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Abstract. Introduction. This study investigates the biomechanical behaviour of different plate configurations used
for mandibular fracture fixation.

Aim. The aim of the study was to evaluate the biomechanical behaviour, stiftness, and stability of different plate
configurations used for mandibular fracture fixation under axial loading.

Materials and Methods. Experimental tests were performed under axial loading in the range of 0 to 150 N. The
displacement of control markers was recorded and processed using two approaches: as the arithmetic mean of
distances between two marker pairs, and using weighted averaging to account for the dominant displacement trend.
Results. Both methods demonstrated a consistent decrease in marker distances with increasing load, confirming
the compressive nature of the fixation system. The stiffness of the mandible-fixator system was estimated as the
ratio of load increment to displacement reduction. The “2-3” configuration showed the highest stiftness values
(=1575 N/mm) but reduced stability and potential stress concentration near the screw-bone interface. The “3-
2” configuration exhibited lower stiftness (=964 N/mm) and greater micromovements, particularly in the mental
region. The “butterfly” plate (“3-3”) provided an optimal balance of stiffness (<1070 N/mm) and uniform load
distribution, reducing torsional deformation and improving spatial stability.

Conclusions. The results highlight the advantages of the “butterfly” plate design in providing reliable osteosynthesis
and support further validation through numerical modelling.

Keywords: mandible; fracture fixation, internal; titanium; biomechanical phenomena; mechanical tests; bone plates;

deformities; elasticity.

Introduction

Mandibular fractures account for 55-75% of all
facial bone injuries and are frequently associated
with functional and aesthetic impairments. Despite
the widespread use of titanium miniplates, unstable
fixation and related complications, including
secondary displacement and delayed union, remain
clinically relevant problems [1].

The biomechanical effectiveness of mandibular
osteosynthesis largely depends on plate configuration
and the number and positioning of fixation screws
[2-4]. Although titanium miniplates provide re-
liable and minimally invasive fixation [2,5,6], most
previous studies do not sufficiently consider the
influence of plate orientation and screw distribution
relative to the fracture line [4,8]. Furthermore, while
critical strain criteria for cortical bone and numerical
modelling approaches have been reported [7-9], their
direct experimental validation for specific fixation
schemes remains limited. Therefore, experimental
evaluation of the stiffness and deformation behaviour
of the mandible-fixator system is still necessary to

Creative Commons «Attribution» 4.0
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support evidence-based selection of optimal fixation
configurations for different fracture locations and
types.

Aim

The aim of this study is to investigate the stiffness
and deformation characteristics of the biomechanical
system “mandible-fixator” in various types of fractures
by means of mechanical testing on human cadaveric
specimens. The obtained results will contribute to
improving approaches to the selection of miniplate
configuration and the number of fixation screws
in the surgical treatment of mandibular fractures.
Additionally, they will help enhance the effectiveness
of osteosynthesis by reducing the risk of secondary
displacement and non-union of bone fragments.

To achieve this aim, it is necessary to: determine
the influence of fracture type, plate configuration,
and the number of screws on fixation stiffness;
develop an experimental methodology for assessing
the deformation of cadaveric mandible specimens
under load; perform a comparative analysis of fixation
stability using different miniplate configurations;
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and interpret the obtained results considering
biomechanical criteria of osteosynthesis effectiveness.

Materials and Methods

For biomechanical studies of the “mandible-
fixator” system, a total of 3 human cadaveric mandible
specimens (n=3) from the collection of the Department
of Normal Anatomy at Bogomolets National Medical
University (Kyiv, Ukraine) were utilized. To minimize
the confounding effects of inter-specimen structural
and density variations, a sequential cross-over
experimental design was implemented. Each of the
3 mandible specimens was sequentially reconstructed
and tested using all three investigated titanium
miniplate configurations: the “3-2” scheme, the “2-3”
scheme, and the “3-3” “butterfly” plate.

Artificial flat fractures were sequentially repro-
duced and evaluated in the typical clinical zones:
the lateral body region and the mental area. For
each configuration installed on a specimen, the
mechanical loading protocol on the TIRAtest-2151
machine was repeated at least three times per plate
configuration. This repetitive testing approach
ensured the stabilization of the polymer supports,
minimized experimental measurement errors, and
provided a robust dataset for subsequent statistical
averaging. The interfragmentary gap (diastasis) was
strictly monitored and maintained within the 0.5-
1.0 mm range across all testing cycles.

Fragment fixation was performed using miniplates
designedby3D modelingatthe CARTEM Engineering
Center for 3D Technologies, Kyiv, Ukraine and
manufactured from medical-grade titanium alloy
(Ti-6Al-4V ELI) using a DMP Flex 350 machine. Due
to its high biocompatibility with human tissue, this
titanium alloy is widely used in medical procedures
involving dental and maxillofacial implants.

Two main configurations of the fabricated plates
were applied: a “butterfly” or “3-3” type with six screw
holes and straight plates with five holes arranged
in different combinations (e.g., “3-2” or “2-3”), as
illustrated in Figure 1.

For the osteosynthesis of mandibular segments
damaged by fractures, medical titanium screws with
a diameter of 3 mm and a length of 5 mm were used.

ISSN 2786-6661

All screws were manually inserted under visual
control of depth and angulation, in accordance with
clinical osteosynthesis protocols.

To ensure stable fixation during mechanical
testing, the specimens were mounted in custom
polymer supports fabricated from self-curing plastic
PROTAKRIL-M. The support fabrication process
involved several stages: forming a base layer on a
steel plate, assembling lateral mold walls using steel
frames, applying a separating varnish (IZOKOL-69),
and pouring the plastic material around the mandible.
After hardening, the samples remained in the mold for
3-5 hours for stabilization. This approach effectively
eliminated parasitic displacements during testing.

Mechanical tests were conducted using a
TIRAtest-2151 universal testing machine, which
providesaxialloadingand high-precision deformation
recording. For each specimen, vertical compression
was applied in the region of the mandibular incisors
to simulate symmetrical occlusal loading during jaw
closure. All tests were conducted until a target force
was reached, and the loading scenario was repeated at
least three times per specimen. This approach helped
minimize measurement errors and obtain mean
displacement values.

Thevertical compressionloading profile waslimited
to the range of 0-150 N. This specific range was chosen
because it represents the realistic physiological limits
of the restricted early post-operative masticatory
forces and soft-diet chewing profiles in patients
undergoing mandibular reconstruction. Axial,
symmetrical loading applied precisely at the region of
the mandibular incisors replicates the critical clinical
scenario of incisal biting or symmetric jaw closure,
which creates high mechanical demands and tends to
cause significant bending moments across the fracture
lines in both the mental and body anatomical regions.
Furthermore, preliminary testing revealed that
applying forces beyond the 150 N threshold initiated
a non-proportional loading phase, characterized
by non-linear displacement, structural yielding of
the bone-implant construct, and potential damage
to the polymer supports or the bone tissue around
the screws. Therefore, the 150 N limit was strictly

a

b

C

Fig. 1. Types of titanium miniplates in mandibular fracture studies: (a) “butterfly” or “3-3” configuration;
(b) “3-2” configuration; (c) “2-3” configuration
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maintained to ensure that all investigated fixator
configurations were evaluated exclusively within their
stable, predictable linear-elastic operational bounds.

The obtained experimental values of vertical
mandibular displacement were used to calculate the
stiffness of the biomechanical “mandible-fixator”
system under compression.

To evaluate the osteosynthesis of bone fragments
under occlusal loading conditions in biomechanical
systems, a visual inspection method was applied.
Micro-displacements between mandibular frag-
ments under load were measured using digital
photogrammetry. Markers in the form of round,
high-contrast dots with a diameter of 1 mm were
preliminarily applied to the mandibular surface and
placed on both sides of the simulated fracture line
(Fig. 2). The number of markers varied depending
on the length of the fixation zone, but no fewer than
8 markers were used for each model.

Digital imaging was performed using a high-
resolution camera positioned at a fixed angle and
a constant distance from the object. To avoid
perspective distortion, the camera was mounted on a
tripod equipped with a calibration scale, and uniform
lighting was used. Each model was photographed in

OPUTIHANIbHI POEOTY IS

an unloaded state (baseline image) and after each
loading stage (Fig. 3). The camera position remained
unchanged throughout the entire measurement series.

The images were processed using Image] and
Adobe Photoshop, employing measurement tools
to calculate linear distances between the centers of
reference markers [11]. For each pair of markers, the
change in distance was determined in both absolute
and relative terms, and the average displacement in
the fracture zone was then calculated.

The scale was established by photographing a
standard calibration tile under identical conditions.
Based on the displacement measurements of
individual points on the specimen, the relative
displacements between those points were computed.

Based on the measurements of distances between
markers on the object in both undeformed and
deformed states, the values of relative displacements
D (shifts) of the points in the fracture region were
calculated. In this analysis, both bone fragments
were assumed to be absolutely rigid, meaning their
deformations were considered negligibly small
compared to the magnitude of relative displacement
at the fracture site. The distance between markers was
determined using the following formulas:

a

b c

Fig. 2. Mandibles with simulated fractures and fixation of bone fragments using titanium miniplates. The
figure illustrates the experimental models and clinical visualization of mandibular fractures: (a) mandible
with a simulated lateral fracture of the mandibular body; (b) mandible with a simulated anterior fracture fixed
using titanium miniplates and mounted in the loading mechanism; (c) 3D CT scan of the facial skeleton.

a

b

Fig. 3. Mandible with a simulated fracture: unloaded (a) and loaded (b) specimens; 1, 2, 3, 4 — markers
(reference points of the experiment) placed on the bone fragments
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Dy, Z\/(Xz—X1)2+(Y2—Y1)2;

5 5 (1)
D3y Z\/(X4 -X3) +(Y4-Y3)s

where D12 and D34 represent the linear distances
(mm) between the respective pairs of control reference
markers fixed on adjacent bone fragments; Xj and Yi
(i=1,2,3,4) are the digital spatial coordinates of
the corresponding markers captured by the optical
tracking system before and during the mechanical
loading cycles.

To improve the reliability of the calculations, a
correlation analysis was also performed between the
photogrammetry results and the readings from the
deformation sensor integrated into the TIR Atest-2151
testing machine.

Results. Functional loading of cadaveric specimens
of the biomechanical system “mandible-fixator” was
reproduced in the region corresponding to the incisor
zone of the human mandible. The diastasis between
bone fragments in both anatomical locations of the
jaw samples with installed fixators ranged from 0.5 to
1.0 mm. Experimental data were presented in tables
that include displacement values (mm) and applied
force (N) (Table 1).

Based on the experimental data, the mean
displacement of control markers in the fracture
zone was calculated as the average distance between
two marker pairs. The change in this distance was
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evaluated as the applied load increased from 0 to
150 N (Fig. 4).
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Fig. 4. Relationship between the applied axial load
and the mean displacement of control markers
for various titanium plate configurations used in
mandibular fracture fixation

=== hutterfly

The stiffness of the “mandible-fixator” system was
determined by relating the applied load increment to the
corresponding reduction in the mean marker distance.

In all cases, the marker distances decreased during
loading, indicating fragment compression and
confirming the compressive nature of the fixation.
The calculated stiffness values were approximately
964 N/mm for the “3-2” configuration, 1575 N/mm
for the “2-3” configuration, and 1070 N/mm for the
“butterfly” plate (“3-3”) (Table 2).

Table 1. Displacement values of control markers D12 and D34 for different plate configurations under axial

loading from 0 to 150 N

“3-2" “2-3” “3-3”

Ne F,N
D12, mm D 34, mm D12, mm D 34, mm D12, mm D 34, mm
1 0 7.32210 7.35068 9.68045 10.7103 6.88315 7.00286
2 10 7.24785 7.32568 9.59745 10.5689 6.97073 7.0695
3 20 7.24785 7.32568 9.81639 10.8651 7.09115 7.13458
4 30 7.25142 7.32538 9.71043 10.719 7.0808 7.0695
5 40 7.20941 7.27517 9.59836 10.5823 7.01491 6.93462
6 50 7.18471 7.27539 9.92035 10.8188 6.9955 7.03584
7 60 7.28736 7.32568 9.87292 10.8289 6.644 6.82898
8 70 7.22124 7.20109 9.87292 10.748 6.79924 7.07287
9 80 7.19657 7.22608 9.87292 10.7582 6.95173 7.07287
10 90 7.22954 7.27775 9.85197 10.6675 6.95173 7.07287
1" 100 7.2049 7.17779 9.76301 10.748 7.06311 7.18557
12 110 7.18897 7.20352 9.83149 10.6675 6.88128 7.00036
13 120 7.2092 7.20352 9.78363 10.5967 7.07592 7.18862
14 130 7.19344 7.22932 9.69457 10.5967 7.13614 7.26077
15 140 7.22258 7.23123 9.74287 10.526 7.13614 7.11265
16 150 7.17809 7.18353 9.67429 10.526 6.78835 6.81722
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Table 2. Comparison of mean displacements and
calculated stiffness values for the “3-27,
“2-3% and “butterfly” (“3-3”) configurations

. . | D(ON), |D (150 N),| Change, | Stiffness,
Configuration
mm mm mm N/mm
“3-2" 7.336 7.181 -0.156 964
“2-3" 10.195 10.100 | -0.095 1575
“butterfly” 6.943 6.803 | -0.140 1070

Although the “2-3” configuration demonstrated
the highest stiffness, its stability was reduced and
local stress concentration near the screw-bone
interface was likely. The “3-2” configuration showed
lower stiffness and greater micromovements,
particularly in the mental region. The “butterfly”
plate (“3-3”) provided the most balanced
performance, combining sufficient stiffness with
more uniform load distribution, thereby minimizing
torsional deformations and the risk of secondary
displacement.

Statistical analysis was performed to evaluate the
reproducibility and precision of the experimental
mechanical testing setup based on the primary
compressiondiagramsrecordedbythe TIRAtest-2151
universal testing machine. For each investigated
titanium plate configuration, the vertical load-
displacement (F-Al) curves obtained across the three
independent loading cycles demonstrated a high
level of consistency. The variation in the raw stiffness
values derived directly from the linear elastic regions
of the machine crosshead displacement charts did
not exceed a standard error of 2.5% for all tested
models. Specifically, the stability of the registration
system was verified by the high correlation coefficient
(R > 0.98) between successive loading repetitions,
confirming that the calculated structural stiffness of
1575 N/mm for the “2-3” configuration, 964 N/mm
for the “3-2” configuration, and 1070 N/mm for
the “3-3” butterfly plate represents a highly reliable
mechanical response of the reconstructed mandible.
A repeated-measures analysis of variance (RM-
ANOVA) applied to the multi-cycle data confirmed
that the differences in system behavior induced by
the miniplate design variations were statistically
significant (p < 0.05).

Discussion

The results obtained in this study are generally
consistent with previous investigations showing
that the biomechanical performance of mandibular
osteosynthesis ~ depends  strongly on  plate
configuration and screw distribution [2,4,5]. Similar
to earlier finite element studies, increased global
stiffness was found to be associated with a higher
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risk of local deformation concentration around the
screw-bone interface, particularly for the “2-3”
configuration [2,4].

In contrast, the “3-2” configuration demonstrated
lower stiffness and larger —micromovements,
which agrees with previous reports indicating that
insufficient fixation rigidity may promote excessive
interfragmentary motion and compromise fracture
healing [6,7]. These observations are also consistent
with studies reporting a critical tensile strain of
cortical bone of approximately 0.4%, beyond which
unfavorable biological conditions for regeneration
may occur [7,8].

The experimental findings show that the “butterfly”
plate (“3-3”) provides a highly balanced overall
mechanical response, combining adequate structural
stiffness (1070 N/mm) with a steady displacement
trend. It is hypothesized that the geometric design of
the butterfly fixator facilitates a more uniform spatial
transfer of functional loads across the line of fracture,
thereby minimizing torsional deformation and
secondary displacement. However, since localized
cortical strains and specific screw-bone stress fields
were not directly quantified via experimental strain-
gauge protocols in this phase, this specific mechanical
benefit remains a reasonable engineering assumption.
It requires further rigorous verification through
Finite Element Analysis (FEA) and direct multi-point
surface strain measurements [3-5].

An important contribution of this work is the use
of cadaveric specimens and digital photogrammetry
to directly assess interfragmentary displacements,
whereas most previous studies relied primarily on
numerical simulations [2,4,8,9]. Compared with
earlier experimental studies that mainly reported
overall stiffness values [10], the present study
demonstrates the decisive influence of plate geometry
and screw arrangement.

The main limitation of this study is the use of a
simplified symmetric axial loading scheme, which
does not fully reproduce complex functional and
cyclic masticatory loads [7]. In addition, local cortical
bone strains around the screws were not directly
measured. Future research should combine the
proposed experimental methodology with validated
numerical modelling and extend testing to cyclic
and multi-directional loading conditions in order
to develop more clinically relevant, patient-specific
fixation strategies [1,8,9].

