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Abstract: Chronic non-specific low back pain is a musculoskeletal disorder that has a significant
tendency to spread among working-age people throughout their lives worldwide. Lower back pain
is the leading cause of disability worldwide among people of working age and is a significant social
and economic burden on the healthcare system. In patients with chronic low back pain, assessment of
functional impairment is of important clinical significance, as it allows for evaluation of the complexity
of the course, the effectiveness of treatment, and the prognosis for the disease. 1o assess the degree of
functional impairment in patients with chronic non-specific low back pain depending on the dominant
type of pain. A retrospective single-center pilot study was conducted and included patients with chronic
non-specific low back pain who underwent rehabilitation in the rehabilitation department of the
Bogomolets National Medical University. All participants were divided into three groups depending
on the dominant type of pain: with a predominance of nociplastic pain, with a predominance of
neuropathic pain, and with a predominance of nociceptive pain. The subjects underwent an assessment
of socio-demographic and anthropometric indicators, pain status, and functional impairment using
the Oswestry Disability Index (ODI) questionnaire, and subjective assessment of stress level (PSS-10).
Among 102 subjects with chronic non-specific low back pain, 63% were women and 37% were men
of working age, with a mean age of 39.0+12.3 and 40.4£10.5 years, respectively. Among the subjects,
nociceptive pain was dominant in 53.9% (CI 44.1-63.6%), nociplastic pain was present in 22.5%
(CI 14.9-31.2%), 15.7% (CI 9.2-23.4%) had neuropathic pain, and in 7.8% (CI 3.4-13.9%) of the
subjects, the dominant type of pain could not be determined. In the group of patients with a dominant
nociplastic type of pain, the ODI dysfunction index was 27.2+14.0%, which corresponds to moderate
dysfunction. In the group with a dominant neuropathic type of pain, this indicator was 22.0+12.1%,
which also indicates moderate impairment. Among patients with nociceptive type of pain, the ODI
indicator corresponded to minimal impairment, 13.6+10.7%, the difference was significant compared
to the group of patients with dominant nociplastic and neuropathic pain, respectively (p<0.001,
p=0.009). Most patients with chronic non-specific low back pain with a dominant nociplastic type of
pain have moderate functional impairment. In this group of patients, low back pain most significantly
limits functioning during sitting, standing, social and sexual life, and traveling. Most patients with
nociceptive and neuropathic type of pain have minimal functional impairment.

Key words: Low Back Pain; Persons With Disabilities; Chronic Pain; Disability Evaluation; Pain
Management.
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Introduction

Pain is a complex and multifaceted sensation
of discomfort that is an important protective
mechanism for the human body. The International
Association for the Study of Pain (IASP) defines
pain as an unpleasant sensory and emotional
experience associated with actual or potential
tissue damage. Pain is always a personal
experience that is influenced to varying degrees
by biological, psychological, and social factors
and their interaction with each other [1]. Low
back pain is the most common clinical form of
musculoskeletal pain. According to the World
Health Organization (WHO), the prevalence of
this problem in 2020 reached 619 million people
worldwide; the number of cases is projected to
increase to 843 million by 2050 [2]. Most cases
of lower back pain, 80-90%, are non-specific
pain that is not associated with specific diseases
and occurs against a background of degenerative
changes in the structures of the spine. Chronic
non-specific low back pain (CNSLBP) lasts more
than three months and is a multifactorial disease
that develops as a result of the interaction of
biological, psychological, and social factors [3].
The biological sensation of pain in the lower
back can be maintained by various mechanisms
that underlie the types of pain. Nociceptive pain
is maintained by actual or potential damage to
non-nervous tissue and is caused by the activation
of nociceptors, neuropathic pain is caused by
damage or disease of the somatosensory nervous
system, and nociplastic pain occurs due to altered
nociception [4]. It is known that low back pain is
the leading cause of disability worldwide among
people of working age and is a significant social
and economic burden on the healthcare system [5].

According to the UK National Health Service,
the socioeconomic burden associated with lower
back pain is nearly £5 billion per year. In the US,
the cost of treating lower back and neck pain was
$134 billion in 2016 [6]. Studies have found that
the ability to perform everyday activities tends to
be limited in 30-50% of people with chronic pain,
with most individuals experiencing limitations
in walking, performing household tasks, and
participating in social activities. Factors such as
female gender, older age, depressive mood, and
certain psychosocial factors associated with less

ISSN 2786-6661
eISSN 2786-667X

social support have been linked to functional
impairment and higher disability rates in people
with chronic pain [7]. In patients with chronic low
back pain, assessment of functional impairment
is of important clinical significance, as it allows
for evaluation of the complexity of the course,
the effectiveness of treatment, and the prognosis
for the disease. It has been established that
identifying factors that contribute to functional
impairment and the development of disability
in patients with chronic low back pain is crucial
for the development of effective interventions.
Multidisciplinary strategies for the treatment of
chronic lower back pain help reduce disability
and improve quality of life [8]. One effective tool
for assessing functional impairment in patients
with chronic low back pain is the Oswestry
Disability Index (ODI), which assesses the
extent to which low back pain limits a person's
daily activities [9]. This questionnaire shows
a strong correlation with the WHO Disability
Assessment Scale (WHODAS 2.0), especially in
the area of physical functioning, indicating that
both instruments can be used as complementary
tools for comprehensive disability assessment in
patients with chronic low back pain [10]. This
questionnaire also correlates with the Roland-
Morris questionnaire and the visual analog pain
scale, confirming its validity as an indicator of
functional status and pain intensity [11]. There
are no data in the literature on the assessment of
the severity of functional impairment in patients
with chronic low back pain depending on the
dominant type of pain. Thus, the study data are
of scientific and clinical interest and will allow
optimizing the management of chronic low back
pain, taking into account the mechanisms of pain
formation.

Aim

To assess the degree of functional impairment
in patients with chronic non-specific low back
pain depending on the dominant type of pain.

Materials and methods

A retrospective single-center pilot study was
conducted and included patients with CNSLBP
who underwent rehabilitation in the rehabilitation
department of the Bogomolets National Medical
University. Patients were included in the study
only with their voluntary informed consent, and
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the subjects were informed about the purpose
of the study. The study was conducted as part
of the research work of the Department of
Physical Rehabilitation and Sports Medicine of
the Bogomolets National Medical University
(NMU), 2024-2026. “Comprehensive physical
therapy for patients with diseases and injuries of
the musculoskeletal system and nervous system,”
State registration number: 0124U000230. All
participants underwent an assessment of socio-
demographic and anthropometric parameters,
evaluation of pain status, and subjective
assessment of stress level. To determine the
dominant type of pain, the criteria for pain
phenotyping in patients with chronic low back
pain were used [12]. A detailed collection of
complaints and medical history revealed signs of
a dominant type of pain. Patients with a dominant
nociceptive type of pain were characterized
by the following signs: deep, dull, aching,
shooting pain, clear localization of pain, without
irradiation. Patients with a dominant neuropathic
type of pain were characterized by the following
symptoms: burning, shooting, electric shock-
like pain, tingling, numbness, and pain radiating
along dermatomes. Patients with a dominant
nociplastic type of pain were characterized
by the following signs: pain without clear
localization, pain irradiation not associated
with dermatomes, signs of distress, anxiety,
depression, fatigue, and sleep disturbances,
increased sensitivity to touch in the area of pain.
To assess the degree of functional impairment in
patients with CNSLBP, the Oswestry Disability
Index (ODI) questionnaire was used, which
has undergone cross-cultural adaptation and
validation in Ukraine. = The questionnaire
consists of 10 questions covering the following
areas: pain intensity, self-care, lifting objects,
walking, sitting, standing, sleeping, sexual life,
social life, and travel. Each question has 6 answer
options ranging from 0 to 5, where 0 means no
limitations in functioning due to lower back pain
and 5 means severe limitations in functioning
due to lower back pain. If all 10 questions are
answered, the total score is calculated as follows:
the sum of the scores obtained is divided by 50
and multiplied by 100%. A result of 0% to 20%
indicates minimal impairment, and the patient
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can perform most daily activities. A result of
21% to 40% indicates moderate functional
impairment, difficulty sitting, standing, and
walking. There are limitations in social life
and travel, and the patient may be unable to
work. A result of 41% to 60% indicates severe
impairment, with pain remaining the main
problem and significantly affecting daily life.
A result of 61% to 80% indicates very severe
limitations, with lower back pain affecting all
aspects of the patient's life. A result of 81% to
100% means that patients are bedridden [13]. To
assess the subjective level of stress, the PSS-10
(Perceived Stress Scale) self-report questionnaire
was used. This instrument consists of 10 items
aimed at identifying how various life situations
affect emotional state and individual perception
of stress. The questions of the scale refer to the
respondent’s feelings and thoughts over the past
month. The total score is interpreted as follows:
0-13 points — low stress level, 14-26 points —
moderate stress level, 27-40 points — high stress
level [14]. Statistical methods. The Shapiro-
Wilk test was used to assess the normality of the
distribution. Descriptive statistics were presented
as the mean (p) and standard deviation (o), and
the 95% confidence interval (CI) for qualitative
variables was calculated using Fisher's angular
transformation method. To compare two groups,
the Student's t-test and Wilcoxon's W-criterion
were used; to compare more than two groups,
analysis of variance (ANOVA) with post-
hoc tests was used.-hoc Tukey test, Kruskal-
Wallis criterion with post-hoc Dunn test (with
Bonferroni correction), and Pearson's 2.
Spearman's criterion (r) was calculated to assess
the correlation. A value of p<0.05 was considered
statistically significan.

Results

The study included 102 patients with CNSLBP
who underwent outpatient rehabilitation. Among
individuals with chronic low back pain, 63% were
women and 37% were men of working age, with
a mean age of 37.7+13.9 years. According to the
assessment of the dominant type of pain, it was
found that the nociceptive type of pain prevailed
in the majority of the study participants (53.9%,
CI 44.1-63.6%). The dominant nociplastic type
of pain was observed in 22.5% (CI 14.9-31.2%),
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and neuropathic pain was observed in 15.7%
(CI 9.2-23.4%). Only in 7.8% (CI 3.4-13.9%) of
the subjects, it was not possible to determine the
dominant type of pain. The average pain intensity
score on the VAS was 5.5£1.5 in the group with
dominant nociplastic pain, 4.7+1.2 in the group
with dominant nociceptive pain, and 5.6+1.6 in
the group with dominant neuropathic pain.
Assessment of social indicators showed
that most of the subjects had higher education
(78%), an average income (68%), and were
married (56%). Anthropometric data showed
that most people with chronic low back pain
were overweight, with an average BMI of
25.4+4.7 kg/m?. It should be noted that,
according to the survey results, in the category
of patients with a dominant nociplastic type of
pain, the stress level (PSS-10) was 24.3+5.0
(CI 22.1-26.5). In the category of patients with a
nociceptive type of pain, this indicator was 18+6.2
(CI 16.4-19.7), and in the category of patients
with a dominant neuropathic type of pain, it was
15.3+£6.3 (CI 11.9-18.7). It was established that
the stress level differed significantly between
the groups (p<0.001), with a clear difference
found between the nociplastic/nociceptive and
nociplastic/neuropathic pain groups, respectively
(p<0.001), while no statistically significant
difference was found between the nociceptive
and neuropathic pain groups (p=0.130). The
obtained data indicate that an elevated stress
level is a characteristic feature of patients with
nociplastic pain, confirming the role of psycho-
emotional factors in the development of this
pain phenotype. The group of patients with
a dominant nociplastic type of pain had the
lowest level of physical activity, only 26.1% of
the subjects having sufficient physical activity,
which meets the WHO requirements [15]. A
similar trend was observed among patients with
a dominant nociceptive and neuropathic pain
type, with sufficient physical activity observed in
36.4% and 37.5% of individuals, respectively. In
the group of patients with a dominant nociplastic
type of pain, the ODI functional impairment
index was 27.2+14.0% (CI 21,2-33,3) which
corresponds to moderate dysfunction. In the
group with a dominant neuropathic type of pain,
this indicator was 22+12.1% (CI 15,6-28.4),
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which also indicates moderate impairment.
Among patients with nociceptive type of pain,
the ODI indicator corresponded to minimal
impairment, 13.6+10.7% (CI 10,8-16,5), the
difference in values was significant compared to
the group of patients with dominant nociceptive
and neuropathic pain, respectively (p<0.001,
p=0.009). The distribution of patients into
groups depending on the degree of functional
impairment is shown in figure 1.

Among patients with a dominant nociplastic
type of pain, 57% had moderate functional
impairment, while among those with nociceptive
and neuropathic types of pain, 80% and 50% had

Fig. 1. The distribution of patients into groups
depending on the degree of functional impairment
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minimal functional impairment, respectively.
However, it was found that among patients with
neuropathic pain, 13% had severe functional
impairments. A detailed analysis of the ODI
questionnaire sections in patients with chronic
low back pain revealed a number of interesting
differences between the groups depending on the
dominant type of pain, tab. 1.

Self-care impairment due to low back
pain was more common in patients with a
dominant nociplastic type of pain, which was
statistically significant compared to patients
with a nociceptive type of pain (p=0.007).
Limitations in lifting objects due to low back
pain showed a similar trend among individuals
with a dominant nociplastic and neuropathic
types of pain and were statistically significant
compared to individuals with a dominant
nociceptive type of pain (p=0.002, p=0.001,
respectively). Restrictions during walking were
more pronounced in the group with a dominant
neuropathic type of pain and had a significant
difference from the group with a nociceptive type
of pain (p=0.042). The indicator of limitations
during sitting and standing due to lower back pain
was more pronounced among individuals with
nociplastic pain, with a significant difference
compared to individuals with nociceptive pain
(p=0.001, p=0.013), respectively.

Patients with nociplastic pain experienced
significant limitations in their sexual life due
to lower back pain; the difference between the
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nociceptive and neuropathic pain groups was
significant (p<0.001, p=0.052, respectively).
Low back pain significantly limits the social
life and traveling of patients with nociplastic
pain; the difference compared to the nociceptive
and neuropathic pain groups were significant
(p=0.003, p=0.039; p<0.001, p=0.030, respec-
tively). Low back pain caused greater sleep
limitations in patients with nociplastic pain, but
a statistically significant difference was observed
only in the nociceptive pain group (p=0.016).

Discussion. Chronic low back pain is a
common chronic condition affecting people of
working age and is a leading cause of disability
and absence from work, placing a significant
socioeconomic burden on the healthcare system.
Chronic low back pain has a significant impact on
a person's ability to perform daily activities and
leads to significant limitations in work capacity and
functioning. The consequences of chronic low back
pain are not only related to physical discomfort,
but also affect mental health, social activity, and
participation. The interaction between physical
and social limitations and psychological factors
further complicates the course and treatment of
this problem. The main goal of managing this
problem is not only to reduce the intensity of
pain, but also to restore functioning [16,17].

In our study, we aimed to assess the degree
of functional impairment in patients with
CNSLBP depending on the dominant pain
type. Our study found that among patients

Table 1. Detailed analysis of the ODI questionnaire sections in patients with chronic low back pain

Measure Nociplastic pain n=23 | Nociceptive pain n=55 | Neuropathic pain n=16 p
Self-care 1.4+1.8 p=0.007* 0.7+1.7 p=0.323** 0.9+1.5 p=0.219*** 0.028
Lifting objects 3.5+2.8 p=0.002* 1.5+1.8 p=0.813** 3.542.1 p=0.001*** 0.001
Walking 1.1+1.2 p=0.051* 0.7+1.2 p=0.772%* 1.3+1.2 p=0.042%** 0.049
Sitting 4.2+£1.9 p=0.001%* 2.5+1.8 p=0.185** 3.5£2.6 p=0.249*** 0.005
Standing 4.242.4 p=0.013* 2.742 p=0.104** 2.942.4 p=0.896*** 0.045
Sexual life 1.7+£2.2 p<0.001* 0.4+1.2 p=0.215%* 1.1£2.1 p=0.052%** 0.001
Social life 2.1+£2 p=0.003* 0.9+1.5 p=0.640** 1.8+1.8 p=0.039%*** 0.006
Traveling 2.9+2.3 p<0.001* 0.9+1.4 p=0.076** 1.6+1.3 p=0.030%*** 0.001
Pain intensity you feel 4.3£2 p<0.001* 2.1£1.8 p=0.206** 3.6+1.8 p=0.010%** 0.001
Sleep 2.0+1.6 p=0.016* 1.2+1.3 p=0.763** 1.9£1.7 p=0.125%** 0.037

Notes: Comparison between by W-Wilcoxon test: (p=)

1)"*" - Nociplastic vs Nociceptive; 2)"**" - Nociplastic vs Neuropathic; 3)"***" - Nociceptive vs Neuropathic.
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with a dominant nociplastic type of pain, most
individuals had moderate functional impairment
and a higher degree of functional impairment
compared to those studied in other groups.
It is known that a number of factors influence
the development of functional impairment in
patients with chronic low back pain. It has been
proven that various psychological factors such
as depression, anxiety, and distress not only
intensify the sensation of pain but also have
a significant impact on the development of
disability in patients with chronic low back pain.
The above-mentioned psychological factors
contribute to the development of restrictive
behavior, kinesiophobia, and a decrease in
social and physical activity, which subsequently
becomes the basis for functional impairment and
the development of disability [18]. The results
of a systematic review confirm a moderate
association between depression, anxiety, and
the development of disability in patients with
chronic low back pain. In this study, researchers
concluded that psychosocial factors should
be taken into account in the rehabilitation
management of this problem, in addition to
more traditional interventions based on physical
exercise and patient education [19].

Thusly, theresults ofourstudy confirmtheabove
statements, since patients with nociplastic pain are
characterized by psychological problems. A study
by Chhaya Verma et al. (2018) demonstrated that
lower levels of physical activity were associated
with higher levels of disability and functional
limitations [20]. This hypothesis is confirmed by
the results of our study, as it was found that among
individuals with nociplastic pain, the majority did
not have adequate levels of physical activity. In
most individuals with a dominant nociplastic pain
type, lower back pain led to functional limitations
when sitting or standing and disrupted their
sexual and social lives. It is likely that when the
mechanism of chronic low back pain is based on
psychological problems, this leads to a significant
limitation of activity and participation in social
life, and this hypothesis has been confirmed by
scientific studies [21,22]. In contrast, among
individuals with a dominant neuropathic type of
pain, we found limitations during walking. In our
opinion, this may be due to the fact that individuals
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with neuropathic pain experience pain irradiation
in the lower extremities, which may contribute to
impaired walking function and the development
of limitations during walking.

Conclusions

In this retrospective single-center pilot
study, patients with chronic non-specific low
back pain and a dominant nociplastic pain type
demonstrated significantly greater functional
impairment (mean ODI 27.2+14.0%) than those
with nociceptive (13.6+£10.7%) or neuropathic
pain (22.0£12.1%) (p<0.001 and p=0.009, respec-
tively). Nociplastic pain was also associated with
higher perceived stress levels (mean PSS-10
24.3+5.0), highlighting the importance of psycho-
emotional factors in this pain phenotype. These
results support the integration of biopsychosocial
assessment, including pain phenotyping and
evaluation of psychological comorbidities, into
the management of chronic low back pain. Future
multicenter longitudinal studies with larger
cohorts are needed to confirm these findings
and develop optimized, mechanism-based
rehabilitation programs.

Perspectives of subsequent scientific

research

Development of rehabilitation management
strategies for patients with chronic nonspecific
low back pain depending on the dominant type
of pain
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Anomauia: necneyudiyHuil XpoHiuHull Oinb Yy nOnepexky € 3aX60PIOBAHHAM ONOPHO-PYXOB020
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DYHKYIOHYBAHHS NAYIEHMIB 3 XPOHIYHUM HecneyudiuHum 6onemy nonepexy 3a1eHCHO 8i0 OOMIHYIOU020
muny 6omo. B 0ocnioxcenns 6ynu 6Ka0UeHi NayieHmu 3 XpOHIYHUM HeCneyu@iunum Ooiem y nonepexy,
KT npoxoounu peadinimayiio y 6i0dinenni peabirimayii Ynieepcumemcoroi kniniku Hayionanwnozo
meduunoco yuisepcumemy imeni O.0. boeomonvys. Bci yuacnuxu 3anexcno 6i0 0OMIiHYOY020 muny
007110 6y1U NOOiNeHT Ha MPu 2PYNU.: 3 NePEeBANCAHHAM HOYUNIACUYHO20 MUny OO0, 3 NePeBaANCaAHHAM
HetponamuyHo2o muny 600, 3 NepPeaMCaHHAM HOYUYenmueHo2o muny 6ono. Y oocrioxcysanux 6yia
NnposedeHa OYiHKA COYIANbHO-0eMOcpapiuHUX, AHMPONOMEMPUUHUX NOKAZHUKIB, OYIHKA DOIb06020
cmamycy, oyiHka nopyuients Qynxyionysanns 3a onumyeanviuxom The Oswestry Disability Index
(ODI) ma cy6’exmusna oyinxa pisua cmpecy (PSS-10). Cepeo 102 Odocnrioscysanux i3 XpoHiuHUM
Hecneyugiunum 6onem y nonepexy 63% owcinku ma 37% 4onosiku, npaye30amuozo 6iky, cepeoHiti 8iK
cknas 39.0+12.3 ma 40.4£10.5 poxis, sionosiono. Cepeo oocniocysanux y 53.9% (CI 44.1-63.6%)
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nepesascag Hoyuyenmusnuil mun oonio, y 22.5% (CI 14.9-31.2%) noyunracmuunuti mun 6omo, y
15.7% (CI 9.2-23.4%) netiponamuunuii mun 6omo, y 7.8% (CI 3.4-13.9%) docridocysanux ne 60anocs
8UHAYUMU OOMIHYIOUULl mun 6010. ¥ epyni nayicumia 3 00MIiHYIOYUM HOYUNLACUYHUM MUNOM OO0
nokasHuk nopyutents gynxyionysanns ODI cknag 27.2+14.0%, ujo 6i0nogioac noMipHumM nopyuLeHHsM.
YV epyni 3 Oominyrouum Hetiponamuunum munom 000 OaHuti nokasHuk ckaag 22.0+12.1%, wo
MaKooic 8KA3ye€ Ha NOMIpHI nopyulenns gyuxyionysants. Ceped nayienmia 3 HOYUYEeNMUGHUM MUNOM
oonto noxasnuk ODI 6ionogioas minimanvHum nopyutenHam ¢yukyionyeanns, 13.6+10.7%, piznuys
3HAuenHs OY1a 3HAYYUWOI0 Y NOPIGHAHHI 3 2PYNOI0 NAYIEHMIB 3 OOMIHAHMHUM HOYUNIACMUYHUM MA
HeliponamuyHum munom oomo, 6ionogiono (p<0.001, p=0.009). Bucnosxu. binbwicme nayienmiag
3 XPOHIUHUM Hecheyugiunum Oonem y nonepeky 3 OOMIHYIOUUM HOYUNIACMUYHUM MUNOM OO0
Maome HOMIPHI NOPYULeHHSL (DYHKYIOHYB8AHHS. Y 0aH020 KOHMuUHeenmy nayicHmis Oilb y nonepexy
Hatlbinbue oomexncye hyHKYIOHY8AHHA Ni0 YAC CUOIHHA, CMOAHHA, COYIANbHO20 MA CEKCYAIbHO20
aHcumms, nooopodceli. [na dinbuwocmi nayienmie 3 HOYUYEnMuGHUM Mda HeUponamuyHum munom
00110 Xapaxkmepui MIHIMAIbHI ROPYULEHHSL (DYHKYIOHY 8AHHSL.

Kurouosi ciioBa: 6i1b y morepeky, 0co0H 3 IHBUIIIHICTIO, XPOHIYHUN O11b, OIIHKA 1HBAJIITHOCTI,
MEHEKMEHT OOJTIO.

Copyright: © 2025 by the authors;
licensee USMYJ, Kyiv, Ukraine.
This article is an open access
article distributed under the terms
and conditions of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/).
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Abstract: studying the impact of the mental health component in patients with obesity on the clinical
outcomes of metabolic bariatric intervention is a relevant task of modern medicine that requires further
study. To characterize the anxiety level of patients in the long-term period after sleeve gastrectomy
and its prognostic value for determining the clinical outcomes of metabolic bariatric intervention. We
analyzed the clinical treatment outcomes of 93 patients with obesity who underwent sleeve gastrectomy
for the period 2018-2022. The group included 69 (74.19%) women and 24 (25.81%) men. The average
age of the subjects was 42.20+11.09 years. The initial BMI of the subjects was 46.23+7.65 kg/m?. Obesity
staging was performed by calculating BMI (Quetelet, 1832). To characterize the clinical outcome of
sleeve gastrectomy, we used the Swiss-Finnish BARlatric metabolic outcome score (SF-BARI Score)
with an additional assessment of quality of life using the Moorehead-Ardelt QoL Questionnaire.
For anxiety characterization, the GAD-7 (Generalized Anxiety Disorder) questionnaire was used.
Differences were considered significant at p<0.05. The total clinical result of sleeve gastrectomy
corresponded to very good values — 129.77+28.07 points. In 29 (31.18%) individuals, excellent
clinical indicators were established, in 38 (40.86%) examined — very good, in 20 (21.51%) — good,
in 6 (6.45%) — satisfactory (5 (5.38%) — poor + 1 (1.07%) — suboptimal). Analyzing the severity of
anxiety disorder in the examined, the average total result according to the GAD-7 questionnaire was
6.29+5.43 points and corresponded to a mild level of anxiety. In patients with a higher level of anxiety,
established by the GAD-7 questionnaire, significantly worse clinical results of sleeve gastrectomy
in the long-term postoperative period were proven, confirmed by the presence of a strong inverse
correlation between the indicators (t=-0.76, p<0.00001). The high prognostic value of patient anxiety
indicators regarding the determination of clinical results of sleeve gastrectomy in the long-term period
has been proven. In particular, the presence of a minimal level of anxiety in the examined is associated
with significantly higher chances of forming excellent treatment results (OR=12.50, CI (3.36-46.51),
p=0.000004), while significantly higher chances of forming satisfactory results of sleeve gastrectomy
were recorded in patients with a high level of anxiety (OR=140.00, CI (11.85-1654.42), p=0.000002).
Thus, the high clinical effectiveness of sleeve gastrectomy in treating patients with obesity and the high
prognostic value of anxiety indicators for determining the clinical outcomes of metabolic bariatric
intervention have been proven. An integral component of improving the effectiveness of treatment, we
consider a comprehensive multidisciplinary approach that includes not only body weight control but
also assessment of the psychoemotional state of patients after metabolic bariatric intervention.

Keywords: Sleeve Gastrectomy; Obesity; Anxiety; Metabolic Bariatric Surgery; Postoperative
Period; psychoemotional disorders.
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Introduction

Obesity is a chronic, recurrent, multifactorial,
neurobehavioral disease in which increased body
fat contributes to adipose tissue dysfunction
and abnormal physical force of adipose mass,
leading to adverse metabolic, biomechanical,
and psychosocial health consequences [1].

Obesity is a serious global healthcare problem.
About 30% of the world's adult population has
excess weight or obesity [2]. According to WHO
data presented in the World Obesity Atlas (2022),
the projected prevalence of obesity in 2030 will
be one billion people, with a continuing trend
of progressive growth [3]. The WHO European
Regional Report on Obesity (2022) reports that
excess weight and obesity affect nearly 60%
of the adult population in the region, including
23% of individuals with obesity. In Ukraine,
17% of women and 15% of men are affected by
obesity [1]. The growing proportion of patients
with complex comorbid metabolic diseases
in addition to the primary diagnosis leads to a
significant increase in overall healthcare costs [4].

The leading approaches to obesity treatment
include lifestyle modification, pharmacotherapy,
and surgical techniques. Lifestyle modification
and pharmacotherapy have limited treatment
effects, especially in severe clinical cases [5].
Metabolic bariatric surgery (MBS) methods
are considered most effective in cases of severe
obesity and its complications, but questions about
choosing the optimal intervention, procedure
safety, and duration of clinical outcome
maintenance remain debatable. Key factors in
selecting the metabolic bariatric surgery method
include physical characteristics such as body
mass index (BMI), age, comorbidity burden,
and others. The impact of the mental component
on metabolic bariatric treatment outcomes
is insufficiently studied, although restoring
mental health is a critical factor in achieving a
clinically significant effect of metabolic bariatric
intervention that prevents disease recurrence in
the long term [6-9].

Therefore, studying the impact of the mental
health component in patients with obesity on
the clinical outcomes of metabolic bariatric
intervention is arelevant task of modern medicine
that requires further study.

ISSN 2786-6661
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Aim

The aim to characterize the anxiety level
of patients in the long-term period after sleeve
gastrectomy and its prognostic value for
determining the clinical outcomes of metabolic
bariatric intervention.

Materials and methods

We analyzed the clinical treatment outcomes
of 93 patients with obesity who underwent
sleeve gastrectomy at the Department of Surgery,
Anesthesiology, and Intensive Therapy of
Postgraduate Education at Bogomolets National
Medical University and the Surgical Department
of Modern and Innovative Technologies of Kyiv
City Clinical Hospital No. 1 for the period 2018-
2022. The group included 69 (74.19%) women
and 24 (25.81%) men. The average age of the
subjects was 42.20+11.09 years.

At initial presentation, the average BMI of the
subjects was 46.23+7.65 kg/m?. Obesity staging
was performed by calculating BMI (Quetelet,
1832).

To characterize the clinical outcome of
sleeve gastrectomy, we used the Swiss-Finnish
BARIatric metabolic outcome score (SF-
BARI Score), which evaluates weight change,
comorbidity, and surgical complications.
Additionally, for quality of life assessment, we
used the Moorehead-Ardelt QoL Questionnaire.
The total result established by the SF-BARI QoL
questionnaire can range from -130 to 230 points:
higher questionnaire values are associated with
better clinical treatment outcomes.

Anxiety symptoms were assessed using
the GAD-7 (Generalized Anxiety Disorder)
questionnaire, which includes 7 items, each of
which can be rated in the range from 0 to 3 points.
The total result of the questionnaire can vary in
the range from 0 to 21 points. A total result of
0-4 points was evaluated as absence of anxiety,
5-9 points as moderate anxiety, 10-14 points as
pronounced anxiety, and 15-21 points as severe
anxiety.

The study was conducted in accordance with
the principles and norms of the 7th revision of the
Helsinki Declaration on Human Rights (2013),
the Council of Europe Convention on Human
Rights and Biomedicine, as well as the relevant
laws of Ukraine.
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Analysis of the obtained results was carried out
using nonparametric statistical methods. Statistical
processing of indicators was performed using the
software package StatSoft Inc. STATISTICA
13. For quantitative indicators, arithmetic mean
values (M) and standard deviations (SD) were
calculated. Data are presented in the format
M+SD. Differences in quantitative indicators
in the formed groups were evaluated using the
Kruskal-Wallis test. The relationship between the
studied parameters was assessed using Kendall's
rank correlation coefficient 1. The prognostic
value of anxiety severity indicators for the clinical
outcome of sleeve gastrectomy was determined
based on the binary logistic regression model,
calculating odds ratios (OR) and 95% confidence
intervals (CI). Differences were considered
statistically significant at p<0.05.

Results

The average total clinical outcome of
treatment in the study group in the long-term
period after sleeve gastrectomy corresponded
to very good values — 129.77+£28.07 points.
Excellent clinical indicators were established
in 29 (31.18%) individuals in the group, very
good results were observed in the majority — 38
(40.86%) of the examined, good values were
recorded in 20 (21.51%) patients, poor in 5
(5.38%), and in 1 (1.07%) examined the results
were defined as suboptimal. Clinical data of
patients with poor and suboptimal values, due
to their low frequency, were combined into
a group with satisfactory sleeve gastrectomy
results, which included indicators of 6 (6.45%)
examined. Thus, considering the total indicators
of the clinical result of metabolic bariatric
intervention, 4 clinical groups were formed
among the examined.

The average treatment result according to
the SF-BARI QoL questionnaire in patients
with excellent indicators was 155.15+6.74
points, in individuals with very good values —
135.2448.15 points, 103.65+£15.08 points
in patients with good clinical indicators,
59.484+16.32 points in those examined with
satisfactory results of metabolic bariatric
intervention. When comparing the total
indicators in the formed groups, their statistically
significant difference was proven (p<0.00001).
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The average BMI determined at initial
presentation was 46.23+7.65 kg/m? and cor-
responded to grade 3 obesity. Before treatment,
the average BMI in patients with excellent
results was 45.90+£7.57 kg/m?, 44.69+6.82 kg/
m? in those examined with very good values,
47.71+10.33 kg/m? in patients with satisfactory
results of metabolic bariatric intervention, the
highest values were recorded in individuals
with good indicators — 49.20+8.08 kg/m?. When
comparing the initial BMI values considering the
long-term clinical result of metabolic bariatric
intervention, a statistically significant difference
was not proven (p=0.11), a significant correlation
between the indicators is absent (t=-0.03,
p=0.66).

Analyzing the indicators determined in
the long-term period after sleeve gastrectomy,
the average BMI was 28.90+4.83 kg/m?. The
highest values of the indicator were observed in
individuals with satisfactory and good treatment
results —32.98+6.52 kg/m?and 32.84+5.21 kg/m?
respectively, which corresponded to grade
1 obesity. In patients with excellent results of
metabolic bariatric intervention, the average
BMI was 26.56+3.73 kg/m?, 27.96+3.37 kg/m?
in individuals with very good clinical indicators.
The average values of patients with excellent and
very good sleeve gastrectomy results indicated
the absence of obesity, but the maintenance
of excess body weight. When comparing the
average BMI values considering the clinical
result of metabolic bariatric intervention, a
statistically significant difference in indicators
was proven (p<0.00001). In patients with
lower BMI values, significantly better long-
term clinical results of sleeve gastrectomy were
proven, confirmed by the presence of a moderate
inverse correlation between the studied features
(t=-0.36, p=0.0000004).

The average total body weight change
indicator in the examined was 37.09+6.80%. The
highest values of the indicator were recorded
in patients with excellent treatment results —
41.60+5.95%, 36.96£5.15% in individuals
with very good results, 32.79+6.87% in those
examined with good values, and 30.40+5.66%
in the presence of satisfactory indicators. When
comparing the values of body weight change in
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groups formed considering the clinical result of
metabolic bariatric intervention, a statistically
significant difference in indicators was proven
(p<0.00001). The presence of higher values of
body weight change in the long-term period after
sleeve gastrectomy isassociated with significantly
better clinical treatment results, confirmed
by a direct moderate correlation between the
indicators (t=+0.48, p=0.000000000009).

The next stage evaluated the severity of
anxiety disorder in the examined, considering
the clinical results of sleeve gastrectomy. The
average total result according to the GAD-7
questionnaire was 6.29+5.43 points and
corresponded to a mild level of anxiety. In those
examined with excellent results of metabolic
bariatric intervention, the average total result
was 1.934+2.59 points, in patients with very good
values — 4.82+2.47 points, 11.80+£2.84 points
in individuals with good clinical indicators,
the highest indicators were recorded in
patients with satisfactory treatment results —
18.33+2.58 points, the difference is statistically
significant (p<0.00001) (Table 1).

In patients with a higher level of anxiety,
established by the GAD-7 questionnaire,
significantly worse clinical results of sleeve
gastrectomy in the long-term postoperative
period were proven, confirmed by the presence
of a strong inverse correlation between the
indicators (t=-0.76, p<0.00001) (Fig. 1).

In the majority of those examined — 51
(54.84%), a minimal level of anxiety was
established. Questionnaire values of 0-4 points
were recorded in the majority of patients with
excellent and very good treatment results —
25 (86.20%) and 25 (65.79%) respectively,
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Fig. 1 Scatter diagram of total GAD-7 values
considering the clinical result of sleeve gastrectomy

as well as in 1 (5.00%) patient with good
clinical indicators, the difference is statistically
significant (p<0.00001). In patients with a
minimal level of anxiety, significantly better
results of sleeve gastrectomy in the long-term
postoperative period were proven (t=+0.51,
p=0.0000000000005).

A mild level of anxiety was observed in 16
(17.20%) patients in the group, particularly in
2 (6.90%) examined with excellent results, 12
(31.58%) patients with very good indicators,
and 2 (10.00%) individuals with good values.
When comparing the frequency of the studied
indicator, a statistically significant difference
was proven considering the clinical result of
metabolic bariatric intervention (p=0.02), but a
significant relationship between the features is
absent (1=-0.03, p=0.72).

In 18 (19.36%) patients of the group, a
moderate level of anxiety was established. Total
values of 10-14 points were recorded in the vast

Table 1. Characterization of anxiety in the examined patients considering the clinical result of
sleeve gastrectomy

GAD-7 Clinical Results of Metabolic Bariatric Intervention
Indicator excellent very good good satisfactory =
M=SD 1,93+2,59 4,82+2.47 11,80+2,84 18,33+2,58 <0,00001*
0-4 points 25 (86,20 %) 25 (65,79 %) 1 (5,00 %) 0 (0,00 %) <0,00001*
5-9 points 2 (6,90 %) 12 (31,58 %) 2 (10,00 %) 0 (0,00 %) 0,02*
10-14 points 2 (6,90 %) 1(2,63 %) 14 (70,00 %) 1 (16,67 %) <0,00001*
15-21 points 0 (0,00 %) 0 (0,00 %) 3 (15,00 %) 5 (83,33 %) <0,00001*

*Note. Statistically significant difference of indicators proven at p<0.05.
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majority — 14 (70.00%) of those examined with
good values, as well as 2 (6.90%) individuals
with excellent indicators, 1 (2.63%) patient with
very good results, and 1 (16.67%) patient with
satisfactory clinical indicators, the difference is
statistically significant (p<0.00001). In addition,
in patients with a moderate level of anxiety,
significantly worse clinical results of metabolic
bariatric intervention in the long-term period
were proven, confirmed by the presence of a
moderate inverse correlation between the studied
features (t=-0.36, p=0.0000003).

A high level of anxiety was recorded in
8 (8.60%) of those examined in the group.
Questionnaire values of 15-21 points were
established in the vast majority of patients with
satisfactory treatment results — 5 (83.33%)
and 3 (15.00%) patients with good values. In
patients with excellent and very good sleeve
gastrectomy results, a high level of anxiety
was not recorded in any case. When comparing
the studied frequency indicators considering
the long-term treatment result, a statistically
significant difference was proven (p<0.00001).
In addition, it was proven that the presence of a
high level of anxiety is significantly associated
with worse clinical treatment results, confirmed
by an inverse moderate correlation between the
indicators (t=-0.36, p=0.0000003).

Analyzing the prognostic value of anxiety
indicators in determining the clinical result of
sleeve gastrectomy, we proved that the presence
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of a minimal level of anxiety in the examined
and accordingly GAD-9 questionnaire values
of 0-4 points is associated with significantly
higher chances of forming excellent treatment
results in the long-term period (OR=12.50, CI
(3.36-46.51), p=0.000004) and a lower risk of
developing good clinical indicators (OR=0.02,
CI (0.003-0.18), p<0.00000001) (Table 2).
Higher chances of forming very good results of
metabolic bariatric intervention were recorded
in those examined with GAD-9 questionnaire
values of 5-9 points and accordingly a mild level
of anxiety (OR=5.88, CI (1.70-20.39) p=0.002).
The presence of a moderate level of anxiety and
accordingly GAD-9 questionnaire indicators
of 10-14 points is associated with significantly
lower chances of forming excellent (OR=0.10, CI
(0.01-0.85), p=0.005) and very good (OR=0.06,
CI (0.007-0.49), p=0.0002) results of metabolic
bariatric intervention and a higher risk of
developing good clinical indicators in the long-
term period after sleeve gastrectomy (OR=57.50,
CI (12.65-261.45) p<0.00000001). Significantly
higher chances of forming satisfactory results
of sleeve gastrectomy were recorded in patients
with a high level of anxiety and accordingly
in the presence of total GAD-9 questionnaire
values in the range of 15-21 points (OR=140.00,
CI (11.85-1654.42), p=0.000002).

Discassion

The results of the conducted study indicate
the high effectiveness of the sleeve gastrectomy

Table 2. Prognostic value of anxiety severity in determining the clinical result of sleeve gastrectomy

Clinical Results of Metabolic Bariatric Intervention
GAD-7 Value .
excellent very good good satisfactory
OR=12,50 OR=0,02
0-4 points CI (3,36-46,51) p=0,08 CI (0,003-0,18) p=0,002
p=0,000004 p<0,00000001
OR=5,88
5-9 points p=0,07 CI (1,70-20,39) p=0,26 p=0,13
p=0,002
OR=0,10 OR=0,06 OR=57,50
10-14 points CI(0,01-0,85) CI(0,007-0,49) CI (12,65-261,45) p=0,86
p=0,00 p=0,0002 p<0,00000001
OR=140,00
15-21 points p=0,01 p=0,003 p=0,32 CI (11,85-1654,42)
p=0,000002
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method in treating patients with obesity. It was
found that higher values of body weight change
are significantly associated with better treatment
outcomes (t=10.48, p=0.000000000009). The
obtained data indicate that weight change is
an important predictor of the success of sleeve
gastrectomy. It is worth noting that the initial
BMI level is not a reliable predictor of clinical
outcome (t=-0.03, p=0.66), whereas BMI
determined in the long-term postoperative period
has a significant impact on the effectiveness of
treatment (t=-0.36, p=0.0000004).

An equally important prognostic criterion for
determining the clinical outcome of metabolic
bariatric intervention is the state of mental health,
particularly the level of anxiety in patients.
Anxiety is a common comorbid condition in
patients who have undergone metabolic bariatric
interventions, which is confirmed by the results
of numerous studies (Alqifari et al (2024),
Suliman et al (2024), Paczkowska et al (2022).

According to our data, the majority of those
examined — 54.84% had a minimal level of
anxiety, 17.20% — mild, 19.36% — moderate, in
8.60% of patients the level of anxiety disorder
was assessed as high.

Similar results are presented in the studies by
[6-8]. In the work of Alshammari et al. (2022),
researchers analyzed the anxiety level of 367
patients who underwent metabolic bariatric
interventions. The researchers found that the
average anxiety indicator in patients after
metabolic bariatric surgery was 5.05+5.34 points,
which indicated a low level of anxiety in the
patients) [7]. The average total result established
by us according to the GAD-7 questionnaire
also corresponded to a mild level of anxiety and
was 6.29+5.43 points. According to [7], most
patients had a low level of anxiety, 20.7% —
mild, 11.2% — moderate, 8.7% — high, which
is comparable with our indicators [6]. Similar
values were established in the study by [6], who
recorded a minimal level of anxiety in 67.6% of
participants, in 20.9% — a mild degree of anxiety
disorder, in 6.6% — moderate, in 4.9% of cases
severe forms of the disease were observed [6].

According to our results, patients with
a higher level of anxiety had worse clinical
indicators of sleeve gastrectomy, confirmed

ISSN 2786-6661
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by a strong inverse correlation (t=-0.76,
p<0.00001). In particular, in patients with a
minimal level of anxiety, excellent results
of metabolic bariatric intervention were
more often recorded (OR=12.50, CI (3.36-
46.51), p=0.000004), while a high level of
anxiety was associated with a significantly
higher risk of forming satisfactory clinical
indicators (OR=140.00, CI (11.85-1654.42),
p=0.000002). The results of our study confirm
previous scientific conclusions about the
significant role of psychological support and
postoperative monitoring of the mental health
component of patients after metabolic bariatric
intervention. Routine psychological assessment
before and after surgery is recommended
for preventing the development of potential
complications and improving treatment results
[10-13]. An integral component of improving
the effectiveness of treatment, we consider a
comprehensive multidisciplinary approach that
includes not only body weight control but also
assessment of the psychoemotional state of
patients after metabolic bariatric intervention.

Conclusions

Thus, the high clinical effectiveness of sleeve
gastrectomy in treating patients with obesity has
been proven.

In order to achieve excellent -clinical
results of sleeve gastrectomy, we recommend
paying special attention to the early diagnosis
of psychoemotional disorders, particularly
anxiety, since in patients with a higher level of
anxiety, significantly worse clinical results of
metabolic bariatric intervention in the long-term
postoperative period have been proven (t=-0.76,
p<0.00001).

The high prognostic value of patient anxiety
indicators regarding the determination of clinical
results of sleeve gastrectomy in the long-
term period has been proven. In particular, the
presence of a minimal level of anxiety in the
examined is associated with significantly higher
chances of forming excellent treatment results
(OR=12.50, CI (3.36-46.51), p=0.000004),
while significantly higher chances of forming
satisfactory results of sleeve gastrectomy were
recorded in patients with a high level of anxiety
(OR=140.00, CI (11.85-1654.42), p=0.000002).
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Anomayia: oocniodiceHusi 6NIUBY CMAHY MEHMANLHO20 KOMNOHEHM) 300p08’s Y Nayi€Hmis 3
OJNCUPTHHAM HA KATHIYHI pe3yTomamu OapiampuyHo20 6Mpy4aHts € AKmyalbHUM 3a80aHHAM CYUACHOT
MeOuyuHu, ke nompedye nooanvuio2o susuenns. Mema oxapaxmepuzysamu pi6eHb MpPUBONCHOCHI
nayienmia y 8i00aieHomy nepiooi nicis pyKasHoi pe3ekyii WiyHKa ma 1o2o npocHOCMUYHY YiHHICMb
w000 BUHAYUEHHS KIIHIYHUX pe3yibmamis bapiampuuroeo empydants. Ilpogedeno ananiz KiiHIuHUX
pe3yiomamis niKyeanusa 93 nayienmia 3 0MHCUPIHHAM, AKY 0Y10 BUKOHAHO DYKABH) Pe3eKYil0 ULTYHKA
3a nepioo 2018-2022 poxis. [o epynu exaoueno 69 (74,19 %) owcinok ma 24 (25,81 %) uonosikis.
Cepeouniil six obcmedicenux ckaaoas 42,20<11,09 poxis. Ilepeunnuti IMT obcmedcenux ckaaoas
46,23+7,65 ke/m?. Cmaoditosants oxcupinns euxorysaiu uiisaxom pospaxyuxy IMT (Quetelet, 1832).
Jna xapakmpucmuku KIiHIYHO20 pe3ynbmamy pPYKAGHOI pe3eKyii WLIyHKA SUKOPUCTNOBY8ANU WKATY
Swiss-Finnish BARIatric metabolic outcome score (SF-BARI Score) 3 000amko60i0 oyinku skocmi
arcumms 3a onumysanvrukom Moorehead-Ardelt QoL Questionnaire. J[na xapakmepucmuku mpugoeu
suxopucmogyganu onumysarvhux GAD-7 (Generalized Anxiety Disorder). 3nauywumu esadxcanu
giominHocmi écmanosieni npu p<0,05. CymapHnuil KiiHiYHUU pe3yibmam pyKasHoi pe3exyii uiyHKa
gionosioas Oysce xopowum sHadenuam — 129,77+€28,07 6anie. ¥V 29 (31,18 %) oci6 ecmanosenero
8IOMIHHI KAiHIuKI nokasznuku, y 38 (40,86 %) obcmedcenux — oyace xopowi, y 20 (21,51 %) — xopowi, y
6 (6,45 %) —3a006invHi (5 (5,38 %) —noeani + 1 (1,07 %) — cybonmumansvui). Ananizyouu eupasiceHicmeo
MPUBOIHCHO20 PO3NAAY Y 0O0CMENCeHUX cepedHill cymapHull pesyibmam 3a onumysanvhukom GAD-7
cknaoas 6,29+5,43 6anie ma 6ionosioag ciabromy pieHo mpusoxcHocmi. Y nayienmis 3 suwyum
pigHeM MpugodCHOCMI, 6cmaHogienum 3a onumyeanvhukom GAD-7, dosedeno docmosipno 2iputi
KIIHIYHI pe3yibmamu pyKasHoi pe3exyii WIyHKa V 8i00aleHOMY RICISAONepayitiHomy nepiooi, wo
niOmMEepOIHCeHO HAABHICMIO 360POMHO20 CUTbHO20 KOPEIAYIUHO20 36 'A3KY Midc nokasnuxkamu (1=- 0,76,
p<0,00001). /Josedero 8ucoxy npocHOCMU4Hy YiHHICMb NOKASHUKIE MPUBONCHOCMI NAYIEHMIE U000
BU3HAYEHHS KIIHIYHUX pe3)YIbmamie PYKAGHOI pe3ekyii wiyHka y eiooaneHomy nepiodi. 3oxpema
HASIBHICMb MIHIMANIbHO20 PIGHS MPUBo2U y 00CMEeNCeHUX acoyiiogana 3 00CMOGIPHO GUUUMU
wancamu ghopmysants iominHux pezynomamis nikysanta (OR=12,50, CI (3,36-46,51), p=0,000004),
HamoMicme 3HA4yujo Uyl Wancu hopmysanHs 3a008IIbHUX Pe3YTbmamie pyKasHoi pe3eKyii WiyHKa
3aghikcosano y nayienmie 3 eucoxum pisHem mpusodcnocmi (OR=140,00, CI (11,85-1654,42),
p=0,000002). Taxum uurom, 008e0eHO BUCOKY KIIHIYHY eheKmMUBHICMb PYKAGHOT pe3eKyii WiyHKa 8
JIKY8AHHI NAYIEHMIB 3 ONCUPIHHAM MA SUCOKY NPOSHOCMUYHY YIHHICMb NOKA3HUKIE MPUBONCHOCI
Wo0o BU3HAYEHHA KIIHIYHUX pe3yibmamie bapiampuynoco empyyanus. Hegio emHoro ckiadoeoio
nioGUUWEHHSI eheKMUBHOCMI JIIKVBAHHS BBANCAEMO KOMNJLEKCHUL MYTbMUOUCYUNTTHAPHULL NIOXIO
AKUL BKTIOYAE He Nuule KOHMPOlb MACU Mind, a U OYIHKY NCUXOEeMOYIUHO20 CMAHY X60pUX NICis
bapiampuuno20 6mpyuanis. Copyright: © 2025 by the authors;

licensee USMYJ, Kyiv, Ukraine.
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Anomauia: nopyweHHs OuxanHs nio 4ac cHy, 30Kpema 00CmpyKmueHe antHoe cHy, € NOWUPEeHUM
CMAHOM, U0 CYNPOBOOIHCYEMBC YACTNKOBUM AOO NOGHUM 3AKPUIMINAM 8EPXHIX OUXANbHUX ULTAXI6 NIO Yac
CHY ma MOodice npuU3800umu 00 2iNOKCii, NOPYUWeHHS CIMPYKMYPU CHY [ pO36UMKY CYNYMHIX 3AX80PI08AHD.
s susienenns pigHs ma xapaxmepy o6cmpyKyii egheKkmueHum iHCMpPYMEHMOM € Clin-eHOOCKONIs,
KA MOdIce Npo8oOUMUCs AK Ni0 4ac NpupooHO20 CHY, MAkK i 3 6UKOPUCTNAHHAM MeOUKAMEHMO3HOI
ceoayii. Memoro 0ocnioxcents 6yn0 oyiHumu 0iaecHOCMU4HY YIHHICMb MeOUKAMEHMO3HO-IHOVKOBAHOT
cin-eH0ocKonii' 3 dekcmedemomiounom. Y docniodcenti @3sanu yuacms 36 nayienmis gikom 6io 22
00 47 pokis, axkux 6y10 po3nodileHo Ha mpu pynu. nepuia — npupoonuti con (n=12), opyea —
ceoayis 3 nponogonom (n=12), mpems — ceoayis 3 dekcmedemomiounom (n=12). Havikopomuy
mpusanicme npoyedypu 3aghikcosano 6 epyni 3 dekcmedemomiounom — 17,83+3,00 x8, mooi sk y
epyni npupooroco cHy eéona cmarosuna 31,17+2,02 x6. Yacmoma yckiaonens y 8ueisioi antoe abo
Opaoukapoii Misxc epynamu cCmamucmuyio He iopizHaniacs. Takum dunom, MeOuKamMeHmo3Ha Clin-
€HOOCKONis 3 0eKCMe0emoMiOUHOM € eeKmueHol0 ma 6e3neyHol arbmepHaAmueolo, o 00380JA€
SMEHUUMU MPUBALICMb 0OCMedHCeHHs 6e3 3pOCMANHI PUSUKY YCKIAOHEHb.

Kuarouosi ciioBa: O6ctpykTuBHE anHoe cHY; EHnockoris; Jlekemeneromiann; CigoMa cemaiis;
OO6cTpykiis auxanpHuX NULsIXiB; @a3u cHy; udepenmniiina 1iarHoCTHKa

Beryn BiZICyTHOCTI (=90% 3HMXKEHHS, allHOE) UXajlb-

OoctpykrusHe anHoe cHy (OAC) € nmompe-  HOro motoky. Konarc Moxke crocyBaTucsi oHi€l
HUM PO3J1aJI0M, SIKUI Ma€ 3HAUHUH BIUIUB HA 310-  a00 JEKIIbKOX (papUHrealbHUX CTPYKTYp, ILIO
POB’sI Ta SIKICTb JKUTTS MUIBHOHIB JIIOAEH Y BCbO-  MOPYILIY€E HOPMAJIBHUI COH Ta CIPUYUHSE Cep-
My CBiTi. 3a OIIHKaMU MIKHApOIHUX €KCIEepTiB,  HO3HI HACIIIKHU st 310poB st [1].
Lel CTaH TOPKAEThCS MOHAJ MUTbsIpA 0Ci0, mpH- Enigemionoriuni  JgaHi  cBiguaTh  Mpo
4OMY 4acTKa THX, XTo cTpaxkaae Ha OAC cepen-  3poctanss nomuperocti OAC y pi3HUX Kpai-
HBOTO Ta TSHKKOTO CTYIEHIB, CTAHOBUTH OJIN3bKO  HaX cBiTY. OCHOBHUMH (paKTOpaMHU, 110 CIPHSI-
425 wminbitoHiB 0ci6. OCHOBHA XapaKTEpPUCTUKA  FOTh IIbOMY 3POCTAHHIO, € TiBUIICHUN PiBEHb
OAC — 1ne NOBTOpIOBaHI €IMi30M YaCTKOBOTO  OXHPIHHSA Ta CTapiHHA HaceJeHHs. 30Kpema,
a00 MOBHOIO KOJNAICY BEPXHIX AUXAJIbHUX LUUIS-  OKHUPIHHA € OAHIEI0 3 TOJIOBHUX NMPHYUH PO3-
XiB MiJ Yac CHY, 110 IPU3BOAUTH 10 3MeHIIeHHS  BUTKY OAC, OCKiJIbKH 30UIBIICHHS >KUPOBHX
(>30% 3HMKEHHS, TIMOMHOE) a00 Maike TOBHOI  BiJIKJIaJICHb Y 00JIACTI TOpJia Ta IIIHI MOXKE CIIPH-
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YUHUTH OOCTPYKIIIO TUXATbHUX MUIAXIB ITiJT
yac cHy [2,3].

AHaTOMIYHI OCOOJIMBOCTI BiJIrparTh BaK-
auBy poinb y marogizionorii OAC, Tomy Bax-
JUBO PO3YMITH CTPYKTYPH BEPXHIX TUXaTbHUX
HUISAXIB, SIKI 3aTy4eHi 10 KOJIArcy Iij yac CHY,
Ta CTYMiHb 1 KOHQITYpaIiio IbOro KOJAIcy s
HaJaHHs crienudivyHoro JTiKyBaHHS [4,5].

3Ha4yHl 3yCWJUIsI MEIMLMHU CIPSIMOBaHI Ha
MOKpamieHHs1 glarHocTuku Ta jikyBaHHsI OAC.
Cy4acHi T€XHOJIOTIi 103BOJISIOTh MPOBOAUTH JIi-
arHOCTHKY 0€3 HEeOOX1THOCTI CKIaTHUX HIYHHX
JOCIIKEeHb, 10 COpHs€ OUIBIIIN JOCTyMHOCTI
JTIarHOCTUYHUX TPOLEAyp [T marieHTiB. JIiky-
BaHHs OAC 3a3BMuail BKJIIOYa€ BUKOPHCTAHHSA
MOCTIHOTO TO3UTUBHOTO THUCKY B JTUXaJTbHUX
nuisixax (Continues Positive Airway Pressure —
CPAP), xipypriuai BTpydYaHHs, a TaKoX 3Mi-
HU CTIOCOOY KUTTS, TaKl SIK 3HUKCHHS Baru Ta
YHUKHEHHS aJIKOTOJTIO

OAC Takox Ma€ 3Ha4H1 COLllalIbHO-€KOHOMIY-
Hi Hachiaku. HemocraTHili COH, CIPHYMHECHHM
OAC, npu3BOIUTH 0 3HUKEHHS Ipale3aaTHo-
CTi, MiIBUILEHHS PU3UKY TOPOKHBO-TPAHCIOPT-
HUX TPUTOJ Ta 30UIBIICHHS BUTPAT Ha METUYHE
obciryroByBanHs (8). Kpim Toro, OAC acomiro-
€THCSI 3 YUCICHHUMH KOMOPOIIHMMH CTaHAMH,
TaKUMH SIK CEPIICBO-CYIMHHI 3aXBOPIOBaHHS,
LYKpOBUH Aia0eT, ernpecis Ta KOTHITUBHI MTOPY-
IIICHHSI, 110 JTIOJJATKOBO i ABUIIYE HABAHTAKCHHS
Ha CUCTEMH OXOPOHU 37I0POB’S Y PI3HUX KpaiHax
cBity [7,8].

Bpaxosytoun 3Haunuii BrmmB OAC Ha 370-
POB’sl Ta CYCHUIBCTBO, HEOOXIHI MOJANBIII J0-
CJIIJKSHHSI JUIsl pO3YMIHHS €TIOJIOTil Ta martore-
He3y IhOTO CTaHy, a TAKOXK JJIsl PO3POOKH HOBUX
Ta BJOCKOHAJCHHS CTapuX METOMIB JIIKyBaHHS
ta npo¢imaktuku. CBO€YacHA IarHOCTHKA Ta
e¢pexruBHe JikyBaHHSI OAC MOXYTb 3HaYHO MO-
KpAIUTH SKICTh )KUTTS MaiieHTiB [1,9].

3-MOMiK PI3HOMaHITHUX METO[IIB J11arHOCTH-
KA 3HA4YHy yBary HpUBEpPTa€ CIIN-€HAO0CKOIMis,
SKa MOAUISETHCS HAa IPUPOAHY CIIM-EHI0CKOIIIIO
(NSE) [10] Ta wMenmukaMeHTO3HO-iHIyKOBaHY
cmn-engockomiro  (DISE) [11].  Ilpuponna
ciin-enaockonis (NSE) mpoBoautbes mij vac
MPUPOIHOTO CHY TMalli€eHTa 0e3 BHUKOPUCTAHHS
OyIb-SIKUX MEIMKAMEHTO3HUX 3aco0iB s 1H-
nyKiii cHy. OCHOBHOIO TepEBaroko Ib0r0 METOY

ISSN 2786-6661
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€ Te, 0 BiH JI03BOJISIE OTPUMATH PE3YJIbTATH, SIKI
€ OUTBII penpe3eHTaTUBHUMH I1IOJI0 CTIPaBKHbO-
rO CTaHy IUXaJbHHUX HUIAXIB MAI[l€HTa, OCKLIb-
KU Tpolenypa MpOBOAUTECS Y (Di310I0TiYHUX
ymoBax. Jlo TOro K, BiICYTHICTb BUKOPUCTAHHS
JTIKapChbKUX 3aC00IB 3HMKY€E PU3UK BUHUKHEHHS
no0IYHMX e(eKTiB Ta alepriuHux peakuii [12].
Opnax mpoBeneHHst NSE € BaKUM 3aBIaHHSM,
OCKITBKH JIOCATHEHHSI MTPUPOJTHOTO CHY B Jabo-
paTopHUX YMOBax Moxe OyTH CKJIIaJIHUM, a cama
mporeaypa Moxe OyTH TPUBAJOK 4Yepe3 Heoo-
X1HICTh YEKaTH HaCTaHHS IpUpoaHOTO cHY [13].
MenukaMeHTO3HO-1HAYKOBaHa CJIII-€HI0 CKOITis
(DISE), y cBoro uepry, 3MiHCHIOETHCS UIIXOM
BBEJICHHS MAalll€eHTa Y CTaH MEIUKaMEHTO3HOTO
CHY 3a JIONOMOTOI0 aHECTETHKIB, TAKHUX SIK TPO-
noon abo aekcmenetominuH. OCHOBHOIO mepe-
Baroro DISE € kepoBaHicTh mporiecy, o 103B0-
Jsi€ JKapsM MIBHIKO W e(peKTUBHO 1HIYKYBaTH
COH, IO CHPOIIYy€e MpoBeneHHs mpoueaypu. Lle
TAaKOX MiJBUINY€E €(EeKTUBHICTh iarHOCTHKH,
OCKIUIBKM TIpOLleAypa MOXKe OyTH MpOBeIeHA
y uiTko Bu3HaueHuil yac [11]. IIpore Bukopu-
CTaHHS aHECTETHKIB MOXKE CIIPUYMHHUTH MOO1YHI
edexTH, Taki K aJepriufi peakiii abo yckiai-
HEHHs BiJ aHecTe3ll, a MEIUKAaMEHTO3HUI COH
MOJKE JICIO BIAPI3HATHCS BiJ MPHPOIHOTO, IO
MOX€ BIUIMHYTH Ha TOYHICTb pe3ynbTariB [14].
Hns npoenennss NSE He moTpiOHI JOAATKOBI
npenapary, B Toi yac sk a1 DISE 3a3Buuaii Bu-
KOPUCTOBYIOTHCSI TIPoTioos1 a00 JeKCMEIeTOMi-
nvH. [Iporogon 3a6e3nedye mBuaKe Ta TITHOOKE
3aHYpPEHHS Y COH, OJTHAK MOXE CIIPUIMHHUTH 3HU-
YKEHHS apTeplajbHOr0 TUCKY Ta IPUTHIYEHHS -
XaHHA. JlekcMeneToMIINH, HaBIaky, 3a0e3edye
OuThII CTaOIILHUM CTaH MAIll€HTa MiJ Yac Mpo-
HeAypH, ajie MOXKE BUKJIMKATH OpaguKapairo Ta
rioredsiro. O0MIBa METOAM MAIOTh CBOI CIIELH-
¢biyHi IepeBaru Ta HeI0MIKH, 10 pOOUTH iX BHOIp
3aleXHUM BiJ 1HIWBITyaJbHUX OCOOIMBOCTEH
naifieHTa Ta KJIiHigHOi cutyalii [15]. B unimomy,
CJIIM- HAOCKOMIS € BAKJIMBUM IHCTPYMEHTOM Y
IIarHOCTHII COHHOTO aITHOE, 1[0 JO3BOJIAE OLIbII
TOYHO BU3HAYUTH JIOKATI3aIlil0 Ta CTYHiHb 00-
CTPYKIIT TUXaTbHUX MUIAXIB, IO € KPUTUIHUM
JUIsl BUOOPY ONTUMAJIBHOTO JIIKyBaHHS Malll€EHTA.

Mera

MeTtoro JaHOrO JOCIHIUKEHHS € JOBECTH
e(peKTUBHICTP  MEIUKaMEHTO3HO-1HyKOBaHOI
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CJIIN-EHIOCKOIIT Ha OCHOBI JIEKCMEIETOMIIMHY Y
JarHOCTHIII OOCTPYKTHBHOTO alTHOE CHY.

Marepiaau Ta MeTOIU

JlociipkeHHs: mpoBoamiIoch Ha 0Oasi IH-
cTuTyTy otonapunroinorii iM. mpod. O.C. Ko-
nomiiuerka HAMH Vkpainu. [ocnimkeHHs
MPOBOAMJIOCH HAa 0a3i KJIIHIYHOTO BiJUTUICHHS
xipyprii mioTku ta roprasi Y «lactutyT OTO-
napunrosorii imexi npod. O.C. Konomiiiuenka
HAMH Vkpainn» y 2023 poui. {o ydacti Oynu
BKJTFOUCHI TarieHTy BikoM Big 18 mo 50 pokiB i3
MiJ03pOI0 HAa OOCTPYKTHUBHE allHOE CHY, SIKUM 3a
KJIIHIYHUMH [TOKa3aHHAMHU OyJI0 PEKOMEHI0BaHO
MIPOBE/ICHHS CIIN-CHIOCKOMNIT Uil yTOUHEHHS
piBHS 00CTpYKIIii.

[lepen moyaTtkoM MpoLEAYpU BCi YUaCHUKU
nianucanu iHdopMmoBaHy 3rony. Kpurepismu
BKJTIOUEHHS OyJIM HasiBHICTH CKapr, TUIIOBUX IS
CHUHIPOMY OOCTPYKTHBHOTO altHOE CHY (Hampwu-
KJIaJl, XPOIHHS, €301l 3yNMUHKHU IUXaHHS,
JIEHHA COHJIMBICTH), Ta TO3WTHBHI PE3yJbTaTH
MOTEPEAHbOTO  CKPUHIHTOBOTO  OOCTEXEHHS.
KpuTtepisimu BUKITIOUeHHS Oyld 13 CYMyTHI BaX-
Ki 3aXBOPIOBaHHSAMH CEpLEBO-CYJUHHOI CHCTe-
MU, TUXajibHa HEIOCTATHICTb, HIEJIEITHO-JTUIIEBI
TPaBMHU B aHAMHE3I.

Ycboro B JOCTIKEHHI B3sUIH y4acTh 36 ma-
II€HTIB, SKUX TOJUIMIM Ha TPHU TPyHnH IO
12 oci6. YV mepuiii rpyni npoBoAMach CIiMl-
€H/IOCKOIIIS MiJ1 Yac MPUPOAHOTO CHY. Y ApyTiit
BUKOPHCTOBYBAJIM MEIUKAMEHTO3HY CeAalliio 3
npornodosoM, a B TpETidh — JIEKCMEISTOMIINH.
VY rpymi [ekcMeAeTOMIIMHY TMpenapar BBOINUBCA
y HaBaHTaXyBaJIbHIN 7031 1 MKI/KI' HpOTAroMm
10 xBunuH. Y rpyni nponooiy 3acTOCOBYBa-
au ¢pakiiiiine O00lfoCHE BBEEHHS B JI03yBaHHI
40 wmr xoxHi 10 cexkyHI 10 JOCSTHEHHS KIIi-
HIYHUX O3HaK aHecrtesii. [lix wac mponemypu
OLIIHIOBAJIMCh TOKa3HUKH  CEPIEBO-CYIUHHOI
Ta JaUXainbHOi cucTteM. OIIHIOBAJIHMCS TaKOX
yCKJIaHEHHs (armHoe, Opajaukapais) Ta aHaro-
MiYHI 0COOJMBOCTI 30HM OOCTPYKIIii, 5SIKi Bi3ya-
J3yBaJIMUCh M1]] 4ac BTPyYaHHS.

CraructyHa oOpoOka MpoBoAMIACk 3a J0-
MIOMOTOI0  OE3KOIITOBHOTO MPOTPaMHOIO  3a-
6e3neuennst SocSciStatistics Calc. bynu 3acro-
coBaHi t-kpurepiii CTblofeHTa, PpO3pPaxOBaHi
CTaH/JIAPTHE BiIXWJICHHS, 3HAYCHHS IMOBIPHOCTI,
xopessist 3a Ilipconom. [locmimkeHHS BUKO-
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HAHO BIJMNOBIAHO /10 NMPUHLUMIB [eIbCIHCHKOI
JeKJapallii, 3rojia Ha MPOBEICHHS JIOCITiKCHHS
OyJI0 OTPUMAHO BiJ] YCiX TMAIli€HTIB.

Pe3yabTaru

VY nmocniKeHHI B3sUTM y4acTh 36 MAaIli€eHTiB
BikoM Bif 22 10 47 pokiB. Cepen Hux Oyino 28 4o-
noBikiB (77,8 %) ta 8 xkiHok (22,2 %). [lamien-
TiB TOAUTHIIM HA TPU PiBHI Irpynu 1o 12 ocib.

CepenHiii BiK y rpymi OpUPOIHOTO CHY CTa-
HoBuB 30,67 £ 8,89 pokiB, y rpyni 3 npornodo-
nom — 36,75 + 4,78 pokiB, a B TpyIIi 3 IEKCMe/Ie-
tomiguHOM — 37,42 + 5,12 pokiB. Pi3HUIS MiX
IUMHU MOKa3HUKaMU He Oynia CTaTMCTUYHO 3Ha-
gymoro (p = 0,066), To6-T0 rpynu Oyyu 3iCTaBHI
3a BikoM. CIIBBIIHOIIEHHS YOJIOBIKIB 1 XKIHOK
TaKoX He BiapizHsocs noctoBipHo (p = 0,787).

Puc. 1. Po3moxin rpym 3a BikoMm

3a pesynabraTaMH OLIHKHA TPUBAJIOCTI IpPO-
HeAyp HaiBUILl NMOKAa3HUKU Oylu y rpymi Mmpu-
pomHoro cHy — 31,17 £ 2,02 xB. Y rpyi 3 npo-
nodosoM mpolenypa TpuUBaja B CEPEIHbOMY
21,08 £4,45 xB., a HAMKOPOTIIUH YacC CIOCTe-
piraBcs TIpH BUKOPHUCTAHHI JIEKCMEICTOMIIH-
Hy — 17,83 +3,00 xB. BusiBieni BiAMIHHOCTI
MK rpynamMu Oyau CTaTUCTUYHO 3HAYYIIUMH
(p <0,001), o10 CBIAUUTH MPO BILTUB OOPaHOTO
METOJy CeAallii Ha TPUBAIICTh JOCIIKEHHS.

Cepen MOXIMBUX YCKIIATHCHb HaldacTimie
¢ikcyBanucs anHoe Ta Opaaukapais. AHOe BU-
HUKAJIO y 5 TaIieHTiB y Tpymi 3 npomnodoaom
(41,67 %) Ta y 2 maii€eHTiB 3 Tpynu JeKCMee-
toMinuuy (16,67 %), ane us pisHHUI He Oyrna
craructuyHo 3Hauymiorw (p = 0,112). bpagukap-
JIiI0 3apEECTPOBAHO B OJIHOTO Talli€eHTa B IpyIi
npornododny (8,33 %) Tay TpbOX y rpymi AeKCMe-
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Puc. 2. Cepenniii 9ac mpoBEACHHS MPOIICTYPH
y rpymax

Puc. 3. KinpKicTh yCKIaHEHD Y BUTVISII alTHOE
abo Opaaukapmii y rpynax 2 ta 3
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nerominuny (25,0 %) (p=0,273). Y xonHomy
BUIIAJKy HE BUHUKAJIO TSDKKUX YCKIIQJIHCHD, SIKi
noTpeOyBaI TIEpEPUBAHHS TIPOIICTYPH.

AHami3 30H OOCTpyKIlii MOKa3aB, MO0 Hai-
YacTile  CrocTepirajach  MEPEeIHbO-3aTHS
¢dopma obctpykuii. Bona ¢ikcyBanacs y 7 ma-
uieHTiB (58,3 %) y rpymi 3 AeKcMeneToMiIu-
HOM, ¥ 5 (41,7 %) — y rpymi nponodoiny Ta
y 4 (33,3 %) — npu npupomnomy cHi. O6-
CTPYKIIisl Ha piBHI sI3UKa, HaJIropTaHHUKa abo
s3UYKa crocTepiramack pigme. Hampukman,
HaJAropTaHHUKOBa (opMa 3ycTpidanace y 3 ma-
uieHTiB (25,0 %) 3 rpynu JaekcMeneToMiIu-
Hy, v 4 (33,3 %) 3 rpynu mponodony Ta y 5
(41,7 %) — y rpymni npuponsoro cHy. I1ix’a3uy-
HUN MUTIATUK OyJI0 BHUSIBICHO JIUIIE B OJHOMY
BUITAJIKy — Yy TpyIi npupogHoro cHy (16,7 %).
OtpumaHi JaHi J103BOJIIOTH MPHUITYCTUTH, IIO
BUKOPUCTAHHS JICKCMEICTOMIINHY CIPHUSE CKO-
POYECHHIO TPUBAIOCTI OOCTEXEHHS 0Oe3 TiJBH-
IIEHHSI YaCTOTH MOOIYHUX e(EeKTiB, a BUABICHI
BapiaHTH OOCTPYKIIi BiJMOBIAAIOTh KIIHIYHUM
CIIOCTEPEIKCHHSIM.

Ile# i anami3 mokasye, IO HaTypajbHa CIII
€HJIOCKOIIISA, SIK 1 MEIUKAMEHTO3H1 METOIUKN BHU-
SBUJIM JEK1IbKa OCHOBHUX MPUYUH Xpamy cepe
MAI[I€HTIB, PU LIbOMY MEPEIHBO-3a/IHSI 00CTPYK-
ist Oyna HalnmomupeHimow. TakoX HEOTHOPI-

Puc. 4. Po3nozin 0CHOBHUX NPUYHH XpaIy Ta OOCTPYKTUBHOI'O COHHOTO alHoe MO Tpynax
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HICTh MIPUYUH 3pOCTajia y Tpynax 3 MeIuKaMeH-
TO3HOIO 1HAYKIIIIO, Yepe3 10 MOKIIUBO TOBOPUTH
0 Oumpm crienuivHIA T1arHOCTHIN PUYUH 00-
CTPYKTHBHOTO allHO€ y IIHUX Malli€HTIB.

OO0rosopeHHs

B neBHomy 00cs31 MeTOnMKa MPUPOAHBOT
CJIIIT €HJOCKOIi BBAXKAETHCS «30JI0TUM CTaH-
JapTOM» JTIarHOCTUKU. AJie HE3BAKAIOUH Ha IIE,
11 METOAMKA MAa€ IEBHI HETOIIKH.

OOCTpYKTHBHE altHOE CHY 3aJIUIIAETHCS T0-
UIMPEHUM CTaHOM, SIKHH CYTTEBO BIUIMBAE Ha
SKICTh HUTTS Ta aCOIIOETHCS 3 PSJIOM CEPHO3-
HUX YCKJIaJHEHb, 30KpeMa CepleBO-CyIUHHH-
MU TOMiSIMHU, KOTHITUBHUMHU TOPYIICHHSAMH Ta
MeTabonmiyHuMu posnagamu [1-3]. Oxxum 13
KIIIOUOBMX MOMEHTIB JJIs1 BUOOpY MpaBUIIbHOL
TAKTHKH JTIIKYBaHHS € TOUYHE BHU3HAUCHHS DPiBHA
OOCTPYKIIii AMXAThHHUX MUISIXIB, IO TOCATAETHCS
3a JOTIOMOTOFO CJITT-€HI0CKOITIT [4].

VY HamoMy JOCHIJKEHHI MU TOPIBHIOBAJIU
TPHU TIIXOIM O BUKOHAHHS ITIET IPOLIETYpU —
ITiJT 9ac MIPUPOIHOTO CHY, ITiJ CEIAIIER0 3 TIPOIIO-
(dooM Ta 3 BUKOPUCTAHHIM JEKCMEIETOMIIH-
Hy. OCHOBHA BiIMIHHICTb TOJSIrajga B TOMY, IO
MEINKAMEHTO3HO-1HIyKOBaHUN COH J03BOJISIB
JOCATTH OUIBII CTaOLIBHOTO 1 mependadyBaHoO-
rO CTaHy MaIli€HTa, IO MO3UTUBHO BIUTMBAJIO HA
TPUBAJICTh BTPyYaHHs Ta KOMQOPT JiKapsi.

BukopucraHHsS AEKCMEIETOMITUHY TOKa3a-
J10 HaliMEeHIIly TPUBAIICTh MPOLEAYPH — OJIN3b-
KO 18 XBUJIMH, 110 Maiike BABIYI MEHIIIE, HIXK Y
BUMAJKy MPUPOJHBOTO CHY. Takuii pesynbrar,
IMOBIPHO, TMOSICHIOETHCSI OUTBIII KEPOBAHUM PiB-
HEM cefallii Ta MEHIIOI0 MOTPedOor0 B KOpPEKIil
MO3uIlii marieHTa abo 3ymuHKax uepe3 mpooy-
mkeHHs. [ToniOHI gaHi OTpUMyBaiM ¥ 1HIII aB-
TOpHU: 30KpeMa, 3a pe3yibTraTaMH JOCIiKCHHS
Mahmoud et al. [5], nekcMeneromiana 3a6e3me-
4YyBaB CTaOUIbHY CEallil0 3 MIHIMAJIbHUM IpH-
THIYEHHSM JIUXaHHS, 10 POOUIIO HOTO 3pyYHUM
JUISL IPOLIEAYP Y AMXAIbHUX IIJISXaX.

