculous mycobacterial lung disease). The guideline includes 44
recommendations (7 strong and 37 conditional) [7,2].

In 2010, the EULAR has developed recommendations for the management of rheumatoid arthritis
(RA) with disease-modifying antirheumatic drugs (DMARDs). To provide an update of the EULAR
rheumatoid arthritis (RA) management recommendations addressing the most recent developments in the
field [2]. The task force agreed on 5 overarching principles and 11 recommendations concerning use of
conventional synthetic (cs) DMARDs (methotrexate (MTX), Leflunomide, sulfasalazine); GCs; biological
(b)DMARDs (tumor necrosis factor inhibitors (Adalimumab, Certolizumab Pegol, Etanercept,
Golimumab, Infliximab including biosimilars), Abatacept, Rituximab, Tocilizumab, Sarilumab and
targeted synthetic (ts)DMARDs, namely the Janus kinase inhibitors Tofacitinib, Baricitinib, Filgotinib,
Upadacitinib. Guidance on monotherapy, combination therapy, treatment strategies (treat-to-target) and
tapering in sustained clinical remission is provided [2].

These updated EULAR recommendations provide consensus on RA management including safety,
effectiveness and cost [2].

This clinical practice guideline is intended to serve as a tool to support clinician and patient
decision-making. Recommendations are not prescriptive, and individual treatment decisions should be
made through a shared decision-making process based on patients’ values, goals, preferences, and
comorbidity [7,2]. These recommendations are the following [2]:

1. Therapy with DMARD:s should be started as soon as the diagnosis of RA is made.

2. Treatment should be aimed at reaching a target of sustained remission or low disease activity in
every patient.

3. Monitoring should be frequent in active disease (every 1-3 months); if there is no improvement by
at most 3 months after the start of treatment or the target has not been reached by 6 months, therapy
should be adjusted.

4. MTX should be part of the first treatment strategy. recommendation (to prescribe leflunomide or
sulfasalazine when MTX is contraindicated).

5. In patients with a contraindication to MTX (or early intolerance), Leflunomide or Sulfasalazine
should be considered as part of the (first) treatment strategy.

6. Short-term GCs should be considered when initiating or changing csDMARDs, in different dose
regimens and routes of administration, but should be tapered and discontinued as rapidly as clinically
feasible.

7. If the treatment target is not achieved with the first csDMARD strategy, in the absence of poor
prognostic factors, other csDMARDs should be considered.

8. If the treatment target is not achieved with the first csDMARD strategy, when poor prognostic
factors are present, a bDMARD should be added.
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9. bDMARDs and tsDMARDs* should be combined with a csDMARD; in patients who cannot use
csDMARD:s as comedication, IL-6 pathway inhibitors and tsDMARDs* may have some advantages
compared with other bDMARD:s.

10. If a bDMARD or tsDMARD* has failed, treatment with another bDMARD or a tsDMARD* should
be considered.

11. After GCs have been discontinued and a patient is in sustained remission, dose reduction of
DMARDs (bDMARDs/tsDMARDs and/or csDMARDs) may be considered.

Healthy lifestyle is also very important. Lifestyle changes can also contribute to managing RA
symptoms and improving quality of life. Regular exercise can help keep joints flexible, while maintaining
a healthy weight can reduce stress on the joints. Smoking cessation is particularly important, as smoking
can increase the severity of RA and reduce the activeness of some treatments.

In cases where medications do not prevent or slow joint damage, surgical treatment might be
necessary to restore function to a damaged joint. Surgeries can include synovectomy (removal of the
inflamed lining of the joint), tendon repair, joint fusion, or total joint replacement [3]. Non-pharmacologic
treatments, including physical and occupational therapy, are integral to comprehensive care. Low-impact
exercises like swimming, yoga, and tai chi are particularly beneficial.

There is a consensus that csDMARDs are the mainstay of RA treatment, and the 2019 update of
the EULAR recommendations supported the use of methotrexate as the first-line DMARD. If there is
insufficient response to the initial csDMARD or if the patient is not suitable for these medications,
bDMARDs or tsDMARDs should be considered [13].

Different biologics target different parts of the immune system that fuel inflammation. Tumor
necrosis factor (TNF) inhibitors, for example, block an inflammatory protein called TNF [11]. Other
biologic work by inhibiting different cytokines or cells in the immune system; these include Abatacept,
Rituximab, Tocilizumab, and Sarilumab, while other drugs block pro-inflammatory B cells or T cells [3].

Targeted synthetic DMARDs are a newer class of medications that selectively inhibit specific
pathways involved in the immune response. Tofacitinib (Xeljanz), baricitinib (Olumiant), and
upadacitinib (Rinvoq) are Janus kinase (JAK) inhibitors that have been approved for the treatment of RA
[3].

Whilst anti-TNF drugs are the most frequently used first-line bDMARDs, the response can decline
over time in some patients, necessitating the switch to another biologic [42,43,2]. Data from real-life
settings show that as many as 40-50% of patients stop their first anti-TNF treatment due to loss of
therapeutic effectiveness; this is typically seen after a good initial response or due to adverse events (AEs)
[14,44,45].

Even with several options, drug selection can be difficult because inflammatory diseases are often
driven by many factors. That’s why one biologic may work well for some people but not for others [14].

Tocilizumab is a humanized monoclonal antibody targeting the IL-6 receptor that was approved
by the FDA in 2010 as an intravenous formulation for the treatment of RA. Tocilizumab is indicated for
adult patients with moderately to severely active RA who have had an inadequate response to a
c¢sDMARD. It can be given in combination with a csDMARD or as monotherapy [13].

Tocilizumab provided statistically significant DAS28 improvement at 2 years, compared to
Infliximab and Abatacept. As of bDMARD initiation, lower values of clinical parameters (numbers of
tender and swollen joints, pain/disease VAS) used in daily practice were obtained [9]. Regarding drug
persistence, IL6Ri had a better drug retention rate in the KURAMA cohort [6]. Another factor that could
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account for the annual decline in disease activity and functional disability is the encouragement of exercise
or physical therapy [6,47].

Tocilizumab efficacy was described previously. The Japanese ROSE study [47], a 24-week
multicenter phase IIIb clinical trial, compared double-blind Tocilizumab (2= 412) to placebo (22 =207) for
patients whose RA had not responded adequately to conventional synthetic DMARDs (csDMARD:s).
Tocilizumab obtained significant early responses vs. placebo for global VAS, pain VAS, and DAS28, and
CRP and ESR levels improved as early as day 7. As of week 4, mean CRP levels were significantly lower
for Tocilizumab recipients and remained significantly lower throughout follow-up [9].

Several lines of evidence suggest that women tend to respond less to bDMARDs than men do,
despite similar baseline disease activity between the sexes [47,48]. Response was lower in women than in
men in each treatment arm, particularly in the Tocilizumab group [50,17]. Unlike randomized studies -
considered the “gold standard” to establish treatment efficacy - real-life observational studies such as
ours provide better representation of patients seen in daily practice, along with their long-term follow-
up data. They are therefore important to evaluate a drug’s efficacy and safety [9].

Other Therapies. It has been found that, in contrast to suggestions in the past, there are no specific
foods that patients with RA should avoid. The idea that diet can “aggravate” symptoms is no longer
accepted as true [48]. Fish oils and omega-3 fatty acid supplements are beneficial for the short-term
symptoms of RA. Cumin has been shown to have anti- inflammatory effects in patients with this disease.
Calcium and vitamin D supplementation can be helpful in preventing osteoporosis [12]. A comprehensive
strategy including also non-pharmacological treatments like physical exercise pro-grams should be
implemented in the management [16,51].

Non-Pharmacologic Treatments. Non-pharmacologic interventions, including physical therapy,
occupational therapy, and lifestyle modifications such as exercise and smoking cessation, are integral to
the comprehensive management of RA. Movement exercises that are less traumatic for joints but good for
muscle strength include swimming, yoga, and tai chi [12]. Patient education and support groups are also
beneficial for coping with the disease [52,53,54,10].

Considerations and Monitoring. All treatments for RA come with potential risks and side effects,
which must be carefully weighed against the benefits. Regular monitoring for drug efficacy and adverse
effects is essential. This typically includes blood tests to check for signs of toxicity or infection, as well as
regular assessments of joint function and pain.

Patients should discuss the risks and benefits of each treatment option with their healthcare
provider to determine the most appropriate therapy for their condition. It is also crucial for patients to
inform their healthcare providers of any other medications they are taking to avoid drug interactions.

The current study aimed to evaluate the efficacy and safety of Actemra (Tocilizumab) managing
RA in patients from the Adjara region, aiming to achieve sustained remission or low disease activity while
assessing adverse drug reactions.

MATERIAL AND METHODS. The 26 patients with moderate or severe manifestations of
Rheumatoid arthritis in the Adjara region were taken under follow-up. This observational study was
conducted at the Rheumatology Department of Clinic “SoloMed” on patients who in 2024, received
Tocilizumab to treat moderate-to-severe active RA.

The patients were aged 28 to 68 years and had a confirmed diagnosis of rheumatoid arthritis (RA)
according to the 2010 American College of Rheumatology/European Alliance of Associations for
Rheumatology (ACR/EULAR) criteria. Active RA was defined by elevated C-reactive protein (CRP > 5)
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and high erythrocyte sedimentation rate (ESR), with contraindications to conventional synthetic disease-
modifying anti-rheumatic drugs (csDMARD:s).

Among these patients, 22 were women (age group from 28 year to 68 year) and 4 were men (age
group from 45 year to 48 year). Of these, 24 patients were with positive Anticcp and 2 patients-with
negative.

Before starting Actemra (Tocilizumab), patients were assessed at baseline. The presence of
infections and contraindications to medication were excluded. Also, they all were tested for Tuberculosis
before starting Tocilizumab monotherapy. These patients met the inclusion criteria for biological therapy.
We started treating patients with Tocilizumab 162 mg weekly for the first 6 months. We checked the
laboratory parameters and evaluated the condition, the intensity of the pain, levels of CRP and ESR.

ACR Recommendations for tapering/discontinuing DMARDs- the recommendations specify that
patients be at target (low disease activity or remission) for at least 6 months prior to tapering. Patients in
remission for <6 months should not routinely be considered for dose reduction or withdrawal. Although
the optimal time at target prior to tapering has not been established, the voting panel considered 6 months
to be a reasonable minimal length of time to ensure stable disease control. “Dose reduction” refers to
lowering the dose or increasing the dosing interval of a DMARD. “Gradual discontinuation” denotes
gradually lowering the dose of a DMARD and subsequently stopping it [7].

RESULTS. Initial treatment with biologic disease-modifying anti-rheumatic drugs () DMARDs) in
patients with rheumatoid arthritis (RA) is effective and has an acceptable safety profile [1]. Patient-
reported outcomes indicated that Biologic therapy with Tocilizumab has demonstrated significant clinical
improvement, including rapid reduction of inflammation, pain, and morning stiffness, as well as improved
physical function, decreased functional disability after 3 months, and enhanced overall well-being, with
areduction in long-term complications. Significant decreases in C-reactive protein (CRP) and erythrocyte
sedimentation rate (ESR) were observed after 3 months of therapy, with further significant reductions
after 12 months.

Pain intensity decreased in both women and men, from severe to light gradually (Table 1). Before
the start of biological therapy, the majority of patients had a rather severe pain intensity 61.53%, moderate
pain had 38.47%. Pain intensity was significantly reduced after 3 months, and the majority of patients had
moderate pain or light pain. After 6 months, the condition improved significantly, none of the patients
had severe pain, and the majority of patients already had moderate pain. After 12 months, most of the

patients had light pain intensity and no one had severe pain.

Table 1. Pain intensity in patients

Course Light Pain Moderate Pain Severe Pain
ok Male Female Total Male Female Total Male Female Total
Therap
y % |n| % |n| % |n| % |n|]  |n| % |[n| % |n|] % |n| % |n
At the
.. 3.8 19. 23. 11. 65. | 1769 | 2
Bei;lm 0 (0] O 0 0 0 4 1 24 5 08 6 53 3 39 | 7 9 0
After 3 115 13. 75. 88. | 2
months 77 1] 39 |2 4 3 %6 3 20 20 46 | 3 0 (0| O 0 0 0
After 6 384 | 1|76 53. 6l. |1
months 7.7 12| 30.8 |8 . 0 9 2 84 14 53 | 6 0 (0| O 0 0 0
After 12 | 15. 653 |1 | 8.7 | 2 19. 19.
months 4 4 6 7 5 1 010 23 > 23 > 01010 0 L v
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The observation also showed a decrease in C-reactive protein shortly after the start of treatment,
and then in some patients we reached up the norm ( Table 2). At the beginning 100% of patients had an
increased CRP. After 3 months, 89% of patients (7% males, 81% females) had still high number, but
reduced CRP. After 6 months, 54% of patients had high CRP (0% of male, 54% of female). Only 46% had
normal CRP. After 12 months 27% of patients had an increased CRP (0% of male, 27% of female), and
73% of patients had normal CRP.

Table 2. Increased C-Reactive Protein Levels

Course of therapy Male Female Total
n % n % n %
At the Beginning 4 15 | 22 | & 26 | 100
After 3 months 2 7 21 81 23 89
After 6 months 0 0 14 | 54 14 54
After 12 months 0 0 7 27 7 27
n = number of patients; % = percentage of patients

Shortly after the initiation of biologic therapy, erythrocyte sedimentation rate (ESR) levels began
to decrease (Table 3). At baseline, 100% of patients had elevated ESR. After 3 months of treatment,
elevated ESR was observed in 65% of patients (0% of males and 65% of females). After 6 months, only
19% of patients (0% males and 19% females) had elevated ESR. After 12 months, elevated ESR persisted

in only 11% of patients (0% males and 11% females).

Table 3. Levels of erythrocyte sedimentation rate (ESR) (>22mm/hr)

Course of therapy Male Female Total
n % n % n %
At the Beginning 4 15 | 22 | & 26 100
After 3 months 0 0 17 65 17 65
After 6 months 0 0 5 19 5 19
After 12 months 0 0 3 11 3 11
n = number of patients % = percentage of patients

After receiving Tocilizumab, five patients experienced episodes of acute rhinitis within several
months; two patients reported mild sneezing lasting one month as a side effect; and five patients
experienced transient general weakness immediately after injection. Three patients developed urinary
tract infections lasting approximately one month as a complication. No serious adverse events were

observed.

DISCUSSION. Parameters of function of liver, kidney (Alanine Transaminase (ALT), Aspartate
aminotransferase (AST), creatinine, peripheral blood analysis and urine analysis) were without
significant changes. The study highlighted Tocilizumab's effectiveness as a biologic therapy for
moderate-to-severe RA, particularly in patients unable to tolerate csDMARDs. The findings align
with global evidence supporting IL-6 inhibitors for long-term disease control and functional
improvement. However, individual responses to biologics can vary, necessitating personalized

treatment plans and regular monitoring.
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CONCLUSION. Biologic therapies, including Tocilizumab, represent significant advancements in
the management of rheumatoid arthritis (RA), particularly for patients with poor prognostic factors,
inadequate response to previous DMARD therapy, or intolerance to conventional synthetic DMARDs
(csDMARD:s). Our data demonstrated that Tocilizumab, an anti-IL-6R monoclonal antibody, provides

early and sustained efficacy in RA patients.

Early diagnosis and adherence to a treat-to-target strategy remain pivotal for achieving optimal
outcomes, with the once aspirational goals of disease prevention and sustained drug-free remission
becoming attainable for a subset of patients. Treatment approaches are expected to continue evolving,
resulting in substantial improvements in RA management.

Interdisciplinary teamwork among healthcare professionals is essential to ensure patient safety,
effective disease monitoring, achievement of disease control, and prevention of joint damage and
disability.
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NERIMAN ISINTSADZE 23, LIA SAGINADZE?, NATO KAKABADZE 2, IA KAKHIDZE'?,
RUSUDAN VADATCHKORIA 2, MIKHEIL ARTMELADZE!
PATIENTS TREATING WITH RHEUMATOID ARTHRITIS IN ADJARA REGION:
WHY BIOLOGICAL THERAPY?
'Avicenna - Batumi Medical University; 2Batumi Shota Rustaveli State; 3“SoloMed” Clinic, Batumi,
Georgia

SUMMARY

Background. Rheumatoid arthritis (RA) is a chronic systemic inflammatory joint disease of
autoimmune origin, affecting approximately 1% of the population. It primarily impacts women aged 30
to 60 and is characterized by progressive cartilage and bone damage, leading to significant disability. While
the exact cause is unknown, genetic and environmental factors are implicated. Advances in treatment,
particularly with biologic disease-modifying anti-rheumatic drugs (-DMARD:s) have improved outcomes,
but a cure remains elusive. Tocilizumab, an IL-6 receptor inhibitor, represents a promising biologic
therapy for RA, especially for patients unresponsive to conventional synthetic DMARDs (csDMARD:s),
despite its efficacy, adverse reactions necessitate careful monitoring.

Aim of Study Was to evaluate the efficacy and safety of Actemra (Tocilizumab) managing RA in
patients from the Adjara region, aiming to achieve sustained remission or low disease activity while
assessing adverse drug reactions.

Materials and Methods. We observed 26 RA patients (22 females, 4 males) aged 28 to 68 years
treated with weekly subcutaneous injections of 162 mg Tocilizumab. Clinical parameéters, including pain
intensity, CRP, and ESR levels, were assessed at 3, 6, and 12 months. Treatment intervals were adjusted
based on patient response.

Results. Biologic therapy with Tocilizumab significantly improves patients' conditions by rapidly
reducing inflammation, pain, and morning stiffness, enhancing physical function, and lowering long-term
complications. CRP and ESR levels drop notably after 3 months and even more after 12 months. After 12
months, most of the patients had light pain intensity and no one had severe pain. After 12 months 27 %
of patients had an increased CRP (0% of male, 27% of female), and 73% of patients had normal CRP. After
12 months, just 11% of patients (0% males, 11% females) had high ESR.

Conclusion. Biological treatment demonstrated significant efficacy in reducing inflammation,
improving joint function, and achieving sustained remission or low disease activity in RA patients. While
adverse events require vigilance, this therapy offers a valuable option for personalized RA management,
particularly in cases with poor prognostic factors or csDMARD:s failure.

Keywords: Rheumatoid arthritis, biological therapy, Actemra (Tocilizumab)
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GURANDA OKROPIRIDZE, ARSEN GVENETADZE, REVAZ SULUKHIA,
RUSUDAN GVENETADZE, DIANA CHANUKVADZE
IMPACT OF THE FIRST PREECLAMPSIA SCREENING TEST
ON THE OUTCOME OF PREGNANCY
Thilisi state university, Zurab Sabakhtarashvili Reproductive Clinic, Gudushauri National Medical
Center
Doi: https://doi.org/10.52340/jecm.2026.01.06
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Introduction. The reduction of maternal deaths is a key international development goal [2].
Hypertensive disorders are the most common medical complications during gestation [3]. Preeclampsia
(PE), which complicates 2 to 4% of pregnancies globally, is progressive, unpredictable, and serious [8]. PE
is the second leading cause of maternal mortality worldwide [4]. The disease burden is borne
disproportionately by women in low- and middle-income countries or who are otherwise disadvantaged
[6]. Georgia is also recognized to be a middle-income country, thus screening of PE in the first trimester
of pregnancy is very important for our population. Generally, PE is developed after 20 weeks of gestation
and is characterized by hypertension and proteinuria [5]. Identifying women at higher risk for PE early
in pregnancy, based on medical history and routine tests, could inform risk-based prevention and
screening [9]. Various first trimester prediction models have been developed. Most of them have not
undergone or failed external validation, however Fetal Medicine Foundation (FMF) first trimester

prediction model (namely the triple test), which consists of a combination of maternal factors and

measurements of mean arterial pressure, uterine artery pulsatility index and serum placental growth
factor, has undergone successful internal and external validation [11].

US Preventive Services Task Force found adequate evidence that screening for PE results in a
substantial benefit for the mother and infant [10]. Aspirin was associated with a lower rate of late-onset
preeclampsia >34w [7]. Between 2007 and 2010, a multitude of contradictory studies and controversial
conclusions prompted Bujold et al. to publish in 2010 a meta-analysis of 34 double-blind randomized trials
measuring the effect of low-dose aspirin on the incidence of preeclampsia and intrauterine growth
restriction [12]. Their findings were in accord with those of Askie et al. [13] but suggested a greater
beneficial effect, especially when aspirin was started before 16 weeks of gestation (RR 0.47; 95% CI 0.34—
0.65) in high-risk patients. This effect was no longer significant when the treatment was started after
16 weeks of gestation (RR 0.81; 95% CI 0.65-1.03) [14,18].

Methods. A prospective observational study was conducted in 143 pregnant women with
confirmed high risk of preeclampsia (group 1) at the Zurab Sabakhtarashvili Reproductive Clinic in 2021-
2025 (august). All participants underwent a preeclampsia screening test in the first trimester at 11-14
weeks of pregnancy. It included the recording of maternal demographic characteristics and medical
history and the measurement of serum placental growth factor and soluble fms-like tyrosine kinase-1 and
mean arterial pressure [15]. High-risk pregnant women were treated with 150 mg of acetylsalicylic acid
throughout the pregnancy. In addition to that, in 2023-2024, 106 pregnant women who developed
preeclampsia (group II) were studied at the Gudushauri National Medical Center. Results are presented as
forest plot with Pvalues for the interaction effects, group sizes, event counts and estimated odds ratios
[16]. The X2 test for interaction was used to assess statistically significant (£ < .05) differences in treatment
effect between subgroups [17].