Conclusions

The initial hypothesis that plate configuration and
screw distribution significantly affect the stiffness
and deformation behavior of the “mandible-fixator”
system is confirmed. The “2-3” configuration
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demonstrated the highest stiffness but may be
associated with reduced stability and local stress
concentration near the screw-bone interface. The “3-
2” configuration showed lower stiffness and greater
micromovements, which may be less favorable for
stable fracture fixation.

The “butterfly” plate (“3-3”) provided the most
balanced biomechanical response, combining

ISSN 2786-6661

sufficient stiffness, more uniform load distribution,
reduced torsional deformation, and improved
spatial stability. These findings support the potential
advantages of the “butterfly” plate design for reliable
mandibular  osteosynthesis, although  further
validation using Finite Element Analysis, direct strain
measurements, and cyclic multi-directional loading
tests is required.
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‘ BioMexaHi4yHi ocobnuBocTi pocnigKeHHs ¢ikcauii
AN ynaMKiB HUKHbOT Wenenu Npu nepenomax

Onbra Mycienko', Mukona Kpuwyk', Bnagucnas ManaHuyk?, ipocnas Ma3sypuk?

' KWiBCbKMWIA NONITEXHIYHWIA IHCTUTYT iMeHi Irops Cikopcbkoro, M. Kuis, YkpaiHa
2 HauioHanbHuit MeaunyHmin yHisepcuteT iMeHi 0.0. BoroMonbug, M. Knis, YkpaiHa

AHoTauisi. Bemyn. Y po6oTi focmimpkeHo 6ioMexaHIYHY TOBEIHKY PisHUX KOHQIrypaill IIacTUH I OCTeOCHH-
Te3y NepeIOMiB HVDKHDBOI IIe/IeNNn.

Mema. MeTo10 BOCTif)KeHHs 6Y/I0 OLiHNTY 6iOMeXaHIYHY ITOBEHIHKY, XXOPCTKICTD i cTabiIbHICTD PisHMX KOHIry-
pauii IaCTUH JI/I1 OCTEOCUHTE3Y IIEPETOMiB HVDKHbBOI LEJIENN IIPY OCbOBOMY HaBaHTa)KEHHI.

Mamepianu ma memoou. ExcriepyMeHTaIbHi BUIIPOOYBaHHA IPOBOAV/INCA IIPY OCbOBOMY HaBaHTa)KeHHI B flia-
nasoni 0-150 H. IlepeminieHHs KOHTPOIBHUX MapKepis QikcyBam Ta 06poO/IAIM IBOMa METOAMM: SIK CepeHE
apudMeTHYHe BiicTaHell MiX ITapaMy TOYOK Ta i3 BUKOPUCTaHHAM 3Ba)KEHOTO CEePEIHbOTO, 110 BPaXOBYBAJIO OMi-
HyI04y TeHIeHLilo fedopmanil. JKopcrkicTb cucteMu «ienena—dikcaTop» OLiHIOBAIN AK BiTHOLICHHA IPUPOCTY
HaBaHTa)XEHHA [0 3SMEHIIECHHA BiICTaHell MK MapKepaMu.

Pesynomamu. O6yaBa mifxoan MpofieMOHCTPYBaIN OFHAKOBY 3aKOHOMIPHICTbh — 3i 3pOCTaHHAM HaBaHTa>KeHHS
Bifi0yBaocs 3MeHIIeHHA BificTaHell MiXX MapKepami, 10 MiATBepANIO KOMIPeCiitHMil XapaKTep po6OTI CHCTeMI
¢ikcanii. Kongirypania «2-3» Mana HaiBuii 3Ha4eHHs >XOpcTKocTi (=1575 H/MM), mporte xapakTepusyBamacs
MEHIIIOI0 CTabiNbHICTIO Ta MOTEHI{THOIO JIOKATbHOI KOHIIEHTPAIi€l0 HAIIPY)KeHb y 30HaX KOHTAKTy IBMHTIB i3
Kictkoro. Kondirypanis «3-2» xapakrepusyBanacs HIDKIOI0 XOpCTKicTio (=964 H/MM) Ta 6inblmmy Mikponepe-
MimenHAMy. Hait6inpm 36amaHcoBaHi XapaKTepUCTUKM IPOIEMOHCTPYBasia IJIACTMHA TUITY «MeTelnK» («3-3»),
sIKa IO€ENHYBa/a JOCTATHIO )KOPCTKICTb (=1070 H/MM) i3 piBHOMIpHNMM pO3IIORiNTOM HaBaHTa>KEHHS, 3MEHIIYIOYN
PpM3UK TOpCiitHuX fedopMalliii Ta 3a6e3Medyioun MPOCTOPOBY CTabINbHICTb.

Bucnosxu. Otpumani pesynbraTy MigTBEPKYIOTb JOLIbHICTh 3aCTOCYBAaHHSA IJIACTUH TUILY «METENMK» [ Ha-
MIiIHOTO OCTEOCHMHTE3Y Ta MOXKYTb Oy TV BMKOPMCTaHi /A Iofianbuioi Bepydikaliii ncebHIX Mofieneit.

KntouoBi cnoBa: HIDKHA 1jeela, BHYTpiluHA (ikcauia nepesnomis, TMTaH, 6ioMexaHiyHi ABMIA, MeXaHiuHi BUIIPO-
OyBaHHs, KiCTKOBI IVTaCTUHY, AedOopMallis, IPYXXHICTb.
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Gastrointestinal symptoms as comorbid
manifestations of type 1 diabetes mellitus
in children

N

Ihor Kovalchuk, Alina Vetchenko, levgeniia Burlaka

Bogomolets National Medical University, Department of Pediatrics N2, Kyiv, Ukraine

Abstract. Introduction. The incidence of type 1 diabetes mellitus among children and adolescents worldwide is
characterized by significant variability, ranging from 5 to 50 new cases per 100,000 individuals under 20 years of
age per year, with an average of approximately 14 cases per 100,000. The peak incidence occurs in the 10-14-year
age group. After puberty, incidence rates decrease in young women but remain relatively high in young men under
20 years of age. Type 1 diabetes mellitus in childhood is a chronic autoimmune disease accompanied not only by
impaired carbohydrate metabolism but also by damage to various organs and systems. Increasing attention is being
paid to gastrointestinal disorders in children with type 1 diabetes, as these disorders may occur already in the early
stages of the disease, even in the absence of classic microvascular and macrovascular complications.

Aim. The aim of the study was to assess the frequency and intensity of gastrointestinal symptoms in children with
type 1 diabetes and to compare the clinical profile of gastrointestinal disorders with that of the control group.
Materials and Methods. The study was conducted as a comparative cross-sectional clinical study. It included
49 children with type 1 diabetes who were under observation in a specialized endocrinology department, as well
as 49 children in the control group. The control group consisted of children without diabetes mellitus, chronic
gastrointestinal diseases, acute infectious diseases at the time of examination, celiac disease, inflammatory bowel
disease, or medication use that could affect the motility or function of the digestive system.

Results. In children with type 1 diabetes, gastrointestinal symptoms were significantly more frequent and more
pronounced than in healthy peers, with significantly higher rates of reflux, abdominal pain, nausea, vomiting,
diarrhea, and constipation observed in the diabetes group (all p<0.05). For several symptoms, median values
were the same in both groups or equal to zero; however, the type 1 diabetes group had wider interquartile ranges,
higher percentile values, and greater variability. The most pronounced intergroup differences were observed for
pain, nausea, and diarrhea, which were characterized not only by higher frequency but also by greater intensity of
manifestations. Individual upper and lower gastrointestinal symptoms in children with type 1 diabetes tended to
occur in combination.

Conclusions. In children with type 1 diabetes, gastrointestinal symptoms are systemic and clinically significant. The
results indicate an increased frequency and severity of symptoms from different parts of the gastrointestinal tract in
children with type 1 diabetes.

Keywords: diabetes mellitus, type 1, gastrointestinal diseases, gastrointestinal symptoms, child, adolescent.
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Introduction

The prevalence of type 1 diabetes mellitus (T1D) is
increasing. In 2024, 219,000 new cases of T1D were
registered worldwide among children and adolescents
under 20 years of age. In addition, over the past
30 years, the annual rate of T1D diagnosis among
children, adolescents, and young adults has increased
from 1.5% to 3.4% [1]. In view of the above, the study
of concomitant clinical manifestations of this disease
is of particular relevance. One insufficiently studied
but clinically significant aspect of the course of T1D
in children is gastrointestinal symptomatology, which

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026

may affect metabolic control, quality of life, and the
risk of complications [2].

Thewiderangeof prevalenceratesof gastrointestinal
symptoms in children and adolescents with T1D
indicates significant heterogeneity of gastrointestinal
manifestations in this population. According to three
studies, the frequency of gastrointestinal symptoms
in children with T1D ranged from 44.9% to 75%,
indicating a high prevalence of such disorders. At the
same time, some studies have reported lower rates,
such as 21.7% in pediatric patients; however, even
these values exceed the prevalence of gastrointestinal
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symptoms in a large healthy pediatric population,
which is approximately 14%. Such variability in results
emphasisesthe complexity ofassessing gastrointestinal
disorders in T1D and the need for their systematic
study. In addition, preliminary data indicate that
patients with T1D and existing gastrointestinal
symptoms have an almost twofold higher risk of
developing diabetic complications, namely 1.92 times
higher, compared with individuals without such
manifestations [3]. Overall, these findings justify the
importance of detailed investigation and profiling
of gastrointestinal disorders in children with T1D,
as well as their comparison with a healthy pediatric
population, in order to optimise clinical management
and enable the early identification of risk groups [4].

Aim

To assess the frequency and intensity of
gastrointestinal symptoms in children with T1D
and compare the clinical profile of gastrointestinal
disorders with those of the control group.

Materials and Methods

The study was conducted at the clinical base of
Bogomolets National Medical University, Kyiv City
Clinical Hospital No. 18. This was a single-center
comparative cross-sectional study conducted between
September 2026 and December 2026. It included
49 children with T1D and 49 healthy controls.

The inclusion criteria were age between 6 and
17 years, a confirmed diagnosis of type 1 diabetes
in the study group, and the availability of symptom
data obtained directly from the participant or from a
parent/legal guardian. Written informed consent was
obtained from parents and/or legal representatives.
The exclusion criteria included previously
diagnosed organic gastrointestinal diseases, such as
inflammatory bowel disease, celiac disease, or peptic
ulcer disease; acute infectious illness at the time
of assessment; confirmed neurological or systemic
disorders affecting gastrointestinal function; and/or
refusal to participate.

OPUTIHANIbHI POEOTY IS

Gastrointestinal symptoms were assessed using
a structured symptom checklist adapted for the
purposes of this study. The checklist included
heartburn, reflux, bloating, anorexia, upper
abdominal pain, lower abdominal pain, nausea,
vomiting, early satiety, constipation, and diarrhea.
Participants, or their parents/guardians in the case of
younger children, were asked to report the presence
or absence of each symptom. Symptom intensity was
additionally evaluated using an ordinal three-point
scale: 0 — absent, 1 — mild, and 2 - severe. The checklist
was designed to capture common gastrointestinal
complaints encountered in pediatric clinical practice.
In the context of the applied symptom checklist,
the term “anorexia” referred to an episodic decrease
in appetite or a reduced desire to eat, rather than
clinically significant appetite loss or eating disorders.

The data were processed using GraphPad Prism
10.6.1 for Windows (San Diego, CA, USA). Pearson’s
chi-square test was applied to compare categorical
variables. Quantitative data were presented as medians
and interquartile ranges. The Mann-Whitney U
test was used to compare ordinal variables between
groups. Effect sizes were calculated using Cramér’s V
for chi-square tests and r=Z/VN for Mann-Whitney
U tests. A p-value < 0.05 was considered statistically
significant. To account for multiple comparisons
across 11 gastrointestinal symptoms, the Bonferroni
correction was applied, resulting in an adjusted
significance threshold of p<0.0045.

Results

The study included 49 children with T1D and
49 age- and sex-matched healthy controls. The control
group included children with no chronic diseases,
no acute infections at the time of examination,
and no history of gastrointestinal disorders. There
were no statistically significant differences between
the T1D and control groups in terms of age, sex,
weight, height, or BMI (p>0.05). The demographic,
clinical, and anthropometric characteristics of the

Table 1. Basic demographic, clinical, and anthropometric characteristics of study participants

Characteristic Control (n=49) T1D (n=49) p-value
Age, years, median (IQR) 12 (9-15) 12 (9-15) 0.88
Male, n (%) 25 (51%) 26 (53%) 0.84
Female, n (%) 24 (49%) 23 (47%) 0.84
Duration of T1D, years - 3(1-46) -
HbA1c, %, median (IQR) - 7.8 (7.0-8.5) -
Weight, kg 39 (31-50) 40 (32-52) 0.72
Height, cm 149 (137-160) 150 (138-162) 0.65
BMI, kg/m? 16.9 (15.5-19.0) 17.2 (15.8-19.5) 0.70

Source: compiled by the authors of this study
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participants are summarised in Table 1. The study
population showed heterogeneity in T1D duration
and glycemic control, reflecting real-world clinical
variability. Anthropometric measures were generally
comparable with those of healthy controls, indicating
that the observed gastrointestinal differences were
not due to major differences in growth or nutritional
status.

The prevalence of gastrointestinal symptoms was
compared between children with T1D and controls
using the x* test with Cramér’s V. The frequency
of heartburn was higher in children with T1D
than in the control group, although the difference
was not statistically significant (39.0% vs. 24.5%,
V=0.15; p>0.05). Reflux was significantly more
common in patients with T1D, occurring in 75.5%
of cases compared with 55.0% in the control group
(Cramér’s V=0.21; p<0.05). Bloating was observed
in the majority of examined children in both groups,
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affecting 78.0% of patients with T1D and 75.5% of
controls (V=0.02; p>0.05).

Anorexia was reported in 59.0% of children with
T1D and 82.0% of children in the control group
(V=0.25; p<0.05). The frequency of upper abdominal
pain was significantly higher in patients with T1D
than in controls (78.0% vs. 47.0%, Cramér’s V=0.32;
p<0.01). Similarly, lower abdominal pain was
significantly more frequent in children with T1D
than in the control group (55.0% vs. 33.0%, V=0.23;
p<0.05).

Nausea was significantly more common in children
with T1D than in controls (78.0% vs. 47.0%, Cramér’s
V=0.32; p<0.01). Vomiting was more frequent in
children with T1D than in the control group, although
the difference was not statistically significant (59.0%
vs. 43.0%, V=0.16; p>0.05). The frequency of early
satiety was higher in the T1D group than in the
control group (73.0% vs. 49.0%, V=0.25; p<0.05).
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Figure 1. Distribution of gastrointestinal symptoms in T1D and control groups. Data expressed as percentages
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Diarrhea was observed more often in children with
T1D than in controls (47.0% vs. 16.0%, Cramér’s
V=0.33; p<0.01). Constipation was significantly more
common in children with T1D than in the control
group (61.0% vs. 14.0%, V=0.48; p<0.0001) (Figure 1).

Beyond frequency analysis, the severity of
gastrointestinal symptoms was evaluated using
median values and interquartile ranges, with group
differences assessed by the Mann-Whitney U test
with r = Z/VN for effect size. The analysis of heartburn
across groups revealed significant differences. Median
heartburn in T1D group was 0 (0-1.5) points, while
in control group - 0 (0-0.5), r=0.17 (p<0.05). The
analysis of reflux also revealed significant differences:
the median reflux was 1 (0-2) points in T1D group
and 0 (0-1) in control group, r=0.2 (p<0.05).

There weren't significant differences of bloating in
groups: median bloating in T1D groups was 1 (1-3)
points, in control group - 1 (0.5-2), r=0.14 (p>0.05).
The analysis of anorexia didn't reveal significant
differences either. Median values were 1 (0-2) in T1D
and 1 (1-1.5) in control group, r=0.03 (p>0.05).

The analysis of pain in upper abdomen differed
significantly between groups: median value in T1D
group was 2 (1-3) points and in control group 0 (0-1),
r=0.47 (p<0.0001). The pain in lower abdomen also
showed significant difference: T1D group - 1 (0-2)
points, control group - 0 (0-1), r=0.25 (p<0.01).

OPUTIHANIbHI POEOTY IS

The analysis of nausea across groups revealed
significant differences: the median nausea was 2 (1-
3) points in T1D group and 0 (0-2) points in control
group, r=0.34 (p<0.001). The analysis of vomit in T1D
and control group revealed significant differences
too. Median values were — 1 (0-2) in T1D group and
0 (0-2) respectively, r=0.19 (p<0.05).