[Ilomo Ge3rneku, My HE BUSIBUIIN JOCTOBIPHOI
PI3HHIN Y YacTOTi MOOIYHMX €(EeKTiB MK Tpy-
namMu. Xoda y Trpymi mponodoiy 4acTiiie Tpa-
TUTSUTACH €301 alHoe, a Y TPYIi JeKCMEIeTO-
MIiTUHY — OpaauKap/isi, )KOACH 13 BHUIIAJKIB HE
noTpeOyBaB MepepruBaHHs BTPYUYAHHS M J10/AT-
KOBHX peaHiMaliiiaux 3axoniB. Lle cmiBBigHO-
CUTHCS 3 JaHUMHU JIITEpaTypH, A€ JeKCMEIETOMI-
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JIVH 3a3BUYail aCOIIIOETHCS 3 MEHIII BUPAKEHUM
TUXAJIBHAM MPUTHIYCHHM [5—06], ane Mae pu3uk
BILUIMBY Ha pUTM cepus [7].

[{ikaBUM TaKOX € PO3MOLT THIIB OOCTPYK-
uii. [lepennbo-3aaHs Gpopma BusiBUIaCSA Hairo-
HIMPEHILIOI Yy BCIX Ipymax, OJHAK MpPU 3acTo-
CyBaHHI JIEKCMEIETOMIZIMHY BOHa (hiKCyBajach
yacrime. Lle Moxe OyTu MOB’S3aHO 3 KpaLIUM
po3ciiabiieHHsIM M SKMX TKaHWH 0e3 HaJMipHOI
Jerpecii TOHYCY, sIKa 4YacTO CIIOCTEPIraeThCs
IpY 3aCTOCYBaHHI nporodoiy. Y rpymi npupos-
HOTO CHY CIIEKTp BaplaHTiB OyB ILUPIIUH, ayie
caM IIpOLeC CIOCTEPEKEHHS OyB MEHII KOHT-
POJILOBAHUM 1 ORI YYTIAUBUM 10 TPOOYIKEH-
Hs mamienTa [8-9].

3arajioM, pe3yiabTaTd JOCITIDKEHHS MiJi-
TBEP/DKYIOTb, 110 AEKCMEIECTOMINH MOXKE OyTH
e(eKTUBHUM 1 O€3MEUHUM IPenapaToM I Ipo-
BE/ICHHS MEJMKAaMEHTO3HO-1HIYKOBaHOI CIIiN-
€HJIOCKOMI1 y MaIli€HTIB 3 Ti103pOI0 Ha 00CTPYK-
TUBHE arHoOe CHY. BiH [03BOJISIE CKOPOTUTH
TPUBAIICTh TMPOLEAYPH, 3a0€3MEUNUTH Kpaliuii
KOHTPOJIb HaJI CTAHOM TaIll€HTa Ta 30€pPEeTrTH BH-
COKY SIKICTh Bi3yaJi3allii aHaTOMIYHUX CTPYKTYP
[10-11].

BucHoBku

[IpoBenenuii anai3 nokasas, 110 METOJI aHe-
CTe311 CyTTEBO BIUIMBAE HA TPUBAIICTh MPOLIEY-
pH: BUKOPHCTaHHS JEKCMEICTOMITUHY 3abe3re-
YyBaJI0 HalKopoTmuid yac BTpy4aHHsa (17.83 +
3.00 XBWJIMH) MOPIBHSAHO 3 MPONOQOJIOM Ta Ha-
TYpajabHOIO CIIN-EHIOCKOIIIEIO.

AHai3 yCKIaJHEHb HE BUSIBUB CTATUCTUYHO
3HAYYIIO1 KOpEJsIii M’k METOIOM aHecTe3ii Ta
yactororo amHoe (r = 0.063, p > 0.74) ab6o Opa-
mukapaii (r=0.288, p > 0.12). Bussneni ycknaa-
HEHHS y BUINIA1 Opaaukap/ii Ta arHoe yacTimie
3yCTpidaiucs B rpynax 3 nponodoaoM i gekcme-
JIETOMIJTMHOM, Y TIOPIBHSIHHI 3 MIPUPOAHBOIO €H-
JIOCKOITI€IO.

VY rpym 3 AEKCMEAETOMIIUHOM TPHYUHU
XpaIty Ta 00CTpYKIIi1 BUSBUIUCH OLIbII HEOTHO-
PIIHUMU, 110 MOXKE CBITYUTH PO BUIILY UYyTIIH-
BICTh Ta CHENU(DIUYHICTh IIHOTO METOMY ISl JIH-
dbepeHItiaabHOT TIarHOCTUKH.

DiHaHCYBaHHS

BukoHaHHS aHOTO JOCHIKEHHS Ta HalH-
CaHHsl pykomucy Oyio 31ilicHeHO 0e3 30BHIIII-
HBOTO (piHAHCYBAHHSI.
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Abstract: sleep-disordered breathing, particularly obstructive sleep apnea, is a prevalent
condition characterized by partial or complete upper airway collapse during sleep. It may lead to
hypoxemia, sleep fragmentation, and the development of comorbid conditions. An effective method
for identifying the site and nature of obstruction is drug-induced sleep endoscopy, which can be
performed either during natural sleep or under pharmacological sedation. The aim of this study
was to assess the diagnostic value of drug-induced sleep endoscopy using dexmedetomidine. The
study included 36 patients aged 22 to 47 years, divided into three groups: natural sleep (n=12),
sedation with propofol (n=12), and sedation with dexmedetomidine (n=12). The shortest procedure
duration was recorded in the dexmedetomidine group (17.83+£3.00 min), compared to the natural
sleep group (31.17+2.02 min). The frequency of complications, such as apnea or bradycardia, did
not differ significantly between groups. These findings suggest that drug-induced sleep endoscopy
using dexmedetomidine is an effective and safe alternative that reduces examination time without
increasing the risk of adverse events.

Key words: Sleep Apnea; Endoscopy; Dexmedetomidine; Conscious Sedation; Airway
Obstruction; Sleep Stages; Diagnosis; Obstructive; Differential.
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€Bponeiicbki Ta YKPpaiHCbKI BUMOI'M 10 peecTpauii 0OloQpyHrinuais:
peryJasiTopHi BiAIMiHHOCTI Ta HLJISAXH FapMOHi3auil

Ouaexcanap I'punzoBcbkmii', Anacracis ['punzoBcbka’, Pycinan KoBaun®,

Ogena BaBpineBnyu*

I AcniipaHT iHCTUTYTY OLIIHKH B1AMOBIAHOCTI, TirieHu Ta exonorii HMYVY imeni O.O.boromosnbis

2 JTokTop imocodii, TOCTITHUIIA B JOBIIKOBO-A0CITIAHINM JadopaTopii 3 MiKOJIOTI,
Hamionansnuit nenTp Mikpo6iosorii, [HctuTyT oxoponu 3n0pos'st imeni Kapnoca 111,
Manpwun, Icnanis

3 lupexTop aepKaBHOTO mignpueMcTBa "KoMiTeT 3 MUTaHb TIri€HIYHOTO periTaMeHTyBaHHS
MiHicTepcTBa OXOPOHH 3710pOB’ ST YKpainu"

4TIpodecop, n.men.H., mpodecop kadeapu ririeau ta exonorii HMY imeni O.O.boromosbiis
Corresponding Author:
Oleksandr Hrynzovskyi

Aleksandr.grin.ua@gmail.com

Anomauisa: 6ioghyneiyuou, wo 6asyromvcs Ha MIKpOOP2aHizMax ma ixuix memaoonimax, 0eoani
yacmiwle po3ensioarmovcs K albMepHAmued XiMiuHuUM QYHeIYUOaM y CilbCbKOMY 20CN00apcmei
ma meouyuni 6 pamxax konyenyii One Health. €sponeticoxuti Coro3z y 2022 poyi yxeaius Komniekc
oHosnenb 00 Peenamenmy (EC) Ne 1107/2009 (Regulations (EU) 2022/1438—1441), axi eusnauunu
cneyianvbHi Kpumepii 0151 MIKpOOpearizmis i yHighixosaui npunyunu oyinioeanus. Boonouac ¢ Yxpaini
yunnutl 3akon «llpo necmuyuou i acpoximikamuy ma Ilopaoox Ne 295 (1996), axi ne micmamo
cneyugiuHux NonodCeHb 0N pezlamMeHmayii MiKpoOHUx 3acobié 3axucmy pOCIuH, Wo CMEOPIOE
bap’epu Ons peecmpayii ma BUKOPUCMAHHA CYYACHUX Oio@yHeiyudie. Y cmammi mu NOpiGHIOEMO
sumozu €C'i Yrpainu 00 peccmpayii 6io@yneiyuois, ioenmughikyemo Kouo6i po3pusu (ioenmughikayis
wmamie/WGS, oyinka anmumixpobHoi pezucmenmuocmi, memabonimu, AKicmb 6upoOHUYMEd,
NPUHYUNU «HUZLKO2O DUSUKYY, NEPexiOHi NONO0NCeHHs), ma NPONOHYEMO WINAXU IMIIeMenmayii Ha
ocnosi konyenyii One Health. I'apmonizayis ykpaincokux eumoe iz peenamenmamu €C 003801umo
3a6e3nedumu npo3opy peecmpayiio 6iogyneiyudie, nioguuumu oOeznexy O0isi 300p08’s NOOUHU |
008K, NPUCKOPUMU BUXI0 HU3LKOPUUKOBUX Dionpenapamie Ha puHOK ma 3MIYHUMuU iHmezpayiro
Ykpainu 6 esponeiicokuii npocmip pe2yisimopHux cmanoapmie.

KuarouoBi caoBa: Giodynrinuau, permamentn €C, rapmonizamis crangaptiB, One Health,
arpoxiMiKaTH, pe3UCTEHTHICTh, CIIeIU(iKaIlis.

Beryn 02.03.1995 Ne 86/95-BP. lleii 3akoH Bu3Hadae
Perynaropna cuctema Ykpaiau y chepi me-  Mmopsiok AeprkaBHOI peecTpallii, TpaBuiia BUPOO-
CTHLIMIIB Ta arpoxiMmikatiB (opmyBajacs 1€ B  HHIITBA, TPAHCIIOPTYBaHHS, 30epiraHHs, 3acTO-
cepenuni 1990-x pokiB i Ga3yeTbcsi Ha 3aKOHI  CyBaHHS W yTWIII3allil MECTHIUAIB Ta arpoximi-
Vkpainu «lIpo mecturnuay 1 arpoxiMikaTuy BiJl  KariB, BCTAHOBIIIOE TIpaBa it 000B’sI3KU CY0 €KTIB
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TOCIIOJIapIOBaHHs Ta TPOMAJIsIH, a TAaKOX peria-
MEHTY€ BIJIITOBIIATBHICTD 3a MOPYLIEHHS BUMOT
oesreku [1].

PO3BUTOK NpakTUUHUX HPOLEIYp peecTpa-
uii Ta KoHTpomto Oyno 3akpimuieHo y Ilocra-
HoBi KabGinery MinictpiB Ykpainu Ne 295 Bin
04.03.1996, sixka BcTaHOBWIJIA TMOPSIIOK IPOBE-
JCHHS JepXXaBHUX BUIPOOYBaHb, JepiKaBHOL
peecTparlii Ta mepepeecTpaiii MECTUIUAIB 1
arpoximikariB, JI03BOJICHHUX JI0 BUKOPHCTAHHS B
Vkpaini [2]. LIsg mocraHoBa 3aJIUIIAETHCS YHH-
HOIO (B pemakiii cranoM Ha 26.07.2024), xoua
3a3HaBajia YHUCICHHUX 3MiH Ta THMYaCOBHUX
BTpaT YMHHOCTI [2].

OcranHi pefakiii ykpaiHCbKOro 0a30BOro 3a-
KOHY BpaxoBytoTh 3MiHu 2004, 2005 i 2022 po-
KiB, @ TakOX HOBY peaakmiro Bix 15.11.2024 (3a-
koH Ne 4017-1X), cripsiMmoBaHy Ha rapMOHI3AIIiIO
3 eBporneiicbkuM niaxoaom [1]. Ha npakrumi 3a-
SIBHUK MTPOXOAUTH JICK1JIbKa €TalliB:

[. nnanyBaHHS Jep)KaBHUX BHUIIPOOYBaHb

(BUOIp YMOBHOB&)XXEHHUX YCTAaHOB, PO3-
poOKa TPOTOKOMIB JTOCHIKEHb, OIliHKA
e(heKTUBHOCTI, 0€3MEYHOCTI Ta 3AJIUIIKIB
B 00’€KTaxX JOBKILISA, a TAKOXK 3a MOTpe-
OU — BIUTUBY Ha eHTOMO(ayHy i IPYHTOBI
MiKpoOioMHu);
dbopMyBaHHS JOChE Ha JEp)KaBHY pe-
ectpamito (onuc GopMyIsIii Ta J0MOo-
MDKHUX PEYOBHH, TOKCHKOJIOT1YHA il
€KOTOKCHKOJIOTIYHA OI[IHKHM, PU3UK [UIs
KOPUCTYBada 1 JTOBKULIS, YMOBU 3aCTO-
CYBaHHS, C€THKETKa, pe3yabTaTd AOCIi-
JDKEHb 3aJTUIIKIB JIJIsl BU3HAYEHHS MaKCH-
MaJIbHO JOMyCTUMHUX PIBHIB Y Xap4OBUX
KyJbTypax);
eKCIIEPTHI TPOUEAYPH, MO0 KOOPAHMHY-
I0ThCSI MiHICTEPCTBOM €KOHOMIKH, JO-
BKUUUIS Ta CLIBCBKOTO TOCIIOIAapCTBa
VYKpaiHu sSIK KOMIIETEHTHHM OPTaHOM;
B HECEHHs mnpemnapary 1o Jlep:kaBHoro
peecTpy 3aco0iB 3aXHCTy POCIHH 1 JI0-
MyCK Ha PUHOK y pa3i MO3UTUBHOTO BUC-
HOBKY.

OxpemMo AJisi OPraHivHOTO CEKTOPY BHUPOO-
HUKU MaroTh 3BipaTu mpemnapatu 3 Ilepenikom
JI03BOJICHUX PEYOBHH JISi OPraHiuHOTO BHPOO-
HUIITBA, SIKUA 3aTBEPIKYETHCS BiINOBITHUMH
MiI3aKOHHAMH aKTaMH Ha BUKOHAHHS 3aKOHY

IL.

I1I.

IV.
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VYkpaiau «I1po 0CHOBHI MIPUHITUIIN Ta BUMOTH JI0
OpraHiuHOTO BUPOOHUIITBA, 00Iry Ta MapKyBaH-
HsI OpraHivyHoi mpoayKIiii» [3].

Takum unHOM, X04a YKpaiHa Mae dopmai-
30BaHy CHCTEMY JIep:KaBHOI peecTpailii 3aco0iB
3aXUCTy POCIMH, Y Hill oci BICYTHI creriati-
30BaHi mpoueaypu s 6iodyHrinmaiB (3o0kpe-
Ma, Ha OCHOBI MIKpOOpraHi3miB), siki y €Bpo-
nelficbkkoMmy Cor031 perIaMeHTYIOThCS HOBITHIMU
NOJOKEHHAMH, npuidHATAME y 2022 pomi. Lle
CTBOPIOE Oap’epu Jisi TapMOHi3allii 13 Cy9acHH-
MU T1AX0J1aMU, 10 0a3yroThCs Ha KoHIen i One
Health.

Mera

301ACHUTH MOPIBHSUIBHUHN aHAI3 PeryasTop-
Hux BuMor €C ta Ykpainu moao 6ioyHrinumis
1 BUIUIUTH IIISXH TapMOHi3allii.

Marepiaum i MmeToau

[IpoananizoBaHO HOPMAaTHBHO TMPABOBI J0-
kymeHtd €C Ta YKpaiHu MO0 BHUKOPUCTAHHS
6ioyHrinuaiB. BukoHaHO MOpIBHSUIBHUN Ipa-
BOBUI aHaI13, KOHTEHT-aHaI13 HOPMaTUBHUX JI0-
KyMEHTIB, CHHTE3 3 TOYKH 30py KoHIemnii One
Health.

Y po0OoTi BUKOPUCTAHO METOAU KOHIENTY-
aJbHOIO0 MOJCIIOBaHHS, 01017110CEMaHTHYHHMIMA,
aHaJizy ¥ CUHTE3Y.

Pesyabraru

Pesynbratn  nmocnmipkeHHS TOKas3ald, IO
HOpMaTHBHO-TIpaBoBa 06aza €C momo 6iodyH-
rinuaiB moOyqoBaHa 3a YIiTKOIO l€papxi€ro, siKa
OXOIUIIOE 3arajbHi ITOJOXKEHHS, CIIeIliaji30BaHi
JIOTIOBHEHHSI TSI MIKPOOPTaHI3MIB 1 IOTIOMIXKHI
ToKyMeHTH. Taka CTpyKTypa Jae 3Mory 3abesme-
YUTHU MPO30PICTh 1 MOCHIIOBHICTh Y MPOLEAYypl
peecTpariii Ta OLIHIOBAaHHS MIKpOOHHMX 3ac00iB
3axXUCTy pocauH. CXeMaTU4YHO ISl CUCTeMA Tpe/-
cTaBlieHa Ha PucyHky 1.

CrpyKTypa €BpOINeHChKIX HOPMAaTHBHUX aK-
TiB, BijoOpakeHa Ha PUCYHKY |, 3amae Tpupis-
HEBY JIOTIKY pETyJtoBaHHS: 0a30Bi1 MOJOKEHHS
Pernamenty (EC) Nell107/2009, cnerudiuni
nornoBHeHHs1 makety 2022 poky (Permamentn
2022/1438-1441), a TakoX CyIyTHI JOKYMEHTH,
IO CTBOPIOIOTH 3araJlbHUN KOHTEKCT (100pH-
Ba, OpraHiyHe BUPOOHUIITBO, CTAIHI PO3BUTOK,
xapuoBa Oesreka). s OGaratopiBHEBa cucTema
HE OOMEXYEThCS JCKIApaTUBHUMH BHMOTAMH,
a Oe3mnocepenHbo (popMye MpakTH4YHI KpHUTEPii,
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Pucynok 1. CTpykTypa €Bponeichkux akTiB mojo oiodyHrinuais: I — 6a3oBwmii pernament; 11 — crienianpHi
nonoBHeHHs (2022 pik, «makeT i Mikpooprani3misy); 11l — cymyTHi qokymeHTH

SIK1 3asIBHUK MMOBMHEH BUKOHATH IIPH MiATOTOBII
noche Ha OiodyHTInNI.

Inakme kaXyyu, HOPMAaTUBHHUM «KapKac»
(Puc. 1) tpancdopmyeTscsi y KOHKpETHI OIo-
ku iHpopMaIii, MO MiAIATaI0Th 000B’SI3KOBIM
MepeBipll: 1IEHTUYHICTD 1 CTaOUIBHICTh MIKpO-
OpraHi3my, OIliIHKa TMaTOT€HHOCTI Ta 1H(EKIIii-
HOCTI, TOKCHKOJIOT1YHA 1 aJIepreHHa 0e3nexa s
JIONWHU, PU3UKU TOUIMPEHHS aHTHUMIKPOOHOI
PE3UCTEHTHOCTI, aHali3 MeTa0oMITiB, a TaKOXK
€KOJIOTIYHA OIliHKa BIUIMBY Ha HELIJIbOBI opra-
Hi3mu. Came 111 eJIeMEeHTH, JeTalli30BaHi y MaKe-
Ti PermamentiB 2022/1438-1441, y3aranbHEeHO
MOKa3aHi Ha PUCYHKY 2, SIK MPaKTHYHI CKJIa10Bi
Jocke. TakuM YHHOM, B3a€EMO3B’ 30K MIXK JBO-

Ma PIBHSIMH — «HOPMAaTHBHOIO CTPYKTYpPOIO» Ta
CMPAKTUIHAMHA BUMOTaMW» — JIEMOHCTPYE, 5K
€BPOTICHCHKI CTaHAAPTU 3a0€3MEeUyI0Th MOBHUM
[IMKJI PETyTIOBaHHS: BiJl 3aKOHY 10 J1aboparop-
HHX 1 MOJBOBUX JOCTIIKEHbD, SIKI BKIIOYAIOTHCS
y Marepiajiu 3asBHHKA.

[IpakTuuHi eneMeHTH, HaBeIEHI HAa PHUCYH-
Ky 2, BiI0OpakatoTh OCHOBH1 OJIOKH JaHHX, SIKi
BIJIMOBIJHI perynsaTopHi opranu B €C Buma-
raroTh BiJl 3assBHUKIB MPHU MiATOTOBIl JOCKE HA
MiKpoOHi 3acobu 3axucty pociuH. Came BOHU
BU3HAYAIOTh «MIKPOOHY CHEIUdiKy» MaKeTy
Pernamentis €C 2022/1438-1441: inentudi-
Kallisg IITaMmy, IepeBipka Horo cTabuUIbHOCTI Ta
SKOCTI BHpPOOHMIITBA; OI[IHKA TATOTeHHOCTI,

PucyHok 2. [IpakTuyHi €1eMEHTH TOChE Ha MIKPOOHI 3aC00H 3aXHUCTy poCiauH (010(hyHTIITHIN)
3a norikotro maketa €C 2022/1438-1441
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1H(DEKIIHHOCTI, TOKCUYHOCTI Ta aJepreHHOCTI
(6e3meka myist TOAMHM); aHAJI3 PU3UKIB TTepeaa-
4i reHiB aHTUMIKPOOHOT pe3UCTEHTHOCTI; BU3Ha-
YEHHS MOTCHIIMHO HEOE3MEUHMX META0OIIITIB; a
TaKOX KOMIUIEKCHA OIliIHKA €KOJIOT1YHO1 Oe3MeKku

Ta BIUIMBY Ha HEIIbOBI OpraHi3MHu.

VY cBoro uepry, ykpaiHchbka HOpMaTHBHA 0a3za
MTOKH IO HE JIETaNi3ye€ IIi OJIOKW HACTIIBKH TIIH-
0oKko: peecTparisi 010pyHTIIUIB 3AIHCHIOETH-

ISSN 2786-6661
eISSN 2786-667X

sl 3a 3araJIbHUMHU IPaBUJIAMU JJIsl TIECTUIIHIIB,
[0 CTBOPIOE TEBHI MPOTaIuHU y cdepi OIiHKH
MikpoOHuX mpemnapariB. Tomy y Tabmumi 1 mo-
JAaHO TIOPIBHSHHS KJIFOYOBHX €BPOMEHCHKUX
periaMeHTiB 1 BIMOBIJHUX YKPAiHCHKUX aKTIB,
10 IGMOHCTPYE, SIKi caMe eIEMEHTH BXKe rapMo-
HI30BaHi, a sIKi 11e MOTPEOYIOTh TOOMPAIIOBAHHS
Ha PIBHI 3aKOHOJABCTBA Ta ITiJI3aKOHHUX JIOKY-
MCHTIB.

Taoauus 1. IlopiBHsUIbHA XapaKTEPUCTHKA HATIOBHEHHSI JOChE Ha MIKPOOHIi 3ac00M 3aXHCTy
pocnuH (610(YHTIIH/IN) 32 JIOTIKOIO €BPOMECHKUX Ta YKPATHCHKMX HOPMAaTUBHUX JOKYMEHTIB

Kurouosi perinamentn €C (1107/2009,
2019/1009, 2021/1165, 2022/1438-1441,
2073/2005, Iupextuna 2009/128/EC)

3axon Ne 86/95-BP «Ilpo nectunuau
i arpoximikaTn», [llocranoBa KMY
Ne 295/1996, canitapui npaBuiaa, Hakazu MO3
i MinarponosiTuku

I. IneHTMYHICTH MiKPOOPraHi3My Ta KOHTPOJIb AKOCTi BUPOOHHIITBA

BcTaHoBIOIOTE BUMOTH 0 iMeHTH(IKAIIIT
LITaMiB, TEHETUYHOI CTA0LJIBHOCTI, YNCTOTH
KyJIBTyp; KOHTPOJIb MApTiid Ha eTari
BHPOOHHIITBA

Bumarae peectpaiiiro Ta TOKCHKOJIOTO-TITi€EHIYHY
OITiHKY, aJie¢ HeMa€E OKPEMOTO OJIOKY IS MOJICKYIIIPHOT
imeHTH(IKAI] Y1 TEHOMHOTO CEKBEHYBaHHS; KOHTPOITb
SKOCT1 BUPOOHUIITBA peryiroeTbes 3aranbanmu JCTY
Ta TeXperIaMeHTaMu

I1. Be3neka /151 JIIONMHM: MATOTeHHICTh/iH(peKUiiHiCTh, TOKCUTeHHICTh, aJIePreHHICTh

OO0O0B’s3K0B1 TECTH Ha ITATOI€HHICTD,
aJIepTreHHICTh, TOKCUHU/METa0O0IiTH

OLIHIOETHCI TOKCUKOJIOTIYHI BJIACTUBOCTI Ta OE3IIEYHICTH
JUTSL JTFOMIUHH, aJIe CHCTEMHOT OIIHKH aJIEPTeHHOCTI

Ha PiBHI MIKpOOpraHi3My BiZICyTHS, OIlIHKa IaTOT€HHOCTI
HE KOPEJIIOE 3 €BPONEHUCHKUMU M1IX0AaMu

III. AuTumikpodna pe3ucteHTHicTh (AMR) i nepenaya rexis

[Ipomnucana o1fiHKa 31aTHOCTI IEPEHOCHUTH
T'eHU PE3UCTEHTHOCTI, CITIBBIJJHECCHHS 3
MEJIMYHO 3HAYYIIUMHU aHTUOI0TUKAMU

Hemae B 3akoHOmaBCcTBI; AMR po3mismaerbes e
y BeTepHHApIii Ta MEUIIHMHI, HE B KOHTEKCTI
OiodyHrinmmiB

IV. MeTa6o1iTH, 110 BUKJIUKAKTH 3aHenokoeHHs (MoC)

OO00B’A3KOBHIA CKPUHIHT Ta OILiHKA
HeOe3neyHnx MeTaboiTiB

BuMoru cTocyroThes IHIle 3aTUIIKOBUX KiJTbKOCTEH
JIIOYMX PEUOBHH Y POAYKTaX Xap4yBaHHs; CIICLIaIEHOTO
noHATTs MoC Hemae

V. Exosoriuna 6e3neka i HeulJIbOBi opra”izmu

KomMIiekcHa OLiHKa BIUIMBY Ha IPYHT, BOLY,
3alUJIFOBAYiB, MTaxXiB, puod

HasiBHICTh BUMOTH «EKOJIOTTUHOT EKCIIEPTU3NY, aJIC HEMAE
JeTajizalii oo TECTIB Ha HEelliJIbOBI OpraHi3MH

VI. E¢dexTuBHIiCTS i «yHi(OpMHI MpHHIMIII»

AnanTye €MHI TPUHITAIHN OI[IHKU Ta
aBTOpH3aIlii IMpemapariB 3 MiKpOOpTaHi3MaMH,
JToKa3 e(peKTUBHOCTI 3 ypaxyBaHHIM
PE3UCTEHTHOCTI Ta (HITOTOKCHIHOCTI

HocnimkernHs eeKTUBHOCTI MPOBOASTH YITOBHOBAYKEHI
THCTUTYI1, aie KpuTepii «yHiPOpMHOCTI» BiACYTHI,
3aCTOCOBYIOTHCSI Hall. METOJUKU

VIL. llpoaykroBuii piensb (PPP): cneunpikanii, 30epiranas, MapKkyBaHHs

HasBHi MikpoOionoriuai KpuTepii s
MPOAYKTIB Ta BUMOTH JI0 CTabiIbHOCTI,
MapKyBaHHS

3rigHO BUMOT €THKETKA MA€ MICTATH CKJIAJ 1 K1ac
HeOe3MeKH, aje BiICyTHI cnenudidHi BUMOTH
JI0 CTabUTFHOCTI MIKpOOHUX 3aC00iB
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Saxinuenns maon. 1.

Karouosi pernamentn €C (1107/2009,
2019/1009, 2021/1165, 2022/1438-1441,
2073/2005, Inpextuna 2009/128/EC)

Ne 295/1996, canitapui npaBuiaa, Hakazn MO3

3akon Ne 86/95-BP «Ilpo nectnuman
i arpoximikaTn», [locranoBa KMY

i MinarponoaiTuku

VIII. IlepeTnH i3 no6pnBamu/diocTHMyasiTOpaMn

[paBuna ans puHKY 100pUB 1
OioctumyssiTopiB BuMoru 710 opranigHoOro
BUPOOHHIITBA Ta IEPETIKH JO3BOJICHUX
3aco0iB

ITocTaHoBa npo opraHiuHe BUPOOHHIITBO;
010CTUMYJISITOPU PETYIIIOIOTHCS YaCTKOBO

IX. AnmiHicTpaTuBHA paMKa Ta oililiiHNIi KOHTPOJIb

HasiBHa nipo3opa crcreMa B3aEMHOTO
Bm3HaHHA, EFSA, €Bpoxomicis

Hasigauit mopsimok peectpartii IECTHITHIIB

1 arpoxiMikariB; KOHTPOJb 3iHCHIOIOTE MO3,
MiHarporomiTHK Ta JepXKIponcoxkuBciryk0a, oqHaK
TapMOHI3aIlisl 3 €BPONEHCHKUMHU CTPYKTYPaMH BiJICYTHS

[TopiBHsbHUE aHaMi3, HABEACHUN y Tabnu-
i 1, AeMOHCTpye, MO yKpaiHChKa MpOoIeaypa
peectpartii OiopyHTIHAIB Hapa3i 6a3yeThCs Te-
PEBAXHO HA 3arajbHHUX ITIX0AaX 10 MECTHITU-
JiB, TONI SIK €BpOMEHChKa MOJEh Tepeadavae
JIeTaji30BaHl BUMOTH caMme JUIsi MIKpOOpraHi3-
MiB, BKJIIOYAIOYM OI[IHKY METa0OJIiTiB, PU3HKIB
AHTUMIKPOOHOT PE3WCTEHTHOCTI Ta BIUIUBY Ha
Hel1boB1 opraHizMu. Lli BiAMIHHOCTI BU3HAYa-
IOTh Ti OJIOKH JaHUX, SIKI HEOOXITHO AOJATH IO
JI0ChE, TI00 BOHO BIAMOBIIATI0 CY4YaCHUM €BPO-
MEVCHKUM CTaHIAPTAM.

3 ypaxyBaHHSM I[bOTO BHHHKA€E MOTpeda y
MPaKTUYHOMY IHCTPYMEHTI Ui 3asBHUKA —
CBOEPIIHOMY «UEK-JTHUCTI», 10 JOMOMOXE CHC-
TEeMaTHU3yBaTH KIIIOUOBI €JIEMEHTH JIOChE 32 JIOT1-
koto maketa PermamentiB €C 2022/1438-1441.
Takuii miaxiag gae 3MOTy He JIHIe 3a0e3NeUnTH
BIJIMOBIIHICTh MaOyTHIM HaI[lOHAJTbHUM BUMO-
ram, ajie i mAroTyBaTH AOCHE 10 MOTEHIIHHOL
excriepTusu Ha piBHi €C.

Hamu Gyno po3po0neHo MpakTUYHUN mepe-
JiK iHOpMAIii, SKy BapTO BKJIIOYATH J0 JTOCHE
Ha MIKpOOHI 3aCO0M 3aXHCTy POCIHH, 3 ypaxy-
BaHHSM aKTyaJIbHUX €BPONCHCHKUX BHMOT Ha
OCHOBHI OJIOKIB JaHMX, sKi peryisitopu B €C
BUMAraroTh BiJI 3asIBHUKIB IIPH ITiITOTOBII TI0ChE
Ha MIKpOOH1 3aCO0H 3aXUCTy POCIIHH:

1. IneHTHYHICTH MIKpOOpPraHi3My Ta KOH-
TPOJIb SIKOCTI BUPOOHHUIITBA.

[ToBHuI macnopt mramy (TaKCOHOMist/eno-
3uUTapiii), onuc BUPOOHUITBA, crienudikaiii Ha

TUTP/KUTTE3NATHICTh, TEPENIK 1 JIMITH JIOMi-
IIOK, BaJiOBaHl aHATITHYHI/KYyJIbTYpHI/MOIIe-
KyJISApHI METOAM I ifAeHTUdIKAIil mTaMy Ta
BUSIBIICHHS! KOHTaMiHAI[I{, TPOTOKOIH CTa01lb-
HOCTI B 30epiranHi.

2. be3neka s MIOAWHU: TATOTEHHICTH/iH-
(eKIilfHICTh, TOKCUTCHHICTh, AJIEPTEHHICTb.

Hani in vitro/in vivo mono iH}ekiHocTi/
MaTOTeHHOCTI, TeMIiepaTypaux/pH-moporis poc-
Ty, BIDKMBAHHS Ha IIKIp1/CIM30BUX, IMyHOOE31e-
KH, a TakoX omisi sniteparypu (QPS/ictopis 6e3-
MEYHOTO BUKOPHUCTAHHS — SIKILO €).

3. AuTuMikpoOHa pe3ucTeHTHICTh (AMR) 1
nepeaya reHis.

I'enomHi paHi/maHeni PE3UCTEHTHOCTI, Ha-
JeKHUM 4nHOM iHTepnperoBaHi (WGS, HasBHI
AMR-kacetn), odopmieHa OIiHKa TOPH30H-
tanpHOTO Tepenocy (HGT) + mman miHimizamii
pU3HUKy (YMOBHU 3aCTOCYBaHHsI, 1100 YHHKHYTH
CEJIEKIIIITHOTO THUCKY).

4. MeTa0oJ1iTH, IO BUKIHKAIOTH 3aHEMOKO-
enns (MoC).

[Tepenik/inenTudikaris MeTaboITIB, IJIaH/
pe3ybTaTH MOUTYKY 3aJUIIKIB Y BpoXKai, TOKCH-
konoriyHi  opientupu  (NOAEL/pedepenTHi
piBHI) Ui KIIOYOBUX MeTabouiTiB a60 0OTpyH-
TYBaHHS «HEAKTYaJIbHOCTI» (32 HU3BKOI EKCITO-
3H|IIIT).

5. Exornoriuna Oe3neka i HelllJIbOB1 OpraHi3-
MH.

Jlani mpo BIWKWUBAHHS/3HWUKHEHHS B TPYH-
Ti/Bomi/Ha pocnuHi, pe3ynsrath HTO-tecriB
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(6mxonm/enToMoayHa, TOMIOBI YePB’ IKH, BOJI-
Hi 6e3Xpe0OeTHI), MOIeTbHI OI[IHKH €KCTIO3HITIH.

6. EdbexTuBHICTh 1 «yHIDOPMHI TPUHLIUTIN.

[TonboBi/mabopaTopHi AOCHIIN, HTPOTOKOJIN
PE3UCTEHTHOCTI, pekoMeHaamii moao [IPM-inTe-
rpaiii Ha eTHKETIII.

7. TlponmykroBmii piBeHb (Plant Protection
Products): cnemmdikamii, 30epiranHs, Mapky-
BaHHS.

Jlani cTabuIbHOCTI (32 3asBJICHOTO CTPOKY i
TEeMITepaTyp), MIKpOO10JIOTIUHI KPUTEPIi mapTii,
THCTPYKIIii/00MeXEeHHS 3aCTOCYBaHHs, iHQOpMa-
uis npo 313/inTepBanu 6e3MeYHOrO BUXOLY.

8. Uitke (hopMytoBaHHS (QYHKIIT IPOLYKTY

OnHO3HauHEe BU3HAYCHHS NPU3HAYCHHS,
cdepy 3aCTOCYBaHHS Ta MEXaHI3M JIii MPOIYKTY
(Harmpukiam, 610w UM 3acid 3aXHCTy POCIHH),
o0 YHHUKHYTH TIPaBOBOI HEBHU3HAUCHOCTI Ta
PeryasaTopHOro KOHQIIKTY MUK pexumamiu. Lle
J03BOJISIE 00OpaTH NMPaBWIIBHUAHN NUISAX peecTpaii
Ta YHUKHYTH «IpPOBaly» M)XK HOPMAaTHUBHUMHU
HIIXOIaMU.

9. AnmiHicTpaTMBHa paMKa Ta O(IiAHUN
KOHTPOITb

DopMyBaHHS IPO30POi CUCTEMHU JIEPIKABHUX
OpraHiB, BIANOBIAATBHUX 32 PEECTpaIlito, OIiH-
Ky, MOHITOPMHT Ta IHCHEKI[IHHUN KOHTPOJIb;
3a0e3neyeHHsd MIKB1IOMYO01 B3aEMOII] Ta BiIIIO-
BITAJILHOCTI Ha BCIX €Tamax >XUTTEBOTO IHKITY
MIPOAYKTY.

10. CunxpoHi3allis mporenyp oorpyHTyBaH-
H1 MRL (MakcHMMalbHO IOMYCTHMHX 3aJUIII-
KiB)/MIKpPOOI10JIOTTYHHX KPUTEPIiB

[apanTye Ge3meuHiCcTh XapuOBUX MPOIYKTIB Ta
JI03BOJISIE YHUKHYTH TEXHIYHUX TOPrOBHUX Oap’e-
piB ipu BUXO/I1 HA pHHOK €Bporeiicbkoro Coro3y.

OorosopeHHst

B Vkpaini moku 1mo BiICYyTHI BHOKpEMIIE-
HI Ta JeTaJi30BaHi BUMOTH CaMe JJIs MIKpOOp-
raHi3MiB, SIK aKTUBHMX PEYOBUH Ta Mpenaparis
Ha X ocHOBi. YUMHHI JOKyMEHTH ab0 MOJAI0Th
3arayibHy Ae(iHilii0 «MIKpOOHOTO mpenapary»
(manmpukinan, y Bkaziskax MO3 2004 p.), abo x
BUBOJIATH MiKPOOIOJIOTIYHI MECTHIIHIN 32 MEXKI
«xiM14HOD» ririeHiunoi knacudikamii (ACaunlliH
8.8.1.2.002-98). ¥ pesynbrari 6a30Ba mporemy-
pa peectpartii 11 6i0yHTIUAIB ChOTOMHI (haK-
TUYHO 1IGHTUYHA JI0 3arajibHOi IPOLEAYPH IS
BCIX 3aC00iB 3aXUCTy POCIHH 32 MOCTaHOBOIO

ISSN 2786-6661
eISSN 2786-667X

KMY Ne 295 [2], 13 101aTKOBUM 3aCTOCYBaHHSIM
CaHITapHHUX Ta XapuOBUX HOPM, 30KpeMa depes
Haka3 MO3 Ne 966 (ririeHiuHa perjamMeHTaIis)
ta Hakaz3 MO3 Ne 625 (BcranoBienHss MJIP)
[4,5]. BigcyTHICTh crieriani3oBaHUX TOJOXKCHb
CTAaHOBUTH KJIIOUOBY DETYIATOPHY IPOTAIUHY
nopiBHAHO 3 €C, 10 MOX€e NPU3BOAUTHU /0 He-
MOBHOI OI[IHKM PU3UKIB (30KpeMa 1110710 TOKCHUY-
HUX MeTaloNITIB 1 Tepenadi TeHIB aHTHUMIi-
KpOOHOI PE3UCTEHTHOCTI), a TAKOXK YCKIIQTHIOE
€KCIIOPTHI MEepPCIEKTUBH.

Ha Biaminy Bin Ykpainu, y €C micns yxsa-
nenHs «makera 2022» (Permamentu 2022/1438—
1441) [8-11] chopMoBaHO MiMICHUN MiIXiA IO
MIKpOOHMX aKTUBHUX PEYOBHH 1 Tpemnaparis:
BU3HAYCHI KPUTEPii 3aTBEPKCHHS, BUMOTH IO
JAHUX 10A0 MeTaboMiTIB 1 MOOUIBHOCTI TEHIB
PE3UCTEHTHOCTI, CIeIiani30BaHl METOIUKH BH-
npoOyBaHb €(PEKTUBHOCTI Ta €IWHI MPUHIIAIIH
aBropu3anii. Ile 3abesnedye cuctemMHe Bpaxy-
BaHHs OI10JIOT1YHOI TPUPOAM MIKPOOPTaHi3MiB,
YiTKe YIpaBIiHHSA PU3UKAMU IS 3I0POB’S JIIO-
JUHU ¥ JOBKULIS Ta BIAMOBITHICTH CTpaTerii
«Big ¢pepmu o Bugenkm» (Farm to Fork) [12].

BogHouac HOpMaruBHMI Kapkac YKpaiHH
B)KE 3HAYHOIO MIpOI0 TapMOHI30BaHO 3 MPAaBOM
€C: TtepmiHOJOrIS, IHCTUTYTH, IHTETPOBAHUMN
3axuct pociuH (IPM), cucrema odiuiiiHOro
koHTpoJto [ 1-3]. [Toganpiie 3aBaaHHs MOJIsITae y
BIIPOBA[)KEHHI BUMOT JI0 CTPYKTYPH JOChE, Me-
TOJUK BUIIPOOYBaHb 1 KPUTEPIiB OLIIHKHU Oe3MeKH
Ta e(peKTUBHOCTI 3a 3pa3koM nakety 2022/1438—
1441. BignoBigHi ypsao0Bi IHILIATUBU ILOJO
OHOBJICHHSI TIPOLIEAYp JEp>KaBHOi peecTparii
B)XE ONPWIIIOAHEH]; OUIKYy€EThCS TAKOK PO3BUTOK
uudposoi cuctemu «e-Ilectunuan» [13]. Ixue
OPUMHATTSA 3aKPIIUTh IPAKTUKY, CYMICHY 3 per-
namentamu (EC) Ne 283/2013 Ta Ne 546/2011
[6,7] y «MiKpOOHIiH pemakitii.

Jlo MoMeHTy HaOyTTs YMHHOCTI HOBHUX IIO-
PAOKIB 3asBHHUKAM JOIIBHO BXKe 3apa3 (op-
MYBATH J0ChE 32 €BPONECHCHKUMU CTaHIApTaMU
(Reg. 283/2013, 284/2013, 2022/1438-1441)
[6,9-11], Bxmowaroun GLP/GEP-BunpoOyBan-
Hsl, TOCJIIDKEHHS 3alIUIIKIB 3a Moaeinio EFSA
PRIMo Ta nmoKyMeHTYyBaHHS BiJICYTHOCTI ITaTo-
TEHHOCTI ¥ TOKCHYHUX METAOOMITIB BIMOBITHO
10 OECD-raiinis. e mo3Bonuth Ge3mnepeniko-
HO TIPOWTH a/TaNTOBaHI HAI[IOHAIBHI TPOLIETypH
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Ta BOJHOYAC 3a0€3MEeYUTh BIAMOBIAHICT, Maili-  YITKO PO3MEXye OlONMIM Ta 3acO0iB 3aXHUCTY

OyTHIM BUMOTaM ]ISl BUXOAy Ha puHOK €C. POCIIMH, 3MEHIIMTH MPABOBY HEBHU3HAYCHICTH 1
BucHoBku IyOIIIOBaHHSI PETYIIALIN.
HasiBHa perynsitopHa cucremMa YKpaiHu 3a- Po3BUTOK  €NEKTpPOHHHMX  IHCTPYMEHTIB

Oe3neuye 6a30BUIi pIBEHb KOHTPOIIO 3a peecTpa-  («e-Ilectunman») 3abe3neunts nUdpPOBHUIl Har-
II€I0 Ta 3aCTOCYBAaHHAM O10(YHTIIMIIB, IPOTE  JIAJ, MOHITOPUHT O€3MEeKH i MPO30PiCTh JAHIIIO-
BIJICYTHICTh OKPEMUX TIOJIOXKEHB JIJISI MIKPOOpTra-  Ta MOCTaYaHHsI, 0 € KIFOUYOBUM JUIsI KOHIICTITIi
Hi3MIB CTBOPIOE CYTT€BUH po3puB i3 cydacHumu  One Health.

Bumoramu €C. ®diHaHCyBaHHA

Ki1ro4oBOr0 BIIMIHHICTIO € HEIMIIEMEHTOBA- Jlane noCHDKEHHS HE OTPUMAao 30BHIII-
Hi osto>keHHs nakety 2022/1438-1441, mo per-  Hphoro (piHAaHCYBaHHS.
JIaMEHTYe€ 11eHTHdiKaIliro mramis, ominky AMR KondutikT inTepeciB
ta MoC, a TakoX €1HI TMPUHIIMITK aBTOPH3aIlii ABTOpH JEKJIAPYIOTh BIICYyTHICTh KOH(PIIKTY
MIKpOOHHX 3aC001B 3aXUCTY POCIIUH. 1HTEpeCiB.

BBenennst cremiagbHUX MIKpOOHHUX BHMOT 3roaa Ha nmyOaikaniro
(anasor makety 2022/1438-1441) no3Bonuts rap- JloTpruMaHO yCixX MpaBWJI Ta MOJOKEHb KOMi-

MOHI3yBaTH OLIHKY 0€3MeYHOCTI i epeKTUBHOCTI ~ TeTy eTuku HaykoBux myOmikaniii (COPE). Bei
010QyHTIIMIIB 13 €BPONEHCHKUMH CTaHAAPTaMH,  aBTOPH O3HAHOMIICHI 3 TEKCTOM PYKOIUCY Ta Ha-
320€3MeYNTh MPO30PICTh 1 MPUCKOPUTH JOCTYII IO JaJIA 3TOAY Ha HOTO MyOJTiKaIlifo.

PHHKY «HU3bKOPU3UKOBUX» MPOIYKTIB. ORCID ID Ta BHecOk aBTOpiB

OHOBIIEHHST CaHITAPHUX MPABWI i3 ypaxy- 0000-0002-2273-3331 (A, B, C, D,
BaHHAM 0100e3nexu MikpoOHux 33P migBummth  Anastasiia Hrynzovska
3aXHUCT TEPCOHATY W JTOBKULIA, a TaKOX Y3TO- (A, B, C, D,) Oleksandr Hrynzovskyi
JIUTh YKPaTHCHKI HOPMH 3 CYYaCHOIO MPAKTHKOIO 0000-0002-4871-0840 (B, E, F) Olena Vav-
6106e3nexu B €C. rinevych

CunxpoHnizauis npoueayp OOIpyHTYBaHHS (B, E, F) Ruslan Koval
MRL/MiKpo6i0JIOTIYHUX ~KPUTEPIIB TapaHTye A — Work concept and design; B — Data
0e3MevHiCTh XapyoBUX NMPOAYKTIB 1 mae 3mory  collection and analysis; C — Responsibility
YHUKHYTH TOProBux Oap’epiB Ha puHky €C. for statistical analysis; D — Writing the article;

[puiinsaTTa okpemoro 3akoHy mpo Oiomunu  E — Critical review: F — Final approval of the
(immuremenTarisi Biocidal Products Regulation)  article.
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Abstract: biofungicides based on microorganisms and their metabolites are increasingly considered
as alternatives to chemical fungicides in agriculture and medicine within the framework of the One
Health concept. In 2022, the European Union adopted a comprehensive set of updates to Regulation
(EC) No 1107/2009 (Regulations (EU) 2022/1438—1441), which established specific approval criteria
for microorganisms, new data requirements, and uniform principles of evaluation. At the same
time, Ukraine continues to rely on the Law “On Pesticides and Agrochemicals” and Governmental
Resolution No. 295 (1996), which lack specific provisions for microbial plant protection products,
creating barriers to the registration and use of modern biofungicides. In this article, we compare the
EU and Ukrainian requirements for the registration of biofungicides, identify key regulatory gaps
(strain identification/WGS, antimicrobial resistance assessment, metabolites, manufacturing quality,
“low-risk” principles, transitional provisions), and propose a stepwise roadmap for harmonization
aligned with the One Health approach. Harmonizing Ukrainian requirements with EU regulations will
enable transparent registration of biofungicides, enhance human and environmental safety, accelerate
the market entry of low-risk bioproducts, and strengthen Ukraines integration into the European

regulatory framework.
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Features of cognitive impairments in different mechanisms of mild
traumatic brain injury: a literature review
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Abstract: in wartime, a significant number of military personnel and civilians experience mild
traumatic brain injuries, which negatively affect their quality of life, social adaptation, and recovery
rates. Functional limitations caused by mild traumatic brain injuries impact cognitive, motor,
communicative, and social domains. This review aims to explore the impact of mild traumatic brain
injury on the development of cognitive dysfunctions through a biblio-systematic analysis of scientific
literature. The study utilizes data from PubMed, Scopus, and Web of Science to investigate the effects of
mild traumatic brain injury on cognitive impairments. The article analyzes various mechanisms of mild
traumatic brain injuries and their impact on cognitive functions. It characterizes the types of cognitive
and behavioral impairments resulting from mild traumatic brain injuries, such as decreased attention,
memory deficits, impaired executive functions, and reduced processing speed. Special attention is given
to blast-induced trauma, which amplifies the consequences of mild traumatic brain injuries through the
primary effects of the blast wave. The literature analysis identified pathophysiological mechanisms,
including metabolic cascades, structural brain damage, and neurotransmitter imbalances. A decrease
in prefrontal cortex activity and disruptions in connectivity with other brain regions were observed.
The study found that recovery dynamics in mild traumatic brain injuries patients vary depending on
factors such as age, recurrent injuries, and psychological conditions. Comorbidities like depression,
sleep disturbances, and chronic pain can exacerbate recovery outcomes, while the level of education
serves as an important predictor of cognitive recovery. The effectiveness of diagnosis and rehabilitation
during wartime relies on the implementation of a comprehensive approach, including screening tests,
neuroimaging methods, and rehabilitation programs. The article provides an in-depth review of tests
for memory, attention, and executive functions, such as the Psychomotor Vigilance Test, Rey Auditory
Verbal Learning Test, and Stroop Test, as well as modern gamified rehabilitation programs like FitMi
Home Therapy Program and ImPACT, which combine physical and cognitive exercises. Future research
should focus on the development and improvement of methods for monitoring the condition of patients
after mild traumatic brain injury, as well as the creation and adaptation of cognitive testing scales and
programs for Ukraine. The primary aim is to enhance the quality of life of military personnel, facilitate
their social adaptation, accelerate recovery after injury, and develop individualized rehabilitation
programs.

Keywords: Cognitive Dysfunction; Brain Concussion; Military Personnel; Neurological
Rehabilitation; Explosions.
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Introduction

The consequences of war-related injuries
include the development of functional limitations
in military personnel, which, according to the
International Classification of Functioning, Disa-
bility, and Health (ICF), manifest in six domains:
cognitive, motor, self-care, interpersonal
interactions and relationships, life activities,
and participation in community life. The most
significant impact has been observed in functional
status cognitive (memory and concentration),
communication, social, and life aspects [I1,2].
Military personnel members with mild traumatic
brain injury (mTBI) and blast injury (BI) more
frequently report experiencing more pronounced
cognitive impairments. These may persist
significantly longer than in cases of impact-
related mTBI that occurs due to direct mechanical
contact of the head with an object [3,4].

Aim

To investigate the impact of mTBI on the
development of cognitive impairments through a
comprehensive review of the scientific literature.

Materials and Methods

A systematic search was conducted in the
PubMed, Scopus, and Web of Science databases.
Identify scientific articles, systematic reviews,
and randomized controlled trials related to the
effects of mTBI on cognitive functions. Special
attention was given to sources published within
the last 5-10 years.

Review and discussion

mTBI can cause long-term physical, cogni-
tive, behavioral, and emotional disorders [5].

Some studies suggest that trauma-induced
impairments do not significantly differ based
on whether they result from BI or other
mechanisms. However, other research indicates
that the primary blast component may play a
crucial role in the development of cognitive and
neuropsychological impairments [6].

Memory impairments can be persistent
and may last up to four years after mTBI.
Episodic memory deficits are characterized
by slower learning rates, slowed cognitive
processing, accelerated forgetting, impaired
concentration, inconsistent and disorganized
learning, diminished capacity for active or
visual information encoding, and difficulty with
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multitasking (divided attention). Notably, phasic
alertness (defined as short-term readiness to
respond) remains intact; however, memory, and
attention span are often impaired. Additionally,
mTBI can impact prospective memory, which is
essential for an individual's ability to plan and
execute future actions. It encompasses the ability
to recall tasks or events that must be completed.
Individuals with mTBI may encounter challenges
in retrieving autobiographical memories, spatio-
temporal information, and both fundamental and
cultural knowledge, which may correspond to
changes in executive function performance [7].

Acetylcholine is essential for the regulation
of cognitive functions, such as learning, memory,
and attentional processes. Cholinergic signals
directed to the medial prefrontal cortex facilitate
the modulation of attention processes, while
projections to the hippocampus play a critical
role in memory consolidation. In mTBI, as in
neurodegenerative diseases, cholinergic system
dysregulation occurs. In the first hours after
injury, there is a massive release of acetylcholine,
which is subsequently followed by a persistently
decreased level. Additionally, there is a loss of
cholinergic nuclei in the medial septal nucleus,
the nucleus of the diagonal band of Broca, and
the nucleus basalis of Meynert [8].

In cases of mTBI, changes have been noted
in the prefrontal and temporal regions. One
study found thinning of the prefrontal cortex, a
condition that contributes to the development
of depression. Notably, the most common cause
of mTBI was identified as BI [9]. Military
personnel who experience mTBI often suffer
from prolonged sympathetic activation and
chronic hypoactivity of the prefrontal cortex,
which in turn contributes to the development of
cognitive and psycho-emotional disorders [10].
Among the leading pathways most frequently
affected, 41% of patients exhibited damage to
the anterior part of the corona radiata, while
30% had damage to the uncinate fasciculus. The
uncinate fasciculus is part of the ventrolateral
limbic pathway, which connects the amygdala
to the orbitofrontal cortex via the temporal
pole. The amygdala is linked to the dorsomedial
thalamus, which sends signals to the prefrontal
cortex, hypothalamus, and autonomic cranial
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nerve nuclei, establishing a connection with
the autonomic nervous system. The uncinate
fasciculus and the anterior limb of the internal
capsule play a role in emotional behavior [6].
One study found working memory impairment
in patients following mTBI and repeated blast
injuries. This cognitive function is associated
with the prefrontal and parietal cortices, which
in affected individuals show increased activity
during the task performance compared to non-
injured individuals. The mechanism underlying
memory impairments in mTBI involves the
formation of pathological connections between
these brain regions, as well as hypometabolism
of the right parietal lobe [11,12].

In addition, common cognitive impairments
following mTBI include attention deficits,
reduced information  processing  speed,
impaired fine motor speed, and executive
dysfunction [13,14]. One study found that
patients with mTBI and BI, based on fractional
anisotropy data, exhibited white matter integrity
disruptions, which correlated with poorer
cognitive performance, particularly in planning,
organization, and problem-solving. These
functions typically recovered within 90 days,
although in some cases, impairments persisted
for a longer period [15]. The presence of BI in
patients with mTBI was associated with slower
information processing speed compared to
non-blast-related mTBI [16]. One study noted
that increased uptake of fluorodeoxyglucose in
the left pallidum could serve as a non-invasive
biomarker for identifying BI and associated
executive dysfunctions. Studies indicate that
cognitive functions did not significantly differ
between groups that were exposed to explosions
at close range (less than 30 feet) compared to
those at greater distances [17,18]. However,
several other studies have found that the intensity
of the blast wave can significantly exacerbate
the negative effects of mTBI, impacting key
cognitive functions such as memory, reaction
time, executive functions, selective attention,
information processing speed, and sleep. Sub-
threshold blast exposure (explosions that do
not produce clinical mTBI symptoms) can
also affect the brain and behavior, although the
consequences are less pronounced than those
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observed in clinical mTBI cases. Specifically,
veterans exposed to blasts within 10 meters have
exhibited impairments in immediate and delayed
recall. Furthermore, the impact of mTBI on
performance increases linearly with the intensity
of the blast. Significant cognitive impairments
following mTBI typically resolve within 3 to
12 months. However, in some cases, persistent
attentional dysautonomia deficits and slowed
information processing speed may continue
for decades after the initial injury [17,19,20].
Explosions occurring within 10 meters have
been associated with increased inflammatory
responses in the brain, which correlate with
neuropsychological impairments. Several key
biomarkers have been identified across different
pathological processes, including inflammation
markers such as interleukin-6 (IL-6), tumor
necrosis factor-alpha (TNF-a), and eotaxin-1, as
well as a reduction in anti-inflammatory markers;
neuronal degeneration markers: amyloid-beta
40/42, neuron-specific enolase, tau protein;
axonal injury markers: light neurofilaments;
neuroregeneration  markers:  brain-derived
neurotrophic factor (BDNF) [21,22].

Improvement in basic cognitive functions,
such as immediate attention and orientation,
typically precedes the enhancement of more
complex cognitive skills, such as problem-
solving and executive functions, following
mTBI, regardless of the mechanism of injury.
Additionally, comorbid conditions such as
depression and dysautonomia can contribute
to mental fatigue, negatively affecting test
performance. The risk of long-term cognitive
impairments is higher in older adults and
patients with recurrent mTBI, compared to other
population groups. At the same time, level of
education is considered the strongest predictor
of cognitive function outcomes [7]. National
researchers, such as Kurako Y.L., have studied
memory function following mTBI and identified
short-term memory impairments, particularly
in patients aged 50-60 years. These deficits
primarily impact the ability to memorize and
recall information, with gradual improvement
observed by the tenth day, although the
recovery of recall processes tends to lag behind
memorization [23].
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Assessment of cognitive function in both
military personnel and civilians is a widely used
method for evaluating the condition following
mTBI globally. Cognitive impairment tests
are typically classified based on the specific
cognitive subdomain they aim to assess [7,24].
Attention is a multidimensional concept, and
while phasic alertness (the ability to respond
quickly to stimuli) is largely preserved after
mTBI, deficits in sustained attention (the
ability to maintain prolonged focus) remain
a topic of discussion. To evaluate attention,
several standardized tests are commonly used:
Conners Continuous Performance Test—3rd
Edition (Conners CPT 3), which measures
sustained attention and response inhibition; the
Psychomotor Vigilance Test (PVT) assesses
sustained attention; the Digit Span test evaluates
auditory attention and working memory; the
Test of Variables of Attention (TOVA) analyzes
selective attention and reaction time variability;
the Stroop Test examines cognitive flexibility;
the Letter-Number Sequencing test assesses
short-term memory and the ability to repeat
information; and Cancellation tests are used to
detect attention deficits associated with right
hemisphere lesions [7].

Patients with mTBI often experience
difficulties in recalling autobiographical episodes
and spatiotemporal details, which correlate with
executive function test performance. Several tests
are commonly used to assess executive functions,
including the Wisconsin Card Sorting Test
(WCST), which evaluates cognitive flexibility
and the ability to switch between tasks; Tower
of London Test (TOL), which assesses planning
and problem-solving skills; Trail Making
Test (TMT), designed to measure cognitive
flexibility and information processing speed;
Stroop Color and Word Test, which examines
cognitive inhibition by requiring participants
to name the color of printed words rather than
reading the words themselves; Delis-Kaplan
Executive Functions System, which provides
a comprehensive evaluation of both verbal and
non-verbal aspects of executive functions [7].

Halalmeh identified the primary tests
for memory assessment, including the Rey
Auditory Verbal Learning Test (RAVLT),
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Hopkins Verbal Learning Test (HVLT), and
California Verbal Learning Test (CVLT), which
are used to evaluate verbal learning, specifically
the ability to memorize and recall word lists;
Wechsler Memory Scale (WMS) provides a
comprehensive assessment of visual, verbal,
and working memory; Brief Visuospatial
Memory Test-Revised (BVMT-R) is designed to
analyze visual learning and memory, while the
Rey-Osterrieth Complex Figure Test (ROCF)
assesses visual memory and visuospatial abilities
through tasks requiring the reproduction of a
complex figure [7].

To assess visuospatial functions, several
tests are commonly used, including the Block
Design Test, which evaluates a patient's ability
to construct figures using cubes; the Facial
Recognition Test, designed to analyze the ability
to recognize faces and emotions; Visual Form
Discrimination Test, which measures the ability
to distinguish shapes among similar ones;
Benton Visual Retention Test, which assesses
visual memory through image reproduction;
Rey-Osterrieth Complex Figure Test (ROCF),
which analyzes organizational abilities and
the ability to reproduce complex figures;
Judgment of Line Orientation Test (JLO),
aimed at assessing spatial orientation of lines;
Visual Object and Space Perception Battery
(VOSP), which evaluates the ability to perceive
and process spatial information about objects.
For the assessment of language functions,
the following tests are commonly used: the
Boston Naming Test (BNT), which evaluates
expressive language and object-naming ability;
the Controlled Oral Word Association Test
(COWAT), which measures verbal fluency; the
Retain-Indiana Aphasia Screening Test, aimed
at detecting language deficits such as difficulties
in reading, writing, and oral speech; the Word
Fluency Test, which analyzes verbal agility
through tasks requiring naming words from
specific categories; the Multilingual Aphasia
Examination, which determines the degree and
type of aphasia; the Token Test, which assesses
language comprehension and semantic memory;
and the Peabody Picture Vocabulary Test
(PPVT), which evaluates receptive vocabulary
by matching images to spoken words [7].
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One of the most commonly used tests in
neuropsychological assessment is the Mini-
Mental State Examination (MMSE), which

evaluates general cognitive functions by
assessing  orientation, attention, memory,
language, and visuospatial abilities. The

Wechsler Adult Intelligence Scale (WAIS) is
often used to measure the speed of processing
new information and is frequently employed to
track cognitive functions over time [7,24].

Despite the extensive research on cognitive
functions, several programs now allow for
screening assessments of cognitive impairments
across multiple domains simultaneously. For
example, Automated  Neuropsychological
Assessment Metrics version 4 (ANAM4) is used
to assess attention, processing speed and reaction
time; BrainCheck is a mobile application that
evaluates attention and executive functions
through interactive games; Central Nervous
System (CNS) Vital is a test designed to
measure cognitive flexibility; Immediate Post-
Concussion Assessment and Cognitive Testing
(ImPACT) serves as a screening tool for post-
mTBI assessment [7,25].

TheQuickImPACT(QT)testisashorterversion
of the ImPACT neurocognitive test, conducted
via an iPad app and taking approximately 5-7
minutes to complete. The advantages of this test
include its speed, accessibility, and the ability to
assess neurocognitive functions without the need
for bulky technical equipment. The test battery
includes subtests such as Symbol Match, Three
Letters, and Attention Tracker, with results
presented in percentile ranks adjusted for age
and gender. The final score provides percentages
for motor speed, attention tracker, and memory.
This battery of tests is specifically designed for
the assessment of mTBI [26,27].

The gamified rehabilitation platform FitMi
Home Therapy Program combines physical and
cognitive therapy and serves as a rehabilitation
program aimed at improving motor and cognitive
outcomes in patients with mTBI. Tasks related
to verbal fluency, which involve generating new
information, indicate that patients with mTBI
typically demonstrate reduced productivity,
producing fewer items per minute and showing
a tendency toward repetitive and stereotypical
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responses, reflecting limitations in cognitive
flexibility. Furthermore, test results highlight
impairments in various aspects of social
cognition, such as emotion perception and
empathy [7].

Instrumental diagnostic methods are widely
used to study cognitive functions after mTBI.
Functional magnetic resonance imaging (fMRI)
helps detect reduced activity of the prefrontal
cortex during cognitive tasks and planning
processes [7]. For example, one study found
that men and women with post-traumatic stress
disorder (PTSD) exhibited increased bilateral
amygdala activation in response to images
of fearful facial expressions [28]. Diffusion
tensor imaging (DTI) and tractography have
revealed weakened neural connections between
the prefrontal cortex and other brain regions in
individuals with mTBI [7]. However, in Ukraine,
there is limited data on the use of such tests in
military personnel.

Conclusion

In the current wartime conditions, a significant
number of military personnel and civilians
are experiencing mTBI. However, cognitive
function assessment is often overlooked due to
time limitations, the large number of affected
individuals, and limited experience. This issue
leads to a significant reduction in the effectiveness
of the rehabilitation process, which in turn
negatively impacts the quality of life, social
adaptation, and recovery rate. The utilization
of modern tools, including neuropsychological
tests and assessment programs, can provide more
accurate diagnostics and patient monitoring,
facilitating the development of personalized
rehabilitation programs. Future research should
focus on the development and adaptation of
cognitive testing scales and programs to better
address the specific needs of patients in Ukraine.
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AHnomauia: 8 ymMosax GitiHuU 3HAUHA KLIbKICMb BIICbKOBOCTYHCO0BYI8 MA YUBLIbHUX OCIO 3A3HAI0Mb
J1e2KOI 3aKpUmMoi 4epenio-mo3K060i mpaemu, wo He2amueHo GNIUBAE HA AKICMb HCUMMS, COYIANbHY
aoanmayiio ma weuoKicmy 8ioHoe1eH . QYHKYIOHATbHI 00MeHCeH s, CNPUYUHEH] JIe2KO0 3aKPUMOIO
4epenHo-M0O3K080I0 MPABMOIO, GNIUBAIOMb HA KOSHIMUBHY, PYX08Y, KOMYHIKAYIUHY ma COYianibHy
chepu. Memor 0anoeo 02na0y € 00CHIONCeHHS GNIUBY Ne2KOI 3aKpUmMOoi YepenHo-mo3K080i mpasmu
Ha pO3BUMOK KOZHIMUBHUX NOPYULEHb ULTISIXOM NPOBEOEHHS DIONIOCUCMEMAMUYHO20 021IA0) HAYKOBOT
aimepamypu 6 bazax oanux PubMed, Scopus ma Web of Science w000 eniusy neekoi 3akpumoi uepento-
MO3KOB0I mMpasmu Ha PO36UMOK KOSHIMUBHUX NOPYULeHsb. Y cmammi npoananizo8ano pisHi Mexamizmu
BUHUKHEHHSL J1e2KOi 3aKpumoi 4epenHo-mo3K080i mpaemu ma iXHiti 6niue Ha KOSHIMUBHI (YHKYIL.
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Oxapakmepu308ano 6uOU KOCHIMUBHUX A NOBEOIHKOBUX NOPYULEHb, U0 BUHUKATOMb 8HACTIOO0K J1e2KOi
3aKpuUmoi’ uepenHo-mo3K080i mpaemu, 30Kpema 3HUNCEHHs Y8azu, NOPYUEeHH nam'ami, 6UKOHAGUUX
@yHkyiu ma weuokocmi pozymosux npoyecie. Ocodonugy ysazy npudiieHo poni MiHHO-8U6YX080i
mpaemu, KA NIOCUNIOE HACTIOKU N1e2KOi 3aKpumoi YyepenHo-mo3K080i mpasmu Uisxom nepeuHHo2o
enaugy eudyxoeoi xeuni. I1i0 uac ananizy rimepamypuux oxcepen 6CMAaHO81eH0, Wo Namogizionociumi
MEXAHIZMU 8KIIIOYAOMb MemMAaOONIYHULl KACKAO, CMPYKMYPHI NOWKOONCEHHs MO3KY ma oucbaniauc
Hetipompancmimepis. Cnocmepieaemobcsi SHUNCEHHS, AKMUSHOCMI NPeghpOHMANbHOI KOpU, NOPYULeHHS
38'A3Ki6 MidC Helo ma [HWUMU OLIIHKaMU MO3KY. Busnaueno, wjo nayicHmu i3 1e2Kow 3aKpumoio
UepenHo-mo3K08010 MpPasMo0 MAarwms pizHy OUHAMIKY BI0OHOGNEHHS, KA 3ANeHCUMb IO CYNYMHIX
Gaxmopis, makux 5K 6iK, NOBMOPHI mpaemu ma ncuxonoeiynuti cman. Cynymui cmauu, maki K
oenpecis, NOpPYUleHHs. CHY Ma XPOHIYHUL Oib, MOAICYMb NOSIPULYBAMU Pe3YIbImamu 8i0HOGIeHH s, d
PpiBeHb 0C8ImMuU € BaANCIUBUM NPEOUKMOPOM KOSHIMUBHO20 6I0HO6NeHHA. Ehexmusnicmb diacnocmuku
ma peabinimayii nio yac iHU 3a1eHCUMb 8i0 3ACMOCYBAHHI KOMIJLEKCHO20 NIOX00Y, AKUL BKIOUAE
BUKOPUCTNAHHSA CKPUHIHZOB8UX MeCmi8, Heltposi3yani3ayitiHux Memooie ma peadilimayiunux npocpam.
B cmammi oemanvno pozenamymi mecmu Ha nam’ame, yeazy ma GUKOHABYI (QYyHKYIi, 30Kpema
Psychomotor Vigilance Test, Rey Auditory Verbal Learning Test ma Stroop Test, a makooic cyyacHi
eetimighikosani peabinimayitini npoepamu, maxi sk FitMi Home Therapy Program ma ImPACT, saxi
noeonyoms Qizuuni ma xoewimueui eénpasu. Ilodanvui 00CniodHceHHs Mmaromov Oymu CHPAMOBAHI
HA po3poOKY ma 800CKOHANEHHSI MOHIMOPUHZY CMAHY NAYIEHMIE NIC/is l1e2Kol 3aKpumoi uyepento-
MO3K080I mpagmu, a0anmayilo WKal, npozpam KOSHIMUGHO20 mecmyeanHsa 0N YKpainu 3 memoio
NOKPAWEHHS. SKOCMI JCUMMSL BIlICbKOBOCIYHCOO8YI8, NONINWEHHs iX coyianbHoi adanmayii ma
NPUCKOPEHHs BIOHOBIEHH S NICI MPABMU.

KiarwouoBi cioBa: KOTHITHBHI MOPYUIEHHS, JIeTKAa 3aKpUTa YEperHO-MO3KOBa TpPaBMa,
BIICBKOBOCITY>KOO0BII, HeHpopeadiniTallisi, MIHHO-BUOYyXOBa TpaBMa
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Anomauia: imynocicmoximis (II'X) € cyuacnum i 8ucoxkoeghekmusHuM mMemooom O0CHIOHCeHHs
MKAHUH, WO NOEOHYE MOP@ONOSIYHUL AHANI3 13 MOMNCIUBICINIO BUABNIEHHS CHeYUDIuHUX OLIKOBUX
MONEKYNl, Wo eKcnpecyiomvcs 6 Kiimuuax. Lleii memoo rpynmyemvca Ha 6UKOPUCMANHI AHMUMILI,
AKI cneyu@iuHo 36 ’a3y10mubCs 3 GIONOGIOHUMU AHMUSEHAMU — OIIKAMU, 8V2le800amu abo iHUUMU
biomonexynamu, npucymuinmu 8 kaimunax abo mxkanunax. Ocrosnoro memoro II'X € He nuuie usasieHus
HASI8HOCMI NeBH020 OLIKA, A Ul OYIHKA U020 T0KANI3aYTT (YUMONIazmMamuyHoi, s0epHoi yu MmemopanHoi),
iHmeHcusHoOCmI excnpecii ma po3noodiny y mKAHuHax. IMyHo2icmoximiss WUpoKo BUKOPUCTOBYEMbCSL
8 OdiacHocmuyi NyxXauH, 0e 00360JAE€ MOYHO BUSHAYUMU 2IiCMO2eHe3 HOBOVMBOPEHHS, 6CMAHOSUMU
11020 KIIHIKO-0I0N02IUHULL NIOMUN, a4 MAKONC OYIHUMU NPOSHOCMUYHI MA NPEOUKMUBHI MapKepu.
3a60aKu WUPOKOMY CHEeKmpy 3aCMOCYBAHHS, IMYHOLICMOXIMIS € He3AMIHHUM [HCMPYMEHMOM He
Juwie 8 KIIHIYHIl namonozii, a i y HayKosux 00CnioxcenHsx. Bona 00360nae 0ociiOHuKam eusuamu
MEXAHI3MU PO36UMK) X80OPOO, 30KpeMd OHKO2eHe3, IX npocpecy8anus, 6i0nogiob Ha JNiKY8aHH:, a
makodic eussaamu Hosi mepaneemuyni miuieni. Memoouka II'X éxnouae 0eKinbka Kiouo8ux emanis:
Qikcayis ma nideomoska 3paska, 0eMacKy8aHHs AHMUSEHA, THKYOayis 3 NepeuHHUM AHMUMIIOM,
3aCMOCY8AHHA 8MOPUHHO20 AHMUMINA, NO8 A3aH020 3 hepmeHmoM (3a36uyail nepokcuoasow avo
gocghamaszoro), eizyanizayia 3a 0onomozorw xpomoeenie (Hanpuxiad, DAB — diaminoben3uoun),
a makodic Kowmpacmue Gapoysanusa (cemamoxcuninom). [na niosuwenus cneyugiunocmi ma
YYMAUBOCTI BUKOPUCTIOBYIOMb PI3HI CUCeMU AMNAIQDIKAYil CUSHATY, HANPUKIAO NONIMEPHI cucmemu
abo memoou 6iomun-agiounHo2o Komniekcy. Axicmo pesyromamie II'X 3naunoro miporo sanesxcumso
8I0 nMpasurbHOCMi NI0OOPY aHmMumin, yMo8 NnposedeHHs peakyii ma Koumpoato axocmi. Konmponw
BKI0UAE NOZUMUBHI MA HE2AMUBHI 3PA3KU, A MAKOJIC IHMepnpemayiro pe3yivmamie 3 ypaxy8aHHsm
iHmencusHocmi apoy8anus, KilbKoCmi NO3UMUBHUX KIIMUH ma aoxanizayii cuenany. Oyinweanus
1I'X-peaxyiti yacmo UKOHYEMbCA 8PYUHY NAMOI020AHAMOMOM, OOHAK ) CYYACHUX 1aO0PAmMopisax éce
yacmiuie 3acmocosyioms asmomMamu3068ami cucmemu ma yugposgy namono2ito 01 cmanoapmuzayii
ma niosuwenns moyHocmi ananizy. Ocmanni oocsaenenns y cghepi II'X exnrouaromes mynbmuniekcHe
Gapodysanns, sike 0036018€ OOHOUACHO GUABIAMU KilbKA OLIKOGUX MildeHell Y 0OHOMY 3pA3Ky, ma
NOEOHAHHA 3 MemoOamMu HpPpOCMOPOBOi MPAHCKPUNMOMIKY. TaKum YuHom, IMYHO2ICMOXiMia €
NOMYACHUM MeMOOOM MOPHON0ciuHOI 8i3yanizayii ma MonekyIaApHoi i0enmugikayii KiimuH, wo
003607151€ NOEOHAMU KIACUYHI 2iCMONO2IUHI NIOX00U 3 CYUACHUMU OIOMONEKYVIAPHUMU MEXHONO2IAMU.
[i eadicnugicmo y diaenocmuyi, npoznozyeanni, éubopi mepanii ma yHOAMEHMANLHUX OOCTIONCEHHAX
3YMOBIIOE T He3aMinHe Micye 8 CYYACHIl MeOuyuri ma 0ionoaii.

Kuro4oBi ci10Ba: aHTUTEH, aHTUTLIIO, IMYHOTICTOX1Misl, €MITOM, TPOTOKOI JAOCTIIKEHHS.
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Beryn

IMyHOXiMisl € HIHHUM METOAOM crenudiy-
HOTO BUSIBICHHS Ta MPOCTOPOBOTO PO3MOIi-
Jy aHTHUTeHIB (3a3BMYail OUIKIB) y KIIITHHAX Ta
TkaHuHaX [1-3]. BUsSBICHHS aHTHUIEHIB € «CTIe-
IU(pIYHAM» TaK SIK BOHO OOYMOBJICHO peaKili-
€10 aHTureH-antutuio. Imynoricroximis (II'X)
BUKOPHCTOBYETHCS y PI3HUX TaTy3sX METUIHOL
Hayku: Bix imeHTU]ikamii iHPEKIIHHUX areHTiB
a00 XapaKTEePUCTHKHU MyXJIMH B KIHIYHIN MeIH-
LUHI 10 XapaKTePUCTUKHU KIITUHHUX Ta MOJIEKY-
JSIPHUX TPOILIECIB Y TOCTITHULBKHUX Ta EKCIIEPH-
MEHTAJIbHUX JOCIIKEHHSX [4].

Mera

Onmc 3araJbHOBIIOMUX TEOPETHYHHX TIO-
HSATh, MTOB’SI3aHUX 3 IMYHOTICTOXIMIYHHUM JIOCITi-
JDKEHHSIM. XapaKTepPHCTHUKA TPOTOKOIY IMyHO-
rictoxiMiuHoro aociipkeHHs (O.M.I'paGosuit),
110 IPOBOAMTHCS Ha Kadeapi TicTosorii Ta emo-
piosiorii HarioHambHOTO MEIUYHOTO yHIBEpCH-
teTy iMeHi O.0.boromosbIIs 3 MOsICHEHHSIM 0CO-
61MBOCTEH Ta OOrPYHTOBAHOCTI KOXKHOTO €Talty.

Marepiaiau Ta MeTOAH

Bukonanwuii anani3 47 HaykoBUX cTareil (or-
JSITOBUX Ta €KCIIEPUMEHTAIBHUX) MO0 IMyHO-
riCTOXiIMIYHOTO AOCaiKeHHS 3 6a3 nanux Google
Academy ta PubMed.