Results. In 01.01.2021 — 31.07.2025, 950 preeclampsia screening tests were performed at Zurab
Sabakhtarashvili Reproductive Clinic. In 503 cases were confirmed a high risk (53.4%). 143 pregnant
women with high risk of preeclampsia (group I) were selected for a prospective observational study. 90.2%
(129 pregnant women) of them did not develop preeclampsia, 9.8% (14 pregnant women) developed
preeclampsia. Study shows that no problems with maternal or fetal health were observed in these 143
patients (maternal mortality - 0, fetal mortality - 0, hysterectomy - 0, maternal intensive care unit
placement - 0.) A second group of 106 pregnant women who developed preeclampsia was studied
separately. No one in this group had undergone a screening test. The following complications were noted

in this group: fetal death - 13 (12.3%), hysterectomy - 5 (4.7%), maternal intensive care unit placement-
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5 (4.7%). The difference in maternal and fetal adverse outcomes between the screened and unscreened
groups was significant (p < 0.05) [43].

Discussion. Our study demonstrates that doing preeclampsia screening test at 13-14 weeks of
Gestation and administration of acetylsalicylic acid significantly reduces chances of developing
preeclampsia in pregnant women, suggesting a potential role in improving pregnancy outcomes.

In 1996 McDuffie et al. published that no studies directly compared the effectiveness of
preeclampsia screening in a screened population vs an unscreened population [23]. In 2007 Rhode Et al.
made research where 933 pregnant women received urine tests at their first prenatal visit. The study
reported equivalence in the rates of diagnosis for preeclampsia/eclampsia, high blood pressure, and
cesarean deliveries [24]. In 2009-2011 Poon et al. evaluated 7,797 women with singleton, first-trimester
pregnancies attending clinics for routine care, with a 2% overall incidence of PE. The predictive model
incorporated maternal factors, uterine artery Doppler, maternal MAP, PAPP-A, and PIGF. For a 5% false-
positive rate, the sensitivity and specificity for early-onset PE were 93 and 94%, respectively [20,21].

How accurate are urine tests? Twelve of the studies evaluated the accuracy of urine tests for
protein to creatinine ratio in 1516 pregnant women [25-36]. The test sensitivities ranged from 65% (95%
CI not calculable) [35] to 96% (95% CI, 88%-99%) [34], with most falling above 81%.

In 2023 was found several immunological factors that also play a role in the development of the
disease. During uncomplicated pregnancies, the ratio of T helper cells shifts towards the anti-
inflammatory Th2 phenotype [37,38,39].

This article demonstrates that, while the only definitive treatment for preeclampsia remains the
delivery of the neonate and placenta, significant progress has been made, particularly in preventing and
screening for preeclampsia.

We conclude that, while a definitive cure for preeclampsia may not be eligible in the near future,
it is likely that the assessment and enhancement of preventive methods will lead to the prevention of
many cases. However, it is also important to highlight that more additional research is needed in the future
to clarify the exact pathophysiology of preeclampsia and to thus identify potential therapeutic targets for
more improved treatment methods [37].

Conclusion. Early-onset preeclampsia is generally more severe and leads to an early delivery, often
of a growth restricted fetus. It not only increases the risk for the mother but also for the fetus and the
neonate. Despite considerable research and recent development of prenatal screening, the problem is far
from resolved [40,41]. Given the severity of the disorder, it is important to provide effective early
screening and prevention for preterm PE [42]. Women at an increased risk of preeclampsia should be
offered antiplatelet therapy, regardless of whether they are first seen before or after 16 weeks’ gestation
[18].

Aknowledgments. Thbilisi State University, Zurab Sabakhtarashvili Reproductive Clinic,
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GURANDA OKROPIRIDZE, ARSEN GVENETADZE, REVAZ SULUKHIA,
RUSUDAN GVENETADZE, DIANA CHANUKVADZE
IMPACT OF THE FIRST PREECLAMPSIA SCREENING TEST
ON THE OUTCOME OF PREGNANCY
Thilisi state university, Zurab Sabakhtarashvili Reproductive Clinic, Gudushauri National Medical
Center

SUMMARY

Background. Hypertensive disorders are one of the leading causes of maternal and perinatal
morbidity and mortality worldwide. One pregnant woman dies in 7 minutes (70 000 in total) and one
fetus (525 000 in total) dies in a minute from preeclampsia (World Health Organization, 2019).

Aim. To assess the effectiveness of the first-trimester preeclampsia screening test.

Methods. A prospective observational study was conducted in 143 pregnant women with
confirmed high risk of preeclampsia (group 1) at the Zurab Sabakhtarashvili Reproductive Clinic in 2021-
2025 (august). All participants underwent a preeclampsia screening test in the first trimester at 11-14
weeks of pregnancy, which included bilateral uterine artery Doppler, mean arterial pressure, and
biochemical markers (placental growth factor). High-risk pregnant women were treated with 150 mg of
acetylsalicylic acid throughout the pregnancy. In addition to that, in 2023-2024, 106 pregnant women
who developed preeclampsia (group II) were studied at the Gudushauri National Medical Center. Logistic
regression was used to exclude confounding factors.

Results: In 01.01.2021 — 31.07.2025, 950 preeclampsia screening tests were performed at Zurab
Sabakhtarashvili Reproductive Clinic. In 503 cases were confirmed a high risk (53.4%). 143 pregnant
women with high risk of preeclampsia (group I) were selected for a prospective observational study. 90.2%
(129 pregnant women) of them did not develop preeclampsia, 9.8% (14 pregnant women) developed
preeclampsia. Study shows that no problems with maternal or fetal health were observed in these 143
patients (maternal mortality - 0, fetal mortality - 0, hysterectomy - 0, maternal intensive care unit
placement - 0.) A second group of 106 pregnant women who developed preeclampsia was studied
separately. No one in this group had undergone a screening test. The following complications were noted
in this group: fetal death - 13 (12.3%), hysterectomy - 5 (4.7%), maternal intensive care unit placement-
5 (4.7%). The difference in maternal and fetal adverse outcomes between the screened and unscreened
groups was significant (p < 0.05).

Conclusion: Our study shows that of 143 pregnant women who were found to be at high risk for
preeclampsia by screening and who received appropriate treatment (daily 150 mg of acetylsalicylic acid),
only 14 (9.8%) developed preeclampsia. No cases of serious maternal-fetal complications were reported.

Keywords: Preeclampsia; Infertility; Pregnancy complications; Maternal health, Screening test
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AXTAL SPONDYLOARTHRITIS IN THE ADJARA REGION
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Background. Secukinumab is a novel biologic agent specifically targeting interleukin-17 (IL-17)
involved in a pathological process. It is a fully human monoclonal antibody [3]. Secukinumab is the only
IL-17A inhibitor approved in psoriasis, psoriatic arthritis (PsA) and ankylosing spondylitis (AS) [4].
Biologicals are a relatively new class of treatments that specifically target cytokines or cells of the immune
system, like tumor necrosis factor alpha inhibitors or B-cell blockers. A new kid on the block is the
interleukin-17 (IL-17) inhibitor Secukinumab, which has been recently approved by the US Food and
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Drug Administration for moderate-to-severe plaque psoriasis, psoriatic arthritis, and AS [5]. Secukinumab
is the first and only IL-17A inhibitor to show sustained improvements in signs and symptoms of
ankylosing spondylitis (AS) and psoriatic arthritis (PsA) [6]. Interleukin-17 is a proinflammatory
cytokine released by T-helper-17 (Th17) cells. Under the action of interleukin-6 and transforming growth
factor-13, CD4 T cells differentiate into Th17 cells and induce the expression of interleukin-23 receptors
(IL-23R) and IL-17. Apart from T-cells, mast cells and neutrophils also secrete IL-17. Interleukin-17
encompasses a group of cytokines, IL-17A to IL-17F, with IL-17A being the key effector cytokine.
Furthermore, IL-17A is 10-30 more potent than IL-17F displaying a greater affinity to the interleukin-17
receptor (IL-17R) [3]. Secukinumab binds selectively to IL-17A and inhibits its interaction with the IL-17
receptor, inhibits the release of proinflammatory cytokines and chemokines [7]. The number of IL-17A-
producing lymphocytes resulting in raised IL-17A concentrations is observed in psoriatic arthritis and
ankylosing spondylitis. Secukinumab specifically targets IL-17A, thereby blocking its binding with IL-
17R and the expression of cytokines. This blockade normalizes the inflammatory processes and thus
combats epidermal hyperproliferation, T-cell infiltration, and excessive expression of pathogenic genes
[3].

American College of Rheumatology/Spondylitis Association of America/Spondylarthritis Research
and Treatment Network (ACR/SAA/SPARTAN) guidelines published prior to the US approval of
Secukinumab strongly recommend TNF inhibitors for AS patients whose disease remains active despite
first-line treatment with NSAIDs [7]. The recently updated ASAS-European League Against Rheumatism
(EULAR) guidelines recommend that biologic disease-modifying antirheumatic drugs (i.e., TNF inhibitors
and IL-17 inhibitors) should be considered in patients with persistently high disease activity despite
conventional treatments (including NSAIDs) [7]. The UK National Institute for Health and Care
Excellence (NICE) recommends Secukinumab as an option for treating active AS in adults whose disease
has responded inadequately to conventional NSAID or TNF inhibitor therapy [7]. Subcutaneous
secukinumab is indicated for the treatment of adults with active AS who have responded inadequately to
conventional therapy. Secukinumab is available as a lyophilized powder (150 mg) in a vial for
reconstitution, or as a 150 mg/mL solution for injection in a pre-filled pen or syringe. The lyophilized
powder for reconstitution is to be administered by healthcare professionals only, whereas secukinumab in
a pre-filled pen or syringe may be self-administered following proper training in subcutaneous injection
technique [7]. The recommended dosage of secukinumab is 150 mg administered at weeks 0, 1, 2, 3 and 4
followed by 4-weekly (USA) or monthly (EU) dosing commencing at week 4 or, alternatively, in the USA,
commencing on a 4-weekly schedule with the omission of the loading doses. Each injection should be
administered at a different site (upper arm, abdomen or thigh) than the previous injection.
Discontinuation of secukinumab should be considered if no response is seen after 16 weeks of treatment,
patients with an initial partial response may subsequently improve with continued treatment beyond
16 weeks [7]. Secukinumab is effective and generally well tolerated for the treatment of adults with active
AS, with efficacy and tolerability sustained over the longer term. Secukinumab is an effective therapy for
TNF inhibitor-naive patients with active AS, and provides a useful treatment option for patients who have
an inadequate response to or are intolerant of TNF inhibitors [7].

Management can be followed according to the treatment guidelines and criteria given in the
ACR/SAA/SPARTAN and the ASAS/EULAR ([8,9]. Therefore, a multidisciplinary management is followed
for providing the best possible care [10].

e The first inseparable mode of management is to do any form of physical exercises, as it helps in

subsiding the ankylosing spondylitis symptoms by reducing in ammation.
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e Then comes the NSAIDs (first line drugs) but is only for symptomatic relief and management, also it
is always to be taken with doctor’s advise as it is contraindicated in few situations along with this it
has various side-effects.

e Now comes the Steroid medications, which again have contraindications and numerous side effects.
Steroids reduce the inflammation and pain but routine use of steroid medication is non-advisable.
Local injections of corticosteroids are given for peripheral arthritis. Using systemic glucocorticoids is
not recommended in long term.

e Methotrexate has a very restricted role in Ankylosing Spondylitis management and is prescribed in a
very few cases only. Sulfasalazine is recommended only for persistent peripheral arthritis when TNF-
o inhibitors are contraindicated.

e Biological therapy (these biologic therapies cannot reverse any damage or fusion of the spine and
sacroiliac joints that has already occurred, but research has shown than many people with long-
standing disease can still have significant improvement with them. People who do not respond
sufficiently (it may take 3-6 months to be certain), or who get serious side effects, will usually be
recommended to stop their biologic therapy).

e TNF-a inhibitors (second line drugs) are the first line of treatment in those who cannot take NSAIDs.
It includes a few biologic preparations such as Infliximab (5 mg/kg intravenous over at least 2 hours at
0,2,6 weeks than every 6 week), Adalimumab (40 mg subcutaneous every 2 weeks), Etanercept (50 mg
subcutaneous once weekly), Golimumab (50 mg subcutaneously once a month), Certolizumab Pegol.

A recent review of ACR 2019 guidelines mentions that TNF-a inhibitors held a reasonable
prospect of benefit and should be used in most patients, rather than immediately switching to a different

class of biologics. ACR 2019 guidelines also states that [11]:

¢ Adding methotrexate or sulfasalazine to biologics is not recommended.

e Switching to other biologics is not good approach.

e Switching from a biologic to biosimilars is also not appreciated.

¢ Inany co-existent condition with ankylosing spondylitis such as recurrent uveitis, IBD treatment with
TNF-a inhibitor monoclonal antibodies is advised over treatment with other biologics.

e In adults with active AS despite treatment with NSAIDs, treatment with TNF-a inhibitor over
treatment with secukinumab or ixekizumab is conditionally recommended.

e Surgery - Some patients may be diagnosed in late stages they can manifest ankylosed hip joint which
is a very problematic situation as they are not able to sit, stand or walk so in such patients hip
replacement surgery is recommended, we face a problem of intubation in them because of AS which
can be easily managed by a good anaesthesiologist.

Aim of the Study. This study compared treatment outcomes in patients with axial
spondyloarthritis receiving two different biological therapies. Outcomes were evaluated in 29 patients
treated with the tumor necrosis factor (TNF) inhibitor Golimumab and in 30 patients treated with the
interleukin-17A (IL-17A) inhibitor Secukinumab. The study focused on assessing the effectiveness of
these therapies in the management of axial spondyloarthritis in the Adjara region.

Materials and Methods. Two observational studies were conducted in patients with axial
spondyloarthritis at the Rheumatology Department of SoloMed Clinic, Batumi, Georgia. The primary
objective was to evaluate the effectiveness of biological therapy on clinical symptoms and inflammatory
markers. The first study included 29 patients (22 males and 7 females) aged 2465 years who were treated
with golimumab, a tumor necrosis factor-a (TNF-a) inhibitor. Golimumab was administered

subcutaneously at a dose of 50 mg once monthly. This study was conducted between October 2022 and
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December 2023. The second study, conducted from 2023 to 2024, included 30 patients (13 males and 17
females) aged 22-72 years who received the interleukin-17A (IL-17A) inhibitor Secukinumab.
Secukinumab was administered subcutaneously at a dose of 150 mg once weekly for the first five weeks,
followed by monthly injections for one year. In both studies, pain intensity, C-reactive protein (CRP)
levels, and erythrocyte sedimentation rate (ESR) were assessed at baseline and after 3, 6, and 12 months
of treatment.

Results. Biological therapy with Golimumab, showed a reasonable improvement in the
progression of axial spondyloarthritis, by consequential reduction in the pain intensity along with a fall
in increased levels of CRP and ESR over the course of therapy. The pain intensity in both male and female
patients shifted from severe to moderate and moderate to light gradually (Table 1). At the beginning of
biological therapy, 83% of patients (82% males, 86% females) had severe pain intensity, 17% of patients
(18% males, 14% females) had moderate pain intensity, and none of them had light pain intensity. After
3 months, 21% of patients (18% males, 28% females) had severe pain intensity, 65% of patients (64%
males, 71% females) had moderate pain intensity, and 14% of patients (18% males, 0% females) had light
pain intensity. After 6 months, none of the patients had severe pain intensity, 69% of patients (69% males,
72% females) had moderate pain intensity, and 31% of patients (31% males, 28% females) had light pain
intensity. After 12 months, none of the patients had severe pain intensity, only 17% patients (22% males,

0% females) had moderate intensity, and 83% patients (78% males, 100% females) had light pain intensity.

Table 1. Amount (%) of patients by pain intensity (Golimumab)

Course of Therapy Light pain Moderate pain Severe pain
Male | Female | Total | Male | Female | Total | Male | Female | Total
At the Beginning 0 0 0 18 14 17 82 86 83
After 3 months 18 0 14 64 71 65 18 28 21
After 6 months 31 28 31 69 72 69 0 0 0
After 12 months 78 100 83 22 0 17 0 0 0

The increased levels of CRP (>6mg/L) also exhibited a gradual fall over the course of therapy (Table
2). At the beginning, 100% of patients (100% males, 100% females) had elevated CRP. After 3 months,
96% of patients (95% males, 100% females) had high CRP. After 6 months, 55% of patients (54% males,
57% females) had high CRP. After 12 months, only 10% of patients (9% males, 8% females) had elevated
CRP.

TABLE 2. AMOUNT (%) OF PATIENTS BY LEVELS OF CRP (>6 MG/L) (GOLIMUMAB)

Course of therapy Male Female Total
n % n % n %
At the Beginning 22 | 100 | 7 | 100 | 29 | 100
After 3 months 21 95 7 | 100 | 28 | 96
After 6 months 12 54 4 57 | 16 | 55
After 12 months 2 9 1 8 3 10
n = number of patients % = percentage of patients

The elevated ESR declined quickly over the course of therapy (Table 3). At the beginning, 93% of
patients (95% males, 85% females) had elevated ESR. After 3 months, only 34% of patients (36% males,
28% females) had high ESR. After 6 months, just 4% of patients (4% males, 0% females) had high ESR.
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TABLE 3. AMOUNT (%) OF PATIENTS BY LEVELS OF ESR (>22MM/HR) (GOLIMUMAB)

Course of therapy Male Female Total
n % | n % n | %
At the Beginning 21 | 95| 6 | 8 | 27 | 93
After 3 months 8 | 36 | 2 28 | 10 | 34
After 6 months 1 4 0 0 1 4
After 12 months 0 0 0 0 0 0
n = number of patients % = percentage of patients

Following Golimumab administration, three patients experienced episodes of acute rhinitis within
the first two months, two patients reported mild sneezing lasting up to three months, and five patients
experienced transient generalized weakness immediately after injection. Three patients developed urinary
tract infections (UTIs) lasting approximately one month. No serious adverse events were observed. These
UTIs were successfully managed, allowing Golimumab therapy to be continued when clinically indicated.

Biological therapy using Secukinumab demonstrated a significant improvement in the progression
of axial spondyloarthritis. This was evidenced by a notable reduction in pain intensity, as well as decreased
levels of C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) throughout the treatment
period. Pain intensity shifted gradually from severe to moderate, and from moderate to light, in both male
and female patients (Table 4). At the beginning of biological therapy, 87% of patients (85% males, 88%
females) had severe pain intensity, 23% of patients (15% males, 12% females) had moderate pain intensity,
and none of them had light pain intensity. After 3 months, 10% of patients (8% males, 12% females) had
severe pain intensity, 90% of patients (92% males, 88% females) had moderate pain intensity, and none of
the patients had light pain intensity. After 6 months, none of the patients had severe pain intensity, 73%
of patients (85% males, 65% females) had moderate pain intensity, and 27% of patients (15% males, 35%
females) had light pain intensity. After 12 months, none of the patients had severe or moderate pain
intensity, and 100% of patients (100% males, 100% females) had light pain intensity.

The elevated levels of CRP (>6mg/L) also exhibited a gradual fall over the course of therapy (Table
5). At the beginning, 93% of patients (100% males, 88% females) had an increased CRP. After 3 months,
87 % of patients (100% males, 76% females) had high CRP. After 6 months, 50% of patients (46% males,
53% females) had high CRP. After 12 months, only 17% of patients (31% males, 6% females) had elevated
CRP.

The elevated ESR declined quickly over the course of therapy (Table 6). At the beginning, 100%
of patients (100% males, 100% females) had high ESR. After 3 months, only 40% of patients (31% males,
47% females) had high ESR. After 6 months, just 13% of patients (15% males, 12% females) had high ESR.
After 12 months, just 7% of patients (8% males, 6% females) had high ESR.

Table 4 . Amount (%) of patients by Pain Intensity with Axial Spondyloarthritis (Secukinumab)

Course of Light Pain Moderate Pain Severe Pain

Therapy Male Female Total Male Female Total Male Female Total
A % | 0| 0% | 0| 0% | 0 |15% | 2 | 120 | 2 | 23% | 4 | 85% | 11 | 88% | 15 | 87% | 26
Beginning

— % | 0| 0% | 0] 0% | 0 | 9% |12 8% |15 |99% |27 | 86 | 1 | 12 | 2 | 10% | 3
months

BT 5% | 2 | 35% | 6 | 27% | 8 | 8% | 11 | 65% | 11 | 73% | 22 | 0% | 0 | 0% | 0 | 0% | 0
months

After 1210000 | 13 | 100% | 17 | 100% | 30 | 0% | 0 | 0% | 0 | 0% | 0| 0% | 0 | 0% | 0 | 0% | 0
months
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Table 5. Amount (%) of patients by Levels of CRP (>6 Mg/L) (Secukinumab)

Beginning After 3 Months After 6 Months After 12 Months
N % N % N % N %
Male 13 100% 13 100% 6 46% 4 31%
Female 15 88% 13 76% 9 53% 1 6%
Total 28 93% 26 87% 15 50% 5 17%
Table 6. Amount (%) of patients by Levels of ESR (>22mm/Hr) (Secukinumab)
Beginning After 3 Months | After 6 Months After 12 Months
N % N % N % N %
Male 13 100% 4 31% 2 15% 1 8%
Female 17 100% 8 47% 2 12% 1 6%
Total 30 100% 12 40% 4 13% 2 7%

When comparing Golimumab and Secukinumab with respect to reductions in pain intensity over

time, several key observations were identified:

Both treatments eliminate severe pain by six months.

Initially, 83% of patients treated with Golimumab experienced severe pain, compared to 87% of those
treated with Secukinumab.

Secukinumab reduces moderate pain more rapidly than Golimumab.

At twelve months, 17% of patients using Golimumab still report experiencing moderate pain, while
Secukinumab has successfully reduced moderate pain to 0%.

By twelve months, Secukinumab achieves a 100% reduction in light pain.

In contrast, Golimumab reaches an 83% reduction in light pain, with some patients still experiencing

moderate pain (Table 7).