The analysis of rapid saturation between T1D and
control groups showed significant differences. The
median value of rapid saturation in T1D group was
1 (0-2) points, while in control group - 0 (0-2), r=0.22
(p<0.05). As for the diarrhea - significant differences
between groups were observed. The median value
in T1D group was 0 (0-2) points, in control group -
0 (0-0), r=0.31 (p<0.01).

Finally, the analysis of constipation across T1D and
control groups revealed certain differences. Median
values were 1 (0-3) points in T1D group, 0 (0-0)
points in control group, r=0.42 (p<0.0001).

Discussion

Our study demonstrates that gastrointestinal
symptoms are both more frequent and more intense
in children with type 1 diabetes (T1D) than in healthy
controls. These findings reveal a clear association
between T1D and an increased prevalence and
severity of upper gastrointestinal symptoms, including
heartburn and nausea. Crucially, the differences
between the two groups involve not only symptom
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Figure 2. Severity of gastrointestinal symptoms in T1D and control groups.
* — p<0.05, ** - p<0.01, *** - p<0.001, **** — p<0.0001. Data expressed as Median (IQR).
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prevalence but also symptom severity, emphasizing
the clinical relevance of these gastrointestinal
manifestations.

Children within the T1D group exhibited both a
higher incidence and a more pronounced course of
gastroesophageal reflux. The development of these
symptoms can be attributed to the interplay between
autonomic diabetic nephropathy and gastroduodenal
dysmotility. Dysfunction of the vagus nerve and
intramural nerve plexuses, compounded by blood
glucose fluctuations, disrupts gastric motility and
secretion. Clinically, this manifests as delayed gastric
emptying, reflux and nausea. While these symptoms
are functional in nature for a significant proportion
of children with T1D, their systematic occurrence
and distinct presentation compared to healthy
controls suggest underlying structural and functional
alterations in gastrointestinal regulation rather than
incidental complaints [3, 4].

Furthermore, children with T1D experienced a
significantly higher frequency and intensity of upper
abdominal pain compared control group. This robust
intergroup difference confirms a strong link between
T1D and abdominal pain syndrome. The primary
pathophysiological drivers of upper abdominal pain
in T1D are thought to be chronic hyperglycemia,
metabolic imbalance and forthcoming oxidative
stress, which collectively induce autonomic nerve
damage, impair gastroduodenal motility and
heightened visceral sensitivity [5]. Our data align
with earlier research by Lodefalk and Aman, who
highlighted that gastrointestinal symptoms are
common in adolescents with T1D. Nevertheless,
when evaluating comparative trends, our results
reveal a persistent gap between the diabetic group
and healthy controls—a finding that contrasts with
the Lodefalk and Aman study, where no significant
intergroup differences were identified. This variation
underscores that although optimal glycemic
management is paramount, other underlying clinical
factors may independently contribute to the onset
and intensity of these gastrointestinal disorders [6].

In our cohort high prevalence rates were
observed for nausea (78%), abdominal pain (78%),
gastroesophageal reflux (75.5%) and early satiety
(73%). These data resonate with the findings of
Selbuz and Bulus, who noted that 54% pf pediatric
T1D patients reported at least one gastrointestinal
complaint, with reflux and abdominal pain being
the most frequent [4]. On the contrary, abdominal
bloating did not differ significantly between the T1D
and control groups, despite a trend toward higher
mean values and greater variability in the T1D
cohort. This lack of significance may point to clinical
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heterogeneity, suggesting that bloating characterizes
a specific subset of patients with more advanced
gastrointestinal dysfunction rather than the entire
cohort. Similarly, the identical median intensity of
anorexia across both groups points to a comparable
baseline manifestation, even though its frequency
varied (59% in T1D vs 82% in controls) [4, 6].

Early satiety was nominally significantly more
pronounced in the T1D group than in controls.
Although the absolute difference between the
medians was only 1 point, this finding suggests a
heightened perception of early satiety in children with
T1D. Even subtle changes in subjective symptoms can
carry clinical weight, as they potentially alter eating
behavior, compromise glycemic control, and diminish
quality of life. Given the relatively small effect size,
these statistical differences must be interpreted with
caution. Future large-scale studies that account for
disease duration, glycemic control, and the presence
of diabetic neuropathy are needed to clarify the
precise clinical significance of these variations [7].

Functional gastrointestinal symptoms - such as
nausea, abdominal pain and early satiety — are widely
documented in pediatric T1D, especially in patients
with suboptimal glycemic control. One cross-sectional
study revealed that nearly 89% of children with
T1D suffered from more than one gastrointestinal
symptom, with a marked increase in frequency when
Hb1Ac>7%. Another study tracking 359 adolescents
via the Gastroparesis Cardinal Symptom Index (GCSI)
reported that 75% had multiple gastrointestinal
symptoms, and approximately 17% had scores
indicative of severe motor impairment. The 73%
prevalence of early satiety observed in our study
mirrors these published trends [8].

Constipation also emerged as a prominent
manifestation, affecting more than half of the children
with T1D - arate substantially higher than that seen in
the general population. While the baseline prevalence
of constipation in the general pediatric population
ranges from 0.7% to 29.6% (and stood at 14% in our
control group, closely matching the 15.6% reported
in a Dutch cohort aged 8-17 years), its frequency
was markedly elevated in our T1D group [9, 10]. This
stark contrast highlights the profound impact of T1D
and its complications on intestinal motor function.

Diarrhea symptoms were similarly more frequent
and severe in T1D patients than in healthy controls.
Although the median values for diarrhea were zero
in both groups, non-parametric analysis unveiled
significant differences in data distribution [10, 11].
This indicates a greater proportion of non-zero,
elevated scores within the T1D cohort, whereas the
symptom was virtually absent among controls. Such a
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discrepancy between median values and comparative
analysis is driven by the asymmetric data distribution
and a high volume of zero scores, which is a standard
feature of clinical symptom scales. Nonetheless, the
higher mean values (1.18+1.54) and wider scoring
range (1-5) in the T1D group reflect a clinically
meaningful shift toward greater gastrointestinal
distress [12].

From a pathophysiological perspective, the most
compelling finding is the coexistence of opposing
intestinal phenotypes - diarrhea and constipation -
within the T1D cohort. This overlap cannot be
explained by functional disorders alone. Instead,
the simultaneous presentation of diarrhea and
constipation reflects a deeper dysregulation of enteric
neurovascular control, triggered by chronic oxidative
stress and hyperglycemia-induced microangiopathy,
which serves as an early marker of systemic diabetic
complications [12, 13].

Limitations

This study has several limitations that should be
acknowledged. The cross-sectional design does not
allow for establishing causal relationships between
T1D and gastrointestinal symptoms. The results reflect
associations rather than direct pathophysiological
effects. The study was conducted at a single center
with a relatively limited sample size, which may affect
the generalizability of the results. Although multiple
comparisons were addressed using Bonferroni
correction, the analysis of numerous symptoms
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increases the possibility of type I error, and p-values
should be interpreted with caution. Symptom
intensity was evaluated using an ordinal scale, which
reflects subjective perception rather than objectively
measured severity.

Conclusions

1. This comparative assessment established the
frequence and intensity profiles of gastrointestinal
symptoms in children with T1D relative to control
group, establishing a distinct clinical spectrum of
gastrointestinal disorders associated with pediatric
diabetes.

2. Children with T1D exhibit a significantly higher
prevalence and severity of gastrointestinal symptoms —
most notably gastroesophageal reflux, abdominal
pain, nausea, vomiting, early satiety, diarrhea and
constipation - indicating that T1D involves a systemic
disruption of gastrointestinal regulation.

3. These results hold significant clinical and
scientific value, demonstrating that gastrointestinal
complaints in children with T1D are not random
occurrences, but rather a systemic component of the
disease's clinical course.

4. The practical utility of these results lies
in justifying the implementation of active
gastrointestinal symptom screening in pediatric T1D
care. Early detection of functional disorders is vital
for optimizing glycemic control, adjusting nutritional
management, and ultimately improving the patient's
overall quality of life.
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‘ LLnyHKOBO-KULLIKOBI CUMNTOMU
NI KoMopbigHi nposiBM LLyKpoBoro giabety 1 tunyy piten

Irop KoBanbuyk, AniHa BeTtyeHko, EBreHist Bypnaka
HauioHanbHnin MegmuHuii yHiBepcuTeT iMeHi Boromonbus, kadepnpa negiatpii N24, M. Knis, YkpaiHa

AHoTauifl. Bcmyn. 3axBopIoBaHicTh Ha IIYKpoBumii fiiabet 1 TMIY cepen miTeil Ta MiAITKIB Y BCbOMY CBiTi Xapak-
TE€PUSYEThCA 3HAYHOIO BapiabenbHICTIO Ta KOMMBAETHCS Bif 5 o 50 HoBuUX BumajkiB Ha 100 000 oci6 BikoMm 0
20 pokiB Ha piK, B cepegHbOMY 61m3bko 14 Ha 100 000, mpryoMy IiK 3aXBOPIOBAHOCTI IIPUIIAJia€ HA BIKOBY TPyIy
10-14 pokis, a micnA 3aKiHYeHHA CTAaTEBOTO JO3PiBaHHA CIIOCTEPIra€ThCA 3HIMPKEHHA ITOKa3HMUKIB Y MOTOAMX JKiHOK
Ta BifHOCHO BUCOKMIIT piBeHDb y MOJIOAMX Y0/MOBIKiB BikoM 1o 20 pokiB. Ilykposuit giabet 1 TuIy B AUTS9OMY BiLii —
Iie XpOHiYHe ayTOIMyHHe 3aXBODIOBaHHS, AKe CYIPOBOIKYETbCA He Ti/IbKYM IOPYLIEHHAM BYIJIEBOJHOTO 06MiHYy,
aJie il ypaKeHHsAM Pi3HUX OpraHiB Ta cucTeM. Bce 6ibla yBara IpupiiseTbcs MUTyHKOBO-KUAIIKOBUM pO3/IafiaM
y miTeit 3 giabeToM 1 Tiy, sIKi MOXXYTb BMHMKATI BXKe HA PaHHIX CTafisX 3aXBOPIOBAHH, HABITh 3a BiACYTHOCTI
KJIACMYHUX MIKPO- Ta MAKPOCYAMHHIUX YCK/IaJHEHb.

Mema. MeTo10 BOCIifKeHHs OY/IO0 OLIiHUTI YaCTOTY Ta IHTEHCUBHICTBD IITyHKOBO-KMIIKOBUX CUMIITOMIB V fiiTelt 3
miabetoM 1 TUIIy Ta MOPIBHATY KITiHIYHMII TPOQIIb ITYHKOBO-KUIIKOBYUX PO3/Ia/iB 3 IOKa3HMKAMV KOHTPOIBHOI
TpYIN.

Mamepianu ma memoou. JJOCTiIXKeHHS NIPOBOIWIOCA fAK IOPIiBHAJbHE, IIepeXpecHe KIiHiuHe JOCTiIpKeHHA. Y
TOCTiIKEHH] B3s/IM y4acThb 49 fiten 3 niaberom 1 TUITY, AKi Hepe6yBanM IiJ] HAITIA/IOM Y CIelianisoBaHOMY €H-
IOKPMHOJIOTYHOMY BififieHH], a Takoxx 49 fmiTeil KOHTPOIBHOL IPpyIy 6e3 LYKPOBOTo AiabeTy, XpOHIYHMX 3aXBO-
PIOBaHb LIITYHKOBO-KUIIKOBOTO TPAKTY, TOCTPUX iHQEKIIiIHNX 3aXBOPIOBaHb Ha MOMEHT OOCTeXeHHs, LieiaKi,
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3aIa/JbHUX 3aXBOPIOBaHb KUIIEYHNKA Ta IPUIIOMY JIiKiB, I1J0 MOXXYTb BIUIMBAT! Ha MOTOPUKY 260 (pyHKIIii0 TpaB-
HOI CUCTEMIA.

Pesynvmamu. Y piteii 3 1iabeToM 1 THITy ITyHKOBO-KMIIKOBi CMMIITOMY OY/IV 3HAYHO YaCTilMMU Ta 6inbIl BMpa-
>KeHVIMY NOPiBHAHO 3i 3I0pOBUMM OFHOJIITKaMY, 31 3HAYHO BUIL[OI0 YaCTOTOI0 PeQIIIOKCY, OOJIO B XKMBOTI, HYOTH,
6moBaHH4, #iapei Ta 3anopy (yci p<0,05). 3a HU3KOI0 CUMIITOMIB MefliaHHI 3HaYeHHs B 060X IpyIax Oy/Iy OfHAKO-
BUMM a00 JOPiBHIOBA/IN HYJIIO, ajIe TPyIa 3 AiabeToM 1 TUITy Mala IVpIINit MDKKBapTHIbHMI ialla3oH, BULI Iep-
ueHTHI Ta 6inpiny BapiabenbHicTs. Haitbinpin BupaskeHi MDKIpyIIoBi BITMIHHOCTI cTOCyBamicst 60710, HYZOTH Ta
PO3/MajiB KMIIEYHNKA, AKi XaPaKTEPU3yBa/MCs He JIUIIE BUILOK 9aCTOTOX, /i€ M BUIIOI0 iHTEHCHUBHICTIO IIPOSBIB.
OxpeMi cMMIITOMM BEpXHIX Ta HWDKHIX Bifjii/IiB IIJTYyHKOBO-KMIIKOBOTO TPAKTy y AiTeit 3 miabeToM 1 Ty manm
TEHJIEHIIiIO 10 MOEHAHHS.

Bucnosku. Y piteit 3 fiabetoM 1 TUITy NITyHKOBO-KMIIKOBi CMMITOMU € CHCTeMHVMMM Ta KTiHIYHO 3HAYyLIVMIL
IliaGeT Bpaxkae Bech LITYHKOBO-KMIIKOBUII TPAKT. Pe3yipraTu BKasyloTbh Ha HeOOXiTHICTh paHHBOTO Ta CUCTEMa-
TUYHOTO CKPMHIHIY IJIYHKOBO-KUILIKOBYX PO3/IAJiB y L€l KaTeropii nalji€HTiB.

KntouoBi cnoBa: nykposuit giaber 1 Tuiy, 3aXBOPIOBaHHsA IITYHKOBO-KMIIKOBOTO TPAKTY, HITYHKOBO-KMIIKOBI
CUMIITOMM, JiTH, HifiTiTKM.
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Abstract. Introduction. Accurate preoperative staging is essential for multimodal treatment planning in colorectal
cancer (CRC). Because standard imaging modalities have limited sensitivity for detecting small peritoneal or pleural
metastases, this study aimed to evaluate the impact of minimally invasive procedures on length of hospital stay
(LOS) and disease staging in patients with CRC.

Methods: We conducted a single-center retrospective cohort analysis from December 2022 to July 2025. After strict
exclusion criteria were applied, 26 surgical episodes corresponding to 25 unique patients with CRC were analyzed.
Minimally invasive procedures, including diagnostic laparoscopy or video-assisted thoracoscopic surgery (VATS),
were compared with open surgery. The primary outcome was LOS.

Results: Minimally invasive interventions (n=10) demonstrated a median LOS of 8.5 days (IQR, 5.2-13.0) versus
10.5 days (IQR, 7.0-18.0) for open surgery (p=0.289). Importantly, minimally invasive procedures directly altered the
clinical stage or treatment strategy in 60% of cases within the minimally invasive group by histologically confirming
distant metastases and preventing non-therapeutic laparotomies.

Conclusions: Although the reduction in LOS was not statistically significant due to varying surgical volumes,
integrating minimally invasive procedures into the CRC staging algorithm is clinically justified. These procedures

e )?

ensure precise staging and prevent unnecessary open surgical trauma.

Keywords: minimally invasive diagnostic, metastatic disease, colorectal cancer, treatment.

Introduction

Colorectal cancer (CRC) is one of the most prevalent
malignancies worldwide and a leading cause of cancer-
related mortality [1]. The extent of disease at diagnosis
largely determines prognosis and guides multimodal
therapy [11]. Therefore, precise TNM staging remains
central to treatment planning. In patients with locally
advanced tumors (T3-T4) or suspected metastatic
spread, accurate initial staging is critical, because
overstaging may lead to unnecessarily extensive
surgery, whereas understaging may result in missed
opportunities for potentially curative treatment [2].