Pe3ysabTaTn T2 00roBOpeHHs

BusiBnenHst aHTHreHy B TiCTOJIOTIYHOMY 3pi3i
TKaHWHH — 1€ IMyHOTICTOXiMis. BusiBieHHs an-
TUTEHY B IUTOJIOTIYHOMY TIpernapari — e iMyHo-
nuToximis. IcHye 4otupu mommumpeHi gopmartu
3pa3KiB JJIs IMyHOXiIMIi: 3a1uTi B mapadiH, 3a-
MOPO’KEH1, BUIBHO IJIABAOYi Ta IIUTOJIOT14Hi [3].
Albert Hewett Coons, Hugh J Creech, Norman
Jones Ta Ernst Berliner Bmepme, B 1941 pou,
3B’SI3aJIM  AHTUTLIO 3 1IMYHOQUIFOOPECIIEHTHUM
OapBHUKOM 1 BUKOPUCTAIM HOTO Ji TOTO, 1100
11eHTU(IKYBaTH aHTUTEH B TKAHWHI 32 JOTIOMO-
roro (aroopecieHTHOTO Mikpockomy [5]. Bonu
BUKOPHCTOBYBAJIM aHTHUTLIA, MiY€HI 130TiOIiaHa-
ToM (hiryopecueiny A JoKati3alii THEeBMOKO-
KOBUX AHTUTCHIB B 1H(IKOBaHUX TKaHWHaX [6].
3 TOro yacy, 3 yIOCKOHAJEHHSM Ta PO3BUTKOM
KoH’toranii OinkiB, Oynu BBemeHI (hepMeHTHI
MITKH, TaKi SK MEpoKchaa3a Ta yxkHa (ocda-
Taza [7].

Peakiiis aHTUTEH — aHTUTIIIO B IMYHOTICTO-
ximii (II'X) 3a3Buuaii BigOyBa€eThCs MK JBOMA
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OUIKOBUMH MaKpOMOJIEKYJIaMU: AHTHUIE€HOM,
KU TakoX Moxe OyTH IIIKONPOTEIHOM, JIIO-
nporeiHoM abo MpocTo OUIKOM, 1 AHTHUTIJIOM,
AK€ € TIKOMPOTEeTHOM. SIKII0 OyTH TOYHIIIUM —
B ocHOBI [['X nexxuth yHIaMeHTaNnbHa peaKiis
AHTHUTLIO-CMITOTI.

AHTHIeH — PEUOBHHA, 1110 Ma€ O3HAKH TeHe-
TUYHOI BIIMIHHOCTI 1 TIPH BBEJICHHI B OpPraHi3M
BUKJIMKA€E crienuivyHy iMyHHY BiINOBigh (BiKi-
nenist). Monekyia aHTUTeHa Hece Ha co0i netep-
MIHAHTHY Tpymy (€miTom), 3 SIKOI 3B’SI3y€ThCS
AHTUTLIIO.

Eniton (cuH. aHTUTeHHA IeTepMiHAHTA) — I1€
YaCTHHA aHTUTEHA, KA 3B’ I3y€ThCS 3 AaHTUTLIIOM\
TUTSTHKA MOJIEKYJH aHTUTEHY, sIKa PO3Mi3HAETH-
Csl aHTUI'CH3B’ SI3YIOUUM LIEHTPOM aHTUTLIA [6].
EmiTon sk mpaBWIIO CKIAAA€Thes 3 MPHOIU3HO
5-6 aminokucnot [4]. Bci emitonu mOmiNsiOTh-
cs Ha 2 rpynu: jiHiiHI (10%) Ta KoHpOpMAITiii-
Hi (90%) [6, 8]. JliHiiiHi emiToNM CKIaIAIOTHCS
3 JIIHIHHOPO3TAIIOBAaHUX aMIHOKHCJIOT, a KOH-
dopmariiiiHi eniTonu yTBOPIOThCS B pe3yJbTaTi
sropranHsa Ouika [4, 8]. Emitonun MoxyTs OyTH
crienuGIIHIME 7151 OHOTO O1JIKa a00 JEKITBKOX
O1/IKiB, HAIIPHUKJIA/, IO TOMOJIOTIYHUX YWICHIB OJ1-
HOro ciMmelicTBa OinkiB. KoyxHa B3aeMopist aHTH-
TLJI0-€TITON Ma€ MEBHI BIACTUBOCTI ahiHHOCTI
Ta aBUAHOCTI [4].

AQiHHICTh aHTHTIIA € KUTBKICHOIO MipOI0
3B’sI3yBaHHS QHTHTIJIA 3 €MITOMOM, TOJI SIK ABHU/I-
HICTB SBIISIE COOOIO 3arajibHy CHIIy 3B’ S3yBaHHS
AHTUTINIA 3 ypaxXyBaHHSIM 3arajbHO1 KUIBKOCTI
B3a€MOIIN AHTUT€H-aHTUTIIIO 1 3aJIEKUTh Bl
KUIBKOCTI CalTiB 3B’ sI3yBaHHS aHTUT€H-aHTHUTIJIO
[4, 9]. VHIKaNbHICT €MiTOIY, JOCTYIHICTH €Ili-
TOIy Y 3pi3ax TKAaHUHH, HA SKY BIUIMBA€ METOJ
¢ikcarlii TKaHWHU, a TaKOXK aQiHHICTH Ta aBHUJ-
HICTh aHTHUTIJIA JIO CIITOIB — BCE II¢ BILUTUBAE HA
YYTJIUBICTh Ta crienudiuHicTh anTuTiNa B 1I'X-
aHajisi [4].

AHTHUTIIO — 11e BeluKnil OUTOK Y-I10mi0HOT
dbopmMH, 10 HATECKHUTH O POJUHU IMYHOTIOOY-
JIHIB Ta BUKOPHUCTOBYETHCS IMYHHOIO CHCTEMOIO
s imeHTudikamii Ta HeHTpamizaiii qy)opij-
HUX 00’ekTiB [6, 10]. YacTHa aHTHTINIA, SKa
3B’SI3y€THCS 3 AHTUTCHOM HA3UBAETHCS MAPATOIN
[6]. AHTHTLIA CKIAAIOTHCS 3 2X BAXKKHX Ta 2X
JIETKUX JAHIIOTIB, 110 00’ equani B Y-1oaiOHui
komruiekc [10-12]. V mmMx naHmroxkax MOX-
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Ha 3HAWTH 2 Pi3HI TN JOMEHIB: MOCTIHHI a0
3MmiHHI. BapiaGenbHi (3MiHHI) JOMEHHM BiAMOBI-
JAI0Th 3a creurdiuHICTh 3B’ I3yBaHHS aHTUTLIA
3 Horo mimieHH:o [12].

B II'X BHKOPHCTOBYIOTH MOHOKJIOHAJIbHI
Ta TOMIKJIOHAIBHI aHTUTLTA. MOHOKJIOHAJIbHE
AHTHUTLIO — aHTUTLIO, SIKE 3B’SI3yE€THCS 3 OIHUM
emitoriom [4, 13]. MogdikaoHaIbHE AHTUTIIO —
AHTUTLJIO, IKE 3B’SI3y€ JCKIIbKA CMiTOmiB [4].

IoniknoHaABHI AaHTHTIIA OTPUMYKOTH
IUISIXOM 1H’€KI[il TBapHHAM IMYHOTEHY pa3oM 3
a7’ tOBAaHTOM. AJUIOBaHTH BHKOPHUCTOBYIOTHCS
NP IMYHI3aIlii TBApHH ISl TIOCHJIEHHS IMyHHOL
BiZIMOBII y ocTtanHHIX [14]. 'igpokcu aromiHio
AI(OH); yacTo € ogHMM 3 KpalliuX ajJbIOBaHTIB,
OCK1JTbKY BiH Ma€ BiJIHOCHO MaJio MOO14YHUX eek-
TiB Ta €(pEKTUBHO aKTUBYE BPOKEHY IMYHHY
CUCTEMY, Ta, 3PEIITOI0, aKTUBYE MPOIYKIIIO BH-
COKHX TUTPIB aHTUTLI [ 14-15]. Haitbinbm nommm-
PEHOI0 TBAPHHOIO-TOCTIONAPEM TSI BAPOOHUIITBA
MOJIIKJIOHATIPHUX AHTHUTII € HOBO3EJaHICHKHIA
O1IMIA KPOJIHK, aJie /IS BEIMKOMACIITAOHOTO BH-
POOHUIITBA MOXXYTh BUKOPHUCTOBYBATUCH OUIBIII
TBapUHM (HAIIPHUKIIAJI, KO3a, BIBIS Ta KiHb) [14].
Kposstui monikiaoHanbHI aHTUT1JIa MalOTh BUCOKY
a(iHHICTD Ta aBUIHICTh, XOPOIIY IMYHHY BiJIIO-
BiJIb HaBITh Ha €MITONH Majoro po3mipy. AHTH-
TeH TBapHHaM BBOJAATH BHYTPILIHBOIIKIPHO ab0
migmkipHo. Yepe3 Micsllb BBOISATH TBapHUHAM
IMYHOTE€H IMOBTOPHO, 1100 3a0€3MEeYUTH BUCOKI
tuTpu anTuTia [14]. licns imyHi3alii Ta peBak-
[UHAIT ONEPXKYIOTh MOJIKJIOHAIBHI AHTHTINA,
IO PO3MI3HAIOTH Pi3Hi emiTonu aHTUTeHy. [IpH
TpUBAJIN IMyHI3alil criequ(iyHi KJIOHU MOXYTb
CTaTH OMIHAHTHUMH, IO ITIBHUINYE CTICTIH(IU-
HiCTh aHTHUTLI [14, 16].

MOHOK/JIOHAJIBHI AHTHTIIA € TPOAYKTOM
IHAMBIAYaTbHOTO KJIOHY TIUIa3MaTHYHUX K-
TUH. AHTUTLIA 3 JTAHOTO KIJIOHY € IMyHOXIMid-
HO IICHTUYHHMU Ta pearyroTh 31 cnenudiyHuM
€MiTONOM Ha aHTUTeHU, IPOTH SKOTO BOHU BH-
poOstoThCs. MuI B JaHUN Yac BUKOPUCTOBY-
I0ThCSI MaiKe BUKITFOYHO ISl BUPOOHUIITBA MO-
HOKJIOHAThHUX aHTUTINA [17]. [TodaTkoBi eTamm
CUHTE3y MOHOKJIOHAJILHUX Ta MOMIKIOHATBHHX
aHTUTIN aHanoriudi [14]. IMyHOreH BBOIATH
roCroAapeBi pa3oM 3 ajJ FOBAaHTOM, IICIs YOTO
MPOBOJIATH MOBTOPHI IMyHi3amii JUIsl TMOCHJICH-
Hs IMYHHOI BIJMOBiAI 1MYyHI30BaHOI TBapHHH.
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Sk ommcaHO BUINE, OTPUMaHI aHTHTLIA € TOJi-
KJIOHAJIbHUMHU, SIKIIO X € I[IIb OTPUMAHHS MO-
HOKJIOHAJIBHUX aHTHUTLI, 130J1b0BaHI B-KiIiTHHH,
OTpPHMaHi 3 CeNe31HKU 4YM JIIM(aTHUYHUX BY3JIiB
IMYHI30BaHOi TBapyWHU 3’ €IHYIOTH 3 KJIITHHAMH
mietomu [13]. Oxpemi KJIOHH, IO MPOAYKYIOTh
JIOCTATHIO KIJIbKICTh aHTUTLI, 1A€HTU(]IKYIOTbCS
[14, 17] Ta 1aroTh MOXKJIUBICTH BUPOOJISATH MOHO-
KJIOHAJIbHI aHTUTLIa Y HEOOMEXKEHHX KiIhKOC-
Tsx. [Ticas yCrinrHOTO CKPUHIHTY 1 KIIOHYBaHHS
OTPUMYIOTh BUCOKOCTIEIIU(IYHI MOHOKIIOHABH1
anTuTina [4, 14, 18].

MOHOKJIOHANIPHI aHTUTLIA MAarOTh OLUIBII
BUCOKY CHeUU(IYHICTb, TOMI SK MOJIKIOHAIbHI
AQHTHUTLIA BUSABJSIOTH OUTBII BHCOKY a(iHHICTB
3aBIAKA MHOXHUHI ermiToriB. [1omiKIoHaIbHI aH-
TUTLIA OLIBII CXWIIBHI IO MEPEXPECHUX peaKiiii
3 IHITMMU OLTKaMH, TII0 PU3BOIATH JI0 HECTICTIH-
¢diunoro ¢gonosoro dapodysanus [19]. ns tpu-
BaJIOTO BUKOPUCTAHHS B JIarHOCTUYHHUX TE€CTaxX
1 HaBITh AJI1 HAYKOBHX JOCHIIKEHb, KpalluM
BUOOpPOM €, BC€ K TaKu, MOHOKJIOHAJbHI aHTH-
tina. IlomikiIoHaNbHI AHTUTIIA MOXYTb OyTH
KOPHCHI JUIS IIBUAKHUX JAOCTIKEHD 3 MEPEBIPKH
xonuenii [ 13]. s HaykoBo 00TpyHTOBaHOT po-
0OTH YM KJTIHIYHUX JIarHOCTHYHUX aHAJI31B He-
00X11HI MOHOKJIOHQJIbHI aHTUTIIA. OHAKHE BCI
MOHOKJIOHAJIbHI @HTUTLIa, COIPSIMOBaH1 Ha aHTH-
reH, 1mo30aBiieHi mpobiem 31 creruivHICTIO Ta
BIJITBOPIOBAHICTIO, TOMY HEOOXIAHO BHUSBIATH
00epeXHICTh MPU BUOOPI KPaIIOro MOHOKJIO-
HAJIBHOTO aHTHTLIA, SIKE 3aBXKAU Mae OyTH mepe-
BIPEHO nepe] BUKOpUCTaHHAM [6, 13, 20].

s Bukopuctanus B II'X anHami3i aHTUTLIO
Mae OyTH BHCOKOUYTJIMBUM 1 TAKOK BHCOKOCIIE-
mupIYHIM 10 [UTLOBOTO aHTUTeHy. Haiikpamri
AQHTUTUIa MalOThb BUCOKY a(IiHHICTH 1 HU3BKY
nepexpecHy peaktuBHIicTh [13]. Tlepeciunomy
BUCHOMY UM I1aTOJOrOAHATOMY HE 3aBXKJIU JIeT-
KO 3HAWTH XOpOIlle MOHOKJIOHAJbHE aHTHUTLIO,
CIpsIMOBaHE Ha OIJOK, SKWW I1iKaBUTh. [louwm-
HATU MOTPIOHO 31 CKPUHIHTY BCIX KOMEPLIHHUX
AQHTHUTLI, JOCTYIHUX JUIS IIUTHOBOT IpynH. 3 i€l
MPUYHUHU MOXKHA BUKOPUCTOBYBATH BEO-TIOPTAIIN
BenchSci ta Antibodypedia [13, 22-23]. Lli mop-
TaJIM HaJAI0Th 1H(OPMAILiIO TIPO Te, SIKi aHTHUTINA
OyJIM MPOTECTOBaH1 Ta BUKOPUCTAHI IHIITUMHU J10-
caiaaukamu. BenchSci € mxepenom onyOnikoBa-
HOT JIITEpaTypH, B Kiii BAKOPUCTOBYBAJIOCS JTaHE
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KOoMepIriiiHe aHTuTo, a Antibodypedia Hamae
«OIIHKY TMEePEBIPKU» ISl KOMEPIIIHHUX aHTHTLI
y KOHTEKCTI KOHKpeTHHX aHami3iB. [licnsa toro,
SK 3BY3WJIM BapiaHTH A0 KUIBKOX, BUOMpaEMO
OJIHE aHTUTLIO, AKE AEMOHCTPYE HaMKpalle Io-
€IHAHHSI YCHIIIHOTO BUKOPUCTAHHS B OITyOIIiKO-
BaHil JiTeparypi Ta AokasiB Bamimamii s [I'X
anamizis [13].

I[IpeananiTuuni ¢paxropu. Ha pesynbrar
IMYHOTICTOXIMIYHOI peakIii BIUIMBAIOTh TakKl
npeaHagiTHIHI (aKTOpH K, HAMPUKIAJ, XOJIO-
JoBa (4Yac BiJL MOMEHTY 3a00py Marepiaiy 1o 3a-
HypeHHs Horo y (ikcyrounii po3uuH, Mae OyTu
MaKCHUMAaJIbHO KOPOTKUM) iemis [24], sika Moxe
MIPU3BOAUTH 10 3MIHU CTPYKTYpH €miTomiB abo
iHAYKIil (hepMeHTaTUBHOI Aerpajaaiii OikiB [4,
25]. Li edexT cynpoBOKYIOTECS MOIU(iKaIli-
SIMH @HTUTEHIB Ta iX emitomiB [ 13, 26-27]. Dikca-
uist TkaHuH Gopmaninom nepen [I'X 3a6esneuye
X TOBroTpUBaLy CTaOUIbHICTD IIJISIXOM XIMIYHOL
Moaudikaiii 6iomMoseKyn (yTBOPIOIOTHCS TOTIe-
pEYHI METHJICHOBI 3B’SI3KM MIX CYCIJIHUMH O1J1-
KaMH, a TaKoX PYHHYIOTHCS BOJHEBI 3B’S3KH),
o 3ano0irae ix momanbIniil gerpaaamnii ta 30e-
pirae mopdoorito TkanuH [1, 26-27, 29]. Cnig
OJTHAK BIIMITHUTH, B PE3YJIbTaTi i€l Mogudikarii
MOJANBINNK aHaJI3 JIoKami3alii Oika y ¢ikco-
BaHMX 3pa3Kax 4acTo YCKIATHEHHUN Yepe3 3MiHy
KOoH(]irypauii O1IKiB, Ta, K pe3yJIbTaT 0CTaHHbO-
ro — MacKyBaHHS IITbOBUX emitomiB [1, 28-29].
dikcarisi B CIUPTax TaKOXK 3MIHIOE CTPYKTYPY
O1IKIB Ta CIIpHsie MAaCKyBaHHIO eriTomiB [6]. O0-
poOKa TKaHHMH Ta 3aJIMBaHHS B mapadiH TKaHUH,
¢ikcoBaHuX (HOpMaIIiHOM, € HACTYITHUM IpeaHa-
JITUYHUM (DaKTOPOM, SIKUM MOXKE BIUIMHYTH Ha
aHTUTeHU Ta JocTynHicTh emitomiB [28]. Ilpu
00poO11i TKAaHWH BOZLy BUAAISIOTH I'payHiOBaHH-
MU po3unHamu criupty 10 100%, a motim cimpt
3aMIHIOIOTh HETIOJIIPHUMHU PO3YMHHUKAMHU (Ha-
MIPUKJIAJ], KCHJIOJIIOM a00 3aMiHHUKOM KCHJIOIY),
10 JI03BOJISIE TPOCOYUTH TKAHWHU PO3ILIaBIe-
HuM mapadinom (mpu Temmeparypi 55-70°C),
JUISL TIO/IaJIbIIIOr0 BUKOHAHHS TICTOJIOTTYHUX 3pi-
3iB [6]. Ilix yac 0OpoOku Tkanuuu st [I'X me-
pexia mpH MiJBUIIEHINA TeMIeparypi 3 BOJHOIO
cepenoBHIa B ripodoOHe, a MoTiM Ha3a y BOA-
HE, MPU3BOAMTH JI0 PO3TOpTaHHA (pedOAUHTY)
OinkiB. Ha 11i 3ropTanHs BIUTMBAIOTH NOMEPEYHI
3B’SI3KU, 10 BUHUKAIOTh Npu (ikcarlii popmani-
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HoM [27, 30]. Lle mopomKye TOCUTh CKJIaJIHI Ta
BaXXKO IepedavyBaHi cueHapii B3aeMOAIT Kiib-
KOX TpeaHaMTHYHUX (aKTOPIB, SIKIi MOXYTb 3a-
BaKaTH 3B’S3YBaHHIO aHTUTLI 3 €MITOMaMH, IO
TaKOX Ha3MBAaIOTh MaCKyBaHHSM emiToriB [6]. 3
i€l IPUYMHU JeSKi aHTUTINA, 10 BUPOOISIIOTh-
Csl 10 130JIbOBAHUX AHTUTEHIB, HE PO3MI3HAIOThH
CBOI aHTUTEHU B 3pizax TkaHunu [19, 27]. Tpu-
Bajic 30epiraHHs Marepiaidy B OJIOKaX, a TaKOX
30epiraHHs MOMEPEIHbO PO3Pi3aHUX 3pi3iB TKa-
HUHH MOX€ TIPU3BECTH JI0 MOSIBH 1€ O/IHIET mpe-
AQHAMITUYHOI 3MIHHOI, SIKa MO-pI3HOMY BIUIUBAE
Ha pi3HiI aHTHreHu Ta emironu [27-28, 31]. Lle
MOYKE€ MaTH 0COOJIMBE 3HAYECHHS ISl pETPOCIIEK-
TUBHOTO aHaNi3y 3pa3KiB MAIi€HTIB ISl BKIIIO-
YEeHHS 10 KJIIHIYHUX JOCTIKEHb MIPH PeLUIUBI
3axXBOpIOBaHHs 200 Mporpam BUsIBJIEHHS Oiomap-
KEpiB, Y SIKUX BUKOPUCTOBYIOTBHCS CTapi apXiBHi
TkaHUHM [27-28)]. Ha gyTnuBicTh Ta cnenudiy-
HICTh TaKOXX BIUIMBA€E JM3aiH aHAJi3y Ta METOX
BUJIyUYEHHS \IeMacKyBaHHs aHTUreHy [4, 25].

IIpoTrokos iMyHOricToxXiMiuyHoOro mocJii-
nkeHHs (pyuHuid Meron) (kadeapa ricroso-
rii Ta emOpiosorii HamionaibHoro menmu-
Horo yHiBepcurery imeni O.O.Boromosibuns,
O.M.I'paboBnii)

1. lenapadinizauis 3pi3iB y kcuodii 2 nop-
1ii (1o 2 — 3 XBUJIMHM) Ta 130IPOMIJIOBOMY CIIUPTI
2 nmopuii (mo 2 — 3 xBunuaM). Kcunon Ta i3ompo-
MUIOBUH CIMPT BUAAJSIOTH HA/UIUIIKH Tapadiny
3 3pi3iB JUIs NOJETIIEHHS aKTUBAIlil AHTUTEHY;

2. JlemackyBaHHsl (BMUIyYeHHs, aKTHBa-
Uisl, PO3KPUTTS) AHTUTEeHY IUISIXOM TEIUIOBOi
00poOKu 3pi3iB y nuTparHoMy Oydepi (pH=6,0)
nipu 98°C npotarom 20 XBUIIHH.

IcHye 1Ba OCHOBHHX MIATHUIIM JE€MACKyBaHHS
aHTureny [32]:

I. BucokoremmnepatypHe JIeMacKyBaHHS
(HIER, Heat Induced Epitope Retrieval)

a) TomunenHs Ha BoasHIN OaHi pu 95°C

0) KommnekcHa 06poOKa iy THCKOM Ta TeM-

neparyporo Buie 95°C i go 120°C

II. ®epmentaruBHe aemackyBanHs (PIER,
Protease Induced Epitope Retrieval) [32]. Xi-
MIYHE PO3IICTUICHHS aJbJCTITHUX 3IIUBOK ITiJI
BIUTMBOM Pi3HUX (PEPMEHTIB (TPHUIICHH, MPOTEi-
Ha3a K, nponasa, ¢inun 1 nencun € gpepmenra-
MU, 1110 HaifuacTime BUkopuctoBytoTbes B PIER)
[32]. Bubip cnocoOy aemacKyBaHHS 3alI€XKHTh
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Bia TpuBaiocCTi (ikcarii TKaHWHU, TIPUPOIN aH-
TUTEHY Ta MiA0MPAEThCS 1HIUBIAYaIbHO Y KOX-
HOMY KOHKPETHOMY BHUIMAJIKY.

Bunyuenuns\nemackyBaHHsS\aKTHBaIlisl ~ aH-
TUreHy (antigen retrieval) — 1ie mporec, 1o 3a-
CTOCOBYETHCSL JJIsI PYWHYBaHHS METHJICHOBHX
3B’A3KIB\MICTKIB, 110 TMiJABHILY€E YyTIUBICTb BU-
sBieHHs1 OUIKiB [29]. Cmodatky (B 70X pokax
20 CTONITTA) aHTUTCHHU JE€MAcKyBaJld IPOTEOi-
TUYHUMHU (PepMEHTaMHU, TAKUMU SIK TpoHa3a [27,
33]. ®epmeHTH iHIMIIOBAIN PO3MIEIIICHHS O1TKa,
1€ YaCTKOBO MPOTUIISIIO TIOTIEPEUHUM 3B’ sI3KaM,
0 BUHHMKaAIW npu (ikcarii dhopmaninom [27].
Opnak mpobnema 3 (epMEHTaTUBHUM IMOIIYKOM
aHTUTEHY ToJsrajia B TOMY, IO (epMEeHTaTHUB-
HY aKTHBHICTb HEOOXiZHO J0Ope KOHTPOIIOBa-
TH, 00 3aM00IrTH HECTIPUATINBOMY BILIMBY Ha
Mopdoorito [6, 27]. TakuM YUHOM, BEITUKHM
MIPOPUBOM CTAJI0 BUKOPUCTAHHS METOIY JeMa-
CKyBaHHsS aHTUIEHY, 1HAYKOBAaHOIO HarpiBaH-
HSIM, SKHM J103BOJIS€ YHUKHYTH BUKOPHCTAHHSA
dbepmenTiB [27, 34]. [TpuHIIUTT METOMY TMOIATAE
y JIoJaHl 10 TKaHWUHHU eHeprii (3a3Buyail y BU-
IS TeIUIa) y MPUCYTHOCTI po3uuHy Oydepis,
K1 ICHATyPYyIOTh OIKH, BUIAJISIOTh METHUIICHOBI
MICTKH, YTBOpPEHI (OpMaiHOM, Ta 3MEHIIYIOTbH
XIMIYHI CHJIH, SIKi MIOTEHIIIHO MOXYTh 3aBaXka-
TH 3B’ I3yBaHHIO aHTHUTLI 3 I[LITbOBUM aHTUTCHOM
[6, 21, 27]. IcHye nBa cTanmapTHi BapiaHTH Oy-
(depiB: oMMH Ha OCHOBI IUTpaTHOTrO Oydepa, a
iHImMi — Ha Oydepi 3 BUcokuM pH, 1m0 mMicTuTh
EATA [21]. B mitepaTypi TakoX omuicaHi J0-
CIIDKCHHS «HE3IIUBaOUuX» (hIKCaTOpiB yepes
iXHIO 37aTHICTH 30epiratu Mopdosorito ta 6io-
MOJIEKYJIU Kpatie, Hix popmanin [35-36]. Ilpu-
KJ1aJIoM HemBuBarouux (QikcaropiB € PAXgene
Tissue System [27].

3. BiloKkyBaHHSI €HIOTeHHOI MePOKCUAA3H
(nns monepemkeHHs poHoBoro (apOyBaHHS) 3a
JIOTIOMOTO0I0 00p0oOKH 3pi3iB 3 % PO3UMHOM Tie-
pekucy BogHto nipotsirom 10 xBunuH. EHorenna
MepoKcra3a MPUCYTHS B TKaHWHAX 1 € MPUYH-
HOIO HecrneuudiyHoro ¢oHoBoro ¢apOyBaHHS
[37]. briokyBaHHS MepoOKCHUIa3U OCOOTUBO BaX-
JMBE B TKAHWHAX 3 BEJIHMKOIO KUIBKICTIO €PUTPO-
IUTIB a00 YHUCIEHHUMH MIEJIOIMHUMHU KIITUHA-
MM, TaKMX SK KICTKOBMH MO30K 1 cejie3lHKa, a
TaKOX B TAKUX OpraHax, ik HUPKH, 5IKi 0COOINBO
aKTHBHO €KCIIPECYIOTh €HJIOTCHHY MEPOKCHIA3Y,
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sKa TIOTCHIIHHO MOJKE KaTalli3yBaTh HE CIEIH-
(b14H1 XpOMOT'€HHI peaKIlii, KepoBaHi OCTaHHbOIO
[21].

4. Inky0Oaniss 3 MepBUMHHMMH AHTHUTIJIA-
MM: Ha 3pi3U HAHOCHUTH, NIOTIEPEIHBO PO3BEICH1
AQHTUTLIA Ta 3QJIMIIATH Yy BOJIOTIA Kamepi (s
MOTIePE/KEHHST BUCUXAHHS AaHTUTLI, HaHEcCe-
HUX Ha 3pi3M) NMpH KIMHATHIM Temrmeparypi Ha
60 XBWIMH. AHTHUTUIa HaHOCUTH JI03aTOPOM.
[lepen HaHeceHHSAM NEPBUHHHUX AHTHUTLI 3pi3
00BOZIATH crelialbHUM TiApodOoOHUM OJIiBLEM
JUTSL TIOTIEPEDKEHHST BUTIKAHHS PIIMHHA 32 MEXI
3pizy. [lepBUHHE aHTHUTIIO CIiJI TUTPYBaTH 10
BIJIMTOBITHOT KOHIIGHTpaIlii, sika 30epirae CIierm-
¢biuyHIiCTh 3a0apBICHHS, BUAAISIOUH MPU [[LOMY
Oynb-sikuit (hoHOBHI curHan abo Hecrnenudiune
¢bapOyBaHHs TKaHUHM [6]. AHTUTLNA, SKI BUKO-
PHCTOBYIOTBCS B JIy’KE€ BUCOKHMX KOHILIEHTpAIIisX
MOXYTh TPU3BECTH /10 HELULIHOBOTO (hapOyBaH-
Hs [6]. Xo4a 4acTO BUKOPUCTOBYETHCS BU3HA-
YEHHsI BIIHOIICHHS CUTHAI/IIIYM «HA OKOY, JJIS
00’€KTUBHOCTI 1€ ciifi pOOUTH KiIbKicHO. Bu-
KOPUCTAHHS aHTUTLI B ONTHMAJIbHIN KOHIICHT-
partii mpu3BOIUTH JO IMJABUIICHHS TOYHOCTI Ta
BinTBOproBaHocti [21]. Jlns onTumizamii pe-
synprariB [I'X gocnimkenHs 6akaHo 301TBIITUTH
CHiBBiIHOIICHHS cUTHan/mryM [21]. Ilporo Mmox-
Ha JTOCSTTHU JICKLIBKOMA CIIOCO0aMHU, HAPUKIIA,
3a paxyHOK 301JIbIICHHS Yacy 1HKyOaIlii aHTUTL,
I0 MOXX€ JIO3BOJIUTH 3HU3UTH KOHIIEHTPALIIO
NEPBUHHUX AHTUTUI NpHU 30€pekeHHl CHelu-
¢diuHoCcTI apOyBaHHA. SKIIO cUTHAN 3aHAITO
cnabkuii ab0 aHaji3 HEJOCTAaTHHO YYTIWBHMA,
301IbIIEHHSI Yacy BUSBICHHS aHTUICHY MOXeE
BUSIBUTHUCA KOPHUCHUM, XO4ya HeoOXigHO OyTu
00epeXHUM, 1100 YHUKHYTH HecHenu(piqHOro
¢bapOyBanns [21, 38].

5. Inky0anisi 3 BTOpHHHUMH AHTUTIJIAMM:
Ha 3pi31 HAHOCUTHU BTOPHHHI aHTHUTLJIA Ta 3aJH-
IIaTH y BOJIOT1i Kamepi pu KiIMHATHIN Temrmepa-
Typl Ha 10 xBunuH. baxxaHo oOuparu BTOpHUHHI
AHTUTINIA, BUPOOJICHI IO IMYHOTIJIOOYIIHIB TOTO
BHJly TBapHWH, 3 SIKOTO OyJI0 OTPUMaHO NIEPBUHHI
anTuTina [38].

6. InkyOauisi 3pi3iB 3 XxpOMOreHOM J10 NTOSIBU
4iTKO{ KOJIbOPOBOT peakLii /uisl Bi3yasizawii peak-
1[ii aHTUTEH-aHTHUTLIIO (Ha Kadeapi ricTosorii Ta
eMOpionorii BUKOPUCTOBYIOTh PO3UMH JAiaMiHO-
oensuauny (DAB)). s II'X MoxyTh BHKO-
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PUCTOBYBAaTHCS PI3HI XPOMOTEHHU: aMIHOCTHJI-
kap6azon (AEK) [39] i 3,3’-nmiamiHOOEH3UIMH
(DAB) [40], siKi mepeTBOPIOIOTHCSA HA YEPBOHI 1
KOPUYHEBI BOJOHEPO3YMHHI KIHIEBI MPOIYKTH
BIJIMOBIAHO TifA Ji€l0 (EPMEHTY MEPOKCHIIA3H
xpony (HRP) s cBITI0BOrO MiKpOCKOIIIYHOTO
anamzy OinkiB [21, 39, 41]. 3,3’-niaMiHOOCH3H-
JIVH SIBHO € OUTBII YyTIMBUM XPOMOTEHOM, HIXK
AEK, nns nepokcupasHo-3anexsHoro II'X-mpo-
IYKyBaHHS BOJOHEPO3YMHHOTO 3a0apBICHOTO
npoaykty peakiii [39]. Ille ogniero mepeBaroro
DAB € te, mo (apOyBaHHs € TOCTIHHUM, TOJI
sk ¢apOyBanuss AEC 3 ywacom 3Hukae [39]. Oc-
TAQHHIM YacOM CIOCTEpPIra€eThCsl CIUIECK HOBUX
XpOMOTeHiB, siKi € cyoctparamu abo HRP, abo
ayxHoi1 (ocdarasu, depMeHTiB, SKi 3a3BUYAM
BHUKOPHCTOBYIOThCS B CUCTEMaXx BHUsBJICHHSA. J{0
X KOJBOPIB BiTHOCATHCS (i0IETOBHIA, YEPBO-
HUMN, OIPIO30BHIA, YKOBTHM, 3€JICHWMA, CHUHIA Ta
cpibmsictuii [21]. Xoua OUIBIIICTE XPOMOTCHHHUX
II'X mocnimxeHsb, K MPaBUIO, MAIOTh OJMHOY-
He 3a0apBIIeHHS, Ha OTHOMY MPEAMETHOMY CKIIi
MO)KHAa TIPOBOAMTH KiJIbKa XpomoreHHux II'X 3
pizHuMH XpoMmoreHamu [21].

7. JopapOyBanHns 3pi3iB po34unHOM rema-
Tokenainy Gill ms gapOysanns snep. 3pizu
MOMIIIAIOTh Y €MHICTh 3 TeMaTtokcuitiaoMm Gill,
pilIeHHS 100 TPUBAIOCTI €KCIO3HIIT MpHiiMa-
I0Th B KO)KHOMY BUIAJIKy 1HIUBIYaJbHO 3aJI€XK-
HO B1J1 O4IKyBaHUX PE3y/IbTaTIB.

8. 3HeBOHEHHSI, TPOCBIT/IEHHS, TA 3aKJII0-
yeHHs 3pi3iB y 0aab3am Histofluid (Marienfeld,
Himeuunna).3HeBOAHEHHS NTPOBOASATH /IS TOTO,
100 BUJIAQIUTHU 3aiiBY BOJIOTY 3 3pi3iB Ta BUKO-
HYIOTb HOTO 32 JIONIOMOT0I0 CIIUPTIB a0 AioKca-
Hy [38]. IIpocBiTieHHs npenapariB HEOOXiIHO
Ui TOro, o0 mpenaparu Oylu MPO30PUMH.
J11st TPOCBITIIEHHS. MOXXYTh BUKOPHCTOBYBATHUCh
BOJIOPO3YMHHI (IJIILEPHUH, DIiLEPUH-KEeIaTuHa,
cyMiml Amnari) abo BOIOHEPO3YMHHI PEUOBHUHU
(kcunon, tomyon). CyTTEBUM HEHOJIKOM BOJIO-
PO3UMHHUX CEPEOBUII € BAXKKICTH a00 HEMOXK-
JIUBICTh JTIOBFOTPHUBAJIOrO (BIPOIOBXK Oararbox
MICAIIIB 1 pOKiB) 30epekeHHs mpemnapariB. Tomy
Ha ChOTO/IHIIIHIN IeHb BOJIOPO3UMHHI CEPEIOBU-
1112 BAKOPUCTOBYIOTh HAabararo pifiie, Hix BOAO-
Hepo3uuHHi [38]. 3akmroueHHs 3pi3iB y Oamb3aM
HEOOXiHO JUTsl JOBTOTPUBAJIOTO 30epiraHus 3pi-
3iB.

ISSN 2786-6661
eISSN 2786-667X

9. InTtepnperanisa pe3yabrariB. s mpa-
BUJILHOI 1HTEpIIpeTallii pe3yabTaTiB J10CiIKeH-
Hs 1 00 TepeKOHATHUCs, 10 BCl €Tamu iMyHO-
TiCTOXIMIYHOTO TPOTOKONY (apOyBaHHS Oyim
BUKOHAHI TPaBUJIBHO HEOOXITHO BPaXOBYBAaTH
0€e3J114 MOJKIMBUX OCHOBHMX NPHYUH HECIIELH-
¢iunoro mapkysanHs [4, 6, 42]. Lle cTBOpIOE
BHyTpimmHIO mpobnemy II'X mocmimkenHs: a
came, 4acTO HEMOXIIMBO OCTaTOYHO JOBECTH,
10 AHTUTLIO 3B’SI3YETHCS TIIBKU 3 OLITKOM, IO
[[IKaBUTh, & HE 3 HEIIJTLOBUMU PEYOBHHAMH B
3pizax TKaHuHU [6]. Jlns BUpimIeHHS wi€i mpo-
OleMH BUKOPHCTOBYETHCS HAyKOBa JITEparypa,
BaJIiAITIHI JOCIKEHHS Ta 3aCO0M KOHTPOJIIO
[6, 34] m1st OTpUMaHHS CYKyIHOCTI I0Ka3iB, 110
HiATBEP/UKYIOTh YW CHPOCTOBYIOTH creuugiy-
HicTh II'X mMapkyBanHs [4].

Criz BiAMITUTH, 110 TIepe/T TPOBECHHS KOX-
HOTO €Tary IMYHOTiCTOXIMIYHOTO JOCIiKEHHS
NoTPiIOHO peTebHEe (IBOpPA30BE) MPOMHUBAHHS
3pi3iB B HaTpiii-pochaTHOMy MPOMUBHOMY Oy-
depi «Wash PBS» (Dako) mo 2 xBuiwHH, Ta
BHJIAJICHHS 3aiiBO1 BOJIOTH (PLIBTPYBAJILHUM I1a-
nepoM. [le moTpiOHO A1 MiATPUMYBaHHS ONTH-
MaJLHOTO PIBHS 3BOJIOKEHHS 3pi3iB Ha IMPOTS-
31 Bciel mpouenypu II'X gocmimpkeHHs, Tak K
HepecylIyBaHHS 3pi3iB MOXE X MOLIKOJUTH.
TakoX MPOMDKHI €Tanmu NMPOMHUBAHHS BUAAJIS-
I0Th CJIiIM PEareHTiB MOMEepeaHiX 1HKyOamii. Y
KJIACHYHIM METOJHIII 3aCTOCOBYIOTHCSI ITPOMHUB-
Hi (ocdarno-conboBi (PBS) Tta Tpuc-6ydepu
(TBS). Hdonasanns agutusy TBiH 20 (Tween 20)
B Oy(depHi pOo3YMHM MiABHUIIYE BIACTUBOCTI Oy-
depiB, MO MPOMHUBAIOTH, 30LIBIITYIOUA 3MOYY-
BaHICTh MOBEPXHI MPEIMETHOTO CKJa Ta 3paska,
110 3a0e31neyye 3HKEeHHs (POHOBOTO 3a0apBiIeH-
HS Ta B CyMi IiJIBUIILYE SKICTh PeaKIIii.

Tpamumiitna imyHorictoximist (II'X) 3a3Bu-
Yaifi BUKOPUCTOBYETHCS SIK JIarHOCTHYHHHA Me-
TOJ y KJIIHIYHIA MEIUIUHI, aje, He JUBJISTYHCH
Ha 3Ha4YH1 JOCSATHEHHS B omTuMmizamii II'X mpo-
TOKOJiB, Ma€ TMeBHI oOMexeHHs. HaiOinpmn
BXUIMBUM 13 HUX € Te, 110 IIeil METO/ J103BOJIsAE
MapKyBaTH JIMIIE OJJUH MapKep Ha 3pi3 TKaHUHU
[41]. Lle mpu3BOAUTH 0 BTPAYCHUX MOXKJIUBO-
CTel OTpUMaTH BaXXJIMBY MPOTHOCTUYHY Ta Mdi-
arHOCTHYHY 1H(opMaIlito i3 3pa3KiB Malli€HTIB.
TexHomorii MYNBTHIIEKCHOT 1MYHOTICTOXiMIi/
iMyHOQIyopeceHIii J03BOJIAIOTh  OAHOYAC-
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HO BUSBJISITH KUJIbKa MapKepiB Ha OJHOMY 3pi3i  NMEPBHHHUX AHTHUTUI Ta BHOIp ONTUMAaJIbHOTO
TKaHWHM, OyJIM BIIPOBA/DKEHI Ta MPUUHATI SK  4acy iHKyOallii 3 ocTaHHIMH, 1 001yMaHui BUOIp
y JOCHIIHULBKHX, TaK 1 B KJIIIHIYHUX YMOBax y  BTOPUHHOIO aHTHUTLNA Ta, 3BICHO, KBaTi(hikoBaHA
BIJINIOBIJIb HA 3POCTaHHA MOMUTY HA MOKPAILEHl  IHTepHpeTallisi OTpUMaHuX pe3ynbTariB. besme-
MeToiB JiarHocTuku [21, 41, 43]. B nanmii yac ~ peyHOI0 YMOBOIO OTPHUMAaHHS SKICHOTO pPEe3yJib-
ICHYIOTh PsJl TEXHOJIOTi MYIBTUIUIEKCHOI Bi-  TaTy IMyHOTiCTOXIMIYHOTO JIOCIII/DKEHHS € iTKe
3yanizamii TKaHWH, SIKi TO3BOJISIIOTH NMPOBOIUTH  JAOTPUMAHHS €TaIliB, TEXHIKU Ta €KCIO3HIIIT OITH-
KOMITJICKCHI JOCII/PKEHHSI KIITHHHOTO CKJIATy  CaHOTO IMPOTOKOITY.

[44-46]. 111 HOBI MeTOAM Bi3yasi3allii 3aCHOBa- IlepcniekTHBM TNOAAJBIIMX JAOCTiIKEHb.
HI Ha UUKJIYHIN iIMyHO(]IyopecueHuli, MynbTH-  [lepcnekTMBHUM Ha Hally JTyMKY € BIOCKOHa-
IJIEKCHO1 1IMYHOTICTOX1MIi/iMyHO(DIyopectieHIlli  JIHHS MPOTOKOJIIB 3aCTOCYBaHHS Ta BHKOPH-
Ha OCHOBI TuUpaminy [47], mMac-CHEKTpOMETpii, CTaHHS MYJIBTUIUIEKCHOI Ta (II0OPECUEHTHOI
cinpsimoBaHoi Ha emiton abo BusBienHi PHK  imyHorictoximii amsi moTrpe® TeopeTWdyHoi Ta
[41]. Taki meToau 3a0e3MeUylOTh BCEOIUHE ysIB-  KJIIHIYHOI MEIUIMHU, MIATOTOBKA BUCOKOKBAIIi-
JICHHS PO PO3IMOLT MapKepiB Ta CKJIaJ TKAaHMH  (IKOBAaHUX KaJpiB Uil TEXHIYHOTO BHUKOHAHHS
Ta 37aTHI BUPIIIUTH OCHOBHI MUTAHH, TOB’s13aH1 ~ Ta TpodeciifHol iHTenmpeTarii OTpUMaHUX pe-
3 TIATOTEHE30M DI3HUX CKIJIAJHUX 3aXBOPIOBaHb  3YJIBTATiB.

[43]. MoxMBiCTh MapKyBaTH KiJIbka MapKepiB dinaHCyBaHHA
OTHOMY 3pi31 Ma€ 0COOMMBE 3HAYEHHS OO Jlane nociipKeHHsS HE OTPUMAaO 30BHIII-
3pa3KiB, y34THX BiJl pIAKICHUX JOHOPIB, 1€ TKa-  HbOTO (piHAHCYBaHHS.
HUHHA MOXXYTb OyTH MajofocTymHumu [41, 43]. Konduiikr inTepecis
BucnoBku. He3paxaroun Ha BHCOKY 1H(OP- BiacyTHiid.
MaTHBHICTh 1MYHOTICTOXIMIYHOTO JIOCIIiJIKECH- 3roma mamicHTa
HS ICHYe 0araTo «IepenoH» Ha KOKHOMY eTa- Bin mamientku Oyno OTpUMaHO HHCHMOBY

ni nposeaeHHs 1I'X mporokony 10 oTpuMaHHA — iH(GOPMOBaHY 3rojy Ha IyONiKalilo IbOTO 3BITY
AKICHOTO Ta iHOPMAaTHUBHOTO IMYyHOTICTOXIMiU-  MpPO BUMAJOK i CYIPOBITHUX 300paXKEHb.
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Immunohistochemical Study:
theoretical background and practical implementation
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Abstract: Immunohistochemistry (IHC) is a modern and highly effective method of tissue
analysis that combines morphological examination with the ability to detect specific protein
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molecules expressed in cells. This technique is based on the use of antibodies that specifically bind to
corresponding antigens—proteins, carbohydrates, or other biomolecules—present in cells or tissues.
The main objective of IHC is not only to detect the presence of a specific protein but also to assess its
localization (cytoplasmic, nuclear, or membranous), the intensity of expression, and its distribution
within tissues. Immunohistochemistry is widely used in tumor diagnostics, where it enables precise
identification of the histogenesis of neoplasms, determination of their clinico-biological subtypes, and
evaluation of prognostic and predictive markers. Due to its broad range of applications, IHC is an
indispensable tool not only in clinical pathology but also in scientific research. It allows researchers
to study disease development mechanisms, particularly oncogenesis, disease progression, response
to treatment, and to identify new therapeutic targets. The IHC protocol involves several key steps:
fixation and preparation of the tissue sample, antigen retrieval, incubation with the primary antibody,
application of a secondary antibody conjugated with an enzyme (typically peroxidase or phosphatase),
visualization using chromogens (e.g., DAB—diaminobenzidine), and counterstaining (usually with
hematoxylin). To enhance specificity and sensitivity, various signal amplification systems are employed,
such as polymer-based systems or biotin-avidin complex methods. The quality of IHC results strongly
depends on the correct selection of antibodies, proper reaction conditions, and quality control. Control
procedures include the use of positive and negative samples, as well as careful interpretation of results
considering staining intensity, the proportion of positive cells, and signal localization. While IHC
staining evaluation is often performed manually by a pathologist, modern laboratories increasingly
rely on automated systems and digital pathology to standardize and improve the accuracy of analysis.
Recent advances in the field of IHC include multiplex staining, which allows simultaneous detection
of multiple protein targets within a single sample, and integration with spatial transcriptomics
techniques. Thus, immunohistochemistry is a powerful method for morphological visualization and
molecular identification of cells, enabling the integration of classical histological approaches with
modern biomolecular technologies. Its importance in diagnostics, prognostication, therapeutic
decision-making, and fundamental research ensures its indispensable role in contemporary medicine
and biology.

Keywords: Antigen, Antibodies, Immunohistochemistry, Epitope, Research Protocol.
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and Epidemiological Features of Infectious Mononucleosis

Nataliia Dziubenko

Bogomolets National Medical University, Department of Infectious Diseases, Kyiv, Ukraine
Corresponding Author:

Nataliia Dziubenko

Email: tashadzu@gmail.com
Phone: +380953327142

Abstract: the article highlights the clinical and epidemiological features of infectious
mononucleosis in adults based on an analysis of 222 patients who underwent treatment at the
infectious diseases department of St. Michael’s Clinical Hospital in Kyiv from 2017 to 2023.
Infectious mononucleosis is primarily caused by the Epstein-Barr virus, although other etiological
agents include cytomegalovirus and human herpesvirus type 6. The aim of the study was to assess
the incidence and epidemiological characteristics of infectious mononucleosis in adults over a six-
year observation period. The research included a retrospective analysis of medical records, clinical
manifestations, and laboratory-confirmed diagnoses. The study demonstrated that the incidence
of infectious mononucleosis remained stable from 2017 to 2019, followed by a complete absence
of cases in 2020-2021, likely due to the impact of pandemic restrictions related to coronavirus
disease 2019. In 20222023, a resurgence of cases was observed, indicating the return of viral
circulation. The average annual incidence rate was calculated at 34 cases per year, which aligns
with epidemiological data reported in the literature. Among the analyzed patients, 57.3% were men
and 42.7% were women, with the highest prevalence observed in the age group of 18 to 29 years,
accounting for 70.3% of cases. The study found that Epstein-Barr virus was detected in 57.1%
of male and 42.9% of female patients, whereas cytomegalovirus was more frequently identified in
women (10.8%) than in men (4.5%). A significant proportion of patients (77.02%) were hospitalized
with alternative preliminary diagnoses, primarily lacunar tonsillitis (36.5%), as well as follicular
tonsillitis (2.5%), hepatitis (1.5%), meningitis (1.75%), and fever of unknown origin (0.5%). These
findings indicate that infectious mononucleosis in adults often presents with a polymorphic clinical
picture, which may complicate early diagnosis. Statistical analysis was performed using Student s
t-test, Wilcoxon W-test, the Chi-square method, and Spearman’s correlation coefficient, with a
significance threshold of p=0.05. The results emphasize the need for improved differential diagnosis
strategies, drawing clinicians’ attention to other manifestations of infectious mononucleosis, such
as fever, generalized lymphadenopathy, and hepatosplenomegaly. The study highlights the role of
infectious mononucleosis as a significant clinical disease in adults and substantiates the need for
continuous epidemiological monitoring.

Keywords: Infectious Mononucleosis; Etiology; Epidemiology; Prevalence; EBV; CMYV; clinical
manifestations.
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Introduction

This infectious disease is usually caused by
the Epstein-Barr virus (EBV), also known as
human herpesvirus 4, which is a widely prevalent
double-stranded DNA herpesvirus. [1,2] Other
causes of the disease include cytomegalovirus
(CMV), [3] as well as human herpesvirus
type 6. [4] Human immunodeficiency virus and
adenovirus can induce a mononucleosis-like
syndrome. [5] The disease is characterized by a
classic triad of symptoms: fever, pharyngitis, and
generalized lymphadenopathy. [6] Most cases of
symptomatic IM occur in adolescents or young
adults. [7] In our study, we analyzed the course
of IM caused by EBV and CMV.

Itisusually a benign, self-limiting disease that
requires only symptomatic treatment, although
in some cases, it may follow a complicated or
prolonged course, leading to a reduced quality
of life. [8]

The Epstein-Barr virus remains one of the
most widespread viruses worldwide. After
infection, an individual remains a carrier of the
virus for life, periodically shedding it in saliva,
which facilitates the spread of the infection
within the population. [9]

Over the past five years, the COVID-19
pandemic has significantly affected the collection
and analysis of up-to-date statistical data on
various infectious diseases, including infectious
mononucleosis. The forced reorientation of
the healthcare system towards combating the
pandemic and the introduction of anti-epidemic
restrictive measures contributed to a decrease in
the activity of other viral infections, in particular
due to the so-called “natural displacement” of
competing pathogens.

According to the Public Health Center of
Ukraine, in 2019, 5,467 cases of infectious
mononucleosis were registered in Ukraine, of
which 4,597 (84.6%) occurred in children under
the age of 17. [10] According to the literature,
approximately 90% of the global population
has antibodies to the pathogen. In developed
countries, the seropositivity rate is lower, and
primary infection occurs later. [7]

Epstein-Barr virus is primarily transmitted
via airborne droplets through close contact
with oropharyngeal secretions. Other possible
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transmission routes include sexual contact, blood
transfusion, and organ transplantation. During the
initial infection, Epstein-Barr virus specifically
targets B-lymphocytes in the oropharyngeal
epithelium, forming virocytes, predominantly
CD8+ T-cells, in the bloodstream. After the acute
phase, the virus can persist in oropharyngeal
secretions for up to 32 weeks [7, 12] and remain
in the body for decades. In healthy Epstein-
Barr virus-seropositive adults, the virus can be
detected in oropharyngeal secretions in 10-20%
of cases. [11]

Aim

The aim of the study was to analyze the
incidence of infectious mononucleosis in adults
and the characteristics of the epidemic process
from 2017 to 2023 among individuals of different
age groups residing in Kyiv.

Materials and Methods

Medical records of inpatients diagnosed with
infectious mononucleosis who were hospitalized
in the infectious diseases department of St.
Michael’s Clinical Hospital in Kyiv from
2017 to 2023 were analyzed. The diagnosis
was established based on serological detection
of IgM and IgG antibodies to the infectious
mononucleosis pathogen.

Results and Discussion

All hospitalized patients underwent a comp-
rehensive clinical and laboratory examination.

Statistical analysis methods for comparing
two independent samples included Student’s
t-test for normally distributed data and the
Wilcoxon W-test for non-normally distributed
data. The Chi-square method was used to
compare qualitative differences. Correlation
analysis was performed using Spearman’s rank
correlation coefficient to assess relationships
between variables. The critical significance
level (p) was set at 0.05.

During the period from 2017 to 2023, a
total of 222 patients were hospitalized in the
infectious diseases department of St. Michael’s
Clinical Hospital in Kyiv, with a subsequently
laboratory-confirmed diagnosis of infectious
mononucleosis. The dynamics of infectious
mononucleosis cases are presented in Figure 1.

From Figure 1, it can be observed that the
number of patients from 2017 to 2019 ranged
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Figure 1. Dynamics of IM cases by year

from 55 to 77, indicating stable virus circulation.
In 2020-2021, no cases were reported, which
may be attributed to the peak of the COVID-19
pandemic. Another possible reason for the
absence of reported cases is the temporary
reorganization of our hospital to admit only
patients with coronavirus infection, which
could have led to the redirection of infectious
mononucleosis cases to other medical facilities.
The number of cases began to recover in 2022
and 2023, suggesting a return to the typical level
of virus circulation.

The average annual number of infectious
mononucleosis cases recorded at our institution
from2017 to 2023 was 34 cases (34£8.6%).
Although this is an absolute count and not directly
comparable to population-based incidence rates,
the observed number of cases is within the
range of values reported in the literature, which
vary from 11 to 48 cases per 1,000 individuals
annually [7].

Among patients with infectious
mononucleosis, there were 122 men
(57.3£2.57%) and 100 women (42.7+2.57%).
The age of the patients ranged from 18 to 65
years. The proportion of men with infectious
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mononucleosis exceeded that of women,
accounting for 59.1£2.57% compared to
40.9+2.57%, respectively. The data are presented
in Table 1.

Among the examined patients with infectious
mononucleosis, the proportion of individuals
aged 18 to 30 years was 156 (70.3+0.6%),
those aged 31 to 64 years accounted for 63
(28.3£2.28%), and those older than 65 years
comprised 3 (1.35+0.35%).

According to the etiological factor, it was
determined that among men, Epstein-Barr
virus was the causative agent in 47.3+£5.59% of
cases, while cytomegalovirus was identified in
4.5+2.47% of cases. Meanwhile, among women,
Epstein-Barr virus infection was observed in
35.6£5.59% of cases, and cytomegalovirus in
10.8+2.47% of cases. Thus, the prevalence of
Epstein-Barr virus among men exceeded that
among women by 11%, whereas the proportion
of women with cytomegalovirus infection
was 6.3% higher than that of men. The overall
distribution of infectious mononucleosis cases
by pathogen and gender is presented in Table 2.

Table 2. Etiology of IM by pathogen

and gender
EBV CMV
Patients
n % n %
men 105 | 57,1424 10 | 29,4+7,65
women 79 | 42,9+424 | 24 | 70,6+7,65
total 184 34

The preliminary diagnosis of infectious
mononucleosis was established in 216 patients
(97.3£0.89%) upon admission to the infectious
diseases hospital. Among them, only 171 pa-

Table 1. Age characteristics of IM patients

. 18-29 years 30-64 years >65 years
Patients
n % n % n %
men 94 60,3£26,8 28 52,8+6,12%* 1 33,34+4,68
women 62 39,7426,8 25 47,246,12 2 66,6+4,68
total 156 1,5+0,6** 53 29,542, 28%* 3 4642,49**

Note: * — the differences are significant between the age groups 30-64 years and >65 years, p=0.05
** _ the identified differences between these groups are statistically significant, p=0.05
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tients (77.02+£2.58%) were hospitalized with a  suggesting a return of viral circulation to pre-
suspected diagnosis of infectious mononucleosis.  pandemic levels.

Patients were admitted with the following 2. The average annual number of infectious
preliminary diagnoses: lacunar tonsillitis in  mononucleosis cases was 34. Although this is an
146 cases (36.5+£2.5%), follicular tonsillitis  absolute figure, it falls within the range of values
in 10 cases (2.5+0.8%), meningitis in 7 cases reported in the literature. Males were more
(1.75+2.5%), hepatitis in 6 cases (1.5+0.6%),and  frequently affected than females (57.3% vs.
fever of unknown origin in 2 cases (0.5£0.35%).  42.7%), and the highest incidence was observed

The data are presented in Table 3. in the 18-29 age group (70.3%).
3. The primary etiological agent was the
Table 3. Preliminary diagnoses of patients Epstein-Barr virus, detected in 57.1% of male
referred to the infectious diseases hospital and 42.9% of female patients. Cytomegalovirus
Ne| Preliminary diadnosis . % was omore frequently 0iden‘tiﬁed in women
1. | Lacunar tonsillitis 146 | 36,5+2.5 (10.8%) than in men (45 4) )- . . .
: o 4. In the modern clinical setting, infectious
2. | Follicular tonsillitis 10 2,5+0,8 . o .
— mononucleosis exhibits a polymorphic presen-
3. Memn.g.ms 7| L7507 tation, complicating timely diagnosis. A significant
4. | Hepatitis 6 1,5+0,6 proportion of patients (77.02%) were hospitalized
5. | Fever of unknown origin | 2 0,5+0,35 with alternative preliminary diagnoses, including

lacunar tonsillitis (36.5%), follicular tonsillitis
From the data in Table 3, it can be concluded  (2.5%), hepatitis (1.5%), meningitis (1.75%), and
that patients with lacunar tonsillitis (146 cases, fever of unknown origin (0.5%).

36.5£2.5%) were more frequently admitted Financing
to the infectious diseases department, as a This study received no external funding.
manifestation of Epstein-Barr virus infection. Conflict of interests
This indicates insufficient clinical attention to The authors declare no conflicts of interest.
other manifestations of infectious mononucleosis, Consent to publication
such as fever, generalized lymphadenopathy, and All authors have read the manuscript and
hepatosplenomegaly. agreed to its publication.

Conclusions ORCID ID and Autor contributions

1. Our study demonstrated that until 2019, the 0009-0000-5715-7381 (A, B, C, D, E, F)
incidence of infectious mononucleosis remained  Dziubenko Nataliia
relatively stable, ranging from 55 to 77 cases A — Research concept and design, B —

per year. In 2020-2021, no cases were recorded,  Collection and/or assembly of data, C — Data
likely due to the COVID-19 pandemic and the analysis and interpretation, D — Writing the
implementation of quarantine measures. Since article, E — Critical revision of the article, F —
2022, the incidence has gradually increased, Final approval of article.
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AHnomauin: y cmammi 6UCEIMIEHO KIIHIKO-eni0eMiono2iuni ocobnusocmi  iHghekyitino2o
MOHOHYKIe03y Y 00POCIUX HA OCHOBI ananizy 222 nayieHmie, AKi npoXoOuIu 1iKy8aHHs 6 iHheKyitiHomy
siooinenni Ceamo-Muxaiiniecokoi kniniunoi nikapui 6 Kueei y nepioo 3 2017 no 2023 pik. Inghexyivinuii
MOHOHYKJIE03 NepesadcHo CnpuyuHsacmoca eipycom Enwmetina-bapp, npome cepeo tio2o 36y0HUKi6
MaKodic 8i03HA4AOMb YUMOMe2ani08Ipyc ma 2epnecsipyc aoounu 6-2o muny. Memoio docnioxcenns
OVI0 oyiHUMU Yacmomy ma enioemMiono2iuHi Xapakmepucmuku IH@eKyilHoco0 MOHOHYKIE03Y V
00pOCIUX 34 WeCMUPIYHUL nepiod cnocmepexcerts. JoCni0dNceH s 8KII0UAN0 pempoCneKmuUGHUL
ananiz MeoOuyHoi OOKymeHmayii, KAiHIYHUX NPOsABIi6 ma 1aO0pamopHo NiOmMeepo*CeHUx O0iacHO3is.
byno ecmanoeneno, wo 3axeoproeanicme Ha iHGeKYiiHUL MOHOHYKNE03 3ANUUANACA CINADIIbHONO
v 2017-2019 pokax, nicaa yozo y 2020-2021 pokax e 0y10 3apeccmpOo8aHO HCOOHO20 BUNAOKY,
LIMOBIpHO, uepe3 6NIUE NAHOeMIYHUX O00MedCeHb, NO08 A3aHUX 13 KOPOHABIPYCHOIO X80p0OOI0
2019 poxy. ¥V 2022-2023 poxax 3aghikco8ano 8i0H0GIeHHs 6UNAOKI8 3AX80PIOEAHHS, WO CEIOYUMD
npo gionoenenns yupkynayii eipycy. Cepeonbopiunuii pieHb 3aX80pI08aAHOCMI PO3PAXO8AHO HA PiBHI
34 eunaodkie Ha pik, wo 6ionosioac enioemionocivHum Oauvum, Haseoenum y nimepamypi. Cepeo
npoauanizosanux nayieumie 57,3% cmanounu 4onogiku, a 42,7% — AHCiHKU, NPUYOMY HAUSUUSULI
piseHb nowupenocmi 8i03HaveHo y 6ikosiu epyni 6i0 18 0o 29 pokie (70,3%,). V x00i docnioicenns
ecmanosieno, wo sipyc Enwmenna-bapp 6ye eussnenuti y 57,1% uonosikie i 42,9% owcinok, mooi
K yumomezanosipyc yacmiute oiacnocmysanu y ducinok (10,8%), nisic y uonosixis (4,5%). 3nauna
yacmuna nayienmia (77,02%) 6yna cocnimanizogana 3 anemepHamusHUMU NOnepeoHimu 0iaeHo3amu,
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30Kpema naKkyHapHow amueinoio (36,5%), a maxoowc ¢honikynapuoro amneinor (2,5%), cenamumom
(1,5%), menineimom (1,75%) ma nuxomanxor Hescnozo eeuesy (0,5%). Ompumani pezyromamu
ceiouams npo me, wo IHGEKYIUHUL MOHOHYKAE03 ) O00POCIUX YACHO MAE NONMOPHY KIIHIYHY
KapmuHy, wjo Modkce YCKIAOHIo8amu pauHio oiacHocmuky. CmamucmuyHull anHaniz npoeeoeHo i3
sacmocyeanuam t-kpumepiro Cmowlooenma, W-kpumepiio Binkokcona, memoody Xi-keaopam ma
Koegiyienma kopenayii Cnipmena, npu pieni 3nauywocmi p=0,05. Pesynomamu niokpecnioromo
HeoOXIOHICMb  YOOCKOHANeHHs cmpameziti OughepeHyiliHoi  OiacHOCMUKY, AKYEeHmyuU Yeazy
KMIHIYUCmie Ha IHWUX Nposieax iHGeKyitiHo20 MOHOHYKIe03y, 30Kpemda 2apsayyi, 2eHepanizoeanill
nimgadernonamii ma eenamocnieHomezanii. JJocnioxicenns nioKpecioe 3Hauywicms iH@eKyilino2o
MOHOHYKIe03y 5K KIIHIYHO 8ANCIUBO20 3AXBOPIOBAHHS Y OOPOCIUX MA OOIPYHMOBYE HeoOXiOHICmb
NOCMIUHO020 eni0emMiono2iuH020 MOHIMOPUHS).

KuouoBi cjioBa: iH(eKIiifHII MOHOHYKJIC03, €TIONIOTis, emiAeMiooris, nomupeHicts, EBB,
LIMB, xiH1YHI TIPOSIBH.
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Abstract: chronic stress significantly impacts human health by dysregulating the hypothalamic-
pituitary-adrenal (HPA) axis and autonomic nervous system (ANS), leading to neuroendocrine,
immunological and metabolic imbalances. Chronic hyperactivity of this system increases cardiac
output, induces vasoconstriction, and raises blood pressure, gradually leading to vascular
remodeling, myocardial hypertrophy and an elevated risk of cardiovascular events. To explore the
diagnostic and pathophysiological significance of neuroendocrine biomarkers in the assessment
of stress and its influence on the cardiovascular system. A comprehensive literature review
of 76 literature sources in English was conducted using PubMed, Scopus, Web of Science and
Google Scholar, focusing on the relationship between the hypothalamic-pituitary-adrenal (HPA)
axis, the autonomic nervous system (ANS) and chronic stress; the search included peer-reviewed
publications from 2020 to 2025 with keywords including “acute stress”, “chronic stress”, “HPA

axis dysregulation”, “autonomic nervous system”, “chronic stress”, “cortisol”, “epinephrine”,
“norepinephrine”, ‘“‘dehydroepiandrosterone”, “dopamine”, ‘“aldosterone”, “tumor necrosis
factor alpha”, “interleukin-1", “interleukin-6", “C-reactive protein”, “insulin-like growth

» o«

factor-1", “cholesterol”, “albumin”, “glycosylated hemoglobin” and “cardiovascular system”; the
inclusion criteria encompassed original research studies, systematic and narrative reviews, meta-
analyses and clinical guidelines; non-peer-reviewed sources and publications not in English were
generally excluded. Neuroendocrine biomarkers provide essential insights into the physiological
burden of stress and the functioning of the HPA axis and ANS. Cortisol remains the most established
biomarker for both acute and chronic stress, with hair cortisol offering unique advantages for
long-term assessment. Catecholamines reflect acute sympathetic activation, but their diagnostic
value in chronic stress is limited. Neuroendocrine markers enhances clinical decision-making and
may support personalized strategies in stress-related diseases prevention and management. Early
detection of elevated neuroendocrine markers associated with chronic stress may provide valuable
insight into the mechanisms underlying increased cardiovascular risk and support more effective
management of patients with cardiovascular disease.

Keywords: Physiology; Neuroendocrinology; Hormones; Cardiovascular System; Cardiovascular
Diseases; Stress.
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Introduction

Chronic stress is one of the key factors
influencing human health, gradually depleting
the body's adaptive capabilities and contributing
to the development of numerous somatic diseases
[1]. Physiological stress is the body's adaptive
response to internal or external challenges,
divided into acute and chronic stress. Acute
stress is a short-term reaction that activates the
sympathetic nervous system and hypothalamic-
pituitary-adrenal (HPA) axis, temporarily
increasing cortisol and heart rate (HR) before
the body returns to homeostasis. In contrast,
chronic stress persists over time, leading to
sustained cortisol elevation, oxidative stress,
and damage to physiological systems. While
acute stress is generally protective, chronic
stress contributes to aging, neurodegenerative
diseases, and other health issues. Managing
stress effectively is essential for preventing
long-term health complications. Unlike acute
stress, which triggers a short-term mobilization
of physiological resources, chronic stress leads
to prolonged alterations in the functioning of
the neuroendocrine, immune and cardiovascular
systems [2, 3]. Persistent exposure to stressors
results in the exhaustion of adaptive mechanisms,
hormonal imbalances, and dysregulation of
inflammatory processes [3]. These changes
create a foundation for the onset of severe
conditions such as hypertension, ischemic
heart disease, metabolic syndrome, depressive
disorders, and even autoimmune diseases [3]. The
pathogenesis of chronic stress is primarily driven
by dysfunction of the HPA [1, 2, 3]. Continuous
stimulation of this system leads to excessive
cortisol production, which initially facilitates
energy mobilization but eventually disrupts
carbohydrate, lipid, and protein metabolism [2].
Chronically elevated cortisol levels suppress
the hypothalamic negative feedback mecha-
nism, further amplifying its secretion. Addi-
tionally, an imbalance between cortisol and
dehydroepiandrosterone (DHEA) negatively
impacts neuroplasticity, cognitive function,
and emotional stability [4]. Beyond HPA axis
activation, the sympathetic nervous system plays
a crucial role in the pathogenesis of chronic stress
by promoting the release of catecholamines-
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adrenaline, noradrenaline, and dopamine [5].
Chronic hyperactivity of this system increases
cardiac output, induces vasoconstriction, and
raises blood pressure, gradually leading to
vascular remodeling, myocardial hypertrophy
and an elevated risk of cardiovascular events [6].
Chronic stress, aging, and the development of
neurodegenerative diseases are closely linked to
persistently elevated cortisol levels in the blood
[7]. Activation of HPA axis leads to the secretion
of cortisol, the consequence of this is oxidative
stress. Increased level of cortisol contributes to
the release of reactive oxygen species (ROS) [8],
which may damage DNA, RNA and proteins,
thus, contributing to aging and development of
age-associated diseases [9]. Oxidative stress,
exacerbated by prolonged catecholamine
elevation, contributes to vascular inflammation
and the progression of atherosclerosis [10, 11].
Chronic stress also contributes to brain changes
that may lead to anxiety and depression [12],
impact reproductive system [ 13] and pathogenesis
of autoimmune or inflammatory disorders [14,
15]. The diagnosis of chronic stress relies on
a comprehensive analysis of neuroendocrine,
immunological and metabolic markers. Key
neuroendocrine markers include cortisol levels
in various biological fluids (hair, saliva, serum,
sweat, urine), DHEA concentrations and the
cortisol/DHEA ratio, which reflects the balance
between catabolic and anabolic processes [16].
A detailed analysis of laboratory markers of
chronic stress allows for the assessment of
physiological stress burden and the development
of personalized strategies for preventing and
managing stress-related disorders.

Materials and Methods

A comprehensive literature review of 76
literature sources in English was conducted using
using PubMed, Scopus, Web of Science and
Google Scholar to gather relevant articles for this
manuscript. The search focused on the relationship
between the HPA axis, the ANS and chronic stress.
Thekeywords“acutestress”,“chronicstress”, “HPA
axis dysregulation”, “autonomic nervous system”,
“cortisol”,  “epinephrine”,

“chronic  stress”,
“norepinephrine”, “dehydroepiandrosterone”,
“dopamine”, “aldosterone”, “tumor necrosis

factor alpha”, “interleukin-1”, “interleukin-6,
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“C-reactive  protein”, “insulin-like  growth
factor-17, “cholesterol”, “albumin”, “glycosylated
hemoglobin” and “cardiovascular system”

were utilized. The search was restricted to peer-
reviewed articles published between 2020 and
2025. To ensure a solid theoretical foundation,
selected earlier textbooks and publications were
consulted for key physiological concepts and
essential definitions in basic medical science. The
inclusion criteria encompassed original research
studies, systematic and narrative reviews, meta-
analyses and clinical guidelines; non-peer-
reviewed articles and publications in languages
other than English were mainly excluded.

Review and discussion

Pathophysiology of Chronic Stress

The physiological effects of stress are
primarily mediated by the HPA axis and ANS.
While acute stress triggers adaptive mechanisms
that enhance alertness and physical performance,
chronic stress leads to maladaptive changes that
contribute to disease development [1, 2, 3]. In
response to an acute stressor, the sympathetic
nervous system (SNS) is rapidly activated,
leading to the "fight-or-flight" reaction [17].
The hypothalamus signals the adrenal medulla
to release catecholamines (adrenaline and
noradrenaline), which increase HR, blood
pressure, and glucose availability to prepare the
body for immediate action [18]. Simultaneously,
the HPA axis is activated: the hypothalamus
secretes  corticotropin-releasing ~ hormone
(CRH); CRH stimulates the pituitary gland to
release adrenocorticotropic hormone (ACTH);
ACTH prompts the adrenal cortex to release
cortisol, a glucocorticoid that enhances energy
mobilization, suppresses non-essential functions
(such as digestion and immune activity) and
modulates inflammatory responses [19]. The
schematic representation of the sites of synthesis
and action of hormones and mediators involved
in the process of response to stress is shown in
Figure 1.

Once the stressor is removed, negative
feedback mechanisms inhibit the HPA axis,
and cortisol levels return to baseline, restoring
homeostasis. This acute stress response is
adaptive and protective, as it enhances survival
in dangerous or demanding situations [21].
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When stress becomes chronic, the persistent
activation of the HPA axis and SNS leads
to dysregulation of multiple physiological
systems. Prolonged exposure to elevated cortisol
levels disrupts normal metabolic, immune and
neurological functions. Unlike acute stress,
where homeostasis is quickly restored, chronic
stress leads to a state of prolonged imbalance,
predisposing the body to various diseases [22].

Chronic activation of the HPA axis results in
sustained cortisol secretion, which disrupts its
normal negative feedback loop. Over time, this
can lead to HPA axis dysfunction, characterized
by either hypercortisolism (excess cortisol) or
hypocortisolism (adrenal exhaustion). These
imbalances contribute to metabolic disorders,
immune suppression, and neurodegenerative
changes. Prolonged stress alters neurotransmitter
levels, particularly dopamine, serotonin, and
gamma-aminobutyric acid (GABA), leading
to mood disturbances, anxiety, and depression.
Additionally,  chronic  stress  promotes
sympathetic dominance in the ANS, reducing
parasympathetic activity responsible for rest and
recovery. This imbalance contributes to increased
HR and blood pressure (risk of hypertension
and cardiovascular disease), impaired digestion
due to suppressed parasympathetic function and
sleep disturbances caused by excess arousal [23].

Constant exposure to the increased cortisol
levels can downregulate antioxidant enzymes
including superoxide dismutase (SOD), catalase
(CAT) and glutathione peroxidase (GPx) [24],
sabotaging organism’s defense against oxidative
stress. The chronic stress promotes inflammatory
response which generates reactive oxygen species
(ROS), magnifying oxidative stress. Onthe cellular
level, chronic stress can lead to mitochondrial
dysfunction [25], increasing electron leakage in
the electron transport chain and generating excess
ROS. This damages mitochondrial DNA and
proteins, impairing metabolic pathways. Each
of the pathways creates a vicious cycle, where
oxidative stress further induces stress-related
damage, leading to long-term effects on the
healthspan. While acute stress can temporarily
suppress inflammation, chronic stress exerts a pro-
inflammatory effect that gradually undermines
overall health. Elevated levels of cortisol, the
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Figure 1. Interaction between the HPA axis and ANS stress response. The managed processes include:

1) Activation of the Hypothalamus and CRH Release. CRH stimulates the anterior pituitary to release ACTH
(adrenocorticotropic hormone) into the bloodstream. 2) Dopaminergic pathways are activated, influencing
motivation, mood, and behavioral responses under stress. 3) ACTH acts on the adrenal cortex, promoting
the synthesis and release of glucocorticoids, primarily cortisol. The autonomic nervous system is activated

and gives an influence on adrenal’s medulla. 4) The adrenal cortex releases cortisol, the key hormone of
the stress response. Cortisol: 4.1 Stimulates gluconeogenesis in the liver (increasing blood glucose levels),
4.2 Modulates the immune system (can have both pro- and anti-inflammatory effects), increases levels of
CRP, IL-6, cholesterol, glucose and reduces antioxidant capacity, 4.3 Negative feedback loop: Cortisol
exerts negative feedback on the hypothalamus and anterior pituitary to suppress further CRH and ACTH
release. 5) The autonomic nervous system is triggering the adrenal medulla to release epinephrine and
norepinephrine. 6) Stress and cortisol also affect immune function: cytokines like IL-6, TNF-a, IL-1p3,
IL-10 and TGF-f are released; a shift in balance between pro- and anti-inflammatory signals; immune cells
influence liver function, promoting an acute-phase response.

body’s primary stress hormone, disrupt immune  Over time, this leads to hypertension, coronary
regulation and lead to an overproduction of pro-  artery disease, heart attacks, and strokes. Stress-
inflammatory cytokines, such as interleukin-6  related hormonal imbalances (e.g., excessive
(IL-6) and tumor necrosis factor-alpha (TNF-a).  cortisol and adrenaline) can also cause endothelial
This state of persistent low-grade inflammation  dysfunction, increased HR and elevated blood
becomes a silent contributor to multiple chronic  pressure — further stressing the cardiovascular
diseases. One of the most critically affected system.

systems is the cardiovascular system. Chronic Given that cardiovascular diseases continue
inflammation accelerates the development of to be the leading cause of mortality worldwide,
atherosclerosis — the buildup of fatty plaques identifying and managing chronic stress is
in arterial walls. These plaques reduce arterial not just advisable is a public health priority.
elasticity and narrow the vessel lumen, which  Regular monitoring of stress levels, blood
restricts blood flow and increases blood pressure.  pressure, and inflammatory markers, along with
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Figure 2. Comparison of the Mechanisms of Acute and Chronic Stress Development and Their Physiological
Effects on the Human Body. 1) Acute stress: The hypothalamus is activated and begins to secrete CRH.
CRH stimulates the anterior pituitary gland to release ACTH, which then acts on the adrenal cortex,
triggering the production of cortisol. The ANS is activated, stimulating the adrenal medulla to release the
catecholamines epinephrine and norepinephrine. It leads to a short-term increase in heart rate and blood
pressure, as well as elevated levels of glucose, cholesterol, CRP and IL-6. The body's antioxidant capacity
(reduced glutathione GSH) is also rises, although ROS are simultaneously produced. These changes help
mobilize energy and resources for rapid adaptation and survival during acute stress exposure. 2) Chronic
stress: the continuous activation of the hypothalamus results in persistent CRH secretion, which causes the
pituitary gland to chronically release ACTH. This maintains elevated cortisol levels in the body and leads to
sustained hyperactivation of the sympathetic nervous system, which continuously secretes epinephrine and
norepinephrine. This chronic state leads to damage of the hippocampus, which is responsible for memory
and negative feedback regulation of the HPA axis, due to the prolonged influence of cortisol. As a result, the
body's ability to regulate the stress response becomes impaired. Chronic stress is associated with an increased
risk of hypertension, atherosclerosis, myocardial infarction, and neurodegenerative diseases. Metabolically,
it is characterized by persistently elevated levels of glucose, cholesterol, CRP, IL-6 and ROS, along with
reduced GSH, reflecting oxidative stress and depletion of the body's defenses.

lifestyle interventions, such as physical activity,
mindfulness practices, and psychosocial support,
are crucial steps in preventing life-threatening
complications.