Table 7. Amount (%) of patients by Pain intensity (Golimumab V.S. Secukinumab)

Light pain (%) Moderate pain (%) Severe pain (%)
Time point Golimu | Secukinu | Golimum | Secukinu | Golimum | Secukinu
mab mab ab mab ab mab
At the beginning 0 0 17 13 83 87
After 3 months 14 0 65 90 21 10
After 6 months 31 27 69 73 0 0
After 12 months 83 100 17 0 0

In comparing the effects of Golimumab and Secukinumab on C-reactive protein (CRP) levels, the

following findings were observed:

e Golimumab demonstrated a stronger long-term reduction in CRP levels, decreasing to 10% compared

with 17% for Secukinumab.

e Secukinumab showed a slightly smaller initial decrease at 3 months, dropping from 93% to 87%.

e Atsix months, the difference between the two treatments was reduced, with Golimumab achieving a

55% reduction and Secukinumab a 50% reduction.

e At twelve months, Golimumab remained more effective, with CRP levels nearly normalized at 10%,

whereas Secukinumab achieved a reduction to 17% (Table 8).
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Table 8. Comparison of levels of CRP: Golimumab V.S. Secukinumab

Time Point Golimumab (CRP >6 mg/L) Secukinumab (CRP >6 mg/L)
At the Beginning 100% of patients 93% of patients

After 3 Months 96% (|4%) 87% (16%)

After 6 Months 55% (|45%) 50% (|43%)

After 12 Months 10% ({90%) 17% (176%)

Comparison of Golimumab and Secukinumab in terms of erythrocyte sedimentation rate (ESR)
reduction yielded the following results:

e Both treatments significantly reduce ESR levels over time.

e Golimumab completely eliminates elevated ESR levels by 12 months, with 0% of patients still
exhibiting high ESR. In contrast, 7% of patients treated with Secukinumab still have elevated ESR
after the same period.

e At six months, Golimumab shows a slightly better reduction in ESR levels compared to Secukinumab,
with reductions of 4% and 13%, respectively.

e By the 6 month, both treatments achieve a similar decrease in ESR levels, approximately 60% (Table
9).

Table 9. Comparison of levels of ESR: Golimumab V.S. Secukinumab

Time Point Golimumab Secukinumab
(ESR >22mm/hr) (ESR >22mm/hr)
At the Beginning 93% of patients 100% of patients
After 3 Months 34% (159%) 40% (]60%)
After 6 Months 4% (189%) 13% (| 87%)
After 12 Months 0% (|100%) 7% (193%)

Discussion. The results of our study indicated that treatment with Golimumab and Secukinumab
was associated with a reduction in pain intensity. Both medications effectively reduced pain levels from
severe to moderate and from moderate to light in both males and females over the course of therapy,
evaluated every three months. Secukinumab appeared to be more effective, achieving 100% light pain
relief by 12 months, while Golimumab left 17% of patients experiencing moderate pain. Both medications
significantly reduced ESR and CRP levels, but Golimumab showed a slightly better effect on ESR,
normalizing it completely by the 12-month mark. Although Secukinumab may provide faster and more
complete pain relief, Golimumab demonstrated a more gradual improvement over time.

Golimumab was associated with minor side effects, including acute rhinitis, sneezing, general
weakness, and urinary tract infections. However, none of these side effects were serious enough to
discontinue treatment. On the other hand, Secukinumab was generally well-tolerated and demonstrated
long-term efficacy and safety in managing axial spondyloarthritis (AS). These findings suggest that we

have gained improved control over the body's autoimmunity.

Conclusion. Biological therapy with Golimumab as well as Secukinumab has significantly
enhanced the quality of life for patients by improving mobility, flexibility, and helping to prevent

complications related to internal organs. Both medications are effective in reducing pain intensity, CRP
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and ESR. Secukinumab still leaves 7% of patients with elevated ESR at the 12-month mark. Golimumab
appears to have a slightly better effect on ESR reduction compared to Secukinumab at the 12-months
mark. Golimumab reported minor side effects such as acute rhinitis, sneezing, general weakness, and
urinary tract infections However, none of these adverse events were severe enough to necessitate
discontinuation of treatment. Secukinumab was generally well tolerated and demonstrated sustained long-
term efficacy and safety in patients with axial spondyloarthritis. Secukinumab may be the better choice
for complete and faster pain relief in axial spondyloarthritis, while Golimumab is also effective, with
slightly better control over ESR levels and a slower but consistent improvement in pain relief. This
innovative approach to managing axial spondyloarthritis can help patients achieve a stable remission
period and alleviate the associated symptoms. Both medications significantly reduce ESR and CRP levels,
but Golimumab appears to have a slightly better effect on ESR, normalizing it completely by 12 months.
Secukinumab may provide quicker and more complete relief in terms of pain reduction, while Golimumab
shows a more gradual improvement over time. Early diagnosis and treatment of axial spondyloarthritis is

a prerequisite for stable and long-term remission of the disease.

References:

1. Tsintsadze, N., Kakhidze, I., Kakabadze, N., Nein, C., Artmeladze, M., Verdzadze, A., ... Saginadze, L.
(2024). Treating Ankylosing Spondylitis of Patients in Adjara Region: Why Biological
Therapy?. Experimental and Clinical Medicine Georgia, 5), 134-140.
https://doi.org/10.52340/jecm.2024.05.21

2. Korotaeva T, Dina O, Holdsworth E, et al. Investigating diagnosis, treatment, and burden of disease in
patients with ankylosing spondylitis in Central Eastern Europe and the United States: a real-world
study. Clin Rheumatol. 2021 Dec;40(12):4915-4926. doi: 10.1007/s10067-021-05864-8. Epub 2021 Jul
28. Erratum in: Clin Rheumatol. 2022 Apr;41(4):1269. doi: 10.1007/s10067-022-06069-3. PMID:
34319479; PMCID: PMC8794925.

3. Aboobacker S, Kurn H, Al Aboud AM. Secukinumab. [Updated 2023 Jun 20]. In: StatPearls. Treasure
Island (FL): StatPearls Publishing; 2025 Jan. https://www.ncbi.nlm.nih.gov/books/NBK537091/

4. Novartis. (2017, March 21). Novartis’ Secukinumab is First and Only IL-17A Inhibitor to Potentially
Modify the Course Of Psoriasis. Retrieved from: https://www.novartis.com/ph-en/news/media-
releases/novartis-secukinumab-first-and-only-il-17a-inhibitor-potentially-modify-course-psoriasis

5. Koenders MI, van den Berg WB. Secukinumab for rheumatology: development and its potential place
in therapy. Drug Des Devel Ther. 2016;10:2069-2080. doi:10.2147/DDDT.S105263

6. Novartis. (2017, June 15). Novartis’ Secukinumab Shows Sustained Improvements In Signs And
Symptoms For Both AS and Psa In Up To 80% of Patients at 3 Years. Retrieved from:
https://www.novartis.com/ph-en/news/media-releases/novartis-secukinumab-shows-sustained-
improvements-signs-and-symptoms-both-and-psa-80-patients-3-years

7. Blair HA. Secukinumab: A Review in Ankylosing Spondylitis [published correction appears in Drugs.
2019 Mar; 79(4):445. doi:  10.1007/s40265-019-01089-x.]. Drugs.  2019; = 79(4):433-443.
doi:10.1007/540265-019-01075-3

8. J. Sieper, “Management of ankylosing spondylitis/axial spondyloarthritis,” Rheumatology: Sixth
Edition, vol. 2-2, pp. 970-985, Jan. 2015, doi: 10.1016/B978-0-323-09138-1.00118-2.

9. S.Ramiro etal.,, “ASAS-EULAR recommendations for the management of axial spondyloarthritis: 2022
update,” Ann Rheum Dis, vol. 82, no. 1, 2022, doi: 10.1136/ard-2022-223296.

10. S. Kiwalkar, A. Deodhar, and ]. Sieper, “Treatment Guidelines for Axial Spondyloarthritis,” Axial
Spondyloarthritis, pp. 243-258, Jan. 2019, doi: 10.1016/B978-0-323-56800-5.00016-3.

11. M. M. Ward et al., “2019 Update of the American College of Rheumatology/Spondylitis Association of
America/Spondyloarthritis Research and Treatment Network Recommendations for the Treatment of
Ankylosing Spondylitis and Nonradiographic Axial Spondyloarthritis,” Arthritis and Rheumatology,
vol. 71, no. 10, 2019, doi: 10.1002/art.41042.

57



JECM 2026/1

NERIMAN TSINTSADZE 23, JA KAKHIDZE?, LELA BERIDZFE"?, RUSUDAN VADATCHKORIA/,
NATO KAKABADZE 3, ANANO VERDZADZE, NINO TSINTSADZE,
SALOME MAGHLAKFELIDZFE !, INNA MAKHARADZE#
RESULTS OF TREATMENT BY DIFFERENT BIOLOGICAL MEDICATIONS OF PATIENTS WITH
AXTAL SPONDYLOARTHRITIS IN THE ADJARA REGION
!Batumi Shota Rustaveli State University, Batumi, Georgia; 2“SoloMed” Clinic, Batumi, Georgia;
SAvicenna-Batumi Medical University, Georgia; “First Moscow State Medical University, Moscow,
Russia

SUMMARY

Background: Ankylosing Spondylitis (AS) is a chronic autoimmune inflammatory disease, that
primarily affects the axial (central) skeleton of the human body. It can lead to partial or complete fusion
and rigidity of the spine. Typically, Ankylosing Spondylitis begins in late adolescence or middle age,
making it important to manage the condition effectively. In the past, Ankylosing Spondylitis was
considered to have a poor prognosis. Delayed diagnosis is associated with more functional impairment,
higher healthcare costs, and worse quality of life and work productivity outcomes in patients with AS.
However, recent advancements in research have led to the development of a highly effective treatment
known as biological therapy.

Aim of Study: Outcomes comparison of the axial spondylarthritis treatment using two different
biological Medications and evaluation the of the biological treatment outcomes in patients who received
the tumor necrosis factor (TNF) inhibitor (Golimumab ) and in patients who received the interleukin-17A
(IL-17A) inhibitor (Secukinumab). The study was focused on the effectiveness of these therapies in
managing axial spondyloarthritis in the Adjara Region.

Materials and Methods: We conducted two studies. Both studies aimed to assess treatment
effectiveness on disease symptoms and inflammatory markers with axial spondyloarthritis patients at the
Rheumatology Department of SoloMed Clinic, Batumi, Georgia. The first study, dated from October 2022
to December 2023, involved 29 patients (22 males, 7 females) aged 2465 years, who received Golimumab,
a TNF-a inhibitor. Each patient was given 50 mg of Golimumab subcutaneously once a month. In the
second study (2023-2024), 30 patients (13 males, 17 females) aged 22-72 years were examined. 150 mg IL-
17A inhibitor Secukinumab subcutaneously once a week for five weeks at the beginning and then once a
month for a year were prescribed for them. We evaluated pain intensity, C-reactive protein (CRP), and
erythrocyte sedimentation rate (ESR) at baseline and at three, six, and twelve months in both studies.

Results: Biological therapy with Golimumab demonstrated marked improvement in axial
spondyloarthritis symptoms. It significantly reduced pain intensity, C-reactive protein (CRP), and
erythrocyte sedimentation rate (ESR). After 12 months of treatment, only 22% of males had moderate
pain, while all females reported light pain. Elevated CRP declined from 100% at baseline to 9% in males
and 8% in females. Elevated ESR decreased from 95% in males and 85% in females to a single patient
overall. Side effects were mild. Only transient rhinitis, sneezing, weakness, and short-term urinary tract
infections were noted. No serious complications occurred. Treatment with Secukinumab also caused
substantial clinical and biochemical improvement. At the beginning of treatment,87% of patients had
severe pain, and 23% had moderate pain, whereas after 12 months, all patients reported only light pain
and elevated CRP decreased from 93% to 17%. ESR fell from affecting nearly all patients to just 7%. Both
agents led to significant and sustained reductions in inflammation and symptoms. This confirms their
therapeutic efficacy and safety in axial spondyloarthritis.

Conclusion: Biological therapy with Golimumab and Secukinumab markedly improves quality of
life in patients with axial spondyloarthritis by enhancing mobility and reducing inflammation. Both agents
effectively lower pain intensity and normalize inflammatory markers. Secukinumab achieves faster and
complete pain relief, with all patients reporting light pain at 12 months, while Golimumab shows stronger
normalization of ESR and consistent CRP reduction. Both treatments are well tolerated, with only mild,
transient side effects. Overall, Secukinumab appears superior for rapid symptom relief, whereas
Golimumab offers slightly better long-term control of inflammatory parameters. Both represent effective
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and safe therapeutic options for sustained remission in axial spondyloarthritis. Early diagnosis and
treatment of axial spondyloarthritis is a prerequisite for stable and long-term remission of the disease.
Keywords: Axial Spondyloarthritis, Biological Therapy, Golimumab, Secukinumab
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Introduction. The modern surgical patient often faces surgery with a pre-compromised immune
system. Chronic stress sleep deficit, poor nutrition, environmental pollution, lack of physical activity,
insufficient sunlight, overuse of antibiotics, and social isolation contribute to a state of immune
dysregulation that increases the risk of postoperative complications [1,2,3].

The Stress-Immune Axis: Chronic stress activates the hypothalamic-pituitary-adrenal (HPA) axis
and the sympathetic nervous system, leading to elevated cortisol and catecholamine levels. While acute
stress can be immunoprotective, chronic exposure results in immune suppression, characterized by
reduced T-cell proliferation and impaired immune cell function [1,3].

Environmental Insults: Exposure to environmental toxicants, including persistent organic
pollutants, heavy metals, and endocrine disruptors, can cause immune dysregulation, promote oxidative
stress, and alter T-cell function, thereby increasing susceptibility to infections and disrupting immune
tolerance [4].

Nutritional Deficits: Poor nutritional status is prevalent among surgical patients and is a critical
determinant of outcomes. Malnutrition impairs immune function, wound healing, and muscle
preservation, creating a vulnerable state for surgical stress [5].

Surgical intervention, while therapeutic, triggers a profound systemic inflammatory response and

subsequent "immune paralysis." From the standpoint of immunorehabilitology, the postoperative period
q paraly p gy postop p
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should be viewed as a critical window for restoring immune homeostasis. Traditional perioperative care
often overlooks the long-term functional capacity of the immune system, leading to chronic secondary
immunodeficiency and increased risk of relapse or infection.
Historical Stages of Immunorehabilitation Development. The scientific evolution of immune
regulation approaches has progressed through several stages:
1. Immunotherapy: The initial step, exemplified by the use of diphtheria antitoxin.
2. Immunosuppression: Became necessary for autoimmune diseases and organ transplantation.
3. Immunostimulation: Emerged later in the context of secondary immunodeficiency; however, its
generalized nature failed to provide targeted correction of specific immune components.
4. Immunocorrection: Offered a more differentiated approach to targeting individual components of the
immune system.
5. Immunomodulation: Involves the use of immunomodulators that act on the functional system of
immune homeostasis.
As a result of this progression, the concept of Immunorehabilitation was formulated, with
Professor Revaz Sephashvili considered its founder. In the 1980s, the fundamental principles and
methodologies of immunorehabilitation were developed at the Scientific Research Institute of

Allergology, Asthma, and Clinical Immunology in Tskhaltubo [6].

Definition and Directions of Immunorehabilitation. Immunorehabilitation is a science that studies
the processes of restoring the functional activity of the immune system to physiological norms through a
complex of therapeutic and prophylactic systemic measures (including pharmacological, such as
immunomodulator drugs, and non-pharmacological means). The goal is to achieve the patient's full
recovery (in acute disease phases) or long-term clinical-immunological remission, and to minimize

relapses in chronic conditions.

There are two main directions of Immunorehabilitation:
1. Specialized Immunorehabilitation: Conducted in specialized institutions by immunology specialists
for pathologies where immunopathological symptoms dominate the pathogenesis, such as organ
transplantation, allergic, and autoimmune diseases.

2. Applied Immunorehabilitation: Has broader application in the context of various other diseases.

The Three-Stage Model of Immunorehabilitation:

1. Clinical Stage (14-45 days): Conducted in a hospital. The goal is to establish a definitive clinical
diagnosis, assess the degree of immune pathology, and implement complex treatment, including
immunocorrection, plasmapheresis, and hemadsorption.

2. Ambulatory Stage (up to 3 years): Takes place in an outpatient setting. It involves restorative
immunorehabilitation and may incorporate psychological support, physiotherapy, massage, and other
rehabilitative measures.

3. Maintenance Stage (minimum 24 days annually): Aims to sustain clinical-immunological remission

and prevent relapses.

This review aims to synthesize current literature through the lens of Sepiashvili’s three-stage
immunorehabilitation framework to define the optimal "tactics" for restoring immunological status in
surgical patients.

The Importance of Immunorehabilitation After Surgical Operations. Immunorehabilitation is

critical post-surgery because it directly addresses the immune dysfunction caused by both modern lifestyle
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factors and the physiological trauma of the operation itself. A properly functioning immune system is

fundamental for successful recovery, as it:

e Prevents Complications: It reduces the risk of postoperative infections, poor wound healing, and other
sequelae of immunosuppression.

e Promotes Efficient Healing: By actively cleansing necrotic tissue, controlling inflammation, and
fighting pathogens, it creates an optimal environment for tissue regeneration and scar minimization.

e Ensures Sustainable Outcomes: Through a structured, multi-stage model, it moves beyond acute care
to establish long-term immune balance, securing durable clinical results and improving the patient's

overall quality of life.

Conclusion. Immunorehabilitation following surgical intervention must transcend episodic
treatment, evolving into a continuous, personalized strategic framework rather than a singular
intervention. This review underscores that the transition from isolated "immunocorrection" which often
addresses only transient laboratory anomalies (Tablel), to a comprehensive "immunorehabilitation
strategy" is foundational for achieving the total functional recovery of the surgical patient. By utilizing a
rigorous three-stage model (clinical, ambulatory, and sanatorium-resort), this multidisciplinary approach
ensures the restoration of immune homeostasis and the maintenance of long-term remission. The efficacy
of this paradigm shift lies in its integrative nature, combining pharmacological modulation with systemic
detoxification and lifestyle optimization. Ultimately, adopting these multi-spectral tactics is essential for
mitigating postoperative secondary immunodeficiencies and significantly enhancing the patient’s long-

term quality of life.

Table 1.
Feature Traditional Immunocorrection Sepiashvili’s Immunorehabilitation
Focus Short-term lab values (e.g., T-cell count) Long-term functional homeostasis
Duration | Acute/Perioperative only Continuous (Multi-stage/Multi-year)
Tactics Monotherapy (usually pharmacological) Multidisciplinary (Complex & Systematic)
Goal Treating a deficiency Preventing relapse & restoring life quality

Summary: Immunorehabilitation after surgical intervention enables the restoration of immune
system functions through a comprehensive, multidisciplinary approach. It includes three stages (clinical,
ambulatory, and maintenance), an individualized approach, and combined therapeutic measures.
Successful immunorehabilitation helps reduce postoperative complications, accelerates the recovery

process, and ensures sustainable clinical outcomes.
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SUMMARY

This literature review examines the strategy and tactics of immunorehabilitation for patients
following surgical operations. The modern lifestyle, characterized by chronic stress, poor nutrition, and
environmental toxins, often leads to immunosuppression, increasing the risk of postoperative
complications. The article traces the evolution of immunology from generalized immunotherapy to the
modern concept of immunorehabilitation - a systematic, multidisciplinary approach aimed at restoring
immune function to a physiological norm. A central focus is the three-stage model (clinical, ambulatory,
and maintenance) that ensures comprehensive care. The review concludes that a personalized
immunorehabilitation strategy is crucial for preventing complications, accelerating tissue regeneration,
and achieving successful long-term outcomes in surgical patients.

Keywords: immunorehabilitation, surgery, literature review
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Introduction. Sports rehabilitation is one of the significant directions in modern medicine,
assisting not only professional athletes but also the wider community in maintaining health and
preventing injuries. It is a necessary field not only for athletes but for all people, as it helps prevent injuries,
provides post-operative rehabilitation, strengthens the muscular system, and improves general health. It
also corrects body shape and enhances the overall psycho-emotional state of the organism.

Why is Sports Medicine Important?

Injury Prevention and Treatment

Post-Operative Rehabilitation

Strengthening of Muscular and Skeletal Systems
Restoration of Cardiovascular and Respiratory Systems
Strengthening of the Immune System

Psychological Health and Stress Management

N ok W=

Integration with Various Medical Fields

Sports Rehabilitation, Injury Prevention, and the Role of Eastern Sports and Medicine in
Rehabilitation - The Influence of Eastern Sports on Body and Health. Eastern sports disciplines are largely
built on the simultaneous work of the body and mind. Significant attention is paid to the tactics and
strategy of movement, which improves quick thinking skills; the body begins to control movements at a
reflexive level.

Eastern martial arts originated in different times and places, but their essence, load, "handwriting,"
meaning, and style are almost the same for all. The main basic, universally known styles, refined over
centuries and preserved to this day, are Chinese, Japanese, Indian, Thai, Korean, and Tibetan sports
activities, which are now widely spread throughout the world, including quite successfully in our country,
Georgia.

Sports such as Yoga, Tai Chi, Qigong, Kung Fu, and Karate are not only conducive to developing
physical skills but are also considered effective methods for regeneration, rehabilitation, and improving
general health status. From the perspective of sports medicine, they have many therapeutic and
prophylactic benefits. Let's examine their common characteristics one by one to understand what enables
the aforementioned.

Yoga is an Indian sports movement that encompasses a combination of physical exercises, asanas,
breathing techniques, and concentration practices. Yoga is considered an ancient philosophical teaching
that develops a person holistically. Through the body, mind, and emotions, Yoga helps a person achieve
physical and psychological harmony.

Tai Chi is a part of Chinese martial art originating from Tai Chi Chuan and translates as "the
supreme ultimate fist." It balances the energy of the sky within the organism, which is why the movements
are very slow, firm, and measured. This promotes the development of body coordination. Tai Chi improves
the functioning of the cardiovascular system, strengthens joints, tendons, and adds a sense of balance to
the body, increasing spinal flexibility. It is a blend of soft, flexible, "dance-like" dynamic movements that

require strong static postures and concentration.
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Qigong / Tai Chi (Tai Chi Chuan is more commonly known as a martial art, while Qigong is
spiritual). Qigong is also a traditional system of Chinese health practice that combines meditation, breath
control, and slow-paced physical exercises that have an invigorating effect on our body.