Standard imaging modalities, including computed
tomography (CT) of the chest, abdomen, and pelvis,
as well as pelvic magnetic resonance imaging (MRI)
for rectal cancer, remain the primary methods for
preoperative staging. However, these techniques have
important limitations, particularly in detecting small-
volume peritoneal metastases and early peritoneal
or pleural dissemination. CT has limited sensitivity

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026

for detecting small peritoneal implants metastases,
leading to potential underestimation of disease extent
and reduced accuracy of staging in patients with
colorectal cancer. In clinical practice, the absence
of radiologically detected metastases does not
necessarily reflect the true extent of disease and may
consequently influence surgical decision-making,
including the appropriateness of major open surgical
intervention [3,5]. Minimally invasive procedures are
increasingly used for accurate staging. Diagnostic
laparoscopy permits direct visual inspection of the
peritoneal cavity and targeted biopsy of suspicious
lesions, while video-assisted thoracoscopic surgery
(VATS) allows visualization of the pleural space and
histological confirmation of pleural metastases, as
well as pulmonary metastasectomy when indicated
[4,8]. In cases of suspected peritoneal metastases,
diagnostic laparoscopy can provide refined staging by
assessing tumor spread and calculating the Peritoneal
Cancer Index (PCI) [7]. These strategies may reduce
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the number of unnecessary laparotomies and
shorten postoperative recovery, which is particularly
important for patients who need to start systemic
therapy without delay [12,13].

Materials and Methods

This retrospective single-center cohort study
was based on the electronic clinical database of
the surgical inpatient unit of Kyiv Clinical Railway
Hospital No. 3. The database initially included 123
hospitalization episodes of patients with neoplasms
of the abdominal cavity, retroperitoneal space, and
thoracic organs recorded between 13 December 2022
and 17 July 2025. Among these records, we identified
an initial pool of 48 hospitalization episodes involving
28 unique patients with colorectal cancer (CRC).

To evaluate the direct impact of the surgical
approach, strict exclusion criteria were applied. We
excluded 22 episodes that involved non-surgical
management, such as conservative treatment,
admissions solely for systemic chemotherapy,
or follow-up without intervention. Crucially, 3
patients from the initial cohort of 28 had only non-
surgical admissions and were excluded entirely.
Consequently, the final analyzed cohort consisted
of 26 surgical episodes corresponding to 25 unique
patients. To avoid duplication of demographic and
disease-related characteristics, descriptive analyses
of clinical variables were performed at the patient
level (n = 25). In contrast, analyses of hospital length
of stay (LOS) and surgical outcomes were conducted
at the hospitalization level (n = 26), treating each
surgical admission as an independent event.

The analyzed variables included age at admission,
primary tumor location, documentation of TNM
components [11], presence of metastatic involvement
of the lungs, liver, or peritoneum, and type of surgical
access. Minimally invasive access was defined as
thoracoscopy and/or laparoscopy documented in
operative reports, whereas open access was defined
as thoracotomy and/or laparotomy. The primary
outcome measure was LOS, calculated as the number
of days from admission to discharge.

Accurate staging is essential for determining
the optimal therapeutic strategy in patients with
colorectal cancer [6]. Assessment of postoperative
outcomes in clinical studies is commonly based
on standardized classification systems, allowing
consistent comparison between different surgical
approaches [9].

Statistical analysis was performed using descriptive
methods. Nonparametric comparisons of hospital
stay between access groups were conducted using the
Mann-Whitney U test. A two-sided p value <0.05
was considered statistically significant.
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No personal identifiers were included in the
dataset; all data are presented in aggregated form.

Results

The final surgical cohort included 25 unique
colorectal cancer (CRC) patients accounting for
26 hospitalization episodes. The median patient
age was 59.0 years (IQR 47.8-68.7). The primary
tumor was located in the sigmoid colon (7 patients,
28.0%), splenic flexure (6, 24.0%), rectum (3,
12.0%), rectosigmoid junction (2, 8.0%), ascending
colon (1, 4.0%), descending colon (1, 4.0%), cecum
(1, 4.0%), and other/unspecified colon (4, 16.0%).
Locally advanced disease (T3-T4) was documented
in 15/25 (60.0%) unique patients. Distant metastases
(M1) or suspected metastatic spread were noted in
11/25 (44.0%) patients, most frequently involving
the lungs or peritoneum (Table 1). Notably, the
presence or suspicion of distant metastases often led
to the consideration of minimally invasive staging
procedures before definitive surgery.

Table 1. Characteristics of the colorectal cancer

(CRC) patient cohort
Characteristic Value
Observation period Dec 13, 2022 -
Jul 17, 2025

Unique patients with colorectal 25
cancer (CRC])
Unique surgical hospitalization 26
episodes
Age, years (median, IQR) 59.0 (47.8-68.7)
Locally advanced disease (T3-T4) 15 (60.0%)
documented
Presence of distant metastases (M1) 11 (44.0%)
Primary tumor location:

- Sigmoid colon 7 (28.0%)

- Splenic flexure of colon 6 (24.0%)

- Rectum 3(12.0%)

- Rectosigmoid junction 2 (8.0%)

- Colon (other/unspecified) 4(16.0%)

- Ascending colon 1(4.0%)

- Descending colon 1(4.0%)

- Cecum 1(4.0%)

Among the 26 hospitalization episodes with a
clearly documented surgical approach, a detailed
breakdown of interventions was performed (Table 2).
The minimally invasive group (n=10) consisted of
VATS (n=5), diagnostic laparoscopy (n=1), and
minimally invasive resections (n=4). The open
surgery group (n=16) predominantly included major
open resections and thoracotomies (n=15) and an

23 mee——


https://portal.issn.org/resource/ISSN/2786-667X#
https://creativecommons.org/licenses/by/4.0/

e )/

I ORIGINAL ARTICLES

exploratory laparotomy (n=1). Clinically significant
postoperative complications occurred in 1 patient
in the open group and 1 patient in the minimally
invasive group.

Regarding disease staging, minimally invasive
procedures played a pivotal role. In the minimally
invasive cohort, diagnostic laparoscopy or VATS
histologically confirmed previously suspected
distant metastases in 50% of the cases. Furthermore,
diagnostic laparoscopy allowed for an objective
assessment of resectability without the immense
trauma of an open incision, thereby changing the
treatment strategy to immediate systemic therapy in
patients with peritoneal carcinomatosis.

Minimally invasive procedures demonstrated
a trend toward a shorter hospital stay compared
with open surgery, although the difference was
not statistically significant. The median length of
hospital stay(LOS) was 8.5 days (IQR 5.2-13.0) in the
minimally invasive group versus 10.5 days (IQR 7.0-
18.0) in the open surgery group (p=0.289).

Table 2. Baseline characteristics and procedural
details of surgical episodes (n = 26).

Minimally Open
Characteristic invasive | surgery
(n=10) (n=16)
Median Age, years (IQR] 53.5 65.7
(46.4-58.3) | (53.0-
71.7)
Locally advanced disease 6 10
(T3-T4) (60.0%) (62.5%)
Presence of distant 5 7
metastases (M1) (50.0%) (43.8%)
Primary tumor location, n
- Sigmoid colon 3 4
- Splenic flexure of colon 2 4
- Rectum 0 4
- Rectosigmoid junction 1 1
- Colon (other/unspecified) 2 2
- Ascending colon 1 0
- Descending colon 1 0
- Cecum 0 1
Type of procedure, n
- VATS 5
- Diagnostic Laparoscopy
- Minimally Invasive 4
Resection
- Open Resection / 0 15
Thoracotomy
- Open Exploratory Laparotomy 0 1
Postoperative complications, n 1 1

ISSN 2786-6661

Table 3. Length of hospital stay (LOS) by surgical
approach (n = 26)

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026

Minimally Open
Parameter invasive surgery p-value
(n=10) (n=16)

LOS, mean +SD 9.6+5.6 122+ 6.4 -
(days)
LOS, median (IQR] 8.5 10.5 0.289
(days) (5.2-13.0) | (7.0-18.0)
Range (min-max) 4-21 3-24 -
(days)

Discussion

In this retrospective clinical cohort, most patients
with colorectal cancer (CRC) had locally advanced
disease, reflecting the common clinical scenario
of late-stage diagnosis and the need for accurate
staging in multimodal treatment planning [1,2].
We found substantial heterogeneity in disease-stage
documentation: formal TNM records underreported
metastatic disease compared with narrative reports
of lung, liver, or peritoneal metastases. In such cases,
minimally invasive staging plays a crucial role in
confirming suspected disease. Diagnostic laparoscopy
and VATS can identify metastatic spread that may
be missed on imaging, thereby guiding appropriate
treatment decisions [2,4,8].

Standard CT and MRI have limited sensitivity
for small peritoneal implants, which can lead
to understaging [3]. As shown in prior studies,
laparoscopic “first-look” staging in patients at high
risk of peritoneal disease or with equivocal imaging
allows direct assessment of tumor spread, calculation
of the Peritoneal Cancer Index, biopsy of lesions, and
avoidance of non-therapeutic laparotomy in cases of
unresectable disease [4,7]. From an oncologic surgery
perspective, this approach reduces surgical trauma,
lowers the risk of delaying systemic therapy, and
improves the overall treatment pathway [2,12].

Our refined analysis demonstrated that although
minimally invasive procedures showed a trend
toward a shorter length of hospital stay (LOS) (8.5 vs.
10.5 days), this difference did not reach statistical
significance (p = 0.289). As reviewers correctly
pointed out, LOS is a multifactorial metric that must
be interpreted with caution. The lack of a significant
difference in our cohort is likely driven by the extent
of the intervention, varying indications, and baseline
patient characteristics. For instance, patients in the
open surgery group were notably older (median age,
65.7 vs. 53.5 years) and underwent major resections,
which inherently require longer recovery times.

However, the true clinical value of the minimally
invasive approach lies not only in the number of

Creative Commons «Attribution» 4.0


https://creativecommons.org/licenses/by/4.0/

elSSN 2786-667X

OPUTIHANIbHI POEOTY IS

Table 4. Role of minimally invasive procedures in the staging algorithm for colorectal cancer (CRC)

Clinical situation Limitation of CT/MRI

Minimally invasive approach

Clinical effect

Underestimation

of small peritoneal
metastases and overall
disease spread

Suspicion of peritoneal
metastases (high-risk T3-T4
or equivocal CT findings)

Diagnostic laparoscopy
with targeted biopsy and
assessment of peritoneal
spread

Avoids unnecessary exploratory
laparotomy; clarifies stage;
guides systemic/locoregional
therapy; shortens LOS

Equivocal pulmonary
nodules in colorectal cancer
(CRC) needing tissue
diagnosis

Inability to confirm
the metastatic nature
of lung nodules by
imaging alone

Video-assisted thoracoscopic
surgery (VATS) for biopsy or
atypical resection

Provides histological
confirmation; clarifies
stage; supports treatment
modification; shortens LOS

[Note: This table represents a practical framework proposed by the authors based on the synthesis of current literature and the
findings of this study, rather than a direct outcome of the statistical analysis.)

hospital days but also in its substantial impact on
disease staging. In our cohort, VATS and laparoscopy
provided definitive  histological  confirmation
of metastases and allowed surgeons to assess
resectability accurately. For example, relying on
open exploratory laparotomy for a patient with total
peritoneal carcinomatosis carries unjustified surgical
trauma. Diagnostic laparoscopy avoids this, thereby
facilitating a timely shift toward systemic therapy
[10,12].

Based on these findings and current guidelines,
it is reasonable to incorporate minimally invasive
procedures into the colorectal cancer (CRC) staging
algorithm (Table 4). This includes diagnostic
laparoscopy with biopsy for suspected peritoneal
metastases and VATS for suspicious lung lesions.
This approach allows clinicians to avoid unnecessary
laparotomies, achieve accurate staging, and promptly
tailor systemic therapy. Although the present study
was not designed to evaluate oncologic outcomes,
the observed reduction in hospital stay may have
important clinical implications for timely initiation
of systemic therapy.

Limitations

This study has several limitations that must be
acknowledged. First, the retrospective, single-center
design and the relatively small sample size (n=26
surgical episodes) inherently limit the statistical
power, particularly for detecting significant
differences in length of hospital stay (LOS). Second,
there is potential selection bias regarding the clinical
decision to perform minimally invasive staging

procedures rather than immediate open surgery,
as this was influenced by surgeon preference and
individual patient characteristics. Third, to assess
healthcare resource utilization accurately, the analysis
was partially conducted at the level of hospitalization
episodes rather than strictly at the level of unique
patients, ~ which  introduces  methodological
complexity. Fourth, the study focuses exclusively on
perioperative outcomes, diagnostic yield, and staging
accuracy, without evaluating long-term oncological
outcomes or overall survival. Finally, heterogeneity
in disease-stage documentation-specifically, the
discrepancy between narrative surgical reports and
formal TNM coding - may have influenced the
retrospective assessment of clinical stage.

Conclusions

This study highlights the clinical rationale for
integrating minimally invasive procedures into the
staging and treatment pathway for patients with
colorectal cancer (CRC). Although no statistically
significant difference in length of hospital stay (LOS)
was observed between the cohorts—largely due
to differences in surgical volume, patient age, and
intervention types—the minimally invasive strategy
is vital for accurate staging. Diagnostic laparoscopy
and VATS provide crucial histological confirmation
of metastatic spread when conventional imaging is
equivocal, effectively preventing unnecessary major
laparotomies. These findings support the routine use
of minimally invasive staging to minimize surgical
trauma and expedite the initiation of systemic therapy
in advanced CRC.
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BnnuB ManoiHBasuBHUX BTPy4aHb Ha TPUBANICTb rocnitanisauii
\ Ta CTaflilOBaHHA 3aXBOPIOBAHHSA Y NaLiEHTIB
AN i3 KoslopeKTaJIbHUM paKoM

OnekcaHap AaHuneHko', Onekcangp Mickopcbkuin?

T AcnipaHT, ctapwmin nabopaHT kadbenpu xipyprii Ne3 HaljioHanbHOro Megmu4yHoro yHisepcumreTy
imeHi 0.0. BoroMonbug, M. Kuis.

2 PhD, acucTeHT kKadeapw oHkosoril HauioHanbHOro MeanyHoro yHisepcuTeTty
imeHi 0.0. BoromMonbug, M. Kuis.

AHoTauisl. Bemyn. TouHe nepepfonepaliiiiHe cTafliloBaHHS € KpUTUYHO BOXX/IMBYM [I/1A IVIAHYBaHHA JIiIKYBaHHS KO-
nopexranpHoro paky (KPP). Ockinbku crangapTHi MeTonu Bisyasisanii MaroTb 0OMeXXeHy Yy T/IMBICTD 1IOJ0 BUAB-
JTIeHHs1 IPiOHMX TepUTOHeaNbHNUX ab0 IIeBpabHIX MeTacTasiB.

Mema. Metoro focrifpkeHHs 6y/I0 OLIHMTY BIUIMB Ma/IOiHBa3MBHUX BTPyYaHb Ha TPUBAJIICTD rocmiranisanii Ta
CTaJIil0BaHH 3aXBOPIOBAaHHA y nanieHTiB i3 KPP.

Mamepianu ma memoou. IIpoBefieHO OTHOLIEHTPOBMIT PeTPOCIIEKTYBHMII KOTOPTHUIT aHali3 3a nepiof i3 rpynHa
2022 poxy mo nunHA 2025 poky. [lo 0CHOBHOTO aHasi3y 0y/10 BK/IIOYEHO 26 XipypridHuX eni3ofis, [0 BimoBifamm
25 yuikanpauM nauientam i3 KPP. ManoinBa3uBHi BTpy4aHH:, 30KpeMa AiarHOCTUYHY JIallapOCKOIIiio abo Bifeo-
acuCTOBaHy Topakockomiuny xipyprioo (VATS), nopiBHioBanu 3 Bifkputumu onepanisimu. IlepBuHHOIO KiHIIEBOKO
TOYKOIO Oy/a TPMBaMicTh rocmiramisanii.

Pesynomamu. Mepiana TpuBanocTi rocmitaisanii ajisi ManoinBasuBHux Brpy4ans (n=10) cranoBuna 8,5 nus (IQR,
5,2-13,0) nopiBusiHo 3 10,5 gust (IQR, 7,0-18,0) mis Bigkputux onepaiit (p=0,289). Baxxiauso, 1m0 MamoiHBa3uBHi
BTPYYaHHA 6e3l0cepefHbo 3MIHWIN KTiHIUHY cTafilo abo cTparerito liKyBaHHA y 60% BUIIaAKiB y MeXKax Bifjo-
BiJHOI IPyIIM LIIAXOM TiCTONIOTIYHOIO NiATBEPIYKEHHA Biila/IeHNX METACTa3siB, 1110 J03BO/IM/IO YHUKHYTI HeTepa-
MIeBTUYHIYX JIATIap OTOMIIL.

Bucnosxu. Xo4a 3MeHIIEHHA TPUBa/JIOCTi TOCIiTaxi3alii He JOCAIIIO CTaTUCTUYHOI 3HAYYIIOCTi, iHTerpauia ma-
NOIHBAa3sUBHUX BTPy4YaHb B aIroputM crafitoBanHa KPP e k1iHiYHO 00IpyHTOBaHOI0, OCKIIBKY 3abe3Iedye TOUHE
CTafil0BaHHA Ta 3a1106irae HeBUIIpaBAaHill Xipypriuuiit TpaBMmi.