While acute stress is a normal and adaptive
response that helps the body cope with immediate
challenges, chronic stress leads to widespread
physiological dysregulation that contributes
to numerous chronic diseases. The prolonged
overactivation of the HPA axis and ANS results
in systemic inflammation, neurotransmitter
imbalances and long-term damage to multiple
organ systems. Understanding these mechanisms

highlights the importance of stress management
strategies to reduce the risk of chronic stress-
related health complications. The comparison
of the mechanisms underlying the development
of acute and chronic stress in the human body is
presented in Figure 2.

Conclusions

The assessment of stress-related biomarkers
provides a comprehensive understanding
of stress pathophysiology. By integrating
neuroendocrine, immunological, and metabolic
markers, clinicians and researchers can develop
targeted interventions to mitigate the adverse
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Anomauisa: Xpouiununi cmpec CYmmeEBO GNIUBAE HA 300p08’sl NOOUHU, CHPUYUHAIOUU
ouspezynayiio sinomanamo-einogizapro-naonupkosoi (I'TH) oci ma aemonomnoi nepsoeoi cucmemu
(AHC), wo npussooums 00 HeUpOeHOOKPUHHUX, IMYHONO2IYHUX [ MemaboniyHux nopyulets.
Xpouiuna cinepakxmuenicmo yiei cucmemu 30i1bulye cepyesuii 8UKUO, BUKIUKAE 8A30KOHCIMPUKYIIO
ma nioguwye apmepianbHull Muck, NOCMYN080 CHPUAIOUU PeMOOeNO8antI0 cyOuH, 2inepmpodgii
Miokapoa ma 3pOCMAHHIO PUBUKY cepyeso-cyOuHHUx nodii. Memow podbomu 6yno docrioumu
diaeHocmuune ma namo@izionociune 3HAYeHHs HeUpPOoeHOOKPUHHUX OloMapKepie 8 oyiHyi cmpecy
ma 1020 6NAUY HA cepyedo-CyOuHHy cucmemy. byno npoeedeno o2nso aimepamypu, wo OXONIOE
76 Odicepen aneniticbkKoo Mo6ow, 3a donomozor baz oanux PubMed, Scopus, Web of Science ma
Google Scholar, 30cepedacyrouucsy na 83a€M0368 3Ky MidC 2INOMANAMO-2IN0QDi3apHO-HAOHUPKOBOIO
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8icCl0, A8MOHOMHOIO HEPBOBOIO CUCEMOI0 MA XPOHIYHUM CMPEecoM; NOULYK KIIOYA8 peyeH308aHi
nyonikayii 3a nepioo 3 2020 no 2025 poxu 3a K104o8UMU CIOBAMU. «2OCMPULL CIMPEC), «XPOHIYHULL
cmpecy, «oucpeeynayia 1T H-ociy, «agmonomHa Hepeoea cucmemay, «KOPMu3ony, «eniHe@pumy,
«HOpeninepuny, «0e2iOpoenianopocmepony, «00paMiny, «arbOOCMEPOHY, «PAKmMop HeKpo3y
nyxauH-anvay, «inmepneuxin-1», «inmepnetkin-6», «C-peaxmuenutl OIOKY, «IHCYTIHONOOIOHUL
Gaxmop pocmy-1», «xonecmepumn», «arbOYMIHY, «2MIKO3UTLOBAHUL 2eMO2N00IH» mMa «cepyeso-
cyounna cucmemay. Kpumepii 6xaouenHs O0XONI06aNU OPUSIHANbHI HAYKOBI OO0CHIONCEHHS,
cucmemMamuyHi ma HApamueHi 0210U, Memaaualizu ma KIIHIYHI HACMAHOBU; HepeyeH308aHI
odicepena ma nyonikayii He aHeilCbKOI0 MOB0T0 3a2alom sukaouanucs. Hetipoenookpunni biomapkepu
Haoaomo 8axciugy inghopmayiro wjooo Qhiziono2iuno2o Ha8aAHMANCEHHS, CNPULUHEHO20 CIPecoM, ma
@yuryionysanns I'TH-oci 1 AHC. Kopmuson 3anumaemscs Haubiibul ycmanienum 0iomapkepom sk
20CmMpo2o, Mmak i XpOHIUHO20 cmpecy, NPU YbOMY KOPMU30I 8010CCS MAE YHIKAIbHI nepegazu OJisl
0oszompusanoi oyinku. Kamexonaminu 6ioobpasicaroms 20cmpy CUMRAMUYHY AKMUBAYII0, OOHAK iX
diazHocmuuHe 3HAYeHHs NPU XPOHIYHOMY cmpeci € obmedceHuM. Bukopucmanns HetipoeHOOKPUHHUX
Mapkepie NOCUNIOE KIIHIUHe NPUUHAMMSA PIUeHb Ma MOJce CRPUSMU NEPCOHANIZ08AHUM CIMPAMe2isiM
NPOPINAKMmuKy ma MeHeONCMeHmy 3aX80ploeansb, Nnoe sa3anux 3i cmpecom. Paune eusaenenns
niOBUWeHHS HeUPOEHOOKPUHHUX MAPKePI8, ACOYIUOBAHUX i3 XPOHIUHUM CMPEcOM, Modce Haoamu
YiHHY HOpMayilo wooo MexaHizmie Ni0sUWeH020 CepYeBo-CYOUHHO20 PUBUKY MdA CHpusmu
eheKmusHiuoMy 6e0eHHI0 NAYIEHMIB i3 cepyeso-CYOUHHUMU 3AX60PIOBAHHIMU.

Kurouosi cioBa. Ctpec, ¢izionoris, HEHpOEHJOKPUHOJIOTsI, TOPMOHH, CEPIIEBO-CYIMHHA CHCTEMA
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Abstract: cancer remains a leading cause of morbidity and mortality worldwide, with nearly
20 million new cases and 9.7 million deaths reported in 2022. The increasing burden of cancer, driven
by population growth and aging, necessitates innovative solutions to improve diagnosis, prognosis, and
treatment outcomes. Artificial Intelligence has emerged as a transformative tool in oncology, offering
significant potential in cancer detection, diagnosis, and personalized treatment strategies. This review
explores the real-world applications of Artificial Intelligence in oncology, focusing on lung cancer and
Mecmo ons ypasnenus.breast cancer, two of the most prevalent and deadly cancers globally. Artificial
Intelligence-driven technologies, particularly in imaging, pathology, and genomics, have demonstrated
remarkable success in enhancing early detection, diagnostic accuracy, and treatment planning. In lung
cancer, Artificial Intelligence-powered imaging tools, such as deep learning models, have shown high
sensitivity and specificity in detecting small pulmonary nodules, often missed by traditional methods.
Similarly, in breast cancer, Artificial Intelligence has proven effective in mammography interpretation,
reducing false positives and false negatives, and alleviating the workload of radiologists. Despite
its promising potential, the integration of Artificial Intelligence into clinical practice faces several
challenges, including issues related to data quality, algorithmic biases, and ethical considerations.
The "black box" nature of many Artificial Intelligence systems poses a significant barrier to clinical
acceptance, highlighting the need for explainable Artificial Intelligence to provide transparent and
interpretable decision-making processes. Furthermore, the successful implementation of Artificial
Intelligence in oncology requires robust regulatory frameworks and standardized protocols to ensure
patient safety and data security. This review underscores the transformative potential of Artificial
Intelligence in revolutionizing cancer care, emphasizing the importance of addressing key challenges
to harness its full potential. By enhancing early detection, reducing diagnostic errors, and enabling
personalized treatment strategies, Artificial Intelligence has the potential to significantly improve
patient outcomes and reduce the global burden of cancer. However, its successful integration into
clinical practice will depend on interdisciplinary collaboration, ethical considerations, and a
commitment to responsible implementation.
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Introduction

Cancer remains one of the leading causes of
morbidity and mortality worldwide, with nearly
20 million new cases and 9.7 million cancer-
related deaths reported in 2022. Current estimates
suggest that 1 in 5 individuals will develop
cancer during their lifetime, with approximately
1 in 9 men and 1 in 12 women succumbing to the
disease. By 2050, over 35 million new cases are
projected annually, representing a 77% increase
compared to 2022, driven by population growth
and aging trends [1].

The high cost of cancer treatments poses
financial challenges for patients and healthcare
systems, affecting treatment decisions and ac-
cess even today [2]. Moreover, oncology faces
numerous challenges that necessitate innovative
solutions to improve cancer treatment and patient
outcomes. Key challenges include drug resistance,
the need for personalized medicine, and the
integration of digital health technologies [3].

Artificial Intelligence (Al) is being utilized
across multiple domains in oncology, including
radiology, pathology, genomics, and clinical
decision support [4]. It aids in cancer detection,
diagnosis, and treatment by analyzing complex
datasets such as imaging, genomics, and medical
records [5]. Machine learning (ML) and deep
learning (DL) techniques are particularly
effective in mining data for tumor screening,
diagnosis, and prognosis, thereby supporting
precision medicine [6]. Recent achievements
in precision medicine include the analysis of
multi-omics data, which encompasses genomics,
transcriptomics, and proteomics. This enables
the development of targeted treatment strategies
tailored to individual patients, improving
clinical outcomes. Additionally, the ability
to identify new biomarkers further supports
personalized treatment plans [7]. Despite its
promising potential, Al in oncology faces
several challenges. These include issues related
to data quality, algorithmic biases, and the
need for ethical and responsible Al design. The
integration of Al into clinical practice is also
hindered by regulatory oversight and the need
for validation in oncology-specific settings [8].

Al, as a term, refers to a branch of computer
science that emulates human intelligence. These
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systems are developed and programmed to
perform cognitive functions such as decision-
making, problem-solving, and learning [9]. ML
is a subfield of Al, defined as a computational
system based on a set of algorithms for analyzing
data. It uses multiple layers of analysis to “learn”
from initial data and “predict” future outcomes
[10]. With each instance of data processing,
the expansion of the dataset, adjustments in the
arrangement of layers, and the depth of analysis,
the quality of classification, regression, and data
clustering significantly improves for specific
tasks [11]. DL is an ML technique that comprises
multiple layers of convolutional neural networks
(CNN) [12]. DL incorporates different functional
layers of artificial neurons or “nodes,” such as
input layers, multiple hidden layers, and output
layers [9]. Each “node” is connected to the initial
and deeper layers via edges, and the strength of
their connection is referred to as “weight” [13].
The input layer typically contains quantified
values derived from the dataset of interest. For
example, in Al-assisted histopathology image
analysis, this data could represent the intensity
value of a specific pixel in an image. The deeper,
hidden layers of the DL model perform feature
construction, refining the representations from
previous layers [14]. Such algorithms can “learn”
feature representations automatically, avoiding
bias and unnecessary additional engineering,
and providing accurate end-to-end results
[15]. For instance, the differences between
ML and DL algorithms for implementation in
histopathology include training style, training
time, algorithm complexity, data size, and data
processing resources. While ML algorithms can
train faster and have less complex structures,
they are typically trainable with smaller datasets
and require fully annotated data. In contrast, DL
algorithms require significantly more training
time, have highly complex models, and can
produce accurate results with very large datasets
and diverse levels of data annotation [16].

Aim

This study aims to analyze real-world
applications of Al in oncology, focusing on
its role in cancer diagnosis, prognosis, and
treatment. By reviewing successful case studies
and current Al-driven projects, this research
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seeks to identify the best practices for integrating
Al into clinical workflows in lung cancer (LC)
and breast cancer (BC).

Materials and Methods

This review examined scientific works
related to the application of AI models in
oncology, focusing on publications from 2020
to 2024 available in scientific databases. The
analysis of medical articles we conducted using
combinations of the following terms: artificial
intelligence, deep learning, machine learning,
lung neoplasms, and breast neoplasms. More
than 1,100 articles were reviewed to assess their
originality and to ensure a diverse representation
of the wide range of applications of Al systems
in oncology-related contexts and 56 sources for
references were selected that are most relevant to
the topic. We chose LC and BC as the materials
for our study, since these two malignant
tumors were the most frequently encountered
when processing the data. When analyzing the
literature, we also paid attention to the use of
the statistical AUC (area under the curve) metric
of binary classification quality to evaluate the
effectiveness of the Al model by the authors and
considered only those articles where the AUC is
more than 0.7.

Review and Discussion

The global Al in oncology market was valued
at USD 2.80 billion in 2023 and is expected
to grow at a compound annual growth rate of
28.92% from 2024 to 2030 [17], thus the medical
community suggests that trends in financial
growth, combined with the projected increase in
the morbidity and prevalence of oncology-related
conditions [1], makes a significant potential
for the rapid implementation of Al-related
technologies in clinical practice. This could also
lead to the establishment of reliable "pipelines,"
laws, and standards for trustworthy and effective
oncology treatment in the coming years.

Considering the current statistics of cancer
incidence, LC remains one of the most prevalent
and deadly cancers worldwide, with over 1.9
million cases reported globally in 2022 and more
than half a million deaths attributed to it [18].
Traditionally, LC diagnosis relies on imaging
techniques such as computed tomography (CT)
and positron emission tomography (PET),
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which are considered the gold standard for
identifying abnormal masses or tumors in the
lungs [18]. However, accuracy of these methods
is relatively low for early-stage LC detection
and can be affected by various factors such
as lung vacuolation or tissue reshaping [19]
and Al-powered imaging tools, such as DL
models, show great promise in improving early
detection precision. These tools can identify
small pulmonary nodules with high sensitivity
and specificity, even for nodules as small as 3-5
millimeters and they can also flag suspicious
areas for further review, which might easily be
overlooked by the human eye [20].

Forinstance, astudy by Liu etal. demonstrated
that Al-assisted CT imaging achieved a sensitivity
and specificity of 87%, with an AUC of 0.93.
Their findings suggest that Al-assisted diagnostic
systems for CT imaging exhibit high diagnostic
accuracy for LC detection and hold significant
potential for improving early detection rates.
No less important, in our opinion, the study
also highlights the limitations of human-driven
diagnostic methods, which rely on manual
pathology section analysis and the subjective
nature of film reading, potentially leading to
misdiagnoses [21]. However, it is important to
note that Al-driven methods are significantly
constrained by untimely data updates and small
sample sizes, which can reduce their potential
benefits and delay full development. A study
by Kiraly et al. evaluated the importance of Al
in LC screening across cohorts in the USA and
Japan, involving 627 low-dose CT cases, where
141 cancer-positive cases were interpreted by
12 radiologists. The use of Al systems improved
specificity by 5.5% in the USA and 6.7% in Japan,
with no significant loss in sensitivity [22]. This
work highlights the advantages of Al-assisted
imaging in avoiding unnecessary lung biopsies,
reducing overaggressive follow-up imaging.

From a pathomorphological point of view
LC is a heterogeneous disease with various
subtypes that behave differently, small-cell LC,
may be especially difficult to detect early or
may grow slowly, making them challenging to
identify in the initial stages [23]. Avanzo et al.
demonstrated the great capabilities of Al in early
differentiation of LC by applying support vector
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machine to distinguish adenocarcinoma from
focal pneumonia based on CT and PET scans,
achieving an accuracy of 87.6%. Additionally,
their study highlighted Al's strength in assessing
radiation effects and immunotherapy-induced
pneumonitis, alongside its ability to differentiate
between adenocarcinoma and pneumonia, and
underscores Al's future influence to clinical
practice in precise classification and early
detection [24].

According to many authors, in addition to
imaging for detecting malignant lung lesions,
tumor markers (e.g., TTF-1, Napsin A, Rb,
ALK, EGFR) are crucial for credible cancer
identification, however, the clinical use of many
well-known and newly identified biomarkers
remains limited due to inconsistencies in
oncology diagnosis and prognosis [25, 26].
A retrospective study by Zheng et al. utilized
radiomics and ML to predict recurrence and
survival outcomes in patients with LC. Using
data from 217 patients, the study achieved an
AUC 0f0.79 in the training cohort and 0.70 in the
validation cohort for prediction of lymph node
metastasis in stage [-I11IB non-small cell LC [27].
The next important diagnostic criterion in LC
diagnosis is nodule segmentation relies on image
analysis that outlines lung nodule boundaries
from the surrounding thoracic structures. This
allows for the accurate measurement of nodule
volume and size, as well as the determination of
nodule composition and potential malignancy
[28]. The research of Aydin et al. highlighted
the strong Al's capability in predicting invasive
adenocarcinoma from pure ground-glass nodules
using CNN. Their study included 301 patients
with LC pathologies, achieving a sensitivity
of 0.93, a precision of 0.82, and an F1 score
of 0.87 in detecting LC [29]. The methods
demonstrated in these studies have the potential
to enhance personalized treatment planning by
noninvasively and accurately identifying high-
risk patients, thereby improving preoperative
staging and guiding adjuvant therapies.

Precise diagnosis in LC often relies on
histological examinations, such as percutaneous
puncture biopsy or bronchoscopy. These methods
place a significant workload on oncology
specialists. Rgczkowska et al. showcased a CNN-
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based approach for tumor microenvironment
segmentation. Their study generated 23,199
image patches from hematoxylin-and-eosin-
stained LC tissue. The CNN model achieved an
AUC of up to 0.99 for tissue type classification
in LC, a c-index of 0.723 for survival
prediction, and an AUC of up to 73.5% for
mutation classification [31]. This study not only
demonstrated the strong trainability of Al for
tissue classification in histopathology diagnosis
of LC but also provided important insights for
designing novel cancer treatments. Their work
suggests the potential for Al to expand our
understanding of the tumor microenvironment's
effect on the tumor evolutionary process, and
also Al can accurately assist in tumor grading,
identifying molecular markers, and predicting
treatment responses [30].

Another study related to histopathology
detection of LC was presented by Noaman et al.,
which utilized various Al-related solutions, such
as ML support vector machine, decision trees,
random forests, and multinomial naive Bayes,
along with color histogram techniques for
histopathological classification. Their approach
achieved a remarkable accuracy of 99.683% for
LC detection. When extended to BC detection,
the same method achieved a commendable
accuracy rate of 94.808% [32]. In our opinion,
Noaman et al.'s study demonstrated the notable
stability and universality of Al models, which
allows for the successful reuse of the technology
across different oncology areas without requiring
excessive updates.

Another leading cause of cancer worldwide,
according to US statistics for 2024, is BC in
women: 310,720 new invasive cases, 56,500
cases of ductal carcinoma in situ, and 42,250
deaths per year [33]. The most common factors
that increase the risk of BC development include
family history, environmental exposures,
mutations in the BRCA1 and BRCA2 genes,
long-term exposure to estrogen, and late
menopause [34, 35]. Given the dire projections
for the rise in BC incidence and the complexity
of risk factor combinations, we believe Al
has the potential to be a transformative tool in
clinical oncology in terms of accurate diagnosis,
workload optimization, and facilitating perso-
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nalized treatment planning, ultimately leading
to improved patient outcomes [36, 37]. Unfor-
tunately, Al currently lacks the necessary
quality and quantity of data for widespread
implementation in real-world clinical practice,
but the accuracy and specificity demonstrated in
relatively small studies offer great promise for
the future of Al in BC screening [38].

Interpreting mammograms is a complex and
time-consuming task, and breast abnormalities
can be missed by human radiologists. Using
Al systems to identify structural abnormalities
can significantly reduce false-positive and
false-negative results, allowing for earlier
detection and more accurate diagnosis. For
example, Lotter et al. applied a DL model
to mammography, which outperformed five
specialists, increasing sensitivity by 14% in
classifying the mammograms. This method was
able to detect cancer at low screening rates and
identify cancer in clinically negative previous
mammograms [39,40].

Additionally, early detection of BC is critical
to improving survival rates, increasing the
chances of remission and improving overall
patient outcomes [41]. This was demonstrated by
the authors McKinney et al. who developed an Al
system capable of outperforming human experts
in interpreting mammograms, demonstrating its
ability to more accurately and effectively assist
in the early detection of BC. Their study showed
an absolute reduction in false positives of 5.7%
(US) and 1.2% (UK), and false negatives 0f 9.4%
(US) and 2.7% (UK) [42].

Equally important in the clinical use of Al
for BC screening is overcoming the limitations
of human interpretation of mammography.
A solution to this problem was solved by
Schaffter et al., who combined the most effective
Al algorithms, and their study achieved an
AUC of 0.942 and 92.0% specificity with the
same sensitivity [43]. While no Al algorithm
has outperformed a doctor's trained eye,
the combination of Al and a radiologist has
significantly improved the accuracy of screening
by a single user.

Naturally, the undeniable advantage is the
ability of Al to ease the burden on healthcare
professionals by automating repetitive and time-
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consuming tasks such as image interpretation,
pathology assessment, and administrative
documentation. Al-powered systems can
generate preliminary reports, prioritize urgent
cases, and reduce diagnostic errors, allowing
oncologists and radiologists to focus more on
complex decision-making and direct patient care
[44]. In a study by Ng et al., Al was evaluated as
a secondary reader in a multi-site study and the
results showed that Al-assisted reading reduced
the need for a second human review by 87% while
maintaining screening quality, and when used as
an independent reader, Al reduced the number
of cases referred to arbitration from 13% to 2%
[42,45,46]. It appears that soon, if implemented
inwidespread medical practice, Al could improve
overall efficiency, enhance interdisciplinary
collaboration, and reduce burnout among
healthcare workers. A retrospective cohort study
by Rai-Povedano et al. analyzed data from the
Cordoba Tomosynthesis Screening Trial, which
included 15,986 women screened using Al-
enhanced digital mammography and showed
a 72.5% reduction in workload compared to
traditional dual reading.[47]. A study by Pacile
et al. examined the impact of Al-assisted
mammography on improving radiologists'
diagnostic accuracy and examination time, with
a diagnostic accuracy of AUC 0.797 and reading
time of 62.79 seconds per case.[48]. We found
interesting a population-based study by Lang et
al. that demonstrated that Al can also classify
mammograms into low- and high-risk categories,
reducing unnecessary readings and minimizing
false positives [49]. The results of these studies
are promising and confirm the ability of Al to
improve the efficiency of population screening,
although further retrospective studies are needed.

The integration of Al into oncology faces
certain complexities and critical issues that
go beyond technical advances and touch upon
fundamental ethical, regulatory, and clinical
concerns. A major hurdle is the robustness
and generalizability of AI models. Many
algorithms are trained on datasets that may not
be representative of diverse patient populations,
introducing bias that can lead to suboptimal
treatment recommendations for underrepresented
groups [50]. The very promise of accurate
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diagnostics that Al aims to realize risks being
undermined by inconsistencies in data quality,
as well as differences in access to advanced Al
tools across healthcare settings [51]. Without
standardized, high-quality data, many experts
say Al risks perpetuating rather than reducing
inequalities in cancer care [52].

Beyond the technical aspects, the role of Al
in clinical decision making raises ethical and
professional concerns [53]. Oncologists should
be solely responsible for patient care, but the
growing presence of Al in diagnostic imaging,
treatment recommendations, and predictive
analytics is blurring the lines of responsibility
[54]. The lack of transparent decision-making
processes in many Al systems, often described
as “black boxes,” creates problems among
physicians who may find it difficult to interpret
the information generated by Al [55]. This is
where the need for explainable Al becomes
critical. Explainable Al ensures that the rationale
behind an Al model’s recommendations is
clear, interpretable, and clinically sound. Rather
than simply providing an output, explainable
Al allows oncologists to understand why a
particular decision was made, facilitating
informed decision-making and building trust in
Al-powered oncology as a whole [56]. Without
such interpretability, Al risks being seen as an
opaque and unaccountable tool rather than a
reliable support system in clinical practice.

Conclusions.

Our review of recent scientific research on the
role of Al in oncology leads us to conclude that
integrating Al into the diagnosis and treatment
of LC and BC will drive a transformative shift in
the medical field in the coming years. Al-driven
technologies, particularly in imaging, pathology,
and genomics, have shown significant potential
in enhancing early detection, improving
diagnostic accuracy, and advancing personalized
treatment strategies. By leveraging ML and deep
DL algorithms, Al can analyze complex datasets,
such as medical imaging and multi-omics data, to
identify subtle patterns that may be overlooked
by human clinicians. This capability is especially
crucial in the early stages of cancer, where timely
intervention can significantly improve patient
outcomes.
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In LC, AI has shown remarkable success in
enhancing the accuracy of imaging techniques
like CT and PET scans, enabling the detection
of small pulmonary nodules that are often
missed by traditional methods. Al's ability to
differentiate between benign and malignant
lesions, as well as its potential to predict treatment
responses, underscores its value in reducing
unnecessary biopsies and optimizing treatment
plans. Similarly, in BC, Al has proven to be a
powerful tool in mammography interpretation,
reducing false positives and false negatives,
and alleviating the workload of radiologists.
Studies have shown that Al-assisted systems
can outperform human experts in certain cases,
leading to earlier detection and more accurate
diagnoses.

However, the widespread adoption of Al
in oncology is not without challenges. Issues
related to data quality, algorithm biases, and the
need for ethical and responsible Al design must
be addressed to ensure equitable and effective
implementation. The "black box" nature of many
Al systems poses a significant barrier to clinical
acceptance, as oncologists require transparent
and interpretable decision-making processes
to trust and effectively utilize Al-generated
insights. Explainable Al is therefore essential
in bridging this gap, providing clinicians
with clear and justifiable reasoning behind Al
recommendations.

Moreover, the integration of Al into clinical
workflows must be accompanied by robust
regulatory  frameworks and standardized
protocols to ensure patient safety and data
security. The potential for Al to exacerbate
healthcare disparities, particularly in
underrepresented populations, highlights the
need for diverse and high-quality datasets
in training Al models. As Al continues to
evolve, interdisciplinary collaboration between
oncologists, data scientists, and policymakers
will be crucial in harnessing its full potential
while addressing ethical and practical concerns.
As we move forward, the continued development
of Al technologies, coupled with a commitment
to responsible implementation, will be essential
in realizing the transformative potential of Al in
oncology.
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AHnomauina: pax 3a1umacmscsi OOHIEI 3 NPOGIOHUX NPUYUH 3AXE0PIOBAHOCMI MA CMEPMHOCMI
v ceimi, npuuomy y 2022 poyi 6yno 3apeecmpogano matixce 20 MilbliOHI8 HOBUX BUNAOKIE I
9,7 minviiona cmepmeiu. 3pocmaioue HABAHMANCEHHS, CNPUYUHEHEe 3POCMAHHAM HACEeNeHHs ma
1l020 CMAPIHHAM, BUMA2AE [HHOBAYIUHUX DiuleHb OISl NOKPAujeHHs OIa2HOCMUKU, NPOSHO3)8AHHSA
ma pesynomamie nikyeauns. LLImyunuii inmenekm cmae pesomoyiunum IHCMPYMEHMOM 8 OHKONO2,
Wo BIOKpUBAE 3HAYHUL NOMEHYIAN Y 8UABIEeHHI paKy, OlacHOCMUYi ma po3pooyi nepcoHaNi308aHUxX
cmpameeiti nikysauns. Lleil 02110 po3ensoae peanvbHi 3ACMOCY8AHHS WIIMYYHO2O [HMENEKM) 6
OHKOJL02II, 30CepedIHCYIoUUCh HA PAKYy Jle2eHb | paKy MONOYHOI 3a103U — 080X i3 HAUNOUUPEHIUUUX
i HaticmepmenvHiwux 6udie paky y ceimi. Texnonocii, wo opiecHMo8ani Ha WIMYYHUL [HMeNeKm,
30Kpema y 8izyanizayii, namonoeii ma ceHomuyi, 00CsA2IU 3HAYHO20 YCNIXY Y 600CKOHANEHHI PAHHbLO2O
BUABIEHHS, NIOBUWEHHI MOYHOCMI OIACHOCMUKU MA NOKPAUWeHHI NIIAHYBAHHS JIKY8AHHA. Y 6unaoky
PAKy JleceHb IHCmpyMeHmu 8i3yanizayii Ha OCHOBI UMY4YHO20 IHMeNeKmy, 30Kpema 21ub0Ki HeUpOoHHI
mepedici, NPOOeMOHCMPYBATU BUCOKY YYMAUBICMb | CNeyUuhiuHicmb V 8UsBIEHHI OPIOHUX JleceHesUX
8Y37118, AKI YACMO 3AIUULAIOMbCSA HENOMIYeHUMU mpaouyiuHumu memooamu. [1o0ionum uunom, y
diaecHocmuyi paky MOJIOYHOI 3a103U WMeYHULL IHmeleKm 00816 C8010 e(heKmusHicms 8 iHmepnpemayii
mamozpagiunux 300padceHb, 3MEHULYIOUU KIIbKICMb XUOHONO3UMUBHUX | XUOHOHE2AmUeHUX
Pe3yIbmamis, a maKodc 3HUNCEHHS HA8AHMadceH s Ha paodionozis. Hessadxcarouu na nepcnekmueruti
nomenyian, iHmezspayia Wmy4Ho2c0 IHMeNeKm) 6 KAIHIYHY NPAKMUKy CMUKAEMbCA 3 YUCTEHHUMU
BUKNIUKAMU, WO BKIIOYAIOMb NUMAHHA AKOCMI OAHUX, ANICOPUMMIYHI YNepeodtCeHHs ma emuyHi
acnexmu. « Yopruil AwuKy 6a2amvox cucmem WmMy4Ho20 iHmenieKmy € cepuosHum oap'epom ons ix
NPUUHAMMS 8 KIITHIYHIU npakmuyi, wo nioKpecitoe HeoOXiOHICMb po3pOOKU NOACHIOBAHO20 UMYYHO2O
inmenekmy 05l 3a0e3neueHHss npo3opocmi ma iHmepnpemosaHocmi nputHamms piwens. Kpiu
mo2o, YCNiuHa IMRIeMeHmayisa Wmy4Ho2o IHmeleKmy 8 OHKO02110 NoOmpeOye CmeopeHHs HAOTUHUX
Ppe2yIAMOPHUX PAMOK Ma CMAHOAPMU308aHUX NPOMOKONIE Ol 2apaHmy8anHs Oe3neku nayieHmis
i 3axucmy Odanux. Lleti oenad sucgimuroe mpanchopmayitiHuti NOMeHYiaL WmMyyHo20 THmMenleKkmy y
PeBONOYIoHI3ayii OHKONOTUHOI OONOMO2U, HAONOWYIOUU HA BANCIUBOCMI NOOONAHHS KII0UOBUX
BUKIUKIB 01 peanizayii 1io2o noeHo20 nomeHyiany. 3a60aKu 600CKOHANEHHIO PAHHLO2O BUABLEHHS,
SHUMICEHHIO OIiACHOCMUYHUX NOMUNIOK [ 3a0e3neueHHI0 NepCOHANi308aHUX Ccmpamezitl NiKYE8aAHHS.
WIMYYHUL THMENeKm MOJice CYMmMeEGO NOKPAWUMU Pe3yIbmamu AiKy8aHHsA NAYIEHMIE | 3MeHuuUmu
27100a1bHe HABAHMANCEHHS OHKOLO2IYHUX 3aX680pt06aHsb. [Ipome tioco ycniwna inmeepayis 8 KiiHiuHy
NPaKmuxy oyoe 3anexnrcamu 810 MidCOUCYUNIIHAPHOIL cnignpayi, nioxXo0ie 32i0H0 emuYHUX NPOMOKOJLI8
i 8I0N0GIOANLHO20 BNPOBAOIHCEHHS.

Karwuosi ciaoBa: biomapkepu; HoBoyTrBopeHHst nereHiB; HoBOyTBOpeHHs MOJOYHOI 3aJi03H;
[Tatonoris; ITy4Huii iHTENEKT.
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Abstract: chronic rhinosinusitis (CRS) is a prevalent disease affecting 5-15% of the population,
characterized by prolonged inflammation of the mucosa of the paranasal sinuses. Chronic
rhinosinusitis with nasal polyps (CRSWNP) accounts for approximately 18-20% of all CRS cases and
has a more severe clinical course compared to CRS without nasal polyps (CRSsNP). A particular
group of patients includes those with CRSWNP associated with aspirin-exacerbated respiratory
disease (AERD), which comprises asthma, rhinosinusitis with polyps, and intolerance to nonsteroidal
anti-inflammatory drugs (NSAIDs). This study aimed to evaluate the impact of a past COVID-19
infection on sinonasal symptoms and quality of life in patients with chronic polypous rhinosinusitis
and aspirin triad based on the analysis of SNOT-22 questionnaire scores and endoscopic assessment
results using the Lund-Kennedy scale. The study was conducted among outpatients at the clinic of the
State Institution " O.S. Kolomiychenko Institute of Otolaryngology of National Academy of Sciences of
Ukraine." Sixty patients aged 18 to 75 years with a diagnosis of chronic polypous rhinosinusitis with
NSAID intolerance were selected and divided into two groups: Group 1 (17 patients) who did not have
COVID-19 and Group 2 (43 patients) who had a history of COVID-19. Group 2 was further divided
into two subgroups: Subgroup 2A (18 patients, who reported no impact of COVID-19 on the course of
CRS) and Subgroup 2B (25 patients, who reported a subjective worsening of CRS after COVID-19).
A survey was conducted using the SNOT-22 questionnaire, and endoscopic examination of the nasal
cavity was performed with assessment using the Lund-Kennedy scale. The analysis of the SNOT-22
results showed that the mean scores in Group 1 were 41.9 £ 17.94, and in Group 2, they were 43.62
+ 20.12, with no statistically significant differences (p=0.812). The mean scores in Subgroups 24 and
2B were 44.3 + 19.4 and 43.0 + 21.2, respectively, also with no statistically significant differences
(p=0.874). The endoscopic assessment using the Lund-Kennedy scale did not reveal significant
differences between the groups (p=0.588). The study results indicate that a past COVID-19 infection
did not have a statistically significant impact on sinonasal symptoms in patients with chronic polypous
rhinosinusitis and aspirin triad. COVID-19 did not lead to a significant worsening of the clinical
course of the disease, warranting further studies to explore the virus's impact on other aspects of
respiratory health in patients with AERD.

Key words: Asthma; COVID-19; Nasal Polyps; Respiratory Tract Diseases; Rhinosinusitis;
Aspirin-Induced; Sino-Nasal Outcome Test.
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Introduction

Chronic rhinosinusitis (CRS) is a complex
disease with multiple etiological factors,
characterized by prolonged inflammation of
the mucous membrane of the paranasal sinuses.
This pathology affects approximately 5-15% of
the population [1]. Based on nasal endoscopy
findings, CRS is generally classified into two
main categories: with polyps (CRSwNP)
and without polyps (CRSsNP) [1]. CRSwNP
accounts for approximately 18-20% of all CRS
cases and has a more pronounced clinical course
and higher morbidity compared to CRSsNP [2].
The prevalence of CRSwNP is estimated at 2-4%
of the general population, with symptoms such as
nasal glandular rhinorrhea, nasal congestion, loss
of smell, and facial pain or pressure persisting
for more than 12 weeks [1].

Depending on the degree of eosinophilic
infiltration in the nasal mucosa, CRSwNP can be
divided into two variants: eosinophilic and non-
eosinophilic, each with distinct inflammatory
characteristics. In Europe and North America,
eosinophilic CRSwWNP is primarily associated
with type II inflammation, whereas in East Asian
countries, type I inflammation predominates.
Type II inflammation is characterized by high
levels of cytokines released by Th2 cells, such
as IL-4, IL-5, and IL-13, as well as ILC2 cells,
eosinophils, and mast cells [3]. This type of
inflammation leads to more treatment-resistant
conditions and more frequent recurrences. Non-
eosinophilic CRSwNP is associated with Thl1/
Th17 immune responses, dominated by cytokines
released by TH cells (IL-17A, IL-8, and IL-22,
IFN-gamma, TNF-a), along with inflammation
in which neutrophils predominate [4]. Patients
diagnosed with eosinophilic CRSwNP have a
higher degree of olfactory loss, which positively
correlates with the severity of nasal mucosal
inflammation [1]. Additionally, an increased
frequency and severity of nasal dysfunction
have been observed in cases where CRSWNP is
accompanied by asthma or respiratory disease
exacerbated by aspirin or nonsteroidal anti-
inflammatory drugs (AERD) [5].

AERD  (Aspirin-exacerbated respiratory
disease) is a pathological condition that
develops in adults and is characterized by
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a triad of symptoms, including asthma,
eosinophilic chronic rhinosinusitis with nasal
polyps (CRSwNP), and respiratory reactions
to cyclooxygenase-1 (COX-1) inhibitors [6,7].
Symptoms affecting both the upper and lower
respiratory tracts are often difficult to manage,
and many patients experience frequent asthma
exacerbations and require repeated endoscopic
sinus surgeries, even with appropriate medical
treatment, including intranasal and oral
corticosteroids [8].

Since March 2020, the COVID-19 outbreak
has significantly altered daily clinical practice
in the field of ear, nose, and throat diseases
[9]. As the nasal cavity serves as the entry
point for the respiratory tract, its physiological
and pathological conditions can significantly
influence the development of both upper and
lower respiratory diseases. However, the impact
of COVID-19 on the course of CRSwNP
associated with NSAID intolerance remains
poorly understood [10].

Currently, the SNOT-22 questionnaire is
widely used to assess the quality of life in CRS
patients [11]. This questionnaire has already
proven its effectiveness, reliability, and, most
importantly, ease of use. SNOT-22 consists
of 22 questions, each rated on a 5-point scale,
where 0 indicates the absence of symptoms and
5 represents the most severe symptoms [12].
The questionnaire has also been adapted for use
in Ukraine [13]. In addition to the SNOT-22
questionnaire, CRS severity can be assessed
using endoscopic evaluation methods [14].
Several scoring systems exist, but the most
widely used is the one described by Lund and
Kennedy (Table 1).

The Lund-Kennedy endoscopic assessment
system describes visual pathological conditions
in the nasal cavity and paranasal sinuses,
including the presence of polyps, discharge,
edema, scarring, and crusting. This system is most
relevant for evaluating CRSwNP, particularly
for comparing pre- and post-endoscopic sinus
surgery findings [15].

Aim

The aim of this study was to determine the
impact of past COVID-19 infection on sinonasal
symptoms and quality of life in patients with
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Table 1. Endoscopic assessment using the Lund-Kennedy scoring system, with each nasal cavity
evaluated separately.

Criteria and evaluation of Points
endoscopic examination 0 1 2
Polyps in the middle nasal passage None | Are limited to the middle nasal passage | In the nasal cavity
Discharge in the middle nasal passage | None | Liquid and transparent Thick and purulent
Swelling of the middle nasal passage | None | Light-moderate Medium-heavy

Score for each half of the nose separately

chronic polypous rhinosinusitis and aspirin triad,
based on the analysis of SNOT-22 questionnaire
scores and endoscopic evaluation using the
Lund-Kennedy scale.

Materials and Methods

The study was conducted during 2022-2024
among outpatients at the clinic of the State
Institution "O.S. Kolomiychenko Institute of
Otolaryngology of the National Academy of
Medical Sciences of Ukraine." A total of 60
patients aged 18 to 75 years diagnosed with
chronic polypous rhinosinusitis with NSAID
intolerance were selected. Patients were
surveyed using the SNOT-22 questionnaire and
underwent endonasal endoscopic examination
with evaluation using the Lund-Kennedy scale.
Inclusion criteria:
e Patients diagnosed with chronic rhino-
sinusitis with nasal polyps associated with
NSAID intolerance, aged 18 to 75 years.
Exclusion criteria:
Patients with a history of nasal surgery.
Patients with nasal cavity neoplasms.
Patients with psychiatric disorders.
Patients with severe COVID-19 requiring
ICU admission or mechanical ventilation.

According to medical records, all patients
were vaccinated against COVID-19, and
72.2% (43 patients) had a history of COVID-19
infection between 2020 and 2022. Patients were
divided into two groups:

e Group 1: 17 patients who had never had
COVID-19.

e Group 2: 43 patients with a history of
COVID-19.

Group 2 was further subdivided into two

subgroups:

e Subgroup 2A: 18 patients who reported
that past COVID-19 infection had no im-

pact on the course of chronic polypous
rhinosinusitis with aspirin triad.

e Subgroup 2B: 25 patients who subjectively
reported a worsening of chronic polypous
rhinosinusitis with aspirin triad following
COVID-19 infection.

For statistical analysis, Student’s t-test for
two independent samples, the ¢-test using
Fisher’s angular transformation method, and
the Wilcoxon rank-sum test with a two-tailed
critical region were used to compare the central
tendencies of two independent samples in
evaluating endoscopic findings based on the
Lund-Kennedy scale. Statistical data analysis
was performed using MedStat v.5.2.

Results

A survey was conducted among patients
with chronic polypous rhinosinusitis and AERD
using the SNOT-22 questionnaire. According
to the results of the SNOT-22 assessment, the
total scores in the study and control groups were
distributed as follows:

® Group I (17 patients): Mean score 41.9 +
17.94

e Group II (43 patients): Mean score 43.62 +
20.12

The obtained results are presented in Figure 1.

Statistical analysis was performed using
Student’s t-test for two independent samples. The
result was t = 0.24, indicating that the difference
in mean scores was not statistically significant
(p =0.812,p > 0.05).

A further comparison was conducted between
the SNOT-22 scores of Subgroups 2A and 2B
within Group 2 (patients with CRSwNP, AERD,
and a history of COVID-19). The results were as
follows:

e Subgroup 2A (18 patients): Mean score

443 +19.4
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group II

Figure 1. Distribution of patients in Groups 1 and 2 based on SNOT-22 questionnaire results.

e Subgroup 2B (25 patients): Mean score
43.0+21.2

Student’s t-test for two independent samples
was used for statistical analysis, yielding
t=10.16. The difference between the means was
not statistically significant (p = 0.874, p > 0.05),
as illustrated in Figure 2.

Endonasal endoscopic examinations were
performed on patients from both Groups I and

Total SNOT-22 scores

subgroup 2A

II, with evaluations conducted using the Lund-
Kennedy scoring system. The distribution of
patients from Groups I and II according to
the Lund-Kennedy endoscopic assessment is
presented in Figure 3.

Statistical analysis was performed using the
Wilcoxon rank-sum test with a two-tailed critical
region to compare central tendencies between two
independent samples. The result was W = 170.0,

subgroup 2B

Figure 2. Distribution of patients in Group II based on SNOT-22 questionnaire results

n the Lund-Kennedy
scale
— =
N W [@) BN o3} Ne) S —_ [\S}

Sum of points o

group |

group 11

Figure 3. Distribution of scores based on endoscopic examination using the Lund-Kennedy scale
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indicating that the difference was not statistically
significant (p = 0.588, p > 0.05).

Discussion

A detailed analysis of all SNOT-22
questionnaire items was conducted, comparing
Group I with both subgroups. No significant
differences were found across most SNOT-22
parameters among the examined patients.
Fisher’s angular transformation method was used
for statistical analysis, showing that disturbances
in taste and smell in Subgroup 2B slightly
differed from the control group. However, these
differences were not statistically significant
(p=1.501, p>0.05).

These findings suggest that while some
patients with CRSwWNP and AERD who had
COVID-19 may have experienced taste and
smell disturbances, these symptoms were
not significantly pronounced or widespread
compared to CRSwWNP and AERD patients
without a history of COVID-19.

Overall, the data indicate no clear association
between prior COVID-19 infection and an
impact on sinonasal symptoms in patients with
CRSwNP and AERD. The subjective worsening
of CRSWNP and AERD symptoms following
COVID-19 infection could not be statistically
confirmed. Additionally, the endoscopic findings
in the nasal cavity of patients with a history of
COVID-19 did not significantly differ from
those of patients with CRSwNP and AERD who
had not contracted COVID-19.

Conclusions

The analysis of SNOT-22 results in both
groups and their subgroups revealed no
correlation between the worsening of chronic
rhinosinusitis with nasal polyps (CRSwNP) and
aspirin-exacerbated respiratory disease (AERD)
in patients with a history of COVID-19. The
obtained results suggest that COVID-19 does
not significantly affect sinonasal symptoms. This
finding is scientifically valuable, as it helps to
exclude the hypothesis of a pronounced negative
impact of SARS-CoV-2 infection on the course of
CRSwNP with AERD and confirms the relative
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stability of the disease. For clinicians, this provides
practical reassurance that disease management
in such patients does not require major modifica-
tions in the post-COVID-19 period.

It is important to note that this study did
not examine the impact of COVID-19 on
pulmonary symptoms, which are a leading
component of CRSwNP with AERD. Future
research involving allergists and pulmonologists
will allow for a more comprehensive assessment
of COVID-19’s role in the progression of
respiratory diseases associated with aspirin/non-
steroidal anti-inflammatory drug intolerance.
Finally, given the variability of viral infections,
it remains difficult to predict the long-term
consequences of COVID-19 in this patient
population, underscoring the importance of
continued observation and multidisciplinary

investigation.

Ethical Approval

The study was approved by the
Ethics Committee of the State Institution

"O.S. Kolomiychenko Institute of Otola-
ryngology of the National Academy of Medical
Sciences of Ukraine," Kyiv, Ukraine. All
participants provided written informed consent
for participation in the study, including consent
for the publication of the study materials.

Funding

This study has no external funding sources.

Conflicts of Interest

No conflicts of interest exist among the
authors in preparing and writing this article.

Consent for Publication

The author has read and approved the final
version of the manuscript. All authors consented
to the publication of this manuscript.

ORCID ID and Author Contributions

0000-0002-9354-6701 (A B O
Moldovanov

0000-0001-7807-8148 (D E) Diana Zabolotna

A — Research concept and design, B —
Collection and/or assembly of data, C — Writing
the article, D — Critical revision of the article,
E — Final approval of article

Ivan

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

86


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0000-0002-9354-6701
https://orcid.org/0000-0001-7807-8148

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (157), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

REFERENCES

1. Fokkens WJ, Lund VJ, Hopkins C, Hellings PW, Kern R, Reitsma S, et al. European Position Paper on Rhinosinusitis
and Nasal Polyps 2020. Rhinology. 2020 Feb 20;58(Suppl S29):1-464. doi: 10.4193/Rhin20.600.

2. Stevens WW, Peters AT, Hirsch AG, Nordberg CM, Schwartz BS, Mercer DG, Mahdavinia M, et al. Clinical
Characteristics of Patients with Chronic Rhinosinusitis with Nasal Polyps, Asthma, and Aspirin-Exacerbated Respiratory
Disease. J Allergy Clin Immunol Pract. 2017 Jul-Aug;5(4):1061-1070.¢3. doi: 10.1016/j.jaip.2016.12.027.

3. Tomassen P, Vandeplas G, Van Zele T, Cardell LO, Arebro J, Olze H, et al. Inflammatory endotypes of chronic
rhinosinusitis based on cluster analysis of biomarkers. J Allergy Clin Immunol. 2016 May;137(5):1449-1456.e4. doi:
10.1016/j.jaci.2015.12.1324.

4. Wang X, Zhang N, Bo M, Holtappels G, Zheng M, Lou H, et al. Diversity of TH cytokine profiles in patients with
chronic rhinosinusitis: A multicenter study in Europe, Asia, and Oceania. J Allergy Clin Immunol. 2016 Nov;138(5):1344-
1353. doi: 10.1016/j.jaci.2016.05.041.

5. Gudziol V, Michel M, Sonnefeld C, Koschel D, Hummel T. Olfaction and sinonasal symptoms in patients with
CRSwNP and AERD and without AERD: a cross-sectional and longitudinal study. Eur Arch Otorhinolaryngol. 2017
Mar;274(3):1487-1493. doi: 10.1007/s00405-016-4366-x.

6. Cahill KN, Bensko JC, Boyce JA, Laidlaw TM. Prostaglandin D2: a dominant mediator of aspirin-exacerbated
respiratory disease. J Allergy Clin Immunol. 2015 Jan;135(1):245-52. doi: 10.1016/j.jaci.2014.07.031.

7. Buchheit KM, Cahill KN, Katz HR, Murphy KC, Feng C, Lee-Sarwar K, et al. Thymic stromal lymphopoietin
controls prostaglandin D2 generation in patients with aspirin-exacerbated respiratory disease. J Allergy Clin Immunol.
2016 May;137(5):1566-1576.€5. doi: 10.1016/j.jaci.2015.10.020.

8. Lyly A, Laidlaw TM, Lundberg M. Pathomechanisms of AERD-Recent Advances. Front Allergy. 2021 Sep
10;2:734733. doi: 10.3389/falgy.2021.734733.

9. De Bernardi F, Turri-Zanoni M, Battaglia P, Castelnuovo P. How to Reorganize an Ear, Nose, and Throat Outpatient
Service During the COVID-19 Outbreak: Report From Northern Italy. Laryngoscope. 2020 Nov;130(11):2544-2545. doi:
10.1002/lary.28716.

10. Jian L, Yi W, Zhang N, Wen W, Krysko O, Song W], et al. Perspective: COVID-19, implications of nasal diseases
and consequences for their management. J Allergy Clin Immunol. 2020 Jul;146(1):67-69. doi: 10.1016/j.jaci.2020.04.030.

11. Khan AH, Reaney M, Guillemin I, Nelson L, Qin S, Kamat S, et al. Development of Sinonasal Outcome Test
(SNOT-22) Domains in Chronic Rhinosinusitis With Nasal Polyps. Laryngoscope. 2022 May;132(5):933-941. doi:
10.1002/lary.29766.

12. Dejaco D, Riedl D, Huber A, Moschen R, Giotakis Al, Bektic-Tadic L, et al. The SNOT-22 factorial structure in
European patients with chronic rhinosinusitis: new clinical insights. Eur Arch Otorhinolaryngol. 2019 May;276(5):1355-
1365. doi: 10.1007/s00405-019-05320-z.

13. Shkorbotun Y. EVALUATION OF THE UKRAINIAN VERSION OF SNOT-22 QUESTIONNAIRE VALIDITY
FOR ASSESSING THE QUALITY OF LIFE IN PATIENTS WITH CHRONIC RHINOSINUSITIS AND NASAL
SEPTUM DEVIATION. Georgian Med News. 2020 Nov;(308):43-47.

14. Orlandi RR, Kingdom TT, Smith TL, Bleier B, DeConde A, Luong AU, et al. International consensus statement on
allergy and rhinology: rhinosinusitis 2021. Int Forum Allergy Rhinol. 2021 Mar;11(3):213-739. doi: 10.1002/alr.22741.
Erratum in: Int Forum Allergy Rhinol. 2022 Jul;12(7):974. doi: 10.1002/alr.22987.

15. Lund V], Kennedy DW. Staging for rhinosinusitis. Otolaryngol Head Neck Surg. 1997 Sep;117(3 Pt 2):S35-40.
doi: 10.1016/S0194-59989770005-6.

Brnuius nepenecenoro COVID-19 Ha cMHOHA32JIbHY CUMIITOMATHKY
y NAi€HTIB 3 XPOHIYHUM IOJIIMO3HUM PUHOCHHYCUTOM
Ta aCHiPUH aCOUIIIOBAHMM PeclipaTOPHUM 3aXBOPIOBAHHAM
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Anomauia: XpoHiuHUL PUHOCUHYCUM € NOWUUPEHUM 3AXB0PIOSAHHAM, W0 epadxcac 5-15% nacenenns
ma xXapaxkmepuszyemscsi MpUSAIUM 3aNnaleHHIM CIU3080i 000JIOHKU HABKOTOHOCOB8UX NA3YX. XPOHIUHULL
PpuHOCUHyCcum 3 noainamu cmaunosums npuobnuzno 18-20% ycix 6unaokie XpoHiuHO20 PUHOCUHYCUMY
ma Mae msaxicuull KiHiuHull nepebic NOPI6HAHO 3 XPOHIYHUM PUHOCUHYcumom 6e3 nouinie. Ocobaugy
2PYny nayienmia cKaaoaoms Xe0pi Ha XPOHIYHUL PUHOCUHYCUM 3 NOTINAMU, ACOYIUOBAHUL 3 ACHIPUH-
excnepb08anoio0 pecnipamopHolo X60pobolo, AKA BKIIOYAE ACMMY, PUHOCUHYCUM 3 NONINAMu ma
HenepeHoCUMicms HecmepoioOHUX Npomu3anaibHux npenapamis. Lle OocniddicenHs cnpsamosane
Ha oyinky enausy nepenecenoco COVID-19 na cunonazaibHy cUMNMOMAMUKY MA AKICMb HCUMMSL
V nayieHmié 3 XPOHIUHUM NONINOZHUM DUHOCUHYCUMOM MA ACHIPUHOB0I0 MPIAOO0 HA OCHOBI
auanizy nokazuuxie onumysaivhuka SNOT-22 ma endockoniunoi oyinku 3a wixanow Lund-Kennedy.
Jlocnioocenns nposoounocs npomseom 2022-2024 pokie, ceped amOy1amopHux nayieHmis KIiHiKu
Y «Incmumym omonapuneonoeii im. npogh. O.C. Konomitiuenka HAMH Ykpainuy. Byno 6idibpano
60 nayieumis sikom 6i0 18 0o 75 pokie 3 0iacHO30M XPOHIYHUU NONINO3HUL PUHOCUHYCUM 3
HenepeHoCUMICIIO HeCmepOoiOHUX NPOMU3ANAILHUX NPEeNnapamis, AIKUX po3nooLIuIU HA 081 2pynu. nepula
epyna (17 nayieumie) ne xeopina na COVID-19, opyea epyna (43 nayienmis) mana niomeepoxicenuii
anamnez COVID-19. Ilayiecumu Opyeoi epynu 6yiu 000amkoso noodileni Ha 08i nidepynu: nioepyna
24 (18 nayienmis), sxi ne 6ioznauunu enaugy COVID-19 na nepebic XpoHiYHO20 PUHOCUHYCUNMY, MA
nioepyna 2b (25 nayienmis), axi nogioomunu npo cy6'ekmusne nocipuwients cmawy nicisi COVID-19.
byno nposedeno anxkemysanns 3a donomozoro SNOT-22 ma enoockoniune 00CiONHCenHs 3 OYIHKOI 3a
wkanorw Lund-Kennedy. Ananiz ompumanux pe3ynibsmamis noxaszas, wjo cepeoHi 3Ha4eHHs y neputii
epyni cmanosunu 41,9 = 17,94, y opyein epyni — 43,62 + 20,12, 6e3 cmamucmuyHo 3HAYYUUX
giominnocmeti (p=0,812). ¥ nioepynax 24 ma 25 cepeoni banu cmanosunu 6ionogiono 44,3 + 19,4 ma
43,0 = 21,2, makoc 6e3 cmamucmuuno 3Hadywux siominnocmeti (p=0,874). Enoockoniuna oyinka
3a wkanorw Lund-Kennedy ne eussuna snaunux giominnocmeti mixc epynamu (p=0,588). Pezynomamu
oocniodcennsa ekazyiomv Ha me, wo neperecenuti COVID-19 ne maé cmamucmuuno 3Ha4yuo2o
8NIUBY HA CUHOHA3ANLHY CUMNMOMAMUKY V NAYIEHMIB [3 XPOHIUHUM NONINOZHUM PUHOCUHYCUMOM
ma acnipunogoio mpiadoi. COVID-19 ne cnpuuunug 3HayH020 No2ipuienHs KIIHIYHO20 nepeobicy
3aX60PIOGAHHS, WO NOMPEOYE NOOANLULUX OOCTIONHCEHb OJisl BUBHEHHS 1020 6NIUBY HA THULI ACNeKmu
pecnipamopHo2o 300p08 s y NayieHmie 3 AcnipuH-eKcnepoo8anoo pecnipamopHo X6opoooro.

KurouoBi cioBa: Acnipun-inaykoBana actma; COVID-19; 3axBoproBaHHS TUXAJIbHUX IUISIXIB;
Ha3aJbH1 MOJIIMN; PUHOCUHYCHUT; TECT OL[IHKA CHHOHA3AJIbHUX CUMITTOMIB.
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Abstract: metastasis of kidney cancer occurs to the bones in 30% of cases, and to the liver in 60%.
One of the radiation methods for detecting metastatic lesions of the skeleton and liver is radionuclide.
Osteoscintigraphy is a specific study in the diagnosis of bone metastases, mainly of the osteoblastic
type. For the diagnosis of liver metastases, radionuclide methods are used "in vivo" and "in vitro".
Static hepatoscintigraphy, compared to ultrasound, computed tomography and magnetic resonance
imaging, is less informative in finding secondary lesions. One of the most sensitive methods for
detecting secondary liver damage is radioimmunoassay of specific tumor markers. The main ones are
alpha-fetoprotein, carcinoembryonic antigen and carbohydrate antigen 19-9. Their concentration in
the blood serum increases tenfold when the malignant process spreads to the liver. In the radionuclide
department of the KMCL No. 18, which is located at the Department of Radiology and Radiation
Medicine of the O.0. Bogomolets National Medical University, patient S., 62 years old, with right-
sided renal cell carcinoma of stage Il (T2NOMO0), underwent radionuclide studies of the skeleton,
liver, function of the single left kidney (after right-sided nephrectomy), and tumor markers. The reason
for this was the absence of secondary lesions of these organs on X-ray computed tomograms in the
presence of pain syndrome in the lower back and heaviness in the right hypochondrium. Radionuclide
examination of the skeleton revealed slight hyperfixation of the radiopharmaceutical (up to 150%) from
L1 to L5, which did not confirm the presence of secondary spinal lesions. The functional capacity of
the left kidney was reduced. The absence of drug accumulation on hepatoscintigram was not detected,
but a diffuse-uneven decrease in its uptake by cells of the reticuloendothelial system was observed,
which is characteristic of hepatitis. However, the levels of tumor markers characteristic of focal liver
damage significantly exceeded the norm. Based on which a conclusion was made regarding metastatic
damage to this organ. Thus, patients with hepatocellular kidney cancer are recommended to undergo
a comprehensive radiation examination with the inclusion of radionuclide methods both "in vivo" and
"in vitro" to determine tumor markers specific for secondary liver damage.

Key words: Metastases; Renal Cell Carcinoma; Tumor Markers; Radioimmunoassay;
Hepatocellular Cancer; Dynamic Renoscintigraphy; Osteoscintigraphy; Static Hepatoscintigraphy.
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Introduction

One of the most common types of kidney
cancer is renal cell carcinoma (RCC) (up to
85%), which arises from the degeneration
of epithelial cells of the proximal tubules
and collecting ducts. It ranks 10th among all
cancers and 3rd among malignant tumors of
the genitourinary system. In Ukraine, incidental
detection of RCC by ultrasound (US) and X-ray
computed tomography (CT) has increased
significantly (comparison of data from 1997
and 2021). The incidence rate among women
increased from 6.2 per 100 thousand population
in 1997 to 8.7 per 100 thousand population
in 2021. The mortality rate among the female
population in 1997 was 2.7 per 100 thousand
population, and in 2021 — 3.1 per 100 thousand
population [1]. The diagnosis of RCC is
established in healthcare institutions of Ukraine
on the basis of the “Unified Clinical Protocol
for Primary, Secondary (Specialized) and
Tertiary (Highly Specialized) Medical Care” for
Kidney Cancer [2]. Before starting specialized
treatment, it is necessary to conduct a number of
examinations to determine signs of malignant
tumor growth and the stage of the disease. This
is a package of general laboratory tests and
such radiation methods as ultrasound of the
abdominal cavity (40-60% of kidney tumors
are detected incidentally); CT of the chest and
abdominal cavities; dynamic renoscintigraphy
(DRSG) to determine the functional state of
the kidneys before and after surgery; magnetic
resonance imaging (MRI) of the kidneys,
urinary tract and brain (in the presence of
neurological symptoms), or in case of allergy
to X-ray contrast and pregnant women without
impaired renal function; osteoscintigraphy
(OSG) is mandatory in the presence of pain in
the bones of the skeleton and increased alkaline
phosphatase (ALP) in the blood serum [3, 4].

RCC is divided into stages:

Stage 1 — tumor cells differ slightly from
normal ones, develop slowly. The tumor is
localized in the middle of the kidney and does
not protrude beyond the renal capsule.

Stage II — cancer cells have clearly defined
differences, grow slowly. The tumor may extend
beyond the renal capsule.
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Stage I1I — the tumor affects the lymphatic and
circulatory systems. Stage IV — undifferentiated
cells are significantly different from healthy
ones, metastases are observed in neighboring
organs (liver, lungs), distant lymph nodes and
organs.

In 30% of cases, RCC spreads to the bones.
It most often affects the vertebrae, hip joints,
and ribs, causing severe pain, fractures, and
cracks [5]. This can lead to induration and
growths (in the osteoblastic type of metastasis)
or destruction of bone tissue (in the osteolytic
type) [6]. In 60% of cases, RCC metastasizes
early to the liver, which is manifested by
heaviness in the right hypochondrium, bitterness
in the mouth, and sometimes jaundice. The main
radiological methods for detecting metastatic
lesions of the skeleton today remain CT and OSG.
However, each of them has its own advantages
and disadvantages. CT is more informative in
cases of lytic metastases (Mts) and significant
bone damage [6]. OSG, on the contrary, is more
informative even in small areas of lesion, but
mainly osteoblastic type of metastasis. In this
case, hyperfixation of the radiopharmaceutical
preparation (RPP) is noted above 150% compared
to normal bones [7]. To detect secondary liver
lesions, ultrasound, CT, MRI and radionuclide
methods are used. However, their informativeness
directly depends on the size of the lesions,
with a diameter of up to 5 mm they may not
be visualized. Therefore, if there is a suspicion
of the Mts spread of a malignant process to the
liver, it is better to study tumor markers (TM),
which are specific for its metastatic lesions [8].
One of the mandatory research methods for RCC
is DRSG, which is necessary to determine the
preoperative function of each kidney to exclude
the occurrence of renal failure in the postoperative
period, and the function of a single kidney in the
postoperative period.

Aim

To investigate the informativeness of
radionuclide research methods in detecting
secondary skeletal and liver lesions in renal cell
carcinoma.

Materials and methods

Patient S., aged 62, was diagnosed with stage
IT RCC (T2NOMO) of the right kidney in 2017
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according to the protocol for managing patients
with a diagnosis of RCC and underwent right-
sided nephrectomy. In 2024, she underwent
the following radionuclide studies: OSG,
DRSG, static hepatoscintigraphy (SHSG) and
determination of TM by radioimmunoassay
(RIA). All studies were performed in the
radionuclide diagnostics department of the
KNP "KMKL No.18", which is located on
the basis of the Department of Radiology and
Radiation Medicine of the O.0. Bogomolets
National Medical University. OSG, DRSG and
SGSH were performed on a gamma camera
SPECT-1 "AMCRIS-H Limited" (Ukrainian-
American Enterprise), with computer software
"Spect Work" (Ukraine). And for RIA, a gamma
counter "Gamma-12" was used. OSG and DRSG
were performed with one radiopharmaceutical
preparation (RPP) of nephro and osteotropic
type — methylenediphosphonic acid (MDP)
from the company "Polatom" (Poland), labeled
with radioactive technetium 99m - Poltech
99mTc-MDP. Technetium was obtained using a
molybdenum 99 (Mo099) generator system from
the same company directly in the radionuclide
department (Fig.1).

The use of one RPP with an activity of 600
MBQ for the study of both the skeleton and
the kidneys is due to the fact that phosphate
compounds, in addition to osteotropy, also
have renal kinetics. The greatest activity in
the kidneys is detected within 20 minutes after
intravenous bolus administration of the drug,
which allows them to be studied at this time.
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With the help of DRSG, functional parameters
such as glomerular filtration rate (GFR), renal
plasma flow, and secretory-excretory capacity
are determined [9]. The study was performed
in the horizontal position of the patient with
the gamma camera detector placed under the
bed in such a way that its longitudinal diameter
was parallel to the spine, and the transverse
diameter was at the level of the XII ribs. During
the minute, indirect renangiogram (IRNG) data
were obtained with a frequency of 1 frame/sec.
Subsequently, information collection continued
for 20 min with a frequency of 1 frame/min.
On the total image of the kidney for the first 10
minutes, its area, size, shape, uniformity of RPP
accumulation and time of its excretion into the
bladder were assessed. For quantitative computer
processing, the following areas of interest were
selected: the heart, the “site” of the right kidney,
the left kidney, and the urinary bladder. As a
result, the kinetic curves of the RPP through the
heart (cardiac), the left kidney, and the area of the
missing right kidney (renograms) were obtained
(Fig. 2).

The glomerular filtration rate (GFR) was
calculated from the cardiac curve, and the
parameters of the time transport of RPP were
calculated from the renograms. The maximum
accumulation of RPP for 3-5 min was taken as
100% and the percentage contribution of the
left kidney was determined. The analysis of its
secretory and excretory function was carried out
by a data processing program and consisted in
calculating the main parameters:

Gamma camera SPECT-1

Gamma counter "Gamma-12"

Mo? generator

Fig. 1. Equipment and generator system for conducting radionuclide research
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Frame-by-frame image of the dynamics of
the RPP over 20 min.

Measurement of the area and
size of the left kidney

Graphical representation of the
dynamics of RPP: A — heart, B — left
kidney zone, C — "place" of the right
kidney, D and E — body background,

F — urinary bladder.

Fig. 2. DRSG in patient S

— Tmax — time of maximum accumulation of
RPP in the kidney (min);

— T1/2max — half-life of RPP from the kidney
(min);

— GFR (ml/min) — separate per kidney, total,
standardized (by body area);

— E20 — % of RPP elimination from the
kidney for 20 min. in relation to the max.
accumulation of RPP.

Normally, up to 32% of the total RPP activity
is filtered. The data were entered into a standard
study protocol developed at the Department of
Radiology and Radiation Medicine.

2-3 hours after administration of the RPP,
when its absorption in the bones reaches its
maximum level, OSG was also performed with
the patient lying down. Initially, the study was
performed in the “Whole Body” mode (in anterior
and posterior projections) with screening of the
urinary bladder for simultaneous visualization of
all parts of the skeleton. Then we moved on to a
polypositional examination (also in the front and
back projections). The collection of information
on the gamma camera computer continued until
600,000 pulses were obtained from each field.
Normally, radioactivity accumulates more in
spongy bones — the vault and base of the skull,
the facial skeleton, the spine, ribs, angles and
edges of the scapulae, the pelvic bones, and the
epiphyses of long tubular bones. For quantitative

evaluation of osteoscintigrams, hyperfixation
zones and normal areas of the bone system were
selected. The inclusion of RPPin a suspicious area
of bone tissue up to 110-125% was considered
the norm. At 130-150% (in the absence of
injuries or endoprosthetics), inflammatory or
degenerative-dystrophic processes, or secondary
lesions of a lytic nature, were suspected. RPP
hyperfixation of more than 150% was considered
as confirmation of Mts [10, 11] (Fig. 3).

The obtained indicators, along with the
doctor's comments, were entered into a
standardized research protocol developed at
the Department of Radiology and Radiation
Medicine (Fig. 4).

Radionuclide studies of the liver were
performed using "in vivo" and "in vitro" methods,
namely — HSG and RIA. Scintigraphic methods
are divided into dynamic (to determine the
function of the hepatobiliary system) and static
(to assess the position of the organ, its relationship
with other organs; size, shape, contours; nature
of the lesion; detection of portal hypertension
syndrome; prevalence of focal lesions). Their
use depends on the indications and objectives of
the study. In order to detect Mts liver damage,
SGHS was performed 2 weeks after DRSG and
OSG. The study was performed 20 minutes after
intravenous administration of a colloidal solution
of technetium with an activity of 1 MBg/kg of
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Polypositional research Quantitative processing of polypositional OSG results
Fig. 3. Computer processing of OSG results

Fig. 4. Sample standardized OSG protocol
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a — front projection

b — right lateral projection

¢ — rear projection

Fig. 5. Liver scintigrams are normal (data from our own archive).

weight in the patient's "standing" position from
the abdomen, right side and back. This RPP has
hepatotropic properties and accumulates in the
mononuclear phagocyte system of the liver and
in other organs of the reticuloendothelial system
(RES). In a healthy person, all the blood passes
through the liver in 10-12 minutes, so it is during
this time that the maximum concentration of
RPP in the organ is reached. Normally, the liver
captures approximately 90% of the injected RPP
and on scintigrams has clear, even contours
without depressions and protrusions, with a
smooth transition of colors from maximum to
minimum shade, which is displayed on the color
scale. In the direct projection, its shape resembles
a triangle with the hypotenuse along the edge of
the right costal arch. In the right lateral projection,
it has the shape of an oval, and in the posterior
projection, its left lobe is shielded by the spine.
The assessment of parameters in SGHS is carried
out in the direct projection (Fig. 5).

In the direct projection, the spleen is not
visualized, but may be visible in the posterior

projection. Its appearance on the scintigram in
the direct projection indicates significant liver
damage. In cysts, abscesses, liver tumors, the
colloidal solution of radioactive technetium is
not taken up by the PEC cells and looks like
“accumulation defects” of RPP. Primary tumors
appear as single “defects” of varying sizes.
Sometimes they may appear as a “shothole” or
the absence of part of the liver [12] (Fig. 6).

In Mts liver damage, foci of hypofixation
(or absence) of RPP accumulation can be either
single or multiple (more often) (Fig. 7).

For RIA on TM content, blood was taken
during multi-target scintigraphy of the skeleton
and a single kidney. TM are specific molecules
thatare produced directly by tumor cells or normal
cells in response to the growth of a malignant
neoplasm. They can be primary, secondary,
and additional. The primary TM has high
sensitivity and specificity for the corresponding
tumor [13]. In this case, it is alpha-fetoprotein
(AFP), carcinoembryonic antigen (CEA), and
carbohydrate antigen (CA 19-9). These tumor

a — "defect" accumulation of
radiopaque material 3.8x2.7cm in 6
and 5 segments — direct projection

b — right lateral projection

¢ — rear projection

Fig. 6. Liver scintigrams in hepatocellular carcinoma (data from our own archive)
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a — “defects” of RPP accumulation in
the left lobe 2.5x3cm; in the right —
22.5x15.5cm — direct projection

b — right lateral projection

¢ — rear projection

Fig. 7. Liver scintigrams with Mts lesion (data from our own archive)

markers are not specific for renal cell carcinoma.
But it is their level that increases significantly
precisely with metastatic damage to the liver by
any malignant tumor. Secondary is less sensitive
and specific for a particular neoplasm, but in
combination with the main TM significantly
increases the probability of tumor detection. It
includes thymidine kinase (TK) in Mts in the
liver. Additional TM are even less sensitive,
but may have a certain organ specificity and are
significantly increased with tumor recurrence.
The main TMs characteristic of metastatic liver
lesions were determined using appropriate
kits from the company “Immunotech” (Czech
Republic) [14].

AFP is a glycoprotein produced in the
embryonic yolk sac, liver, and intestinal
epithelium of the fetus. Molecular weight 70,000
daltons, half-life 5-7 days. In adults, it is normally
absent or detected in minimal amounts, therefore
it is a tumor marker. A moderate increase in
its level can be caused by liver pathology, and
a significant one by hepatocellular carcinoma
or its metastatic lesion [15]. This is due to the
acquisition of some cancerous neoplasms of the
properties of embryonic tissues and the ability
to synthesize proteins, which are characteristic
of the early stages of the body's development.
In primary liver tumors, its increase in 95% of
patients can be detected 1-3 months earlier than
the clinical manifestations of the disease. The
size and intensity of tumor growth, the stage of
the process and the degree of malignancy are
not proportional to the amount of this TM in

the blood [16, 17]. The main indications for the
determination of AFP in serum are:

— detection of hepatocellular carcinoma;

— diagnosis of metastases of tumors of

various localizations in the liver;

— detection of testicular teratoblastoma;

— differential diagnosis of tumors of other

localizations;

— assessment of treatment effectiveness.

Values in international units (IU) per ml:
normal 0-5.0 IU/ml; borderline 5.0-10.0 IU/ml;
pathological >10.0 IU/ml.

CEA is also a glycoprotein that is produced in
very small amounts in the cells of the digestive
system in healthy people. Its determination is
used for early diagnosis, monitoring of the course
of the disease and treatment, primarily in colon
and rectal cancer. The initial values of CEA in
these diseases are very high. In addition, CEA
can be significantly increased in liver metastases.
Sometimes high levels of this TM are also
observed in various inflammatory, autoimmune,
benign diseases of internal organs, in smoking
and alcohol consumption. CEA concentration:
normally 0-5.0 ng/ml; limit values: 5.0-8.0 ng/ml;
in pathology >8.0 ng/ml; in oncopathology
>20 ng/ml. In somatic pathology, the CEA level
rarely exceeds 10 ng/ml and normalizes with
clinical improvement. In malignant processes,
its level steadily increases throughout the entire
period of the disease [18].

CA19-9 is a mucin-type glycoprotein similar
to Lewis antigen with a molecular weight of
500,000 daltons. It is produced by epithelial
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cells of the fetal digestive tract. In adults, it is
present in minimal concentrations in the blood
and other fluids. The biological half-life is 5 days.
When a tumor occurs in the liver, pancreas or
stomach, CA19-9 is produced by their cells. But
it is most often used to monitor the effectiveness
of treatment. The ability to produce CA19-9
is associated with a person’s blood group: in
patients with the rare Lewis group (a-/b-), it is not
produced. CA19-9 is excreted exclusively with
bile, and therefore even minor cholestasis can
cause its significant increase. High concentrations
of CA19-9 are also observed in cholelithiasis,
cystic fibrosis, cholecystitis or pancreatitis, as
well as in hepatitis and cirrhosis of the liver. Its
highest levels are determined in pancreatic cancer
[19]. In primary liver cancer and in metastases to
it from tumors of other localizations, a significant
increase in the level of CA 19-9 is also observed
[20]. In practically healthy people with normal
bilirubin levels, the concentration of CA19-9 in
the blood serum is 0-30 IU/ml. With increased
bilirubin and alkaline phosphatase levels, its level
increases to 100 IU/ml. The values considered
to be borderline are: 30.0-40.0 IU/ml, and
pathological values are >40.0 IU/ml. Almost all
patients with very high levels of CA 19-9 (over
10,000 IU/ml) have distant metastases, including
to the liver [13].

Description of a clinical case

Patient S., 62 years old, was diagnosed with
stage II RCC (T2aNOMO) in 2017. No clinical
manifestations were observed, except for the
presence of a small amount of blood in the urine.
In the same year, a right-sided nephrectomy
was performed, followed by targeted therapy.
The patient underwent repeated courses of
chemotherapy and annual control CT scans,
which did not reveal metastatic lesions of other
organs and systems. When a slight pain syndrome
in the lower back and heaviness in the right
hypochondrium appeared in 2023, the next CT
scan was performed, the results of which did not
reveal pathological changes in the skeleton and
other organs. The content of alkaline phosphatase
and ionized calcium did not exceed the norm.
Given the persistent pain syndrome in the spine
and heaviness in the right hypochondrium, it was
decided to conduct a comprehensive radionuclide
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study on the patient. OSG, which is more sensitive
in detecting metastatic lesions; DRSG to assess
the functional status of the single left kidney;
SHSG and determination of AFP, REA and
CA19-9 PM by RIA to determine the presence of
secondary focal liver damage. OSG and DRSG
were performed on 02/16/2024. Immediately
after bolus IV administration of RPP, DRSG was
performed. Its results revealed a slight slowdown
in the filtration and excretory abilities of the single
left kidney. Its arterial and venous circulation,
according to indirect renangiogram, were not
impaired. The accumulation and distribution of
radiopaque substance in it is uniform, indicating
the absence of areas of sclerosis and focal lesions.
The right kidney was not visualized due to its
removal (Fig. 8).