Kung Fu is a philosophy. It is part of Taoism and Zen Buddhism, teaching us to fight difficulties
to correct ourselves and become stronger than before; to be tolerant of everything; to calmly accept what
happens in life and learn from mistakes. All of this is part of the multifaceted aspect of Kung Fu art, along
with physical training.

Karate is a Japanese defensive art that literally means "the way of the empty hand" or "the way of
the free hand." Karate develops not only the entire whole body but also the spirit, mentality, and defensive
thinking strategy.

Eastern sports disciplines have been refined over centuries and have truly reached an artistic level.
This level necessitates their implementation not only in medical rehabilitation but also in the daily lives
of each of us. The listed sports - Kung Fu, Wing Chun, Tai Chi, and Karate - should be considered not only
from the prism of defensive arts but also from the perspective of rehabilitation and a healthy lifestyle. The
combat elements, movement combinations, and kata used here contribute to the complete rejuvenation
of the organism, strengthening and fortifying the bone-tendon-muscular system, and post-traumatic
rehabilitation.

The combination of Japanese Karate, Chinese Tai Chi, Wing Chun, Kung Fu, and Indian Yoga,
accumulating and uniting their cultural richness, provides us with rich information. Strikes on specific
"hot points" refer us to biologically active meridian points. Impact on them is widely used in Eastern
medicine for the treatment of many diseases.

The surface of the human body is covered with meridian points, of which up to 150 are more
frequently and actively used. Through acupuncture and acupressure, we can influence the biologically
active points located on the body both manually - by hand - and by various methods: with hot and cold
needles, gold and silver, special shaped sticks, stones - Gua Sha, and electrical devices.Through
acupuncture, active treatment of problems such as sleep disorders, fatigue, painful menstruation, sciatica,
heart rhythm disorders, increased irritability, nervous excitability, and psychosomatically manifested
diseases, etc., is carried out [1].

Impact on acupuncture points includes the following types of manual technique massages:
Shiatsu, We Gu, Born therapy, Thai massage, foot reflexology, Sujok therapy, hot stone massage, and
others. It also includes dynamic stretches similar to Yoga asanas, joint mobilization, and various methods
of affecting muscles, such as elbow techniques and deep palpatory movements.

Fitness is a coordinated system of several directions of physical exercise, together with special
equipment, designed to improve body contour, strengthen health by influencing muscles and
consciousness. Any type of fitness is aimed at improving and shaping body health.

Pilates is a set of physical exercises aimed at strengthening the muscular corset, developing
flexibility, improving movement coordination, and correcting posture. The exercise is performed at a calm
pace, without excessive load or increased heart rate. In Yoga, great attention is paid to breathing and
mental concentration. Pilates, however, uses various equipment and devices. This equipment helps create
additional resistance and intensify the exercises, making Pilates a more strength-oriented workout.

TRX (Total Body Resistance Exercise)™ allows us to work on all muscle groups, including the
strengthening of large and small muscles. Through it, we develop strength, endurance, and perform

functional exercises. For developing coordination and balance. Using an unstable base during TRX training
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requires active muscle work to maintain equilibrium. TRX training is suitable for people of all fitness levels
and is effective in developing strength, endurance, flexibility, and balance.

Ultimately, through the combination of all these exercises at our disposal, our goal is:

e Functional Restoration

e Restoration of Muscle Mass and Strength

e Improvement of Coordination and Balance
e Psycho-Emotional Well-being

e Enhancement of Quality of Life

Conclusion. Eastern sports disciplines are used in sports medicine as effective methods for injury
prevention, rehabilitation, and maintaining psycho-emotional stability. Their integration into modern
sports rehabilitation assists patients and athletes in a quick and high-quality recovery.

Why is it essential for a medical professional working with athletes to exercise and know the
specifics of the sport?- Such doctors not only possess theoretical knowledge but also have practical
experience of the influence of exercise on the body, which allows them to better guide patients and
provide tailored recommendations. A doctor who has personally experienced a sports injury better realizes
that:

e Standard rehabilitation programs do not always work — an individualized plan tailored to the
patient is necessary.

e Functional exercises are more effective than physiotherapy alone — the imitation of real sports
movements returns the patient to an active life more quickly.

e An athlete is more motivated but often neglects the complexity of rehabilitation — therefore, the
doctor needs an empathetic approach so that the patient follows the recommendations to the end.

e A doctor who is physically active and involved in sports themselves feels, understands, and
manages sports injuries and the rehabilitation process much better.

By integrating these specific exercises with multifaceted approaches, we have observed sustained
improvements in long-term outcomes. Furthermore, incorporating this framework into medical curricula

would significantly enhance the diagnosis and management of this condition throughout its duration.
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TEONA LAPERASHVILI, NERIMAN TSINTSADZE, NATO ZOSIDZE, TEONA KAIKATSISHVILI
THE ROLE OF SPORTS REHABILITATION IN MEDICINE - BRINGING SPORTS SCIENCE AND
MEDICINE: A MULTIFUNCTIONAL APPROACH TO REHABILITATION
Batumi Shota Rustaveli State University, Batumi, Georgia

SUMMARY
Sports rehabilitation, as a part of the medical rehabilitation, is today an integral and strategically
important field of medicine that extends beyond the conventional care of professional athletes. Its role
encompasses not only recovery from injuries but also their prevention, the restoration of the body's
functional capabilities, and ensuring a high quality of life for various population groups.
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Modern sports rehabilitation is based on a multidisciplinary approach that integrates orthopedics,
neurology, physiotherapy, and psychology. The integration of Eastern practices such as Yoga, Tai Chi, and
Qigong is particularly promising, as it contributes to not only physical but also psycho-emotional
rehabilitation. It is noteworthy that the personal experience of a rehabilitation specialist in sports
significantly improves clinical outcomes, as it allows the specialist to gain a deeper understanding of the
specifics of physical loads and the individual needs of the patient.

Thus, sports rehabilitation represents a field of medicine that combines a scientific approach,
practical experience, and individual customization, ultimately aimed at enhancing human health and
overall well-being.

Keywords: Sports Rehabilitation, Medicine-Bridging Sports Science, Medicine
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SUMMARY
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Introduction. The development of dental pulp begins at a very early stage of embryonic life,
approximately on the fifty-fifth day, in the incisor region, and later in other teeth. Mesenchymal elements
are known as the dental papilla. Due to the rapid development of the epithelial elements of the tooth
germ, the future pulp is well-defined by its contour. In the area of the developing pulp, fibers are fine and

irregularly grouped, and significantly denser than in the surrounding tissue.

At 6-7 weeks of gestation, a new epithelial outgrowth—the dental lamina—with a smooth, flat
surface forms in the labio-gingival groove, which originates from the ectomesoderm of the embryonic
head region. The dental lamina, derived from the oral epithelium, penetrates into the mesoderm of the
upper or lower jaw. During development, the relative number of cellular elements in the dental pulp
decreases, while the extracellular matrix increases. With age, the number of fibroblasts progressively
declines, accompanied by an increase in the number of fibers. In embryonic and immature pulp, cellular
elements dominate, whereas in a mature tooth, fibrous components are more numerous. In a fully
developed tooth, the number of cellular elements decreases towards the apical region, and fibrous

elements become more abundant.
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Dentin is the first to develop from the tooth germ, formed by odontoblast cells. The precursor cells
of odontoblasts are preodontoblasts, from which odontoblasts capable of synthesizing dentin differentiate.
Odontoblast cells are closely associated with ameloblasts, and it is hypothesized that ameloblasts provide
signals to odontoblasts to promote further differentiation and dentin production.

Pulp is specialized loose connective tissue, composed of cells (fibroblasts) and extracellular matrix.
The latter, in turn, consists of fibers and ground substance. The fibers in embryonic pulp are
precollagenous, i.e., reticular or argyrophilic. Protective cells and dentin cells, odontoblasts, are part of
the dental pulp. Collagenous fibers are absent in embryonic pulp, except when they follow the course of
blood vessels. As the development of the tooth germ progresses, the pulp becomes increasingly
vascularized, and the cells develop into stellate connective tissue cells (fibroblasts). Cells are more
numerous at the periphery of the pulp. Between the epithelium and the pulp cells, there is a cell-free layer
containing numerous fibers that form the basal or limiting membrane. It is also important that the
development of the vascular system in the pulp begins with the formation of hemangioblasts in the
embryonic yolk sac, which differentiate into hematopoietic cells and angioblasts, which are mesoderm-
derived endothelial cell precursors. Vasculogenesis describes the formation of new blood vessels from
precursor cells, angioblasts.

Currently, issues concerning the development of dental pulp and neurovascular structures during

embryogenesis in complicated pregnancies are insufficiently studied.

Research Objective - Histopathological study of the embryonic dental pulp in a fetus aborted at 21

weeks due to medical induction, presenting with multiple developmental malformations.

Research Tasks:
e To reveal the pulp histostructure on hematoxylin and eosin-stained preparations.
e To assess the degree of fibrosis in the pulp on Masson's trichrome-stained preparations.
e To detect the following using immunohistochemical markers:

- Vimentin (+): strong positivity for mesenchymal cells.

- CD34 (+): vascular network and neoangiogenesis.

- §100 (+): neural filaments and Schwann cells.

- Ki67 (+): proliferative activity.

Research Results:

Post-mortem pathological diagnosis:

Primary: Abortus, antenatal hypoxia and death of the fetus.

Fetus: 175g, male. Early infectious embryofetopathy.

Accompanying:

Multiple congenital developmental malformations of the fetus: anencephaly.

Cardiac anomaly: heart deformed, quadrangular shape, atrial septal defect, right atrial dilation and
right ventricular muscle hypertrophy, left ventricular apex hypertrophied, rough, and rounded.

Facial dysmorphic stigmata: low-set ears, antimongoloid palpebral fissures, common intestinal
mesentery, bilateral talipes equinovarus.

Complication:

Universal hyperemia and stasis in internal organs.

Congenital immunodeficiency state: splenic white pulp hypoplasia-delymphatization. Thymic
Hassall's corpuscle agenesis with compensatory reactive proliferation of lymphocytes.

Diffuse persistence of extramedullary hematopoiesis foci in the liver.
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Background:
Pathological placental immaturity - villous variant. Chorioamnionitis, umbilical cord insertion

anomaly - marginal insertion.

Histomorphological Study: In hematoxylin and eosin and Masson's trichrome-stained
preparations, at 21 weeks of embryonic development in the dental plate stage, fragments of superficial and
dental pulp cells were observed. Adamantoblasts and enamel were moderately expressed, dental pulp
showed weakly expressed angiogenesis, odontoblasts exhibited destructive changes, dentin showed
fragmentation and incomplete expression (Photo 1), bone trabeculae (Photo 2), and active fibrosis (Photo
3).
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7

Photos 1,l2, 3. 21-week aborted fetus. Embryonic dental pulp. Masson's trichrome. Leica 1000 LED. MC
170 HD, x0.25.

Immunohistochemical Study Revealed:
Vimentin (+): mild to moderate positivity, indicating a relatively low degree of mesenchymal cell
proliferation.
CD34: insignificant focal expression, suggesting low potential for vascular network and neoangiogenesis.
S100 (+): pronounced positivity, indicating active formation of nervous tissue.

Ki67 (-): negative, indicating inhibited proliferative activity.
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Photos 4, 5, 6. Immunohistochemistry. Vimentin, CD34, S100. Leica 1000 LED. MC 170 HD, x0.65.

Conclusions:
Research into the embryonic dental pulp in an aborted fetus at 21 weeks gestation, diagnosed with

multiple developmental malformations following medical induction, revealed:
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Disturbances in pulp development and the formation of neurovascular structures, tending towards
hypoplasia. This includes a relatively low degree of mesenchymal cell proliferation, low potential for the
vascular network and neoangiogenesis, inhibited proliferative activity, and a high degree of fibrosis with
collagenization. Only focal activity in the formation of neural elements was observed.

Existing studies on this topic present vague and fragmented information. Consequently,
experimental studies are mandatory to identify the formation and differentiation of the component
elements of embryonic dental pulp during embryogenesis.

The obtained results will be significant in dental practice for all age groups, from early childhood,
in terms of expected complications and for explaining various pathological processes identified, as well as

for assessing diseases and developing new approaches.
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SUMMARY

Dental pulp, a multicellular tissue of mesenchymal origin, is known to contain blood vessels,
nerves, immune cells, immature (mesenchymal stromal) cells, and most cellular and fibrous elements
found in connective tissue. Tooth development originates from the ectoderm, the lining of the primary
oral cavity. Enamel forms from the ectoderm of the head region, while dentin, pulp, cementum, and
periodontium develop from the ectomesoderm.

The primary function of the pulp is dentin production. The pulp nourishes the dentin through
odontoblastic processes, with nutritional elements present in the tissue fluid. The pulp also contains
nerves; some of these provide sensation to tooth structures, while others terminate in the muscular
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elements of blood vessels, regulating the pulp's blood supply. The pulp is well-protected from external
irritation when surrounded by an intact dentin wall. It can develop a highly effective response to
irritation, whether mechanical, thermal, chemical, or bacterial in nature. A defensive reaction may
manifest as the formation of irregular dentin if the irritation is mild, or an inflammatory reaction in cases
of more severe irritation. Although the rigid dentin wall should be considered a protective barrier for the
pulp, under certain conditions, it also poses a threat to its existence. During pulp inflammation, hyperemia
and exudate lead to an increase in pressure, which can cause necrosis—pulp self-destruction—due to
vascular occlusion.
Keywords: Histostructure, Dental Pulp, Aborted Fetus, Congenital Malformations
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SUMMARY

Background. Participation in organized sports plays a crucial role in the physical and psychosocial
development of children and adolescents; however, intensive physical exertion may be associated with
rare but potentially fatal cardiovascular conditions, including sudden cardiac death. According to
international data, the incidence of sudden cardiac death among young athletes ranges from 1 to 6.8 per
100,000 population, which underlines the importance of systematic preparticipation cardiovascular
screening recommended by leading cardiology societies.

Objective. The aim of this study was to evaluate the prevalence, structure, and clinical significance
of cardiovascular abnormalities detected through cardiac screening in young athletes from the Adjara
region.

Methods. A cross-sectional study was conducted in 2025 and included 442 young athletes aged 7—
18 years (387 males and 55 females). Preparticipation cardiovascular screening was performed in
accordance with Preparticipation Physical Evaluation (PPE) principles and consisted of medical history
assessment, physical examination, blood pressure measurement, 12-lead electrocardiography, and
transthoracic echocardiography. Anthropometric parameters, including body mass index (BMI), were
recorded. Data analysis was performed using descriptive statistical methods.

Results. Among the 442 examined athletes, cardiovascular pathology was identified in 58 cases,
corresponding to a prevalence of 13.1%. The most frequently detected abnormalities were mitral valve
prolapse (22 cases), mitral regurgitation (14 cases), and atrial septal defect (11 cases). Aortic valve
anomalies were identified in 9 participants. High-risk conditions associated with an increased risk of
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sudden cardiac death were detected in isolated cases only, including hypertrophic cardiomyopathy (1 case)
and Wolff-Parkinson-White syndrome (1 case).

Conclusion. The findings demonstrate that approximately one in seven young athletes requires
further cardiological evaluation and follow-up. Systematic PPE-based cardiac screening is a valuable
preventive strategy that facilitates early detection of clinically significant cardiovascular abnormalities,
enhances sports safety, and contributes to the prevention of sudden cardiac death in the pediatric and
adolescent athletic population.

Keywords: Cardiac Screening, Child Athletes, Clinical Significance, Adjara Region
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THE IMPACT OF MANGANESE-POLLUTED ENVIROMENT ON POPULATION HEALTH
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?Department of Human Anatomy, 3Department of Dermatology and Venerology; Tbilisi, Georgia

SUMMARY

One of the important challenges for the modern world is protecting public health from the effects
of environmental pollution. Heavy metals, including manganese (Mn), is one of the most important
environmental risk factors and has a significant impact on the health of the population, which is
manifested by the development of various pathologies. Manganese is an essential microelement for the
human body and at the same time, its excess has a toxic effect on the human body. People are exposed to
the toxic effects of manganese during their professional activities. In addition, its high concentrations in
air, water, and soil can cause health effects in the household environment.

Keywords: manganese, pollution, environment, population, health
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SUMMARY

The interesting phenomenon exists in cerebral blood circulation that unites two simultaneous,
interconnected processes: a) In cerebral arteries, distal to the bends of cranial internal carotid artery (ICA),
the blood flow pulse pressure is significantly lower than in other extracranial arteries of similar caliber. b)
In a pulsatile manner accelerated blood flow from the cerebral venous system into the jugular veins is
associated with the pulsation of the internal carotid artery.

The aim of this work is to discuss the anatomical basis of the above-mentioned concept related to
the bends of the cranial part of the internal carotid artery.

Conclusions: 1) In the active zone (the artery, surrounded by venous formations, is located in a
capsule made of rigid walls of cranial base bone and dura mater) the bends of the intracranial part of the
internal carotid artery are means of its elongation, ensuring effective damping of arterial pulse pressure
and simultaneous pulsatile acceleration of cerebral venous blood outflow associated with the pulsation of
the internal carotid artery. 2) The phenomenon of damped arterial blood supply to the brain and
simultaneous pulsatile acceleration of cerebral venous blood outflow from the cranial cavity associated
with the pulsation of the internal carotid artery, may be the basis for the formation of bends of the
intracranial internal carotid artery.

Keywords: internal carotid artery, bends, functional geometry
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URGENT SITUATIONS IN GYNECOLOGY: INNOVATIONS IN DIAGNOSTICS, DIFFERENTIAL
DIAGNOSTICS, MANAGEMENT
Thilisi State Medical University; LLC "Imedi Clinic"; Tbilisi, Georgia

SUMMARY

The following topics are discussed in the article regarding the diagnosis, differential diagnosis, and
management of urgent gynecological conditions: 1) Identification of borderline localizations in ectopic
pregnancies; 2) Pregnancies of unknown localizations; 3) Cesarean scar pregnancy; 4) Sustaining of uterine
angle in interstitial pregnancies; 5) Organ-sparing approaches in cervical pregnancy; 6) Management of the 3+
period of labor in abdominal pregnancy; 7) Organ-sparing approaches, minimization of surgical intervention,
and prevention of recurrent torsion in cases of ovarian cyst/tumor torsion; 8) Mini-invasive methods in
treatment of tubo-ovarian abscesses (TOA); 9) Management of AUB in adolescents; 10) Modern classification
and management of AUB in adults.
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'36)6866‘3@0 bOOUOBOSBO 33@0308 0606)53686[) 8(“0606038 3(‘)80(3006[) 60683(“0@0’)8036)
360d003030 @0 0)030[)0 o(‘)boqms 8080’)8@0606)8 606)80’)0@886[) bBSBOOQ’)ObGSBOb QO 833@8306)860[)
606[)0330)6)86'3@0 oGOgé)gbob l)OaOSl)

06)0@0803@0 606)8(‘0@686860 bb30@0l§b30 80@03@868@0 80683(“0@0’)80‘36}0 bOOUOBOOBOb
QOOBGC‘OL’OO&DUO QD 8336)60@(’)6\)[}0’)06 Q0303306)860m 6)08 3080)53838630 8(‘0&38@@0 80')606033
boaémoaméobm 3@060336)0 360d0030 @O 808(‘08@0@860 830)0308006[) 0)06088@6)0’)38 bg@sgbb QO
80@8(“0886[} 3880’)5[)86863@ bOsOmbSmeG @0303306)8600). Obssgab\) 3@0[)0%03080860, BGQSBO oboq)o

87



JECM 2026/1

©930b030900, 0b9€3980 E00gbmbA030L Yt ™ bohoage Bgmmegdo, 03390980 ©0a3. avgbmbhn 30l
bo$o@m36360, 36@360 | 33660@0’)60[} 30’)@36608353@0 800000@850, Qmaososdmé 303060’)3@8on
80@06@360 méaoﬁmagaosoéﬁnsgbgqm b06o®38oo.

©@qbrmgmdom 3Gomeaohghneroe dgodemgds Boomgommb d9dwmgao Bmgowe docgmagdo:

e 3cmoboognzopool dmgbocmo Lobigdol dg83doggdo, Locosy 3emoliogné 3m83mbgbhgdcmob gémoc
gomgoemalBobgdremo 0gdbgds dgooérgdacm sboemo gotasbigoo.

* 0dob gomgoemolbobgdom, Gm3 mommgnemo 1Ezgbdyemo bmBmemmgos Bob8moggbl o6
Lyohoné 3(36gdol, 96030 Ismmemmgeno 36m3gLal 3obgamogdel yotymazomo 0bodo 3ol
390093, 13600605 Boboédrg, dggi39390 Longdol gobboemgs/dstrmgs, Bmegboy Lo Jebocmm-
36m%0@0d00 3360 Qmsobdoabgbo boaédGmb@oQ gqggd(bn@oo.

° ‘3(4)636@3@0 bo@noeogbob Babobgb 300506033 3[)0003@000 80800(3@0@350[) 60630035‘3@
083@3386@)30038 86)3630 oq)ao@mbéos 306)0068530; oaoboo3ob bomoso@m 0303(4)38?)ob ©d
dgomgdel godmbobgo.

bodermBo  gdmgbgos blLgbgonmmo 8ogmdgdol €o8gbodg 3mbzGghmemo  godmbodnemgdol
dodmboemgols:

1) 3mbodmgrg cmm 3oemndongdol ogbheaznzoi0s gghm3enio m@lnmmdol émb.

2) 29300096 73600 o™ 3omaBo300L MELyemmdgee (PUL).

3) Lo 390LEmb 398cogm8o boB0dneol mélymmmss.

4) Lodgoemmlbmb 3ymbol 3gboehybgdel dgbodemgdemmos obhgébhogoscmyto m&lyemmmdol émmb.

5) bodgoemmlbmb d9bo6Rxbgdol Igbodemgdemmds ygemob mébyemmdol e mb.