Kntoyogi csioBa: ManoiHBa3MBHA AiaTHOCTMKA, METaCTaTNIHE YPAXKEHHs, KOMOPEKTATbHNIT PaK, TiKyBaHHS.
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Biochemical factors of wound healing:
prospects and limitations of application
in clinical practice
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Abstract. Introduction. The full-scale war in Ukraine has led to a significant number of wounded among both
military personnel and civilians. Combat injuries often become chronic due to limited access to medical care and
a high risk of wound infection. In addition, chronic wounds, particularly diabetic foot ulcers and venous ulcers,
continue to represent a major healthcare problem because of their high prevalence. An imbalance of biochemical
factors that regulate the process of wound healing at the stages of inflammation, angiogenesis, proliferation, and
remodelling can contribute to the chronicity of wounds.

Aim. In this review, we analyse the role of biochemical regulators at different stages of tissue repair and consider the
possibilities of integrating these data into clinical practice.

Materials and Methods. Approximately 50 literature sources were analysed. Articles from PubMed, Mendeley, and
Europe PMC databases, as well as specialised Ukrainian journals, were used. We selected the most characteristic
biochemical factors for each stage of tissue repair, as well as those with the greatest therapeutic potential.

Results. The following biochemical factors were examined: haemostatic components (thrombin and fibrin),
inflammatory mediators (IL-10, MMPs/TIMPs), angiogenesis and proliferation regulators (VEGE, PDGEF),
gasotransmitters (H,S), and extracellular matrix components (hyaluronicacid). Each group demonstrated therapeutic
potential in experimental and, to a significantly lesser extent, in clinical settings.

Conclusions. However, the clinical application of these biomolecules is limited by molecular instability, dose-
dependent risks, high cost, and a lack of standardisation. Therefore, optimisation of delivery systems and the conduct
of high-quality clinical studies are required.

Keywords: angiogenesis, biomarkers, extracellular matrix, inflammation, intercellular signaling peptides and
proteins, interleukins, regeneration, wounds and injuries.
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Introduction

The process of tissue repair consists of four phases:
haemostasis, inflammation, proliferation, and remo-
deling [1]. Disruption of one or more phases of the
wound healing process can lead to chronic wound
formation - including diabetic foot and venous leg
ulcers, which represent a significant public health
problem and affect millions of patients worldwide
[2]. Armed conflicts, and in particular the war in
Ukraine, exacerbate the problem of chronic wounds
due to reduced access to medical care, which increases
the frequency of infections, complications, and
amputations [3].

Aim

The aim of this study is to summarise current
data on the role of biomolecules at different stages
of tissue repair and to analyse the prospects and
limitations of their clinical application, especially in
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conditions of increased medical and social burden
caused by war.

Materials and Methods

A literature search was conducted in the PubMed,
Mendeley and Europe PMC databases and specialised
Ukrainian journals using the keywords: angiogenesis,
biomarkers, extracellular matrix, inflammation,
intercellular signaling peptides and proteins, inter-
leukins, regeneration, wounds and injuries.

The literature search included publications from 2015
to 2025, as well as several earlier studies considered
essential for understanding the biological mechanisms
of wound healing. Only primary research articles were
selected for this review, while conference abstracts were
excluded. Articles not directly related to the bioche-
mical regulation of wound healing were excluded.

In total, 50 scientific publications were included in
the final review.
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Table 1: Biochemical factors in wound healing: applications, effects and limitations

Biochemical factors

Forms and stages of application

Biological effects

. Limitations of use
on wound healing

Thrombin and

fibrin sealing [4-6])

materials - hydrogels [9])

Clinical application (fibrin sealants, fluid

Experimental model (composite sponges,
3D bioprinting skin [7-8], fibrin-based

Haemostatic and
regenerative
properties
[4,5,8,10-12]

Short half-Life [9], risk of
thrombosis, hypersensitivity
reactions [5,13-14],
immunogenicity [4,13]

Interleukin-10
(IL-10)
[16-18])

Clinical trials (rhIL-10 in volunteers [15])
Experimental model (recombinant IL-10

Short half-life;
immunosuppresson risk
[16-17]

Anti-inflammatory
and anti-fibrotic
activity [19]

Hydrogen sulfide
(H,S) technology

(donors of H,S [20-22])

Experimental model and prospective

Antioxidant and
anti-inflammatory
properties [20-23]

Instability, dose-dependent
effects [20-22]

VEGF and PDGF

28])

Clinical application (Becaplermin, PRP [9,24])
Experimental model (Salidroside [25-26])
Promising technology (delivery systems [27-

Chronic inflammation [32],
scarring and malignancy
[91, low bioavailability in vivo
[9,14,33]

Stimulation of
angiogenesis and
cell proliferation
[9-10,29-31]

Hyaluronic acid
(HA) gauze pads [34])

Clinical application (HA-wound dressings and

Preclinical/experimental model (composite
scaffolds, modified HA formulations [34-35])

Regulation of cell
proliferation [34]

Low mechanical strength;
lack of haemostatic and
antimicrobial properties [34]

Review and discussion

Haemostasic phase

Thrombin and fibrin are key components of
the coagulation cascade [4,8]. In addition to their
haemostatic function, they promote cell proliferation
and support tissue repair [9-10,24,36].

Thrombinand fibrin combine high biocompatibility
with both haemostatic and regenerative properties,
which leads to their wide use in local haemostatic
materials [4]. Rapid cessation of bleeding in combat
conditions is essential for maintaining life and
ensuring effective subsequent wound healing.

Fibrin sealants, such as Tisseel, are used in clinical
practice to achieve haemostasis. They combine
haemostatic, sealing, and adhesive properties,
which reduces the need for additional haemostatic
agents [4-5]. In skin burn models, which are often
encountered in mine-explosive injuries, fibrin sealants
have promoted skin grafting and improved wound
closure [5]. Fluid haemostatic sealing materials
composed of thrombin and fibrinogen are suitable
for deep wound bleeding due to their high fluidity,
particularly in cases of internal bleeding, which often
occurs in combat injuries. These materials mimic the
physiological conversion of fibrinogen to fibrin. A
significant drawback of their application is excessive
fibrosis [6].

In preclinical mouse models, local application of
thrombin-containing matrices reduces blood loss and
promotes wound healing; however, systemic entry
of thrombin may increase the risk of thrombosis
[8,10-13]. The application of a thrombin-loaded
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silk fibroin-gelatin composite haemostatic sponge
(SFG@TB) demonstrated a higher wound-healing
rate compared with the gelatin (GE) and silk fibroin-
gelatin (SFG) groups. Thrombin in SFG@TB initiates
haemostasis, the first phase of wound healing [8].

Fibrin-based materials, including sheets, bandages,
and hydrogels, provide rapid haemostasis in animal
models of severe trauma and ballistic injuries,
demonstrating their effectiveness in combat-related
injuries [9]. In diabetes and obesity models, fibrin
hydrogels enriched with growth factors (VEGE
PDGE-BB) protect biomolecules from degradation
and ensure their controlled release, thereby enhancing
wound healing [37]. Fibrin also exhibits biomimetic
properties. For instance, 3D-bioprinted skin using
fibrinogen-based bioink promotes cell proliferation
in experimental models [7].

Limitations of use

Thrombin is characterized by a short half-life (about
15 seconds) [9], which necessitates the use of delivery
systems. The immunogenicity of animal thrombin
and the risk of viral transmission of human plasma-
derived products are additional limitations [4,13].
However, the use of recombinant forms of thrombin is
restricted by high cost [9]. Clinical studies have shown
that the use of fibrin sealants in knee replacement
surgery provides no significant clinical benefit.
Moreover, their application is limited by high costs,
hypersensitivity reactions, and local inflammatory
responses [5].

A promising direction for future research is the
development of combined haemostatic agents that
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integrate analgesic and antimicrobial properties. Such
multifunctional formulations could not only enhance
haemorrhage control but also reduce pain and lower
the risk of wound infection, which would be especially
beneficial on the battlefield, where access to advanced
medical care is often delayed [9].

Inflammation phase

The inflammatory phase is critical for the
subsequent course of wound healing, as it determines
progression to the proliferative phase or the
development of chronicity.

Chronicwoundsare characterized by adysregulated
balance between proteases and their inhibitors, as well
as between pro- and anti-inflammatory cytokines
[38]. Increased activity of MMP-2, MMP-8 and
MMP-9 is associated with persistent inflammation
and poor healing outcomes [38-40]. Levels of IL-
10 are reduced, whereas expression of IL-1a, IL-1p,
IL-6, TNF-a, and IL-8 is elevated in the blood, wound
fluid, and biopsies of chronic wounds - diabetic
and venous foot ulcers [38-41]. During the healing
process, their levels decrease, while TGF-p1 increases
[41]. Increased bacterial burden may further sustain
inflammation by stimulating excessive production of
pro-inflammatory mediators [39], a mechanism that
may be particularly relevant in combat wounds.

The use of IL-1P and TNF-a as isolated biomarkers
is limited due to their correlation with severe
inflammation, bacterial contamination, and slow
wound healing. The most potentially significant
predictors of healing are granulocyte-macrophage
colony-stimulating factor (GM-CSF) and metal-
loproteinase-13 (MMP-13) [38].

As mentioned above, chronic wounds are
characterized by reduced IL-10 expression and
increased levels of pro-inflammatory cytokines
and matrix proteases. The abnormal inflammation
results in pathological scarring [42]. Therefore, IL-10
participates in both the inflammatory and remodeling
phases of wound healing. Through its anti-
inflammatory activity, IL-10 limits excessive immune
responses, whereas its anti-fibrotic properties help
regulate extracellular matrix deposition and reduce
pathological scarring [19,44]. These effects make
IL-10 a promising therapeutic agent for improving
tissue repair and promoting more favorable wound
remodeling.

To better understand the role of IL-10 in tissue
repair, findings from several studies performed in
murine models are discussed below. A 2023 study
demonstrated excessive inflammation and fibrosis
of the wound bed when comparing IL-107/- mice
to wild-type (WT) mice, but wound closure was no
different between the two groups [19]. However,

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026

ISSN 2786-6661

increased expression of IL-10 was shown to promote
revascularization and re-epithelialization in control
and diabetic models, thereby promoting accelerated
wound healing [14]. IL-10 administration before
transplantation also improved tissue healing
capabilities [18]. These findings suggest that IL-
10 deficiency does not necessarily impair the rate
of wound closure but is associated with enhanced
inflammation and fibrosis, which may lead to poor
quality of tissue repair.

In a recent clinical trial, recombinant human IL-
10 (rhIL-10) was administered to healthy volunteers,
resulting in improved macroscopic scar appearance
[15]. The anti-fibrotic effects of IL-10 indicate that this
cytokine may represent a promising strategy for both
scar prevention and the reduction of pathological
scar formation.

Limitations of use

The application of IL-10 is limited due to its short
half-life in vivo [16-17], necessitating the development
of controlled-release delivery systems for IL-10.

Systemic administration of IL-10 also leads to flu-
like symptoms. High levels of IL-10 can lead to a risk
of infection [16].

Therefore, the clinical application of IL-10
requires careful optimization to achieve anti-
inflammatory effects while minimizing the risk of
immunosuppression.

Hydrogen sulfide (H,S) is a gasotransmitter whose
role in wound healing is most pronounced during the
inflammatory phase, where it regulates inflammatory
responses and oxidative stress. These properties may
provide further application of H,S as a potential
therapeutic agent for various traumatic conditions,
including combat injuries [44].

In the setting of combat-related trauma, traumatic
CNS injuries are among the most severe consequences
characterized by secondary pathological processes,
including neuroinflammation and oxidative stress
[21,23,45]. Preclinical studies have demonstrated
that H,S can attenuate secondary injury through
anti-inflammatory and antioxidant mechanisms,
while also promoting neuroregeneration. However,
all available data derive from animal models, and
further studies are required to establish safety and
clinical efficacy. In diabetic patients, H,S levels are
decreased, and impaired healing is associated with
persistent inflammation and excessive superoxide
production [21,23] - features shared with traumatic
and combat-related wounds.

To date, no clinical studies have evaluated H.,S-
based therapies in wound healing, and current
evidence is limited to preclinical investigations. In
preclinical models, O2e¢ -activated H,S donors such
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as HSD-SO-B demonstrated selective activation
in oxidative environments and accelerated wound
closure [20]. Similarly, NaHS promoted healing and
angiogenesis via VEGF upregulation in diabetic mice
[21-23].

Limitations of use

Despite this therapeutic potential, clinical
translation remainslimited by H,Svolatility, instability,
and dose-dependent biological effects [20-22]. NaHS,
H,S, and Lawesson’s reagent-type compounds exhibit
rapid and uncontrolled H,S release and potential
cytotoxicity [20-21]. To overcome these limitations,
donors with controlled release are being developed.
These include nanomaterials, hydrogels and smart
delivery systems capable of responding to injury-
specific stimuli such as pH changes or oxidative
stress, which provide more sustained H,S release
[21], but require further clinical validation before
routine use [44].

Proliferative phase

Angiogenesis is a key process in the proliferative
phase of wound healing. Vascular endothelial growth
factor (VEGF) and platelet-derived growth factor
(PDGF) are major regulators of this phase [9,32,46-
47]. VEGF primarily stimulates the formation of
new blood vessels, while PDGF-BB promotes vessel
maturation and stabilization through the activation
of pericytes [30-31,46]. Thus, VEGF and PDGF exert
complementary effects during tissue repair.

Evidence supporting the clinical efficacy of both
PDGF and VEGF can be found in platelet-rich plasma
(PRP). The the rapeutic effect of PRP is associated
with the combined action of growth factors which
stimulate angiogenesis, granulation tissue formation,
and tissue repair. PRP is used in clinical practice for
treatment of chronic wounds. However, variations
in PRP preparation may affect growth factor
concentrations and clinical outcomes [24].

In clinical practice, PDGF-BB is applied as the
topical formulation Becaplermin for the treatment
of chronic wounds. By delivering this growth factor
directly to the wound site, the formulation stimulates
neovascularisation and promotes granulation tissue
formation [9,25]. In addition to its role in tissue
repair, PDGF-AA has been proposed as a biomarker
of wound healing, as elevated levels in wound exudate
and plasma have been associated with successful
healing of chronic venous ulcers [38,40].

Several experimental studies have shown that
the therapeutic potential of PDGF can be realized
not only through exogenous administration but
also by inducing its endogenous expression, which
reduces the risks associated with protein instability.
For example, salidroside promotes neoangiogenesis
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by increasing VEGF-A and PDGF-BB secretion,
thereby improving limb blood flow in diabetic mice
[25-26].

While PDGF-BB has been translated into clinical
practice through the FDA-approved formulation
Becaplermin, VEGF-based therapies remain at the
preclinical stage. In experimental study on diabetic
mice, treatment with the fusion protein F8-VEGF-C
promoted wound healing and lymphangiogenesis in
diabetic mice, indicating the therapeutic potential of
lymphatic system activation in chronic wounds [48].
Experimental studies have shown that inhibition of
VEGEF signaling impairs wound healing in animal
models. Clinical studies demonstrate reduced VEGF
levels in chronic diabetic ulcers compared with acute
wounds, whereas normal VEGF expression correlates
with improved healing outcomes [38,47,49].

Limitations of use

The effectiveness of growth factor-based therapy is
limited by the low stability and short half-life of growth
factors, together with reduced bioavailability due to
high proteolytic activity in the wound environment.
This necessitates the use of high doses, increasing the
risk of adverse effects [9,14,33].

Although Becaplermin 1is successfully used
in practice, its efficacy is reduced in infected or
ischaemic wounds [9]. This limitation is particularly
relevant to chronic battlefield-associated injuries,
which are frequently contaminated and characterised
by impaired tissue perfusion. Furthermore, prolonged
or excessive use of Becaplermin has been associated
with a potential increase in the risk of malignancy [9].

The therapeutic application of VEGF requires
careful regulation, as both insufficient and excessive
expression may impair wound healing. Excessive
VEGEF activity can increase vascular permeability and
sustain chronic inflammation [32]. Several studies
have found that VEGF concentrations in wound fluid
are significantly higher in poorly healing venous leg
ulcers than in those that heal. Elevated VEGF levels
correlate with scarring, while VEGF inhibition may
limit scar formation [40-41,47].

To provide sustained release of growth factors,
delivery systems are being developed. Microspheres
and liposomes are being incorporated into
hydrogels [24]. A recent review highlighted that
“smart” hydrogels are able to respond to changes in
the wound microenvironment by modulating the
release rate of growth factors [27-28].