2 hours after the injection of RPP, an OSG
was performed, the results of which revealed a
slight hyperfixation of RPP in the spine up to
150%: Th XII-L1 up to 150%, and from L3 to
L5 up to 135%. This did not allow us to conclude
that there was a reliable secondary bone lesion
(Fig. 9).

Alkaline phosphatase and ionized calcium
levels were normal. Two weeks later (March 4,
2024) after a multi-target radionuclide study of
the skeleton and kidneys, the patient underwent
SHSG to detect focal lesions (Fig. 10).

Scintigraphically, the liver is enlarged
due to both lobes (16.5x13.2x11x22cm). Its
shape is unchanged, the contours are clear
and even throughout. The accumulation of
radiopharmaceuticals is diffuse and uneven.
The spleen is not enlarged (6x3cm) with the
accumulation of the drug up to 5% (0). The
bone marrow did not accumulate RPP (0).
A conclusion was made of moderate diffuse
changes in the liver.What are the scintigraphic
signs of hepatitis.

When determining the TM AFP, CEA and
CA-19-9, the results of a significant increase
in their levels were obtained: AFP — 67 1U/ml
(with a normal value of up to 5 IU/ml), CEA —
32 ng/ml (with a normal value of up to 5 ng/ml),
CA19-9 — 301 IU/ml (with a normal value of up
to 30 IU/ml). Taking into account the anamnesis,
clinical, laboratory and radionuclide data, it was
concluded that patient had possible secondary
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Fig. 8. Results of DRSG of patient S
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Fig. 9. Results of polypositional OSG of patient S

a — direct projection — “defect” of
accumulation in the IV segment

b — right lateral projection

¢ — posterior projection

Fig. 10. Static hepatoscintigram of patient S.

damage to the spine from Th-12 to L-5, most
likely of a lytic nature, Mts to the liver. On the
control CT scan after six months, rapid spread of
the process to almost all organs was observed,
despite constant courses of targeted therapy.
Pathological compression of L1, L2 and L4 was
revealed from the spine (Fig. 11).

Thus, patients with RCC should regularly
undergo comprehensive radiation examinations:
ultrasound, CT and radionuclide, in order to
timely establish the spread of the process to
various organs and systems for correction of

therapeutic interventions. Determination of the
content of relevant TM can detect metastatic
lesions at the preclinical stage.

Discussion of results

When diagnosing RCC according to
the “Unified Clinical Protocol for Primary,
Secondary and Tertiary Medical Care for Kidney
Cancer”, a whole range of studies, including
radiation, is used. This is necessary to determine
the stage and extent of the process in order
to decide on the patient’s further treatment.
As a rule, these are ultrasound, CT, MRI and
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Fig. 11. Results of RCT from 10/21/2024 of patient S

radionuclide methods. Each of them has its own
informativeness, advantages and disadvantages.
CT s performed annually to preventing the spread
of disease to other organs and systems. In case of
musculoskeletal pain, patients are recommended
to undergo radionuclide examination of the
skeleton to detect Mts skeletal lesions. For
the detection of secondary skeletal lesions of
predominantly blast nature, OSG remains the

most informative. Patients with RCC belong to
the AD category with the maximum permissible
radiation dose per year in Ukraine is 100 mSv.
For example, a single CT scan of the chest or
abdomen can expose a patient to up to 10 mSy,
and ifitis performed several times a year, the dose
is significant. And the administration of radiation
therapy to areas of bone damage significantly
increases the radiation exposure to the patient.
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Ago, when using radiation examination methods 5. It is recommended to constantly analyze
with ionizing radiation (CT and OSG), attempts the levels of AFP, CEA, and CA19-9,
are made to reduce the radiation exposure to the which are the main markers of Mts in the
patient by combining some examinations, for liver, for their timely detection and the
example, of the skeleton and the urinary system appointment of appropriate treatment.
(multi-target osteoscintigraphy). Financing
Conclusions This research did not receive external
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skeletal status and renal/kidney function remuneration in any form.

at all stages of diagnosis and treatment. Consent to publication

Sequentially performing DRSG and OSG All authors have read the text of the article
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exposure to the patient, unlike two separate ORCID ID and autors contribution

examinations of the kidneys and skeleton. 009-0009-2453-4828 (A, B, C, E) Lazar
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3. Simultaneously conducting two methods = Mironova Olena

of radionuclide research has an economic 0000-0001-9527-4925 (B, C, E, F)
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NPY HUPKOBOKJITHHHOMY PaKy HUPKH
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Anomauia: memacma3sysanusa paky Hupku 6 30% eunaokieé npunadae na xicmku, a 6 60% —
Ha neuinky. OOHUM 3 NpoMeHesux MemoOi8 BUSABNEeHH MemAacCmamuiHo20 YPAX#CeHHs cKenemy i
neuinku € paodionykaionut. Ocmeocyunmuepaghia € cneyu@ivHum OO0CRIONHCEeHHAM 8 OiacHOCmuYi
Memacmasié 8 KICMKU, NepesajdcHo ocmeobiacmuuno2o muny. /[is O0iaeHOCMuUKU mMemacmasis y
NeYiHKY GUKOPUCMOBYIOMbCSL PAOIOHYKIIOHI Memoou «in vivoy ma «in vitroy. I enamocyunmuepadhis 6
nopienanHi 3 Y3/, Komn,0omepHuMu peHmeeHiscbKkoio ma MazHimHo-pe3oHaHCHUMU momozpagiamu €
MeHUL IHOPMaAmMUBHOI0 8 GUABTLEHHI BMOPUHHO20 YPANCEHHS Yb0O20 OP2aHy. Ae Memoo padioiMyHHO20
aHanizy NYXJIUHHUX MApKepie Xapakmepuux 015 Yb02o Npoyecy € Oiibll Yymausum i 00CMOGIPHUM.
Tonosnumu 3 Hux € anvgha-ghemonpomein, pakoso-emMOPIOHANbHUL AHMULEH MA KapOo2iOpamuutl
anmueen 19-9. Ix konyenmpayis é cuposamyi Kpogi 36inbuyemscs y 0ecsSmKi pasie npu nouupeHHi
3M10AKICHO20 npoyecy Ha neyinky. ¥ padionyknionomy 6iodinenni KMKJI NelS8, axe posmauwiosane Ha
kagheopi paoionozii ma padiayiiinoi meouyunu HMY im. O.0. Bocomonvys, nayicnmyi C. 62 pokie
3 npasobiuHumM HupkogokaimurnHum paxom Il cmadii (T2aNOMO0), Oyau nposederi paodioHyKnioHi
00CNiOJNCeH sl CKellemy, NeyiHKu, QYHKYii eOunoi nigoi Hupku (nicisi npaeobiunoi neghpexmomii) i
nyxXauHHUx mapxepie. Ilpueodom 0ns ybo2o Oyna i0Cymuicms HA PEHMEeHIBCLKUX KOMN TOMepHUX
MOMO2PAMAX BMOPUHHUX YPAICEHb YUX OP2aHié Npu HAA6HOCMI 001b0B020 CUHOPOMY 8 NONEPeKy
i sadckocmi 8 npasomy niopebep’i. Ilpu paodionyknionomy OocniodcenHi cxeremy Oyna euseieHd
He3HauHa cinepgikcayia padioghapmnpenapamy (0o 150%) 6io L1 0o L5, wo He niomeeporcysano
HASABHICb 8MOPUHHO20 YpadiceHHs xpeobma. PyHKYIOHANbHa 30amHicmb 11601 HUpKU 0V1a 3MeHUeHA.
Biocymuicms nakonuyennanpenapamy Ha 2enamoCcyuHmucpami e 0y10 8UA61eHo, aie CHOCMepieanocs
OUuGhy3HO-HEePIBHOMIPHE — 3HUJICEHHS U020 3AXONNEHHs KIIMUHAMU  PemuKyio-eHOOMENiaibHOT
cucmemu npumamanne cenamumy. Ane pieHi nyXIUHHUX MAPKepis, XapaKmepHux O/ 802HULEB020
VpadicenHs nevinku 3HauHo nepesuuysanu nopmy. Ha niocmasi wozo 6ye 3poonenuii 8UCHOBOK 000
MemacmamuidtHo20 YpaxtceHHs Ybo2o op2any. Takum YuHoMm, X80pUM HA 2eNnamoyeioNAPHUNIPAK HUPKU,
DPEKOMEHOO0BAHO NPOXOOUMU KOMNIEKCHE NPOMeHe8e OO0CHIONCEHHS 3 BKIUEHHAM DPAOIOHYKIIOHUX
memodig sk "in 6i6o" ma i "in 6impo" Ona 6uzHAUEHMA NYXIUHHUX MAPKepi8, cneyuqpiuHux 0
8MOPUHHO20 YDAIHCEHHS NEYIHKU.

KuarouoBi ciaoBa: jguHamiyHa peHOCUUMHTHrpadis, MeTacTa3d, HHUPKOBOKIITUHHHUHI pak,
ocTeocuuHTUrpadis, MyXJIMHHI MapKepHy, paJioIMyHHUHN aHalli3, CTaTUYHA TeNaToCUUHTUrpadis.
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PigKicHM# BUIIA0K AJIbBEOJISIPHO-KAMJIAPHOIL AU CILIA3I1
Y HOBOHAPOIKEHOI0: MATOMOP(OJIOTIYHUN ACTEKT

Maiisn Meabuuk ', Karepuna Ilegopenko %, Onena Koanpuyk*
! Jlikap 3 meauan HeBigknaauux craniB KHIT «Kutomupcerka GararonpodineHa onopHa
nikapHs» HoBOryHBHHCHKOT CEUIHOT pau

2 Jlikap-T1aToI0roaHaToM BiIiIEHHS 3arajabHOI MaTONIOTIi 3 TiICTOIOTYHUMH,
MOJICKYJISIPHO-TEHETUYHUMU Ta [UToIoriyHuME nociimkeHHassMu KHIT « Binaumbke obmacHe
naTtojoroanaromiuae 0ropo Binauibkoi oomacHoi Pagn» M. Binauis

3 Jlikap 3 meauiuan HeBiaknaaaux cranie KHIT « X Kuromupcbka 6araronpodinsHa onopHa
nikapHs» HoBOryMBHHCHKOT CENMITHOT pain

Corresponding Author:
Olena Kovalchuk
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AHnomauisa: anv8eoNApHO-KaniiapHa OUCNNA3is — ye PIOKICHe 8P00diCeHe 3aX80PIOBAHHS 1€2eHb, U0
Xapakmepu3yemvcsi AHOMANTbHUM PO3BUMKOM Ab8eO I KaninApis, AKi ix omouyioms. Yepes nopyuienus
6 OY008I KaninApis i ix HenpasuibHe PO3MAULYBAHHS NO BIOHOULEHHIO 00 Ab8EO]l, Y 1e2eHAX GUHUKAIOMb
npoobnemu 3 2a3000MIiHOM, U0 YHEMONCTIUBTIOE e(heKmugHe HacuieHHs Kposi kucHem. Lle 3axeopiosanns
NPOsBIAEMbCA BIICE 3 NEPULUX 200UH ADO OHIB HCUMM S OUMUHU. Y HOBOHAPOOICEHUX CNOCEPi2AEMbCs
8adicKa OUXANbHA HeOOCMAMHICMb, AKA He Ni00AEMbCA NIKYEAHHIO CMAHOAPMHUMU Memooamu,
Makumu K nooaia KUCHIO abo WmMy4Ha 8eHMUNAYIA Jle2eHb | OLbuicms dimeu 3 Yyum 0iacHO30M
He 00Jicu8aroms 00 00HO20 Micays Oe3 mpancnianmayii necets. JliacHocmuKka 301UCHIOEMbCS 3d
00noMO02010 DIONCIT leceHe80i MKAHUHU MA 2iCMON02IYHO20 00CTIONHCEHHS, WO 00380JIAE NiOmeepoumu
HASIBHICb CIPYKMYPHUX AHOMATTU Y 1e2eHesill MKAHUHI a00 Nic/isl UKOHAHHS 2eHeMUYH020 AHANIZY
Ha nowyk mymayii eeny FOXF1. Jlikysanus ybo2eo 3ax60p1o6anus Hapasi oomedicene i 30edinbiio2o
NoasA2a€ 8 NIOMpUMYB8AbHIL mepanii. COUHUM PAOUKATbHUM MeMOOOM NIKYBAHHS € MPAHCNIAHMAYIs
necensb. Y Oauiti cmammi po32nA0aemubcs  UNAOOK  AlbBEONAPHO-KANINAPHOI Oucnaasii iezeHs
HOBOHApoOcenoo. Hasedeno pesyrbmamu nocmepmuo2o Mopg@onoiuno2o 00CioHcenHs 1e2eHesoi
mxaHunu. Cmamms 6y0e KOpUCHo 0as.1iKapie 6y0b-aKoi cneyiaibHoCmi, 015 C80EUACHOI 0iacHOCTMUKU
3axX60PI0BAHHS A HAOAHHS BUCOKOCNEYIANi308AHOT O0NOMO2U.

KurouoBi cioBa: criiika jereneBa rineprensis HoBoHapomkeHux, reH FOXF1, ansBeonspHo-
KaIJispHa JUCIUIa3is, aJbBEeOJSIPHO-KaIIsIpHAa MEMOpaHa, THEBMOIIATIS.

Beryn JMCTPECOM HOBOHAPO/DKEHUX uyepe3 pedpakrep-
AJNBBEONSPHO-KAMIISIpHA ~ JUCIIIA3is  Jie-  Hy TIMOKCEMII0 Ta TSKKY JICTCHEBY TiEepPTEH3IIO.
reHb — II€ PIJKICHE BPOKEHE 3aXBOPIOBAaHHSI  AHATOMIYHA OCHOBA XBOPOOHW — aHOMAJIbHUH PO3-
JIeTeHb, IO XapaKTEPH3YEThCS PECIiPATOPHUM  BUTOK MAPEHXIMU JIETEHb, [0 XapaKTEPU3Y€EThCS
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3MEHIICHOI0 KUIBKICTIO allbBEOJI, MOTOBUICHHIM
iX CTIHOK Ta aJbBEOJIIPHOTO IHTEPCTHIIIIO, aHO-
MaJbHUM PO3TAllyBaHHSIM JIET€HEBUX KaIlIsIpiB
Ol anbBeoNl Ta MaJO KUIBKICTIO KamuIspiB.
CaMe CyKyTHICTh TaKHX 3MIH IPU3BOAUTS JIO TO-
pYILIEHHs ra3000MiHy Ta JIET€HEBOi TinepTeH3ii
[1]. Takox meski MOCHITHUKK 3a3HAYAIOTh, IO
iCHye 3B’A30K MDX JIETEHEBUMH apTepisiMU Ta
CHCTEMHHMH CyIWHAMH, IO B CBOIO YEPry JIO-
JIaTKOBO TIOTIPIIY€e OKCUTEHALlII0 KpoBi [2].

MacMahon H.E. Bnepiiie BUSBHB «BPOTKECHY
aJIbBEOJIIPHY JUCILIA31I0 JereHby y 1947 pori ta
OTHCaB CTaH, «III0 3ajdydae OOWIBI JIETEHI piB-
HOMipHO a00 JHIlIe YacTKy», OB’ A3aHHM 3 aHO-
MajisMu B iHIUX opraHax [3]. Bumamok, mpo
axuil nosinomMuian Janney C.G. Ta Horo kojieru
B 1981 portii, cTocyBaBcsi JOHOIIEHOTO HOBOHA-
PODKEHOTO, Y sIKOTO uepe3 12 roauH micns Ha-
POIKEHHS PO3BUHYBCSI BOXKKHI pecripaTopHuit
qucTpec cuHapoMm. HesBakaroun Ha HaWkpauie,
JOCTYITHE HA TOW Yac JIIKyBaHHS, PO3BUHYJACH
OpanuKkapjisi Ta TIMOTOHIsI 1 HOBOHAPOIKEHUN
nomep Ha 40-it roquHi xutTa. [TocMepTHE 10-
CJIJKEHHSI JIETEHb MOKa3aj0 «mopyuieHHs (op-
MyBaHHS aJbBEONSIPHUX KAIISAPiBY», aHOMAlb-
HO TIOTOBILIEHY MPOMIKHY TKaHUHY, IO OTOUYYE
albBEOJIM Ta aHOMAJIBHO PO3TAIlIOBaHI BEHU B
OpOHXOCYIMHHMX Mydkax. KomaHaa HayKoBLiB
Ha3Baja JaHi 3MiHH «BPOIKECHOIO aJbBEOJISIP-
HOIO KaIJIAPHOIO JUCIIIa3iero» [4].

YacroTa BUTIA/IKIB 3aXBOPIOBAHHS CTAHOBUTH
MeHie 1 Ha 1 MUTBHOH, TOMY y Cy4acHii JiiTepa-
Typi onucano jmiie nmoHas 100 BunaaxiB ajibBe-
OJISIPHO-KAMUISIPHOT TUCTIA31] JIereHb. 3a NesKu-
MU JaHUMHU B €BPOMENCHKINA MOMyMsALii YacToTa
BUIIAJIKIB KOPETIOEThCS 3 ONMU3bKo 1,8 BUMAAKIB
Ha 100 tuc nacenenns [5]. bauszsko 90% Bu-
najkiB — cnopaanyHi i jume y 10% Bunaakis
MOXIIUBO TPOCIIJIKyBaTH CIMEHHHI Xapakrep
JAHOT MaTOJIOT1] 3 ayTOCOMHO-TOMIHAHTHUM TH-
MIOM yCTIaJKyBaHHS, IO MOB’S3aHO 3 MYTAIlI€0
reny FOXF1 npunaiimMui y 40% narienris. ['en
FOXF1, nokamizoBanuii Ha XxpomocoMmi 16q24,
BiJIirpa€e KJIOYOBY POJIb Y PETYJIAIlii TpaHCKPHII-
1ii Ta pO3BUTKY €MOpIOHAIBHUX TKAaHUH, 30-
KpeMa JIeTeHb 1 IITYHKOBO-KHIIKOBOTO TPAaKTY
(OMIM: 265380). Bin komye TpaHCKPUIILIIHHHIA
¢baxTop, sAxkuii HaNeXUTh 110 cimeiicTa forkhead
box (FOX) 6inkiB, i #ioro myraiii acorifioBasi 3

ISSN 2786-6661
eISSN 2786-667X

ATBBEOJISIPHOIO KaUISIpHOTO nuctuiasiero. [Ipore
JIOCTEMEHHO HEBIJIOMO SIK caMe 11 MyTawii Mpu-
3BOJISITH JI0 aHOMAJIBHOTO PO3BUTKY JIETEHb [6,7].
V nmociigKeHHI TeHETUYHMX 3MiH, IO JIEKATh B
OCHOBI aJIbBEOJISIPHO-KAIIJISAPHOT AMCIUIA3IT Jie-
reab Guo M. Ta CIiBaBTOPH BiMITHIIH, III0 Y BC1X
HIECTH Mali€HTIB 3 aJbBEONSPHOIO KAMIISPHOIO
JUCIUIa3ier0 Oyllo BUSIBIIEHO MATOT€HHI MyTallii,
o BruBayiv Ha reH FOXF 1. 1i renetnuHi 3Mmi-
HU CYNPOBOKYBAIHUCS 3HAYHUMH CTPYKTYPHH-
MH aHOMAJISIMH JIET€Hb, TAKUMH SIK TiIOIIIa3is
aJbBEOJ Ta MOPYILIEHHS JEreHEeBOro KpoBOOOIry
Ha MIKpOCKOMiYHOMY piBHI [8]. YV mepeBaxkHiit
O1IBIIOCTI BUITA/IKiB 3aXBOPIOBaHHS MaHI(PecCTye
y niepiti 24-48 ToMH BiJl HAPOIKEHHS Y BUTIISII
MIPUCKOPEHOTO Ta YTPYAHEHOTO AUXaHHS, TOCH-
HiHHS Ty0 a00 MIKipH, IO MIBUAKO MPU3BOAUTH
JI0 PO3BUTKY MPOTPECYIOUOi NUXabHOI HEIo-
crarHocTi Ta cmepti [9]. [Ipote y diteparypi ic-
HYIOTh TOBIJIOMJICHHSI TIPO HEMOBIIAT, SIKI MaJln
CHUMIITOMH aJIbBEOJIIPHO-KAMIISIPHOT TUCTIIA3ii
JIeTeHb 32 MEXaMH HEOHATAJILHOTO Tepioy, Ha-
BITh Y Billl 7 MICSALIB, KOJH PO3BUTOK CUMIITOMIB
OyB IOCTYMOBHH, MPOTITOM JIEKLIHKOX MICSIIIB,
JI0 TIOSIBH TP13HUX MPOSIBIB JUXaJIbHOI HEOCTaT-
HocTi [10]. Y HemonaBaboMy orsifi 2 1 BUIMaIKy
3axBoproBaHHs Melly L. ta xoneru [11] npurmy-
CTHJIH, 1110 MOPYUIEHHS IIIIBHOCTI KalIApiB Ta
BIJICYTHICTh KOHTAKTy 3 aJIbBCOJSIPHUM EMiTei-
€M MOXYTb OyTH IBOMa OCHOBHUMH (pakTopamu,
SIKi BU3HAYAIOTh KIIIHIYHUNA Tepedir Ta mporHo3
JUIs maiiedTa. Takoxk, HayKOBIl BiMiYajiud BU-
WA TIOTEHIiaN JJI1 BHOKHBAHHS y TIOCTHEOHA-
TaJIbHOMY TI€pi10Jli JJIs TAIli€HTIB 3 MEHIII BUpa-
KEHUMHU MOPGOJIOTIYHUMH 3MiHAMH JIETEHEBOi
TKaHUHU. Tak, y JiTeparypi 3ralyeTbcs BUMATA0K
BIDKUBAHHS MAalll€eHTa HA MEIUKAaMEHTO3HIH Te-
parii mpoTaromM 56 TIKHIB HiCIs HAPOIKEHHS
3 MOpP(}ONOTIYHO MiATBEPIKEHUM iarHO30M
AJIbBEOJISIPHO-KAUISIPHOT ncIuiasii ierens [ 12].

Crin 3a3Haunty, mo y 80% HOBOHapoOIKe-
HUX 3 JIAHOIO TMATOJIOTI€I0, BU3HAYAOTHCS TAKOXK
CYMyTHI aHOMaJlli CEPIEBO-CYIUHHOT CHCTEMH,
[UTYHKOBO-KHIIIKOBOTO TPAKTy Ta CEYOCTATeBOI
CHUCTEMH, Cepell SKHX HalvacTime 3ycTpiva-
IOThCS: TIMOIUIa3isg JIBOTO HUIYHOYKA B TOEM-
HaHHI 3 TINoMJa3ie€l0 a00 KOapKTalli€lo aopTH Ta
HE3aBepLICHUH MOBOPOT KuIIKiBHHKa [13,14].
Y BUMAgKy 3axXxBOPIOBAHHS Ha aJbBEOJSIPHO-
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KaIuJIApHY JUCIUIA3ii0 JeTeHb, onrcaHoro Lin Y.
Ta CHiBaBTOpaMmH, y JOHOIIEHOTO HOBOHAPOJ-
XKeHoro Oyno BHUSBICHO MHOXXHHHI BPOJDKEHI
BaJI PO3BUTKY, BKJIIOUAIOUYH aTPE3it0 aHATBbHOTO
oTBopy Ta omdanonene. [latomoroanaromiune
JOCTI/DKEHHS. JIeTeHb BHSBHIIO MOPQOIOTivHI
3MiHHU, XapaKTepHI JJIs aJbBEOJSPHO-KAILISP-
HOI aucIuiasii: Timorniasis ajbBeoJ, IIOTOBIIEH-
HS aJIbBEOJIIPHUX TIEPETOPOJIOK, ITOPYIICHHS
MIKPOIMPKYJIALIT Ta BaJd PO3BUTKY JIETEHEBUX
cynuH. MoneKynspHO-TeHEeTUYHE A0CIiIKEHHS
BHBUJIO TTaToreHHy MyTailito B redHi FOXF1, o
MiATBEpAMIIO aiarHos [15].

Takox AOCHiAHUKAMH TOBIJOMIISUIOCH PO
MOJIMBI TIO3aJIETEHEB1 3MIHM Yy BUIVISIII aHO-
Maliid PO3BUTKY BEPXHIX AMXAJbHUX HUIAXIB.
Nagamoto K. 31 cniiBaBTOpamu ipu 10CITiKEHH]
BHITQJKy JWCIUIA3ii JIeTeHb BUSBHB IiATOPTaH-
Huii ctenos [16]. [To3anerenesi 3miHu 3ycTpiva-
to1bes y 50-80% Bunaakis (tabmuug 1). Takum
YUHOM, HEMOBJIA 3 JHUXAJIbHOI HEJOCTATHICTIO
HE3’SCOBAaHOTO TEHEe3y Ta CTPYKTYPHHUMH aHO-
MaJisIMU CE4OCTaTeBOI, HUTYHKOBO-KHUIIIKOBOI,
CEepIIeBO-CYIMHHOI cHCcTeM a0o0 3 AacCIUICHIEIO,
CJIiJl OLIIHUTU HA WMOBIPHICThH aJIbBEOJSIPHO-KA-
MUIAPHOI AUCIUIA31] JIeTeHb.

Ha cyuacHomy eTari naiie€HTH 3 aJIbBEOJISI PHO-
KaIISIpHOIO AMCIIIA3I€I0 JIETEHb MAlOTh HECIIPH-
STIUBUI MPOTHO3 IIOA0 BW)KUBAHHS IMPOTATOM
MEPIIOTO POKY KHUTTA. JlaHe 3aXBOPIOBAaHHS HE
Mae crenuiqHoro JIIKyBaHHS, a J1IarHO3 MOX-
JMBO BCTAaHOBWTH JIUIIC BHUKOHABIIH O10TCIiIO
JIeTeHb 200 MPOBIBIIY T'€HETUYHE TECTYBAHHS HA
BusBieHHs myTauiii reny FOXF1. €nunum me-
TOJIOM JIIKYBaHHS MOKHA BBaXKaTu TpPaHCILIaH-
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Talito JereHb. CTaHIapTHA Teparis BKIIOYAE y
cebe MexaHIYHy BEHTWJISIIIO JIETeHb, JIETEHEB1
Ba30OIUJIATATOPU Ta Y BaxkkuX Bumagkax EKMO,
sKe 3a0e3revye JUIIe TUMYACOBE IMOJIETIICHHS
CHUMIITOMIB IPOTSTOM JEKUIBKOX TOIuH. Y He-
MOBJISIT 3 aTHIIOBUM IEpeOiroM aibBeOJSIPHO-
KamiJIIpHOT JAMCIUIA3ii JIeTeHb BiANOBiAb HA Me-
JUKaMEHTO3HY Tepalito OUIbII CTilKa Ta TpUBa€e
MPOTATOM JIEKUIBKOX MicsmiB. Jlyis THX marien-
TiB, SIKUX BJAJOCh CTa0UTI3yBaTH, OCTaTOUHUM
METOZIOM JIIKYBaHHS € TPAHCIUIAHTallisl JIeTeHb.

Merta

Po3misiHyTH  KITiHIKO-MOP(]OJIOTiYHI MPOsBU
Ta YCKJIQJHCHHS allbBEOJIIPHO-KAMISPHOT JIHC-
iasii JereHb Ha MPHKIAl aHaji3y KIiHIYHOTO
BUMAJKY JUUIS BYACHOI JIarHOCTHKH Ta HaJaHHS
MEINYHOI JOIIOMOTH.

Marepiaau Ta meToau

JIis BUBYCHHSI BHITQJKy aJbBEOJISIPHO-Ka-
MIIpHOT AKMCIUIA3ii JIereHb OyJ0 BUKOPHCTAHO
pe3yibTaTi J1abOpaToOpHUX Ta 1HCTPYMEHTANb-
HUX METOJIB JIOCJiDKCHHS, 3aIMCH JIIKapiB, 110
OTNIsaNH JTAHOTO MAalli€HTa, sIKi Oynu oTpuMa-
Hi 3 MEIWYHOI KapTH HOBOHAPOMKEHOTo (op-
ma Ne 097/o 3arBepmxena Hakazom MO3 Bix
21.01.2016p. Ne 110). Jlnsa nmpoBeAeHHS MaTOJIO-
TOAHATOMIYHOTO JOCII/HKCHHS, Oyno BimgiOpaHO
IIMAaTOYKU TKaHUH opraHiB3rigHo Haka3y Ne1877
MO3 Vkpainu Big 21.09.2021p. Txanunu ¢ik-
cyBanu B 10% po3uuni dopmaniny, IpOBOAMIN
3a0ip HaWOLIBII 3MIHEHHUX IIJISHOK, 3HEBOIHIO-
BaJIM B CIIUPTAaX, MPOCOUyBajM napadinamu i 3a-
nauBaiy B napadinosi 61oku. [licns npurorysan-
HS 3pi31B HA MIKPOTOMI, IPOBOAMIH (apOyBaHHS
TeMaTOKCHIIIH-€O3MHOM Ta 3a Ban-I'i30HOM.

Taoauus 1. [To3anereHeBi 3MiHH IPY aJIbBEOJISIPHO-KAMUIAPHIN JUCTIIA3ii JIereHb.

Cucrema

Ipuxaagu

ImyHkoBO-
KHIIKOBA

He3zapeprieHnii moBOpoT KUIIKiBHUKA, aTpe3is CTPABOXOAY, TPaxXeo-CTpaBoXiaHa (icTyra,
aHallbHa aTpesis, BIJICYTHICTh J>KOBYHOTO MiXypa, CTEHO3 JBAHAALATHIAIOI KUIIKH,
TUBEPTUKYT MeKKens, apTepioBeHO3Ha Manb(opmallis MeYiHKA, MOBHA BiJICYTHICTh
a00 3MeHIEeHa KIAbKICTh TaHDIIO3HHUX KIITHH CTIHKH TOBCTOI KHIIKH, KiIbLENOIiOHa
MiAIUTYHKOBA 3aJ1034.

Ceuocraresi

JIBoOiunHMii TimpoHedpo3, CTEHO3 MUCTAILHUX BIIIUIB CEYOBOIIB 3 TipoHEedpo30M,
rineprpodist CTIHKM CEYOBOTO MiXypa, KJIAllaH! YPETpPH, IBOPOra MaTka, KpUITOPXi3M

Ceprieso-
CYIIUHHI

CunapoMm rinoriasii JIBUX BiJJUIIB CepIls, JIBOCTYJIKOBUW aOpTAJIbHUUN KJlallaH,
BIZIKpUTa apTepiajbHa NPOTOKA, YOTUPHOXCTYIKOBUHN JiereHeBHH KiamaH, aedekt
MDKIIEpEACEepIHOT MEeperopoky, xaedopmaris MITPaAILHOTO Ta TPHKYCHIJAIEHOTO
KJIallaHiB, peTpoe3odaranbHa MiAKIIOYMYHA apTepis, BIACYTHA MpaBa MyTKOBa apTepist
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3a ngomoMororw 3a0apBiICHHS Te€MaTOKCHIIIH-
€03WHOM BH3HAYWJIM 3arajbHi CTPYKTYpHI 3Mi-
HU Ta 3MiHH, III0 XapaKTepHi caMe I MPOsIBIB
aJIbBEOJISIPHO-KAMUISIPHOT Tuctasii gereds. [Ipu
3actocyBaHHI (papOyBanHs 3a Ban-I'i30HOM, Bu-
ABUIHM JUIHKA PiOposy. DotorpadyBaHHs Mik-
porpenapariB IpOBOAUIN Ha MOP(HOMETPUIHO-
My kxomriekci Olympus imaging CORP Model
NoE- 410DC7:4VD56547931 31 301blICHHIM
40, 100, 200, 400,800. Y gocnipKeHH] 1O0TpUMa-
HO BUMOTU MDKHAPOJHUX HOPM HIOAO 3aXUCTY
MpaB JIFOIMHU Ta €TUYHUX MPUHINIIB Y KIiHIY-
HUX JociimkeHasax 3rigao 3 FDA-1997-D-0508.
bioetnyni BUMOTH, BKJIIOUAIOYH 3a0€3MEUYCHHS
1H(OPMOBaAHOI 3roJM Ta 3aXHCT MpaB MaIliEHTa
Ta 3aKOHHHX TPEJCTaBHUKIB JOTPUMAHO.

Onuc KJIIHIYHOT0 BUNIAIKY

HoBonapompkenuii 4onoBiuoi crati, Tepmi-
HoMm recraiii 31 TkaeHs ta 4 aHi, 6e3 o0TsIKe-
HOro ciMeiiHoro aHamHe3sy. [1in yac nepebiry Ba-
TITHOCTI, MaTH XBOPLJIa HA TOCTPY PeCHipaTopHy
BipycHY iH(DeKIiI0 Ta TOH3WIIT. HemoHomenwmii
XJIOITYUK HApOAMBCA 3 Macow Tima 14851 —
Jy)e Maja Maca Tila mpu Hapo/pkeHHi. OIiiH-
Ka 3a mKanoro Amnrap 6 6anmiB Ha 1 XBuiMHI i
7 GaniB HA 5 XBUIIUHI, 110 MOXJIMBO PO3IIHHUTH,
gk Jerka acikcis npu HapomkeHsi. Crifn 3a-
3HaYUTH, O B 31 TWXKIEHb JEreHeBa TKaHUHA
(a came anpBeononuTH Il mopsaKy) HE CUHTE3Y-
10Th Cyp(aKkTaHT y JOCTATHIN KUIBKOCTI, 11O 111€
OinbIie OOTSKY€E CTaH AUTHHU. XUOHE popmy-
BaHHS JIETEHEBOI TKAHWHU HE Ja€ MOXJIHMBOCTI
OoTpuUMaTu eeKT BiJ] €K30r€HHOTO BBEICHHS OC-
TaHHBOr0. CTaH TUTUHU MPOTPECUBHO MOTIPIIY-
BaBCA 32 PaXyHOK HAPOCTAHHS SIBHII JUXaTbHOL
HEIOCTAaTHOCTI, sika Oyia pedpakTepHa 10 Hpu-
3Ha4eHoi tepamii. s crabimizamii KIIHIYHOTO
CTaHy IWTHUHU 3 O3HAKAMH TOCTPOI AUXAJIBbHOI
HEJOCTATHOCT1 OyJI0 TPOBEIEHO KOMIUIEKC He-
BIIKJIQJIHUX pPEaHIMAIliHHUX 3aXO0JliB, 30KpeMa
IHIIIOBAHO TPOBEACHHS INTYYHOI BEHTHIIAIT
neredr (IIIBJI) y pexumi migBuimeHoi (pak-
uii pauxyBanoro kucHioo (FiO: mgo 80%). Ta-
KW MiIX1A J03BOJUB 3a0€3MEYUTH MiJATPUMKY
OKCHTEHAIlil B YMOBax BHMPa)KE€HOi TiIMOKCEMIi.
OnnoyacHo mpoBoawiacs iH(y3iiiHa Tepamis i3
3aCTOCYBaHHSIM 5% pO3UMHY TJIFOKO3HM Ta 130-
TOHIYHOTO po3umHy Harpito xjopuny (0,9%), 3
METOI0 KOpEKLi BOAHO-EJIEKTPOIITHOrO OanaH-
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Cy Ta 3arno0iraHHs po3BUTKY rinoBosiemii. JIabo-
paTopHi JOCIHIJKEHHS CBIAYMIIN MPO HASIBHICTH
TSDKKOT TIIMTOKCeMiT — mapIiaTbHUI THCK KUCHIO B
aprepianbHiii kposi (Pa0O:) cranoBuB 45 MM pT.
CT., 10 3HAYHO HMKY€ HOPMATHUBHUX MOKa3HU-
KiB. [IOKa3HUKH KUCIIOTHO-TYKHOTO CTaHy BKa-
3yBaJId Ha PO3BUTOK META0OJIYHOIO anuao3y:
pH aprepianbpHOi KpoBi — 7,25; Ha/UIUIIIOK OCHOB
(base excess, BE) — minyc 8 mmons/n. Bka3zani
MOPYIICHHS! CBIAYWIN TPO JIEKOMIICHCAIIII0 Me-
Ta0OJIYHOT0 KOMIIOHEHTA TOMEOCTa3y, UMOBIPHO
BHACI/I0K Tinonepdy3ii TKaHUH 1 HAKOIHMYEHHS
KHCIIUX METaOomiTIB. [HCTpyMeHTaNbHI MeTOIH
JI1arHOCTUKH BKJIIOUaNn exokapaiorpadito (Exo-
KT') Ta mpunixkoBy ynabTpacoHOrpadito JIereHb.
3a pesynbraramu ExoKI™ Oynu BusiBIeH1 03HaKU
MiBUIICHOTO THUCKY B JIETEHEBid aprepii, 110
CBIYUTH PO PO3BHUTOK JIETEHEBOI rinepTeH3ii —
10 MPHU3BOIUTH 10 TsOKKOI Timokcii. dani YV3]]
JIETeHb TPOJEMOHCTPYBAIM 3HM)KEHHS aepartii
napeHximMu 13 (opMyBaHHSIM 30H KOHCOJAalii,
110 € XapaKTEPHUM JJIsl TbBEOJIIPHOTO 3aIIOBHE-
HHS €KCyJaToM a00 KIITHHHUMU eJIeMeHTaMu. Y
nepii TOAWHU JKUTTS Y TAIieHTa PO3BUHYIIACH
nuxanbHa HenocTatHicTh I ctynens ta BiH OyB
TOCIITaNi30BaHUIl /0 BIJAUIEHHS 1HTEHCUBHOL
Teparnii HOBOHapO/KEeHUX. JliarHOCTHKA Ta JiKY-
BaHHS MOBHICTIO BIIIOBiJIajiM JIFOYMUM Haka3zam
Ta nporokonaaM MO3 VYkpainu. Uepes Bupaxeny
TIMOKCiI0, CTaH JUTHHU MPOTPECUBHO MOTipIIy-
BaBCS, MPHUEIHATNCH O3HAKH IOJIIOPTaHHOI He-
JIOCTaTHOCTI Ta HAOpsIKy TOJIOBHOTO MO3Ky. Ha
4 oGy *KUTTS TUTHHA TTOMepIa.

VY Xo#l mpoBeaeHHS MaTOJI0r0aHATOMIYHOTO
JOCIIPKEHHS BUSBIIEHO, 11O JIET€HI HE BUIIOB-
HIOIOTH TUJIEBpPaIbHI MOPOKHUHU, BOHH MO3aid-
Hi 32 paxyHOK 4YepryBaHHS YEpBOHO-CIpHX Ta
pokeBUX JAiUSHOK. Ha 3pi3i cipo-poxeBoro Ko-
JTBOPY, a MPH CTHCKAHHI BUAUIIETHCS HE3HAYHA
KUTBKICTBh MIHSABOI PiIMHU, IO CBITYUTH TIPO PO3-
BUTOK HaOpsKy jereHb (Mop(oyIoTiyHUI eKBi-
BAJICHT CEPIICBO-IMNXaJIbHOI HEAOCTAaTHOCTI 3a
KHUTTA 3 PO3BUTKOM HEOCTAaTHHOI B CBOIO YEPry
OKCHUTCHAIIll TKAaHWH BHYTPIIIHIX opraHiB). Jlys
BHUBYCHHSI CTPYKTYPHHUX 3MiH MpemapariB opra-
HiB, OTPUMaHUX IPU ayTOINCii, BUKOPUCTOBYBA-
Jock cTa”jpaptHe (apOyBaHHS MiKpomnpenapa-
TiB TeMaTOKCHITiIH-€03uHOM (Man.l, Man.2) Ta 3a
Ban-T'i30H0M (Man.3).
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Maumonok 1. Mikponpemnapar nereb X40
TreMaTOKCHUITIH-€03UH

Maumonok 2. Mikponpemnapar yereab X100
reMaTOKCHIIIH-€03UH

[Tpr MiKpOCKOIIYHOMY JOCIIJKEHH]1 BHUSIB-
JI€HO 3MEHILIEHY KUIbKICTh ajbBEOJ, IPOCBIT
aJIbBEOJI TIEPEBAKHO PI3KO PO3LIMPEHHIA, BOHH
MICTATh 3JIYIICHI aJbBEOJIOIMTH, 3 JUISTHKAMHU
oprasizariii ekcyaary, KM BUCTEJISIE X MPOCBIT
(1) MixanpBeoJIApHI TEPETHHKH PIi3KO IOTOB-
1IEHI, 32 PaXyHOK 30UIbIIEHHS KIIBKOCTI ME3€H-
XiMH, 0€3 HasBHUX KOJIATCHOBHX BOJIOKOH (2).
Crinku cynun aemio (idpo3oBaHi Ta rinepTpo-
¢oBaHi 3 BOrHUIIEBOIO MpOJidepartiero KIiTHH
iaTiMu (3). Crinka OpoHXiB Ta OpoHXion cdop-
MOBaHa IPaBUWJIbHO 3 100pe AudepeHIiioBaHUM
OpOHXIaJIbHUM EIITENIEM, SKUH MICISIMH 31Ty-
menuii (4). Boraumesi kpoBoBunusu (5). Jle-
TCHEBI apTepiONIM Ta JIETEHEB1 BEHH 3 CITUIBHOIO
aZBEHTHIIIEIO (6).

Came uepe3 CTPYKTypHI HMOpYLIEHHS B Oy-
JIOBI aJIbBEOJI Ta KamuIsApiB 1 iX HENpaBUIIbHE

Maumonok 3. Mikponpenapar neress X200
Ban-T'i3on

po3TalllyBaHHS IO BiJHOIIEHHIO 10 0a3zambHOI
MeMOpaHU aJIbBEOJIOIUTIB, Y JICTEHAX BUHUKAE
HOPYIICHHSI Ta3000MiHY, IO YHEMOXJIUBIIOE
e(eKTUBHE HACUYEHHS KpPOBI KHUCHEM. Takox,
OyJ0 BHABIEHO BIJKPUTY apTrepiajibHy IMpOTO-
Ky Ta oBaJibHE BikHO. Ilics HapomKeHHs, KOIU
JTUTHUHA TIOYMHAE TUXATH, TOTpeda y peTanpbHuX
KOMYHIKaIlisIX 3HUKA€E, 1 BOHM MalOTh (hi310510Ti4-
HO 3aKPUTHUCH: BIIKPUTE OBajJbHE BIKHO 10 18
MICSLIIB Ta BIJIKpUTA apTepiaibHa IPOTOKa Mpo-
TSTOM TEPIIOTO THKHS.

V mariedTa Tako)X MaJia MicIi€ I1aToJI0r1sT HU-
POK, a came J1BOOIYHA Mi€TOEKTa3is HUPOK, IO
4acTO 3yCTPIYAETHCS IPU AJIbBEOJISIPHO-KATLIISP-
HI{ qucriasii JereHsb.

Oo0rosopeHHsn

ATbBEONSIPHO-KANIUJIIPHA ~ JUCIUIA3is  Jie-
TeHb — piAKICHA, mpoTe JeTajabHa (popma Bpoa-
JKEHOTO TOPYIICHHS apXiTEeKTOHIKH JEereHeBOi
MIKPOLIMPKYJISTOPHOI  CITKH, LIO0 3YMOBIIIO€
TSOKKY, pedpakTepHy o0 CTaHIApTHOI Tepa-
mii TIMOKCEMIYHY IUXalbHY HEJOCTATHICTh Y
HOBOHApOKEHUX. HaWOUIbIIO  KIIIHIYHOIO
npoOIeMoI0 € Te, IO allbBEOJIAPHO-KaMiIsIpHa
JUCIUIA31sl 4acTo MIMIKPY€E MiJl peclipaTOpHUMA
JTUCTPEC-CUHAPOM, 3 TUIIOBUMH PEHTIE€HOJIOI Y-
HMMH Ta KIIHIYHHUMHU O3HAKaMHU, 1, BIAIIOBIIHO,
MOX€ 3aJIMIIATUCS HEPO3II3HAHOK y MepIli To-
JIMHU 200 HaBITh JIHI KUTTS, OCOOIUBO y Mepe/-
YaCHO HAPOIKEHUX NITeH. Y TUMOBUX BHUMAAKaX
aTbBEOJISIPHO-KAMIUIApHA JUCIIA3is JIETEHb HE
MIIAETHCS CTAHIAPTHUM METOAAM JIIKyBaHHS,
30KpeMa BUCOKO(paKLiHHIN BeHTUIIALI, 3aCTO-
CYBaHHIO Cyp(aKTaHTy, iHTanslli KUCHEM Yu
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arpecuBHIA 1HQY31HHIH Ta Ba30aKTUBHINA Mij-
Tpumii. Carypaliis KUCHEM 3aJUIIA€ThCS KPH-
TUYHO HU3BKOIO MONPU BUCOKI MOKa3HUKHU FiOz,
a MOKa3HUKHU Ta3000MiHY B apTepianbHil KpOBI
IIBHUJIKO MOT1pIIytoThes. Ll 03Haku, y moeiHaHHI
3 Hee(PeKTUBHICTIO IHTEHCHBHOI Teparlii, MaloTh
CTIIOHYKATH KJIIHIIKCTA 3aIiI03pUTH aTbBEOJISP-
HO-CTIPUISIPHY AUCILIA310 JICTCHB K TIOTECHIIHHY
eTioJIorio pedpakTepHoi rinokcemii. Y HaBeze-
HOMY KJIIHIYHOMY BHUIAJIKy 3aCTOCOBAHO HIMPO-
KU apceHall TepaneBTUYHUX IMIIXOMIB: MITy9IHA
BeHTHIIAMIS JiereHb 13 FiO2 no 80%, iudys3iiina
MiATPUMKA, KOPEKIIisl KUCIOTHO-ITY>KHOTO CTaHy.
IIpote, sik 1 B OUIBIIOCTI OMUCAHUX Y JITEPATYPi
BUIAJIKiB, €(DEKTHBHICTh IIUX METOAIB Oyna 00-
MEXEHOIO.

Otpumani  pe3yabraTh  MOP(OIOTIYHOTO
JOCTI/DKCHHSI JITEHEBOi TKAaHWHH TIOBHICTIO
BIIMOB11aI0Th MOP(QOJIOTIYHOMY OMHUCY MIKpO-
npenapariB 1HIMX AociaiaHukiB. [Ipu ambBeo-
JSIPHO- KaNuIApHIi AUCIUIA3ii JereHb CrocTepi-
raloThCs XapakTepHi MOPGOJIOTIYHI 3MiHH, SKi
BKJTIOYAIOTh:

® AHOMai aJlbBEOJSIPHO-KANUISIPHOT CTPYK-
TYpH: KallJIsIpU JIETeHb HETPaBUWJIBHO PO3-
TallloBaHl BIIHOCHO 0a3albHOT MeMOpaHHU
aNbBEOJIOINTIB, 3 PI3KUM 3MEHIICHHSIM
KUJIBKOCTI ajbBeosl Ta KamumsipiB. Yepes
1[e KamiJIIpy 4acTo PO3MIIICHI JaJieko BiJl
QJIBBEOJSIPHUX CTIHOK, IO YCKJIaJHIOE
e(eKTUBHUI ra3000MiH.

[ToroBuieHHS M1KaJTbBEOISIPHIX
NEPEeTHHOK: Yepe3 HaIMIpHY KiJIbKICTbh
ME3eHXIMaJIbHUX KJITHH, IO Y CBOIO
Yepry 3HWKY€E PYHKI[IOHATBHICTH JIETEHb.
[ToToBIIEHHSI CTIHOK CyIOMH: 3a PaxXyHOK
BOTHHINEBOI Tineprpodii Ta ¢didpo3y
Menii (po3pOCTaHHSI CHOMYYHOI TKaHWHU
y cepedHiii OOOJOHIII CyIWH), a 1HTHMa
(BHyTpilIHS OOOJOHKA CyIUH) 1HOAI Mae
BOTHUILEBY mpoiidepanito wiituH. lLle
MOX€ JJOAATKOBO IMOTIpIIyBaTH KPOBOOOIr
Ta ra3000MiH y JIETCHSIX.

3MiHH y OpOHXIaJIbHOMY emiTemdii: Xxo4a
OpoHxH (QOPMYIOTBCS HOPMAJBHO, Y
JeSKUX BUMAIKaX eMiTeid Moxe OyTu
YaCcTKOBO 3NIYIICHUH, IO € PEaKIli€ero
Ha TMOpPYIIEHHA auxaidbHOI (QyHKIIT Ta
TiMOKCiIO.
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e Boraumesi KpOBOBWJIMBH Ta IHTEp-
CTUIIAJILHUNA HAOPSIK: 10 € PEakIlier Ha
3arajbHY TMOKCIIO Ta IMiIBUILEHE CYTUHHE
HABaHTa)KCHHSI.

Mopdonoriydi 3MiHH NPHU ANTbBEOJISPHO-KA-
MUTSIPHINA TUCIUTa3ii cBiYaTh Mpo Te, MO JeTeHi
HE MOXYTh HOPMajJbHO BHKOHYBaTH (YHKIIiO
ra3o00MiHy, 0 ¥ TPHU3BOIUTH JIO BAXKKOI IH-
XaJIbHOT HETOCTAaTHOCTI 3 EPLINX JHIB )KUTTS.

BucHoBku

AJBbBEONIIPHO-KAMISIipHA ~ JHUCIUIA3IA  Jie-
reHb — TsKKa (paTajibHa MaTojoris, 3aIMIIA€Th-
Cc1 ONHMM 13 HaWCKJIAIHININX I1arHOCTUYHHUX
BHUKJIMKIB y HEOHATOJIOT1i. BilCyTHICTD YiTKHX
paHHIX KpHUTEpiiB Ta CTPOKATICTh KIIHIYHOL
KapTUHH, OOyMOBIIEHA YaCTUM MO€JHAHHSAM 3
IHITUMU BPOJDKEHUMU BaJlaMU, 3HAYHO YCKIIa-
HIOE CBO€YACHY JIarHOCTHKY 3aXBOPIOBAaHHS,
[0 B CBOIO Yepry MPU3BOAUTH 0 (aTaIbHHUX
HACJTiIKIB.

VY mepeayacHO HApOHKEHUX [ITEH albBeo-
JISIPHO-KAITUIIPHA JTACIIIA31s MOXKE 3aTUIIATUCS
HEPO3Mi3HAHOK BIPOJOBXK KITBKOX I10, MacKy-
FOYHCH 1] KJIACHYHY KapTUHY TSDKKOTO pectipa-
TOPHOTO JTUCTPEC-CUHIPOMY, IO CYNPOBOIKY-
€THCS TSDKKOIO TIMOKCEMIEI Ta METaOOIIuHUM
aruao3oM, pedpakreprictio go tepamii (PAC
I Tuny).

Jliss paHHBOTO BHSIBICHHS OCOONUBY IIiH-
HICTh Ma€ TeHETHYHE KOHCYJIBTYBaHHS OaTbKiB,
SKi MalOTh B aHaAMHE31 BUMAJIKU PaHHIX Mepu-
HATAJIGHUX BTPAT 0€3 BCTAHOBJICHOI MPUYMHH.
Hocnimpxennsa mytaniii renHa FOXF1 moxe O0ytu
BUPIIIAILHUM JJIsl TIPOTHO3YBaHHSI PU3UKY Ha-
POIKEHHSI TUTUHU 3 aJIbBEOJISIPHO-KAILISPHOIO
JUCIUIA31€I0 JIETeHb.

PanHe BUSBICHHS O3HaK ajabBEONSPHO-Ka-
HOUIAPHOI AMCIUIA3ii JIereHb y Meplli TOIUHH
KUTTS € KPUTUYHO BKIUBUM JUJISI CBOEYACHO-
TO HAINPaBJICHHS TAIIEHTa JO CIeIialli30BaHUX
IEHTPIB JIUIS TPAHCIUIAHTAIIT JICTEHb.

diHaHCyBaHHA

Jlane mociipKeHHS HE OTPUMAao 30BHIII-
HbOTO (hIHAHCYBaHHS.

Konduiikr inTepecis

Jana myOmikalfisi He BHUKIIMKA€E OyIb-SIKOTO
KOH(IIIKTY MDK aBropamu, He Oyna 1 He Oyze
MpPeIMETOM KOMEPIIIHOT 3aIiKaBIeHOCTI YK BH-
HArOpOJIU B )KOMHIN (opMi.
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A rare case of alveolar-capillary dysplasia in a newborn:
pathomorphological aspect
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Abstract: Alveolar-capillary dysplasia is a rare congenital lung disease characterized by abnormal
development of the alveoli and the capillaries that surround them. Due to abnormalities in the structure
of the capillaries and their incorrect location in relation to the alveoli, problems with gas exchange
arise in the lungs, which makes it impossible to effectively saturate the blood with oxygen. This disease
manifests itself from the first hours or days of a child's life. Newborns have severe respiratory failure,
which is not treatable by standard methods, such as oxygen supply or artificial ventilation of the
lungs, and most children with this diagnosis do not survive to one month without lung transplantation.
Diagnosis is made by lung tissue biopsy and histological examination, which allows to confirm the
presence of structural abnormalities in the lung tissue or after performing genetic analysis to search
for a mutation in the FOXF1 gene. Treatment of this disease is currently limited and mainly consists
of supportive therapy. The only radical treatment is lung transplantation. This article discusses a case
of alveolar-capillary dysplasia of the lungs of a newborn. The results of a postmortem morphological
study of lung tissue are presented. The article will be useful for doctors of any specialty, for timely
diagnosis of the disease and provision of highly specialized care.

Keywords: Pulmonary Hypertension; Capillaries; Newborns; Respiratory Failure; Lung
Transplantation; persistent pulmonary hypertension of newborns; FOXF1 gene; alveolar-capillary
dysplasia; alveolar-capillary membrane; pneumopathy.
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Clinical and symptomatological particularities in pediatric patients
diagnosed with chronic hypertrophic rhinitis
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Abstract: Chronic hypertrophic rhinitis (CHR) is a common condition in pediatric ENT practice,
significantly affecting children's quality of life through persistent nasal obstruction, respiratory
disturbances, and associated symptoms. Despite its high prevalence, data on the symptomatological
characteristics and effectiveness of surgical interventions in the pediatric population remain limited.
The aim of the study was to analyze the clinical and symptomatological particularities of CHR in
pediatric patients and to compare the effectiveness of two surgical treatment methods: bipolar forceps
cauterization and diode laser surgery. The study included 128 patients aged between 7 and 18 years,
diagnosed with CHR and divided into two equal therapeutic groups. Data were collected through
clinical examinations, symptom questionnaires, paraclinical assessments, and imaging investigations.
Symptom frequency, history of ENT interventions, and postoperative evolution were analyzed
comparatively between the two groups. Nasal obstruction was present in 100% of patients, followed
by anterior rhinorrhea (73.43%), oral breathing (65.6%), and snoring (59.3%). Adenoidectomy was
the most frequently reported previous ENT intervention (39%). Both surgical methods led to symptom
improvement, but diode laser surgery demonstrated a superior profile through faster reduction of
nasal congestion, more favorable postoperative evolution, and a lower rate of complications. Chronic
hypertrophic rhinitis presents a complex and variable symptomatology in children, requiring early
diagnosis and personalized interventions. Diode laser surgery proved to be an effective and safe
alternative compared to bipolar cauterization, supporting its extended use in pediatric ENT practice.

Keywords: Otolaryngology; Turbinates; Hypertrophy; Surgery; Rhinitis; Nose.

Introduction which negatively affect children's quality of life.

Chronic hypertrophic rhinitis (CHR) is one  Despite its high prevalence [2], the therapeutic
of the most common chronic inflammatory approach to CHR remains variable, and the
conditions of the nasal mucosa in the pediatric  standardization of diagnosis and treatment is
population,characterized by persistentsymptoms,  insufficiently supported by scientific evidence in
significant functional impact, and potential pediatrics [3].
respiratory or infectious complications [1]. This The present study aims to evaluate the clinical
condition is marked by chronic nasal obstruction,  and symptomatological particularities of children
rhinorrhea, snoring, and sleep disturbances, all of ~ diagnosed with chronic hypertrophic rhinitis,
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offering a comparative analysis of outcomes
following two different surgical treatment
methods: inferior turbinate cauterization using
bipolar forceps and diode laser surgery. The
investigation is based on clinical observations
and paraclinical assessments conducted in a
controlled setting, with the goal of supporting
evidence-based medical decision-making and
proposing an effective therapeutic algorithm.

Aim

The primary aim of this research is to
identify and conduct a detailed analysis of the
clinical and symptomatologic characteristics
in pediatric patients diagnosed with chronic
hypertrophic rhinitis, by evaluating clinical
manifestations, history of ENT interventions,
symptom distribution, and epidemiological
features in the context of applying two distinct
surgical methods. The study seeks to optimize
diagnosis and improve therapeutic strategies
among children with CHR by highlighting
functional and morphological differences
following intervention.

Material and methods

The study was conducted between 2019 and
2024 at the Department of Otorhinolaryngology
of the Nicolae Testemitanu State University of
Medicine and Pharmacy, based clinically at the
Pediatric Otorhinolaryngology Section of the
Mother and Child Institute, “Emilian Cotaga”
Clinic in Chisindu, Republic of Moldova.

The research design was analytical and
clinically controlled, carried out in four
methodological phases. The first phase involved
defining the problem, which included an
extensive review of the specialized literature
to establish the conceptual framework, define
research objectives, and design the sample and
investigation methods. The second phase focused
on data collection, involving the development
of research tools such as questionnaires and
observation sheets, analysis of medical records,
recording clinical parameters, and using electron-
optical, microbiological, histological, and
imaging investigations, including radiography,
CT, and MRI.

The third phase consisted of statistical
processing, where results were evaluated
using applied statistical methods to determine

ISSN 2786-6661
eISSN 2786-667X

the relevance of intergroup differences and
clinical significance. The final phase was the
interpretation and integration of results, involving
a comparative analysis of the two groups and the
formulation of a standardized algorithm for the
evaluation and treatment of chronic hypertrophic
rhinitis in pediatric patients. The total sample
consisted of 128 pediatric patients (57 females
and 71 males) aged between 7 and 18 years (mean
age 14 + 2 years), clinically and paraclinically
confirmed with chronic hypertrophic rhinitis.
Patients were randomly assigned into two equal
subgroups (n = 64) according to the treatment
method applied: group 1 included patients
treated with bipolar cauterization of the inferior
nasal turbinates, and group 2 included patients
treated with diode laser surgery. Sample size
determination was performed using F tests —
ANOVA software, based on a 95% confidence
level, 80% statistical power, and an effect size (f)
of 0.25. Inclusion criteria were confirmation of
chronic hypertrophic rhinitis diagnosis, presence
of characteristic symptoms such as nasal
obstruction, oral breathing, headache, snoring,
fatigue, rhinorrhea, age between 7 and 18 years,
and informed consent.

Exclusion criteria included the presence
of severe associated pathologies (psychiatric,
oncological, acute or major chronic infections),
age outside the specified range, incomplete pre-
or postoperative investigations, or refusal to
participate. Patients were evaluated clinically,
with medical history including prior ENT
interventions, symptomatology, and functional
assessments. Dominant symptoms included
nasal obstruction (100%), anterior rhinorrhea
(73.43%), posterior rhinorrhea (46.87%), and
prior interventions ranged from adenotomies
(25 cases) and adeno-tonsillectomies (17 cases)
to less frequent procedures such as septoplasty
(1 case). The groups were homogeneous
regarding age, sex, living environment, and
educational status, with no statistically significant
differences (p > 0.05). The research methodology
ensured internal validity and comparability
between groups, allowing a robust evaluation
of the effects of the two therapeutic methods
applied in the treatment of chronic hypertrophic
rhinitis in children.
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Discussion

The study groups were similar in terms of
age, sex, occupation, and living environment
(Table 1). Table 1 presents the general
characteristics of the two study groups.
Regarding age, the average was approximately
14 years, with a standard deviation of +2 years
in both groups. The distribution between males
and females in the two groups was relatively
balanced. Concerning enrollment in educational
institutions, the percentage was similar between
the two groups, approaching 100%. Additionally,
there were no significant differences between the
two groups in terms of living environment, with
about 56.3% of patients coming from rural areas
and 43.8% from urban areas in both groups.

Table 1. General characteristics of the study

Based on the provided data, it can be observed
that the otorhinolaryngological interventions
reported in the medical history of the patients
included in the study vary in frequency.
The records indicate that the most common
procedures were adenotomy, reported in a total
of 25 patients, and adenotonsillectomy, reported
in 17 patients. Septoplasty was mentioned in
only one case.

In contrast, no cases of polypectomy or
interventions on the nasal turbinates were
reported, and no combined interventions were
recorded at all. Additionally, a significant
number of 21 patients had no history of any
otorhinolaryngological surgical intervention.
These findings may reflect the distribution of
ENT pathology variation within this patient
cohort and the application of different surgical

groups procedures in their treatment.
— [\ v . .
o o Ti Table 2. Complaints reported by patients
Patient characteristics E E - in study group I
Qo Qo A
£, 88
= =&
Age (years) 14+£2 | 14+2 | >0,05 Syt s % z Z
Sex (abs.) Males 35 36 | >0,05 2" &=
>
Females 29 28 | >0,05 -
Enrolied in educational Nasal obstruction 64 100
nrolled in educationa : -
institutions 100 98.4 | >0,05 Anterlpr rhmorrhea 47 73,43
Posterior rhinorrhea 30 46,87
Living environment (%) : .
Rural 56.3 563 | 0,05 Thick nasal discharge 41 64,06
Urban 43,8 43,8 | >0,05 Sensation of facial/nasal fullness 48 75
1% 9% 0%

27% 0%

39%

M Septoplasty

I Polypotomy
Intervention on the nasal turbinates:
Adenotomy

M Tonsillectomy

B Adenotonsillectomy

M Combined

M None

Figure 1. Otorhinolaryngological interventions in medical history within study group I
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End of the table 2

2.2

= = =

Symptoms 2= | =2

= > S =

<7 | &%

Pain in the external nasal area 55 85,93
Foreign body sensation 42 65,62
Headache 61 95,31
Rhinolalia 63 98,43
Olfactory disturbances 54 84,37
Cough 13 20,31
Sneezing 13 20,31
Sensation of ear fullness 40 62,50
Dizziness 47 73,43
Sleep disturbances 63 98,43
Nocturnal awakenings 63 98,43
Difficulty falling asleep 64 100
Poor nocturnal sleep quality 64 100
Morning fatigue 64 100
Fatigability 64 100
Nocturnal snoring 64 100

The data regarding the symptomatology
of the study group reveals a wide range of
symptoms associated with chronic hypertrophic
rhinitis. Among the reported symptoms, nasal
obstruction is present in all patients (100%),
indicating a central feature of this condition.

Symptoms reported by more than 90% of
patients include: headache (95.31%), rhinolalia
(98.43%), olfactory disorders (84.37%), lack of
restful sleep at night (100%), morning fatigue
(100%), general fatigue (100%), and nocturnal
snoring (100%).

Symptoms reported by more than 70% of
patients include: anterior rhinorrhea (73.43%),
the sensation of facial/nasal fullness (75%),
the sensation of a foreign body (65.62%), and
dizziness (73.43%).

Finally, there are symptoms reported by
less than 70% of patients, but which still affect
a significant number: viscous nasal discharge
(64.06%), pain in the external nasal region
(85.93%), cough (20.31%), sneezing (20.31%),
and the sensation of clogged ears (62.50%).

The presented data highlight the complexity and
significant impact of hypertrophic chronic rhinitis
on patients’ quality of life, emphasizing the need
for a comprehensive and personalized approach to
diagnosis and treatment. The symptoms reported
by the patients in the study group reflect a wide
range of manifestations characteristic of hypertrop-
hic chronic rhinitis (HCR) and are consistent with
theoretical findings in the specialized literature
regarding this condition.

The severity of symptoms was assessed using
the Visual Analogue Scale (VAS). The data on
symptom severity measured through the VAS

62,5

symptom

0 20 40 60

64,06
65,62

= Sneezing
u Sensation of clogged ears
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m Olfactory disorders
m Night awakenings
m Nocturnal snoring
Lack of restful sleep at night
= Cough
u Viscous nasal discharge
Anterior rhinorrhea
9531 ®Pain in the external nasal region
98 43 ™ Sleep disturbance
98,43 ™ Fatigability
98,43 m Difficulty falling asleep
100 = Posterior rhinorrhea
100~ Sensation of a foreign body
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Figure 2. Incidence of symptoms associated with the pathology in study group I
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Figure 3. Severity of symptomatology according to the VAS scale for group I

reflect the distribution of responses to the question
regarding the intensity of symptoms experienced
by patients. The VAS is a subjective assessment
method in which patients indicate the intensity
of their symptoms on a horizontal line, ranging
from 0 (not severe at all) to 10 (very severe).

The interpretation of these results shows that
themajority of patients (39.1%)reported symptom
severity in the 8-9 range on the VAS, indicating
significant and severe symptomatology. A similar
proportion of patients (39.1%) reported severity
in the 67 range.

In contrast, a smaller percentage of patients
reported lower symptom severity, with 31.3%
placing themselves in the 4-5 range on the VAS
and 28.1% in the 2-3 range.

The absence of reports in the very low
severity range (0—1 on the VAS) indicates that
no patient reported the absence of symptoms or
minimal symptom intensity.

Therefore, the data suggest that the majority
of patients in this study experienced significant
severity of symptoms associated with chronic
hypertrophic rhinitis, according to their subjective
evaluation using the VAS scale. This highlights

the considerable impact of the disease and the
necessity for effective management strategies to
improve the quality of life for these patients.

At the same time, diffuse headache was
reported in 36 children and localized headache in
28 children, with a higher incidence of morning
headaches in 57.8% of cases. Morning headaches
in chronic hypertrophic rhinitis result from
persistent nasal obstruction, nocturnal snoring,
lack of restful sleep, hypoxia, and daytime
hypersomnolence. These issues subsequently
affect sleep quality and may contribute to the
occurrence of morning headaches associated
with this condition. Proper evaluation and
management of these factors are essential to
improve patients' quality of life.

Simultaneously, it was found that appro-
ximately 37.5% of patients in Group 2 of the
study had a history of otorhinolaryngological
surgical interventions.

Of the 24 patients who previously underwent
these interventions, 9.7% had septoplasty, 3.2%
had adeno-tonsillectomy and tonsillectomy, and
the majority, namely 22.6%, had adenotomy at a
young age.

Table 3. Surgical interventions in the medical history of study group II

Surgical interventions in history: 1 — yes; 2 — no
Valid | Cumulative Bootstrap for procent?
Frequency Pel;cent percent| percent . Confidence interval 95%
(%) Y o Bias | SD

(%) (%) Lower Upper
Valid |1 (yes) 24 37,5 37,5 37,51 0,1| 6,0 25,7 50,0
2 (no) 40 62,5 62,5 100,0 | -0,1 | 6,0 50,0 74,3
Total 64 100,0 | 100,0 0,0 0,0 100,0 100,0

Note: Unless otherwise specified, bootstrap results are based on 1000 samples.

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

115


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (157), 2025

Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

Table 4. Distribution of patients in study group II by type of ENT intervention in medical history

Type of ENT intervention: 1 — septoplasty; 2 — polypectomy; 3 — inferior nasal concha intervention;
4 — adenotomy; 5 — tonsillectomy; 6 — adeno-tonsillectomy; 7 — combined

Valid | Cumulative Bootstrap for procent®
Frequency Pet(;cent percent| percent . Interval de incredere 95%
o) (%) (%) Bias SD Inferior Superi
perior

Valid |1 5 7,8 7,8 7,8 -0,1 3,5 1,6 15,1
4 15 234 234 31,3 0,2 5,4 12,9 34,5

5 2 3,1 3,1 34,4 0,0 2,2 0,0 7,6

6 2 3,1 3,1 37,5 0,0 2,3 0,0 8,2

99 40 62,5 62,5 100,0 -0,1 6,0 50,0 74,3

Total 64 100,0 | 100,0 0,0 0,0 100,0 100,0

Note: Unless otherwise specified, bootstrap results are based on 1000 samples.

The table presents the distribution of types
of ENT interventions performed within the
study group. Among the 64 cases, the most
frequent category is represented by combined
interventions, accounting for 62.5% of the
total, with a 95% confidence interval ranging
from 50.0% to 74.3%. Adenotomy ranks
second, with a frequency of 23.4% and a
confidence interval between 12.9% and 34.5%.
Septoplasty was performed in 7.8% of cases,
with a confidence interval from 1.6% to 15.1%.
Both tonsillectomy and adeno-tonsillectomy
were carried out in 3.1% of cases each, with
confidence intervals ranging from 0.0% to
approximately 8%.

Regarding the symptomatology of patients in
Study Group 2, it is noted that it is similar to that
of the first group.

Within the study group, the symptoms
reported by patients showed significant variety
but also some similarities in prevalence.

All 64 patients experienced nasal obstruction,
viscous nasal discharge, a sensation of facial/
nasal fullness, pain in the external nasal region,
a foreign body sensation, headache, rhinolalia,
sleep disturbances (difficulty falling asleep,
nocturnal awakenings, difficulty maintaining
sleep, and poor quality of nighttime sleep),
morning fatigue, and nocturnal snoring,
reflecting a 100% prevalence for each of these
symptoms.

Additionally, most patients reported ante-
rior thinorrhea (96.87%), posterior rhinorrhea

Table 5. Complaints of patients

in study group II
L q.)
Sgl2gg~
Symptoms 2= = =S
L > |3 >
< =7
Nasal obstruction 64 100
Anterior rhinorrhea 62 96,87
Posterior rhinorrhea 63 98,43
Thick nasal discharge 64 100
Sensation of facial/nasal fullness 64 100
Pain in the external nasal area 64 100
Foreign body sensation 64 100
Headache 64 100
Rhinolalia 64 100
Olfactory disturbances 46 71,87
Cough 1 1,56
Sneezing 4 6,25
Sensation of ear fullness 47 73,43
Dizziness 62 96,87
Sleep disturbances 64 100
Nocturnal awakenings 64 100
Difficulty falling asleep 64 100
Poor nocturnal sleep quality 63 98,43
Morning fatigue 64 100
Fatigability 63 98,43
Nocturnal snoring 63 98,43

(98.43%), a feeling of blocked ears (73.43%),
dizziness (96.87%), difficulty falling asleep
(98.43%), and fatigability (98.43%).
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Figure 4. Severity of symptomatology according to the VAS scale for study group 11

In contrast, symptoms of cough and
sneezing were less frequent, present in a smaller
percentage of patients: 1.56% for cough and
6.25% for sneezing.

These findings highlight the complexity
of symptomatology associated with chronic
hypertrophic rhinitis and the importance of
a comprehensive approach to managing this
condition.

From a comparative perspective, the
complaints reported by patients in both study
groups exhibited similar symptoms, the most
prominent being nasal obstruction, headache,
dizziness, rhinolalia, nasal fullness and pain, and
sleep disturbances.

According to the VAS severity scale, in study
Group 2, 53.1% rated symptom severity as 7,
45.3% as 8, and only 1.6% as 6.

Out of a total of 64 responses regarding the
general condition of the patients, it was found
that the most frequently reported condition was
relatively satisfactory, recorded in 41 cases,
representing approximately 64.1% of the total.
Additionally, 21 responses indicated moderate
severity, while only 2 reported a satisfactory
condition. No cases of severe condition,
drowsiness, stupor, pre-coma, or coma were
recorded in this patient group.

In the second study group, consisting of
64 patients, it was observed that 25 of them
experienced diffuse headache, representing
approximately 39.06% of the total group, while
39 patients had localized headache, accounting
for approximately 60.94% of the total number of
cases.

Within this second study group of 64 patients,
it was also noted that 37 experienced periodic

headaches, which represents approximately
57.81% of the group. Additionally, 27 patients
reported morning headaches, accounting for
about 42.19% of cases. No cases of permanent
headache were recorded in this group.

In the second study group, the majority
(60 individuals, approximately  93.75%)
presented with hyposmia. A small number
of patients (3 individuals, approximately
4.69%) had hyperosmia, while only one person
(approximately 1.56% of the total group) was
diagnosed with anosmia.

Results

The study included a representative sample
of 128 pediatric patients, aged between 7 and
18 years (mean age 14 + 2 years), diagnosed with
chronic hypertrophic rhinitis (CHR), equally
divided into two therapeutic groups: one treated
with bipolar forceps cauterization and the other
treated with diode laser surgery. Both groups
were comparable in terms of gender distribution,
age, educational status, and living environment,
with no statistically significant differences
identified (p > 0.05).

The analysis of clinical symptomatology
revealed that nasal obstruction was present in
100% of cases, being the cardinal symptom of
CHR [4]. Anterior rhinorrhea was reported by
73.43% of patients, while posterior rhinorrhea
was present in 46.87%. Other frequently
encountered symptoms included mouth breathing
(65.6%), snoring (59.3%), headache (43.7%),
and daytime sleepiness (34.3%). Symptoms were
similarly distributed between the two groups.

Regarding prior ENT interventions,
adenotomy was the most frequent (39% of cases),
followed by adenoamygdalectomy (26.5%). A
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percentage of 16.4% of patients had no previous therapeutic selection, based on the anatomical
ENT interventions, indicating variability in and symptomatological particularities of each
therapeutic history and symptom severity among  patient [10]. Additionally, the study underlines
the evaluated cohorts. the importance of implementing standardized

The assessment of postoperative outcomes  algorithms in the diagnosis and treatment
included clinical, functional, and imaging of pediatric CHR, integrating clinical and
parameters, and statistical analysis demonstrated  paraclinical investigations along with surgical
a significant improvement in symptoms after outcomes to optimize pediatric ENT care.

intervention in both groups. Furthermore, the Financing
group treated with diode laser surgery showed This research did not receive external
a more favorable evolution concerning the funding.
reduction of nasal congestion and frequency of Conflict of interests
rhinorrhea episodes, as well as a lower rate of Authors declare the absence of any conflicts
postoperative complications. of interest and own financial interests that
Conclusions might be construed to influence the results or
The study highlighted multiple clinical and interpretation of the manuscript.
symptomatological particularities of chronic Consent to publication
hypertrophic rhinitis in pediatric patients, All authors have read the text of the article
emphasizing the high prevalence of nasal and have consented to its publication.
obstruction [5], rhinorrhea [6], and mouth ORCID ID and autors contribution
breathing as defining elements of this pathology 0000-0002-0064-6624 (A, D, F) Furculita
[7]. The results suggest that surgical management  Daniel
plays an essential role in CHR treatment, with 0000-0002-5340-5779 (A, E, F) Maniuc
significant benefits in symptom relief. Mihail
The comparison of the two surgical methods 0000-0002-2834-0395 (A, C, F) Danilov
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Anomauisa: xponiunuii einepmpogiunui punim (XI'P) € nowupenum 3axe0pio8anHim y Oumsyiil
OMOPUHONAPUH2ONIOCTYHIU NPAKMUYI, SIKEe CYMMEBO GNIUBAE HA AKICMb HCUMMSL Oimell uepe3 NOCMIliHy
3aKn1a0eHicmbHOCA, NOPYUleHHA OuUXanusamacynymuicumnmomu. HesgsaswcarouunagucokynowupeHicme,
OaHI WOOO CUMNMOMATNUYHUX XAPAKMEPUCUK MA e(heKMUBHOCMI XIDYP2IUHO20 JIKYB8AHHS Y OUMAYIl
NONYIAYIL 3aIUUAOMbCsL 0OMedceHuMuU. Jlocnioumu KIiHiuHi ma CUMNMOMAmono2iuti 0coonueocmi
XI'P y Oimeu, a makodc NOpieHAMU epeKmusHicms 080X Memodie XipypeiuHo2o JiKY8AHHSL:
oinonapHoi Koazynayii wunysamu ma 0ioOHoi nazeproi xipypeii. ¥ docnioscenns oyno exmoueno 128
nayienmis sikom 6i0 7 0o 18 poxis, y axux diacnocmoeano XI'P. Yci nayienmu Oyau posnoodinemi
Ha 08i pieHi mepanesmuuHi epynu. /lani 30upanrucsi wiisxom KIIHIYHUX 0275018, ONUMYBAIbHUKIE
WOOO0 CUMNMOMIB, NAPAKIIHIYHUX O0CTIONCEHb Ma 8i3yanizayiunux memodis. Yacmoma cumnmomis,
anamues JIOP-ympyuaus i nicisonepayitina OUHAMIKA HNOPIBHIOBAIUCA MIdNC 080MA 2PYNAMU.
3aknaodenicms noca siosnayanacs y 100% nayienmis, punopes — y 73,43%, pomoge ouxanns — y
65,6%, xponinusa —y 59,3%. Hatiuacmiwum nonepeonim empyuanuam oyna adenoioexkmomis (39%).
Obuosa memoou Xipypeiunoco JNiKy8awHs npuseeiu 00 NOKPAWEHHS CUMNMOMIB, OOHAK Oi0OHA
Jlazepua Xipypeis npo0emMoHCmpysana Kpawuti npoQiie 3a paxyHoK weuoulo2o sMeHueHHs Ha3a1bHol
obcmpykyii, kpawoi nicisionepayitinoi OUHAMIKU Ma MeHuloi KilbKocmi YCKAAOHeHb. XpOoHiuHuil
einepmpoghiunuil punim y oimei Mae CKIAOHY ma 6apiamueHy KIIHIYHY KApmuHy, Wo Hompeoye
PanHbOI QiA2HOCMUKY MA NePCOHANi308aAH020 NIOX00y 00 niKyeanus. J{ioOHa nazepHa Xipypeisi
suasuIacs epexmusHolo ma 0e3neuHor albMepPHAmuUBo OINONAPHINl Koazynayii, wo ceiouums
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Abstract: diabetic nephropathy is one of the severe microvascular complications of Diabetes
Mellitus, Type 1, which can begin in childhood and significantly affect the further prognosis of patients.
Despite significant progress in diagnosis and treatment, the incidence of this complication remains
high, which necessitates the early detection and control of risk factors. The presented review analyzes
studies that used both pediatric and adult registries to assess the impact of various risk factors on
the development of Diabetic Nephropathy. Among the established risk factors, the most significant
is the duration of diabetes. Family history of Type 1 and Type 2 diabetes and Diabetic Nephropathy
significantly increases the risk of its development: in brothers and sisters of such patients, it is three
times higher than in relatives of diabetic patients without nephropathy. Diabetic nephropathy is more
prevalent among African American, Asian, and Native American populations compared to individuals of
European descent. Genetic predisposition, sex, and puberty determine individual vulnerability to renal
complications and can affect the rate of their progression. Among the modifiable prognostic factors, it
is important to list Hypertension, Increased Body Mass Index, Dyslipidemia, and Microalbuminuria.
In the ranking of risk factors, Hyperglycemia is considered the strongest factor. The presence of a pre-
existing microvascular complication may contribute to the development of another complication in
patients with Type 1 Diabetes.