6) 3dmdooCMd0l 89-3 3gE0meEol JoCrcgd ddEMBobocmEo MmELY™moal ™.

7) o6gobmdgdobothybgdgemo  dogmds,  dobyégogemo  Rotggol  8oLddodol  Bobododoos,
3963gmgdomo d98mgrgbal 3693961300 mbaldogdgde bo33963b0L 30LHEL/LedLogbol a3qbdg
393mgérgbol ool

8) 80bo-0bgoB0y&0 dgomegdo hndm-mgotoscmyto sdbi3gLol (TOA) 8316bocnmdol cotmb.

9) 3vmmemmgonéo bobbemgbol doémgo dmBocogddo.

10) 3smmemmgondo  Lobbemgbol 0obodgotmyg  3emolioagozoges o dofmgs Ggd3tmeydeyem
Lo 330.

360gho gm0 0g0emboBG0bom yggemedg dmbobgébgdgmoes goonwgdgemo gobg3memmgonéo

dogmdobrgmdgdol  3emoliogozégds  Lobrotmdyemo  360b3030L  8obgrogom. 93 360630300000

393m30bog, 306o6Pg396 398093 doGomoco §31039dL:

O) 863033 30605060 l)Ol)bQ:)(PSGOO) 808@06068 80683(‘0@(‘06036)0 300)(")@(')80860 ('3306)008[)0@
603(‘03383@00 (‘006(‘?333@0 33{@(‘03036)0 mébnqpmbom, 06 bOsSSéBbOb 30[.)(‘)0[) 03003@3:’“)000))

%) o600 Lobbemmgobo godmbocgbo/bolbemeogbo Lodmeosb (1bdotrgloce o 3ogdeégdyemos Lobgglem

™Egobmgdal LhémddnGnem 3smmemmzgogdmob, mgymmohmEnem  obo3ybdizoolomob, 398mbhodol
Qoégggggbmo& 3d¢m3036 mébn@mbobmo& 0’)3000636000 obm(‘)@mos Qo/os Qémogmqubdmé

(90030(9350[)0006).

3) 3060606 bobdgbm méaongbao bobb@ob 30dmdj3920U Ugnoé)o 30030:)0 (3306003&)@

ASA~A~AS S >4

606306)(‘0686’3@00 bOSgSé}BbOb 30[)00[)/[}08[}0360[), boago@mbsmb bnbbgém%n@o 80(")80[) 3306d0b

033583 333(*)5(4)35000, ob dom3ols 3306dob @60003030[) @06@333000).
Q) 3000bogﬁoﬁabob/@nbm—mgoéooqpnéo obngbob 6)33@36)0, 333@80080 336)00006000[)

606300’20635000 (3306008bo@ Goéamo@agsb PID-obs 306)003@360[)).

1) oghgocmy®od Lobogmazg 3396pbol 2 mboBrmghg m3oemodoool  acgbhoozazoes/
©003969b(306980. gligbos: Lodgoem@LbmL Jebol MELYEMBS o 0bhgELHdEYGHe mELymmds.

88



JECM 2026/1

Lodg0eNMLEML 3ymbol mELyEmds (Angular pregnancy) Boé8mowggblb Lodgoemmlbmbdacos
mébn@mbob (TUP) 3060060[}. bosogm%g 3306850 033@0660605‘3@00 b0330@mb6m—30@0b
dggmgdol (utero-tubal junction) 3gcoooemyoce, Lodgommmlbml ®OHYL modHgBHoE&  Jnebgde;
m3oodgdyemos  36ggoemo  omgol  dgoooemyésm.  mo306ml3m3000y/cmedstmimdonc
©>30gLogdnmo go6gasbo bgwoo - bvdgommmlbm goatgdyemos 3Gggomo omgol dgooemydoce
(36533000 omgo gooabggl domeme o mIOhEOT o). 960l doemosk edgosmo. germ-9émo
33@83ob 305{]@3000: °od  mm 30@030300[} 6™ m@bn@mbomo 80% anbég@q)o
Bmeb@oqﬂmbo@mbom, 20%-30 @o%odboéqao mébn@mbob 336933d)° 0@63‘3@ 30@3533.
bodgeenMLbmL G13tnEol 3g8mbggagde o6 oazodlogdnemms [5].

06086)[)60300@‘36)0 mébn@mbob @émb @030600[)3m3oom/@o306o¢maoom qa)odbo@@{]?)o
LodgoEnMLbmL  goggotmmgds  8éggoemo  omgol  mmohgomyGoe  (goblbgoggdem  3yombels
m&byenmdoligob). ©13hyés bogds mEbymmonl gotgdom sdgnem 3ogd8y. Bo&dmocgqgbl
99dm30960 mElnmmdol 0330000 eom 3oemadozosl - (1%-3%) [13].

obhgLhogooemy®o  mELymmdol  103-6036g0L  Botdmocoggbl: o)  Loboymazg 3065 30L
35[}806063@0 @msb@ogoeoo; d) 06086’b0080°@36° bo®o “- Interstitial line“ (Odmagsnéo boo,
Gedgaoy  gHRIREgee  ghomdghtondel yggamedy Bgwe o m@ohyHoeyfe  BgBhommecsb
06086)[)60300@‘36)0 3oLl o6 30630[} 330 63600@03@3); 8) 336’ obabgba 300038060330, 60033@03
bEgmo  gotbdgdmgehydol 30636  (JomdghGondol gombgemgdo); ©) 3gé olbobgds 306 30
30860301300 9bomBgHEr0730r06. Yzgemodg LoerEdnbm 1o3-b60356lL Botrdmscggbl - 9) [9,24].

oaﬂoaoq) oG@gébOoBoo@néo mébn@mbo, (4:0080063 63[}0, @00360')[)@0(4)@330 oqaégz]@
63[}603036 30@033, é‘gBOUéob Qoq;amaoa@g. 30[)05030[)0@ 3006[)3630003@0 33@0 3033660}3060, oy
©o3Bmgggemo  Jobnégonmo  IEbormmds  Emgbremgmoon  Igbedemgdgmmoes.  dmBmegdyemos
06086)[)60300@‘36)0 mébn@mbob m3360303@0 3 Snéso@mbob 2 306006@0: o) b0330@mb6mb 330050[)
6989d300  (Goozoemyéo); 8) Cornuostomy (o38mgggemo). géom-gbmo  GHobrmdnBdofmgdyemo
330930l dmbo3ggd0m, 75 3o309b¢oob 0bhgblhopoccmyéo mElymmmoom  3ymbol E93g4z00
Boyorcos 53-b (70%-3cog), Cornuostomy-22 33096 (29%-8cog). Cornuostomy-b &mL m3géHoools
bobgédemogmds  oygm  yg3éom  bozemgdo  (59,36+19,3260.), goég  gnoobol  E93gdizo0l o™l
(77,11+23,9760».) [20,31,34].

2) (oem3g gobboemgol Logoboo yP3bmdo wm3oemoBogool m@lyemmdel 8gmbg (PUL)
3o3096(hgo0ls 3@0503360 306003-). GmEgbog mebym 353096hL obgmo Rogoemgdom, Gmgmeozos
(030300 /56 Lobbemeogbs, gdmbzgbotrgdem o6 yozadlotcogds mElyemmdcl dmbogdgde (g.0. o6
o620l IUP, Qosoaod)obaogéo 3obo, Sdmaasnéo booobg 33630[) q)éraao), @0030636300@‘360 @00860030
006@360 333@38 bo@voeogbb dmérol: 60’)630@360 0@63‘3@0 IUP; 0603600868[)068?)0@0 IUP;
99dm3ey60 mébymmmsds [19,21].

PUL-ols @émb 006@360 hCG-aob bgéon@o o 8o633m6350m0 368—33@33860. 368_33@33"[")[’
3°036yzghoo L3g30030760 8mbo3gdg00l oghgg3es; Lobgmmmemom, obhGswygzoweemyto bodobo o
méaoao @330@30@360 603060 obmeoéab\a@oo IUP-o0b, boo@oo @0603000[}30360 dobo (Adnexal
mass) ©d> ,d0emobdogéo dgdqeoo” (tubal ring) Bo&dmocggbl doemolb mELyewmdol dodoyé 1d3-
80060(33336[). 30@0[}80360 m@bg@mbob 366—@\)@0[}036)360 30 603603[} SleOéJon@géoGn@o 306 30[)
(Extauterine sac), 8300’>(4mb 306)30[} @0/06 336600060[) 30830@08080\)[) [1,3,6,8,39]. 35"’83636’0’ ob
3™33emgqdLyéo bombg 96 960l goBomemmgoy&o, 33069 dmznemmdol 3gdmbggggddes 30 o c0omddols
ymggemmgol  Bo68moggbl  3g3m3geohmbgydl. gdmagbyéo  mogabyogsemo  Loobol  o@3dmBgbo
38(4)060063‘3330 PUL-ols @émb (4)0080068 63[}0 330333@36b Sd(booBoUé mébn@mbo?)&
©003969b(300007)60 0036m80 1brod gododEgL Lo 33963bol 30LHEL v3m3emggLooliersb.

89



JECM 2026/1

PUL-ols 3880053033630 bossg@ebggbob Sdmbsgsoﬁgbo oUBoQSB{]@oo, o, 8063obb303oooo
m&byemmdol ygomgemo Lbgyemmo 8ocmoldogéo, oy Lo 33963boldogho melyemmaalgeb. ygomgemo
Ubgnemo Bggnemgoeog g9dzegoemgbinén, o6 bo3mmgdo gdmggbmdabos, gocérg Lo 3396 3bg, 35306 B30
35@00303(4)0 mébn@mbobm:;ob Qoaoboboomgbg@o ,,30@0[)803(4)0 2’333@0“ 3383@86603 003600 3300
99m3g9bmdalioo, goérg Lo 33963bol 30696g0ds.

MRI 808000986860 IUP-abo o 0d0m3036)0 mébg@mbob 333@380 @mso@ogoeogbob
bocooaggégbgosgome:  ygemolb  mElnemmds,  obhgébhogosemyto  mGlnmmds, Iemob eyl
mOlyemmds, mEbymmos m&doge  Lodgoemmlbml  306mdgedo. CT  gdpm3onéo  melyemmdol
dqLoagobgdemoce 96 go8maygbgds (Gocad307emo gdudmBozoal godm).

3) 8mBogome 30z9bhymme Logygopool Bobode®mds Bgademgds gobogh g.6. 6oBedy®ols
mOlyemmds (CSP). 98 &mb Loboymazg 3396300l 033cmobszoo brogds 6oBadyéBg, Gm8gmmoy;
6063dmgdboemod Bobo Lo 390Lem 339m0b Mm3g&s300l, 96 Jomdgdhm8ool 393coga.

6060633386 CSP-b 2 d)OBb: I ,On the scar® (3000330(420330[) bobdg > 333—88); II ,In the niche*
(Bom3ghr01dol Lolgg < 333-Bg) [11,16]. 3em0boznéo dgg3gde 33900qLed CSP-ob I hodel o, II
(03006 dgotrgdom. CSP 060l PAS-ob Bobodmérdgoo (Placenta Accreta Spectrum). gb m&o
300000@00800 6063m0@386b 86)000 ©° 03039 @0030@350[) 2 3(4)0003600806@03030@ 0300(4)30b. CSp
obm306gonmos ol o boymazal godéomm ©35Mdclemob (3g3meogos, PAS, Lodgoemmlbbmb
(4)‘33@3(4)0) o b033@0@m0603 30. Q’°°86°°8° 38906050 I 06)033[)0(4)0[), ob 0@633@0 I d)é)(ﬁgb(béob
HEobLgoz0b0emE0 5d3-b (TVUS) dmbo39893L [11,36].

ymggemo 30803600 CSP-o» DGQO odsob 80@030[)03060032)3@0 33—3 boagosm Qmﬁob 3@0603030,
m3gemo(3 90$YH30m00 Ldmobsm dodghosmmnéo, (1hgdbonéo, oy dodosbydo Gglneboo (UAE;
Lobbemol 30630 o ©.3.). mElyemgde Bobo Lozgolerm 33900L obhmEGoom o CSP-ob Lbgo &ols3-
gogdhmegdem (Bobs CSP) Lodotrmgogh ségne (mb. 533.-c006 733.-3c0g) 303-U, 3vmmemmgoyéo
033emobdd300L 96LGdmdOL ooboggboc [11,16,36].

303096900 393meog000, o6Lgdyemo, oy dmbsemmeebgemo 399m0bodoynéo
060LHodoyOmBom  Lodotrmgdgh  gomoyegdge  Jofnégonemm  Botggel (Wedge resection -
beoemoligdnéo G9894(309; 3obhgéggdhmdas) o/ob dobadocmyoc 03080y 3Erm3gEngolb (UAE).

4) Lodgoenmbbmb ygemob mébnq)mbo d9°c0396L 3d¢m30360 mébn@mbob 1%-3g 65 3cmgol,
boenm IVF-ob 3g3cogmBo gdhmdon®o m@lnemmdol 2%-b. o3 3smmmmgool &mb doemdge
3600}60036‘3@00 30b036)3d0m300b boﬁo(‘)mgbob 36)3336800. anoasm%o doéooooq:o@ 339060&) TVUS
dmbo(39390L. yzgemedg 86033bgemmgobo  Lmbmgoogonmoe  3Eohgéondos Loboymayg 3o 30L, ob
3emo396(hol goBroemoBozes ygemol dogboom. brogds 96 g3dG0mbol 3oéc00ocmyéo oghogmdol, ob
Lobogmaogg 3065330 Lolbemolb 80dmgi3g30L  ocgadlodgds  (ygemol sdmEdteligeb  goblbgoggdom).
memaéoo:;onQ)o Qooaﬁmb@o 30[) bbso 3600360333600:

o) bosogm%g BUBOO boboom@gbo 6)363@06)3@0 30060‘3(4336000. 38@ob obmé@ob Qémb Bnaob odsb
0606r9aMmocemo 3mbhegde, goddhygemgoneos, vb dgodemgds 3go(33oemmlb Mo b30baégdels
6.

%) 39LdoEene 3063L ogal gdmggbnéo Ggmemo. 9333060 GBgmEmo 6 SELGIMBL, 96 obodocmyos
93@0[} obm@(gob Qaémb.

a) boSoSmogg 356 3ob 2UE05emal” 6odobo goégm%omoo, 6)0(3 603603[), GHm3 306 30 63360 Uamdéom,
gLy 30geboemydo hGobLronbgéom Boe8mgdl bodo Bgbmemo ygemBy.

©) bedgoemMmUbMmL ygemob dogboms oo coobyéyemos [32,33].

bObOU), 8(")6(‘0@86'3@00 80@0’3@868@0 6)0@030@06}0 C‘OBS&)DBOU@O BOéOSO-SObOSéSdOO’)SOOb l)ObOCD.

90



JECM 2026/1

oGOgNdd Lebmgoogonmmdo ©003bmliho 300 dqbodemgdgemo gobocod Lbbgocoobbgo
m6606m3330606)ﬁ‘36333@0 30@3003350[)/003360303@0 506333&)[) 506)80086000 80800806350, 60303
©203Lbgé00 80mo 3 Jocmemmgoal EMmb Jolihgegdhm8ool y3oemdmeo Boé8mgoal o730emgdemmdnls
dqlobgd. 33&bocmmdnl Lbgocoslbgo ULggdgdol o 3m3d0bozogdel godmygbgds odm 30cgdyemos
399093 oghmegddy:  3gdmogool  96LgdMOS/0EeMlgdmd;  398meabodonto  LihodacmyEmds;
mOlyemmdol go; mElyemmmds 3Gmageglotgdl, oy 39Bygghomos; goemol oboze; dmdsgocmo
Gg3emeyggoyee 3gadgeo.

ggemob  m6lyemmdol  3mbbgégoonmme  d3yébocmmoal  Bggbgdqel  Bo&dmocogqbl:
399m0bodono Lsdoennemds; demogéo Lolbemgbol s&oblgdmds; melyemmdal sdgyemo gocos
(B3gyemgdérog < 1233.); ImBogoemo mébymmmdol byégomo.

3006[)3630003@0 3 33660@0060[) 3008300636086002 330000635[}0@0[) (MTX) bob@ganéo
393mygbgds (963960000, 96 3620300 E9EE0 EMBY) S MM JoemYHo 0bgdies (Loboymazg 306 330);
KCL-ob osgdeoo Eosmqgob 83@30, ob bososmo:m 306330 nba—b 30060(4)00@0[) d333; UAE; b0330@mb6mb
93@80 3330’)[}6000‘360 60336)860b QOQSBO; b0330@mb6mb oé@a@oabob 33(4)30300—308060@360
d)ood)gbob 0606b308060@‘3(4m @0806360; bobb@@ssob 0@60@ob 30[}@860)[) 3(‘0303@0 6)388d300
ég%gd@mb3m30b 33333006000; o3oo@30b 3000303(4)000 3363030@360 >ébols 00330060@0;
O30/ 30mEghogo.

5) odmBoboemyte mGlymmds Jgoggbl yggemd  gdhm3onco  mELymmmdol  1%-b.
d9dmbgggqdol  1dghgbmds  oogbmbhotgds Jotnégonmo Botggol ™. Bobsbom3geoizom
@0036«;80 obagbo 3boo@mq> 45%-3do. 06060(1338(4)0803@0@ 308‘30@0806)@350 oGOodOnéo
Lbodgocmmbbm (B13¢nEol gotgdg). 89-3 3geomeal Bormgs 96 véal Nboggazetgdyemo. swmbgéomod
806)0030[) bb3oq>ol)b3o 330’)(‘0@{]60: 3@0886(90[) oamq)gbo m336)0300b @émb; 3@‘)33600[’ Q00m3360 in
situ; 3(4)3, ob 300[)600306)080‘3@0 MTX; 3@0336@0[} boégegqmb bg@gd@on(‘)o 336(‘0@030800 [2,23].

Botoggol  IgébBggs  obogoonommeBofgdycmos o odmogdymmed  3emogbhobl
0™ 30008530084, 398mE0g300L G0l 33g, Botroemo Lhendhnergool oBosbgdel ol 38 (boBemoggdoa).
o7 bopoo 0gbgos 3emo3gbtol 9dmmgds, Lodotms Bodotgb 3gw80Bggbome (Léyemo) obgdizos,
396> 3ynérgdom Gmgo 3emogbhol 0630800 dmoagh mbgoc gob3ymocdgdye (gedemo, gemgbmo),
o6 bo3emgdoce dmdéog (8gbgol omggdo) 1dbgdl. boeRgbds 3emopgbhod ©8 Segeemgdde dgademgde
393m0B30mb 330060 3mbhm3geooremo bobbemogbs 3ems39b¢ol Lolbemol 808mg3930L 9606Lgdmbal,
07 hCG-ob combol ber&rdomodozool Igdmbggggdol émboyy 3o. 03 398;mbggzgddo, Gmzo 3emoigbhel
oamQOBo 336 bgéb@gbo, 030 ‘36@0 @oéﬁgb in situ. 08630(4)0 30@30030[)0030[) Qoaoboboomgbgqmo
39990 96lolyéggemo gobomnmgdgde: dgmon 398mErsges, Lgogbobe, emoghoieolb gazozades
qgobd)nqmb 0300(4)30(4)350, 605@030[} mbboﬁjndeoo. 088306 3330053338530 603(\00886360: ba@gd@onéo
o6 hgEr07mo 93dmmodo300 (EmIdmBremo v396hgde dgdyoger UAE-Lgob goblbgoggdoom orgdmb dacos
oéogéoob @m@gbao); MTX; 8003336)0[}00060 oo 603m30630mm 3@030600[} anéo@oBoo o
d9308306m;  0bhG00dmBoboemyéo  3gdmbogool  Eoalze  [2,23]. o6 obob  (3bmodgdo
300[)0003360303@0@ 3@0336@0[} 3é>c00b, o6 80@08608080(')[) agbobgb.

6) 330659 Bgbyol YL MGZobergdde Lalbemol Bodmg(s930L 3E3o3g 8mBemols BoBgBaro Jmols
yggemodg (hodoy®oo 9.6. adnexal torsion. doé3ggbo Lo33963bg PBG™ bdoGoe gd3gdgdotgde
3330036350[) 80635360[)0006 Bg@oégbom, 30838360: ) 80633360 utero-ovarian omgo 3%600 36&3@00;
%) Log8mocyéo 3memobiol s6Lgdmds dobsbgbs 8botrgh bgemb 1Bymal 93s3g 8boégl Lo 3396(3bols
dgdmgrgbol 369396(300L.

dgdmgérgbocmo (30Lhol dgmbyg 3o3096hgdel 85%-b omgbodbgdom Lo 33963bolb dmzemmdome
6o63dmbogdbgde  (ovarian mass). ggdmb3gbotrgoocm  Lo3ggesbol  Lolbemdotmggdde  dgodemgdo
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6030’)3@06@3[} ,,3(‘06830[) 603560 (,Whirlpool sign“) - 8683\)@0 303860dm836‘360 bo@UdOU(‘)o
3bgbh®obgdnmo  dodmgdmggbyto  Bmemgdom.  Loggoddgdgemos,  md  gb  godmbogogh
Lobemdotmgmgobo g3gbols 3g8mgéagbol [22,25]. com3emgéol bozon 3gdmaégboem Lo 339630930
dg0demgdo oymb be&doemyéo, 3gd;306g3nemo o godgdéscmo.

6060[)00033(4)03000 @00860030 obagbo @oob@mgbom 38%-30. Lodememmm anoaﬁm%o obagbo
Lom3géopom ggemol omgommogégdeliol dgdmgrgbocmo Lo 3396(3bol 3ofeodoto goBrnommadozooo.
m3géooygemo  Bofgge 0Bygos  dotmegoymmoe  dgozsligdom, GmBmol 808obos: o)  Igdmgrgbols
©o0oLNEg00; 3) Lo 3396(3bob Lomzbemolnbotoobmdol dgogoligde.