Hyaluronic acid (HA) is a key component of the
extracellular matrix that regulates cell proliferation,
differentiation, and migration, contributing primarily
to the proliferative phases of wound healing [34]. Due
to its biocompatibility and moisture-retaining capacity,
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hyaluronic acid (HA) is used as a therapeutic agent for
chronic ulcers and infected traumatic wounds.

Clinical evidence supports the use of HA-based
dressings in chronic wounds. HA-impregnated gauze
pads reduced venous ulcer area compared with
control treatments [34]. Furthermore, HA-based
formulations combined with antimicrobial agents,
including silver, achieved up to a 99% reduction in
wound volume in patients with vascular and pressure
ulcers, which is particularly effective for infected or
contaminated wounds [35,50].

In experimental models, composite HA/SF/
SA (hyaluronic acid/silk fibroin/alginate) scaffolds
demonstrated wound size reduction. In addition, they
exhibited enhanced tensile strength, biocompatibility,
biodegradability, and moisture management [34-35].
Chemical modification of HA, including thiolation
and esterification-stimulated angiogenesis and
reduced ulcer area in preclinical studies of venous
and diabetic wound models [34].

Limitations of use

HA hydrogels exhibit insufficient mechanical
strength, while the incorporation of synthetic
polymers may impair exudate drainage. Hydrocolloid
dressings are unsuitable for bleeding wounds and
have low stability and high cost [34]. In combat
wound contexts specifically, unmodified HA lacks
adequate haemostatic and antimicrobial properties.

Expanding the clinical applicability of hyaluronic
acid-based formulations requires the integration of
HA with protein, polysaccharide, and antimicrobial
components, the development of nanocomposite
hydrogels, and the chemical modification of HA to
increase adhesive and haemostatic properties [34].
Supplementation with antimicrobial compounds
remains essential to prevent infection - a priority in
the management of combat-related wounds [34].
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Remodelling phase

Matrix metalloproteinases (MMPs) and their
tissue inhibitors (TIMPs) play a central role in the
remodeling phase by regulating extracellular matrix
turnover and granulation tissue formation [38-
39]. Balanced MMPs/TIMPs activity is essential for
proper tissue maturation, whereas dysregulation
of this system contributes to chronic wounds and
pathological scar formation. A high MMP-1/TIMP-
1 ratio has been associated with effective tissue
regeneration [38-40].

As discussed above, several biomolecules involved
inearlier phasesof woundhealing continuetoinfluence
tissueremodeling. IL-10 contributes to the remodeling
phase through its anti-fibrotic activity [15,18-19,42-
43]. VEGF signaling requires tight regulation during
remodeling, as excessive VEGF expression has been
associated with hypertrophic scarring and aberrant
wound remodeling [40-41,47]. Hyaluronic acid,
previously described as a key extracellular matrix
component during the proliferative phase, also
participates in tissue maturation and extracellular
matrix organization [34].

Conclusions

This literature review demonstrates that the
examined biochemical factors have potential for
application both as isolated biomolecules and as
components of delivery systems designed to ensure
controlled release in the wound microenvironment.
However, the clinical use of these compounds is
restricted by molecular instability, dose-dependent
biological effects, high material costs, and a lack of
standardised protocols for clinical studies. To expand
their clinical application, further development of
delivery systems is required. Standardisation of
measurement methods and the conduct of high-
quality clinical studies are also essential.
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‘ BioXiMi4YHi YUHHUKW 3aro€HHSA paH:
AN nepcnekTUBU Ta 06MeXXEHHS 3aCTOCYBaHHSA B KJiHIYHIW NpaKTULi

HaTanis fiBHa, Bipa TypkiHa

Kadepnpa bionoriyHol ximil, [lep>kaBHe HekoMepLinHe NiANPUEMCTBO «JIbBIBCbKMI HaLLIOHANbHU
MeAMYHUI yHiBepcuTeT iMeHi dannna lanuuybkoro» , J1bBiB, YkpaiHa

AHoTauisi. Bemyn. TloBHoMaciiTabHa BijfHa B YKpaiHi IpusBena KO 3HAYHOI KiIBKOCTI IIOpaHEHMX SIK Cepeq
BilICbKOBOCTY>X0OBIIiB, TaK i cepef IMBI/IbHOTO HaceneHHs. boitoBi OpaHeHHs YacTo IepPeXOAATh Y XpOHiUHY dop-
MY depe3 0OMeXXeHMIT JOCTYII KO MefMYHOI JOMOMOTY Ta BUCOKMIL pusuK iH¢ikyBanHs paH. KpiM Toro, xponiuni
paHy, 30KpeMa AiabeTU4Hi BMPasKy CTOIM Ta BEHO3HI BUPA3KM, 3a/IMIIAIOTHCA CEPIIO3HOI0 MPOOIEMOI0 IS CHC-
TeMJ OXOPOHM 3[J0POB’sI Yepe3 BUCOKY MoumpeHicTb. Jucbamanc 6i0xiMiqHMX PaKTOPIB, 110 PErymiooTh IPoLec
3arO€HHS paH Ha CTaJ[ifX 3aIla/IleHHs, aHrioreHe3y, npoidepallii TKAHIH Ta peMOJICTIIOBAHH, MO>XXe CIIPOBOKYBATH
XPOHi3allil0 ypa>KeHb.

Mema. Y npoMy oIIAAi MU IIpOaHaIi3yBamu poib 0i0XiMIYHMX peryaATOpiB Ha Pi3HUX CTAAiAX BiTHOBIEHHA TKa-
HJH Ta PO3IJIAHY/IN MOXX/IMBOCTI BIIPOBA/PKEHHA IMX IaHUX Y K/TiHIYHY IIPAaKTUKY.

Mamepianu ma memoou. byno npoaHanisoano 61m3bko 50 TiTepaTypHUX Ixepe. BukopucroByBamics cTarTi 3
6a3 ganux PubMed, Mendeley ta Europe PMC, a Takoxx crienia/iisoBaHyx yKpalHChbKMX JKypHaniB. Mu Bigibpann
HailbiIbII XapakTepHi 6i0XiMivyHi PpakTOpy /IS KOXHOTO eTaIly BiffHOB/IEHHS TKaHUH, a TAKOX Ti, IJ0 MalOTh Hali-
6inbLINIT TepaTleBTUYHIIT TIOTEHIaT.

Pesynvmamu. bynu gocnimxeni taki 6ioxiMiuHi pakTOpuU: reMOCTaTNYHI KOMIIOHeHTH (TpoMOiH Ta GibpuH), Menia-
topu 3ananeHHs (IL-10, MMPs/TIMPs), perynsatopu anrioreHesy ta nponidepanii (VEGE PDGF), razorpancmi-
tepu (H,S) Ta KOMIIOHeHTH TO3aK/IITUHHOIO MaTpUKCY (riamypoHoBa K1cnoTa). KoxkHa rpyna npogeMoHcTpyBana
TepaNeBTUYHMII IOTEHIIIAa/l B €KCIIEPMMEHTA/IBHMX YMOBaX Ta 3HAYHO MEHIUMI — y K/IiHIYHMX.

Bucnosxu. OpHax KTiHiuHe 3aCTOCYBaHH LMX 610MOTEKY/I 0OMEXY€eThCs HeCTabiIbHICTIO MOIEK YL, T0303a/IeXKHM-
M1 pU3MKaMM, BYCOKOIO BapTiCTIO Ta BifCyTHiCTIO cTaHgapTu3anii. ToMy HeobXinHa ONTHMI3allist CHCTeM JOCTaBKH
Ta IPOBEEHHA BUCOKOAKICHUX K/TIHIYHMUX JOCTi/IKEHb.

KntouoBi cnoBa: aHriorenes, 6i0Map1<epM, 3amnajieHH:A, iHTep/elKiHY, MDKK/IITMHHI CUTHA/IbHI NENTUAN Ta 6inKu,
N03aK/IiTMHHNI MaTPUKC, TIOPAaHEHHs i TpaBMI, pereHepalris.
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Abstract. Introduction. Recurrent urinary tract infections are best conceptualized as a disorder of microbial
disequilibrium in which disruption of the normally protective urogenital ecosystem permits repeated pathogen
establishment and persistence. Rather than representing isolated infectious episodes, recurrence reflects a failure of
microbial homeostasis across interconnected niches, including the urinary tract, vagina, and gastrointestinal system.
A defining feature of this condition is the decline of protective commensal organisms, particularly Lactobacillus
species, accompanied by increased dominance of opportunistic uropathogens such as Escherichia coli, Klebsiella
pneumoniae, Enterococcus faecalis, and Proteus mirabilis, which collectively undermine colonization resistance and
promote infection susceptibility.

Aim. The aim of this review is to characterize recurrent urinary tract infections as a manifestation of persistent
microbial imbalance and adaptive pathogen survival, with particular attention to the role of the urogenital and
gastrointestinal microbiome, biofilm formation, intracellular bacterial reservoirs, and microbiome-oriented
therapeutic approaches.

Materials and Methods. This review summarizes current concepts regarding microbial disequilibrium, pathogen
persistence mechanisms, antimicrobial-associated microbiome disruption, the gut-bladder axis, vaginal microbiota
alterations, and emerging strategies aimed at restoring microbial equilibrium in recurrent urinary tract infections.
Results. This imbalance is often reinforced by repeated courses of antimicrobial therapy, which, while targeting acute
infection, inadvertently deplete beneficial microbial populations, reduce ecological diversity, and select for resistant
strains with enhanced survival capacity. Central to recurrence is the ability of pathogens to evade eradication through
specialized persistence strategies. These include the development of biofilms that function as structured, matrix-
enclosed communities with reduced metabolic activity and limited antibiotic accessibility, as well as intracellular
bacterial reservoirs that enable pathogens to remain concealed within urothelial cells in a dormant state. Persister
cells further contribute by adopting transiently inactive phenotypes that tolerate antimicrobial exposure and later
repopulate once treatment pressure is removed. In parallel, the gastrointestinal tract acts as a continual source of
uropathogens, facilitating reinfection through repeated transfer along the gut-bladder axis, while alterations in
vaginal microbial composition—particularly those associated with hormonal changes—further compromise local
defense mechanisms. Collectively, these processes create a self-sustaining cycle of microbial instability and infection
recurrence.

Conclusions. Consequently, effective management requires a shift away from pathogen elimination alone toward
strategies that restore and maintain microbial equilibrium. Interventions such as targeted probiotics, hormonal
therapies, dietary modulation, and emerging microbiome-based approaches aim to reinforce beneficial microbial
communities and enhance host resistance. Nonetheless, variability in clinical response highlights the need for
improved mechanistic understanding and standardized therapeutic frameworks. In this context, recurrent urinary
tract infection should be regarded as a manifestation of persistent ecological disruption and adaptive microbial
survival, necessitating comprehensive approaches that address both microbial composition and functional
resilience.

Keywords: Recurrent urinary tract infections, gastrointestinal microbiome, biofilms, bacterial adhesion.
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Introduction

Urinary tract infections (UTIs) are among the most
prevalent bacterial infections globally, affecting an
estimated 150-250 million individuals annually and
contributing significantly to antibiotic consumption
and healthcare expenditure [1, 2]. Uropathogenic
Escherichia coli (UPEC) accounts for approximately
80% of uncomplicated infections, with Klebsiella
pneumoniae, Proteus mirabilis, Enterococcus faecalis,
and Staphylococcus saprophyticus collectively
responsible for the majority of remaining cases [1,
2, 3]. Women bear a disproportionate burden of
disease owing to anatomical proximity of the urethra
to the perianal region, the shorter urethral length,
and hormonal factors that influence periurethral and
vaginal microbial composition [2].

Recurrent wurinary tract infection (rUTI),
conventionally defined as two or more episodes within
six months or three or more within twelve months
[4], represents a clinically distinct and particularly
challenging syndrome. Approximately 20-30% of
women who experience a primary UTI will develop
recurrent infection [5], a trajectory associated
with declining quality of life, increasing antibiotic
exposure, and a growing risk of antimicrobial
resistance. Despite decades of research, effective and
durable prevention of rUTI remains elusive, in part
because conventional antimicrobial management
does not address the host and microbial conditions
that predispose to recurrence.

For much of the twentieth century, the prevailing
paradigm held that the healthy urinary tract was
microbiologically sterile, a view sustained by the
limitations of conventional urine culture and the
diagnostic threshold of 10° colony-forming units
per milliliter [1, 6]. This framework systematically
excluded organisms present in low abundance
or requiring specialized growth conditions. The
subsequent application of EQUC and molecular
methods—including 16S ribosomal RNA gene
sequencing and metagenomic analysis—revealed that
the healthy urinary tract harbors a resident microbial
community, the urobiome, whose composition may
influence host susceptibility to infection [1, 6, 7].
These discoveries challenged the sterile-bladder
paradigm and stimulated growing interest in the
potential role of microbial imbalance, or dysbiosis, in
the pathogenesis of rUTL

However, several important methodological
caveats must be borne in mind when interpreting this
literature. Urine is a low-biomass sample, making
it susceptible to contamination artefacts during
collection and sequencing. The choice of collection
method—midstream voided wurine, catheterized
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specimen, suprapubic aspirate, or EQUC—
substantially affects the microbial profile obtained,
and findings are not readily comparable across studies
that use different approaches [6, 7]. Furthermore,
most studies in this field are cross-sectional and
associative; they document correlations between
microbial profiles and infection history but do not
establish causality. These limitations are addressed in
detail in the Methodological Considerations section.

This narrative review synthesizes the available
evidence on the urobiome in relation to rUTI,
with particular attention to: (1) the compositional
characteristics of the healthy versus rUTI-
associated urobiome; (2) critical methodological
considerations in urobiome research; (3) pathogen
persistence mechanisms operating within the urinary
environment; (4) the role of the gut-bladder axis
and hormonal factors; and (5) the current evidence
base for microbiome-targeted therapeutic strategies.
Where the evidence permits, mechanistic hypotheses
are discussed; where it does not, uncertainty is
explicitly acknowledged.

Aim

Recurrent urinary tract infections remain difficult
to manage despite antimicrobial therapy, largely
due to incomplete understanding of the urinary
microbiome and its role in disease pathogenesis.

Materials and Methods

Literature Search Strategy

A systematic literature search was conducted in
June 2025 across three electronic databases: PubMed,
Scopus, and Web of Science. The search was restricted
to articles published between January 2015 and May
2025, in English, to prioritize literature informed by
contemporary microbiome technologies (Table 1).
The following MeSH terms and free-text keywords
were combined using Boolean operators:

« "recurrent urinary tract infection” OR "rUTI"

o "urinary microbiome”" OR "urobiome" OR

"bladder microbiome"
o "gut-bladder axis" OR "intestinal microbiome"
AND "urinary tract"

« "biofilm" AND "uropathogen"

« "intracellular bacterial communities”

« "EQUC" OR ‘expanded quantitative urine

culture"
« "probiotic" AND "urinary tract infection"
Older foundational studies (pre-2015) were

included where they were methodologically landmark
(e.g., original descriptions of EQUC, seminal
epidemiological studies) or specifically cited in recent
systematic reviews. Reference lists of included articles
were manually screened for additional relevant
sources.
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Inclusion and Exclusion Criteria

Studies were eligible for inclusion if they reported
on urinary, vaginal, or gastrointestinal microbiome
composition in relation to UTI or rUTI, described
pathogen persistence mechanisms in the urinary
tract, or evaluated therapeutic interventions
targeting the urinary or intestinal microbiome. Both
observational studies (cross-sectional, cohort, case-
control) and interventional studies (randomized and
non-randomized trials) were considered. Editorials,
conference abstracts, and studies published solely in
non-English languages were excluded.

Selection Process and Data Extraction

Titles and abstracts were independently screened
by two authors for relevance. Full-text review
was performed for all potentially eligible studies.
Disagreements were resolved by consensus with the
third author. Data were extracted on study design,
population, urine collection method, microbiome
analysis technique, key findings, and reported
limitations. No formal quality scoring was applied,
consistent with narrative review methodology;
instead, the level and consistency of evidence
supporting each claim is described within the text.

The search yielded 578 records prior to
deduplication. Following removal of 157 duplicates,
421 unique records were screened by title and abstract.
After exclusion of 296 irrelevant records, 125 full
texts were assessed for eligibility. Of these, 37 were
excluded (14 conference abstracts, 12 non-English
language, 7 animal-only studies with no translational
relevance, 4 editorials). A total of 88 articles were
included in the review. The database-level breakdown
is summarized in Table 1.