Keywords: Diabetes Mellitus Type 1; Diabetic Nephropathies; Risk Factors; Hyperglycemia;
Albuminuria.

Introduction Among children under 14 years of age, about

Diabetes mellitus (DM) is one of the 110 thousand new cases of type 1 diabetes are
important problems of clinical medicine registered annually. By the age of 20, this number
due to its wide distribution, diverse clinical increases to 130 thousand cases of the disease
manifestations and severity of complications. for the first time, which indicates a significant
There is a significant increase in the incidence prevalence among the young population, who
of diabetes mellitus worldwide. According to may face the development of chronic diabetic
World Health Orgainization (WHO), 422 million =~ complications and a deterioration in the quality
people in the world suffer from this disease, and  of life. According to the International Diabetes
1.5 million deaths are directly related to it every ~ Federation (IDF) Atlas, in Ukraine in 2022,
year. Over the past decades, the number of cases 32,093 new cases of type 1 diabetes mellitus
and prevalence of DM has been increasing [1].  were registered under the age of 20. According
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to scientists, more than 1.1 million children
and adolescents in the world suffer from type
1 diabetes, with more than half of them (54%)
under the age of 15. Diabetic nephropathy
(DN) is one of the most severe microvascular
complications of type 1 diabetes, which can lead
to early disability of patients [2]. The incidence
of diabetic nephropathy is 5-6% for people under
10 years of age and 25-40% for people under
20 years of age. Usually, DN develops 4-5 years
after the diagnosis of diabetes.

If something can be predicted, it can be
controlled. It is impossible to assess the risk of the
onset and progression of a complication without
understanding its predictors. The problem of
kidney damage in patients with type 1 diabetes
remains one of the key problems in modern
medicine and an important topic of research.
Prevention of the development of DN through
early diagnosis and correction of risk factors
remains the basis of patient management. The
number of risk factors for the development and
progression of DN is significant and constantly
growing. Researching these factors, carefully
monitoring them, and managing them is key
to early prevention, personalized treatment,
predicting the course of the disease, and reducing
its complications [1,2].

Aim

Conducting an analysis of literature data on
the role of major clinical prognostic factors and
prognostic markers of diabetic nephropathy in
children and adolescents.

Materials and methods

The literature analysis used peer-reviewed
articles, reviews, and descriptions of experimental
studies from 2021-2024. The study describes
stable and modifiable prognostic factors for
diabetic nephropathy, their identification, preva-
lence, and relationship in patients with type 1
diabetes. Relevant literature published during
2021-2025 was retrieved from the PubMed
database.

Review and discussion

Permanent risk factors. Age

In general, age itself is not a modifiable risk
factor, but it indirectly affects the development
of DN through the duration of diabetes,
hormonal changes, and the cumulative effect

ISSN 2786-6661
eISSN 2786-667X

of other concomitant factors. The progression
of DN may differ depending on the age at the
time of the onset of type 1 diabetes. The complex
interaction between age at diagnosis, disease
duration, onset, development, and progression
of DN can be called. Thus, in population cohort
studies in Sweden and Finland, patients with
prepubescent (0 to 9 years) onset of type 1
diabetes had a lower risk of developing end-
stage renal disease compared to those who were
older at the onset of the disease [3]. At the same
time, there is a study that registered progressive
glomerular lesions in patients aged 14 to
15 years with type 1 diabetes, regardless of the
age of onset. The study included 11,681 patients
with type 1 diabetes with a disease duration
of more than 13 years. The median follow-
up period was 20 years. During the follow-up
period, 127 patients developed ESRD due to
DN. In both sexes, the onset of type 1 diabetes
before the age of 10 years was associated with a
reduced risk of DN. The inconsistent, not fully
understood age-dependent effect is consistent
with previous studies. Importantly, the incidence
of DN progression in men and women was
4.1% and 2.5%, respectively. The highest risk of
ESRD due to DN was found in men diagnosed
with type 1 diabetes at the age of 20-34 years. In
women diagnosed at the age of 2034 years, the
risk was as low as in patients diagnosed before
the age of 10 years [3,4].

Previous animal studies have shown a close
relationship between the progression of DN and
sex hormones: estrogens have been identified
as a factor slowing the progression of DN, in
contrast to testosterone, which increases the
development of the complication. Puberty is
considered an ambiguous but significant risk
factor for DN. Studies show that albuminuria,
impaired renal function, progresses more rapidly
during puberty. Patients in whom type 1 diabetes
began during puberty have a higher risk of
nephropathy than those in whom it began earlier.
Another group of patients with type 1 diabetes in
Korea demonstrated a higher prevalence of DN,
a more pronounced degree of decline in GFR in
patients with diabetes diagnosed in childhood
or adolescence compared with patients of older
age groups [5]. At the same time, a study of
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type 1 diabetes in Hong Kong showed a faster
progression of DN in patients over 40 years
of age compared with those who developed
the disease in childhood or adolescence. Such
discrepancies can be interpreted as incorrect
age distribution relative to puberty, different
genetic background of ethnic variability, and
also a possible combination of characteristics of
type 1 and type 2 diabetes. The Taiwan Diabetes
Registry Research Group showed that compared
with prepubescent patients, the risk of DN
increased 1.6 times in patients aged from puberty
to 30 years (p = 0.012) after taking into account
the duration of diabetes [4,5].

Gender

Age has been shown to influence the
relationship between gender and DN, with
men and women of different age groups
having different course and outcomes of DN.
Numerous studies have shown that with the
same baseline glomelular filtration rate (GFR),
hypertension, treatment of diabetes and its
complications, initial albuminuria was lower in
adult women. Adolescent girls are at increased
risk of microalbuminuria. Adolescent girls have
been reported to have higher HblAc levels,
which helps to explain why female patients
excrete albumin faster than male patients. The
prevalence of microalbuminuria in girls is
higher than in boys, in whom the prevalence of
microalbuminuria increases rapidly over 10—
25 years of diabetes [6].

Diabetes duration

A retrospective observational longitudinal
cohort study of 224 patients with type 1 diabetes
mellitus for 10 years or more (mean duration
12.6 years) in Taiwan reported that 19.6% of
patients developed DN with a mean age of onset
of symptoms of 7.9 years. In the Oxford Regional
Prospective Study, a large population-based
cohort study in the United Kingdom that included
527 patients with a mean age of onset of 8.8 years,
the cumulative prevalence of microalbuminuria
was 18% after 10 years of diabetes [1] The
relationship between microalbuminuria and
duration of diabetes is clear. The incidence of
microalbuminuria greater than 15% with diabetes
duration of up to 10 years has been reported in
another study. It has been reported that children
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and adolescents with diabetes duration of more
than 5 years were more likely to have an elevated
albumin-to-creatinine ratio (ACR), which
predicts progression of DN [1,7].

There are studies that reveal structural
changes and their correlation with functional
indicators of kidney function. Biopsies performed
in children and adults with type 1 diabetes
confirm that the first detected sign is thickening
of the basement membranes of the glomeruli
and tubules of the kidneys 1.5-2.5 years after the
onset of diabetes. And 5-7 years after the onset
of diabetes, further expansion is observed first of
the mesangial matrix, later the interstitium due
to the accumulation of the cellular component,
and later of fibrillar collagen as DN progresses
[8]. The rate of progression of various lesions in
different patients with type 1 diabetes depends on
many components. The duration of prepubertal
diabetes as a factor in the development of
microalbuminuria remains a debatable issue.
However, the overall period of the disease, rather
than the separation of the duration before or after
puberty, probably determines the combined risk
of microalbuminuria and structural changes of
the kidneys in DN. A study by Weerasooriya
L. examined kidney biopsy specimens from
17 children with type 1 diabetes and found DN in
4 cases and DN-IgA nephropathy complications
in 3 cases. The age of the identified patients with
DN ranged from 10 to 15 years, and the duration
of diabetes ranged from 36 to 179 months. This
is further confirmation of the individual patterns
of DN development in childhood [7,8].

Family history of diabetic complications.

Genetics.

The development of DN is more common
in relatives. Seaquist et al. first reported this
phenomenon (familial clustering of DN),
finding that patients with diabetes who had close
relatives (e.g., parents or siblings) with DN had
a significantly higher risk of developing this
complication. Observation of family groups
with DN and the study of potential genes
associated with the development of nephropathy
confirmed the existence of a genetic or familial
predisposition to DN. The study confirmed
that, compared with diabetics whose siblings
did not have nephropathy, the probability that
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the diabetic siblings of a diabetic proband with
nephropathy would also have nephropathy was
250-300% higher. Similar conclusions were
obtained as a result of a large-scale clinical
trial DCCT/EDIC [2,9]. When examining the
glomerular structure of siblings with type 1
diabetes, a very pronounced correspondence was
found in the severity and nature of the damage.
Another study documented the evidence of
a family history of hypertension as a factor in
the increased susceptibility to the development
of microalbuminuria in subgroups of insulin-
dependent diabetic patients. Earle et al. found
that parents of patients with DM complicated
by DN had an excess of cardiovascular disease
compared with parents of diabetic patients who
did not develop DN [3,9].

A population-based case-control study
based on data from the Abruzzo type 1 diabetes
registry assessed the role of family history as a
determinant of T1D. A detailed questionnaire
was administered to parents for type 1 diabetes
and type 2 diabetes. The risks of T1D associated
with first- and second-degree relatives were
calculated using regression analysis. The risks
of type 1 diabetes for children whose parents or
siblings had diabetes and its complications were
11 and 20 times higher, respectively, compared
to children without a family history. A family
history of type 2 diabetes was not associated
with such risks [10].

A Swedish population-based study comparing
the prevalence of paternal diabetes in children
with and without type 1 diabetes is noteworthy.
In the BDD (Better Diabetes Diagnosis) cohort
of 3,603 children, 40.5% had a first- or second-
generation family history. Children with type
1 diabetes were more likely to have a father or
grandfather with type 1 or type 2 diabetes than
mothers or grandmothers with either form of
diabetes [4]. Among children aged 11-13 years in
the BDD cohort (n=801), 8.4% had parents with
type 1 diabetes and 3.5% with type 2 diabetes.
In the control group (n=11,050), these figures
were 2.1% and 1.9%, respectively. These results
emphasize the importance of considering family
history of diabetes to better understand the
clinical variability of childhood type 1 diabetes.
At the end, it was reported that 35% of the risk
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of developing DN is due to genetic heredity,
the remaining 65% is the influence of external
factors (duration and severity of diabetes, arterial
hypertension, lifestyle, etc.) [4,11].

There are anumber of studies investigating the
association between DN and genetic variations
associated with the presence (I insertion) or
absence (D-deletion) (I/D) of a specific DNA
sequence in the angiotensin-converting enzyme
gene. There is mixed evidence regarding
the effect of the DD genotype on the risk of
nephropathy. Studies show that carriers of
the DD genotype have a higher probability
of developing and rapidly progressing DN,
especially with poor blood pressure and glycemic
control. In addition, the I/D polymorphism
may affect the effectiveness of ACE inhibitor
therapy. In general, the I/D polymorphism is
a genetic marker that can help predict the risk
of DN and select personalized therapy for a
patient with diabetes [8,11]. Other genome-wide
scanning studies are associated with the search
for chromosomal regions that contain genes
that determine the risk of developing diabetic
nephropathy. Recent results from a Finnish study
have confirmed the existence of a link in families
of European descent in favor of the existence
of a gene or genes on chromosome 3q that are
demonstrably involved in the predisposition to
diabetic nephropathy [4,8,11].

The study by the Faculty of Medicine, Cairo
University, on the role of circulating microRNAs
in the early development of DN is highlighted. In
this study, a statistically significant higher level
of expression of miRNA-93 in patients with
DN is found, and miRNA-93 is a significant
independent variable for the development of
albuminuria. The importance of miRNA-377,
miRNA-93, miRNA-216 miRNA-21, related
to the pathogenesis of DN, as diagnostic
biomarkers, as well as therapeutic targets in DN,
i1s documented. The possible renoprotective role
of miRNA-25 is noted [7,8,11].

Racial identity and ethnicity.

According to a study from Taif, Saudi Arabia
(a country ranking fourth globally in type 1
diabetes population), researchers examined
the prevalence and risk factors of diabetic
nephropathy in patients with type 1 diabetes.

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

123


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (157), 2025

Creative Commons «Attribution» 4.0

Based on the results of the study, the prevalence
of DN was 23.7% in the presented study group
(collective prevalence in the country is 20.59%).
This is considered a high prevalence, but it is
lower than in other populations reported in other
studies. For example, in Oman among the Middle
East countries is 50.46%, in Yemen is 33%, the
collective average prevalence in the Middle East
countries is 28.96%, in China is 27%, in the
Republic of Ireland is 25%, in Hail Saudi Arabia
1s 69%, and in Tanzania is 84% [1,12]. Among
racial differences, African Americans, Native
Americans, and Asians with type 1 diabetes
are more susceptible to developing DN with
progression. Caucasians are less prone to DN. It
is also known that belonging to the Mongoloid
race increases the risk of developing DN, which
is further evidence of certain genetic or ethnic
factors that influence the susceptibility to this
complication. Regarding the regions with the
highest rates of type 1 diabetes among children,
Northern Europe, North America, and North
Africa are listed. East and South Asia have the
lowest rates, which may be due to differences
in genetic factors, lifestyle, or diagnostic
approaches. In Ukraine, according to the registry,
in 2020, 10,598 children with diabetes mellitus
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who received insulin therapy were registered.
In 2022, 32,093 patients under 20 years of age
with type 1 diabetes were registered in Ukraine
[2,13].

Modifiable prognostic factors

Poor glycemic control, hyperglycemia

In the ranking of risk factors for DN, both
for any albuminuria and for macroalbuminuria,
poor glycemic control is the strongest proven
risk factor. In the Oxford Regional Prospective
Study, the overall risk of microalbuminuria
increased by 36% for every 1% increase in
HbAlc. A Spanish study of 716 patients with
type 1 diabetes demonstrated that a 1% increase
in HbAlc increased the risk of DN by 13% at
5 years and by 68% at 10 years after the onset
of diabetes. The largest Asia-Pacific multicenter
study of 898 patients with type 1 diabetes
confirmed this finding. There are two types of
glycemic variability: short-term (variability
within a single day and between days) and
long-term (in changes in glycated hemoglobin
levels) [14]. In childhood, there was a strong
correlation between HbAlc variability and
the rate of development of microalbuminuria,
suggesting that high long-term variability is
associated with an increased risk of diabetic

Figure 1. Factors that predispose to the development of diabetic nephropathy [1,7,8].
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complications, including cardiovascular and
nephropathy. Regardless of the mean HbAlc
level, variability in this parameter in the Diabetic
Control and Complications Trial (DCCT) was
strongly associated with the time to onset of
microalbuminuria and nephropathy. Several
large observational studies have demonstrated
that the glycemic threshold with the lowest risk
of complications is possible at HbAlc values of
5.0-5.5% [2,14]. Reducing glycated hemoglobin
to 7% reduced complications, but according to
an intervention study, it did not improve clinical
outcomes by reducing HbAlc below 7%. The
optimal glycemic target for patients with diabetes
is not fixed, but depends on the balance between
the risks and benefits of a particular therapy.
Thus, chronic hyperglycemia, as measured by
mean blood glucose or HbAlc, and fluctuations
in these parameters, is associated with the
development and progression of microvascular
complications. Another cross-sectional analysis
found that glycemic control was also an important
mediator of lipid abnormalities in young people
with diabetes [9,15].

Arterial hypertension

Blood pressure is of fundamental importance
for the development and progression of
diabetic kidney disease. The DCCT study
demonstrated that diabetes treatment reduced
the risk of developing microalbuminuria
and macroalbuminuria by 39% and 54%,
respectively, in the entire study cohort and that
the risk of developing microalbuminuria was
reduced by 55% in participants who were 13 to
18 years old at the time of the study. The same
study demonstrated that blood pressure control
and regulation with ACE inhibitors/ARBs
slows the progression of microalbuminuria
to macroalbuminuria [16]. Reports of studies
that systolic and diastolic blood pressure are
independently associated with microalbuminuria
have been presented to the scientific community.
It has previously been reported that moderate
elevations in blood pressure in patients with type
1 diabetes are associated with preclinical DN up
to 5 years before the onset of microalbuminuria
[3,16]. It has been hypothesized that the
association of biomarkers of endothelial
dysfunction, early renal damage (in particular,
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NGAL) and increased systolic blood pressure
may reflect the early asymptomatic stages of
progression of DN in patients with type 1 diabetes
and help to understand the main early kidney
damage. In a study focused on a young population
in two different age groups with type 1 diabetes
of different duration of the disease, markers of
structural damage to kidney cells were positively
correlated with increased blood pressure, even if
the latter remained within the prehypertensive or
normal range. Elevated diastolic blood pressure
threatens the progression of chronic kidney
disease in children [4,17]. The conclusion of
another study: in young people with moderately
elevated albuminuria, changes in blood pressure
are insignificant, perhaps manifesting only in the
form of a decrease in nocturnal diastolic blood
pressure. Variability of systolic and diastolic
blood pressure independently indicates the
development of albuminuria in DN. Numerous
studies have demonstrated that arterial hyper-
tension aggravates DN. Doubts have also been
expressed as to whether microalbuminuria
precedes arterial hypertension or is its
consequence[7,17]. Analyzing in detail the results
of a large number of studies, it can be concluded
that increased blood pressure both contributes
to and aggravates early diabetic nephropathy.
Important conclusions are presented by a large
European cohort study involving 2105 children
with type 1 diabetes from 15 to 18 years: age,
duration of diabetes, sex, body mass index, gly-
cated hemoglobin values, and insulin dose are
associated with variations in blood pressure. In
particular, significantly higher nocturnal blood
pressure parameters were recorded in adolescents
with diabetic nephropathy: systolic BP +0.50,
diastolic BP +0.58, mean BP +0.80, which
mostly caused microalbuminuria. In addition,
there is a relationship between BMI and arterial
hypertension, with a 6% increased risk for each
one-unit increase in BMI for hypertension [8,18].

High BMI

The association of this risk factor with
the development of DN is also illustrated in
the aforementioned Swedish study. Among
patients in the BDD cohort, a total of 10.4%
were overweight or obese. Among children with
a family history of type 1 diabetes, this figure
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was 12.7%. A family history of type 2 diabetes
may increase the risk of developing type 1
diabetes and overweight, indicating the possible
influence of shared genetic or environmental
factors [1,7,19]. Previous studies also confirm
the association between overweight, obesity
and an increased risk of type 1 diabetes. Similar
findings are relevant for DN, since obesity
and insulin resistance can contribute to the
progression of renal complications in type 1
diabetes, and genetic predisposition to metabolic
disorders may play a role in the development of
DN in children with type 1 diabetes. A family
history of type 2 diabetes may indicate common
mechanisms of renal damage related to impaired
glycemic control, hypertension, or dyslipidemia.
Overweight, like type 1 diabetes, is an emerging
problem in the population. Li et al. demonstrated
that patients with increased BMI had an increase
in HbA 1c along with weight gain. Obesity can be
considered as a factor predicting the progression
of type 1 diabetes and the development of its
vascular complications. In a retrospective cohort
study 0f 9248 German and Austrian children with
type 1 diabetes, BMI was inversely associated
with the age of onset of diabetes. The higher
BMI at the onset of type 1 diabetes, as well as
the observation that prediabetic children have a
higher body weight and higher insulin resistance
compared with their peers, may indicate a
convergence of the phenotypes of type 1 and
type 2 diabetes. Obesity and insulin resistance
are predictors of persistent microalbuminuria in
adolescents in Australia. However, lower BMI
is a risk factor for microalbuminuria in the US
Type 1 Diabetes Research Network registry
[19,20].

Dyslipidemia

Redondo et al. in their study showed that
children with type 1 diabetes and overweight were
1.4 times more likely to have dyslipidemia than
children with type 1 diabetes who were normal
weight. However, blood pressure values between
these groups did not differ significantly [10,14].
Dyslipidemia is often detected in patients with
type 1 diabetes. According to numerous clinical
and experimental studies, serum cholesterol
may be a driving mediator in the occurrence
and progression of DN. The DCCT/EDIC

ISSN 2786-6661
eISSN 2786-667X

study showed that elevated total cholesterol
and LDL cholesterol, as well as elevated
glycerides, contribute to the development of
microalbuminuria. Low levels of both cholesterol
and triglycerides were independent predictors
of regression of microalbuminuria in its short
duration [7,8,21]. According to the results
of a Swedish study, the risk of albuminuria
increased at the following blood lipid levels:
triglycerides above 1.0 mmol/l, total cholesterol
above 5.0 mmol/l, LDL below 4.0 mmol/l and
HDL below 1.0 mmol/l. Of the blood lipids,
triglycerides had the strongest influence on the
risk of albuminuria after HbAlc and diastolic
blood pressure. Recently, the Oxford Regional
Prospective Study found that 15.3% of patients
had a total cholesterol level above 5.2 mmol/l,
and 17.9% had a triglyceride level above
1.7 mmol/l. Similar trends were observed in
the Nephropathy Family Study, where among
895 adolescents aged 10-16 years with type 1
diabetes, a significant proportion had persistent
lipid abnormalities [4,14,21].

Microalbuminuria, urine albumin to

creatinine ratio (UACR)

Microalbuminuria has been established
as a marker of early and progressive diabetic
nephropathy. DN is defined as a persistent UACR
of more than 30 mg/g. Microalbuminuria-UACR
30-300 mg/g in at least 2 consecutive samples
with a 3-month interval. In the presented study,
156 patients were still children or adolescents at
the last assessment, with a mean follow-up of
7.1 years. 6.4% of them had microalbuminuria.
Only 8% of patients with microalbuminuria had
a decrease in GFR. The same prevalence of DN
among children and adolescents from Australia,
the USA and the UK is 4-9.7% [18,21]. This
indicator among children and adolescents with
type 1 diabetes in Poland is 22%. Regression of
microalbuminuria in type 1 diabetes occurs from
36-64% according to statistical data. Most cases
of decreased GFR are preceded by albuminuria,
in a significant minority (24%) the decrease in
GFR is observed in the complete absence of
microalbuminuria, which is a difficult obstacle
to determining albuminuria as the main predictor
of DN. At the same time, a temporary decrease
in albuminuria as a result of treatment indicates a
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slowdown in the progression of renal pathology
[17,22]. The higher the level of albuminuria, the
faster the progression of renal dysfunction. This
confirms that albuminuria is not only a marker,
but also a factor that directly affects the course
of the disease. Hyperfiltration (GFR 120-150 ml/
min/1.73m2) is reported at a frequency of 25-
40% in young people with diabetes, is considered
a strong prognostic factor for further loss of GFR
and progression of DN. Data on the relationship
between hyperfiltration and albuminuria are
ambiguous, further experimental studies are
needed [17,18,22].

Smoking

Among adolescents with diabetes, smoking
has been reported in 7-48% of cases. The rate
of progression of nephropathy is 11%, 53%,
and 33% lower in nonsmokers compared with
smokers and patients who have quit smoking,
respectively. In a large observational study of
943 patients, the rate of microalbuminuria was
higher among smokers than nonsmokers, with
7.9 versus 2.2 cases per 100 person-years [22].
Furthermore, smoking exacerbated the negative
effects of hyperglycemia, increasing the risks
associated with inadequate glycemic control.
Smoking is more common among children with
borderline albuminuria and is associated with
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an increased rate of urinary albumin excretion,
independent of age or other factors. In addition,
smokers with higher baseline GFR had a more
pronounced decline compared to nonsmokers,
indicating that smoking is an independent
risk factor for worsening kidney function. All
structural lesions in the kidneys of smokers
showed more pronounced negative changes
compared to the kidneys of nonsmokers [22,23].

Biomarkers that can be considered as

predictors

There is a group of studies assessing the
prognostic value of other early markers of kidney
damage: NGAL, Cystatin C, b2-microglobulin,
KIM-1, xanthine oxidase, TGF-b, uric acid,
which in different age groups of patients with
type 1 diabetes mellitus showed similar results.
For example, a study from the University
of Athens with 57 children, whose average
age is 13.9 years and the average duration of
diabetes is 5.4 years [23,24]. Serum NGAL
showed a significant positive correlation with
increased systolic blood pressure, even if the
latter remained within the prehypertensive or
normal range for children with diabetes, which,
according to the conclusions of scientists, reflects
the early asymptomatic stages of progression of
diabetic nephropathy. Also indicative is a cohort

Figure 2. Approximate assessment of the degree of aggressiveness
of the main risk factors for DN [5-8, 19-23].
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study that included 277 patients with the debut likelihood of developing severe complica-
of type 1 diabetes with a mean follow-up period tions in the future.

of 18.1 years, in which DN was diagnosed. Uric 3. The algorithm for predicting and early
acid was measured at baseline and again 3 years detection of diabetic nephropathy is
after the onset of diabetes, but before the onset of important for the practical activities of pe-
microalbuminuria. During the follow-up period, diatricians, but it is not yet final. Further
23 patients developed macroalbuminuria. The research into new possible risk factors is
study showed that early elevation of uric acid needed to improve early diagnosis met-
levels in patients with type 1 diabetes is an hods and develop effective strategies for
independent predictor of future DN [25,26]. implementation in future screening prog-

Conclusions rams.

1. Early assessment of the risk of diabetic Funding
nephropathy in children and adolescents This study received no external funding.
with type 1 diabetes is key to determining Conflict of interest
the level of threat and optimizing disease There is no conflict of interest in the presented
control. Since DN can begin in the early  work.
stages of diabetes, this period is crucial Consent to publication
for preventing further progression of All authors have read and approved the
the disease, and possibly the reverse final version of the manuscript to publish this
development of microalbuminuria. manuscript.

2. Two groups of risk factors for diabetic ORCID ID and autors contribution
nephropathy have been identified in 0000-0002-0809-3286 (A, B, D) Ihor
children with type 1 diabetes: stable and  Kovalchuk
modifiable prognostic factors. Both a 0000-0001-6043-7325 (C, E, F) levgeniia
single factor and their combination can  Burlaka
contribute to the destruction of renal A — Research concept and design, B —

tissue, which significantly increases the  Collection and/or assembly of data, C — Data
risk of complications. Regular monitoring  analysis and interpretation, D — Writing the
and correction of modifiable risk factors article, E — Critical revision of the article, F—
in childhood can significantly reduce the  Final approval of article.
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HMiadeTnuna Hedponarisa y aireii i3 nykposum giaderom 1 Tumy:
KJIIHIYHI Ta MOJIEKYJISIPHI TPUTePH PO3BUTKY

Irop KoBaabuyk, €Brenis bypaaka

Kadenpa nemiarpii Ne4, Hartionansauit Mmeauunuii yHiBepcuteT iMeHi O.0. boromonbii,
Kwuis, Ykpaina
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Anomauia: diabemuyna Heghponamisi € OOHUM i3 HAUCEPUOHIUUX MIKPOCYOUHHUX VCKIAOHEHD
YyKposo2o Oiabemy I muny, sike Modice pO3NOYAMUCA 8 OUMAYOMY 8iyi ma CYmmeo SNAUBAMU HA
nooanvuuii npoeHo3 nayienmis. Hezeadxcarouu ma 3HayHuti npoepec y oiacHocmuyi ma JNiKy68aHHI,
4acmoma ybo2o yCKAAOHEHHA 3ANUUAEMbCS BUCOKOIO, WO 3YMOBIIOE HeOOXIOHICMb PAHHBLO20 BUABTIEHHS
ma KOHmpono akmopie pusuxy. Y npedcmaegienomy o0ensi0i npoaranizo8aHo O00CAIONCEeHHS, WO
BUKOPUCTNOBY AU SIK NediampuyHi, max i 00pocii peecmpu 0Jisi OYIHKU 8NIUBY PI3ZHUX (haKmMOpie pu3uKy
Ha po3eumox diabemuynoi negpponamii. Ceped 8CmaHo81eHUxX Gakmopie pusuKy HaAu3HaAYYUWiWuUM €
mpueanicmse oiabemy. Cimelnuil anamues yykpogoeo diabemy 1 ma 2 muny i diabemuunoi Heghponamii
3HAYHO NIOBUWLYE PUSUK 1T pO36UMKY: y Opamie i cecmep makux nayicHmis GiH y mpu pa3u UL,
Hidic Yy poduuig Oiabemuxie Oe3 Heghponamii. Appoamepuranyi, aziamu ma KOpiHHI amepukanyi
cmpaxcoaroms Ha diabemuuny Heghponamiro uacmiuie, HidC NPeOCMABHUKU E€BPONeOiOHOI pacu ma
esponetiyi. ['enemuyna cxunpHicms, cmames ma nybepmamuuil nepioo BUHAYAIOMb THOUBIOYANbHY
8PA3NUBICMb 00 YPANCEHHS HUPOK A MONCYMb GNIUSAMU HA weUOKicmb ix npoepecysants. Ceped
MOOUPIKOBAHUX NPOSHOCMUYHUX (HAKMOPIB 8ANCIUBO GUOLIUMU 2INEPMOHIT0, NIOBUUEHUL THOEKC
macu mina, Ouciinioemito ma MikpoanwOyminypiio. ¥V petimuney (axmopie pusuxy cinepenixemis
88adicAEMbCs HAUCUNbHIWUM pakmopom. HaseHicms 6dice iCHYI01020 MIKPOCYOUHHO20 VCKIAOHEHHS
MOodIce CRpuamuy po36umKy IHUL020 YCKIAOHEHH S ) NayicHmis i3 yykposum oiabemom 1 muny.

KarwuoBi ciaoBa: nykpoBuil miaber 1 Tumy; niabetnuna Hedponaris; (akTOpu PHUBHKY;
rinepriikeMisi; MiKpoanbOyMiHypisl.
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Ouinka eeKTUBHOCTI KOMILJIEKCY BTPYYaHb

3 aAMIHICTPYBAHHS AHTUMIKPOOHHUX Mpenaparis

y neJiaTpUYHUX NALIE€HTIB 3 HErOCMITAJILHOK THEBMOHIEIO:
BILIMB HA TPUBAJIICTh CTAL[IOHAPHOIO JIIKYBAHHS
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! AcnipanTt, Hartionaneauii Mmequunuii yHiBepcuteT iMeri O.0. boromonbis, M. Kuis, Ykpaina

2[Ipodecop, a. Mea. H., 3aBixyBad Kadeapu KiIiHigHOT papmakosorii Ta KiaiHiuHOT (hapmarrii,
Hamionansuuii Mequuauil yaiepcutet iMmeHi O.0. boromorsiis, M. KuiB, Ykpaina
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AHnomauin: HecocnimanbHa NHEBMOHIS 3ATUULAEMbCSL OOHIEIO 3 NPOBIOHUX NPUYUH 20CNIMANI3aYil
Oimetl y c8imi, 30kpema 6 Kpainax 3 oomedicenumu pecypcamu. Tpusane nepedysanus y cmayionapi
CMBOPIOE He Niuuie 000amK08e HABAHMAICEHHS HA CUCTNEMY OXOPOHU 300P08 3, ajle Ul MA€E He2amMUBHULL
8NIUE HA NCUXONO2IYHULL CIMAH OUMUHU MA i pOOUHU, NIOBUWLYE PUSUK BUHUKHEHHS 20CNIMATbHUX
iHGheKyill, @ MaKod’c ACOYIOEMbCSL 3 ICMOMHUMU eKOHOMIYHUMU empamamu 0is cimel. Onmumizayis
mpusanocmi - aHmMubaAKmepianbHo20 JIKYBAHHA 3d O0NOMO2010 NPOSPAM 3 AOMIHICMPYBAHHS
AHMUMIKPOOHUX npenapamié 00380J5€ 3MEHWUMU MpUusanlicms 2ocnimanizayii 6e3 wkoou OJis
KIiHIuHO20 pezyabmany. Memow ybo2o 0ocniodceHHss OVI0 OYiHUmMU eheKmuUHICMb KOMNIEKCY
8MPY4aHsb 3 AOMIHICMPYBAHH AHMUMIKPOOHUX NPenapamis, 6Npo8adN*CeHUxX y KIiHIUHY NPAKMUKY, V
neoiampudHux NayicHmie 3 He20CNIMaIbHOI NHEBMOHIEID. YV 00CiOHCeHHI Npo8edeHO NOPIBHANbHULL
aumaniz icmopii xgopob Odimet, AKi nepebyeanu Ha cmayionapromy aikyeanui y 2023 poyi (0o
énposaddicenns empyuans) ma y 2025 poyi (niciis 6npo6addiceHts 6mpyuans) y MeOuiHomy 3aKaiaoi
M. Kuesa. 3aecanom oOyno mpoamanizoeano 138 eunaokie (48 y 2023 poyi ma 90 y 2025 poyi).
Bmpyuanns nepeobauanu pospooxky ma 3ameepodicenHs CMAaHOapmuoi onepayiiHoi npoyeoypu
(Habopy HCMPYKYill, wo 00NnomMazae CMaHOApmu3yeamu npoyec 3a0is 3HUNCEHHS UMOBIDHOCMI
NOMUNIKU) 3 NPUSHAYEHHS AHMUMIKPOOHUX Npenapamis npu He20CNimaibHil NHe6MOHIl y dimell,
npo6edeHHs. NPOCHEKMUBHO20 AYOUmy NpUHAYeHb i HaBYAHHA MeOuyHo20 nepconany. Ompumani OaHi
cmamucmuuno oopobneno y npoepami MedStat v.5.2 i3 suxopucmanusam t-xpumepiro Cmuvrooenma 0.ist
He3anexdcHux ubIipok. Y pezyibmami 6npoeaddiceHux 8mpyuaisb cepeonsi mpueaiicms 20Cnimanizayii
0ocmosipHo amenwiunacy i3 9,48 = 0,77 ouis 0o 6,8 + 0,34 ouis (p < 0,001). 3nudicenns 8io3HaueHo y
dimeti 6ixom 00 5 pokis (3 9,9 £ 0,83 00 6,23 £ 0,59 onis, p < 0,001), a y nayieumis s8ikom 5 pokie i
cmapuie 8i03HaueHo meHoeHyito 00 3Hudxcenus (3 8,78 £ 1,57 0o 7,03 + 0,42 ouis, p = 0,035). Yacmxka
Kopomxompueaux cocnimanizayiti (0o 7 owig) 3pocna 3 10,4% oo 33,3% (p = 0,003), a mpueani
eocnimanizayii nonao 10 owuie smenwunucsa 3 35,4% oo 2,2% (p < 0,001). Ompumani pe3ynomamu
ci0Uams Npo NO3UMUBHULL BNIUE GNPOBAONCEHUX AHMUMIKDOOHUX 6MPYYAHbL HA MPUBATICTb
CMAayioHapHo20 IiKY8aHHs NediampuyHUx NAyicHmMie 3 He20CNiMaibHOK NHEBMOHIE. Jlocniodcents
niomeepodicye  OOYINIbHICMb  CUCIEMHO20  BNPOBAONCEHHS AOMIHICMPYBAHHA — AHMUMIKPOOHUX
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npenapamis y npakmuxy MeoudHux 3akiaoie K KIiHiuHO ehexmusrnoco ma nomeHyitlHo eKOHOMIYHO
00IPYHMOBAHO20 THCMPYMEHNY NIOBUWEHHS AKOCMI MEOUYHOI 00NOMO2U.

KuouoBi cjioBa: HerocmiTajgbHa ITHEBMOHIS, aJMIHICTPYBaHHS AaHTHMIKPOOHHMX IIpenaparis,

TPUBAJIICTh TOCIITANI3allii, JTIOIH, TUTHHA

Beryn

HerocnitansHa mHEBMOHISE — 1€ 1H(EKIIIHA-
HE 3araJIeHHs JICTCHb, K€ BHHHUKAE 1103a JIiKap-
HEI0 Ta € OCHOBHOIO MPUYMHOIO CMEPTI cepen
JTEeH, JTFOIeH IMOXKMIIOTO BiKYy Ta 0cib 3 ociabie-
HUM IMYHITETOM. 3aXBOPIOBaHICTh MOXKE CATaTH
14 BumankiB Ha 1000 HaceneHHs, CMEPTHICTh
CTaHOBUTH 4 MJTH. Ha pPiK y BCbOMY cBiTi [1].

Y CHIA =HerocmiTallbHa THEBMOHIS IIIOPIYHO
CTa€ MPUYUHOIO OJIN3bKO 1,4 MisTbilOHA 3BEpHEHD
y BiIUICHHS HeBiAKIagHOoi gormomorn, 740 000
rocmitamizamiii Ta 41 000 cmepreit [2].

dakTopamMu pU3HKY HETOCIITATBHOI THEBMO-
Hii y 1iTeH € HU3bKa Maca Tija Mpu HapOIHKEHHI,
HEJOiMaHHs, MOOyTOBE 3a0pyIHEHHS TOBITPS,
iH(IKyBaHHS BIpyCOM IMYHOAE(IUTY JIIOOAH-
uu (BUI), HegocTaTHe rpyaHe BUTOJOBYBaHHS,
OnMu3bKe pO3TallyBaHHS JOMOTOCTIOAApPCTB Ta
HEeMoBHa iMyHizais [3].

HerocmitanpHa MHEBMOHISE — 1€ TOIIHApPE-
HE 3aXBOPIOBaHHS, KJIIHIYHA JIIaTHOCTHUKA SIKOTO
CTAaHOBMTbH CKJIQJHICTh SIK JJIS JIIKapiB MpUBAT-
HUX KIJIIHIK, TaK 1 17151 (axiBIfiB 3 AepKaBHUX JIi-
KapeHs [4].

Omy0ikoBaHO Pe3y/IbTaTH PAaHIOMi30BaHHUX
KOHTPOJLOBAHUX JOCTIIKEHb, sIKI BKa3yIOTh Ha
HEOOX1HICTh KOPOTKOi TPUBAJIOCTI aHTUMIKPOO-
HOi Teparii HerocmiTaJbHOI MTHEBMOHIT y JiTei
(mpubnu3HO 5 nHIB) [5-8], ame He3BaXkarO4M Ha
ICHYIOU1 peKOMeH/IaIlii Ta JOKa3u Ha MiATPUMKY
KOPOTKHX KypcCiB, Oarato JIiKyBaJJbHUX yCTaHOB
MOBIAOMJISUIA TIPO TPUBAJIUM IEpiof JIKYBaHHS
MMHEeBMOHI{ y giTeit [9].

TpuBana rocmiTanizalis AiTei 3 HErOCMITAb-
HOIO TTHEBMOHI€I0 YNHUTh HETATUBHUM TICHXOJIO-
TIYHUI Ta eMOIITHHUI BIUIUB K Ha CAMUX TTalli€H-
TiB, TaK 1 Ha 1X CiM’1, @ TAKO)K CTBOPIOE 3HAYHHIA
€KOHOMIYHHI Ta COLIaIbHUN Tsrap, 0COOIMBO B
Kpainax 3 oOMexeHumu pecypcamu [10].

st omtuMizalili BUKOPUCTaHHS aHTHO10-
THKIB Ta TIOKPAIICHHS KITHIYHUX PE3yJbTaTIB Yy
0araTbOX KpaiHax CBITY BIPOBAKYIOThCS MPO-
rpaMu 3 aaMiHICTPyBaHHS aHTUMIKPOOHHUX TIpe-

napatiB. OJHUM 3 KIIIOUOBHX YYAaCHHKIB TaKUX
nporpam € KIiHIYHUH (hapMareBT, IKUii BUKOHY€E
NPOCHEKTUBHUAN ayIUT MPHU3HAYEHB, JTOTIOMArae
y po3po011i JIOKaJbHUX MPOTOKOJIB JIIKYBaHHS,
3MIACHIOE JIe-€CKaIAIli0 Teparii Ta MPOBOIUTH
OCBITHI 3aX0Ju ISl JIiKapiB, 10 B PE3yJbTari
3HAYHO CKOPOYYE TPUBAIIICTh aHTUOIOTHKOTEPA-
mii Ta rocmiTamizamii [11].

IcHye Kinbka e(QeKTMBHUX CTparerii ams
3MEHIICHHS CIIOKMBAaHHS aHTUOIOTHKIB y Kpa-
iHaX 3 HHU3BKUM 1 CEpeaHIM pIBHEM JOXOY.
OnHak, BHpak€Ha HEOIHOPIAHICTE OOMEXYye
BHUCHOBKH IIIOJI0 Haie(peKTUBHIIIOTO IMiAXOMY,
0COOJIMBO 1110/10 KJIIHIYHUX pe3ysabTariB [12].

BnpoBakenHss mporpaM  aaMiHICTpyBaHHS
AHTUMIKPOOHUX TpernapariB CTHKAEThCSA 3 YHC-
JICHHUMU Oap’epamMul Ta BHUKIUKaMH. Tak, cuc-
TEMAaTUYHUHN OIS AOCHIIKCHb, TIPOBEICHHN Y
KpaiHax 3 HU3BKUMH Ta CEPEAHIMU J0XOJaMH
MI0Ka3aB, 110 HeJoCTaTHE (hiHAaHCYBaHHS, oOMe-
KEHI MOXIIUBOCTI J1abOpaTOpHOTO TECTyBaHHS,
HecTaya MepcoHaly i ciabka miATpUMKa 3 OOKY
KEpIBHULTBA 3HAYHO 3aTPUMYIOTh peallizailito
Takux iHimiaTus [13].

Mera

MeTor 1bOTO OCTIIKEHHST OyJI0 OIlIHUTH
e(DeKTUBHICTh KOMILJIEKCY BTpyYaHb 3 aJIMiHi-
CTpPYyBaHHSl aHTUMIKpPOOHUX MpemnapariB, BIPO-
BQ/DKCHUX Y KJIIHIYHY NPaKTHKY, y MeAiaTpud-
HUX IAII€HTIB 3 HETOCIIITAIILHOIO ITHEBMOHICIO.

Marepiaiu Ta meToau

VY nmochimkeHHI MpPOaHaIi30BaHO MEAUYHY
JOKYMEHTAIlII0 TeAiaTpUYHUX MAIli€HTIB 3 He-
TOCTITaIBHOIO THEBMOHIEIO, K1 epedyBaiu Ha
cramioHapHoMy JiikyBaHHi y 2023 ta 2025 po-
Kax.

Jlo BHIpOBapKEHHS BTpydYaHb 3 aJIMIiHICTPY-
BaHHS aHTHUMIKPOOHHMX TIpemnapariB 3IIHCHEHO
peTpocneKkTuBHUI aHami3 48 icTopiit XBOpoo Ji-
Teit BikoM Bix 3 Mic. 10 17 pokiB, siki 'y 2023 p.
OynM rocmiTani3oBaHi y BIAJIUICHHS mexiaTpii
KMJIKJT Ne2 3 miarHO30M HEroCHiTaJ bHA THEB-
MOHISI.
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VYciMm marieHTam npu3Havagach aHTHOAKTEPi-
ajbHA Teparis, TPUBAJICTh SKOi CTAaHOBWJIA BiJ
3 o 12 ai6 3a1€XHO BiJ TSHKKOCTI 3aXBOPIOBAH-
Hs. Cepen mamieHTiB nepeBaxanu JiBdyara — 30
(62,5%). 3a BIKOBUMH TpyIlaMH MAI[EHTH PO3-
MOIUTHIIMCH TAKUM YHHOM: | Tpyma (IiTh BikOM
< 5 pokiB) — 30 nauienTis, Il rpyna (mitTu Bikom
5 Ta Ginpiie pokiB) — 18 marmieHTiB.

[Iporsrom 2023-2024 p. BOPOBAIKEHO
BTPYYaHHs 3 aJIMIHICTPYBaHHSI aHTUMIKPOOHUX
npenaparie, nepeadadeni Hakazom Minicrep-
CTBa OXOpOHHU 310poB’s Ykpainum Ne 1614 Bin
03 cepnus 2021 poky, a came:

® po3poOKa 1 3aTBEpKEHHS CTaHAApPTHOL

onepauiiHoi Mpouexypu 3 NPU3HAYCHHS
AHTUMIKPOOHHMX npernapariB pu
MO3aJIiIKapHSIHOT ITHEBMOHII y JTeH,

® TPOBEICHHS MPOCHEKTUBHOIO ayIUTY,

® HaBYaHHS MEIUYHOTO nepcoHany [14].

[Ticnsa BmpoBa/pKEHHS BTpy4YaHb 3 aJMiHi-
CTpYBaHHS aHTUMIKPOOHHMX TpemnapariB 3.iic-
HeHo aHaii3 90 icTopiii XBOpoO MiTei BIKOM Bij
7 mic. no 17 pokis, siki y 2025 p. Oynu rocmita-
mizoBani y Bigautenuas negiarpii KMJIKJIT Ne2 3
IarHO30M HETOCIITajJbHa ITHEBMOHIA. YCIM ma-
LIEHTaM MpU3HaYajach aHTHOAKTepiaabHa Tepa-
Iis, TPUBANICTh AKOi cTaHoBmiA Bif 3 1o 11 ni6
3aJISKHO BiJl TSXKKOCTI 3aXBOPIOBAaHHS. 3a BiKO-
BHUMHU TI'pyNaMU MAIiEHTH PO3NOIUIMINCH TAKHUM
grHOM: | rpyna (it BikoM < 5 pokiB) — 26 marii-
€HTiB, Il rpyma (it BikoM 5 Ta Oiible poKiB) —
64 narieHTy.
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Y nporpami MedStat v.5.2. 3aificHeHO cTaTuc-
TUYHY OOpOOKY OTpUMaHMX JaHHUX 00 TPUBa-
JIOCTI TOCITITaIi3alii maIienTiB 0 Ta Micis BIPO-
BaJUKEHHs BTpydaHb. Ui OLIHKK CTaTUCTUYHOI
3HAUYMIOCTI BiAMIHHOCTEH OyJ0 BHMKOPHCTaHO
t-xputepiit CThIoneHTa 1715 He3aIeKHUX BUOIPOK.

Pesyabraru

3rigHo MaHMX, HaBeIeHHX B Ta0x. 1, cepemHs
TPHUBAJICTP TocmiTamizamii y 2023 pori cTaHOBU-
na 9,48 + 0,77 nmuiB, Tomi sk y 2025 poii BoHa
JIOCTOBIpHO 3MeHuImiacs a0 6,8 + 0,34 nuis (p
<0,001).

Kpim Toro, TpuBasicTh rocmiTami3alii 3MeH-
IIMJIACH Y BIKOBUX IpymHax:

e <5pokiB: 3 9,9+0,83 anuiB mo 6,23 +
0,59 nmiB mo Ta miciad IMINIEMeEHTAIi
BTpy4aHb BiAnosiaHo (p < 0,001)

e > 5 pokiB: 3 8,78 = 1,57 guiB mo 7,03 £
0,42 1o Ta micns iMIJIEeMEHTaIlil BTpyYaHb
BignoBigHo (p = 0,035)

ToOTo, TpWBaNICTh TOCHIiTANI3AIIl JOCTO-
BIPHO 3HM3WJIAcA y TpyIl AiTed 10 5 pokis, a
y OUTBII CTapmIUX AITEH — Maja TEHJACHIIIO 0
3HUKCHHS.

AHaJi3 1aHuX, HaBEJCHUX B Ta0J. 2, BUSBUB,
IO MiCas IMIUIEMEHTallli BTpy4YaHb 3 aJMiHi-
CTpYBaHHS aHTUMIKPOOHMX Ipenaparis, MalieH-
TiB YacTillle TOCHITalli3yBaJld HA TEPMIH MEHIIE
7 nmuiB (33,3% nporu 10,4% y rpymi apiteit g0
immiemenraiii, p = 0,003), Tomi sk Ha TepMiH
oimpmie 10 mHIB - pigme (2,2% npotu 35,4%
BianoBinHO, p < 0,001). CtaTucTUYHO 3HAYYIIOT

Tadmmus 1. TpusanicTs rocmitanizamii y AiTed pi3HUX BIKOBUX TPYyI, THIB

BikxoBa TpuBaJicTs rocuiranizauii, 1HiB

rpyna Ho iMmniiemenTanii BIpy4aHb Micas iMmmiemenTaunii BTpy4aHb >
<5 pokiB 9,9 £ 0,83 (n=30) 6,23 £ 0,59 (n=26) <0,001
> 5 pokiB 8,78 £ 1,57 (n=18) 7,03 + 0,42 (n=64) 0,035
3aranom 9,48 + 0,77 6,8+ 0,34 < 0,001

Ta6auus 2. Po3nogisieHHs AiTe 3aJIe)HO BiJl TPUBAJIOCTI TOCIIITAII3AIiT
JI0 Ta MicJIsl IMIIEMEHTAIlil BTpy4YaHb 3 aMIHICTpyBaHHs aHTUMIKpOOHUX Mpemnaparis, adc.(%)

TpusaJuicTb Ho imniiemenTanii Hicas immemenTaunii
rocmirasizamii BTpY4aHb, a0¢.(%) BTpy4aHb, a0¢.(%) P
Jo 7 nuiB 5(10,4) 30 (33,3) 0,003
7-10 nuiB 26 (54,2) 58 (64,5) 0,24
Binpme 10 gHiB 17 (35,4) 2(2,2) < 0,001
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pi3HUIN y rocmiTanizamii Tepminom Ha 7-10 mHiB
MDK TpylaMH JIO Ta ICJIs IMIUIEMEHTAIlii BTpy-
YyaHb He BUsBICHO (p = 0,24).

OO0rosopeHHs

Pesynpratu mpoBeeHOTO TOCITIIKEHHS CBiI-
Yarh MPO 3MEHIIEHHS TPHUBAJIOCTI TOCHiTaji3a-
Iii MeAiaTpUYHUX TAIIEHTIB 3 HETOCHITAIBHOIO
ITHEBMOHIEIO MMICIIS BIPOBAKCHHS KOMILIEKCY
BTpy4YaHb 3 aJMIHICTPYBaHHS aHTHUMIKPOOHUX
npenapariB. CepeaHs TpUBAIICTh NepeOyBaHHS
B crarfioHapi 3meHnmmiacs 3 9,48 + 0,77 nHiB
y 2023 pomi go 6,8 + 0,34 nmuiB y 2025 pormi
(p<0,001), mo miaTBepmKYyE €(PEKTUBHICTD
BIIPOBAKCHHX 3aXOIIB.

3HauyIi 3MIHM CIOCTepiraiucs B 000X Bi-
KOBHX MIATpyIax, OfAHAK cepel AITel BiKOM 0
5 pokiB OyB Oinblll BUPaKEHUM (3HIKEHHS 3
9,9 + 0,83 10 6,23 £ 0,59 nuiB; p <0,001). Y rpy-
i JIITeH BIKOM >5 POKiB TaKOX BUSBICHO TCH/ICH-
Ii10 IO CKOPOYEHHS TPUBAIOCTI rocmiTanizamii (3
8,78 = 1,57 mo 7,03 £ 0,42 amis; p = 0,035). Lle
CBIUUTH PO T€, IO BTPYYAHHS 3 aAMIHICTpY-
BaHHS aHTHUMIKPOOHMX MpenapariB € epeKTHB-
HHMH, X04a Y MOJIOJIIIOT BIKOBOi KaTeropii BIUIUB
OyB OLIBIIT BUpOKEHUM. AHAJI3 pO3MOILITY IMaIli-
€HTIB 3a TPUBATICTIO TOCITITAITI3AIlI] TOKa3aB 3HA-
YHE 3pYLICHHS B 01K KOPOTIINX CTPOKIB JIIKyBaH-
Ha. YacTka OiTeH, roCIiTami30BaHUX MEHII HIXK
Ha 7 mHiB, 3pocna 3 10,4% no 33,3% (p = 0,003),
a YyacTka TpuBanux rocmitamizamiii (>10 mHiB)
sMeHumnacs 3 35,4% o 2,2% (p<0,001).
OTpuMaHi pe3yabTaTH y3rOIKYIOThCS 3 JaHUMU
MDKHApOIHUX JOCIIKEeHb. 30KpeMa, y KIHIY-
HOMY JIOCTIKeHHI 3a y4acTi 540 memgiaTpuyHux
MAII€HTIB 3 HETOCHMITAJILHOIO MTHEBMOHIEIO TPO-
JI€MOHCTPOBAHO, IO BIPOBA/HKEHHS BTPYYaHb
3 aJMIHICTPYBaHHS aHTUMIKpOOHMX MpernapariB
(BKITIOYAFOUM CTaHAPTU3AIII0 EMITIPUYHOI TEpa-
mii, 3aJy4eHHs KJIiHIYHOTO (hapMalieBTa Ta 3BO-
POTHUI! 3B’A30K 7S JTIKapiB) TO3BOIUIIO 3HAUYHO
3MEHILIUTH CEPEeIHIO TPUBAIICTH FOCHITANI3AMI] 3
4,90 + 0,87 qHIB 10 BIPOBAKEHHS BTPYYaHb J10
1,92 + 0,09 nniB micist BIPOBAXKEHHS BTPYYaHb
(p=0,005) [9].

Ile BakIMBHI TOKA3HUK, OCKUIBKH HaJIMip-
Ha TPUBAJICTh TOCHITAMI3allli MiJBUINYyE Ha-
BaHTAXXCHHS HAa CHCTEMY OXOPOHH 370pOB’s. Y
KpaiHaX 3 HU3BKUM 1 CepeAHIM pPIBHEM TOXOIY
JIKyBaHHS MITeH 13 HETOCHITAIBHOI ITHEBMO-
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HI€IO TMOB’Si3aHE 31 3HAUHUM EKOHOMIYHHUM Tsi-
rapeM JAJisi CiMeil Ta CUCTeM OXOPOHH 3/I0pOB’sl.
3a aHUMHU CUCTEMATUYHOTO OISy, CepenHs
TPUBAJICTH IOCHiTaNI3alil y TAKMX KpaiHax cra-
HOBMJIa OJIM3BKO 5,8 IHIB, IO AaCOLIIETHCS 3
IPSIMAME MEAMYHUMU BUTPATaMHU, K1 CKIIaIalIn
BiZ 26,6% 1o 115,8% MicsuHOTO HOXOTY CIiM’1, a
CKOpPOYEHHsI TEPMiHY TOCHiTaNi3alii crpuse Mi-
Himizalii Butpar [15].

TakuM YMHOM, NOCHIIKEHHS HE JIHUIIE M-
TBEPAXKY€e €(EeKTHBHICTh AHTUMIKPOOHUX BTpY-
YaHb, ajie ¥ JIEMOHCTPYE IXHIO TMOTEHIIHHY KO-
PHCTH 3 TOYKH 30py €KOHOMIKH OXOPOHH 3/I0POB’S1.

BaxnuBicTh HAIIOTO OCHIKEHHS TMOJs-
ra€e y JEMOHCTpalii MpakTU4HOI e(PEeKTHBHOCTI
BIIPOBA/KCHHS BTPYYaHb 3 aJIMiHICTPYBaHHS
AHTUMIKpOOHUX MpernapaTiB B yMOBax peajb-
HOI KIJIIHIYHOT MpakTuku. Pesymbratu miaTBep-
JDKYIOTh €()eKTHBHICTh 3yCHUJIb 3 BIIPOBAIKECHHS
CTaHJAPTHHUX ONEPAIIHUX MPOLEAYD IS CKO-
pOYEHHS TEPMiHIB rocriTaiizaiii 0e3 MKoan JIs
MaIli€HTIB.

Ha xanp, poGora Mae meBHI OOMEXKCHHS.
[To-nepire, nocmiaKeHHs] BUKOHAHO JIMIIE B Of-
HOMY JIiKyBaJibHOMY 3akiafi. [lo-apyre, He ori-
HIOBAJIMCS TaKi KJIIHIYHI HACTIAKH, SIK PEIMIUB,
YacToTa MOBTOPHUX 3BEPHEHb, MOBTOPHA TOCHI-
Taji3alis, yacToTa yCKJIaJHEeHb, 4acToTa iH(]ek-
[[il, TOB’S3aHUMHU 3 HaJaHHSAM MEAMYHOI J0-
IIOMOTH, & TaKO)X aHTUOIO0TUKOPE3UCTEHTHICTb.
[To-TpeTe, KUIBKICTh MAIi€HTIB y BUOIpKam 3a
2023 p. ta 3a 2025 p. He Oyna omHAKOBOIO. Takox
MOXKITMBO, 1110 HA PE3YJBTATH YaCTKOBO BILTHHYJIH
1HII11 (aKTOPH, HAIIPUKJIAJ], CE30HHICTh a0 mapa-
JeNbHI peOopMH B CHCTEMI OXOPOHH 310POB’S1.

BucHoBku

[IpoBeneHe AOCHIKEHHSI JO3BOJUIIO OIIi-
HUTH TO3UTHBHUI BIUIUB KOMIUIEKCY BTPy4YaHb
3 aAMIHICTpyBaHHS aHTUMIKPOOHHX TpernapariB
(po3po0ka cTaHAApTHOI OmepauiiHoi mporery-
PH, IPOCIIEKTUBHUH aylUT Ta HABYaHHS JIIKapiB)
Ha TPUBAJIICTh TOCTITANI3AI] eiaTpUYHUX a-
LIEHTIB 3 HETOCIITAJILHOIO ITHEBMOHIECIO. 3MEH-
IICHHS! TPUBAJIOCTI TepeOyBaHHS y CTallioHapi
Oysio OUTBII BUPAXCHUM JIs JITEH TMAaIll€HTIB
BIKOM J10 5 pOKiB. 3pociia 9acTKa KOPOTKOTPUBA-
JUX TOCHiTam3aIii (10 7 AHIB) 1 CYTTEBO 3MEH-
mIacsl KUTbKICTh TpuBaiaux (moHan 10 mHIB).
OTpumaHi pe3ynbTaTH MiJKPECTIOITh AOITb-
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HICTh TIOJIAJIBIIIOTO BIPOBAKCHHSI aAMIHICTPy-  BHWJI Ta IOJOKE€Hb KOMITETY €THKH HAyKOBUX
BaHHs aHTUMIKpOOHUX mpemnapatiB y aisibHicTh  myOmikaitiin (COPE). Bei aBropu o3HaiiomiieHi
3aKJIa/IiB OXOPOHH 3JI0POB s, SIKI HAJIAIOTh JIOTIO- 3 TEKCTOM PYKOIUCY Ta HaJajH 3roay Ha HOro

MOTY JIITSIM 3 HETOCIITaJIbHOI MHEBMOHIEO. myOmiKarito.
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Jlane MOCHIDKCHHS HE OTPUMAjo 30BHIII- 0009-0005-5835-4041 (B, C, D) Vladyslav
HBOTO (piHAHCYBaHHS. Rafalskyi
Konduaikr inTepeciB 0000-0001-6412-3243 (A, E, F) Mykola
ABTOpH 3asBIAIOTH MPO BiAcyTHiICTH KOoH-  Khaitovych
¢utikTy iHTEpeciB 1 BiacHOi (hiHAHCOBOT 3aIliKaB- A — Work concept and design, B — Data
JIEHOCTI TIPH MIATOTOBIII JAHOT CTATTi. collection and analysis, C — Responsibility
3rona Ha myoOJikaiiro for statistical analysis, D — Writing the article,

[IpaBa miteit He Oynu mopyteni y xoxi mpo-  E — Critical review, F — Final approval of the
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Abstract: community-acquired pneumonia remains one of the leading causes of paediatric
hospitalization worldwide, especially in resource-limited settings. Prolonged hospital stay imposes an
additional burden on the healthcare system, negatively affects the psychological wellbeing of both the
child and their family, increases the risk of hospital-acquired infections, and is associated with significant
financial losses for households. Optimizing the duration of antibacterial therapy through antimicrobial
stewardship programs enables the reduction of hospitalization length without compromising clinical
outcomes. The aim of this study was to evaluate the effectiveness of a set of antimicrobial stewardship
interventions implemented in clinical practice in paediatric patients with community-acquired pneumonia.
A comparative analysis of medical records of children hospitalized in 2023 (before the interventions)
and in 2025 (after the interventions) at a medical facility in Kyiv was conducted. A total of 138 cases
were analysed (48 in 2023 and 90 in 2025). The interventions included the development and approval
of a standard operating procedure (a set of instructions that helps standardise a process to reduce
the likelihood of error) for prescribing antimicrobials for paediatric community-acquired pneumonia,
prospective audit of prescriptions, and healthcare staff training. The data were statistically processed
using MedStat v.5.2 software with Student s t-test for independent samples. Following the interventions,
the average hospital stay significantly decreased from 9.48 £ 0.77 days to 6.8 = 0.34 days (p < 0.001).
A reduction was observed in in children under 5 years of age (from 9.9 £ 0.83 to 6.23 + 0.59 days, p <
0.001), and a downward trend was noted in patients 5 years of age and older (from 8.78 + 1.57 to 7.03 +
0.42 days, p = 0.035). The proportion of short-term hospitalizations (up to 7 days) increased from 10.4%
to 33.3% (p = 0.003), while prolonged stays over 10 days decreased from 35.4% to 2.2% (p < 0.001).
The results demonstrate a positive impact of implemented antimicrobial interventions on the duration
of hospitalization in paediatric patients with community-acquired pneumonia. The study supports the
rationale for systematic integration of antimicrobial stewardship practices in healthcare facilities as

an effective clinical and potentially cost-efficient Copyright: © 2025 by the authors;

approach to improving the quality of care. licensee USMYJ, Kyiv, Ukraine.
. . . This article is an open access
. Key‘.’vo_rds' _Commumt _AC uired Pneumo- article distributed under the terms
nia; Antimicrobial Stewardship; Length of Stay;  and conditions of the Creative Commons Attribution License
Humans; Child. (http://creativecommons.org/licenses/by/4.0/).
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Abstract: late preterm infants, born between 34 "7 and 36 % weeks of gestation, constitute a
significant subgroup of preterm infants, accounting for nearly 75% of all preterm births. Although
late preterm infants are often perceived as physiologically closer to term infants, they are at
increased risk of morbidity and mortality due to developmental and structural immaturity. Recent
studies suggest that preterm infants are at high risk of impaired postnatal adjustment and are prone
to complications affecting multiple organ systems, including respiratory disease, feeding difficulties,
hypoglycemia, hyperbilirubinemia, temperature instability, sepsis, nervous system damage, and
neurodevelopmental delay. Late preterm infants are more likely to have neurodevelopmental
impairment compared to term infants, with potential long-term consequences extending into later
life, such as cognitive delay, language delay, higher risk of cerebral palsy and attention deficit
hyperactivity disorder, autism. The incidence of late preterm birth is increasing worldwide, resulting
in increased healthcare costs and resource utilization. The aim of this article is to present a literature
review of current trends, challenges, and advances in the care of preterm infants, focusing on their
unique comorbidities, developmental risks, and to demonstrate that these preterm infants are at
increased risk of maladjustment, morbidity, and mortality during and after the neonatal period
compared to term infants. A systematic search of scientific publications in various databases was
conducted to identify modern approaches to the management of late preterm infants. The information
obtained was systematized and integrated to identify the main risks of maladjustment and features of
further development in this group of infants. Early diagnosis, observation and treatment of pregnant
women with chronic diseases and pathologies during pregnancy and childbirth, timely detection of
high-risk pregnancies, effective antenatal diagnostics and high-quality neonatal care are the main
directions of modern perinatology that can improve the prognosis of "late preterm" newborns. A
comprehensive approach, including minimizing unnecessary late preterm births, careful assessment,
optimized treatment, parental education and follow-up care, is essential for improving outcomes and
reducing long-term risks. This review highlights the importance of evidence-based prevention and
treatment strategies, while calling for further research to improve outcomes in this vulnerable group
of infants.

Key words: Morbidity; Newborn; Premature Birth; Prognostic Factors; Early Diagnosis.
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Introduction

Preterm birth, defined as birth before 37
completed weeks of gestation, is a major global
health problem and a leading cause of neonatal
mortality.

Although the risks associated with extremely
preterm infants are well documented, attention is
now increasingly shifting to late preterm infants
(LPI). LPI are those born between 34 %7 and 36 97
weeks of gestation and account for a significant
proportion of these preterm births. LPI account
for almost 75% of all preterm births.

Late preterm infants are physiologically less
mature and have limited compensatory responses
to the extrauterine environment compared with
full-term infants. Although late preterm infants
are the largest subgroup of preterm infants,
research on this group is scarce. These infants
are considered to be un— or minimally cared
for. However, late preterm infants have a 2 —
to 3-fold increased risk of complications such
as hypothermia, hypoglycemia, respiratory
distress, poor feeding, jaundice, sepsis, and
rehospitalization after initial discharge [1,2].

The increasing incidence of LPT highlights the
need for improved data collection, standardized
definitions, and targeted medical interventions
to address the unique challenges faced by this
vulnerable population [3].

In this literature review, we review various
aspects of late preterm infants, such as etiology,
immediate, and long-term outcomes. This
population has attracted increased attention
over the past decade, prompting an increase in
clinical research and the development of targeted
policies and recommendations to optimize care
and outcomes for these vulnerable infants [4,5].

Aim

The aim of this article is to present a literature
review of current trends, challenges, and advances
in the care of late preterm infants, focusing on
their unique comorbidities, developmental risks,
and to demonstrate that these preterm infants
are at increased risk of maladaptive adaptation,
morbidity, and mortality during and after the
neonatal period compared with term infants.

Materials and Methods

A systematic search of scientific publications
for 2020-2024 was conducted in various
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databases to identify modern approaches to
the management of late preterm infants. The
information obtained was systematized and
integrated to identify the main risks of adaptation
and further development in this group of infants.

Review and discussion

The etiology of late preterm birth is
multifactorial and includes a range of medical,
obstetric, and lifestyle factors. Approximately
50-75% of late preterm births are the result
of spontaneous preterm labor or spontaneous
rupture of membranes [1].

Medical and obstetric factors leading to late
preterm birth include:

e Having a history of a previous preterm
birth significantly increases the risk of
subsequent late preterm birth.

Carrying twins or higher multiples
increases the likelihood of preterm birth,
including late preterm birth.

Infections, particularly those affecting the
amniotic fluid and lower genital tract.
Maternal conditions such as hypertension,
diabetes, and thyroid disease.

Structural abnormalities of the uterus,
placenta, or fetus can lead to preterm birth.
Smoking and drug use.

Physical trauma.

Stress

Air pollution.

Certain medications, including NSAIDs
and some antibiotics, may increase the risk
of preterm birth.

Maternal older age [6].

Some preterm births have medical indications
due to maternal or fetal health problems. For
example, a study of 2693 late preterm births
found that 32.3% were iatrogenic and 56.7%
were due to neonatal indications [7].

Late preterm infants have a higher mortality
rate than term infants, but lower than very
preterm infants. Recent studies have identified an
increased risk of mortality among LPI during and
after the neonatal period. A systematic review
that included studies from 2003 to 2010 involving
more than 2.2 million LPI and 25.5 million
term infants found that LPI have a significantly
higher risk of death in the first 28 days of life.
This increased risk persists through the first
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year of life. Although LPI are often perceived
as physiologically closer to term infants, they
still have an increased risk of morbidity due to
developmental immaturity and structure [8].

Short-Term Clinical Outcomes

LPI are particularly vulnerable to respiratory
problems, including respiratory distress syndrome
(RDS), transient tachypnea of the newborn
(TTN), apnea, bradycardia, and other pulmonary
complications. The incidence of these respiratory
problems is significantly higher in LPI compared
to term infants [3]. RDS affects 5.2-6.4% of
LPIs, with its severity decreasing with increasing
gestational age. Surfactant therapy is required
for a small percentage of LPI, and mechanical
ventilation is often necessary for patients with more
severe respiratory disease. TTN, characterized by
delayed alveolar fluid clearance, affects 3.9%—
9.9% of LPI, with a marked decrease in incidence
with antenatal steroid use. Apneic and hypoxic
episodes are common in LPI, occur at a higher rate
than in term infants, and may result in prolonged
hospital stays. In addition, LPI face long-term
respiratory risks, including increased risk of
wheezing, pneumonia, and bronchiolitis. LPI are
atincreased risk of developing hyperbilirubinemia
due to a combination of factors such as short
red blood cell lifespan, immature liver function,
and poor nutrition. Studies show that more than
half of LPI require phototherapy for jaundice,
and this condition is one of the leading causes
of readmission after discharge. The risk of
bilirubin-induced neurological damage, including
cardiac jaundice, is higher in LPI, even when
bilirubin levels are below therapeutic thresholds.
Early intervention and close monitoring are
important to prevent serious consequences such
as long-term hearing loss. Feeding difficulties are
common in LPI due to immaturity of oral motor
skills, coordination and bowel motility, and poor
postural control during breastfeeding. LPI also
have higher energy requirements and are at risk
of stunted growth and dehydration. These feeding
problems contribute significantly to readmission,
with the risk of feeding complications for LPI
being six times higher than for full-term infants.
Early intervention and support to optimize
feeding practices are critical to improve outcomes
and prevent further morbidity [9]. LPI are at
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increased risk of developing hypoglycemia due
to low glycogen stores, immaturity of enzymes
involved in glucose release, poor feeding and
inadequate nutrient intake, cold stress, infection,
and underlying respiratory problems. The
physiological postnatal decline in blood glucose
concentrations is more pronounced in LPI
compared to term infants, and the lack of fully
developed compensatory mechanisms further
increases the risk of hypoglycemia. Numerous
studies have consistently highlighted the higher
incidence of hypoglycemia in LPI. The overall
incidence of hypoglycemia in LPIs has ranged
from 8.7% to 50% across studies and analysis
also confirmed that LPIs have a significantly
higher risk of hypoglycemia compared to full-
term infants [10].

LPI are at increased risk of temperature
instability and cold stress due to:

Large surface area relative to body mass,
which contributes to increased heat loss.

LPI have less brown and white fat, which
are necessary for insulation and heat retention.
Research suggests that a significant number of
LPI experience temperature instability during
initial hospitalization. Wang et al. found that
10% of newborns developed hypothermia, while
other studies reported that more than half of
LPI were diagnosed with hypothermia during
hospitalization [8]. Hypothermia is one of the
leading causes of prolonged hospital stays for
LPI. Recent findings highlight the importance
of early detection and proactive thermal
management. Strategies such as plastic wrap and
bags have been shown to significantly reduce the
incidence of hypothermia in LPIL.

Late preterm infants are at increased risk
of sepsis and infection due to several factors,
including:
immature innate immunity: the immune
system of LPI is not fully developed, making
them more susceptible to infections;
poor immunological response: LPI have
a weaker immune response compared to full-
term infants, which hinders their ability to fight
infections;
internal infection: conditions such as
chorioamnionitis during pregnancy increase the
likelihood of LPI infections;
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invasive procedures: procedures such as
catheterization or intubation also increase the
risk of infection.

A large observational cohort study conducted
by the Pediatrix medical group found that the
combined incidence of early — and late-onset
sepsis was 4.42 and 6.30 episodes per 1000 hos-
pitalizations, respectively. Gram-positive orga-
nisms were the primary cause of early — and
late-onset sepsis in LPI. LPI are five times more
likely to have culture-positive infections than
term infants [11].

LPIs experience lower incidences of severe
IVH or PVL compared to very preterm or
extremely preterm infants, but their risks remain
elevated relative to term neonates. Due to the
absence of universal screening guidelines for
neuroimaging in LPIs, the reported rates of [IVH
and PVL vary widely. While severe cystic PVL is
rare in LPIs, subtle forms may occur, often linked
to maternal chorioamnionitis, cardiovascular
instability, or hypoxic-ischemic events [12].

Long-Term Neurodevelopmental

Outcomes

The period between 34 and 40 weeks of
gestation represents a critical phase for brain
development. At 34 weeks, the cortical volume
is approximately half, and the brain weight is
about 65% of that of a term neonate. Neuronal
proliferation, synaptogenesis, and myelination
occur at a rapid pace during this time, rendering
the brain highly susceptible to injury. This
vulnerability is amplified by hypoxic events,
nutritional deficits, and maternal infections
or inflammation [3]. Studies using advanced
imaging have revealed widespread white
matter microstructural alterations in LPI at
term-equivalent age, indicative of delayed or
disrupted brain development. Such disruptions
may underlie the observed developmental
challenges in this population. Epidemiological
studies have consistently shown that LPI are at an
elevated risk for long-term neurodevelopmental
delays compared to term infants. While many
of these studies are retrospective and include
moderate preterm infants (32-34 weeks
gestation), their findings highlight the significant
neurodevelopmental challenges faced by LPI.
Variations in assessment tools, ages of evaluation,
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and study designs - often conducted two decades
ago—limit direct comparisons. However, the
consensus is clear: LPI have increased risks
for motor, cognitive, and behavioral delays
compared to term neonates [13,14].

LPI are at an increased risk for cognitive de-
lays, as highlighted by multiple studies. Research
has reported higher rates of developmental delay
in LPIs compared to term infants, with adjusted
odds showing a significant association. Lower
scores for both the Mental Developmental Index
and Psychomotor Developmental Index have
been observed in LPIs during early childhood. In
addition, a greater proportion of LPI have been
found to exhibit significant delays in development.
These cognitive delays appear to persist into
childhood, with LPI being more likely than term
controls to have full-scale and performance
IQ scores below the threshold for borderline
intellectual functioning. These findings were
noted to be independent of socioeconomic status
and maternal 1Q. However, some studies have
not consistently found significant differences in
cognitive outcomes between LPIs and term infants.
This variability underscores the need for further
research to understand the contributing factors
and to identify strategies for early intervention to
support cognitive development in LPI [10].

The risk of speech and language delays in
LPI has been highlighted in several studies.
Thus, LPIs were more likely to experience
speech and language delays at 18 and 36 months
compared to term infants. A retrospective cohort
study by Rabie et al. observed that LPI had an
increased risk of developmental speech and
language disorders compared to term infants,
with an adjusted hazard ratio of 1.36. Conversely,
utilizing the Peabody Picture Vocabulary Test
for children aged 4 to 5 years, reported no
statistically significant difference in receptive
vocabulary delays between LPI and term infants,
with rates of 13.1% and 12.7%, respectively.
These findings indicate variability in outcomes,
suggesting the need for further research and
tailored interventions [15,16].

LPI are at a higher risk for cerebral palsy (CP)
compared to term infants, despite lower rates of
severe IVH and PVL during the neonatal period.
Key predictive factors for CP in LPIs included
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birth resuscitation, antibiotic treatment during
the initial hospitalization, a 1-minute Apgar
score below 7, and the presence of intracranial
hemorrhage. LPI were more than three times as
likely to be diagnosed with CP by the age of five
when compared to term infants. These findings
emphasize the need for close monitoring and early
intervention in this vulnerable population [17].
LPI often face challenges in school perfor-
mance and readiness, as reported by several
studies. By the end of the first year of school,
59% of LPIs had not reached a good level of
overall achievement compared to 51% of full-
term children. By the third year, LPIs were found
to have a 36% increased risk of poor academic
performance. LPIs were also found to have a 30%
higher likelihood of requiring special education
services and demonstrated lower math and
English scores on standardized tests. Similarly,
LPI were reported to have lower reading scores
in kindergarten and first grade, with the risk for
poor reading and math scores persisting into later
grades. Teacher evaluations from kindergarten to
fifth grade consistently rated LPIs below average
in math and reading, and participation in special
education programs was higher among LPlIs.
Additional research highlighted that LPIs were at
a 19% higher risk of suspension in kindergarten
and showed a 10-13% increased risk of
disabilities in prekindergarten at 3 and 4 years
of age. These findings underscore the long-term
educational vulnerabilities of LPI and the need
for targeted support to improve outcomes [18].
LPI have been found to have a higher risk
of developing symptoms of attention deficit
hyperactivity disorder (ADHD). A large-scale
Swedish National Registry study found a gradual
increase in the likelihood of ADHD medication
use in childhood and adolescence, correlating with
increasing immaturity at birth. Limited studies
have reported the prevalence of autism spectrum
disorder (ASD) in LPI. In a recent cohort study
conducted researchers found that 14.5% of LPI
scored above the clinical threshold for ASD on the
Modified Autism Checklist for Early Childhood,
compared with 9.3% in full-term infants. The
positive failure rate for autism was higher in late
preterm infants (2.4%) compared to term infants
(0.5%) at follow-up assessments, suggesting an
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increased risk of ASD in this group. Although
more research is needed, these findings highlight
the importance of early screening for autism in
late preterm infants [19,20].