003036)00 @0306)00[)3(‘0303@0 30@80030. UQSOSUQQ bqaabo @0608000[} 0300000360030(4)350[)
3800 8mbo399900l com 3139bhotrgds. Lo3gg6sby, GmAgemoy 60l dndo O googdnee, oo
Sdommdom $96  Logmsbemolybotrosbos. slgmo 3gbobgrosmds bdoboe Lobbemdotmgmgobo oo
@03%360 3833336"[’ 33@3800 ©o NN 68360080[) 303386850@0 [7,22,25].

d60g00m0  godm3gemg30l 990 ©OEZbEY, ™I 3936 3o;3096hL (Bdoboy 30, Em30
Lo 33963bg 960l coyEF0 96 og0) RboORYbgds MgocnoemY&o a31bdiz00 ghmELool 393cgg [2,37].

399mmogo8gonmos  Lbgoolbgs Bocogm8s 080l dgLocgoligdemoe o6al oy 960 Lo 33963bob
396805, gér0-96rm0 Fomgobo gnemolbdmal mélooygbyénsh §dgrgdol: $96 ghmelos o 3933
Lo3g96bol  dgéagdmgobo 3ol Rodéo. gl (hgdboze go8moaygbgdmeos gococgdneme, 39dy3gdycmo
Lo 33963bggd0l EEMU, HmEgLYE og-00 30LHS 96 godlotegdmes. 3gmmen bodyoemgdol ggodemgsl
Q0306obmoo 8°6° 3330030 Lobbemob @06360 obobgbo, oy o060,

BobOad@maoo baoéoQ Goéamgbb @3000(4)[)00[) Qoaod)gbooo, oy bobg%ao 33000@0030[)860060
606)800605360. 30’)6386) Bob@gd@maoob 50006)32)0 N 303063360060@0 oébgbnq:o 383338&7[)
3°3m, ©ogob Lododos, ™I olgdi3oo8 dgodemgds godmoBgoml Lobbemdotmgmgobo 396039300l
d99cegmdo oB00bgde. 93 dgdmbgggado NFmdglos Botdmgdyem 0dbsl 30bhel EMgbotgds, bomemm
BoLhgdhmBoo  Igbmmmmgl  Bmggoobgdec  gooBg. 9833960  mElooggbyéosbo  3Gm3gye
1836mbggemymazl 39313930l oo3bEMBsL, 3geraanB00l  SmEggbol, Lozggébol 3oLkl  39c0emals
ben&docmyo dgerdoceob obyggizeol goomemngdol [22,25].

Loem3obgm-mmagméggdhmdos  boBggbgdes  d9dgz  3emobogné  Lodyogogdde: o)
060bo(3m3bemoliybotosbo Lo 33963bg (6936mBremo, ggemohoboligdyéo, bm&dsenyto sbodhmdoyéo
boﬁjnd(b‘aégbob @030663000); b) 300[)@3860030380@36 336)00’)@30. 60@06860@360 b0@3063m—
m@RmEgdhm800 65B3969800 Fbmemmee doemngbodoznsdg gdgolb cotrmb.

3963gmégdomo 393margbals 3639396300l B08boo godmoygbgos: o) EEdMEMBaG I 3™ 3-

9%0 (< 50333 gbhemzggbo) - sboemo mgotoygemo (30Lhgdel gmEdogdel omEgnegel 30dboo.
B) 360@0606)0@360, b 50@00860@‘360 ooooo3c0(4)oo33dboo, 605063(‘0350 Lo 33368[')0[) @300}6[}00[}
333@6003. 0030360@ b@gbo bossgé)ebob bognmoéo oooaol) Qaam‘;@gbo, ob oY b03336353 60l
do@oos 80@0@363@0 (agamaégbob 300336030), ob 3806@360 803 336)00[) 8030—[)030@00[)600[) omagbb
[22,25].

b0330@mb5m—b033363b0b omagbo Goaéd{]@gbn@oo 36338606d3b obosob 80080063630, 603
Hgboboaoon 00@30@3&) 333006(4)350[). oq)60363@0 omagbo 30’)3@@860 3‘363660@‘36) 30600}@30
60060060[) 300360%8?)0[)0006 @03033063600’). 633@335@06363@00:
o) 600630@3(4)0 b03336350b 3330’)86350[)0[) - @30006[}00[5 388@38 mm%m6m38dboob 606)300860
(éoansoB 80633006350[) 60[}30 U%ém 30@0@00 600(4)30@360 b03336850b, 30@63 bo333(4>3l)ob
30LHoL/Le8bogboels 3o6rmdgddoa);
d) b03306350b 30[)00[) 3380086350[)0[) - ng«)(‘)boob 338@38 @6)3606330[) 60(4)300360 (338@80030
80083006360000 Bob@gd@maoom);
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a) Lo 33963b0b Le8Logbol 3g8mgErgbaliol - coghmELool dgdcga Lodbogbol s3m 339mo.

7) dyder-mgotosemy®o 2dbgbo (TOA). PID 30m0bo3yéoce gemobogds gbcmdghtadal,
boqﬁoGaoOob, mm%mér)@ob, 38@330033600006000[), 3360383000@7[) @0/06 TOA-L Loboon. oasaéoQ
TOA 3806@360 80650@3@ odSob, (4)0080063 PID-obs 806003@32)0. 0go 6063(\00@636[) 060’3860@ 3olobs,
0393 390(393L doemb, Lo 339613bgl o 03300000 Lbgo, dgb30l do8ogdotrg mEgobmb (bobemogo;
doéocool 01dho). TOA 3o hodoybos Eg3bmydaone dbozdo. TOA-L Gy3phnésd dgodmmgde
6030’)063000[) b303lmbo. TOA QQSGOBGSBQ PID-ols @0086003000 300[)30(’90@0306863@ 303036@000
ooobemmgdeo 1/3-b [14,15].

03l3qLob ,En3hnEo" 396 Boomgemgds LBmE ogo3oboiznoc, ©ogob 36m3glo gnemolbdmal
dogooglol gmbgol (bgemo o6 LBGVage hgd3om). ©3g306 3o3096hgdl ©wgbadbgdsm 363039 dyi3emal oo
300633(4) bgcgbobob 6035360. TOA-L 3dm63 30(30360360[) @oob@mabom 15%-UL oQSGOHGSBOm 3@0603360
b0330m8050, 6)(‘03@3608 30330603533[} 6)330360[} oébgbmbob. 6)33(’9‘36)083 3$3ob 805860 3mombm3b
39300z Joyrgoyem dgogoligdol.

30633@0@0@ @ooasmbd)oégbn@o PID-ols 306)0063330 TOA—%Q b03$3m 603636[} 3033‘30036350:
963039 B0d0botrgmos;  godmbodmemo  3h30gbgnmmmds  3oem3oeol ML, o3 godmeoibogh
LEgemymogoem  go8m33emggol;  golobigolol  godmgemobgdyemme  8h30gbgnyme  obodsteldogéro
606)800605360; 060050000030000860300[) 30306, 6330[)036@0050 [14,15,30]. 930@‘)83 boéoém o
b3oroco 398mygbgosce 6000030016 dgommeol TOA-L dgozoligdode Boé8meggbol dgbyel 333 oo 39630l
CT.

TOA-L  3376bocmmdol  333mbgbhgdl  Bot8mocoggbl: o)  9bhodombozmmgiodes;  d)
dobodocmytro 0bgodoolb 3dmbg Ergbatgdy; 3) 0bgoBonéo m3gemooycmo Bobgge; ) blLgbgdnemo
30’)33(‘06360360[} 30035060800.

TOA-bL 606330@353@0 3006[)3630003@0 3 33660@0060[) 36)00360383500: o) 38(6[)0[)(506@3@0
boboooool), b 633‘36)36@3@0 Bbg@gbo; 6) o?)@maosoq)né)o 36303683@0060[) 38(6[)0[)(50(4)360, N
60306)3[}360; a) Qosoaod)obaogém 606)30060:1860[) 80)38?)30 86)@0; ©) @303(‘08000030, 60033@03
336)[}0[}00636[), ob 3063[}@860; 3) 0$3° ba%bobag; 3) CRP > 49,3 38/@, 333@80030 300360[) 006@3580000
[15,30].

TOA-L  6gbobrgdol /06 dotnégonmo Rotrggol  Bggbgdgdos: o)  Botydoghgdgemo
0600500000 300003(4)0300; B) 6030’)3@06360 30)[)03360’)30330@36 obo 330 o 33[)06030[)0@ 3330
doem0gbodo3008g; 3) G13hno; ) 9330 LyogLoldg; 9) TOA-L oee dmgyemmds (= 7L3). vwbodbyemo
B39690900006 9330 TOA-U Gn3pneodg Boe8moggbl Lopmbemobomgol bodod, gocoygdgem
bo@noeoob o boéoémgbb b&‘)o% doégéaon@ 50633ob [14,15,30].

dobodocmytro 063080760 Ggbotgdol 3Em39nEgoal (6mBemgdoy (hobcogds b CT-ob, o6
103U 3mbhmemol ¢393) goggdphnémds 396ygmdl 70%-coob 100%-8cog. godmoygbgde Lbgocoolbge
06000080060 30@80080: 306d3330, 6606b308060q>060, o@aﬁbégd(gognéo, 06‘)6[’8@303‘)@36’0'
b6980L3ogéro  BoegmBol EEML  SLdecobgdnmo Lombg 3bros  39038036mb o zEamdomenmgon®
3°3m330mg308g. Oggbomes dgofgdom omommo g39gddemdd, Gmeglsl Hgbotgds brogde
303(4200 88063 R 3als, 3600303360060 boooboo3060 ﬁosoémobaos [14,30].

m3360303@o 506)83ob 060@0803@ 30[}3@06[} 60630’)0@635b (bmoquzném onmaoso@nﬁm
3obhgeggdh™dod > damohgtroemyéo  Loendobgm-mmamegdhm8os  (TAH-BSO). 3893cogmddo
3300939030 oBggbs, 68 (30em8bérogo TOA-U obmb dgbodemgdgemos boBoerdmgdo ogdbols 8bmemmeo
nbocmohgeoemyéo  Loemdobgm-mmapmgdhmdos. gl odBmgggme RBotggs  doeml  3bo6Rybgdl
6 936meeyg307emo a3bgizeol o Lo 33963b0b dm&dmbocmy ognbgzesb.
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963039 do8e0borgmdobol o goemgodo, GmBgmmoy o6 Lyt 6g36hmeydizonemo ogrnbgeol
608668@850, 063030b 380300@0@ ﬁoom3@360 TAH-BSO. gb 3306\)[}363@0 06333b 80630006360000
m3geooygemo  Botrggol  (mdgemo  Logobm  beogds  Bobo  3mblLgegodonemoe  Jobyégonemo
0bhg6r396(309%0L odbemmgdao 10%-20%-80) gemoedobogosl. oy3eemgdgemos 0bogohmeol Bohmggde
IMemob éydo.

8) 3vormemmgoy®o Lobbemeogbs Lodgeemmbbmeesb (AUB) - dmBotcogddo.

d9606dqL dgcogm8 1-2 Bemob gobdogemmdsdo 8mBotogddn 5x0bodbgds sbmgyemohmemmo
303C900, Il ML 9bom3ghEreydo Bgrdghoce Lgemgds o odmadmmgos, Mo(3 3emobrogds
dmblbob Lobbemeogbol (Withdrawal bleeding), o6 go6émg930L Lobbemeogbol (Break-through bleeding)
Loboor. 0333060  obmgymmohmemo  bolosmol  sofggnmotyemo  dgblheyoegdel  30dgBlL
6063dmoggbl  d03mmommodyé-3odmazndotmmo mgédol ggosbo dmBBooggds, o6 obogybges. ©3
d9dmbgggqdde  3Bgmgnmmohméyemo  LH-dgommmo o6 gemobogds,  39Lododoboce  bothybogde
9LhE™ggbal Ly 36300 MgMEMOE0L o 3BMZgLHgE™boL B¢l 3oégdq [4,18].

»0bmgymohmEmo Lobbemgbs Lodgoemmlbmob® gnemolbdmal si3ozemyé Lolbemgbol
LodgoenMmbbmeEsb, Gmdgmmog 96  73093306gds  Lodgoemmlbml  LhGydhneEye  ©EoG®39390L,
Lobhgdne  EOog9gogdL, o6  Lggbmdtogo goodogd 0boygdizogdl  [4,18].  Lodgocmmlbmeosh
obmgnmmohmEremo Lobbemgbgdol bogotonwmm 3emobozneo 6odbgdes: s&o6gaemtemo bobosmal
bobb@@gsgbo; 36)3336[}@630@360 U0330m3860b oéo@bgbmbo (8336@0[} 3@303630@(‘060, 333@0[}
39096230, g1bgdo-gobBymdol (330cmgdoEmdd). o3 Lobol Lolbemgbs Bobso obmegdmes, Gmgme;
»obagybgizombocmyto  Lobbemegbs Lodgoemmbbmeob®. FIGO-U 0obodgrtmgg  3emobioogozogool
dobgrogom  sbmgnmohméyemo  Lobbemogbs  Lodgoemmlbmeob  Bot8mowggbl  mgnmohmyemo
obognbg(300L Lobgmaol [26,28].

™67 mdclemob sbmzoegdnemo Lobbemgbol 308g8gaL Botr8mocoggbl: sdméo, gdhm3ono
mébn@mbo, 060003006@0[)0‘36)0 ano3o@gbo.

060mEyem dmBotrcogddo Lobbemeogbol 308m3Bgg30 doBgBgd00:

o) Lobbemol 38@3Q360b mosq)osmq)oq)o Q°6Q333{]50 (3006—30@33606@0[} Qoosoq;gbo; VI
qgod@méob QS%OBOOO’ 0336360 mém35m30®m33600 o bb3.).

B) bb30@obb3o 33@03033660[} 30@360 (060030008'3@06@060, mémabmeoggbob 0363060(5006)330).

3) ©30demob o 006 38cmgdel §ermbo 3o o030 gdgd0; Lobhgdneo oogogdgde.

Q) 836000@36)0 060d00b mé)aoanm 300000@00808?)0 o (’96033360.

obmgnmohméyemo  Lobbemgbol  doéogol  FoBbgdl  Boer8mowggbl:  3g8meenbodonéo
LyodoemE@d0L Eo8YoEgd5/dgboéBnbgds; 569300l 3mErgd(300; brBocmye dgbLhEyoemy&o (30 3emols
°0mEggby - gobdgmégdomo  Lolbemgbgdol 3693961300, SbmgnEmoeol  dmegnemo  3gcgggdel
3639396(300 (969300, boymaxmos, 9bomBghEr0ydal 300m).

303-9%0 Bo68moggbl 30639emo 6030l dmE8mbocmyé Lodyoemgdgol. 3emgqlebgdo oo o/g
30060380(4)353@0 0[)0600636350 30 - 0@036500030b. 3330’)[}0080 068860 300600%03360 30’)3—36000
(B>poememBoérgdymmo go0boem-qbheoomemo, 0,593. bz gL gemenob, ob 133.
bnghobotrmbmob gbhmo) - 3emgdsmo  EmBgdem. vbhogdghozgde  (36m3goBabo) 0bodbgdo
39(3096(hg080, GxmBemgdo(3 E®EGOE 00gdgb 1 9889 Aghb. /g 3mboygetgdyme gbhEmggbgdo 0bodbgde
oéobo\ﬁm@‘aé 30303603530 o 5)00@3[)03 o6 agnd@oom 33@030836@8&7[) per os 30@350. 06036860
2588" 0/3, ymggem 4-6Lbor-Jo 360038(4), Lobod bobb@@gso NG 3368@36‘) [4,18].

3380}[}00@036)0 mgéoBoob @0300360 boioémo 333@33 3330053330630: o) 363033
obmgnmohméryemo Lobbemogbs gédgemmgds 24bom-ol 306303emmdoda, dmEdmbocmyéo mgéodaol
80353@030@; 5) 30808603630 mémameOOQé)U@o @ob%nsdeoom. Egaml)Oo(b:]éo 008630300 (bot%@g?)o
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333@38 3633060@86009: oﬁoGSdboaob 3-5030; 03060030360060[) 33030; Q3b3m368b060. ’3306)003[)0060

3603360 o&;aijboaob 33030[}.

0330000 398:bgq39330, Gl dmEIMbocnEo o vbH0c30dE0bmmaBnto 36g3o60¢Hgd0l
3o3mygbgds o6 60l goggdhnéo, brogds AUB-ob 30BgBgoel  odohgdecmo Igozolgds. ©dggo6s
d9dmbggg98do odohgdec godmoygbgds Jotnégonmo Botrggol 3m83mbgbhgde (ommodoed o
309690090, 96 Ld3goeMLBML YL 3o 37n3oL3o6o300).

9) 3vmrmemmgoyo babbemogbs Lodgoemmlbmeob (AUB) - Ggd3émeygieyge dbdz30. AUB-ob
036)30600@00800 63360)@3d(bmq>m80360 obogob 30(303608&)[)00030[) 3030’)@05‘3@ odGo 2011 63@[}
FIGO-b 30g6. gl Lobhgds (PALM-COEIN) oboéolbgdl AUB-ob 308g3qL 9 d0Balné 30¢93mEo0oc
[26,27,28,29]:

1) 3memodgdo - Polyps (AUB-P).

2) ogbmdomBo - Adenomyosis (AUB-A).

3) gomdom3s - Leiomyomas (AUB-L).

4) 3oem0gb0ds300 00 3039623emoBoo - Malignancy and Hyperplasia (AUB-M).

5) 3m0gnerm3omoed - (AUB-C) [gmb-3oemgoéobol ooogogds; 0d1byho oém8dmzohm3gbos;
06HmAdmohgdol  a3bgzombocmydo  ggdho; @06 38mmgdol > @gademol  Eoog9wgdg00;
3330000@00803(4)0 30@066080300; 0600300033@060360[), ob doaommgéoBOU@o boanowgbgbob
domgds].

6) ™mgneohmEYmo obognbges - (AUB-O). sbmgyemopos 3oi309b¢0b obo 30l goomgoemmalibobgdoom: o)
dgboérdgl d98ogm8 Eodegbedg Bgemo; d) Ggddmeygiseygeme dbsgzo (PCOS Botdmocggbl
obmgnemoze0l yggemodg bdoe 808g8L); 3) dgbm3snBocmyéo 3gtomeo (AUB-ob g30Bmeogdcmob
86)000@ oqmsoasgbo ,,0@860“). AUB-0O-0b bb3o 303883500: o) 030(4>ol)36(4>o 306)33@0[} Qoo3oQ85060;
3) d0dger3ermemodhobgdos; 3) 33306g0l LobrE™Bo; ©) 3mEBMBIs3GMmEY30Ggdgemo bd33963b0b
(360bymmmBnEnitgomgoabo), o6 00 389emBge  §0633emal  Ledlogby; 9)  @gedemal oo
06 33cmgd0l Eoogg0g9d0.

7) gbomdghoscmyéro obognbdios - (AUB-E). AUB-0b go8m3d6g930 308g8g000 0boggdizoe oo 8306rg
33630[) Q(‘)Ub m&aosmgbob 0600860 (06@(‘033060@0, o6 PID). 38bod@m Smom@maonéo
gogdhmegdes: o) Chlamydia trachomatis; &) IUD-ob Bocgds; 3) gbomdghtondel  30dm
30’)[}@3360030330@36 30303603630; q)) 3830600330(4)0, 30(‘038060, 803006303@0 8363030@360
b@sGm%ooo; 3) boaaoooqva(‘)o @0336003U@ob 6330‘36)0[) 30@3&)@ %obo:]@ob 606300:1360
bodgoenMmbbmAo, Goboyy dgodemgds 0ok 8madyggl Lodgoemmlbmeesb Lobbemogbs, godmbocogbo oo
06@(‘038060@0.

8) oophErmggbnemo 80898980 - (AUB-I). o) 3mbhero393teg900L godmygbgde (3m3; 39Ldoz963d9d;339cmo
3(‘05@60333@03860, b30@3660b 383333@0 IUD); ®) 3860030330@'3(4)0 300(4)30060@3(4)0 00360300; a)
obho 3mognemobihgdol docgde.

9) Ubgoggooce 960 3cmobocgozeégdyemo - (AUB-N). o) bs390Lémb 3gdcogmdo boBodnérol cogezgdco; o)
06 hgEr0mg9bmBr&n FoenamEdo30d; g) Bomdghtondel godemmogégdyemo gob3yemotodszes.

10) 3mbh3gbm3oyBoemy®o Lolbemeegbs Lodgoemmlbmeob (PMB). goomemmgoes: o) 3memodo
(37,7%); &) dodmpErmazod/shémagos (30,8%); g) 3Gmemoczgéoponemo/Ly3Gghmeyme (14,5%); )
306306m3d (6,6%); 9) gode macoe (6,2%); 3) dodgédemodos oiodool gotrgdg (2%); 8) dodgé3emodos
othedoom (0,2%). PMB ggbgogds 3mlbidgbm3onBonéo 3o;309b6¢gd0b 4%-11%-3o. PMB-ob ybdoérglo
8083800 36@0’)33060‘330[} 300’)00@00800, ob o(béooogoo ©0 960 - Jomdo. 8030060 3@0[}[} GoéamoQagsb
\300(4)80060@360 0086)030o, (4)0033@0(3 obOoanqmégbb domBob 3ol oo bobb@@gsob.

95



JECM 2026/1

References:

1. ACOG Practice Bulletin N174. Evaluation and management of adnexal masses. ,,Obstetrics & Gynecology*,
2016; 128:€210-e226.

2. Barel O., Suday RR., et al. Laparoscopic removal of an abdominal pregnancy in the pelvic sidewall. ,J.
Minim. Invasive Gynecol.,“ 2019; 26:1007.

3. Barnhart KT, et al. Clinical practice: Ectopic pregnancy. ,New England journal of Medicine,“ 2009;
361:379-387.

4. Borzutzky C., Jaffrau J. Diagnosis and management of heavy menstrual bleeding and bleeding disorders in
adolescents. ,JAMA Pediatr.,“ 2020;174:186.