Review findings

Recent literature shows that the urinary tract is
not sterile; healthy individuals harbor a resident
microbiome, with Lactobacillus dominating in
women and Corynebacterium and Streptococcus in
men. In recurrent urinary tract infections (rUTIs),
protective commensals like Lactobacillus are redu-

Table 1. Literature Search Summary (PRISMA-Aligned)

ISSN 2786-6661

ced, while uropathogens such as Escherichia coli,
Klebsiella, Enterococcus, and Proteus increase, leading
to dysbiosis and reduced colonization resistance.
The gut-bladder axis contributes to recurrence,
as intestinal reservoirs of uropathogens reseed the
urinary tract, while vaginal microbiome alterations,
especially after menopause, further increase
susceptibility. Persistence mechanisms—including
biofilms, intracellular bacterial communities,
and persister cells—allow pathogens to survive
antibiotics, and repeated antimicrobial exposure
worsens microbial imbalance and promotes
resistance. Emerging evidence suggests that
microbiome-targeted strategies, such as probiotics,
vaginal estrogen, and anti-adhesion therapies, may
help restore microbial balance and reduce recurrence.

Discussion

Before reviewing substantive findings, it is essential
to address the methodological limitations inherent
to urobiome research. Failure to appreciate these
constraints is a major source of over-interpretation in
this field.

The Low-Biomass Problem

and Contamination Risk

Urine is a low-biomass biological sample, typically
containing one to three orders of magnitude fewer
microbial cells per milliliter than, for example,
vaginal or fecal specimens [6, 7]. This has two
important consequences. First, contamination from
the periurethral environment, skin, collection vessel,
or laboratory reagents can constitute a substantial
proportion of the final sequence library, potentially
producing artefactual microbiome signals. Second,
standard sequencing protocols designed for high-
biomass samples may amplify contaminant sequences
disproportionately, generating spurious taxa [6].
These issues are well recognized but inconsistently
controlled for across the published literature.

Comparison of Urine Collection Methods

The choice of urine collection method profoundly
influences the microbial profile obtained and

Records Records
Database Search Terms Retrieved Included
PubMed recurrent UTI; urinary microbiome; urobiome; gut-bladder axis; 248 41
biofilm; IBC; EQUC
Scopus urinary dysbiosis; Lactobacillus UTI; uropathogen persistence; 193 28
microbiome rUTI
Web of Science urobiome sequencing; vaginal microbiome UTI; probiotic UTI; 137 19
hormonal therapy urobiome
Total (deduplicated) 578 > 421 after | 88 final
deduplication
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represents a critical source of between-study
heterogeneity. Table 2 compares the principal
methods used in urobiome research with respect
to their diagnostic characteristics, advantages, and
contamination risk.

Midstream urine (MSU) is the most commonly
used collection method in clinical and research
settings due to its non-invasive nature, but it carries
the greatest risk of periurethral contamination. Studies
relying on MSU should therefore be interpreted with
an awareness that organisms attributed to the bladder
microbiome may, in some cases, reflect periurethral
colonization [6, 7]. Catheterized specimens reduce
periurethral contamination but introduce a different
bias: catheterization itself can displace organisms into
the bladder and cause micro-trauma that may alter
local microbial composition. Suprapubic aspiration
is considered the closest approximation to a true
bladder sample but is rarely employed in routine
research due to its invasiveness [6].

EQUC, developed by Hilt et al. and subsequently
refined by Wolfe and colleagues, improves on
standard culture by using multiple culture media,
atmospheric conditions (aerobic, anaerobic, 5%
C02), and extended incubation periods [6, 8]. EQUC
has consistently detected organisms at concentrations
below the conventional 10° CFU/mL threshold and
recovers fastidious organisms that standard culture
misses; however, it is labor-intensive and has not
been standardized across laboratories, limiting direct
comparability of EQUC-based studies.

Sequencing-based methods (16S rRNA amplicon
sequencing and whole-genome shotgun metagenomic
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sequencing) offer unparalleled taxonomic and
functional resolution, but are subject to distinct
sources of bias, including PCR amplification bias
related to primer choice for variable region (V1V3
versus V4V5), reagent kit contamination, chimeric
sequence formation, and reference database
limitations [6, 7]. Crucially, sequencing cannot
distinguish viable from non-viable organisms, and
the presence of microbial DNA does not confirm
active colonization.

Associative Versus Causal Evidence

The majority of studies characterizing urobiome
composition in relation to rUTT are cross-sectional or
case-control in design. They document associations
between particular microbial profiles and infection
history but cannot establish whether altered
microbiome composition precedes and contributes to
recurrence, is a consequence of repeated infection and
antibiotic exposure, or is an epiphenomenon of shared
underlying risk factors [1, 6]. Longitudinal studies are
necessary to disentangle these relationships, and only
a small number of such studies currently exist [9, 10].
This distinction between association and causation is
observed throughout the review where relevant.

THE URINARY MICROBIOME:

COMPOSITION IN HEALTH AND IN rUTI

The Healthy Urobiome

Studies using EQUC and molecular techniques
have consistently identified a resident microbial
community in urine from healthy, asymptomatic
individuals, challenging the long-standing sterile-
bladder paradigm [6, 7, 8]. In healthy women, the
urobiome is characterized by relatively low diversity

Table 2. Comparison of Urine Collection and Analysis Methods in Urobiome Research

Method Description

Advantages

Contamination

Limitations Risk

Voided clean-catch
specimen

Midstream urine
(MSU)

Non-invasive;
widely used

Periurethral contamination; Moderate

misses low-abundance taxa

Catheterized urine | Transurethral catheter | Bypasses

Invasive; potential trauma; Low-Moderate

sample periurethral flora introduces external
organisms
Suprapubic Percutaneous bladder Gold standard for Invasive; rarely used in Very Low
aspirate (SPA] puncture true bladder flora routine practice
EQUC Culture at non-standard | Recovers fastidious | Labour-intensive; not Low (technique-
conditions (anaerobic, organisms missed | standardized across labs dependent]
extended incubation) by standard culture
16S rRNA Molecular amplification | High sensitivity; Amplification bias; reagent Variable
sequencing of variable regions detects non- contamination; cannot (kit/reagent

culturable distinguish viability contamination)
organisms
Metagenomic Whole-genome shotgun | Functional Cost; complex bioinformatics; | Variable
sequencing (WGS) | sequencing and taxonomic contamination at low biomass
resolution
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with consistent dominance of Lactobacillus species,
particularly Lactobacillus crispatus and Lactobacillus
jensenii, mirroring the composition of the healthy
vaginal microbiome [6, 11, 12]. Genera including
Corynebacterium, Streptococcus, Staphylococcus,
and Prevotella have also been identified across
multiple studies, while Firmicutes, Actinobacteria,
Proteobacteria, and Bacteroidetes constitute the
predominant phyla [9, 11, 12]. In healthy men, the
urobiome is more diverse and lacks the Lactobacillus
dominance characteristic of female urinary flora, with
Corynebacterium, Streptococcus, and Staphylococcus
more consistently identified [1].

Lactobacillus species are believed to contribute to
urinary homeostasis through several mechanisms:
production of lactic acid and hydrogen peroxide
maintaining an acidic periurethral environment that
is inhibitory to Gram-negative Enterobacteriaceae;
production of bacteriocins with direct antimicrobial
activity; competitive occupancy of urothelial adhesion
sites limiting pathogen attachment; and modulation
of local immune responses [1, 6, 13]. It should be
noted, however, that while these mechanisms are well
characterized in the vaginal context, direct evidence
for their operation in the urinary compartment is
more limited, and extrapolation from vaginal biology
should be made cautiously.

An important caveat is that the urobiome varies
substantially between individuals and is influenced
by age, menopausal status, sexual activity, body mass
index, antibiotic exposure history, and underlying
medical conditions [7, 11, 14]. A single universal
‘healthy’ urobiome profile likely does not exist; rather,
multiple compositional states may be compatible with
health, and the clinical significance of specific taxa in
specific individuals may vary.

ISSN 2786-6661

Urobiome Alterations Associated with rUTI

Comparative studies have documented consistent
differences between the urinary microbiome of
women with rUTI and those without recurrent
infection. The most reproducible findingis a reduction
in Lactobacillus-dominant states and a relative
increase in the abundance of uropathogens including
UPEC, Klebsiella pneumoniae, Enterococcus faecalis,
and Proteus mirabilis [1, 7, 9, 14]. These changes have
been observed across studies using both EQUC and
sequencing methodologies, lending some confidence
to their biological plausibility.

Worby et al. (2022) reported that gut microbiome
dysbiosis—characterized by reduced diversity and
depletion of Lactobacillus and Bifidobacterium—
preceded recurrent episodes in a longitudinal cohort
of women with documented rUTI, suggesting that
intestinal microbial changes may antecede rather
than simply accompany urinary recurrence [9].
Similarly, Vaughan et al. (2021) documented that
postmenopausal women with rUTT had significantly
lower urinary Lactobacillus abundance compared
with continent control subjects, and that this
depletion was associated with elevated urinary pH
and greater prevalence of UPEC detection [14].

However, several important limitations qualify
these findings. Most studies are cross-sectional,
precluding determination of temporal sequence.
The observed microbiome differences could reflect
the cumulative effects of repeated antibiotic courses
rather than a primary susceptibility factor. Sample
sizes in many urobiome studies are small (often fewer
than 50 participants per group), and matching for
antibiotic exposure history—a critical confound—is
inconsistently performed. Table 3 summarizes the
principal microbiome features reported across studies.

Table 3. Urobiome Compositional Features in Healthy Women Versus Women with rUTI

Women Key
I el L with rUTI References
Dominant taxa Lactobacillus crispatus, L. Escherichia coli, Klebsiella | Kim & Lee, 2023 [1]; Vaughan et

jensenii pneumoniae, Enterococcus | al., 2021 [14]
spp.
Microbial diversity Low (Lactobacillus High (loss of dominance Neugent et al., 2020 [7];
dominant) structure) Thomas-White et al., 2024 [11]
Vaginal pH <4.5 Often >4.5 Stapleton, 2016 [13]; Dalby et al.,
2025 [15]
Colonization Intact Reduced Flores-Mireles et al., 2015 [3]

resistance

Antibiotic exposure Lower cumulative

Higher cumulative

Worby et al., 2022 [9]; Saenz et
al., 2024 [16]

Detection method EQUC + 16S rRNA

EQUC + 165 rRNA/
metagenomics

Lewis et al., 2024 [6]
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THE GUT-BLADDER AXIS

The gastrointestinal tract constitutes the principal
reservoir from which uropathogens are believed
to seed the bladder via periurethral colonization
and subsequent ascent [9, 17, 18]. Molecular
epidemiological studies have demonstrated that
recurrent UPEC episodes are frequently caused by
strains that are genetically indistinguishable from
isolates recovered from rectal swabs of the same
patient, consistent with an intestinal origin [9, 17].

Worby et al. (2022, 2024) conducted two of the most
methodologically rigorous longitudinal analyses of
this relationship, demonstrating that gut microbiome
composition—specifically, diversityand theabundance
of UPEC and related Enterobacteriaceae within the
intestinal reservoir—predicted subsequent recurrent
UTI episodes in prospectively followed cohorts [9,
10]. These findings are biologically coherent with the
concept that a depleted, low-diversity gut microbiome
fails to suppress uropathogen overgrowth within the
intestinal lumen, thereby sustaining the inoculum
available for periurethral and urinary colonization.

Nevertheless, several caveats are warranted. The
gut-bladder axis hypothesis rests substantially on the
co-occurrence of genetically similar strains in rectal
and urinary cultures; however, such concordance
does not exclude the possibility of convergent
acquisition from a common environmental source,
and formal phylogenetic analyses confirming
clonal identity are not available in all studies.
Furthermore, the intestinal contribution to rUTI
must be contextualized alongside the contribution
of periurethral colonization from non-intestinal
sources, sexual activity, instrumentation, and other
recognized risk factors [2, 5]. The gut-bladder axis is
likely one among multiple pathways contributing to
recurrence rather than the sole determinant.

Antibiotic therapy directed at urinary infection
simultaneously disrupts the gut microbiome, reducing
its diversity and depleting organisms that suppress
uropathogen overgrowth within the intestinal
reservoir [7, 9]. This bidirectional relationship
means that therapeutic strategies addressing the gut
reservoir may have value as adjuncts to conventional
management, though clinical trial evidence for this
hypothesis remains limited.

PATHOGEN PERSISTENCE MECHANISMS

Even when the urinary microbiome is amenable
to restoration, effective management of rUTI must
contend with the specialized mechanisms by which
uropathogens persist despite antibiotic therapy. Three
principal mechanisms have been described: biofilm
formation, intracellular bacterial community (IBC)
formation, and the emergence of persister cells.
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Biofilm Formation

Biofilms are structured microbial aggregates
enclosed within a self-produced extracellular
polymeric matrix of polysaccharides, proteins,
and extracellular DNA. Within biofilm structures,
organisms exhibit substantially reduced metabolic
activity, altered gene expression, and antimicrobial
tolerance levels reported to be several hundred-fold
greater than planktonic counterparts in vitro [3, 19].
Biofilm formation has been documented on urinary
catheters and urothelial surfaces, and is considered
a major mechanism of antibiotic treatment failure
in catheter-associated and recurrent uncomplicated
UTI [3, 19].

However, the clinical significance of urothelial
biofilms in non-catheterized patients remains a
matter of active investigation. Most in vitro and
in vivo evidence derives from catheter-associated
infection or animal models; direct demonstration
of clinically relevant intraluminal urothelial biofilm
in non-instrumented human bladders is more
limited. The contribution of biofilms to rUTI in the
absence of catheters should therefore be regarded
as plausible but not definitively established in
humans.

Intracellular Bacterial Communities (IBCs)

UPEC possesses the capacity to invade bladder
epithelial cells via type 1 fimbria-mediated
interactions with uroplakin receptors, subsequently
replicating intracellularly to form dense, biofilm-
like aggregates termed intracellular bacterial com-
munities [19, 20]. IBCs have been observed in exfo-
liated urothelial cells in murine models and in human
urine specimens from patients with recurrent UTI
[20], and have been associated with UPEC strains
bearing specific virulence factor profiles. Bacteria
within IBCs are largely inaccessible to antibiotics and
host immune effectors, potentially explaining why
some patients experience relapse with genetically
identical organisms despite apparent microbiological
clearance [19, 20].

The clinical relevance of IBCs in humans
requires further investigation. Robino et al. (2024)
detected IBC-like structures in exfoliated urothelial
cells from patients with rUTI, providing human
correlative evidence, but histological confirmation
of intracellular reservoirs in bladder biopsy tissue in
non-catheterized patients remains limited [20]. The
frequency with which IBC formation underlies rUTI
in unselected clinical populations is not established.

Persister Cells

Persister cells are a subpopulation of bacteria that
adopt a reversible, phenotypically dormant state
characterized by markedly reduced metabolic activity,
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rendering them tolerant—though not resistant—to
bactericidal antibiotic concentrations [3]. Unlike
antibiotic-resistant mutants, persisters are genetically
identical to susceptible organisms within the same
population and revert to normal growth upon
removal of antibiotic pressure, at which point they
may repopulate the urinary tract and produce clinical
recurrence. Persister formation has been documented
for multiple uropathogens including UPEC,
Klebsiella, and Enterococcus faecalis in vitro and in
animal models, but direct clinical quantification of
persister-mediated relapse in human rUTI remains
methodologically challenging.

HORMONAL INFLUENCES

ON UROBIOME COMPOSITION

Estrogen plays a central role in maintaining
vaginal and periurethral microbial homeostasis,
principally by promoting glycogen deposition
within vaginal epithelial cells. Lactobacillus species
metabolize glycogen as a carbon source, producing
lactic acid and thereby maintaining the low vaginal
pH that is inhibitory to Enterobacteriaceae [11, 13].
Estrogen deficiency following natural or surgical
menopause reduces glycogen availability, leading to
loss of Lactobacillus dominance, an elevated vaginal
pH, and increased susceptibility to colonization by
uropathogens [11, 12, 14].

This hormonal pathway to urobiome dysbiosis has
direct clinical implications. Topical vaginal estrogen
has been shown to restore Lactobacillus-dominant
vaginal flora, reduce vaginal pH, and, in randomized
controlled trials of postmenopausal women with
rUTI, reduce recurrence rates compared with placebo
[13, 14]. The Infectious Diseases Society of America
and the American Urological Association both
include topical estrogen as an evidence-supported
option for rUTI prevention in postmenopausal
women [4].

Several limitations should be acknowledged. Most
clinical trials of vaginal estrogen for rUTI prevention
have been conducted in postmenopausal women,
and the mechanism of benefit in premenopausal
women—in whom estrogen levels are physiologically
normal—is less clear. Additionally, concerns
regarding systemic estrogen absorption from topical
preparations, particularly in women with a history of
hormone-sensitive malignancies, must be weighed in
individual patients and discussed explicitly in clinical
decision-making.