LPI have higher rates of readmission
compared to term infants, especially those born
between 34-36 weeks. Studies in different
regions consistently indicate jaundice as a major
cause of readmission, with respiratory and
gastrointestinal problems being more common
after the neonatal period [3,7]. Management
of LPI involves a multidisciplinary team that
ensures clinical stability, adequate feeding,
temperature control, and safe use of a car seat
before discharge. High-risk LPI require referral
to clinics for further neurodevelopmental
monitoring for further management.

Significant progress has been made in
reducing LPI through strategies such as
smoking prevention, 17-hydroxyprogesterone
administration, cerclage for short cervix, and
prudent use of fertility treatments. Preventing
unplanned births, improving prenatal care, and
promoting increased spacing of pregnancies are
also key. Interventions such as betamethasone
for at-risk women may reduce respiratory
complications of LPI. These interventions may
improve both short-term and long-term outcomes
for infants. Future research on LPI should focus
on prospective studies to better understand its
incidence and long-term outcomes [1,3].

Conclusions

Late preterm infants are at high risk of
postnatal maladjustment and are prone to
complications affecting multiple organ systems,
including respiratory disease, feeding difficulties,
hypoglycemia, hyperbilirubinemia, temperature
instability, sepsis, and neurodevelopmental delay.

Therefore, late preterm infants are a high-risk
group and require special attention during their
hospital stay, including delayed discharge and
follow-up pediatric follow-up very soon after
discharge.

A comprehensive approach that includes
minimizing late preterm birth, thorough clinical
and laboratory assessment, optimized care
pathways, parent education, and follow-up care
is essential to reduce short — and long-term risks
in this group of infants.
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Anomauia: nizui neoonoweni oimu, Hapooiceni migc 34 7 i 36 %7 muoicnamu eacimmocmi,
CMAHOBNAMb 3HAYHY RNIO2PYNY HEOOHOuleHux oOimeti, Ha HUX npunaoae oOnuzvko 75% ycix
HOBOHAPOOMCEHUX 810 NepedyacHuUx nonoeie. Xoua nizHi HeOOHOWEHI Oimu HepiOKO CRPUUMAOMbCSL
K izionoziuno onudicyi 00 OOHOUEHUX Jimell, alle 60HU MAOMb NIOBULYeHU PUSUK 3AX80PIOBAHOCTI]
ma cMepmHOCmi uepes He3piicmsb po3eumy ma cmpykmypy. OcmarnHi 00Cai0NCeHHsL C8IOUaAmMb NPO
me, o HeOOHOWIeH] HEMOBIAMA MAOMb BUCOKULI PUSUK NOPYULEHHSL RICTIAN0I0206801 adanmayii ma
CXUNbHI 00 YCKAAOHEHb, WO 6NAUBAIOMb HA YUCTIEHHI CUCMEMU OP2aHie, 6KII0UAIOUU PecnipamopHi
3aXBOPIOBAHHS, MPYOHOWI 3 200V8AHHAM, 2inoeiikemilo, 2inepoinipyoinemito, HecmaobdilbHiCMb
memnepamypu, Cencuc, NOUIKOONCEeHHs HEpB06Oi cucmemu ma 3ampumKy Hep808020 PO3GUMKY.
11i3Hi HeOOHOWIeH] HeMOBIAMA MAOMb OLILULY UMOBIPHICIb NOPYULEHHS HEUPOPO3BUMKY NOPIGHAHO
3 OOHOUWEHUMU HEeMOBNAMAMY 3 NOMEHYIUHUMU 8I00ANeHUMU HACTIOKAMU, AKI NOUUPIOIOMbCA HA
nooanvuie HCummsi, 6KAI0YAI0YU KOCHIMUBHY 3AMPUMKY, 8I0CMABAHHS 8 MOBHOMY PO3GUMKY, GUUJULL
PUBUK PO36UMKY UepeOpaIbHO20 Napanidyy ma cUuHOpomy oeghbiyumy yeazu 3 2inepakmuHicmio,
aymusmy. 3axeoprosaHicms Ha Ni3HI NePeOyacHi nolo2U 3POCMAE 8 YCbOMY C8IMmi, Wo NPU3800UMb
00 30iNbUEHH 6UMPAM HA OXOPOHY 300P08’s ma GUKopucmauHsa pecypcie. Memoro yiei cmammi
€ npeocmasumu 02180 Jimepamypu npo Cy4dcHi meHoeHyii, npobiemu ma OOCAcHeHHs Y 002101
3a NI3HIMU HEOOHOWEHUMU HEeMOBIAMAMU, 30Cepeousuiu y8acy HA IXHIX VHIKAIbHUX CYNYMHIX
3aX60PIOBAHHAX, PUSUKAX POZGUMKY, d MAKOHC NPOOEMOHCIMPYSAMU, WO Yi HEOOHOWEHI HeMOBIAMA
Marome niosuUeHUll pusux 0e3adanmayii, 3axe0pPrEAHOCHE Ma CMePMHOCMI N0 4ac i nicis nepiooy
HOBOHAPOOMNCEHOCMI NOPIBHAHO 3 OOHOWleHUMU Hemogramamu. IIposedeno cucmemuuii NOULYK
HAyKosux NyoOnikayin y pizHux 6a3ax Oauux 3 Memow GUABLEHHS CYYACHUX NiOX00i8 00 6e0eHHs
ni3Hix HedoHoweHux oimetl. Ompumany iHopmayiro 6Y10 CUCMeMamu308aHo ma iHMezpPosaHo 3
MemoIo BUSABNEHHS OCHOBHUX PU3UKIE dezadanmayii ma ocobausocmeri nOOAIbUO2S0 POIGUMKY Y
yiei epynu nemosnam. Panns diaenocmuxa, cnocmepedicents ma jiKy8anHs 8A2iMHUX i3 XPOHIUHUMU
3aX680PIOBAHHAMU MA NAMOJIOLIAMU N0 YAC 8A2IMHOCMI MA NOJLO2IB, CBOEUACHE BUABIEHHS 8A2IMHOCMI
BUCOKO20 PUBUKY, eheKMUBHA AHMEeHAMAIbHA O0iaeHOCMUKA Ma AKICHUNL HeOHAMANbHULL 002140 €
OCHOBHUMU HANPAMKAMU CYHYACHOI NEePUHAMONO2Tl, SAKI MONCYMb NOKPAWUMU NPOSHO3 «NIZHIX
HEOOHOWEHUX » HOBOHAPODIiceHuX. Komnnexcruil nioxio, ekaouarouu MiHiMi3ayito ni3Hix nepeoyacHux
non02i8, pemeibHy OYiHKY, ONMUMI308aHe JIKY8AHHS, 0C8IMY OAMbBKIE | NOOANbUIUL 002TIS0, MAIOMb
8axcIUBe 3HAYEHHSA 015 NOKPAWEHHS Pe3YIbmMamie i SHUNCEHHs 00620CMPOKO8UX pu3ukie. Lleii oenso
nioKpecnoe 8axcaugicms cmpameii NPoQIIAKMUKU ma JAiKY8AHHS, 3ACHOBAHUX HA GAKMUYHUX
O0aHuUx, 80OHOYAC 3AKIUKANOYU 00 NOOANWUX O0CHIONCeHb Ol NOKPAWEHHs pe3yIbmamis )y yiu

8PA3UBIL 2PYNI HEMOBAM. Copyright: © 2025 by the authors;
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Abstract: the wide use of plants of the Apiaceae family is accompanied by difficulties in identification,
since their fruits have similar morphological characteristics. During the analysis, it became clear
that there is a lack of detailed descriptions and accessible information about this family. The fruits
characteristic of the Apiaceae family are often similar to each other within different species, which
can complicate the identification of medicinal plant materials. Macroscopic characteristics remain
an important element in establishing the authenticity of medicinal plant raw materials. That is why a
detailed morphological description of the fruits of the Apiaceae family is necessary for their correct
use in pharmacy and medicine. Within the framework of the study, a comprehensive analysis of the
morphological characteristics of the fruits of representatives of the Apiaceae family was carried out,
which is of great importance for their identification and standardization in pharmaceutical practice. A
comprehensive analysis of scientific literature, the educational and professional program in specialty
226 “Pharmacy, Industrial Pharmacy,” integrated licensing exam programs (EDKI-1, KROK-2), and
the methodological literature of Warsaw Medical University (WMU) to structure the data about the
macroscopic features description of fruits of the Apiaceae family (Umbelliferae) representatives.

A theoretical justification for the need for a unified approach to describing the fruits of this family
has been provided. It has been established that the standardization of medicinal plant raw materials
is a crucial stage in the production of medicinal products, as it involves the accurate identification
and quality control of the raw materials. A review of the literature revealed discrepancies in the
macroscopic description of the fruits of representatives of the family, which complicates the process
of their reliable identification. Based on the analysis, the main morphological features of the fruits
were determined. It can be used as criteria for classification and identification. It was found based
on the studied sources and systematized materials, that the fruits of this family are characterized
by the set of features. These features can be used as diagnostic markers for determining species
affiliation. The generalization of the results made it possible to form a table of morphological features
suitable for distinguishing between closely related species with similar fruits. This contributes to
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the reliability of the identification of medicinal plant raw materials and ensures the effectiveness of
quality control of medicinal products. The practical value of the study lies in the prospect of applying
the results obtained in the pharmaceutical field to the formation of pharmacopoeia standards, as well
as in the field of pharmaceutical botany — for the classification and systematization of species of the

Apiaceae family.

Keywords. Apiaceae; Medicinal Plant; Fruit; Monograph; Classifications.

Introduction

The Apiaceae (Umbelliferae) family is one
of the most species-rich among flowering plants
and includes over 400 genera and between
3,000-3,300 and almost 4,000 species. There are
74 genera and 161 species (including subspecies)
of the family in Ukraine, with more than half of
the genera (48) represented by only one species
[1, 2-3]. Research on medicinal plants of this
family, whose fruits have pharmacological
significance, is widely covered in numerous
textbooks, practical manuals, and photo
catalogs. This indicates their important role in
pharmaceutical practice and the educational
process, which is confirmed by materials from
pharmacognosy  textbooks, methodological
recommendations, and specialized photo atlases
[2,4-6,7-12,13-17,19-22]. During the analysis of
literary sources, either the absence of a complete
description of individual structures of the fruit
or discrepancies in characteristics, in particular
regarding the number of ribs on the mericarps,
their shape, etc., were revealed. Terminological
inconsistencies can also be traced, for example:
the “outer surface” is sometimes referred to as the
“dorsal side,” the “inner surface” as the “ventral
side,” and the terms “plates” and “spines” may be
used interchangeably. Since the Apiaceae family
is taxonomically complex, but the vast most
species are economically important, and 11% of
them are often used in medical practice, it was
advisable to analyze, systematize, research, and
identify priority diagnostic features. We have
selected fruits from the Apiaceae family that are
presented in the programs of Pharmacognosy
and Pharmaceutical Botany.

Aim

The aim of our work was to conduct a
morphological analysis of the fruits of some
representatives of the Apiaceae family.

Materials and Methods

The study is based on materials collected
by the authors over many years during field
expeditions in various regions of Ukraine. The
identification of objects was confirmed using
herbarium samples stored in the National
Herbarium of Ukraine (http://botany.kiev.ua/
gerbary.htm). The fruits of the Apiaceae family
were collected between 2020 and 2025. For
morphological analysis of the fruits, ten samples
of each species were studied.

For macromorphological analysis, we used a
ULAB microscope equipped with a Canon EOS
550 digital microcamera (microphotographs x40)
and a Philip Harris Levenhuk M 10000 PLUS
stereomicroscope (microphotographs x10). The
dimensions of the objects under study were
determined using a measuring ruler with a
millimeter scale.

A detailed description of the diagnostic
structures of schizocarps was based on the works
of national and foreign authors [4-12, 13-18, 19-
22,23-24].

The literature review was conducted using
analytical-search, comparative-systematic, and
classification-generalization methods.

Results

The fruits of the Apiaceae family are
schizocarps and have similar morphological
features, which makes it difficult to accurately
identify medicinal plant materials (MPM).
We analyzed educational sources, including
the State Pharmacopoeia of Ukraine (SPhU)
and the educational program of the Warsaw
Medical University (WMU), with which we
have close cooperation [19-21]. The results of
the analysis of literary sources are presented in
Table 1. It contains a list of sources — reference
books, textbooks, and photo herbariums — that
contain information about medicinal plants.
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Table 1. Analysis of literature for the presence of macroscopic species of representatives of the
fruits of plants of the Apiaceae family

Literature */ Name of plants 191 | [15] | [21] | 8] | [7] | [22-25] | [17] | [14] | [18-20]
1. Ammi visnaga (L.) Lam. + | + + + | + +
2. Anethum graveolens L. + | + + + + + +
3. Angelica archangelica L. + + + +
4. Apium graveolens L. + +
5. Carum carvi L. + + + + | + + + +
6. Cicuta virosa L. + +
7. Conium maculatum L. + | + +
8. Coriandrum sativum L. + | + + + | + + + +
9. Daucus carota L. + + + + + + +
10. Daucus carota subsp. sativus (Hoffm.) + +
var dtee (i) Bate & Tras || ] *
12. Foeniculum vulgare Mill. + | + + + | + + + + +
13. Heracleum sphondylium L. +
14. Levisticum officinale Koch. + + +
15. Pastinaca sativa L. + + + + +
16. Petroselinum crispum (satium) (Mill.) Fuss | + | + + +
17. Pimpinella anisum L. + | + + + |+ + + + +

*Note: references in the table to the list of sources used.

For representatives of the Apiaceae family,
publications are indicated in which the discription
of their fruits is mentioned.

The study of scientific sources revealed
certain inconsistencies in the macroscopic
description of the fruits of the Apiaceae
family, which may create difficulties in their
identification. The main morphological features
of schizocarps that are diagnostically significant
for their recognition and systematization were
identified. The standardization of medicinal
plant materials is an integral part of the drug
manufacturing process and requires reliable
identification and proper quality control.
Macroscopic features are decisive for its
standardization, in particular when establishing
identity. Inaccuracies in morphological analysis
can lead to a decrease in the quality of both the
raw materials themselves and the medicinal
products produced from them.

After analyzing all the descriptions obtained
and conducting our own microscopic studies,
we systematized and supplemented the already

published characteristics of the fruits of the
Apiaceae family, identifying the diagnostic
features used in the verification of medicinal
plant materials.

The external appearance of the fruits and the
characteristics of the dorsal and ventral surfaces
are shown in Table 2.

For a detailed description of the schizocarps,
attention was focused on the size and shape of the
schizocarp and mericarps separately, the texture
of the surface, the number of ribs and furrows
between them, the shape of the stylodias and
stylopodium, the presence or absence of calyx
remnants at the base of the stylodias, as well as
color, smell, and taste (Table 3).

It can be noted that some characteristics
such as size, color, and shape showed significant
variability even within the same species.
Meanwhile, the number of ribs on the dorsal
side of the mericarps, the shape of the stylodias,
the presence or absence of a calyx at their base,
smell, and taste are stable characteristics that
should be used to identify species.
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Table 2. Morphological structure of fruits from selected representatives of Apiaceae

a b c a b c a b c
A. Ammi visnaga (L.) Lam. B. Anethum graveolens L. C. Angelica archangelica L.*
a b c a b c a b c

D. Apium graveolens L. * E. Carum carvi L. F. Cicuta virosa L.*
a b c a b c a b c

G. Conium maculatum L.* H. Coriandrum sativum L. I. Daucus carota L.*

a b c a b c a b c

. K. Foeniculum vulgare Mill.
J. Daucus carota subsp. sativus . .
(Hoffm.) subsp: vulgare var. dulce L. Foeniculum vulgare Mill.
’ (Mill.) Batt. & Trab
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a b c a b ¢ a b c
M. Heracleum N. Levisticum O. Pastinaca
sphondylium L.* officinale Koch. sativa L.
a b c a b c
P. Petroselinum crispum L .
(MilL) Fuss. Q. Pimpinella anisum L.

Note: a — external view of the schizocarp, b — dorsal side, ¢ — ventral side.
*Images taken at 40x magnification.

Table 3. Morphological characteristics of fruits of selected representatives of Apiaceae family

Name of species Morphological characteristics
1 2
Ammi visnaga Shape (a): egg-shaped, pointed at one end.
(Table. 2A) Size: length (L) —1.9-3 mm; width (W) — 0.9-1.2 mm.

Color: light brown.

Dorsal side (b): convex, smooth, with 5 pale brown, slightly protruding ribs between
which there are essential-oil canals.

Ventral side (c): flat, with 2 light yellow lateral ribs. In the center there is a clearly
visible remnant of the carpophore, which divides the mericarps into two equal parts.
Stylodia: short, bent towards the dorsal side of the mericarps, with remnants of the
calyx at their base.

Taste: bitter.

Smell: weak.

Anethum Shape (a): oval, compressed from the back, flat.
graveolens Size: L — 3-7 mm; W — 1.5-4 mm.
(Table.2 B) Color: grayish brown.

Dorsal side (b): convex, bare, with 5 thread-like pale brown ribs, essential-oil canals
in the furrows between them.

Ventral side (¢): flat, with two wings on the sides of the semi- fruit up to 0.5 mm and a
remnant of the carpophore in the center. It has two dark essential-oil canals.

Stylodia: short and flat.

Taste: sweet, peppery.

Smell: strong, aromatic.
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Name of species

Morphological characteristics

1

2

Angelica
archangelica
(Table.2 C)

Shape (a): ellipsoidal, hemispherical.

Size: L — 7-8 mm; W — 4-5 mm.

Color: light brown.

Dorsal side (b): convex, bare, with three clustered ribs, two lateral ones are larger and
wing-like.

Ventral side (c): flat, without visible furrows.

Stylodia: short.

Taste: bitter.

Smell: slight.

Apium graveolens
(Table.2 D)

Shape (a): rounded, egg-shaped, slightly compressed on the sides.

Size: L — 1.5-2 mm; W — 1.3-2 mm.

Color: brownish-gray.

Dorsal side (b): convex, bare, with 5 ribs protruding above the surface of the fruit,
between which there are depressions containing essential-oil canals.

Ventral side (c): flat, with two essential-oil canals. In the center is the remnant of the
carpophore.

Styloedia: short, cushion-like, remnants of the calyx are absent.

Taste: spicy.

Smell: slight, specific.

Carum carvi
(Table.2 E)

Shape (a): elongated, arched, narrow.

Size: L —3-6.5 mm; W — 1-1.5 mm.

Color: brown.

Dorsal side (b): convex, bare, with 5 light yellow ribs protruding above the surface of
the fruit and 4 brown furrows between them.

Ventral side (c): flat, with two essential-oil canals and a carpophore in the center.
Stylodia: short, slightly bent towards the dorsal side of the mericarps, without sepals.
Taste: bitter, spicy, peppery.

Smell: strong, reminiscent of carvone.

Cicuta virosa
(Table.2 F)

Shape (a): rounded.

Size: L —2-4.5 mm; W — 1-1.5 mm.

Color: brown (reddish brown).

Dorsal side (b): strongly convex, bare, with 5 broad, rounded ribs between which there
are dark brown, broad essential-oil canals.

Ventral side (c): flat, with 2 essential-oil canals with a longitudinal furrow and 2 lateral
light gray protruding ribs.

Stylodia: large, cushion-shaped with a conical tip.

Taste: poisonous plant NB!

Smell: specific, slight.

Conium
maculatum
(Table.2 G)

Shape (a): broadly ovate.

Size: L —2.5-4 mm; W — 1.5-2 mm.

Color: grayish brown.

Dorsal side (b): convex, bare, with 5 cartilaginous, light brown ribs. Essential-oil
canals are not found in mature fruitlets.

Ventral side (c): flat with a thin longitudinal furrow and 2 lateral dark gray protruding
ribs.

Stylodia: short-conical, bent towards the dorsal side of the mericarps, at the base of
which there are remnants of the calyx.

Taste: poisonous plant NB!

Smell: specific - mouse-like, unpleasant.
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Name of species

Morphological characteristics

1 2
Coriandrum Shape (a): spherical, elongated-rounded.
sativum Size: L — 5-4.3 mm; W — 2.5-3.6 mm, diameter (D) — 1.5-5 mm.
(Table.2 H) Color: yellow-gray (light brown).

Dorsalside (b): convex, slightly longitudinally wrinkled, with 5 sinuous ribs alternating
with 5 straight ones.

Ventral side (c): flat, narrowly fringed at the edge. It has 2 essential-oil canals located
in the furrows. In the center there is a clearly visible, light-yellow remnant of the
carpophore.

Stylodia: short.

Taste: spicy.

Smell: strong.

Daucus carota
(Table.2 T)

Shape (a): egg-shaped or elliptical.

Size: L — 2.5-4 mm; W — 1.5-2.5 mm.

Color: light brown. The ribs and hairs are significantly lighter with a grayish tint.
Dorsal side (b): convex, spiny, three primary ribs not prominent, slightly bristly;
secondary four ribs winged with light yellow hooked spines (with 10-12 spines on
each rib)

Ventral side (c): concave, with two slightly protruding ribs with light yellow hooked
spines. In the center is a light-yellow remnant of the carpophore and with two light-
yellow ribs without spines.

Stylodia: short, cushion-shaped.

Taste: bitter, spicy.

Smell: aromatic, intensifies when rubbed.

Daucus carota
subsp. sativus
(Table.2 J)

Shape (a): egg-shaped or elliptical.

Size: L —2.5-4 mm; W — 1.5-2.5 mm.

Color: brown, the ribs are lighter with a grayish tint.

Dorsal side (b): convex, three primary ribs not prominent, slightly bristly; secondary
four ribs covered with remnants of hooked spines lost during mechanized harvesting
Ventral side (c): concave, with two slightly protruding ribs covered with remnants
of hooked spines lost during mechanized harvesting. In the center is a light-yellow
remnant of the carpophore and with two light-yellow ribs without spines.

Stylodia: short, cushion-shaped. Remnants of the calyx are absent.

Taste: bitter, spicy.

Smell: aromatic, intensifies when rubbed.

Foeniculum
vulgare subsp.
vulgare var. dulce
(Table.2 K)

Shape (a): cylindrical (with a rounded base and narrowed top).

Size: L — 4-12 mm; W — 2-4 mm.

Color: pale yellowish brown.

Dorsal side (b): convex, bare, with 5 light yellow, clearly visible ribs, between which
there are 4 dark brown essential oil ducts.

Ventral side (c¢): flat, with 2 lateral light-yellow ribs and 2 dark brown essential oil
canals between them in furrows.

Stylodia: large, cushion-shaped with a conical tip, no calyx remnants.

Taste: sweet, spicy.

Smell: aromatic, reminiscent of anise.

Foeniculum
vulgare
(Table.2 L)

Shape (a): cylindrical (with a rounded base and narrowed top).

Size: L — 3-8 mm; W — 1.5-3 mm.

Color: brown.

Dorsal side (b): convex, bare, with 3 light yellow, clearly visible ribs between which
there are 4 dark brown essential-oil canals.
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Name of species

Morphological characteristics

1

2

Ventral side (c): flat, with 2 light yellow lateral ribs and 2 dark brown essential-oil
canals between them in furrows.

Stylodia: large, cushion-shaped with a conical tip.

Taste: spicy.

Smell: aromatic, reminiscent of anise.

Heracleum
sphondylium
(Table.2 M)

Shape (a): broadly elliptical.

Size: L - 5.6-6.4 mm; W —4.7-5.3 mm.

Color: greenish-straw.

Dorsal side (b): flat, bare, three dorsal intermediate ribs thread-like, two lateral ribs —
broadly winged. Essential-oil canals are blackish-brown, reaching more than 3/5 of the
mericarp.

Ventral side (c): flat with two essential-oil canals in the center, reaching more than half
of the mericarp.

Stylodia: short.

Taste: spicy, sweetish.

Smell: strong, aromatic.

Levisticum
officinale
(Table.2N)

Shape (a): cylindrical (with a flat base and narrowed top).

Size: L — 5-7 mm; W — 3-4 mm.

Color: light brown.

Dorsal side (b): convex, bare, with 5 wavy light-yellow ribs between which there are
essential oil canals.

Ventral side (c): flat, with two essential-oil canals on the ventral side, located in
furrows. In the center is the remnant of the carpophore.

Stylodia: short, conical with remnants of the calyx at the base.

Taste: spicy.

Smell: strong, aromatic, specific.

Pastinaca sativa
(Table.2 O)

Shape (a): elliptical, lentil-shaped, flattened.

Size: L — 4-8 mm; W — 3-6 mm.

Color: light straw.

Dorsal side (b): slightly convex with five main ribs: three narrow, thin thread-like and
two extreme ones, transitioning into a flat, slightly thickened rim.

Ventral side (c): concave, flat with a longitudinal suture and two essential-oil canals
located in the furrows.

Stylodia: short, flat.

Taste: spicy, slightly pungent.

Smell: weak, specific.

Petroselinum
crispum
(Table.2 P)

Shape (a): egg-shaped, slightly compressed.

Size: L —2-5 mm; W — 1-1.5 mm.

Color: brownish-reddish.

Dorsal side (b): convex, bare, with 5 wavy light-yellow ribs protruding above the
surface of the fruit, furrows — dark brown.

Ventral side (c): flat, with two essential oil canals. In the center is the remnant of the
carpophore.

Stylodia: short, conical.

Taste: spicy, sweetish.

Smell: strong, aromatic, reminiscent of anethole.

Pimpinella anisum
(Table.2Q)

Shape (a): egg-shaped or pear-shaped.
Size: L — 3-5 mm; W — 1.5-2 mm.
Color: brownish-gray.
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Name of species

Morphological characteristics

1

2

ribs.

Taste: spicy, sweetish.

Dorsal side (b): convex, rough, covered with short warty trichoms, with 3 light yellow
Ventral side (c): flat with 2 lateral light-yellow ribs that do not protrude. The remnant
of the carpophore is located in the center.

Stylodia: short, bent towards the dorsal side of the mericarps.

Smell: strong, aromatic, reminiscent of anethole.

Conclusions

The generalization of the obtained results
made it possible to form a systematic table of
morphological characteristics, which can serve
as a tool for distinguishing between species with
similar characteristics. This, in turn, increases
the efficiency of identifying medicinal plant raw
materials, which is a main factor in ensuring
their quality and safety in the production of
medicines.

The practical value of the study lies in
the possibility of applying its results in the
pharmaceutical field, for the development
of pharmacopeial standards. In addition, it
contributes to the systematization of plants of
the Apiaceae family within pharmaceutical
botany. The study highlighted the relevance of
further analysis of the morphology of the fruits
of the Apiaceae family to improve approaches
to standardization and quality of medicinal plant
raw materials.

The results obtained may also be useful in
studying the classification, systematic position,
and ecological characteristics of representatives
of this family.
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JiarHocTHYHA XapaKTEePUCTUKA IUIOAIB IeIKUX BUAIB POAUHU Apiaceae,
110 BUKOPHCTOBYIOThCS Yy (papMauii: NOpiBHAJILHUN aHAJII3

Jooposoibcebka Fdis!, Kapmiok Yasina', Maxuns Jlapuca!, /[pipHa Tersina'?,
Minapuenko Banentunal, Yoaak Ipuna!, Kopanbcbka Hagin'?, ITiguenko Bitadiii'

"Harionaneauii Mmequunnii yHiBepceuteT imeHi O.0. Boromonbis, Kuis, Yipaina
*Ononbchkuii yHiBepeutet, Onosne, [Tonbia
‘lactutyT 60TaHiKK iM. M.T. Xonognoro HAHY

Corresponding Author:
Yulia Dobrovolska

E-mail: uliadobrovolskal 3(@gmail.com

Anomauia: wupoxe suxopucmauts pocaur poounu Ceneposi cynpoooHcyemvcs mpyoHouwamu
i0enmughixayii, adxce ix n1o0u Maoms nodiOHI Moponociuni 03Haku. ¥ npoyeci ananizy 3 ’acysanocs,
wo bpaxye 0emanbHux OnuUcis i 0ocmynnoi inghopmayii wjo0o yici poounu. Bucnonnionuku, xapakmephi
ons Ceneposux, wacmo noOdiOHI MidiC COOOI 6 MedNcax PIZHUX 6Udi8, W0 Modice YCKIAOHIO8amu
PO3NIZHABAHHA NIKAPCLKOI pOCAUHHOI cuposunu. Makpockoniuni Xapakmepucmuky 3a1utiaromscsl
saxicausuM enemenmom ecmanosienus aemenmuurnocmi JIPC. Came momy 00K1aoOHutl Mopghono2iunuil
onuc n100ie npeocmasHukie poounu Ceneposi € HeoOXIOHUM O/ iX NPABUNILHO2O BUKOPUCTNAHHSL
Vv ¢apmayii ma meouyumi. Y mexcax npoeedenHoco 00CuiodceHHs 30IUCHEeHO 6ceOiuHUll aHAi3
MOpghonociyHux Xapakxmepucmux nioodis npedcmasruxie poounu Apiaceae (Ceneposi), wo mae 6acome
3HaueHHs 01 ix i0enmudhikayii ma cmanoapmuszayii y papmayesmuynii npakmuyi. byno 30iticneno
KOMNJIeKCHULL aHali3 HAyKo8oi JNimepamypu, 0C8imHb0-npogecitinoi npoepamu 3i cneyiaibHocmi
226 «Dapmayis, npomucinosa apmayisy, npoepam inmeeposanux aiyensiunux icnumis (€Kl — 1,
KPOK — 2), a maxoac memoouuny nimepamypy Bapuiascokoeo meduunoeo yHieepcumemy 3 Memoro
CMPYKMYPYBAHHS OAHUX U000 ONUCY MAKPOCKONIYHUX O3HAK NII00I8 NPeOCmasHUuKie poounu Apiaceae
(Ceneposi). [Iposedeno meopemuune 0OIpYyHMy8anHs He0OXiOHOCMI YHI(IKOBAHO20 NIOX0OY 00 ONUCY
nno0ie yiei poounu. Bcmanosneno, wjo cmanoapmu3ayis 1ikapcoKoi poCIUHHOL CUPOBUHU € KIIOYOBUM
emanom y upoOHUYmMEI 1iKkapCcbKux 3aco0is, OCKibKU nepedbauae moury ioeHmugixayio ma AKicHuil
KOHMPOTb 8UXIOHOI cuposunu. O2na0 iimepanmypu 8UAEUS iCHY8AHHA PO3OIHCHOCMELY MAKPOCKONTYHOMY
onuci nuodie NpeoCmMasHUKi@ poOUuHU, Wo YCKIAOHIOE npoyec ix 0ocmogiproi ioenmudghikayii. Ha
OCHOBI AHAI3Y BU3HAYEHO 20JI08HI MOPGONOCIUHI 03HAKU NA00I8, AKI MOJICYMb OYMU BUKOPUCMAHT
K kpumepii knacughikayii ma ioenmugbikayii. Ha ocnoei susuenux odcepen ma cucmemamu3o8anux
mamepianie 3'coeano, wo nioOU yici poOUHU i0O3HAUAIOMbCA XAPAKMEPHUM HADOPOM O3HAK, SKI
MOdCYMb Oymu 8UKOPUCMAHT K Oid2HOCMUYHI MapKepu OJisl CMAHOBNIEHHS BUO0B0I HAEHCHOCHII.
V3aeanvnenns pesyiomamis 003601uno copmysamu maoauyio MopooioiyHux 03HAK, NPUOATHY
0J15 PO3MEdICYBAHHA ONUZLKUX 8UOI8 31 cxodxcumu niodamu. Lle cnpuse nioguuenHio 00cmosipHocmi
i0enmudghikayii’ nikapcovKoi pociuHHOl cuposunu ma 3abesneuye egheKmusHiCmb KOHMPOIIO AKOCMI
JiKapcokux npenapamie. Ilpakmuuna yiHHICMb BUKOHAHO20 OOCHIONCEHHS NONA2AE Y NEPCNeKMUBL
3aCMOCYB8AHH OMPUMAHUX pe3yIbmamis y hapmayeemuynii cpepi 0nist cmanoapmusayii pociunHoi
CUPOBUHU, A MAKOJC Y 2any3i papmayesmudnoi 60maHiku — 015 NOPAOKYBAHHA MA CUCeMamu3ayii

8uoie poounu Apiaceae.
Copyright: © 2025 by the authors;
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Pharmacist's readiness to manage risks of drug-related problems
associated with escitalopram therapy (according to survey data)
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Abstract: the global consumption of psychotropic medications has been increasing significantly, and
in Ukraine, this trend has been especially exacerbated by the full-scale war. Escitalopram, a selective
serotonin reuptake inhibitor, is widely used in the treatment of anxiety and depressive disorders. Its use
is associated with a risk of drug-related problems, including adverse drug reactions and drug—drug
interactions, particularly among vulnerable populations. The objective of this study was to assess the
readiness of pharmacists to manage drug-related risks associated with the use of escitalopram. Given
the high prescribing rates and the prevalence of adverse reactions—especially under conditions of
polypharmacy and comorbidity—ensuring adequate pharmaceutical care during the dispensing of this
prescription medication is critical. We conducted a survey using an online questionnaire distributed
via the Google Forms platform. The study involved 103 pharmaceutical professionals from various
pharmacy institutions across Ukraine, between February and April 2025. The questionnaire collected
data on professional experience, knowledge of drug-related adverse effects and interactions, as
well as current counseling practices. Most respondents (68%,) were pharmacists with 1 to 5 years of
experience. According to the results, nearly half of the pharmacists (48.5%) reported that they do not
counsel patients at all regarding the risks associated with escitalopram use. Only 6.8% of respondents
rated their awareness of potential adverse effects as high, while the majority considered it low or
moderate. A considerable proportion (70%) lacked sufficient knowledge of drug interactions related
to escitalopram, and approximately one-third were unaware of the risk of QT interval prolongation.
Search engines were found to be the primary source of information for pharmacy staff (52.4%), while
the use of professional scientific databases, such as PubMed, remains limited (17.5%). At the same
time, all respondents indicated a need for further training. The findings of the study emphasize the
importance of implementing structured, targeted educational programs for pharmacists that address
the current challenges of pharmacotherapy, as well as integrating evidence-based digital tools. Such
an approach may contribute to enhancing the awareness and preparedness of pharmacy professionals
and strengthening their role in the prevention of drug-related problems associated with psychotropic
medications, particularly in the use of escitalopram in patients with comorbid conditions requiring
treatment for anxiety and depressive disorders. The article also outlines a pharmacist s action algorithm
when dispensing the medication, including risk assessment, patient counseling, pharmacovigilance,
and the application of innovative tools.

Key words: Antidepressive Agents; Anxiety; Aepressive Disorder; Drug Interactions; Drug Use
Error; Pharmaceutical Services.
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Introduction

Global sales of psychotropic drugs increased
from 28.54 DDD per 1000 inhabitants per day
in 2008 to 34.77 in 2019, corresponding to a
relative average annual growth of 4.08% (95%
CI 2.96-5.21). According to the Ministry of
Health, due to the full-scale war in Ukraine,
approximately 15 million people will require
psychiatric care, of whom 3—4 million will
need medical intervention. This explains the
significant increase in sales of anxiolytics,
primarily benzodiazepines. However, only 2%
of patients consult a doctor about this, while
most seek help from pharmacists in pharmacies.
This highlights the pharmacist's role in ensuring
effective and safe treatment for patients with
anxiety and depressive disorders.

Although benzodiazepines can provide
rapid relief of severe anxiety symptoms,
their use is associated with significant risks,
including dependence, withdrawal syndrome,
cognitive impairment, and the potential for
abuse. Therefore, they have not been considered
as a primary or long-term treatment option
for anxiety disorders for a long time. For
ongoing management, safer alternatives such
as selective serotonin reuptake inhibitors
(SSRIs) are generally preferred. Escitalopram
is the leading antidepressant in terms of sales
in Ukraine. It is considered the most effective
first-line antidepressant for treating anxiety and
depressive disorders. Escitalopram is prescribed
most frequently; however, it is also associated
with the highest frequency of adverse reactions,
accounting for 29.6% of side effects reported in
outpatients. Weight gain and drowsiness were
the most commonlyobserved side effects (18.1%
and 9.1% of adverse reactions, respectively).
Sedation, insomnia, QTc interval prolongation,
hyponatremia, and adverse reactions in the
sexual domain were also frequently reported.
Finding from other studies indicate a high
overall prevalence of drug-related problems with
escitalopram use (45.1%), particularly among
elderly population, especially in the context of
comorbidities and polypharmacy. These findings
highlight the critical role of pharmacists in
preventing potential adverse reactions when
using escitalopram.

ISSN 2786-6661
eISSN 2786-667X

Aim

The aim of this study was to assess the
readiness of pharmacists working in pharmacies
to provide high-quality pharmaceutical care
when dispensing escitalopram, with an emphasis
on minimizing the risks of drug-related problems.

Materials and Methods

A structured questionnaire was created using
Google Forms to survey pharmacy professionals.
The link to the questionnaire was distributed
among pharmacy staff working in various
pharmacies. Survey period: February-April
2025.

A total of 103 pharmacy workers participated
in the survey (Table 1). The majority were
pharmacists (68%), 25.2% were pharmacy
managers, and the remaining 7 participants
(6.8%) were pharmacy assistants. Most
respondents (68%) had held their position for
1-5 years, and only 6.8% had worked for more
than 10 years.

Table 1. Characteristics of surveyed
respondents by position and work experience

.. Number of respondents
Characteristic
Abs. %
By position

Pharmacists 70 68.0
Pharmacy assistants 7 6.8
Pharmacy managers 26 25.2

By work experience
Upto 1 year 13 12.6
1-5 years 70 68.0
5-10 years 13 12.6
More than 10 years 7 6.8

Results

It was found (Table 2) that the majority
of pharmacy workers (60.2%) encounter
escitalopram prescriptions several times a
month, and 20.4% reported encountering them
several times a week or daily.

Almost half of respondents (47.6%) reported
being aware of cardiovascular risks associated
with escitalopram use, and 35.0% indicated
they were only partially aware of such risks.
A total of 25.2% stated that they had observed
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adverse cardiovascular reactions in patients
taking escitalopram. Nearly one-third (27.2%)
of pharmacy workers were unaware of the
possibility of QT interval prolongation on ECG
during escitalopram therapy. Overall, 49.5%
of respondents reported low awareness of
escitalopram-related side effects, while 43.7%
rated their awareness as moderate, and only
6.8% considered it high.

Almost 70% of pharmacy workers reported
having low awareness of the risks of drug
interactions when using escitalopram. According
to the survey results, 48.5% of respondents never
counsel patients on antidepressant use, 36.9%
do so occasionally, and only 14.6% provide
counseling regularly. Almost half (45.6%) of
pharmacy workers do not provide any information
regarding the appropriate use of antidepressants,
while only 28.2% offer meaningful information
about potential drug interactions.

The majority of respondents (52.4%) use
Google and other internet resources as their
primary source of information on the rational
use of antidepressants. Additionally, 19.4% use
periodicals, 17.5% refer to PubMed, and 10.7%
use ChatGPT or other artificial intelligence tools.
All respondents (100%) stated that they require
additional educational programs on this topic.

Discussion

The survey results reveal insufficient
awareness among pharmacy staft regarding the
side effects of escitalopram and the risks of drug
interactions, which in most cases is associated
with a lack of patient counseling. It should
also be noted that modern scientific sources
are underutilized for obtaining information on
personalized escitalopram use. A positive aspect
is the recognition among pharmacy workers of
the need for appropriate specialized educational
programs. Therefore, pharmacists, following
adequate training, can play a crucial role in
identifying, preventing, and managing drug-
related problems associated with escitalopram.
Drawing on the experience of other countries,
pharmacists can help reduce the risks of drug
interactions and pharmacogenetic responses—
particularly through close collaboration with
physicians and other healthcare professionals—to
ensure the safe and effective use of escitalopram.
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Table 2. Characteristics of pharmacy workers'
responses regarding readiness to counsel for
reducing risks of drug-related problems when
using escitalopram.

Number of
Characteristic respondents

Abs. | %

How often do you encounter escitalopram
prescriptions?

Several times a month 62 60.2
Several times a week or daily 21 20.4
Rarely or never 20 19.4

Are you aware of the potential cardiovascular
risks associated with escitalopram?

Yes 49 | 47.6
No 18 17.4
Partially 36 35.0
Do you counsel patients about these risks?
Every time 15 14.6
Sometimes 38 36.9
Never 50 48.5
How do you assess your awareness of this
interaction?
High 7 6.8
Medium 51 49.5
Low 45 43.7

What information sources do you use to get
information about escitalopram and cardiovascular
diseases?

ChatGPT or other artificial 11 10.7
intelligence resources.

Google and other Internet search 54 52.4
resources

PubMed 18 17.5
Medical journals and scientific 20 19.4
articles

In modern practice, one of the emerging tools for
personalized antidepressant use is the application
of artificial intelligence (e.g., ChatGPT). As an
illustration, we present a sample query and our
refined interpretation of the recommendations
generated by this tool, focusing on an algorithm
of actions for pharmacists aimed at reducing the
risk of drug-related problems when dispensing
escitalopram.
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Proposed algorithm of pharmacist’s actions
when dispensing escitalopram, aimed at reducing
the risk of drug-related problems.

Algorithm of actions for a pharmacist when
dispensing escitalopram, aimed at reducing the
risk of drug-related problems:

1. Assessment of Application Appropriateness

— Verify the prescription: ensure the presence
of a valid medical prescription; check
dosage and treatment duration.

— Confirm clinical indications: such as
depression, generalized anxiety disorder,
social phobia, etc.

— Assess potential contraindications
Hypersensitivity to escitalopram or
other SSRIs;

Concomitant use with monoamine
oxidase inhibitors (e.g., moclobemide);
History of QT interval prolongation.

2. Assessment of concomitant therapy

— Detection of potential drug interactions:
With CYP2C19, CYP3A4 inhibitors
(e.g., omeprazole, fluconazole), which
may lead to increased escitalopram
plasma concentrations.

With other serotonergic agents (e.g.,
tramadol, triptans, other SSRIs, St.
John's wort), which may increase the
risk of serotonin syndrome.

With anticoagulants/antiplatelets due to
increased risk of bleeding.

With alcohol due to enhanced side
effects.

3. Assessment of patient-specific risk factors

— Age > 65 years — due to increased sensi-
tivity to adverse reactions, presence of
comorbidities, and polypharmacy.

— Renal or hepatic impairment — due to the
need for dosage adjustment.

— Family history of QT prolongation or
cardiac arrhythmias.

— Behavioral or cognitive impairments that
may affect adherence to treatment.

4. Prospective pharmaceutical counseling

— Dosage regimen:

Administer once daily, preferably at the
same time each day.

Taper the dose gradually after achieving
clinical improvement.

ISSN 2786-6661
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— Expected onset of effect: 2—4 weeks
the patient should be informed about
this timeframe.

— Side effects requiring pharmacist attention:
Anxiety and insomnia at the beginning
of treatment;
Gastrointestinal
nausea, diarrhea)
Sexual side effects, such as decreased
libido or erectile dysfunction
Signs of serotonin syndrome, including
hyperthermia, sweating, and tremor.

— Withdrawal risk warning:

Patient should be informed about potential

discontinuation symptoms such as dizziness,

irritability, and paresthesia. It is essential not
to stop therapy abruptly!

5. Providing additional recommendations

— Avoid alcohol consumption and driving

during the first weeks of escitalopram

disturbances (e.g.,

treatment.

— Report suicidal thoughts to the attending
physician.

— Keep the medication out of reach of
children.

6. Documentation and pharmacovigilance

— Record relevant information in the

pharmacological database (if available).

— Report suspected adverse drug reactions to
the national pharmacovigilance authority
(e.g., the State Expert Center).

Conclusions

The results of this study underscore the
need for enhanced educational initiatives
and continuous professional development of
pharmacists involved in the pharmaceutical
care for patients during the treatment of anxiety
and depressive disorders, particularly those
prescribed escitalopram. Strengthening phar-
macists’ competencies in the identification,
prevention, and management of drug-related
problems—including adverse reactions, drug—
drug interactions, and patient-specific risks—can
substantially enhance pharmaceutical care.

The proposed pharmacist intervention
algorithm, developed in response to the identified
counseling and awareness gaps, may serve as a
practical foundation for improving prospective
pharmaceutical counseling by pharmacists
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T'oToBHiCcTH phapmaneBTa 31IiICHIOBATH MEHEIKMEHT PU3UKIB
JIIKO-TIOB’A3aHUX MP00JIeM NPH 3aCTOCYBAHHI eCHUTAJIONPAMY
(32 1aHUMH aHKeTYBaHHS)

Ouexkcanapa Yeprrona', Karepuna Iomrunap!

Kadenpa kminiunoi papmakosorii Ta kiiHigHOI (hapmarrii, HamioHabHANE MeTHIHUT
yHiBepcuret imeri O.0. boromonsis, Kuis, Ykpaina
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Annomauyia: 2nooanvie CnOMCUBAHHA NCUXOMPONHUX NPEenapamis 3HaA4YHO 3pocmac, i 8 Yxpaiui
YA meHOeHYis 0coOIUB0 NOCUNUNACA Yepe3 NOBHOMACUmAabHy 6iluHy. Ecyumanonpam, cenekmueHuil
iH2IOIMOp 360POMHO20 3AXONIeHHS CEPOMOHIHY, UWUPOKO 3ACMOCO8YEMbCA Ol IIKYBAHHS MPUBOHCHO-
denpecugnux poznadie. Hozo 6uKopucmanHs cynpoeoosCyemvcs pusukom npobiem, nos'azanux 3
JKamMu, maxkux K nooiuHi peaxyii Ha 1iku abo NiKapcvbKa 63aEmMo0is, 0cobIUBO ceped 8PA3IUBUX epyn
Hacenenns. Haworo memoro 6yno docrnioumu pisenb 2comoeHocmi hapmayeemie anmeuHux 3aK1adie
00 301liCHEHHS MEHeOHCMEHMY PUIUKIB NIKO-N08 SA3aHUX npobiem npu 3acmocy8anHi eCyumaionpamy.
3eadicarouu Ha UCOKI NOKAZHUKU U020 NPUSHAYEHHA MA NOWUPEHICMb NOOIUHUX peakyitl, 0coOIU80
6 ymosax nonigpapmayii ma KomopoOiOHoOCmi, KIH0U08UM € 3abe3neyeHHs papmayesmuyHoi oniku nio
yac 8iOnycky 0amoeo peyenmypnoeo npenapamy. byno nposedeno onumyeanns y ¢gopmi ounaiin-
ankemyeauts i3 sanyuenuam 103 gapmayesmuunux npayieHUKi6 pisHUX anmedHux 3akiadie Yxkpainu
y nepioo 3 aromozo no keimenv 2025 poxy 3a donomoeoro niamgpopmu Google Forms. B onumyseanmi
oyno 3ibpano oami npo npogecitinuii 00ceio, 0dI3HAHICMb NPO NOOIYHI pearyii Ha TIKAPCLKI 3acobu ma
83AEMOOII0 3 HUMU, A MAKOHC NPO NOMOYHY NPAKMUKY KOHCYIbMY8aHHs. bintvuwicms ceped onumysanux
Gapmayesmis (68%) 6ynu cneyianicmu 3 docgioom pobomu 6i0 1 0o 5 pokis. 3a pezynbmamamu
8CMAHOBIEHO, WO Matlice noniosuna gapmayeemis (48,5%) 63acani ne Kowcynvmylomes nayicHmie
U000 MONCIUBUX PUSUKIB, NOB A3AHUX I3 3aCMOCYBaAHHAM ecyumanonpamy. Jluwe 6,8% pecnondenmis
OYIHUIU CBIl PIBEeHb 00I3HAHOCMI U000 NOMEHYTUHUX NOOTYHUX eqheKmi6 K BUCOKULL, MOOI K OLTbuicmy
BUBHAIU 11020 HU3LKUM A00 cepednim. binbwicmos onumanux (70%) He 3naioms 00cmamubo npo pusuxu
JIKApCLKUX 83a€MO0itl NPU NPULOMI eCYUmMaionpamy ma mpemuna - o000 MONCIUBOZO NOOOBIHCEHHS
inmepsany QT. Ochosnumu Odxcepenamu ingopmayii Ol anmedHux NPAYIBHUKIE 3ATUUAIOMBCSL
NOWLYKOBI cucmemu, mooi K GUKOPUCMANHI NPohecitiHux HayKkosux 6a3 oanux, maxi ax PubMed, €
obmedceHum. Boonouac yci pecnonoenmu 6kazanu Ha nompedy 8 nooaibuoMy HagyanHi. Bucnosxu
00Cni0dICeH s NIOKPeCIo0mMb HeOOXIOHICMb BNPOBAOICEHH CIMPYKMYPOBAHUX, YINbOBUX OCBIMHIX
npozpam 015 papmayesmis, OpiCHMOBAHUX HA CYHUACHT BUKIUKU (hapmaKomepanii, a maxoic inmezpayii
yughposux iHcmpymenmie, 3aCHOBAHUX HA OOKA306i1l ba3i. Takuii nioxio cnpusmume ni08UL eHHIO PIBHS.
00I3HAHOCMI anMeuHUx NPayieHUKI6 i NOCUNIEeHHIO IXHbOI poli y npoghinakmuyi 1iKapcoKux npoonem,
108 A3aHUX I3 NCUXOMPONHUMU 3ACOOAMU, 30KpeMa Npu 3acmOCYB8anti eCYumailonpamy y nayicHmie 3
KOMOPOIOHOI0 NAMONO2IEI0 NPU AiKY8AHHI MPUBOAICHO-O0ENPEeCUsHUX po3nadie. Poszenanymo areopumm
Oill hapmayesma npu iONycKy npenapamy, 30Kpema OYiHKY PU3UKIB, KOHCYIbMYB8AHH NAYIEHMIE,
Gapmaxonaznad ma 3acmocy8aHHs HOBIMHIX THCMPYMEHMIS.
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Abstract: enzymes are essential biological catalysts widely utilized in diverse industries such
as pharmaceuticals, food processing, biofuels, and environmental technology due to their high
specificity, efficiency, and eco-friendliness. With increasing global demand, conventional methods of
enzyme extraction have become inadequate, leading to the development of advanced biotechnological
approaches. The aim of this review is to analyze contemporary strategies for enzyme production using
biotechnological methods, evaluate their benefits and limitations, and explore emerging trends aimed
at improving enzyme yield, stability, and industrial applicability. The materials and methods used in this
review involved a comprehensive analysis of scientific publications over the past three years obtained
from international databases, using keywords such as enzyme production, fermentation, recombinant
DNA, and protein engineering. The data were synthesized through critical review of original research,
review articles, and industrial reports. Biotechnological enzyme production predominantly relies on
microbial systems due to their rapid growth, adaptability, and cost-effective fermentation capabilities.
Bacteria, fungi, and yeasts are employed in submerged or solid-state fermentation, offering scalability
and precise process control. Genetically engineered microorganisms, particularly Escherichia coli,
Saccharomyces cerevisiae, and Pichia pastoris, are frequently used as expression hosts, enabling
high-yield production and post-translational modifications. The review highlights the significance of
recombinant DNA technology, emphasizing cloning strategies, vector design, expression optimization,
and fusion proteins for improved purification and secretion. Protein engineering techniques such as
rational design and directed evolution allow the fine-tuning of enzyme properties, enhancing thermal
stability, pH tolerance, and substrate specificity. These advances have had transformative effects on
the pharmaceutical sector, enabling efficient drug synthesis and delivery systems, and supporting
sustainable production practices across industries. Although plant- and animal-derived enzymes retain
specific industrial roles, microbial enzymes remain dominant due to their robustness and efficiency.
Fermentation techniques are central to enzyme production, with submerged fermentation favored
for its automation potential, and solid-state fermentation offering higher concentrations and lower
costs. The integration of synthetic biology, metagenomics, and Al-driven process control is expected
to redefine future enzyme production. In conclusion, biotechnological methods have significantly
enhanced the feasibility, scalability, and sustainability of industrial enzyme production. Continued
innovation in genetic and protein engineering, coupled with process optimization, promises to expand
enzyme applications across emerging industrial sectors.
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Introduction

Enzymes are biological catalysts that
accelerate chemical reactions by lowering the
activation energy without being consumed in the
process. They play critical roles in physiological
processes and industrial applications due to their
specificity, catalytic efficiency, and eco-friendly
nature. Global demand for enzymes continues to
rise, driven by their applications in sectors such
as food technology, pharmaceuticals, detergent
production, biofuels, and environmental reme-
diation. Traditional extraction of enzymes from
natural sources is often costly and inefficient,
prompting the development of advanced
biotechnological methods for enzyme production.

Biotechnology-based strategies, particularly
those employing microbial systems and genetic
engineering, have become the cornerstone of
modern enzyme manufacturing. These methods
enable controlled, scalable, and sustainable
production of enzymes with desired properties.
This article reviews the current biotechnological
approaches for enzyme production, highlighting
traditional and modern techniques, advancements
in strain improvement, and innovations in
process optimization [1].

Aim

The purpose of this review is to analyze
contemporary biotechnological methods for
enzyme production, evaluate their advantages
and limitations, and explore emerging trends that
enhance enzyme yield, stability, and functional
diversity for industrial applications.

Materials and methods

This review is based on an analysis of
scientific literature published over the last
three years, retrieved from databases including
PubMed, Scopus, Web of Science, and Google
Scholar. The methods involved critical review
of original research articles, review papers, and
industrial reports, focusing on microbial sources,
genetic engineering approaches, and bioprocess
optimization techniques.

Review and discussion

The use of enzymes in industrial sectors has
increasedsubstantially duetotheirhighspecificity,
catalytic efficiency, and environmentally friendly
nature. Biotechnological methods, including
fermentation and genetic engineering, have
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made large-scale production of enzymes feasible
and cost-effective. These enzymes are applied
in numerous industries to improve process
efficiency, product quality, and sustainability.
One of these industries is Pharmaceutical.

Biotechnologically produced enzymes have
transformed pharmaceutical manufacturing by
enabling stereospecific reactions, reducing the
need for hazardous chemicals, and increasing
overall process efficiency.

Enzymes, as essential biological catalysts,
can be obtained from a variety of natural sources,
each offering specific advantages, limitations,
and potential applications in industrial
biotechnology. The principal sources for large-
scale enzyme production are microorganisms,
plants, and animals. [3]. The selection of an
appropriate source is guided by factors such as
the physicochemical properties of the desired
enzyme, production cost, scalability, and the
simplicity of downstream purification.

Amongtheavailablesources, microorganisms
are the most extensively exploited for industrial
enzyme production due to their distinct benefits
over plant and animal systems. Bacteria, fungi,
and yeasts are especially preferred because of
their rapid proliferation, adaptability to diverse
environmental conditions, and suitability for
high-yield fermentation processes. Microbial
enzymes are typically produced using submerged
fermentation (SmF) or solid-state fermentation
(SSF), both of which enable precise control of
growth parameters and enhanced enzyme output
[2, 4].

One major advantage of microbial systems is
their cost-effectiveness, as they can be cultivated
on low-cost substrates such as agricultural
residues and industrial waste. Furthermore,
genetic engineering allows for the manipulation
of microbial genomes to improve enzyme yield,
enhance operational stability under extreme
conditions, and modify catalytic characteristics.
This adaptability is particularly beneficial for
industrial processes conducted under high
temperatures, fluctuating pH, or in the presence
of organic solvents.

Bacterial strains, such as those from the
Bacillus genus, are renowned for producing
thermostable amylases and proteases, extensively
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utilized in the detergent and textile industries.
Other genera, including Pseudomonas and
Streptomyces, serve as prolific sources of lipases
and cellulases [5]. Fungal microorganisms,
particularly filamentous fungi like Aspergillus
and Trichoderma, are highly valued for
their ability to secrete substantial amounts
of extracellular enzymes such as cellulases,
xylanases, and pectinases, which are widely used
in food, paper, and biofuel industries.

Yeasts, including Saccharomyces cerevisiae
and Pichia pastoris, are commonly employed
in recombinant DNA technology as expression
systems for heterologous enzyme production.
These eukaryotic hosts provide efficient post-
translational modifications while being amenable
to large-scale fermentation. Collectively,
microbial systems dominate industrial enzyme
biotechnology owing to their sustainability,
scalability, and broad enzymatic diversity.

Plants remain a traditional but important
source of industrial enzymes, where they provide
specific catalytic properties that are difficult
to replace. According to Cowan and Tombs
(2022), examples include amylases derived from
barley that are essential for brewing processes,
papain obtained from papaya latex widely used
as a natural meat tenderizer, and bromelain
from pineapple stems, which demonstrates
notable anti-inflammatory activity and finds
applications in both food technology and
pharmaceutical formulations. Beyond their role
in food technology, plant-derived enzymes are
increasingly significant in the pharmaceutical
industry. They are applied not only as active
pharmaceutical ingredients but also as auxiliary
agents in drug formulation and targeted delivery
systems. Their therapeutic potential-ranging
from anti-inflammatory effects to digestive and
proteolytic functions—underpins the development
of innovative medicines and biopharmaceuticals.
Moreover, advances in biotechnological
production of plant enzymes are improving yield,
stability, and scalability, strengthening their
relevance for pharmaceutical biotechnology and
industrial healthcare solutions [6-9].

Despite these applications, large-scale
production of plant-derived enzymes is
hampered by several constraints, including
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seasonal variability, inconsistent enzyme
yield and activity, and the necessity for labor-
intensive extraction and purification procedures.
While microbial fermentation 1is generally
more efficient, plant enzymes retain relevance
in specialized applications where their specific
catalytic features are indispensable [8].

Animal tissues and organs also serve as
traditional enzyme sources, predominantly in the
medical and pharmaceutical sectors. Enzymes
such as trypsin, chymotrypsin, and lipase—
extracted from the pancreas — are commonly
used in digestive therapies and in peptide drug
synthesis. Another well-known enzyme of
animal origin is rennin (chymosin), obtained
from calf stomachs and employed in cheese
manufacturing [7].

Nonetheless, the industrial use of animal-
derived enzymes has declined considerably due
to ethical concerns, risk of disease transmission,
supply inconsistencies, and elevated production
costs. Furthermore, these enzymes often exhibit
lower stability and specificity relative to their
microbial counterparts, making them less
suitable for industrial-scale use. Nevertheless,
they remain important in niche fields such as
pharmaceuticals and clinical diagnostics.

Fermentation processes are central to modern
enzyme production, leveraging microorganisms
as efficient biological factories. The two most
prominentmethodsare submerged fermentation
(SmF) and solid-state fermentation (SSF), each
differing in substrate type, moisture content, and
operational parameters, all of which influence
productivity and enzyme yield.

SmF involves cultivating microorganisms in
a liquid nutrient medium under strictly controlled
environmental conditions. This method is widely
employed for the production of key industrial
enzymes including amylases, proteases, lipases,
and cellulases, which find extensive application
in food processing, pharmaceuticals, and biofuel
[10, 11].

In SmF, microorganisms—typically bacteria or
fungi—are cultivated in sterile bioreactors supplied
continuously with carbon, nitrogen, minerals, and
essential growth factors. Adequate agitation and
aeration are critical not only for ensuring oxygen
transfer, nutrient distribution, and homogeneity,

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

163


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (157), 2025

Creative Commons «Attribution» 4.0

but also for maintaining the stringent process
control required in pharmaceutical manufacturing.
The use of SmF allows real-time monitoring
and adjustment of pH, temperature, and oxygen
levels, making the method highly scalable and
compatible with Good Manufacturing Practice
(GMP) standards and automation frequently
demanded in pharmaceutical enzyme production
for replacement therapy (lactase for lactose
intolerance, pancreatin for enzyme deficiency),
antibiotics synthesized by microorganisms
(Penicillium — penicillin), recombinant proteins
(insulin, interferons, monoclonal antibodies).
(Patel et al., 2023). Furthermore, well-established
downstream purification methods, such as
centrifugation and filtration, are efficiently applied
to recover enzymes with the high purity necessary
for pharmaceutical applications. However, SmF
also presents several challenges, including high
water and energy consumption for aeration and
agitation, and greater susceptibility to microbial
contamination. In addition, enzymes are often
produced in dilute form within large liquid
volumes, requiring additional concentration and
purification steps—processes that are particularly
critical in ensuring the safety, efficacy, and
regulatory compliance of pharmaceutical-grade
enzyme preparations. [9, 12-13].

SSF serves as an alternative method wherein
microorganisms are cultured on moist solid
substrates in the absence of free-flowing water.
Typical substrates include agro-industrial
residues such as wheat bran, rice husk, corn cob,
soybean meal, and sugarcane bagasse, which act
both as nutrient sources and physical supports.

This technique is particularly effective for
cultivating filamentous fungi like Aspergillus,
Penicillium, and Rhizopus, which thrive in low-
moisture conditions and can efficiently penetrate
solid matrices. SSF is especially advantageous
for the production of enzymes such as cellulases,
xylanases, amylases, and proteases used in the
feed, textile, and paper industries [4, 9].

SSF offers several benefits, including low
water usage, higher enzyme concentration, and
reduced production costs due to the utilization
of inexpensive substrates. Nonetheless, the
technique faces challenges in process monitoring
and control, as parameters such as temperature,
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moisture, and oxygen levels may vary unevenly
within the solid matrix. Additionally, limited
scalability and labor-intensive extraction
procedures pose constraints on widespread
industrial adoption [14-16].

The advent of recombinant DNA technology
has transformed enzyme production by
enabling gene manipulation and expression in
heterologous hosts. This strategy significantly
improves enzyme Yyield, functional stability,
and scalability [17-20]. Common expression
hosts include Escherichia coli, Saccharomyces
cerevisiae, and Pichia pastoris, each offering
unique advantages in terms of growth kinetics
and post-translational processing.

Principle of Recombinant Enzyme Pro-
duction. The process begins with isolating or
synthesizing the target gene, which is inserted
into a suitable vector—typically a plasmid—
designed for replication and expression in the
host organism. Advanced cloning techniques
such as Gibson assembly and CRISPR/Cas
systems ensure precise gene insertion. Vectors
contain regulatory elements like promoters,
ribosome-binding sites, and selectable markers
that facilitate effective transcription, translation,
and identification of transformed cells [21].

Gene Cloning and Overexpression. A key
benefit of recombinant technology is the ability
to overexpress the enzyme-coding gene using
inducible promoters, such as the lac promoter in
E. coli or AOX1 in P. pastoris. Codon optimi-
zation further enhances expression efficiency
by aligning gene codons with host preferences,
particularly when expressing genes from
thermophilic organisms in mesophilic hosts [22].

Role of Fusion Proteins and Signal
Peptides. Fusion tags (e.g., His-tag, GST,
MBP) aid in protein solubility, folding, and affi-
nity purification. Signal peptides, such as the
a-mating factor from S. cerevisiae, direct the
recombinant enzyme to the secretory pathway,
facilitating extracellular release and simplifying
purification [23].

Expression Systems and Their
Applications. E. coli is widely used for its rapid
growth and high expression capability but lacks
glycosylation machinery, making it less suitable
for complex eukaryotic enzymes. S. cerevisiae
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and P, pastoris, in contrast, provide efficient post-
translational modifications and are preferred for
secreted or glycosylated enzymes [24].

Protein engineering enables the modification
ofenzyme structures to enhance their performance
under industrial conditions. Given that natural
enzymes are often optimized for physiological
environments, their functionality may be limited
in high-temperature, high-pH, or solvent-rich
processes. Two principal strategies—rational
design and directed evolution—are employed to
overcome these limitations.

This approach relies on detailed structural and
mechanistic knowledge, allowing specific amino
acid substitutions via site-directed mutagenesis.
Structural insights are typically derived from
X-ray crystallography, NMR spectroscopy, or
computational modeling. Modifications may
improve solubility, thermal stability, or alter
substrate specificity. For example, lipases have
been engineered for increased methanol tolerance
in biodiesel synthesis, and cellulases modified
for high-temperature biomass hydrolysis.

However, rational design requires comp-
rehensive knowledge of enzyme structure-
function relationships, which is not always
available, and may yield unpredictable results
due to complex intramolecular interactions.

Directed evolution mimics natural selection
by generating large libraries of mutated genes
and screening for improved variants. Random
mutagenesis techniques such as error-prone PCR
or DNA shuffling introduce genetic diversity.
Promising mutants are iteratively refined through
multiple selection cycles.

This method has yielded enzymes with
enhanced thermal tolerance, solvent resistance,
and catalytic efficiency. Subtilisin proteases
and thermostable polymerases are prominent
industrial examples. Notably, Frances Arnold
received the 2018 Nobel Prize in Chemistry
for pioneering this technique, demonstrating its
transformative potential in tailoring enzymes for
industrial and medical applications.

Conclusions

Biotechnological methods have
fundamentally transformed enzyme production,
offering scalable, efficient, and sustainable
alternatives to traditional extraction techniques.
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The use of microbial systems, particularly
genetically engineered strains such as E. coli,
S. cerevisiae, and P. pastoris, has significantly
increased enzyme yield and allowed for fine-
tuning of catalytic properties. Fermentation
techniques, including submerged and solid-state
fermentation, have enabled precise control over
production parameters and reduced operational
costs. Recombinant DNA technology and
advanced cloning strategies have facilitated
high-level expression of enzymes with improved
stability and specificity. Protein engineering,
through rational design and directed evolution,
has expanded the functional diversity of enzymes
for challenging industrial conditions. While plant
and animal enzymes retain niche applications,
microbial sources dominate due to their
adaptability and productivity. The integration of
synthetic biology, metagenomics, and Al-driven
process optimization is expected to drive further
innovation in this field. Despite some challenges
related to regulatory compliance and production
scalability, biotechnological enzyme production
continues to evolve rapidly.
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Bupo0HuuTBO pepMeHTIB 0i0TEXHOTOTTYHMMHU METOAAMM: OIJISA/Y
Amnacracis 1yo, FOuais Ilnackonic, Oxcana bapua, lNaanna Ko3up,

Ipuna Creunmun, Map'ssna Bacenia

Kagenpa ynpasniHHs Ta eKOHOMIKH (papmMallii 3 TEXHOJIOTIENO JIiKiB, TepHONIbChKUN
HaIllOHANBHUHN MeauuHui yHiBepcuteT imeHi 1. S1. [opGaueBchkoro MiHicTepcTBa OXOpOHU
30poB’s Ykpainu, M. TepHotiias, YKpaiHa.
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Anomauyia: ¢epmenmu € He3amiHHUMU ~ OIONOIYHUMU — KAMANI3AMOPAMU, AKI  WUPOKO
3aCmMOCO8YIOMbCsL 8 PISHUX 2ANY3AX NPOMUCTIO80CMI, 30Kpema y gapmayii, Xapuosii npomMucio8ocnii,
BUPOOHUYMET Dionaiuea ma eKomexHoN02IAX, 3a605KU GUCOKIl cneyugiunocmi, eghekmuenocmi ma
exonoziunocmi. 3i 3pOCMAaHHAM 2100ATbHO20 NORUMY MPAOUYIUHI MEeMOOU OMPUMAHHS (epmeHmie
cmanu HeOOCMamHiMU, Wo 3yMOBULO PO3GUMOK CYUACHUX OI0MeXHON02iuHUX nioxodie. Memoio danoco
02140y € aHaniz CyuyacHux cmpameeii OIOMexXHON02IUHO20 BUPOOHUYMEA (pepmenmis, oyiHKa iXHixX
nepegae i HeOONIKi8, A MAKONC BUBYEHHS HOBIMHIX MEHOeHYIl, CNPAMOBAHUX HA NIOBUUEHHS BUX00Y,
cmaobinbHOCMi ma npomMucioeoi 3acmocoenocmi pepmenmis. Mamepianu ti Memoou 0210y 6a3y8anucs
Ha 8ceDIYHOMY AHANI3] HAYKOBUX NYONIKayili OCMAHHIX MPbOX POKI8, OMPUMAHUX 3 MINCHAPOOHUX 0a3
OQHUX 30 KTIOYOBUMU CTLOBAMU: 8UPOOHUYMBO (hepmenmis, hepmenmayis, pekombinanmua /[HK, 6inkosa
iHoicenepis. [lani Oynu y3aeanbHeHi WIsXoM KpUmMu4HO20 aHarizy OPUSTHATbHUX 00CTI0NCEHD, 02T008UX
cmametl ma 2anyzesux 36imie. biomexnonoeiune upoOHUYMEO (epmenmie nepesacdcHo IPYHMyEMvcs
HA 8UKOPUCTNAHHT MIKPOOP2AHI3MIB, 3A80KU IX WUBUOKOMY POCHY, AOANMUBHOCII MA PeHMAaDelbHOCI
Gepmenmayiiinux npoyecie. baxmepii, epubu ma OpiKHcoHCi BUKOPUCIOBYIOMbCS 8 3AHYPEHIll aOo
meepoogasniil hepmenmayii, wo 3ade3neyye mMacuimabdo8aricms ma MOYHUL KOHMPOIb NPOYecy.
T'enemuyuno mooughikosani mikpoopeanizmu, 30kpema Escherichia coli, Saccharomyces cerevisiae ma
Pichia pastoris, wacmo 8uxopucmogyomscs K eKCHpecitiHi cucmemu, wjo 0ae 3mM02y OmpuMysamu
BUCOKI 8UXO0U (hepMeHmi8 i3 NOCMMPAHCIAYIUHUMY Moouikayiamu. B 021301 niokpeciroemuvcs
3HaueHHs mexHonoeii pexombinanmuoi J{HK, 3 akyenmom nHa cmpamezii KIOHY8AHHS, KOHCMPYKYIIO
8eKMOPIB, ONMUMI3AYito eKxcnpecii ma 6UKOPUCMAHHS 3MUMuX OLIKI6 011 NOKPAUeHHS 04U eHHs Ma
cexpeyii. Memoou 6inko8oi indicenepii, 30kpema payionarbHull OU3atiH i CNPAMOBAHA e8ONI0Yis, 0AlOMb
3M02Y MOHKO HANAUIMOBY8AMU 6IACMUBOCMI (hepmeHmis, nidsuwylodU ix mepmocmaobiibHicmb,
monepaumuicms 0o pH ma cneyughiunicmo 0o cyocmpamy. L[i 0ocsienHenHs cymmeso SNAUHYIU HA
papmayesmuuny 2any3v, 3a6e3neuyiovu egheKmueHUL CUHMe3 NIKAPCbKUX 3aco0is i cucmem 00CmMasKu, a
MAaKoc NIOMpUMYI04y CMauil xapakmep supoonuymea 6 pisHux 2any3ax. Heszeascarouu na nasaenicmo
NPOMUCTIOBUX Hil 015 (hepMeHmi8 POCIUHHO20 MA MEAPUHHO20 NOXOOJICEHHs, MIKpOOHI hepmenmu
3AMUMAIOMbCL OOMIHAHMHUMU 3A805KU C80ill HaOTliHOCcmi ma egpekmuernocmi. Memoou ¢hepmenmayii
€ YeHMPanbHUMU 011 BUPOOHUYMEA (hepmenmia, NPULOMY 3aHypeHa hepmenmayisn € Kpaujor 3a8058Ku
c8oEMY nomenyiany asmomamuzayii, a meepooghazna pepmenmayis NPONoHye Ui KOHYeHmpayii ma
Huoicui eumpamu. [nmeepayis cunmemuunoi 6ionoeii, MmemazeHoMiKU ma YAPAGIiHHI Npoyecamu Ha
OCHOBI WIMYYHO20 THMENeKMmy OYiKY8aHO BU3HAYAMUME MAUOYMHE (hepmMenmamuerHo20 8UPOOHUYMEA.
Omoice, OiOMeXHONO2IYUHI MeMOOU 3HAYHO NIOBUWUIU OOYITLHICIb, MACUMADOBAHICMb I CMAICMb
npoMucio8o2o eupodbnuymea epmenmis. Ilodanvwii innosayii 6 eanysi eememuunoi ma 0OLIKOBOT
iHOKICeHepli pasom 3 ONnmMuMIi3ayicro Npoyecis

CHPpUAMUMYMb  DOSUIUPEHHIO  3ACMOCY8AHHS Copyright: © 2025 by the authors;
pepmenmis y HOBUX NPOMUCTOBUX CEKMOPAX. licensee USMYJ, Kyiv, Ukraine.
. . . This article is an open access
Karouosi cmoBa: Giorexuonoris, JIHK, article distributed under the terms
pekomOiHaHTHI  (epMeHTH,  (epMeHTalis, and conditions of the Creative Commons Attribution License
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Abstract: myopia has been traditionally viewed as a consequence of the interplay between genetic,
ethnic, and environmental risk factors. This disease affects peoples psychological development. The
aim — is to assess the peculiarities of emotional, intellectual, and communicative character traits of
the person left with myopia in various manifestations of anxiety and depression. 200 patients with
moderate myopia and mild myopic astigmatism in both eyes were examined. The «Kettel Testy was
used to study the characteristics of the patient’s character, and the Hospital Anxiety and Depression
Scale was used to identify the levels of depression and anxiety. Methods of mathematical statistics were
used for mathematical processing of the research results. The main characteristics of communicative
features of patients with myopia are outgoing, supportive, somber, prudent, uninhibited, bold,
docile, submissive, suspicious, private, shrewd, and self-sufficient. The main intellectual features of
people with myopia are imaginative, close-minded, and traditional. The main emotional features of
people with myopia are stable, calm, conscientious, apprehensive, organized, precise, stressed, and
tough-minded. Patients with myopia and middle-level anxiety/depression were more close-minded,
traditional, and tough-minded. Persons with a high level of anxiety/depression were more reserved,
detached, somber, prudent, trusting, outgoing, social, and concrete thinkers. Determination of the
prevalence of anxiety and depression, characterological features of patients with myopia if they are
present, and compliance features of such patients should be the basis of their rehabilitation programs.
Determination of emotional, intellectual, and communicative features of patients with myopia should
be based on the study of etiopathogenetic factors of the formation of nosogenies of this pathology and
the development of conceptual approaches to rehabilitation, improving their quality of life.

Keywords: Anxiety; Astigmatism; Character; Depression; Myopia; Mental Health; Temperament

Introduction genetic, ethnic, and environmental risk factors
Myopia, as one of the important problems [3, 4]. Myopia affects people’s psychological
of the healthcare system, significantly changes development [S5]. A recent study [5] indicates,
the lives of patients [1]. At the age of 40 years, that as a unique psychological characteristic that
1,00 diopters of myopia are present in 27% of  distinguishes it from each other, personality was
the population of Western Europe, and 5,00 also associated with myopia. Most patients with
diopters — in about 4,6% [2]. myopia are mainly introverted personality and
Myopia has been traditionally viewed have emotional personalities, but some studies
as a consequence of the interplay between have shown that myopia patients do not have
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personality traits that are significantly different
from ordinary people [5].

Arecentstudy [6] indicates that vision loss due
to retinal damage significantly limits everyday
activities such as recognizing faces, reading, or
mobility. Vision loss is often irreversible and
rapidly progressive, leaving patients stressed
due to anxiety and fear, depression, and social
1solation [6].

The attention of many researchers was focused
on the personal traits of people with myopia.
J. Dobson, 1949 [7] analyzed the emotional
background of myopia and the relationship
between refractive error and temperament and
character properties. R. Lanyon and J. Giddings,
1974 [8] indicated, that myopic patients were
introverted, shy and self-centered, less sociable.
They had few friends, they often did mental
work at home. Kalkan Akcay E et al., 2015 tried
to evaluate the differences in temperament and
character properties in patients with myopia [9].
Compared to normal patients, those with myopia
had low rates for purposefulness, as well as a
low-order scale of self-directedness, empathy,
helpfulness, compassion, and cooperativeness
[9]. As van de Berg R. et al., 2008 wrote, the
long-held view that myopic persons were
introverted [10]. There were a correlation
between intellective abilities (IQ) and myopia,
rather than personality and myopia [10]. The
objective of one study consists of determining
whether personality factors or/and mental ability
(FV/FR) will predict myopia independently of
the potentially confounding variables of sex,
and age [11]. However, to this day, emotional,
intellectual, and communicative character traits
remain not fully explored, with myopia in various
manifestations of anxiety and depression.

Aim

The aim — to assess the peculiarities of
emotional, intellectual and communicative
character traits of the person left with myopia in
various manifestations of anxiety and depression.