5. Botros Rizk A., et al. Angular pregnancy: A review of 42 cases ,,Human Reproduction,” 1991;6(3):394-398.

6. Bree R.L., Edwards M., et al. Transvaginal sonography in the evaluation of normal early pregnancy:
correlation with HCG level. AJR. ,AM. J. Roentgenol.,“ 1989;153(1):75-79.

7. Cohen A., Solomon N., et al. Adnexal torsion in postmenopausal women: clinical presentation and risk of
ovarian malignancy. ,,J. Minim. Invasive Gynecol.,“ 2017;24:94.

8. Condous G., et al. The accuracy of US in the diagnosis of ectopic pregnancy. ,,Ultrasound in Obstetrics &
Gynecology,* 2005;25:46-50.

9. Dabreteau T., et al. Interstitial pregnancy management: A multicentric analysis of 98 patients from the
FRANCOGENT group comparing surgery and medical treatment. ,Int. J. Gynecol. Obstet.,” 2024;165:125.

10. De Carolis S., Fatigante G., et al. Uterine myomectomy in pregnant women. ,Fetal. Diagn. Ther.,*
2001;16:116.

11. Della Valle L., Lucidi A., et al. Recent advances in diagnosis and management of cesarean scar pregnancy.
»Clinical Obstetrics and Gynecology,“ 2025;68(2); 234-241.

12. Don EE,, Visers G., et al. Preterm birth and uterine fibroid necrosis: The clinical presentation illustrated in
a case series. ,EUR. J. Obstet. Gynecol. Reprod. Biol.,“ 2024;299:156.

13. Faraj R., Steel M. Management of cornual (interstitial pregnancy. ,The Obstetrician & Gynecologist,“
2007;9(4):249-255.

14. Fauks Y., Cohen A., et al. Surgical intervention in patients with tubo-ovarian abscess: clinical predictors
and a simple risk score. ,,J. Minim. Invasive Gynecol.,“ 2019;26:535.

15. Goharklhay N., Verma U., et al. Comparsion of CT-or US-guided drainage with concomitant intravenous
antibiotics vs intravenous antibiotics alone in the management of tubo-ovarian abscesses. ,,Ultrasound
Obstet. Gynecol.,” 2007;29:65.

16. Gonzalez N., Tulandi T. Cesarean scar pregnancy: A systematic review. ,Journal of Minimally Invasive
Gynecology,“ 2017;24(5) 731-738.

17. Gonzalez Gonzalez V., Herraez Moreta A., et al. Prolapsed cervical myoma during pregnancy ,Eur. J.
Obstet. Gynecol. Reprod. Biol.,“ 2020;252:150.

18. Hernandez A., Dietrich j. E. Abnormal uterine bleeding in the adolescents. ,Obstet. Gynecol.,“
2020;135;615.

19. Jar-Allah T., Brandell K., et al. Change in hCG levels after very early medication abortion for pregnancy of
unknown location or probable intrauterine pregnancy ,,Contraception,” 2025;147:110902.

20. Kanat-Petkas M., Bodur S., et al. Systematic review: What is the best first-line approach for interstitial
pregnancy? ,,Arch. Gynecol. Obstet.,“ 2016; 293(5): 1129-1137.

21. Kirk E., Bottomley C., et al. Diagnosing ectopic pregnancy and current concepts in the management of
pregnancy of unknown location. ,Hum. Reprod.“ Update, 2014; 20:250.

22. Mandelbaum RS., Smith MB., et al. Conservative surgery for ovarian torsion in young women:
perioperative complications and national trends. ,,BJOG,“ 2020; 127:957.

23. Mengistu Z., et al. Term abdominal pregnancy: A case report. ,] Medical Case Reports,“ 2015; 9, 168.

24. Moawad N.S., Mahajan S.T., et al. Current diagnosis and treatment of interstitial and cornual pregnancy.
~American journal of Obstetrics and Gynecology,“ 2010; 202(1): 15-29.

25. Moro F., Belomini G., et al. Imaging in gynecological disease (20): Clinical and ultrasound characteristics
of adnexal torsion. ,Ultrasound Obstet. Gynecol.,“ 2020:56:934.

26. Munro MG., Critchley HOD., et al. FIGO Working Group on Menstrual Disorders. FIGO classification

system (PALM-COEIN) for causes of abnormal uterine bleeding in non-gravid women of reproductive age.
sInternational journal of Gynecology and Obstetrics,“ 2011;113(1):3-13.

96



JECM 2026/1

27. Munro MG. Investigation of women with abnormal uterine bleeding: a practical approach. ,Clinical
Obstetrics and Gynecology,“ 2014;57(1):3-18.

28. Munro M.G., Critchley HOD., et al. FIGO menstrual disorders committee. The two FIGO systems for
normal and abnormal uterine bleeding symptoms and classification of causes of abnormal uterine bleeding
in the reproductive years: 2018 revisions. ,Int. J. Gynecol. Obstet.,“ 2018; 143-393.

29. Oehler MK., Rees MC. Menstrual problems. In: Edmonds DK, ed. Dewhurst’s Textbook of Obstetrics &
Gynecology, 9" ed. Wiley-Blackwell; 2018. pp. 419-428.

30. Ribak R., Schonman R., et al. Can the need for invasive intervention in tubo-ovarian abscess be predicted?
The implication of c-reactive protein measurements. ,,J. Minim. Invasive Gynecol.,“ 2020;27:541.

31. Rock JA., Thompson J.D., et al. The Linde’s Operative Gynecology. 11" ed. Philadelphia: Wolters Kluver;
2015 p. 793-797.

32. Sherer D.M., Thompson M., et al. Sonographic findings of complete tubal abortion. ,Ultrasound in
Obstetrics & Gynecology,“ 2023, 63(6), 1024-1029.

33. Singh S. Chronic ectopic pregnancy: Clinical and imaging correlates. ,Reproductive Biology and
Endocrinology,“ 2021, 19(1), 1-9.

34. Soriano D., Vicus D, et al. Laparoscopic treatment of interstitial pregnancy: A series of 20 consecutive cases.
»Fertil. Steril.,“ 2008;90(3):839-843.

35. Straub HL., Chohan L., et al. Cervical and prolapsed submucosal leiomyomas complicating pregnancy.
»Obstet. Gynecol. Surv.,“ 2010;65:583.

36. Sun H., Wang J., et al. Systematic evaluation of the efficacy of treatments for cesarean scar pregnancy.
»-Reproductive Biology and Endocrinology,” 2024; 22(1):84.

37. Togami S., Kobayashi H., et al. A very rare case of endometriosis presenting with massive hemoperitoneum.
,J. minim. Invasive Gynecol.,“ 2015;22:691.

38. Ye M., Huang L., et al. A massive hemorrhage caused by rupture of cystic cervical endometriosis. ,,J. Obstet.
Gynecol.,” 2012;32:498.

39. Yeh HC., Goodman JD., et al. Intradecidual sign: a US criterion of early intrauterine pregnancy ,,Radiology,*
1986;161(2):463-467.

Jmé-béoéboé:g 60(6&300{9, 858v 3m630, 03007 Jm&gaogao"g
36336@3@0 boﬁnoeogbo 3063 300@0030030: boab@‘gsbo qmoaﬁoobﬁo 3ob,
Q°°336’36l3°°@36’° ©00gbmUbho 30U, 3060030[) Jyorboon
oo?)oqmbob bobgwagoo:;oo boaa@oeo(;oo 350336b00300; 3.3.L. ,,oangb 3@060 30“; ooboq:obo,
Logoroggemm
6980739
b(bo(booao 60650@‘3@00 3660603@0 8063 300@0)80'3(4)0 booUoBogbob Qooaﬁmb@o 30[}0006,

©003. Qooaﬁmb@osobmos o 306)0030[)0006 Q03o330(4>32>3@0 333@360 boobq:gg?)o: 1) 300[)08@363
™ 30@03030360[} 0Q3600030 301300 SdomBOQéo mébn@mbob Qémb; 2) or>03oq>06 3(360060
0™ 300085300 WELemmdgde (PUL); 3) bozgebésm 339000 393c0gm80 boBodyéol mébymmmds; 4)
b033oq>mb5mb 330050[5 33606)536360[} 33[}06@33@0060 oGOgébod)oBo@géo mébg@mbob Qémb; 5)
b033oq>mb5mb 33606)336360[) 33[}06@36@0060 qumb mébg@mbob Qaémb; 6) 3dmdodtrmdols 33[5083
336000@0[) 3060030 ob@maoSoQB(‘)o mébn@mbob @(4)03[); 7) méaonHgaoso&:Bnngg@o 30@80080;
doégéaon@o 50633ob 30[}3@060[} 30603030300; 6068300(4)360000 3330’)66)360[) 363335303@0
Qmﬁobdogbgbo b033géebob 3ob®ob/b08bo360b 033633 333m863bob @émb; 8) 3060—063080360
dgomEgde  Hydm-mgotooemydo  ddbizglol (TOA) 33nébocmmdol Am™L; 9) Josomemmgoyéo
bobb@@gﬁ;ob 3060030 300806@3630; 10) 300000@0080360 bobb@@g[‘?ob 0006083@60038 3@0[}0%0 303300
o 3060’;30 6336)0’)@35303@ obo 330.

Oo

97



JECM 2026/1

6-06-(’9 509(9060330@0, Jo’o 3‘76‘300{9, 3@0@08‘76 30(653‘9@0330@0, 06-0 80#600:7, 6-06-(0 506@00"9
™ 3935307960 68G0gemmdols o ol 3-agoghmegdol dgogoligds
bhmBohmemmgen® 3Goghe 3030

03053 303050330@0[) bobgqmobob ooboqml)ol) bobg@ago%m ‘360336[)00300, 83@"8"6"[’ 3o 33@@3@0
Doi: https://doi.org/10.52340/jecm.2026.01.16

NINO CHOMAKHASHVILI, EKA BURKADZE, VLADIMER MARGVELASHVILI,
ANA ZAKRADZE, NINO CHIKHLADZE,
EVALUATION OF OCCUPATIONAL HEALTH AND RISK-FACTORS IN DENTAL PRACTICE
Ivane Javakhishvili Tbilisi State University, Faculty of Medicine

SUMMARY

Oral healthcare professionals are exposed to multiple occupational hazards, including physical
workload, ergonomics, biological and chemical agents, ionizing radiation, and psychosocial stress. This
cross-sectional study assessed work-related health problems and occupational risk factors among dentists,
resident doctors, and dental assistants in Georgia. Data were collected nationwide in 2023-2024 using a
mixed-format, self-administered questionnaire. A total of 359 fully completed questionnaires were
analyzed. The survey covered sociodemographic and professional characteristics, working conditions and
ergonomics, musculoskeletal symptoms, psychosocial stress, infection control, radiation safety, allergic
manifestations, visual and auditory symptoms, and occupational safety practices. Descriptive and
inferential analyses were performed.

Musculoskeletal pain was highly prevalent in both men (88.1%) and women (88.4%; p=0.93), with
low back pain being most frequent (n=240; 66.9%), followed by shoulder pain (n=216; 60.2%). Over half
of participants reported pain in one region (51.8%), nearly a quarter in two regions (23.9%), and fewer in
three or four regions (14.2% and 10.0%, respectively). Ordinal logistic regression indicated that longer
professional experience increased the likelihood of multi-regional pain (OR=1.12, 95% CI: 1.05-1.19;
p=0.001), with dentists and residents showing higher odds than assistants (OR=2.00, 95% CI: 0.99-4.05
and OR=2.77, 95% CI: 1.31-5.88, respectively). Pain prevalence ranged from 82.8% to 95.2% across
specialties and was highest in orthopedic dentists (95.2%; p=0.014). Ergonomic factors were generally not
associated with pain, except that taking brief 10-minute patient-related breaks was significantly associated
with lower pain prevalence (p=0.04).

Stress was positively associated with professional experience and daily working hours, with each
additional year and hour increasing the likelihood of high stress by 9% (aOR=1.09, 95% CI: 1.02-1.16)
and 42% (aOR=1.42, 95% CI: 1.27-1.59), respectively. Dentists and residents reported higher stress than
assistants (aOR=2.15, 95% CI: 1.05-4.41 and aOR=3.34, 95% CI: 1.55-7.22, respectively). Access to
psychological support was limited, with 87.2% (n=313) indicating services were unavailable.

Occupational injuries were frequent: 30.1% (n=108) reported infection-related incidents, and
99.4% consistently used gloves. Subcutaneous injuries affected 68.0%, most often caused by needles
(46.2%) and involving fingers (60.7%) and palms (10.6%). Higher stress levels and longer working hours
were associated with increased risk of allergic reactions (OR=1.55, 95% CI: 1.24-1.93 and OR=1.28, 95%
CI: 1.11-1.48, respectively). Eye problems were reported by 49.9% (n=179) and auditory symptoms by
33.7%, with limited use of protective equipment. Career satisfaction differed by professional role (x? =
12.25, p=0.002), with dentists and assistants more satisfied than residents, and was moderately correlated
with work-life balance (p=0.435, p < 0.001).

These findings indicate a substantial burden of occupational health problems among oral
healthcare professionals in Georgia. Strengthening ergonomic practices, occupational safety training, and
preventive measures tailored to dentists, residents, and assistants is essential to improve workforce health
and sustainability.

Keywords: Ergonomics, Dentistry, Healthcare
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030300 (n=216; 60.2%). Lhooebho o sboemodom godmgmmabos, Gm3 (h30300m0 Yggemsdg bdoboco
gogdLotrcogoms géon Ergzombdo (51.8%) o6 ™ Ggzombdo (23.9%), dgotgdom 0330000 oym
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o OR=2.77). @3030@0[) 603633@860 UBSBoo@mbabob 8058@300’3 38688006@0 82.8%—@06 95.2%—8@3,
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TAMARI NEMSADZE?L 2 ELENE GIORGADZEY 2 KETEVAN ASATIANI 2 LUKA AGNIASHVILI?
DISTURBANCES OF IRON METABOLISM AND NEUROLOGICAL COMPLICATIONS IN TYPE 2
DIABETES MELLITUS: A SYSTEMATIC LITERATURE REVIEW
! National Institute of Endocrinology, Tbilisi, Georgia;

2 Ivane Javakhishvili Tbilisi State University, Tbilisi, Georgia

SUMMARY

Introduction: Iron accumulation in the brain has been linked to diabetes mellitus, but its impact
on subcortical structures involved in motor and cognitive functions is not fully understood. Quantitative
Susceptibility Mapping (QSM) enables noninvasive assessment of brain iron. This systematic review and
meta-analysis compared QSM-measured magnetic susceptibility in subcortical nuclei of patients with type
2 diabetes mellitus (T2DM) and controls.

Methods: We performed a systematic search of PubMed, Scopus, and Web of Science per PRISMA
guidelines to identify studies reporting QSM values in deep gray matter (DGM) regions in T2DM patients
and controls.

Results: Six studies (192 T2DM patients, 245 controls) were included. Meta-analysis showed
significantly increased iron deposition in subcortical nuclei of T2DM patients versus controls.

Discussion: QSM demonstrated elevated iron in DGM/subcortical nuclei of T2DM patients,
notably in motor- and cognition-related nuclei (putamen, dentate nucleus, caudate, red nucleus). QSM
could be a biomarker for iron accumulation in T2DM, though further studies are needed to confirm these
results.

Keywords: diabetes, iron, MRI, QSM, basal ganglia
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DGM boﬁnd(bn@gbao ésosob Qoaéms»gbob anboboboomOB@oQ.

dgoomeegde.  308mygbgdnem  ogbs  Lobhgdnee  dodmboemggools o Ighoobocmodgdol
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(Standardized Mean Difference, SMD).
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Introduction. Chronic constipation is a prevalent and heterogeneous gastrointestinal disorder
characterized by a variety of symptoms and diverse pathophysiological mechanisms (Sharma A., 2021).
Effective management and prevention require a comprehensive understanding of its diagnostic criteria,
associated risk factors, and population-level impact. Constipation is known as one of the most common
digestive system complaints and is generally considered a symptom complex rather than a single entity
(Sethi S., 2014). Patients affected by constipation report a wide range of discomforts, including reduced
bowel movement frequency, hard stools, straining, and incomplete evacuation (Sandler K., 2022). The
global prevalence varies across populations, age groups, and individual characteristics, with an estimated
rate of approximately 15% (12-19%) in the general population (Suares N. C., 2011). It is more common
among women and is strongly influenced by chronic diseases and lifestyle behaviors. Chronic constipation

reduces quality of life and generates significant healthcare costs (Vlismas L], 2024).
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Modifiable risk factors include insufficient physical activity, depression, decreased caloric intake,
and medications that exacerbate symptoms. Constipation negatively affects both physical and mental well-
being, reducing productivity and daily functioning. Recent evidence suggests that constipation may have
long-term health implications (Sumida K., 2019), while hospitalized patients experience even greater
social and functional impairment (Thara E., 2023).

Despite extensive literature, the precise impact of various risk factors remains insufficiently
studied, particularly among young adults. University students often experience irregular eating habits,
stress, inadequate sleep, and reduced physical activity — all recognized contributors to constipation
(Yildirim MA, 2021). Understanding these risk factors within a medical student population is highly
relevant for early prevention and health promotion.

Objective. The objective of this study was to investigate the major risk factors associated with
constipation among students of Tbilisi State Medical University.

Materials and Methods. A structured questionnaire was developed in Georgian and English to
assess demographic characteristics, lifestyle behaviors, health status, exposure to potential risk factors, and
psychological factors using the DASS-21 scale. It consisted of 34 questions and was approved by the
Department of Epidemiology and Biostatistics. Participation was voluntary and anonymous.

Study Sample. The study included 192 students from Tbilisi State Medical University (TSMU),
selected using cluster random sampling. Of these, 74.87% were female and 25.13% male. The majority
(77.08%) studied at the Faculty of Medicine, while 22.92% were students of Public Health Management.
The mean age was 22.78 years (SD=1.57, range 18-26).

Case and Control Group Formation. Constipation cases were identified based on:

e >3 positive ROME III criteria (worldgastroenterology.org)
o Self-reported constipation complaint
e Frequent or occasional laxative use
After applying all criteria, 40 students were assigned to the case group and 152 students to the
control group.

Data Collection and Analysis. Data were collected electronically via Google Forms. Each

questionnaire received a unique identifier. Responses were entered into Epidata and analyzed using
STATA 14.0. Both descriptive and analytical statistics were performed, including Odds Ratios (OR) with
95% confidence intervals.

Results.

Overview of Study Population (Brief Demographics)

The demographic data, including mean BMI which was 22.88 (SD=4.35) were included as potential
covariates but showed no statistically significant associations with constipation in bivariate analysis,
except for a higher proportion of female sex in the case group.

Distribution of Risk Factors Among Cases and Controls

Water consumption. Insufficient daily water consumption was more prevalent among cases
(42.5%) compared with controls (26.32%). This difference demonstrated statistical significance (p=0.046),
suggesting dehydration or low hydration habits may contribute meaningfully to constipation symptoms
among students.

Dietary fiber and plant-based foods. Multiple dietary exposures showed clear differences:

e Low dietary fiber intake: 80% of cases vs. 60.53% of controls
o Insufficient fruit intake: 65% of cases vs. 38.82% of controls

e Insufficient vegetable intake: 55% of cases vs. 34.87% of controls
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All three factors showed statistically significant associations (p < 0.05), indicating that inadequate
intake of plant-based foods is one of the dominant behavioral contributors in this population.

Night-time eating. Night eating was reported by 57.5% of cases vs. 34.87% of controls,
representing a meaningful behavioral distinction (p=0.0146). This may reflect circadian misalignment,
irregular studying schedules, or stress-induced eating patterns.

Physical inactivity. While inactivity was more common among cases (27.5%) than controls
(19.74%), the difference did not reach statistical significance.

Sleep disruptions. Frequent night awakenings or all-night wakefulness did not differ significantly
between groups, though a slightly higher proportion of cases reported irregular sleep.

Psychological Profile and Emotional Health. Psychological factors were assessed both through
self-reported medical complaints and the DASS-21 scale.

Self-reported anxiety complaints. Anxiety reported as a medical issue was significantly more
common among cases (57.5%) than controls (28.95%) (p=0.001).

DASS-21 psychological domains. Although DASS scores for depression, anxiety, and stress were
higher among cases, none of these differences were statistically significant when comparing severity
categories.

Medication Use. Students reporting medication use showed major group differences.

Antibiotics. Frequent antibiotic consumption was sharply higher in cases (10%) versus controls
(1.32%) (p=0.005).

Antacids.  Antacid  use  presented the  strongest between-group  difference:
20% of cases vs. 0.66% of controls (p=0.000), indicating a clear and robust association.

Diuretics. Diuretics were used by 7.5% of cases vs. 0.66% of controls (p=0.007).

Mineral supplements. Mineral supplement use (often calcium/iron) was also significantly higher
among cases (15% vs. 4.61%, p=0.02).

Other medications. Analgesics, antihistamines, antidepressants, and sedatives showed higher
proportions in the case group but without statistically significant differences.

Medical Conditions. Neurological disorders were more common among cases (12.5%) compared
with controls (3.95%), with a statistically significant difference (p=0.038). Endocrine conditions (thyroid
disorders) and diabetes showed no significant group differences.