Materials and methods

200 patients with myopia were examined at the
British Ophthalmological Center in Kyiv during
the 2022-2024 years. The clinical diagnosis of
myopia was established by the IMI — Clinical
Management Guidelines Report [3], and Myopia
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control strategies recommendations from the
2018 WHO/IAPB/BHVI Meeting on Myopia
[12]. All the studies were conducted according
to implemented guidelines in consideration of
GCP-ICH and the Declaration of Helsinki, 2013
[13]. All patients signed the «Informed Voluntary
Consent of the Patient for Diagnostics, Treatment
and Operation and Analgesia» [14, 15].

200 patients with moderate myopia and mild
myopic astigmatism in both eyes were examined.
58 men and 142 women aged 29,3 + 0,44 years
participated in the study. Independent distance
visual acuity of the patients was 0,13 £ 0,011 IU,
and the maximum corrected visual acuity was
0,87 = 0,10 IU. The optical indicators of the eye
were determined in conditions of cycloplegia
using autorefractometry. Spherical refraction
was -3,39 + 0,126 Dptr., and cylindrical —-0,65 +
0,035 Dptr; length of the anterior-posterior axis
of the eye — 25,06 = 0,059 mm; thickness of the
cornea in the central point — 545,87 + 1,55 pm.

The «Kettel Test» was used to study the
characteristics of the patient’s character [16],
and the Hospital Anxiety and Depression Scale
(HADS) — to assess the levels of anxiety and
depression [17]. Depending on the level of
anxiety/depression according to HADS, all
examined patients were divided into 3 groups:
the 1%t group included 40 people (with a normal
level of anxiety — 5,3 [3,6; 7,5] points), the 2nd
group involved 100 examined (with subclinical
anxiety/depression — 9,2 [7,7; 10,8] points),
the 3 group was made up of 60 patients (with
clinically pronounced anxiety/depression — 11,0
[10,9; 13,4] points).

The data were thoroughly analyzed using
statistical methods [18]. An analysis of the
distribution was carried out for each studied
feature. Student's t-test was used to assess
differences in sample populations that had a
normal distribution. For sample populations
whose distribution differed from normal, Mann-
Whitney U-test was used. When the distribution
of quantitative features was different from
normal, the median and interquartile range were
determined (Me (25,0%; 75,0%)) [18].

Results

The «Kettel Test» is a comprehensive study
of personality character [16]. The «Kettel
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Test» evaluates various aspects of behavior,
interactions with others, and other personal
traits. These factors include such characteristics
as emotional stability, extroversion, punctuality.
Based on qualitative and quantitative analysis of
the content and relationship of personal factors,
the following blocks can be distinguished:
communicative properties and features of

interpersonal interaction — factors A, H, F, E, Q2,
N, L; intellectual features — factors B, M, QI;
emotional-volitional peculiarities — factors C, G,
I,0,Q3,Q4[16].

The assessment of  communicative,
intellectual and emotional-volitional features
of patients with myopia is presented in Table 1;
Fig. 1. and Fig. 2.

Table 1. Peculiarities of communicative, intellectual and emotional-volitional character traits of
patients with myopia, Me (25,0%; 75,0%)

. . Patients with myopia
Features Character traits (points)
1st group 2nd group 3rd group
Communicative A-warmth 7 [4; 8] 715; 8] 6[5;7]*
H- social assertiveness 6[5;7] 715; 8]* 6 [6; 8]***
F- liveliness 5[3; 6] 51[4; 7] 413; 7]
E- aggressiveness 5[4;7] 5[5;7] 5[4; 6]
L- paranoia 7[4; 8] 7[4; 8] 6[4;7]
N-introversion 6[4; 7] 51[4; 6] 61[5;7]
Q2- independence 6[4;7] 6[4;7] 511; 5]
Intellectual B- intellect 715; 8] 7[5; 8] 6[3;7]
M- abstractness 6[5;7] 715;7] 6[4; 7]
Q1- openmindedness 41[1; 5] 41[1; 5] 4,5[5;9]
Emotional C- emotional stability 6[5; 8] 7 [4; 8] 7 [4; 8]
G-dutifulness 7 [6; 8] 7 [6; 8]* 7[3; 8]
I- sensitivity 51(3; 4] 513;7] 5[4; 6]
O- anxiety 514; 6] 61[4;7] 6 [5; 8]***
Q4- tension 51[3; 6] 6 [4; 6] 6 [4; T]***
Q3- perfectionism 7 [6; 8] 7 [6; 8] 7 [4; 8]
Note: comparison was made between the 1st and 2 nd; the 1st and 3rd groups
* — p<0,05; *** — p<0,001.
8
7
6
5
% 4
“3
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Fig. 1. Intellectual traits of people with myopia

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

170


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (157), 2025

Creative Commons «Attribution» 4.0

8
7
6
5
£
2
3
2
1
0
B M Ql C G
Ist group 2nd group

ISSN 2786-6661
eISSN 2786-667X

I
3rd group

0 Q4 Q3

scales

Fig. 2. Communicative and emotional traits of people with myopia

People with myopia crave closeness and
communication, care and compassion. They
are usually friendly, sociable, pleasant, active
(+A). They often enjoy the opportunity to
overcome obstacles, and seek to be the center
of attention (+H). They are jealous, withdrawn,
dreamy, firm, irritable, independent (+L). These
people are almost always reserved, insightful,
and polite. They can correctly assess people or
situations (+N). To a greater extent, they are
lonely, resourceful individualists; they try to
depend on their strengths and resources, rather
than on others (+Q2). But at the same time, they
are often described as serious and reserved (-F).
They are very compliant, soft, dependent, easily
irritated, avoid leadership, submit, and must be
managed (-E) (Fig. 1).

Compared to individuals in the 1st group,
patients with a high level of anxiety/depression
(the 3rd group) have significantly lower results
on the warmth (A), liveliness (F), paranoia (L),
and independence (Q2) scales, while individuals
of the 2nd group — on the introversion (N) scale
(Fig. 1).

The main characteristics of communicative
features of patients with myopia include outgoing,
supportive, somber, prudent, uninhibited, bold,
docile, submissive, suspicious, private, and
shrewd.

Such individuals make practical, pragmatic
and realistic decisions. When obstacles arise,
they are usually adaptable, mature and calm
(+B). These patients are absorbed in their own
ideas and do not pay attention to others (+M).

These people are conservatives who respect
tradition (-Q1) (Fig. 2).

Compared to individuals in the Ist
group, patients of the 2nd and 3rd groups
have significantly lower results on the QI-
openmindedness, and persons with a high level
of anxiety/depression (the 3rd group) have
significantly lower results on the B-intellect
(Fig. 2).

That is, the intellectual features of people
with myopia are stable, calm, imaginative, close-
minded, and traditional.

These patients focused on practical,
pragmatic, and realistic solutions. When solving
problems, they are usually well-adapted, mature,
and calmly respond to challenges (+C). All people
with myopia are adaptable, conscientious, and
highly moral (+G). They are insecure, agitated,
almost always feel guilty, and worry about little
things (+O) (Fig. 2).

They are self-disciplined, well-organized
and goal-oriented, obsessive and strong-willed
(+Q3). All of the examined patients adopt
and conscientiously follow society's accepted
standards of behavior. They are self-disciplined,
well-organized, thorough, attentive to detail, and
goal-oriented. They may also be described as
compulsive, socially precise, and have exacting
willpower (+Q4). They are practical, objective
and unsentimental, tough, rude and self-confident
(-D (Fig. 2).

Compared to individuals in the 1st group,
patients of the 2nd and 3rd groups have
significantly lower results on I-sensitivity, and
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persons with a high level of anxiety/depression
(the 3rd group) have the lowest results on Q3-
perfectionism and Q4-tension (Fig. 2).

That is, the emotional features of people
with myopia are stable, calm, conscientious,
apprehensive, organized, precise, stressed, and
tough-minded.

Discussion

The «Kettle test» has been used in the
development of other Big Five factor models.
In the Big Five factor model, the independence
factor is organized around the assertiveness
traits. That is, the global independence
factor is determined by the dominance traits
(extraversion/introversion-responsiveness,
low anxiety/high anxiety-emotional stability,
firmness/receptiveness-intelligence/culture,
independence/yielding-agreeableness, self-
control/lack-restraint/reliability) [19].

Several studies have found that openness
and high IQ are associated with myopia [8-10],
but others have not found such patterns [20,
21]. Rosanes MB., 1967 showed that patients
with both myopia and hyperopia had a fairly
low level of anxiety [22]. The manifestation of
anxiety in patients with myopia is a decrease in
motor activity and in patients with hyperopia —
an increase [22].

Kalkan Akcay E. et al., 2015 [9] showed
that patients with refractive errors were less
compassionate and more egocentric. Patients
with myopia and astigmatism were more
dependent, helpful, and independent than normal
myopic patients, while hyperopic patients had
more compatible secondary characteristics and
less empathy [9].

Seitler B.N. et al., 2009 [23] suggested that
myopia is the result of protective mechanisms
against stress, which leads to a violation of
refraction. Stress causes a state of anxiety in
people with myopia, and they feel that they are
unable to cope with stress. Rodriguez Una I.
et al., 2015 [11] studying the interdependence
between the sphere defect and 5 leading
personality traits, showed that such features as
neuroticism, extraversion, openness, kindness,
and responsibility did not have statistically
significant correlations. When comparing high
myopic subjects to the non-high myopic ones,
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there were significant differences between the
2 groups in terms of the associated pathology,
received treatment, and the level of studies.
There were no differences in the variables of
personality: neuroticism, extroversion, openness,
kindness, and responsibility [11].

Among younger adolescents (13-14 years
of age) with myopia there was a significantly
higher incidence of pathological intensification
of anxiety as a constant trait. After taking into
account the distribution of gender, there was a
higher level of trait anxiety in the group of boys
with myopia than in the control group aged 13-17
years and 13-14 years. There was also a higher
level of trait anxiety detected in males than in
females [24].

Gulyi Y. I, Nauchitely O. D., Dolgopo-
lova O. V., 2018 showed that the relationship bet-
ween self-esteem and the behavioral component
of the “I-concept” of a person with myopia has not
yet been sufficiently studied [25]. A patient with
myopia most often uses “denial” as a mechanism of
psychological defense; when resolving conflicts,
he resorts to “cooperation” [25].

Determination of emotional, intellectual, and
communicative features of patients with myopia
should be the basis of the study of etiopathogenetic
factors of the progression of this pathology and
the development of conceptual approaches to the
rehabilitation of such patients, improvement of
their quality of life.

Conclusions

The main characteristics of communicative
features of patients with myopia are outgoing,
supportive, somber, prudent, uninhibited, bold,
docile, submissive, suspicious, private, shrewd,
and self-sufficient. The main intellectual features
of people with myopia are imaginative, close-
minded, and traditional. The main emotional
features of people with myopia are stable,
calm, conscientious, apprehensive, organized,
precise, stressed, and tough-minded. Patients
with myopia and middle-level of anxiety/
depression were more close-minded, traditional,
and tough-minded. Persons with a high level
of anxiety/depression were more reserved,
detached, somber, prudent, trusting, outgoing,
social, and concrete thinkers. Determination
of the prevalence of anxiety and depression,
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EmouiiiHi, iHTeJeKTyaIbHi Ta KOMYHIKATHBHI 0CO0JIMBOCTI XBOpPHX
Ha MiOIiI0 3 pi3HMM piBHEM TPHBOIH/Ienpecii
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Anomauin: mionito mpaouyiiiHo po3ensioarms 5K HACAIO0K 63AEMOOIL MIdC 2eHemuyHUMU,
eMHIYHUMU mMa eKono2iuHuMu Gakmopamu pusuxy. Lle 3axeoprosanns He2amueHo 6NIUSAE HA
NCUXONO2IYHUU PO3BUMOK NI0OUuHU. Mema — oyinumu 0coOIU60Cmi eMOYItIHUX, THMENEeKMYanibHUX
ma KOMYHIKAMUBHUX PUC Xapakmepy JHOUHU 3 MIONIEI0 NpU PI3HUX NPOSBAX MPUBO2U MA Oenpecii.
200 xsopux 3 mioni€to cepeoHb020 CMYNEeHs Ma MIONIYHUM ACMUSMAMUSMOM 000X ouell J1ecK020
cmynens 6yno oocmedcerno. Ocobnugocmi xapakmepy nayicHmie 6us4aucs 3a donomozoro «lecmy
Kemmenay, a pisni mpusosicnocmi ma denpecii — i3 eukopucmaunsam locnimanvHoi wixkanu mpusoeu
ma Oenpecii. Mamemamuuny 00poOKY pe3yibmamis 00CHIOHNCeHHS NPOBOOUIU 3 BUKOPUCTNAHHAM
Memodie mamemamuyroi cmamucmuky. OCHOBHUMU KOMYHIKAMUBHUMU 0COOTUBOCAMU NAYIEHMIE 3
Mioni€ro € KoMyHiKabenbHicmb, NIOMPUMKA, PO3BANCIUBICIb, PO3KYMICTb, CMLIUBICMb, CJIYXHAHICD,
NOKIpIUGICMb, Ni003pinicmy, 3aKpumicms, HPOHUKAUGICMb, camodocmamuicms.  [IposioHumu
IHmeneKmyanbHUMU 0COONUBOCMAMU OCIO 3 MIONIEI0 € MPILLIUBICMb, 3AMKHYMICMb | MPAOUYIUHICIMb.
Tonosnumu emoyivinumu pucamu ar00el 3 MIonier € cmaobilbHicmb, CHOKIU, C8I00MICMb, NOOOIBAHHS,
Op2aHi308aHICMb, MOYHICMb, HANPYHCEHICMb | meepdicmb. Ilayienmu 3 mioniclo ma cepeonim pienem
mpugozau/Oenpecii Oynu Ginbws 3aKkpumumu, mpaouyiunumu ma sxcopcmrumu. Ocobu 3 6UCOKUM
pisHem mpusoeu/oenpecii Oynu Oinbu CMPUMAHUMY, BIOCMOPOHEHUMU, NOXMYPUMU, PO3BANACTIUBUMU,
008IpIUBUMY, KOMYHIKADETbHUMY, COYIANbHUMU MA 3 KOHKPEMHUM MUCIEHHAM. Busnauenns
NOWUPEHOCMI  MPUBOICHO-O0ENPECUBHUX CMAHIG; [HMELEeKMYANbHUX eMOYIUHUX, KOMYHIKAMUGHUX
ocobnusocmell X60pux Ha MIonito 3a HASIBHOCMI MPUBo2u ma Oenpecii, 0coONUB0CMel KOMNIAUEHCY
yux ocib mae 6ymu nOKIA0eHo 8 0CHOBY ixX IHOUBIOYalbHUX Npocpam peadinimayii.

Busnauenusn emoyitinux, inmenekmyanioHUx ma KOMYHIKAMUGHUX 0COONUBOCMEL XBOPUX HA MIONII0
Mmae 6ymu nOKIA0eHO 8 OCHOBY GUBYEHHSI emIONamo2eHemudHux hakxmopie opmysants Ho302eHii
3a yiei namonoeii, po3pooKu KOHYenmyaibHux nioxodie 00 peabirimayii, 00 NONINUIEeHHs AKOCMI ix
HCUMMAL.

Kurouosi ciioBa: Acturmarusm; Jlenpecis; Miomis; [cuxiune 3q0poB’st; TpuBora; Xapakrep

Copyright: © 2025 by the authors;
licensee USMYJ, Kyiv, Ukraine.
This article is an open access
article distributed under the terms
and conditions of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/).

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

175


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
mailto:vladimirandco%40gmail.com?subject=

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (157), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

UDC: 378.147:616-057.875:159.9
https://doi.org/10.32345/USMYJ.3(157).2025.176-186

Received: December 11, 2024
Accepted: April 19, 2025

IlcuxoJioro-neaaroriyHi YNHHUKMY, SIKi BIVIMBAIOTH HA MiJITOTOBKY
CTYAEHTiB-MeHMKIiB 10 €IMHOTI0 JAeP:KABHOI0 KBadipikaniiiHOro icnuTy:
iHTerpoBaHoro recToporo icnury «Kpok»

Nap’sa lem’snuyk’, Tersna Anuyk?, Aaiaa Kyk?

'crynentka 3 kypcy HamioHansHuM MEIUYHHUN YHIBEPCUTETY
imeni O.O.boromonbi M. KuiB, Ykpaina

2 mpaktruHuid nicuxosor «llkonu cymeprepoi» Ha 6a3i JJHIT «HarioHansHuii iIHCTUTYT paKy»
M. KuiB, Ykpaina

3 BUKJIaJa4 3aKjiay BHUIOI OCBITH Kadeapu 3araibHoi i MeandHol cuxosorii HarioHanpHui
mennuHui yHiBepcutety iMeHi O.0.boromonsis M. KuiB, Ykpaina

Corresponding Author:
Alla Zhuk

Email: alla.zhuk03@gmail.com
+380667377795

AHnomauia: cmamms npucesayeHa amanizy NCUXoN020-neda2o2iuHuUX YUHHUKIB, WO GNAUBAIOMDb
Ha Ni020MO6Ky CmyO0eHmi6-MeouKie 00 €OUHO20 0epIHCABHO20 KBANihiKayiliHo2o icnumy, 30Kpemda
inmezpoearnoz2o mecmosozo icnumy «Kpox». Ha ocnoei npogedenoco 00cniodcenus U3HAYEHO
OCHOBHI NCUXONOCIYHI MA nedazoeiumi (axkmopu, AKi MOJCYMb YCKIAOHIO8amu abo NOKpauyyeamu
npoyec ni02omosKu cmyoeHmis 00 ybo2o GUNPOOVEaHHA. J{OCTIONCEHHS OXONIBAN0 084 emanu:
@okyc-epynosi 062060peHHs ceped CmyOeHmie mpemv0o2o i Yemeepmozo Kypcis, SKi Manu pizHuil
00C8I0 CKIA0aHHs icnumy, ma MacimabHe aHKemHe onunye8aHHus, ke 00360110 3iopamu 0aHi npo
BNIIUB eMOYILIHO20 CMAHY, MEMOOI8 BUKIAOAHHS, AKOCMI HABUAILHUX Mamepianie i pieHs NiOmpumMKu
3 00Ky 6UK1A0Ayi8 Ha pe3yibmamu mecmy6anHs. Busenieno, wjo 0OHUM i3 KIIOUOBUX HE2AMUBHUX
NCUXONLOCITYHUX YUHHUKIE € MPUB02d, BUKIUKAHA HEBU3HAUEHICMIO Pe3Vibmamis, a maxodic emomd,
no8 ’A3aHa 3 6eNUKUM HABUANbHUM HABAHMANCEHHAM [ XPOHIUHUM CIPECOM, 00YMOBIeHUM BILICbKOBUMU
nooiamu. Cmyoenmu makoxtc 8i03HA4UIU HUZLKY MOMUBAYIIO 00 HABUAHHSL, W0 YACO 3YMOBIIEeHA CAMe
yumu gaxkmopamu. Boonouac ceped cmpameziii NOOONAHHS NCUXOLOSIYHUX MPYOHOUI68 BUSHAUEHO
CaMOOUCYUNIIIHY, RIOMPUMKY 3 OOKY KOlle2 Ma 8UKIA0aYie, a MaKodc 6I0NOYUHOK I 3a1yYeHHs 00 THUUX
8U0i8 OisnbHOoCmi. AHANI3 NE0A202iUHUX ACNEeKMI8 NiO20MOBKU BUABUE HU3KY NpobieM, No8 s3aHuUxX
3 AKICMIO HABYAILHUX Mamepianie, 30Kpema 3acmapinicms 06a3u mecmosux 3a80aHb, HASAGHICHb
NOMUNIKOBUX BIONO0GIOell y mecmax, HesiONnosiOHICmb 3michy icnumy chneyianizayii cmyoewmis, a
MaKodic HeOOCMAamHuI0 yeazy uxiada4ie 0o po3doopy mecmosux 3asoanv. Ceped npono3uyii uooo
NOKPaujeHHs: Ni020MOBKU CIMYOeHmMU BUCTIOBUNIU HEOOXIOHICMb OHOBIIEHHS MeCcmoux 0a3, 66€0eHHs.
OiNbLUWOI KITbKOCMI NPAKMUYHUX PO300Di6 Mecmie i3 NOSCHEHHAMU NPABUTbHUX 810N08I0ell, CTNEOPEHHS.
MEMOOUUHUX PEeKOMEeHOayill 018 Ni020MOBKU, a MAKONC 3MIHU Ni0X00i68 00 opeaHizayii Ha84AIbHO20
npoyecy 3 ypaxysawuam nompeb cmyoeumis. OOHUM i3 8ANCIUBUX ACNEKMIE NIO20MOBKU MAKONC
€ NCUXON02IYHA NIOMPUMKA, WO BKIIOUAE NPOBEOEHHSI MPEHIH2I8 31 CIMPecOCMIUKOCMI, CMEOPeHHS.
be3neyno2o cepedosuia nio 4ac HA8UaHHA i POPMYBAHHA MOMUBAYILIHOT CKIA00801 3 OOKY UKNAOAUIE.
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Baocnusum € numanns opeanizayii camoeo icnumy, OCKiIbKU HEOOCMAMHbLO KOM@OPMHI YMOBU
CKAAOAHHS, MEXHIUHI MPYOHOWI MA HCOPCMKI BUMO2U 00 3ANOBHEHHS. OJLAHKIE MOICYMb 000AMKOBO
niosuwjyeamu pieeHb cmpecy cepeo cmyOoeHmis. 3anponoHO8aHi 6 O0CNIONCEeHHI peKoMeHOayii
CNPAMOBAHI HA KOMNJIEKCHE 8UpiUleHHs NpobieMu WisIXOM YOOCKOHAIEeHHA HABUANIbHUX Mamepiais,
3MIHU NIOX00i6 00 BUKIIAOAHHS, OP2AHI3AYIT NCUXONI02TYHOI NIOMPUMKU MA nepe2isidy YMO8 NPOBE)eHH s
icnumy. Ompumani pe3yibmamu MOXICymv Oymu GUKOPUCMAHI Ol 800CKOHANEHHS NiO20MOBKU
CMYOeHmi6-MeOuKie, ujo cnpusmume niOBUUWeHHIO IXHIX aKxadeMiuHux ycnixie i hopmysanHio cmitkoi
npogecitinoi momusayii.

Kurouosi cioBa. OcCBiTHI BUMIPIOBaHHS, cTparerii HaBYaHHs, MEIWYHA OCBITa, CTYAEHTHU-
MEJIMKH, TICUXOJIOT14HI ()aKTOPH, AEP>KaBHUH 1CTIUT, METOAM BUKJIAIaHHS

Beryn TiB (ckmamu «Kpok» 1) Tak i HeratuBHHi 3 pec-

3riiHO JiI0YOro 3aKOHOAABCTBAa BCi 3100y-  monueHTH (He ckianu). Ha mepmiomy etari f0-
Baul OCBITHBO-KBali(iKaliHHOrO PIBHA CHELia-  CIIDKSHHS OyJM MPEACTaBICHI PECIIOHICHTH 32
JICT, CTYTEHIB BUIIOI OCBITH MaricTp Ta 0aka-  cremiaiapHicTiO 222 Memununa ta 225 Mennyna
naBp, 3100yBaui cTyrneHs (axoBOi MEPEeaBUINOI  MCHXOJIOTisS, BCI PECHOHAEHTH OyiHM CTyaeHTa-
OCBITH 32 CIIEIIaJIbHICTIO ramy3i 3HaHb ‘22 Oxo- My HaiioHanbHOr0 MEIUYHOTO YHIBEPCHTETY
pOHa 370pOB’s” NOBUHHI cKiIacTu eauHuit gep-  imeni O.0. boromonbus. Ha ocHOBI pe3ynbrariB
’KaBHUI KBami(iKaliiiHUM ICOUT I1HTETPOBAHMI  TEPILIOTO eTamy JOCTiHKEHHS OyJI0 po3poOieHo
tectoBull icnut “«Kpok»” (mam — “«Kpok»”)  aHkery, 10 ClIyryBajia iHCTPYMEHTOM 300py eM-
[1,2,3]. nipuyHUX JaHux. Ha apyromy erarmi nociimkeH-

[IpoananizyBaBIIM pe3ylbTaTH CKIAJAHHS  Hs 31HCHCHO ONUTYBaHHS 13 BHUKOPUCTAaHHIM
«Kpoky» 3a ocTaHHI pOKH, MU 3BEpHYIHU yBa-  cepBicy Google Forms, y sikoMy B3suld ydacThb
I'y Ha 3HayHe MOTIpIIEHHS SKICHUX 1 KUIbKicHUX 113 pecrnonaenTiB. BubipkoBy rpymy ckianu
pe3ynbTariB «Kpoky». 3Bu4aifHO, CUTYyaIlis, sIKa  HACTYIHI KaTeropii: CTyJAeHTH-MEINKH, IHTePHH
CKJIajlach B HAlliid KpaiHi 3a OCTaHHI POKM HE  Ta BHITYCKHHKH BHIIMX MEIUYHUX BYy3iB. basa-
CTpUsUIa TIOKPAIIEHHIO Hi SIKICHUX, HI KUIBKIC- MM IJIS JOCIKEHHS OyJIM BHILI MEAUYHI BY3H:
Hux nokasHuki, COVID-19 2020 — 2021 poku, HamioHaJbHUII MEIUYHUI YHIBEPCUTET IMEHI
MOBHOMacHITaOHe BTOprHeHHs Ta BiiicbkoBuil  O. O. boromonbeus — 76 (68%); XapkiBchbkuid
ctad 3 2022 poKy 1, IK HAC1IOK LUX MOAIN, TUC-  HALIOHAJBHUA MEIWYHUN YHiBepcuTeT — 12
TaHI[IiHE HaBYaHHS. Aje OKpiM mux BUKIMKIB  (10,6%); Omechbkuii HaliOHAIBHHA MeIAIHHIMA
ICHYIOTh 1llle J0/aTKOBi (hakTopH, sKIi MOXYyTb  yHiBepcuteT — 11 (9,7%); JIbBiBCchKMI HaIlio-
BIIMHYTHU Ha pe3yabpratu «Kpoky». HaybHUM Mexanunmid yHiBepcuteT — 1 (0,8%);

Mera KuiBcbkuit mennunuil yHiBepcurer — 3 (2,6%);

JlOCIIIAUTH TICUXOJIOTO-NIEIaroriuHl YMHHU-  3amopiKChbKUi IepKaBHUI MEIUIHUHN YHIBEPCH-
KM, K1 BIUIMBAIOTh Ha MIATOTOBKY CTYACHTIB-Me-  TeT — 3 (2,6%); CyMCBbKHii aepKaBHHI yHiBep-
mkiB 0 «Kpok». Buznauntu metoau ta nuisaxu,  cureT — 2 (1,7%); BiHHUIBKUN HalliOHAIBHHI
AK1 O MOJETHIMIN MIATOTOBKY CTYIEHTIB — Me-  MeaudyHuid yHiBepcuteT — 2 (1,7%); Uepkachkuii
mukiB 10 «Kpoky» Ta MOKpammiam pe3yinbTaTH  HalliOHAJIBHUH YHIBEPCHTET iM. XMEIbHUIIBKO-

ckiamganHsa «Kpoky». ro— 1 (0,8%); Jlyrancpkuii MeqUUHUN yHiBEp-
Marepiaju Ta MeTOIH curet 1 (0,8%).
JlocmipkeHHsT TPOXOaMIo B Ba eranmu. Ha PesyabTaru

NepUIOMy eTari TOCIiPKEHHs IPUIHSAIIO y4acThb CrieniaJIbHOCTI PECMOH/ICHTIB, SIKi MpHiiMa-

20 pecnionzenTiB: 10 cTyaeHTIB 3 Kypcy, SKi I0-  JIM y4acTh Y IOCIIKEHHI, pO3MOIUIMINACS Ha-
TYIOThCS 10 cKinagaHag «Kpok 1», 1 He Manmu 1oc-  CTYHHHM YHHOM: MeauiuHa — 69%; MeandHa
Biny cknamanHs «Kpoky» ta 10 crynenriB 4 kyp-  ncuxosnoris — 14,2%; ctomarosoris — 7,1 %; me-
Cy, sIKi Bke Manu 1ocBig ckinamganus «Kpox» 1,1 miarpis — 7,1%; dapmariist, mpomuciioa dapma-
MAIOTh SIK IO3UTUBHUN pe3yabTar 7 pecnoHaeH- g — 2,7%.
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A

7%

14%

69%

B MeauIMHa
B MequYHA IICUXOJIOTIsS
CTOMATOJIOT s
remiaTpist
B dapwmartis, npoMuciosa (apmaris
Puc. 1. CrieriaJibHOCT1 pECIIOH/ICHTIB,
SIK1 IPUAMAJIM Y4acTh Y JOCIIIKEHH]

OCKUIbKY y TOCHTIPKEHHI IPUHMaIU y4acTh
PECIIOHIEHTH, SIKI TTepeOyBaloTh Ha eTalli aKTHB-
Ho1 miarotoBku a0 «Kpok» abo ckiamany icnur,
Jiama3oH KypciB BUIVISAA€ HACTYTHUM YHUHOM:
ctynentH 3 kypey — 61 (54%); ctynentu 4 kyp-
cy —10 (8,8%); ctymentu 5 xypcy — 10 (8,8%);
ctynenta 6 kypcy — 10 (8,8%); intepn — 14
(12,4%); 3akinuuB HaB4aHus — 8 (7,1 %).

7%

12%

9%
54%

9%

9%

m3 m4
B iHTepH

5

¥ 3aKiHYMB HaBYaHHS

6
Puc. 2. Po3nofin pecoHACHTIB IO Kypcam

Hocsin cknagannas «Kpoky»: BiACyTHiH noc-
Bix cxiamanus «Kpox» — 55 (48,7%); cxnamum 3
nepioro pazy — 50 (44,2%); cxinanu HE 3 nep-
uoro pasy — 6 (5,3%); ne cxmanu — 2 (1,8 %).

Ha nepomy erani Hamu 6yJ10 TpOBEIECHO ABA
(hOKyc-TpymnoBi TOCHIKEHHSI, SKi IPOXOANIN B
oHJaiiH (opmari Ha mardpopmi ZOOM. Yuacts

2%

5%

49%
44% °

B BiJICYTHil B CckJanu 3 MepIIoro pasy
ckianu HE 3 nmepmioro pasy
HE CKJIaJIH

Puc. 3. Jlocsin cxiaganns «Kpoky»

B JIOCJI/DKEHH1 OyJia MOBHICTIO aHOHIMHOTO. [[i-

JTHOBOIO AYJUTOPIEI0 CTAM CTYASHTH 3-TO, SIKi

nepeOyBalOTh Ha erarli MAroToBku 10 «Kpok»

1, Bchoro Oynmo mpucytHs Tpyna 3 10 oci6 Ta

CTYACHTH 4 KypcCy, SKi BXXE€ MalOTh JIOCBIJ CKJIa-

naHHs «Kpok» 1, KiIbKICTh peClOHACHTIB OYyI10

10 oci6. Meroro nanoro eramy OyIo:

1. BusiBUTH OCHOBHI TCHUXOJOTIYHI Ta
MeAaroriydHi YWHHUKH, SKi BIUIMBAIOTH
Ha €(EeKTUBHICTh MiATOTOBKU CTYIEHTIB-
MEJIMKIB 70 CKJIaJIaHHs icTIUTIB «Kpok».

. O06roBopuTH €QEKTHBHI METOIU CaMo-
CTIMHOT MiATOTOBKH Ta POJIb BUKJIAJAYiB Y
HaBYaJILHOMY IPOIIECI.

Ha rpynoBiit quckycii po3risganucs MUTaH-
Hsl, SIK1 JIOTIOMOTJIA BUIUTHUTH OCHOBHI ()aKTOPH,
AK1 BIUIMBAIOTh HA MIATOTOBKY 10 icmuTy. [Iu-
TaHHS CTOCYBAJIUCS TICUXOJIOTIYHOTO Ta Meaaro-
TIYHOTO aCTIEKTY.

Bci yyacHukH TpymoBoro iHTepB’t0 Opanu
AKTHBHY y4acTh B 0OrOBOPEHHI MUTaHb, SIKi OyJIH
3aMpoIOHOBAHI MOACPATOPOM, IIIHPO Ta BiIKPH-
TO IUIMJIMCS BIACHHUM JOCBIZOM IIIATOTOBKH Ta
ckinanganusa «Kpoky».

[ rpynoBoro o0roBopeHHsi HAMHU OyJIH
3alPONIOHOBAHI HACTYNHI II’ATh IUTAHb:

1. SIxi nmcuxonoriyHi (akTopH 3aBa)karoTh
BaM B miAroToBIi 10 «Kpoky»?

2. Sk BU MonaeTe TMCHXOJOTIYHI TPYTHOII
IpH MiArOTOBIN A0 «Kpoky»?

3. Slki mpoOnemu 1MoB’si3aHi 3 BUKIIATaHHIM
«KpokoBUX» JUCHUILIIH YCKIQIHIOIOTh Bally
MiTOTOBKY JIO iCTIHTY?
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4. Sxi ocobmuBocTi BuKIagaHHsI «Kpoko-
BUX» JAUCITUIUTIH JOTIOMararoTh BaM IiAroTyBa-
THUCS 10 iCIUTY?

5. Bami noGakaHHs 11010 opraHi3aiiii mpo-
1ecy miaroToBku 10 «Kpoxy».

3a pe3ynbTaramMH TEpIIOro eTamy Halloro
JOCTiKeHHs Oyll0 BULJICHO OCHOBHI (hakTopw,
SIK1 BIUTMBAIOTh Ha MIJATOTOBKY Ta CKJIAJaHHS 1H-
TerpoBaHoro icnuty «Kpok».

OTxe, CTyIeHTH BUIAUTHIIA HACTYTHI OCHOB-
HI TICUXOJIOT14HI ()aKTOPH, SIKi HEraTUBHO BILIH-
BalOTh HA MATOTOBKY 10 «Kpoky»:

¢ TpuBora, moB'sI3aHa 3 HETaTUBHUMH
OYIKYBaHHSIMH PE3yJIbTaTy.

Broma mixg 4yac miaroroBku (HaBYaHHS,
CEMECTpPOB1  ICOMTH, MIJATOTOBKA IO
«Kpoxy»...).
Bincytnicte MoTuBanii (Hemae OakaHHS
BUUTHCS).
e Jlinom.
¢ XpoHIYHMI CTpec Ta BTOMa MOB'SA3aHi 3
BIiHOIO (TIOCTIMHI TPUBOTH, OOCTPLIH,
€MOIliiHEe BUCHAKCHHS ).

PecnionnienT mpu OOTOBOpPEHHI TAaKOX BH-
i akTopu, SKI TOMOMArarTh iM JI0JaTH
TICUXOJIOTIYHI TPYIHOII ITiJT Yac IMiATOTOBKH 0

«Kpox»:
e Camonmucuuiurina (CKIaJaHHA  IUJIaHIB
po0OTH, PO3MOALT HABAHTAKEHHS)
e [linTpuMkKa  OTHOTPYINHUKIB,  APY3iB,

OJIM3BKHUX, BUKJIAIa4iB.
[TepexnroueHHs, BiJBONIKaHHS Ta 1HIII
BUIH TISUIBHOCTI.
BianounHok (3ycTpidi 3 Apy3sIMH, 3aHATTS
CIIOPTOM, X001, TOIIIO).
[Tomyk pecypcy B camomy co0i, Bipa B
CBOI CHJIH.
Jlo mnuTaHb, MOB'I3aHUX 3 BHUKIIAJAHHIM
«KpokoBHUX» TUCIHUIUIIH, SIKI YCKIAIHIOIOTH/
yCKJIaaHIOBaNuM Bamry miAroToBKYy A0 iCIUTY
YYaCHUKH BUJIUTHIIN TaKi MOMEHTH:
e He axryanpHa 0a3za TeCTIB, sIKI PO3IVIsi-
JIAIOThCS HA 3aHATTIX.

¢ BincyTHiCTh MIATPUMKH Yy BUKIAJadiB
("Tu e 3nacu «Kpox»")

¢ Buxianad He MOSCHIOE YOMY Ta YH iHINA
MpaBWJIbHA BIJIMOBIAb Y TECTAX.

¢ < baliayKicTh BUKJIQJa4iB A0 BUKJIQIaHHS
«KpoKoBHX» TUCIMILIIH.

ISSN 2786-6661
eISSN 2786-667X

HasBhicte B 0a3i llenTpy TectyBaHHA
TECTIB 13 IPYKapChKUMU TOMUIIKAMHU.
Tectu Ha «Kpok» He BIIMOBIIAIOTH
CIIEIIaIbHOCTI, Ha SIKiH S HABYAIOCh.
3acrapili  OIAPYYHHKH,  T10
BUKJIAIAIOTHCS JESIK] JUCLUILIIHHA.

Ha ocHoBi nepiioro eramy gociikeHHs Oyna
po3pobiieHa ankeTa. J{pyruii eTam 10CTipKeHHS
nependayaB BU3HAYCHHS aKTyaJIbHOCTI — TIpO-
OJyeM, 3 SIKUMU 3yCTPIYalIuCs CTYACHTH-MEIUKN
Ta BUIIYCKHUKU MEIWYHUX BY31B MpHU MiATOTOB-
i 10 «Kpoky» ta rioro cknaganas. OnuTyBaH-
Hs TIPOBOAMJIOCH JTUCTAHIIMHO, Ha TIaTdopMi
google-forms, Ta aHOHIMHO, IO JaJ0 3MOTY OT-
pUMaTH YECHI BIAMOBII YYaCHHKIB.

[To xo’xHOMY 13 UTaHb PECHOHACHTaM OyJ10
3alpONOHOBAHO BHOPATH HE OijbIlle TPHOX BiJl-
MOB1ICH, 1€ JOTIOMOIJIO BUSHAYUTH HallaKTyalb-
HiII MpoOsieMu, 3 SKUMH CTUKAJIUCS CTYAEHTU
Ta IHTEPHU B TIPOLIEC] MIATOTOBKHU Ta CKJIAJIaHHS
«Kpoky», a Tako’)Xk BUOKPEMUTH OCHOBHI CTpaTe-
rii, K1 JormoMaraiy mo0JIaTu IpoOIeMH.

VY Mexax OoCHiKeHHs Takok Oyio mpoaHa-
J130BaHO TICHXOJOTIYHI YMHHUKH, 10 MOXKYTh
YCKJIaIHIOBATH MPOIIEC MiATOTOBKH 0 JilIeH31ii-
Horo icnutTy «Kpok». 3 mi€r0 MeTo ydyacHUKaM
OMUTYBaHHS OyJ0 3almpONOHOBAHO BIiAMOBICTH
Ha 3amuTaHHs: «SIKi TcuXoJoriuHi (akTopH
3aBaXXalTh / 3aBakasM Bam y miaArotoBmi 10
«Kpoxy»?»

OTtpumaHni BiamoBiai Oyso kinacugikoBaHO 3a
OCHOBHHUMHM THITAMH TICUXOJIOTTYHHX Oap’epiB,
30KpeMa TPUBOXHICTh, BTOMA, HU3bKa MOTHBA-
1is, cTpax nposany Tomo. ['padik HIKYe Bino-
Opakae po3Mo/Iii PECTIOHICHTIB 32 3a3HaYEHUMU
(baxTopamu, 1110 103BOJISIE OILIIHUTH OIIMPEHICTh
TUX YU HIIUX TICUXOJIOTTYHUX TPYIHOIIIB CepesT
CTYJICHTIB.

BinmoBigHO [0 pe3ynbrariB  BiJICOTKOBOTO
criBBiiHOMEHHs Kateropii "[Icuxonoriuni gak-
TOPU 3aBa)karOTh/3aBakald BaM B miAroToBii
1o «Kpoky»" maemo HactymHi pesyasratu. [o-
JIOBHUM TICUXOJIOT1YHUM (aKTOpOM, KU 3aBa-
xae y miarotoBui 10 «Kpoky» € "Broma mijg gac
HaBuaHHA" — 90 (79,6%). HactynHum 3Ha4uMMuM
IICUXOJIOTTYHUM (PAKTOPOM PECIOHACHTH BH3HA-
YiIn "TPUBOTY, NIOB’A3aHYy 3 HETaTUBHUMHU JyM-
KaMM, XpOHIYHUH CTpecC Ta BTOMa Bij BiAHU" —
72 (63,7%). 3nauHo HKYUMU € "miHomii" — 38
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Puc. 4. fxi ncuxonoriudi ¢pakTopu 3aBakaroTh\3aBaxxaiu Bam y miarorosii 10 «Kpoky»?

(33,6%) Ta "BigcyTtHicTh MoTHBamii' — 37
(32,7%). BaxymBo 3a3Ha4MTH, IO OCTaHHI JBa
(hakTOpH, HATOJOCHUIM yYACHUKH, € HACIHIiIKOM
BIUTMBY BTOMH BiJl Y40OBOTO HaBaHTa)KCHHS Ta
XPOHIYHOTO CTPECY Yy 3B’SI3Ky 3 BOEHHUMH JTiSIMH.
3 METOI0 JOCIIHKEHHS CTpaTeriii caMopery-
JIALIT Ta TOOJIAHHS IICUXOJIOTIYHUX TPYIHOIIIB,
cTyieHTaMm OyJi0 3almpoONOHOBAHO BiJIMOBICTH Ha
sanuTagHs: « Sk Bu monaere / momaiau mcuxosio-
TIYHI TPYIHOIII MPHU MiATOTOBIN 10 «Kpoky»?»
AHaJi3 BIiANOBIACH T03BOJIMB BHOKPEMH-
T OCHOBHI MiAXOAU 10 3HUKEHHS €MOI[IHHOTO
Hanpy>XeHHs Ta MiATPUMAHHS MCUXOEMOLIHHOT
CTaOUTFHOCTI MiJ Yac MIATOTOBKU JIO ICIIUTY.
Cepen HMX — MJIaHyBaHHA 4acy, (i3myHa ak-
TUBHICTh, TICUXOJIOTIYHA MATPUMKA 3 OOKY OTO-
YeHHs1, TEXHIKM pernakcaiii Tomo. ['padik momae
YaCTOTHHM PO3IOJIi 3aCTOCOBAHUX PECIIOHICH-
TaMU METO/IIB, 110 103BOJISIE BUSBUTH HAMMONIH-
pEHiIli 3 HUX Ta OLIHWTH 3arajJbHUN PiBEHb CBI-
JIOMOTO MiIXOy JI0 MOJIOJIaHHS CTpecy.
OcHOBHMMH MeTOaMU OOPOTHOM 3 TICUXO-
JIOTIYHUMH TPYAHOIIAMH TPU MiArOTOBILI 10
«Kpoxy» cranu: camoaucuuuiina — 69 (64,6%),

MOLIYK 30BHIIIHIX Ta BHYTPIMIHIX pecypciB — 61
(54%), BignounHok — 58 (51,3%), miarpumka —
40 (35,4%). MoxxeMo MOMITUTH, 1110 OiTbIIa Ya-
CTHHA PECIIOHJ/ICHTIB HAJa€ MepeBary caMoIucC-
[IUILTiHI Ta ITYKa€ CII0COOU CaMOCTIHHO JTOCSTTH
IIOCTAaBJIEHO] 3a1au4i.

OaHuM 13 BOXXIUBUX aCIIEKTIB JOCIIIKEHHS
CTaJ0 BUSABJICHHS MPOOJIeM y BUKJIAAaHH] JIIIICH-
31HHO OpIEHTOBAHUX MUCIMIUIIH, SKi, HA TyMKY
CTYIICHTIB, YCKIAIHIOIOTh €(QEKTUBHY IMiIro-
TOBKY 10 icnuty «Kpok». 3 miero meroro OyIio
MOCTAaBJICHO 3alMUTaHHsA: «SIKi mpobiemu, mos's-
3aHi 3 BHUKJIaMaHHIM «KpOKOBUX» MHUCIUILTIH,
YCKJIQTHIOIOTH/YCKIIaAHIOBAIM Bamry miaroros-
Ky JI0 icuTy ?»

AHaUi3 BIAMOBIAEH PECIIOHACHTIB JaB 3MOTY
BHU3HAYUTH KJIIOYOBI MPOOIEMHI 30HHU, 30KpeMa:
MEePEBAHTAXEHICTh HABYAJLHUM MaTepiajioM,
BIJICYTHICTh CHCTEMaTH3aIlil 3HaHb, HU3bKa MO-
TUBAIlis BUKJIAJa4uiB, HEY3TOKEHICTh MPOTPaMHU
3 BUMOTraMH icnuTy Tomo. I'padik HIKYe BiIO-
Opaxkae KUIbKICHE CITIBBIIHOIICHHS 3a3HAYEHUX
npo0eM, 110 J03BOJISIE OLIHUTH CTYIIHB IXHbO-
TO BIUTUBY Ha SIKICTh MiATOTOBKU CTYICHTIB.

mizrpnica | 35.4%

sianownrox | 51.3%

nomryk somimix Ta Bryrpinmix pecypein | 547

cavomemmina. | 64.6%
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Puc. 5. Slk Bu nonaere\nonanu ncuxoiaoriydi TPyAHOIL NPH MiAroToBLi 10 «Kpoky»?
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BIZICYTHICTh OOIpyHTYBaHHsI 3 OOKY BHKJIaqa4ya o
N 22.5%

BIZMIOBICH Y TecTax

OalIy»KiCTh BUKJIAJAYiB 10 BUKJIAIaHHS
”Y i 20 SISO | 2 4,

Ta HeBignosiaHicTh TecTiB KPOK cremniaabHOCTI

sincyruicts mixrpumkn y suknatadic [ NG 34.2%

ne axtyanpia Gasa rectis NG 34.2%

sactapini mizpywmcn [N 53.2%

T B Oy e . 62.2%
b
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Puc. 6. Sxi npoGiemu moB'sa3aHi 3 BUKIaAaHHAM «KpOKOBUX» JUCHUILIIH YCKJIAAHIOIOTE/YCKIIa THIOBAIN
Bamry migroroeky no icnury?

[lenaroriuni hakTopH, K1 HA TyMKY PECIIOH-
JICHTIB, CTBOPIOIOTH TPYIHOIL Y MiArOTOBII IO
«Kpoky» ckiiagaroTh HacTymHE CIiBBiAHOIICH-
Hs. [lepeBaxatounM ¢akTopoMm € "HasBHICTH B
0a3i LleHTpy TecTyBaHHS TECTIB 13 APYKAPCHKH-
mu nomukamu" — 70 (62,2%), moHaa MoJI0BU-
Hy 60 (53,2%) cknanu "3acTapini miapyIHUKA".
Haromicts, "He akryampHa 0aza TecTiB" — 39
(34,2%), BiaCyTHICTb MIATPUMKHU Y BHUKJIAJa-
yiB — 39 (34,2%), GaliayXicTh BUKJIaJIa4iB J0
BHKJIQJIaHHS Ta HEBIAMOBITHICTD TECTIB «Kpok»
cnemianbHOCTi — Mo 26 (23,4%), BiICYTHICTH
oOIpyHTyBaHHs 3 OOKYy BMKJIaJa4a BiJIOBieH y
tectax — 25 (22,5%).

3 MeTOI0 BHSIBJICHHS €()EKTHBHUX I€aroriv-
HUX MIXOIIB, 1[0 COPUSIOTH MiTOTOBIII CTYICH-
TiB 10 CKJIaJaHHsI JileH31iHoro icuty «Kpox»,
pecrnoHIeHTaM OyJo 3aIpPOMIOHOBAHO BiMOBICTH
Ha BIJIKpUTE 3alHUTaHHS: «SIKi METOAMYHI 0CO0-
JTUBOCTI a00 MiAXOAW Y BUKJIAJaHHI JIIEH31HHO
opiearoBaHuX («KpokoBHX») TUCHMIUTIH, Ha
Bamry qymky, HaitOiIbIe CIpUSFOTH €(DeKTUBHIM
MITOTOBIII 10 ICTIUTY ?»

OtpuMaHi BigmoBiai Oynu y3arajdbHEHI Ta
3TpyIOBaHi 32 TEMAaTHYHUMHU KaTEeTrOpisiMHU, Ha
OCHOBI sKkux moOynoBaHo rpadik. Bin memoH-
CTpPY€ PpO3MOALIT BIAMOBIAEH CTYAEHTIB IIOAO
THX aCICKTIB BUKIIAJaHHS, SKi BOHH BBa)KAIOTh

nizrprnca picrazain [ 31%

sinnosinuicts Tectis KPOK 1o cneuiansrocti [ NG 32.7%

BiIKPHUTICTh BHKJIAIA4iB JI0 3aIIUTAaHb CTYJICHTIB, 00 CTyICHT

He 0OsIBCS 3aITUTYBATH, SIKIIO U ino N 36,3%
y , AKII[0 HOMY IIOCh HE 3pO3yMLIO

smpasscrss movox  Gasi LT [ 56.6%

poatip rectin a sansrrs [ 69
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Ta METOJUYHUX peKoOMeHaalii o miarorosui 10 Kpoky >
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Puc. 7. fIxi ocobnmuBocTi Bukiaganas « KpokoBHX» MUCHHILIIH Jormomarand 6 Bam
MiATOTYBaTHUCS 10 iCTTUTY?
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npaiosas 3 pererutopom [l 4.4%

00'eqHyBaJHCS 13 APY3SIMH Ta OJTHOIPYITHUKAMH
B MiHi-TpynH 1o miarotosui 1o KPOKy

I 34.5%

xynysas kypr [ 37.2%

IIPOCTO 3a3yOproBaB/3a3yOproBaia MpaBuIbHi I 0.6V
BiAmoOBial 70

JIO€THYBAJIUCH JI0 TPYII B COLIAJIbHUX MEpExKax,
Jie po3risiianuch TecTd Ha Kpox

MPOXOMB/TIPOXOIMIIA TECTH
Ha iHTepHeT-tuaTdopmax

0%

HaO1IbII KOPUCHUMH 7S ATOTOBKH 10 «Kpo-
Ky».

3MiHHM B IEJarorivHOMY IpoIeci, siki 6 gomo-
MOTJIM CTY[ACHTaM y MIATOTOBII Ta MOKPAIIWIH
pesynbrati «Kpoky» BHOyIyBaNIHCh HACTYITHUM
yuHOM: 85 pecrnoHneHTiB (75,2%) — HasBHICTb
aKTyaJIbHUX 0a3 TECTIB, Ta METOAMYHHUX PEKO-
MeHamii mo miarotosii 10 «Kpoky»; 78 pec-
MOHJEHTIB (69%) — po30ip TecTiB Ha 3aHATTIX;
64 pecnionenTH (56,6%) — BUIIPaBIEHHS IOMU-
nok B 0asi Llentpy tectyBanHs; 41 pecrioHIeHT
(36,3%) — BIZKpUTICTh BUKJIQIAYiB J0 3aIUTAHb
CTYIIEHTIB, III00 CTYIEHT He OOSBCS 3alUTYBATH,
SIKIIO HOMY IIIOCh HE 3p03yMiio; 37 pecroH/IeH-
TiB (32,7 %) — BinnoBiAHICTH TecTiB «Kpok» 110
cnemianbHocTi; 35 pecronaeHT (31%) — mia-
TPUMKA BHUKJIQIaviB.

OpHuM 13 HanpsIMiB JAOCIIDKEHHS CTaja ca-
MOCTilfHa oprasizailis HaBYaJbHOTO MPOIECY
CTy[IEHTaMH TiJ] Yac MIATOTOBKU O JIiIIEH31i-
Horo iciuty «Kpok». Y 3B’s13Ky 3 1M Oyiio mo-
CTaBJIEHO 3amuTaHHs: «SIk Bu opranizoByete /
OpraHi30ByBaJIM CBOKO MIATOTOBKY 10 «Kpoxy»
CaMOCTIHHO?»

OTpuMaHi BIAMNOBiI J103BOJIMIU BHOKpe-
MHUTH OCHOBHI IJIXOAX O CaMOCTIHHOI Mij-
TOTOBKH, 30KpeMa: BHKOPUCTAHHS TECTOBHUX
margopM, TOBTOPEHHS Marepiajxy 3a Tema-
MH, poOOTa 3 KOHCIIEKTaMU Ta MiIPyYHUKAMH,
y49acTh y CTYICHTChKHX Tpynax tomio. [Ipen-
CTaBJICHUH Tpadik JEMOHCTPY€E pO3MOALT 00-
paHHMX CTpaTerii cepen PECHOHICHTIB, 10 A€
3MOTY OIIIHUTH PIBE€Hb CaMOOpraHi3aiii Ta 1o-

I 54%
I, 92%
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Puc. 8. fIx Bu opranizoByeTe/opraHizoByBaii CBOIO HMiATOTOBKY 10 «Kpoky» camocriiiHo?

MyJSPHICTh KOHKPETHUX METOAIB CaMOMiAro-
TOBKH.

HaiiBuimmii BiICOTOK CKJIaB BapiaHT "MPoOXo-
JIMB/TIPOXOIMIa TECTH Ha IHTepHET-TuIaTGopmax
(Krok Lead, TestKrok.org.ua)" — 104 (92%).
Takox pecroHIeHTH BiI3HAYMIA KOPUCHUM JI0-
€IHYBaTHCh JI0 TPYII B COIIATbHIX MEPEkKax, /e
po3smsinanuck rectu Ha «Kpox» —61 (54%). Ipo-
CTO 3a3yOproBaB/3a3y0OproBaja MpaBUIbHI BiJIITO-
BiZli — 56 (49,6%). KymyBa kypcu — 42 (37,2%).
O0'egnyBasncs 13 APY3IMH Ta OTHOTPYTHUKAMHU
B MIHI-ITpynu mo migrorosmi 10 «Kpoky» — 39
(34,5%). IlpawroBaB 3 penetutopom — 5 (4,4%).
OTKe, HAUTTOIIMPEHIIIUM CITOCOO0M OpraHizartii
MiATOTOBKU JIO ICIIUTY, 3Ba)KalOuW Ha pe3ysbTar
OMUTYBaHHS, MOXEMO BBa)KaTH TPEHYBaHHS Ha
IHTepHeT-TuIaTGopMax Ta COLIaIbHI MEpexi, B
SKUX CTYJICHTH Ta IHTEPHH PO3INISIAIOTH MPH-
Kinanu TecTiB. HalimMeHmry wacTKy BiImoBinei
CTAaHOBUB BapiaHT 3BEpPHEHHS J0 PENETHTOPA.

Oo0roBopeHHs

B xomi amckycii Ta OHJIANH-ONMHUTYBaHHS
YYaCHUKU JOCHIDKEHHS, HE 3Ba)KAaOUW Ha pi3-
HUHW JOCBIJ CKJIaAaHHS ICITUTY Ta MiATOTOBKHU 10
HBOTO, BUCJIOBUJIM HACTYIHI MOOa)XaHHs II0J0
oprasizaiii npouecy maroToBku 10 «Kpoky».

1) Skictb TecTiB Ta iX oHOBIIEHHS. OHOBJICH-
Hs 0a3u TecTiB, BUJAJICHHS 3aCTapuIMX MUTaHb 1
THUX, SIKI HEaKTyalbHI B Cy4acHiil meauuuHi. 3a-
Oe3redeHHs] OAHO3HAYHUX BiAMOBI/IEH Ta BUKIIIO-
YeHHsI IOMUJIKOBUX TECTiB. 3MiHa opMaTy TECTiB
JUISL PO3BUTKY KJIIHIYHOTO MHCJIEHHS 3aMiCTh Me-
XaHI4YHOTO 3aram’ ITOBYBaHHS BiJIIOBIACH.
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2) Ilpomec migroroBku. Yacrimmii po3oip
TECTIB Ha 3aHATTAX 13 MOSICHEHHSIMH TPaBUIIb-
HHUX BiamoBigei. JlomaTkoBi MeTOAWYHI MaTe-
pilanu, KIFOYOBi CJIOBa Ta CKOPOYCHI KOHCIIEKTH
y Bigkputomy aoctymni. HasBHICTb y BiIbHOMY
JOCTYTII aKTyaJlbHUX 0a3 TeCTiB, AJIsl TPEHYBaHb.

3) Opranizaiisi TecTyBaHHS. 3a0€3MIEUCHHS
KOM(pOpPTHUX yMOB i 4ac icruty. CTBOpEHHS
MO3UTHUBHOI TMICUXOJIOTIYHOI aTMocdepu i Jac
icuTy. 3MEHIIICHHS 3araJIbHOr0 HaBaHTaKECHHS
Ha CTYJEHTIB TIEpe]l ICIIUTOM JIsl O1IBIT SKICHOT
MIITOTOBKH.

4) CrapineHHs BUKIanadiB. binabime mia-
TPUMKH Ta PO3yMiHHS 3 OOKy BHKIaaadiB. Po-
060Ta Ha/J MOMWIKAMHU CTY/AEHTIB 1 MOSCHEHHA
MPUHIUIIB BUPILIEHHS TECTiB. MoTuBalis Ta
CTBOPEHHS MMO3UTUBHOTO CEPEIOBHINA TS -
roroBkd. CTBOpPEHHSI HaBUAIBHUX IUIaHIB, fKi
3aJIMIIAI0Th OLIbINE Yacy Ha CaMOIIATOTOBKY.

5) Ilcuxonoriyna mniarpumka. CTBOpeHHS
TPyI TICUXOJIOTTYHOI MIATPUMKH VISl CTY/ICHTIB,
K1 roTytoTbest 10 «Kpoky». IIpoBenenHs MoTu-
BaI[IHHUX JIEKIIIH CIIKEpaMu, SKi YCHIIIHO CIaln
«Kpox». [lcuxomoriyHa migTpUMKa BUKIagava-
MU Ha erami miaroroBku 10 «Kpoky». IIpose-
JICHHSI TICUXOJOTIYHUX TPEHIHTIB A dopmy-
BaHHS CTPECOCTIMKOCTI Ta HaBUAHHS METO[IB
CaMOJIOTIOMOTH TIPH CTPECi Ta TPUBO3I.

Mu noctaBuwin cobi 3a METy BUIIUIUTH ac-
MEKTH, Kl MOXKYTh y MEPCHNEKTUBI MOKPAIIUTH
AKICTh MATOTOBKH 10 «Kpoky». YV 1poMy Ham
JOTIOMIT aHaJIi3 Ta MACYMKH JUCKYCIi MiX Tep-
1010 Ta APYTor0 POKYC-TPYIIOLO.

OTOX, MU CTBOPUIIM HACTYITHUI MEepeiK pe-
KOMEHJIAIIH, SKi, 3BICHO, 1€ MiJISATal0Th Mepe-
OCMMCJICHHIO Ta aJanTarii 10 peajiil OCBITHbO-
ro mporiecy. [lepeBaramu pekoMeHaIlii, siKi MU
MIPOMTOHYEMO HIDKYE, € JIOCBIJ] PECIIOHCHTIB,
SIK1 CKJIAJIK 1CIIUT, — YCHIIITHO 3 MEpIIoi crpooun
a00 K MMOBTOPHO.

SxicTe TecTiB Ta iX OHOBIEHHS. Baromoro
npobiemMor0 € 0asza 3 MOMNEpeaHiX POKiIB, SKa
MICTUTh THUTAaHHS HEaKTyaJdbHI B HAyKOBOMY
KOHTEKCTI cyyacHOi MeaunmHu. ToOTO Taki, sKi
CKJIQ/IaliUCsl HA MaTepiajaX HayKOBUX JIOCIIi-
JDKeHb YU MEIMYHUX MPOTOKOJIB, SIKi HE BUKO-
PUCTOBYIOThCSI Ha TenepimHii gac. L{i mutanHs
JOCUTH YaCTO 3YCTPIYAarOThCS cepel HOBHX 0a3
tecTiB «Kpok», 13 poky B pik. ToMmy cryneHTam
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HE 3QJIMIIAETHCA HIYOTO 1HIIOTO, OKPIM SIK 3a-
YUUTH 1 "HEaKTyasbH1 TeCTH".

HatoMicTh pecrioHJEHTH BUCIOBWIM TO0Oa-
JKaHHS MEePErITHYTH "HeaKTyaabHl TecTh", 3 Me-
TOIO 3aMIiHNTH X Ha 3aBAaHHS, K1 O BiAIOBIHaIN
Cy4yaCHUM HAyKOBHMM JIOCIIDKEHHSIM Ta KIiHIY-
HUM IpoToKosnaM. Ha 1yMKy pecroH/IeHTiB, 3Mi-
Ha KOHTEKCTY TECTiB 3TiIHO Cy4YaCHUM BUMOTaM
MO3UTHUBHO BIUIMBAaTHUME Ha POPMYyBaHHS KJIiHIY-
HOTO MUCJICHHSI, 110 TT030aBUTh TOTPEOH B MeXa-
HIYHOMY 3ay4yBaHHIO.

[Iponiec migroroBku. HacTymHuM HE MeHII
BaYKJIMBAM €TaIlOM € 3MiHa B [eIaroriyHuX IIij-
XO/aX BHKJIaa4iB Ta OpraHi3allii MmiJIroToBKH 0
«Kpoky».

Mu mnpomnoHyeMo BBecTH pPO30ip TecTiB
«Kpox» 3a ocTanHill piK 13 OOIPYHTYBaHHSIM
NpaBUIBHOI BiJIMOBIJI, 3alPONOHYBATH BHKJIA-
JadyaM BUIUINTA TIEBHUW dYac MiJ Yac 3aHSTh
Ha TOSICHEHHS Ti€l 4M 1HIIO! BIAMOBIMI, TAKOX
CHPUSTUME YCIIIIHIHN MirOTOBLI 0 1CIIUTY PO3-
POOJICHHS JIOMaTKOBOTO METOJUIHOTO MaTepiary
3 KJIFOUOBMMH CJIOBaMHU a00 K CKOpPOYEHI KOH-
CIEKTH Y BIIKpUTOMY HocCTyImi. Biacue, kopuc-
HUM OyJe caM MOMEHT KOMYHIKaIlii 4i AUCKYCIi
MIX BUKJIQJa4eM Ta CTyACHTaMHU (UM IHTEpHaM),
Ta OTPUMAaHHS PO3TOPHYTOTO TOSCHEHHS II0JI0
HE3PO3YMIJIUX TECTIB.

Opranizamis TecryBanHs. CyTT€BUI BIUIHB
Ha YCHIIMIHICTh CKJIAJAHHS ICIIUTY CTaHOBUTH
KUIBKICTh HABAaHTA)KEHHS Ha CTYJICHTIB Hare-
penoani icruty. ToOTO HaBYAIBHHWM TIPOIIEC
noOyJJOBaHUN TaKWM YHHOM, III0 HamepeIoIHi
ICIIUTY, CTYIEHTH CKJIaJaloTh P €K3aMEeHIB Ta
3aKpUBAIOTh TPEAMETH. Y HUX MPAKTHYHO HE
3aJIMIIAE€ThCA 4Yacy Ha TMOBTOPEHHS MaTepiany
nepen «Kpokom». B pesynbrari yoro ix HepBo-
Ba CHCTEMa BHCHaXYIOThCS T4 BOHH HE B CTaHi
B TIOBHIH Mipi BiITBOPUTH CBOI 3HAHHSI ITiJl 4acC
CaMoOro iCIIUTY.

Mu IpoIIOHY€MO TePEnITHYTH HaBaHTaKEH-
HSl HamepenojHi icnuty. MOXIUBO, B3SITH 3a
MPUKIIA]] €BPOMENCHhKI CTaHAPTH, Ta PO3MIISHY-
TH BapiaHT MepEepBH HA MEBHUI Yac mepe iCiu-
TOM. 3 Ti€I0 METOI0, a0U CTYJEHTH Maji 3MOTY
SKICHO MiJITOTYyBaTUCH, IPUTaaTH OKPEMi TeMH,
SIK1 BUHOCSITHCSI HA ICTTUT, Ta BIIHOBUTH CHJIH.

Takok Ha pe3ynbTar iCOUTY BIUIMBAE Op-
rafizamis Ta piBeHb KOM(OpPTYy YMOB, B SIKUX
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CTYJIEHTH CKJIaJaloTh icnuT. MU MaeMo Ha yBa-
31: TUCTAHIlISA MK CTYJACHTaMH IIiJl 4ac ICITUTY,
TexHiIYHe 00naHaHHS a0 K CTPYKTypa OJIaHKy
Tecty «Kpok», BIAICYTHICTh IIpaBa Ha TMOMUIKY
MIpU BHECEHHI JaHuX (TOOTO BiICYTHICTH MOX-
JMBOCTI OTpUMAaTH HOBUH OJaHK B pa3i MOMHUII-
KH) TOIIIO.

Ha ocrannpomy Mmicui € ¢axTop "cTaBieHHS
BUKJIQJIadiB 70 CTYACHTIB". MU X HPOMOHYEMO
3MICTUTH AaKIEHT 13 MPUBEJIEHHS Yy NpHUKIaj 31
CTOPOHM BHKJIaJIa4yiB HETaTUBHOTO JOCBiNY Ha
MO3UTUBHUM JOCBIA MomnepenHix crynaeHris. lle
CHPUSATHME 3HIKEHHIO PIBHSA TPUBOXKHOCTI y CTY-
JICHTIB Ta IMiIBUIIUTH PiBEHb BMOTHBOBAHOCTI.

VY [cuxonoriyHo 6e3meYyHOMY CepeloBUIL,
TOOTO B TakoMmy, /i€ BHKJIaJaau Hae Ha 3ycTpid
CTYIEHTY, € OlIbllle MPOCTOpPY A JOBIpU Ta
po3BuTKy. CTyneHTH 3 OibIIOI0 Bigmadoro Oy-
IOyTh MiJHIMATH HE3pO3yMiJi Ui HUX TEeMH Ta
3BEpTaTHCS 3a MOSCHEHHsMHU (200 k iHpopma-
LHIHHUMU JOKepenaMHu), sIKi 301UIb1IaTh X HIaHCH
Ha yCHIlIIHE CKJIaJaHHS.

[IpuiimMaroun 110 yBaru OOroBOpeHHS (o-
KyC-TpyI, MU MPOIMOHYEMO 30UIBIINTH Yac Ha
CaMOCTIHy MmiAroToBKy no icmuty. ToOTO Op-
Ta”i3yBaTH HABYAIBHUMN MpPOIEC B TaKUH CIO-
ci0, 11100 HaBUaIbHI IIJIAHW BIAIIOBiZaad TEMam
«Kpoky» Ta mManu AOAAaTKOBI TOAMHHU B MeEXax
YHIBEPCUTETY Ha CaMOIIATOTOBKY (IIOBTOpPEH-
HSl TIEBHOTO MaTepiaixy, OOTOBOPEHHSI B TpyIax
TECTIB Ta po301p MEBHUX TEM TOILO).

M#u nmpoNOHYEMO CTBOPUTH TICUXOJIOTIYHUN
IEHTP TCUXOEMOIIHOT MIATPUMKH BUKJIA[adiB
Ta CTY/ICHTIB, sIKI OJIM3BKI /10 "eMOIIHHOTO BUTO-
psHHA" y 3B'SI3KY 3 OCBITHIM HaBaHTaXXCHHSAM B
YMOBax BifHH. Y LIEHTP1 MOXKHA OpraHi30ByBaTH
TepepBH 3 TEXHIKAMHU peJIaKcarllii 4 apT-Tepartii,
Tpyny MIATPUMKH, Ha SIKUX BHKJIAJa4l Ta CTy-
JIEHTH MO O OOMIHIOBAaTHCS CBOIMH TEPEXKH-
BaHHSMU Ta HIyKaTH KOMIIPOMICHI PILIEHHS JUIs
060x cTopiH. Ha 6a3i neHTpy ncuxoeMouiiHoi
MIATPUMKHA MOXKHA BIPOBAIUTH KOHCYIbTAIiiHI
KaOiHETH 3 MOCIyTraMH IICUXOJIOT1B, /10 SIKUX MOT-
v O 3BEpPHYTHCS SIK BHKJIAJaqi, TaK i CTYICHTH.

BucHoBku

Hamu Oyno mpoBenmeHo JBo€TarHe OCIHI-
IDKeHHSI. METOr0 1bOro JOCIiIKeHHS Oyllo BH-
SBUTH IICUXOJIOTO-IICAAroriyHl YMHHUKH, SKI
BIUTUBAIOTh HA MIJTOTOBKY CTyAeHTIB 10 «Kpo-
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Ky». Ha mepromy erari Mu opraHizyBaiu 3yCTpia
31 cTylneHTaMHu 3-Kypcy Ta 4-Kypcy MEIU4HOTrOo
YHIBEPCUTETY Ui BUIUIEHHS aKTyalbHHX MpO-
61eM mijg yac miaArotoBku 10 «Kpoky» Ta mouryky
ix pimenHs. Ha apyromy erami MU BUKOpPHCTaIH
wiaropmy ryri-(opm, mod npoBecTH MacITao-
HE ONUTYBaHHS CTY/IEHTIB Ta IHTEPHIB MEAUYHUX
yHiBepcuTeTiB YKpainu. Lle onutyBaHHS ySBIISIIO
co0OI0 psii 3alMTaHb Ta MPOMO3MLIN, sIKI Oynu
CTBOPEHI Ha OCHOBI AUCKYCIii (POKyc-TpyI.

Cepen TICUXOJIOTIYHUX YHMHHUKIB, SK1 HEra-
TUBHO BIUIMBAIOTh Ha MIATOTOBKY 110 «Kpoky»,
nepeBaxkaroTh: (79,6%) — Broma moB’s3aHa 3
OCBITHIM HaBaHTa)XEHHSM B IE€PIOJ ITiITOTOBKH
1o «Kpoky», (63,7%)— TpUBOXHI JyMKH Ta Xpo-
HIYHUH cTpec Ta BTOMa BiJ BiliHU. B cBotO uepry
Il JBa YUHHHKH, SIK 3ayBXWJIH PECIOHICHTH,
NPOBOKYIOTh cuMmnToMu JiHomiB (33,6%) Tta
NPUTHIYYIOTH BMOTHBOBAHICTh (32,7%).

EdexruBHIME MeTOTaMH TTOIOTIAHHS TICHXO-
JIOTIYHUX TPYAHOIIIB PECIOHJACHTH BBaXAIOTh:
camomucumiiny (64,6%), mouryk 30BHIIMIHIX
Ta BHYTpIHIX pecypciB  (54%), BIANOYMHOK
(51,3%) Ta nomyk miaTpuMki (35,4%).

HailinomumpenimummMu nenarorivHumMu - ax-
TOpaMu, SIKi CTBOPIOIOTH TPYAHOIIl, HA JTYMKY
pecnioHnieHTIB €: 62,2% — BiamoBimi, siki odi-
ii{HO 3aTBepKeHH1 6a30t0 LleHTpy miAroToBKH
no «Kpoky», ane He BIANOBITAIOTH Cy4YacHH-
MU CTaHJapTaM KJIIHIYHUX TPOTOKOmiB; 53,2%
YYaCHUKHM HaJajdu KaTeropli «MiJpy4YHUKH, 1H-
dopmariis B AKX € 3acTapuioro»n. Menie 50%
MpUNAJa€ HA «HEAKTYaJbHICTh 0a3u TECTIB» Ta
«piBE€Hb BMOTHMBOBAHOCTI BHKJIQJIaqyiB y MiATO-
TOBIIl 0 ICOUTY HE CHIiBMAJa€ 3 OYIKyBaHHIMHU
CTYJCHTIB/IHTEPHIBY.

Pazom 3 pecnoHaeHTaMM MH BHIIIWIN Tie-
naroriuni (akTopH, fKi MOIIM O TOKpaIIUTH
pesynbratn  «KpoKy» Ta MOJETIIHTH MpPOIeC
MIATOTOBKY 10 icnuty: 75,2% — HasABHICTh aKTy-
aTpHUX 0a3 TECTIB, Ta METOAMYHUX PEKOMEH/Ia-
uiit no miarorosi 10 «Kpoky»; 69% — po36ip
TECTIB Ha 3aHATTAX; 56,6% — BUIIPABICHHS I10-
MuIok B 0a3i I[T; 36,3% — roToBHICTh BUKJIada-
4iB Ta CTYJACHTIB BIAKPUTO KOMYyHIKyBaTH; 32,7
% — BignmoBiAHICTH TecTiB «Kpok» 10 crerianb-
HOCTI; 31% — miATpUMKa BUKIIAaqiB.

HaiinommpenimmM  criocoboM  opranizarii
MIiJTOTOBKU JIO ICITUTY, 3BaYKalO4M Ha Pe3yJbTar

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

184


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (157), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

OINUTYBaHHS, MOXKEMO BBa)KaTW TPCHYBaHHS Ha ®inaHCyBaHHA

inrepHeT-Tutatrpopmax (Krok Lead, TestKrok. Jlane nmociiKeHHs HE OTPUMAJO 30BHIII-

org.ua)' — 92% Ta comiangbHI MEpexi 3 TeMa-  HbOIO (hiHAHCYBaHHS.

THKOIO0 00roBopeHHs TecTiB Ha «Kpok» — ckiaB KonduiikT inTepecis

54%. B Toli yac, sIK BapiaHTH MEXaHIYHOTO 3ay- KondmikT inTepeciB BiACYyTHIM.

YyBaHHSI, MIOKYIKa KypciB MAroroBku 10 «Kpo- 3rona Ha nmyOaikaniro

Ky» Ta 3BEPHEHHS JI0 PETETUTOpPA CKJIAJTH MEH- ABTOpH 03HAHOMIICHI 3 OCTaTOYHOIO BEPCI€I0

e 50%. CTaTTi Ta MOTOHKYIOTHCA 3 ii MyOsTiKaIi€ero.
O06’enHy0YM OTpUMaH1 Pe3yabTaTH, MU MIPO- ORCID ID Ta BHecOKk aBTOpiB

MOHYEMO PO3TISIHYTH 1JI€F0 CTBOPEHHS TICHXO- 0009-0008-7763-4251 (B C E F) Daria

JIOTIYHOTO IEHTPY MCUXOeMoIiiHoT miaTpuMku  Demianchuk

BHKJIQ/IaviB Ta CTyACHTIB/iHTepHIB. Ha 6a3i 11p0- 0009-0006-6223-818X (A C D F) Tetiana

ro IEHTPY JAOIIbHO Oyno O 3ampoBaguT Haii-  Yanchuk

OinbII e(heKTUBHI METOAM MiATOTOBKHU 10 «Kpo- 0009-0003-6464-8017 (AB C E F) Alla Zhuk

Ky», 3ally4UTH JO €KOJOTIYHOTO OOTOBOPEHHS A — Research concept and design, B —

BUKJIaJa4iB Ta CTyaeHTiB/iHTepHiB, a Takoxk  Collection and/or assembly of data, C — Data
BIIPOBAJIUTHU TICUXOJIOTIYHI iHTepBeHIIii 3 MeToto  analysis and interpretation, D — Writing the
MICUXOEMOILIWHOTO po3BaHTaXeHHs ydacHukiB  article, E — Critical revision of the article, F—
MPOIIECY MiAITOTOBKH JI0 1CTIUTY. Final approval of article.
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Abstract: this article analyzes the psychological and pedagogical factors that influence the
preparation of medical students for the Unified State Qualification Exam, specifically the integrated
"Krok" test. Based on the conducted research, the key psychological and pedagogical factors that may
hinder or enhance students' preparation for this challenge have been identified. The study consisted of
two stages: focus group discussions among third- and fourth-year students with different experiences
in taking the exam and a large-scale survey that collected data on the impact of emotional state,
teaching methods, quality of educational materials, and the level of instructor support on test resullts.
It was found that one of the key negative psychological factors is anxiety caused by the uncertainty of
results, as well as fatigue due to heavy academic workloads and chronic stress related to the ongoing
war. Students also reported low motivation to study, often driven by these factors. However, identified
strategies for overcoming psychological difficulties included self-discipline, peer and instructor
support, rest, and engagement in other activities. The analysis of pedagogical aspects of preparation
revealed several issues related to the quality of educational materials, including outdated test question
databases, incorrect answers in tests, discrepancies between exam content and students'specializations,
and insufficient instructor attention to reviewing test questions. Among the suggestions for improving
preparation, students emphasized the need to update test question databases, introduce more practical
test reviews with explanations of correct answers, create methodological guidelines for preparation,
and adjust teaching approaches to better meet students' needs. Another critical aspect of preparation is
psychological support, which includes stress resilience training, creating a safe learning environment,
and fostering motivation from instructors. The organization of the exam itself is also a significant
concern, as uncomfortable testing conditions, technical difficulties, and strict requirements for filling
out answer sheets can further increase students' stress levels. The recommendations proposed in this
study aim to comprehensively address these challenges by improving educational materials, modifying
teaching approaches, providing psychological support, and reviewing the conditions under which the
exam is conducted. The obtained results can be used to enhance the preparation of medical students,
contributing to their academic success and the development of strong professional motivation.

Keywords. Educational Measurement; Medical Education; Medical Students; Psychological
Factors; Teaching Methods; Learning Strategies; State Examination.
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