Odds Ratio Analysis. Odds Ratios (OR) with 95% confidence intervals were calculated for

exposures with notable case—control differences (see Fig. 1).
e BMI >25: OR=1.16; CI [0.49-2.62]; p=0.7032
o Low water intake: OR=2.07; CI [0.93-4.52]; p=0.0462
e Low dietary fiber: OR=2.61; CI [1.08-6.98]; p=0.0219
e Low fruit intake: OR=2.93; CI [1.34-6.55]; p=0.0030
e Low vegetable intake: OR=2.28; CI [1.06—4.93]; p=0.0202
e Night eating: OR=2.39; CI [1.11-5.18]; p=0.0146
e Frequent antibiotics: OR=8.33; CI [1.13-94.01]; p=0.0050
e Mineral supplements: OR=3.66; CI [0.94-13.51]; p=0.0199
e Antacids: OR=37.75; CI [4.67-1685.25]; p=0.0000
o Diuretics: OR=12.24; CI [0.94-646.72]; p=0.0070
¢ Anticoagulants: p=0.0056 (OR not calculable)
¢ Neurological disorders: OR=3.48; CI [0.78-14.44]; p=0.0384
¢ Anxiety (medical complaint): OR=3.32; CI [1.52-7.28]; p=0.0007
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Figure 1. Odds Ratios for Significant Risk Factors Associated with Constipation
Forest Plot of Significant Risk Factors
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Discussion. This study identified several significant dietary, psychological, and medication-related
risk factors associated with constipation among university students. Consistent with global evidence,
insufficient intake of fruits, vegetables, and dietary fiber emerged as the most robust predictor of
constipation (Forootan M., 2018; Bharucha AE., 2013). Students who consumed low amounts of fruits had
a nearly three-fold increased risk, likely due to inadequate fiber, fluid content, and natural osmotic agents
such as sorbitol.

Low water intake, although marginally significant, aligns with literature linking dehydration to
harder stool consistency and delayed colonic transit (Portalatin & Winstead, 2012). Night-time eating
presented a notable risk and may reflect circadian misalignment affecting gastrointestinal motility (Bellini
M., 2021).

Medication use showed some of the strongest associations. Antibiotics significantly increased risk
(OR=8.33), likely due to microbiome disruption (Francino, 2016). Antacids—particularly aluminum-
based—demonstrated extremely strong associations (OR=37.75), consistent with known inhibitory effects
on intestinal motility (Allen-Brady K., 2020). Diuretics and mineral supplements also showed associations,
supporting prior findings that medications affecting fluid balance or containing iron/calcium may promote
constipation (Forootan, 2018; Ueki T., 2019).

Psychological factors showed mixed results. Anxiety as a self-reported complaint was a significant
risk factor (OR=3.32), in line with evidence on the gut-brain axis (Fond, 2014; Thara, 2023). However,
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DASS-based anxiety and depression scores did not differ significantly between groups, possibly due to the
limited sample or underreporting in standardized scales.

Factors such as BMI, physical activity, socioeconomic status, and sleep did not demonstrate
statistically significant correlations. However, these findings should be interpreted cautiously due to
sample characteristics and reliance on self-reported measures.

Conclusion. This case-control study identified several major risk factors for constipation among
medical university students. Insufficient consumption of fruits, vegetables, and water, night-time eating,
and the frequent use of antibiotics, antacids, diuretics, and mineral supplements were all associated with
increased risk. Anxiety also emerged as a relevant psychological factor.

Although BMI, sleep patterns, physical activity, socioeconomic status, and substance use were not
statistically significant, their potential role should not be dismissed. Preventive strategies for students
should include dietary guidance, hydration education, stress and anxiety management, and awareness
regarding inappropriate medication use.

Further research with larger samples is required to validate these findings.
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KETEVAN JIKIDZE, HELEN PHAGAVA, IRAKLI MCHEDLISHVILI
MAJOR RISK FACTORS ASSOCIATED WITH CONSTIPATION IN MEDICAL STUDENTS
Department of Epidemiology and Biostatistics, Tbilisi State Medical University

SUMMARY

Background: Chronic constipation is a common functional gastrointestinal disorder with
multifactorial etiology. University students may be at increased risk due to lifestyle and psychological
factors.

Objective: To identify major risk factors associated with constipation among students of Tbilisi
State Medical University.

Methods: A case-control study was conducted among 192 students using a structured
questionnaire assessing demographics, lifestyle, diet, psychological factors (DASS-21), and medication use.
Constipation cases were defined using ROME III criteria, self-reported symptoms, and laxative use. Odds
Ratios with 95% CIs were calculated.

Results: Forty students (20.83%) met criteria for constipation. Significant risk factors included
insufficient fruit intake (OR=2.93; p=0.003), insufficient vegetable intake (OR=2.28; p=0.0202), low
dietary fiber (OR=2.61; p=0.0219), low water intake (OR=2.07; p=0.0462), night-time eating (OR=2.39;
p=0.0146), frequent antibiotic use (OR=8.33; p=0.005), antacids (OR=37.75; p=0.0000), diuretics
(OR=12.24; p=0.007), minerals (OR=3.66; p=0.0199), and anxiety (OR=3.32; p=0.0007). BMI, physical
activity, sleep, alcohol, smoking, and socioeconomic status were not statistically significant.

Conclusion: Dietary factors, medication use, and anxiety were strongly associated with
constipation among university students. Interventions promoting healthy eating, hydration, stress
management, and cautious medication use are recommended.

Keywords: Constipation; Students; Risk factors; Dietary habits; Medication use; Anxiety; Georgia
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Background. Nosocomial infections, also referred to as healthcare-associated infections (HAIs),
are defined as infections acquired in a hospital setting that manifest at least 48 hours after admission and
were neither present nor incubating at the time of healthcare contact [9]. They represent a major global
public health challenge in the 21st century, affecting both patients and healthcare systems by increasing
length of hospital stay, healthcare costs, and mortality. According to data reported by the World Health
Organization [7-9], the prevalence of nosocomial infections ranges from approximately 5% to 15% across

countries, with substantially higher rates, exceeding 40%, reported in intensive and critical care units.
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Data from the Centers for Disease Control and Prevention [4] indicate that even in high-income countries
at least one in 31 hospitalized patients acquires a healthcare-associated infection, underscoring the
considerable burden of these infections worldwide. Beyond their impact on morbidity and mortality,
nosocomial infections impose significant financial strain on healthcare institutions and national health
systems and adversely affect the quality of medical care [2].

In Georgia, systematic surveillance of nosocomial infections was formally introduced in 2015
through regulations issued by the Ministry of Labour, Health and Social Affairs of Georgia (2015),
mandating registration, monitoring, prevention, and control of healthcare-associated infections across all
medical facilities [5]. Nevertheless, nosocomial infections remain a persistent challenge in the country,
partly due to underreporting and misclassification at the facility level, which limits accurate
epidemiological assessment and the development of effective prevention strategies. The growing problem
of antimicrobial resistance, closely linked to nosocomial infections and frequently driven by inappropriate
antibiotic use, further increases the relevance of this issue, as emphasized by the World Health
Organization (2014) and the European Centre for Disease Prevention and Control [3].

Goal. This study aims to determine the prevalence, the most common clinical forms, risk factors
and causative microorganisms of nosocomial infections.

Materials and Methods. The study was conducted in a multidisciplinary hospital in Tbilisi and
involved the review of medical documentation of patients diagnosed with nosocomial infections during
the period 01/01/2023-01/01/2024. Within the study framework, medical records and electronic data of
2,984 hospitalized patients were retrospectively analyzed, of which 59 cases were confirmed as nosocomial
infections (Pneumonia - 20 patients, Urinary tract infections - 20 patients, Surgical site infections - 6
patients, Bloodstream infections - 13 patients).

Descriptive statistical analysis of the collected data was performed. The results are presented in
the form of tables and graphs. Data processing was carried out using Microsoft Excel. The study was
conducted in compliance with patient data confidentiality and privacy protection principles.

Results.

Distribution of Nosocomial Infections by Month and Type of Hospitalization.

According to data from the medical institution for the period 01/01/2023-01/01/2024, a total of
2,984 inpatients were admitted. Of these, 2,494 patients remained hospitalized for more than 48 hours,
including 1,647 emergency admissions and 847 elective admissions. Among the 2,494 patients hospitalized
for more than 48 hours, 59 cases of nosocomial infection were diagnosed, of which 16 patients died. The
incidence rate, calculated for the at-risk population, was 2.37% (59/2,494), while the case fatality rate
among patients with nosocomial infections was 27.1% (16/59).

A total of 59 nosocomial infections were identified in the clinic - 20 were classified as pneumonia,
20 as urinary tract infections, 6 as surgical site infections, and 13 as bloodstream infections (see Figure 1.).
The monthly distribution of these infections is presented in Figure 2.

As noted above, the number of patients admitted on an emergency basis during the study period
was 1,647. Notably, of the 59 recorded nosocomial infections, 52 cases (88.14%) occurred among patients
who received emergency inpatient care. It is important to illustrate the epidemiological dynamics among
emergency-admitted patients using key epidemiological indicators. The data were analyzed based on two
main indicators: incidence (disease burden) - expressed as the monthly proportion of infectious
complications among patients hospitalized on an emergency basis - and the case fatality rate among
patients with infectious complications. Notably, of the 16 deaths recorded, 13 occurred among patients

who had received emergency inpatient care (see Figure 3).
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Figure 1. Distribution of nosocomical infections by site (%)
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The proportion of infectious complications among electively admitted inpatients was 11.9%,
indicating that only 7 out of the 59 infectious complications were associated with elective medical care.
The monthly dynamics of epidemiological indicators among electively admitted patients show that
infectious complications were largely absent throughout most of the year. Incidence was observed only in
a limited number of months, with a noticeable increase in March and a pronounced peak in May, where
the incidence reached its highest value. Correspondingly, the case fatality rate was non-zero only during
these months, reaching its maximum in May. In the remaining months, both incidence and case fatality
rates were zero, indicating no documented infectious complications among electively hospitalized patients
during those periods. Overall, the findings demonstrate that nosocomial infections in elective admissions
were sporadic and temporally clustered, with no sustained monthly trend.

Risk Factors for Nosocomial Infections.

As shown in Table 1, the number of patients infected with nosocomial infections increases with
age, while the proportion of favorable outcomes decreases. According to the grouped data, 54.2% of
nosocomial infections were confirmed in patients aged 71 years and older, whereas only 8.5% occurred in
patients aged 51 years or younger, indicating that the risk of developing nosocomial infections increases
with advancing age. Notably, none of the hospitalized patients aged 0-51 years had a fatal outcome. In
addition, the table demonstrates that 75% of patients with nosocomial pneumonia belonged to the >71-
year age group.

Table 1. Distribution of Nosocomial Infections by Patient Age and
Association With Treatment Outcomes

13 g Y = 8 g
(2] 9 o
o | 8| Bag| 83 | 83 B 8 £ %8
& 2 e | ®.8 o 8 g g 8
5 g= § g g= 5 5 8
g | 8.3 ‘Bb @ °Sd | 8 (S A g 4 —:j‘
| B8 | 84 | 28| 8| & | § g g & g
050 | 0 1 2 2 5 | 85 g 5 (100%)
51-70 | 5 4 9 4 | 2373 | 8 | 14(64%) | 1(4%) 7 (32%)
570 | 15 1 9 7 | 32 | 542 15 (47%) | 8 (25%) 9 (28%)

Pneumonia. All 20 patients (100%) experienced prolonged hospitalization, indicating that
extended length of stay was a universal characteristic among affected individuals. Mechanical ventilation
was required in 18 patients (90%), highlighting its strong association with the development of nosocomial
pneumonia. Chronic comorbid conditions, including diabetes mellitus and cardiovascular or pulmonary
diseases, were present in 7 patients (35%). In addition, chronic obstructive pulmonary disease (COPD)
was identified in 4 patients (20%).

Opverall, the findings demonstrate that prolonged hospitalization and mechanical ventilation were
the most prevalent risk factors, while chronic comorbidities and COPD contributed to the risk in a smaller,
yet clinically relevant, proportion of patients.

Urinary tract infections. All 20 patients (100%) underwent urinary bladder catheterization,
indicating that catheter use was present in every case of nosocomial urinary tract infection. Prolonged
hospitalization was observed in 12 patients (60%), suggesting a substantial association between extended
length of stay and infection development. In addition, urinary retention was documented in all 20 patients
(100%), identifying it as a universal contributing factor in this patient group.

Overall, the findings indicate that urinary retention and catheterization were constant risk factors,

while prolonged hospitalization affected more than half of the patients.

118



JECM 2026/1

Surgical site infections. All 6 patients (100%) experienced prolonged hospitalization, indicating
that extended length of stay was present in every case. Emergency surgery was performed in 4 patients
(66.7%), highlighting its important role as a risk factor.

With respect to wound classification, Class IV (dirty—infected) wounds were observed in 3 patients
(50%), while Class II (clean—contaminated) wounds were identified in 2 patients (33.3%). Class I (clean)
wounds accounted for 1 patient (16.7%), whereas Class III (contaminated) wounds were not observed (0
patients, 0%). In addition, comorbid conditions (e.g., metabolic or chronic diseases) were present in 2
patients (33.3%).

Overall, prolonged hospitalization and emergency surgery were the most common risk factors,
while higher wound contamination classes—particularly Class [V—were strongly associated with the
occurrence of surgical site infections.

Bloodstream infections. All 13 patients (100%) had prolonged hospitalization, indicating that
extended length of stay was a universal characteristic among patients with nosocomial bloodstream
infections. Central venous catheterization was also present in all 13 patients (100%), underscoring its
strong association with bloodstream infection development.

Chronic comorbid conditions were identified in 4 patients (30.8%), suggesting a moderate
contribution of underlying diseases to infection risk. Immunosuppressive conditions or therapy were
documented in 1 patient (7.7%), representing a smaller proportion of cases.

Overall, the findings demonstrate that prolonged hospitalization and central venous
catheterization were consistent and dominant risk factors, while comorbidities and immunosuppression
played a contributory role in a subset of patients.

Identification of Causative Pathogens.

Each nosocomial infection was caused by the invasion of one or more pathogens into the host.
Among the 59 identified nosocomial infections, a total of 17 different causative pathogens were detected.

The distribution of pathogens is presented in Table 2.

Table 2. Causative pathogens

( Gclill']i;;n:i?:;t;;eti:iczfcﬁal Gram-positive bacter%a gG.PB) —‘nosocomial Fun-gal (11.1ycotic)
. and opportunistic infections infections
resistance
Acinetobacter baumannii (n 16) | Enterococcus faecalis (n 4) Candida albicans (n 8)
Acinetobacter spp. (n 2) Enterococcus faecium (n 8) Candida glabrata
Escherichia coli (n 12) Staphylococcus aureus (MRSA and MSSA) (n 6) (fluconazole-resistant
Klebsiella pneumoniae subsp. Staphylococcus haemolyticus (coagulase-negative candidemia and deep
pneumoniae (n 24) staphylococci, catheter-associated infections) (n 1) | infections) (n 2)
Pseudomonas aeruginosa (n 4) Coagulase-negative Staphylococcus spp. (n 2) Candida kruser
Proteus mirabilis (n 3) Streptococcus salivarius (n 1) (intrinsically resistant
Streptococcus spp. (n 3) to antifungal therapy)
Corynebacterium spp. (C. jeikeium, C. striatum- (nl)
associated with sepsis in immunocompromised
patients) (n 5)

Analysis of bacteriological tests demonstrated that the largest proportion of causative pathogens
(51%) was identified through sputum cultures. Of 52 pathogens isolated from respiratory samples, 43 cases
(82.7%) were detected in patients treated in the intensive care unit (ICU).

The second most frequent source of pathogen identification was urine culture, accounting for
33.3% of isolates. Among 34 urinary isolates, 20 cases (58.8%) were detected in patients hospitalized in
the ICU.
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Causative pathogens of surgical site infections and bloodstream infections were identified in all
cases (8/8). Wound swab cultures most frequently yielded pathogens in ICU patients (6 of 8 cases, 75%),
whereas blood culture—positive isolates were more commonly detected in the therapeutic (medical)
department (37.5%).

Overall, gram-negative multidrug-resistant organisms, particularly Klebsiella pneumoniae and
Acinetobacter baumannii, were the predominant causative agents of nosocomial infections, with the
highest burden observed in critically ill patients treated in intensive care units.

Discussion and Conclusions. Based on the findings of this study, the incidence of nosocomial
infections, calculated for at-risk patients, was 2.37% (59/2,494), while the case fatality rate was 27.1%
(16/59). These results are consistent with international standards, indicating that the incidence of
nosocomial infections did not exceed recommended threshold values. According to World Health
Organization (WHO) recommendations, the incidence among at-risk populations should not exceed 7-
10% [40]. In the present study, the observed incidence was substantially lower, at 2.37%.

However, with regard to mortality, WHO guidelines suggest that under general clinical conditions
the case fatality rate should not exceed 10% [1], whereas in this study it reached 27.1%. This elevated
mortality rate may be attributed to the inability to determine whether death was primarily caused by the
underlying diagnosis or by the nosocomial infection itself. On the one hand, this represents a limitation
at the institutional level, as detailed and systematic investigations of individual cases by the Infection
Prevention and Control Committee were not available. On the other hand, it may reflect a broader
systemic limitation, including insufficiently rigorous monitoring of each recorded nosocomial infection.

Analysis of the monthly distribution of nosocomial infections demonstrated that the highest
number of cases occurred during the first quarter of the year, with 28 of the 59 infections identified during
this period. Concurrently, the timing of infection prevention and control trainings was reviewed,
revealing a notable association: in March, medical staff received training on hand hygiene, after which
the trend in infection incidence showed a declining pattern. As attendance reached 85% of medical
personnel, it can be reasonably assumed that full participation could have an even greater impact on
reducing nosocomial infection rates.

A substantially higher number of nosocomial infections was observed among emergency-admitted
patients. Of the 59 recorded infections, 52 cases (88.14%) occurred in patients who received emergency
medical care. This finding may be explained by both the severity of patients’ clinical conditions and the
specific characteristics of emergency care management. In emergency situations, strict adherence to
hygienic standards may be compromised due to the priority of life-saving interventions. Moreover,
patients admitted on an emergency basis often present with severe primary diagnoses and impaired
immune status, which increases susceptibility to infectious agents.

According to grouped data analysis, 54.2% of nosocomial infections occurred in patients aged 71
years and older. This may be attributed to the increased prevalence of multiple chronic conditions with
advancing age, a marked decline in immune function, prolonged hospitalization, and frequent need for
invasive procedures such as mechanical ventilation and catheterization, all of which are associated with
higher risks of complications and mortality.

Globally, nearly 50% of nosocomial infections are attributed to catheter-associated urinary tract
infections [6], and the findings of this study are consistent with this pattern. Urinary tract infections
ranked among the most common infection types identified. In the present study, 100% of affected patients
underwent urinary bladder catheterization, which—together with prolonged hospitalization—is

recognized in international literature as one of the most significant risk factors [6].
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The study further revealed that surgical intervention was an important contributing factor in the
development of nosocomial bloodstream infections. In 30.8% of confirmed cases, this risk factor was
present in combination with prolonged hospitalization and vascular catheterization. While this may be
related to breaches in aseptic and antiseptic practices, conclusive evidence could not be established within
the scope of the present study.

Across all four nosocomial infection types analyzed, a consistent pattern of shared and infection-
specific risk factors was identified. Prolonged hospitalization emerged as a universal risk factor, present in
100% of cases across all infection categories, underscoring the strong association between extended length
of stay and the development of healthcare-associated infections. Invasive medical procedures played a
central role in infection occurrence. Mechanical ventilation was documented in the vast majority of
patients with nosocomial pneumonia, while urinary bladder catheterization was present in all patients
with urinary tract infections. Similarly, central venous catheterization was identified in all cases of
bloodstream infections, confirming its critical role as a predisposing factor. In surgical site infections,
emergency surgery and higher wound contamination classes, particularly Class IV (dirty—infected
wounds), were strongly associated with infection development. Patient-related factors, including
advanced age, chronic comorbidities, and immunosuppression, contributed variably across infection types.
Comorbid conditions were more frequently observed in patients with pneumonia and bloodstream
infections, while immunosuppression played a smaller but clinically relevant role. Notably, elective
admissions were associated with substantially lower infection rates compared with emergency admissions,
highlighting emergency hospitalization as an important independent risk factor.

Overall, the findings indicate that nosocomial infections result from a multifactorial interaction
between prolonged hospitalization, invasive procedures, clinical urgency, and patient vulnerability. These
results emphasize the need for targeted infection prevention and control strategies, particularly focused
on high-risk patients, invasive device management, and early risk stratification in emergency and

intensive care settings.
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SUMMARY

Background: Nosocomial infections, also known as healthcare-associated infections, remain a
major challenge for healthcare systems worldwide, contributing to increased morbidity, mortality, length
of hospital stay, and healthcare costs. Despite established surveillance regulations in Georgia, hospital-
level data on infection patterns and risk factors remain limited.

Objective: To determine the prevalence, major clinical forms, risk factors, and causative
microorganisms of nosocomial infections in a multidisciplinary hospital in Tbilisi.

Materials and Methods: A retrospective descriptive study was conducted using medical records
and electronic data of hospitalized patients treated between 01 January 2023 and 01 January 2024. Among
2,984 hospitalized patients, 2,494 remained in hospital for more than 48 hours and were considered at
risk. Nosocomial infections were identified and analyzed by type of hospitalization, age, outcomes,
invasive procedures, and microbiological findings. Descriptive statistical methods were applied.

Results: A total of 59 nosocomial infections were identified, yielding an incidence of 2.37%, which
was below internationally recommended thresholds. The case fatality rate was 27.1%. The most frequent
infections were pneumonia (33.9%) and urinary tract infections (33.9%), followed by bloodstream
infections (22.0%) and surgical site infections (10.2%). Most infections occurred among emergency-
admitted patients (88.1%) and patients aged >71 years (54.2%). Prolonged hospitalization and invasive
procedures—including mechanical ventilation, wurinary catheterization, and central venous
catheterization—were identified as universal risk factors. Gram-negative multidrug-resistant bacteria,
particularly Klebsiella pneumoniae and Acinetobacter baumannii, predominated. A reduction in infection
incidence was observed following hand hygiene training for medical staff.

Conclusions: Although the incidence of nosocomial infections remained within acceptable limits,
the high mortality rate highlights the vulnerability of elderly, critically ill, and emergency-admitted
patients. Strengthening infection prevention and control measures, improving surveillance and outcome
attribution, and targeting high-risk groups are essential to reduce the burden of nosocomial infections.

Keywords: nosocomial infections; healthcare-associated infections; incidence; risk factors; Georgia
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