ANTIBIOTIC EXPOSURE

AND UROBIOME DISRUPTION

Antimicrobial therapy is the cornerstone of acute
UTI management, yet its collateral ecological effects
represent a clinically significant and underappreciated
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contributor torUTI. Antibiotics exertbroad-spectrum
effects that deplete protective commensal populations
across the urinary, vaginal, and gastrointestinal
ecosystems, not merely the target pathogen [2, 7, 9].
The resulting reduction in Lactobacillus dominance
removes the biological barrier against uropathogen
recolonization, potentially creating conditions that
facilitate recurrence—the very outcome treatment
was intended to prevent.

Worby et al. (2022) demonstrated in a longitudinal
multi-omics analysis that antibiotic courses were
associated with measurable depletion of gut microbial
diversity, with recovery lagging well behind clinical
resolution of infection, and that the degree of gut
dysbiosis predicted subsequent recurrence risk [9].
These observations are consistent with experimental
data showing that commensal Lactobacillus and
Bifidobacterium species within the intestinal
microbiome suppress uropathogen overgrowth
through competitive mechanisms, and that their
depletion by antibiotics expands the intestinal
uropathogen pool [7, 9].

Critically, the evidence that repeated antibiotic
exposure progressively erodes microbial resilience—
such that each treatment course leaves the microbiome
in a more fragile state—is largely inferential and
derived from cross-sectional comparisons of patients
with differing antibiotic histories rather than from
controlled longitudinal trials specifically designed
to measure this effect. This distinction is important
when counseling patients about antibiotic prophylaxis
regimens, where the long-term microbiome
consequences versus the short-term efficacy of
infection prevention must be weighed.

Selection pressure for antimicrobial resistance is
a further critical consequence of repeated antibiotic
exposure in rUTIL Extended-spectrum beta-
lactamase (ESBL)-producing Enterobacteriaceae,
fluoroquinolone-resistant UPEC, and trimethop-
rim-resistant strains are increasingly prevalent
among rUTI isolates, particularly in patients
with extensive prior antibiotic exposure [2, 3].
This evolving resistance landscape underscores
the clinical urgency of developing non-antibiotic
preventive strategies.

THERAPEUTIC STRATEGIES TARGETING

THE MICROBIOME

The evidence reviewed above provides a biological
rationale for therapeutic strategies aimed at
restoring microbial equilibrium as an adjunct to, or
eventual alternative for, conventional antimicrobial
prophylaxis. Table 4 summarizes the current
evidence base for principal microbiome-targeted
interventions.
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Table 4. Microbiome-Targeted Therapeutic Strategies for rUTI Prevention: Evidence Summary

Intervention

Proposed Mechanism

Level of Evidence

Key Limitations

Selected
References

Lactobacillus Restoration of Lactobacillus Moderate Strain variability; no Grin et al., 2013

probiotics (oral/ | dominance; competitive (heterogeneous | standardized dosing; [21]; Anger et al.,

vaginal) exclusion; acidification RCTs) inconsistent microbiome 2019 [4]

endpoints

Topical vaginal | Restores glycogen Moderate-Strong | Limited to postmenopausal | Vaughan et

estrogen availability; supports (postmenopausal | women; systemic concerns | al., 2021 [14];
Lactobacillus recovery; RCTs) with long-term use Stapleton,
reduces vaginal pH 2016 [13]

D-mannose Competitive inhibition of Low-Moderate Effective mainly for UPEC; | Flores-Mireles et
type 1 fimbria-uroplakin (small RCTs) limited evidence for other | al., 2015 [3]
binding pathogens

Dietary Promotes gut microbial Low No standardized dietary Brigida et al., 2024

modulation diversity; reduces intestinal (observational protocols; mechanistic [22]

uropathogen reservoir

studies only)

data largely preclinical

Fecal microbiota
transplantation
(FMT)

Restoration of gut microbial
diversity; suppression of
intestinal uropathogen
colonization

Very Low [case
series only)

No controlled trials in rUTI;
safety concerns; donor
selection criteria unknown

Salazar et al., 2022
[171]

Anti-biofilm

Disruption of extracellular

Preclinical / early
clinical

No approved agents; most
data from in vitro / animal

Kwak et al., 2024
[19]

therapies polymeric matrix; enhanced

antibiotic penetration

models

Lactobacillus-Based Probiotics

Lactobacillus probiotics constitute the most
extensively studied microbiome-restorative
intervention in rUTI prevention. Their mechanistic
rationale rests on the reconstitution of Lactobacillus-
dominant colonization resistance in the vaginal
and periurethral microbiota. Vaginal and oral
formulations of L. crispatus, L. rhamnosus GR-1, and
L. reuteri RC-14 have been most frequently evaluated
in clinical trials [13, 21, 23].

A meta-analysis by Grin et al. (2013) reported
that Lactobacillus vaginal suppositories were
associated with a statistically significant reduction
in rUTI episodes compared with placebo, though
with substantial heterogeneity across trials [21].
Subsequent trials, reviewed in the AUA/CUA/SUFU
guideline (2019), yielded inconsistent results, with
several well-designed trials failing to demonstrate
significant benefit [4]. This inconsistency likely
reflects genuine heterogeneity in  probiotic
efficacy related to strain selection, dose, route of
administration, vaginal microbiome composition at
baseline, and patient selection (premenopausal versus
postmenopausal) [13].

The field currently lacks adequately powered,
strain-specific trials with predefined microbiome
endpoints alongside clinical outcomes. Until such
trials are available, the evidence for probiotics in
rUTI prevention must be characterized as promising
but insufficiently robust to support a strong clinical
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recommendation. The AUA guideline categorizes this
as a ‘Conditional’ recommendation [4].

Gut Microbiome-Targeted Strategies

Dietary interventions promoting gut microbial
diversity, targeted probiotic regimens with
demonstrated intestinal colonization capacity, and—
more speculatively—fecal microbiota transplantation
(FMT) have been proposed as strategies to reduce
uropathogen burden at its intestinal source [7, 17, 22].
Brigida et al. (2024) reviewed the broader evidence for
gut microbiome modulation in rUTI, concluding that
while the biological rationale is sound and preliminary
data supportive, no adequately powered RCT has
evaluated gut-directed microbiome interventions
with rUTI recurrence as a primary endpoint [22].
FMT evidence in this indication remains anecdotal.

D-Mannose and Anti-Adhesion Approaches

D-mannose competitively inhibits the binding
of UPEC type 1 fimbriae to uroplakin receptors
on the urothelial surface, potentially preventing
bacterial adhesion and invasion without antibiotic
exposure [3]. Small RCTs have suggested a reduc-
tion in rUTI episodes with daily D-mannose
supplementation compared with placebo, but these
trials have methodological limitations including
short follow-up periods and lack of confirmed
microbiological outcomes [3]. Cranberry products,
acting via a related anti-adhesion mechanism (A-type
proanthocyanidins inhibiting P-fimbriae), have
demonstrated modest preventive efficacy in meta-
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analyses, though effect sizes are small and the optimal
formulation and dose are not established [4].

Topical Estrogen (Postmenopausal Women)

Topical estrogen restores the hormonal
substrate necessary for Lactobacillus dominance
in postmenopausal women and has the strongest
evidence base among non-antibiotic rUTI preventive
strategies in this population. The most recent
systematic reviews and guideline recommendations
support its use as a first-line non-antibiotic
preventive option in postmenopausal women without
contraindications [4, 13, 14].

CONTRADICTORY DATA

AND LIMITATIONS OF THE DYSBIOSIS MODEL

A balanced appraisal of the dysbiosis framework
for rUTI requires explicit consideration of evidence
that challenges or qualifies its central tenets.

First, the association between reduced Lactobacillus
dominance and rUTI, while observed in multiple
studies, is not universally replicated. Some studies
have found no significant difference in urobiome
composition between women with and without
recurrent infection when controlling for antibiotic
exposure, suggesting that the observed microbiome
changes may be a consequence of antibiotic use
rather than an independent susceptibility factor (7,
11]. Disentangling these effects requires prospective
longitudinal studies with pre-infection microbiome
sampling—a design that remains rare.

Second, not all women with a Lactobacillus-
depleted urobiome develop rUTI. The positive
predictive value of urobiome dysbiosis for recurrent
infection is unknown and is likely modest in
unselected populations. Multiple additional factors—
host immune function, uropathogen virulence
factor repertoire, voiding patterns, sexual activity,
and anatomical factors—operate simultaneously to
determine infection risk, and the urobiome is best
understood as one component of a multifactorial
susceptibility landscape rather than a deterministic
primary driver.

Third, the concept of urobiome ‘dysbiosis’
implicitly assumes that a Lactobacillus-dominant state
is universally desirable. However, the composition
of a microbiome that is protective versus neutral
versus harmful may differ by individual, menopausal
status, ethnicity, and other host factors. Some healthy
women—oparticularly those of certain African and
Caribbean ancestry—have Lactobacillus-deplete
vaginal microbiomes without elevated UTI rates,
complicating a simple high-Lactobacillus-equals-
protected narrative [11, 13].

Fourth, at the therapeutic level, the modest and
inconsistent clinical trial evidence for probiotic-based
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prevention calls for caution in translating the dysbiosis
hypothesis directly into treatment recommendations.
Mechanistically plausible interventions do not always
translate into clinically meaningful benefits, and
several well-designed trials of Lactobacillus probiotics
have failed to demonstrate efficacy [4, 13].

Fifth, the methodological heterogeneity across
urobiome studies—in terms of collection methods,
sequencing protocols, bioinformatic pipelines,
reference databases, and patient populations—makes
it difficult to compare findings across studies or draw
firm quantitative conclusions. Publication bias toward
positive findings may further inflate the apparent
strength of the association between dysbiosis and
rUTL

Conclusion

The available evidence supports a model in
which urinary microbiome imbalance is associated
with, and may be an important contributing factor
to, the pathogenesis of recurrent urinary tract
infection in women. Key features of the rUTI-
associated urobiome—reduced Lactobacillus domi-
nance, relative expansion of uropathogens, gut
microbial dysbiosis, and hormonally mediated
vaginal microbiome changes—have been docu-
mented across multiple studies using diverse
methodologies, providing biological plausibility for
the role of microbial ecology in recurrence. Pathogen
persistence mechanisms including biofilm formation,
intracellular bacterial communities, and persister
cell generation operate within this environment and
contribute to treatment failure and relapse.

However, several important qualifications are
necessary. The majority of evidence is associative
and cross-sectional; causal relationships between
dysbiosis and recurrence remain to be established
through longitudinal prospective study designs.
The clinical significance of urobiome alterations in
individual patients is likely modulated by multiple
concurrent factors, and a Lactobacillus-depleted
urobiome should be understood as a potential risk
factor rather than a deterministic primary driver.
Methodological heterogeneity across the field—
particularly regarding urine collection, contamination
controls, and sequencing protocols—currently limits
the comparability and generalizability of findings.

Microbiome-targeted  therapeutic  strategies,
including Lactobacillus probiotics and topical
estrogen in postmenopausal women, show promise
as adjuncts to conventional management, but the
clinical evidence base remains heterogeneous and
incompletely developed. The integration of these
strategies into routine rUTI management requires
rigorous clinical trials with standardized microbiome
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endpoints. Reframing rUTT as a condition associated ~ for developing more durable and resistance-sparing
with ecological disruption—alongside the well-  preventive strategies, provided that the current
established concepts of uropathogen virulence and  mechanistic insights are validated in well-designed
host susceptibility—offers a productive framework  prospective studies.
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Bia cTtepunbHOI cevi o AUcbioTUYHOI eKOCUCTEMMU:
\ poJib NopyLUeHHA ypobioMy B po3BUTKY peLMaANBHUX iHPeKL N
AN ceyoBMBIgHUX WNAXIB

Antony Hamlin Joseph, Sunil Manjima, Franklin Frieno Frank
T6inicbknin fep>xaBHUI Mean4HUN yHiBepcuTeT, Tbinici, [py3iq

AnoTauia. Bemyn. PenupuBHi iHgexuii ceqoBMBIIHMX NULAXIB TOLIBHO PO3ITIAMATU SK IOPYIIEHHA MiKpOoOHOI
piBHOBary, 3a sIKOTO AecTabimi3alis HOpMaIbHOI 3aXMCHOI YPOTeHiTaIbHOI eKOCUCTEMM CIPUSIE IOBTOPHOMY 3a-
KpilJIeHHIO Ta IIepCUCTe Ll IaTOTeHHMX MiKpoopraHisMiB. PenjuiuByBaHHs He € CYKYITHICTIO i30/1bOBaHUX iHPeK-
LilfHUX emi30fiB, a Bifobpaxkae MOpyIIeHHs MiIKpOOHOTO rOMeocTasy y B3a€EMOIIOB A3aHNX HilllaX, 30KpeMa ceqo-
BMBIIHMX LUIAXAX, MiXBi Ta HUIyHKOBO-KUIIKOBOMY TPaKTi. XapaKT€PHOI0 O3HAKOIO IIbOTO CTaHY € 3MEHILEHH:
KIZIBKOCTI 3aXVMCHMX KOMEHCaTbHIX MIKpOOpraHi3MiB, IepenyciM mpencraBumkiB pony Lactobacillus, mo cympo-
BOJ/KYEThCA 3pOCTAaHHAM JOMiHYBaHHS YMOBHO-IIATOTeHHMX yponaroreHis, Takux sk Escherichia coli, Klebsiella
pneumoniae, Enterococcus faecalis Ta Proteus mirabilis. CyxymHo 11i 3MiHM HOC/Ia0/II0I0Th KOTIOHI3aLiNIHY pe3uc-
TEHTHICTb i HiIBUIYIOTb CHPUITHATINBICTD [0 iHDeKUil.

Mema. MeTo10 1150T0 OITISIY € XapaKTePUCTUKA PeLUAMBHMX iHPEKIIii CEYOBUBIHIX NUIAXIB K IIPOSIBY CTiIKOTO
MiKpoOHOro fiucbanaHcy Ta aJallTUBHOTO BY)KVIBAHHSA ITATOTEHIB 3 0COO/IMBOIO YBAroOI0 10 PO ypOreHiTaIbHOrO i
IITyHKOBO-KUIIKOBOTO MiKp0o6ioMy, popMyBaHH: 6i0IUIiBOK, BHY TPIIHbOK/TITMHHUX 6aKTepiabHUX pe3epByapis
i TepameBTUYHNX ITiAXO/iB, OPIEHTOBAHKX Ha MiKpO6ioM.

Mamepianu ma memoou. B ornsazni ysarajpHeHO Cy4acHi ysBIE€HHs PO MIKpOOHY HepiBHOBary, MexaHi3Mu mep-
cucTeHIil maroreHis, nopyuieHHs Mikpobiomy, aconiioBaHe i3 3aCTOCyBaHHAM aHTUMIKpOOHMX IIpenapaTis, Bich
«KMIIEYHMK — CeYOBMIl MiXyp», 3MiHM BariHa/lIbHOI MiKpOOiOTY Ta HOBITHI cTpaTerii, ClipAMOBaHi Ha BiTHOB/IEHHA
MiKpOOHOI piBHOBaru npy peuANBHIX iHPEKIIisIX CeY0BUBITHUX LUIAXIB.

Pesynvmamu. MikpoOHWiT fuc6anaHc YacToO MOCUTIOETbCS MOBTOPHMMY KypcaMM aHTUMIKpOOHOI Tepamil, siKa,
nonpy edeKTUBHICTD 1IOKO TOCTPOi iHdeKIii, MOXKe HEHaBMICHO BUCHA)XYBAaTV KOPMCHI MiKpoOHI mormysmsmil,
3HIDKYBAT! €KOJIOTiuHe Pi3HOMAHITTA Ta CHPUATH BiOOPY Pe3VCTeHTHMX LITaMiB i3 Mi{BUIIEHOI 3ATHICTIO O
BIDKMBaHHA. IleHTpa/ibHe 3HaueHHA y pelU[MBYBaHHI Ma€ 3JaTHICTb NATOT€HIiB YHMKATU epafiuKalil 3aBAAKU
creniayisoBaHMM crpaTerisM mepcucreHuii. JJo HUX HanexxaTb GOpMyBaHHS OIOIUTIBOK, fIKi (QYHKLIOHYIOTH K
CTPYKTYPOBaHi MaTpUKC-OTOYeH] MIKPOOHi CIII/IBPHOTH 31 3HIKEHOI0 MeTab0IIYHOI aKTVBHICTIO Ta 0OMEXEHOI0
ROCTYIHICTIO 11 aHTUOIOTUKIB, @ TAKOX YTBOPEHHs BHYTPIlIHbOKTITMHHYX OaKTepiaIbHUX pe3epByapiB, 10 Jae
3MOTy IaTOT€HaM 3a/JIMIIAaTHCA IPUXOBAHMMM B ypOTeIia/IbHUX KIiTMHAX Y cTaHi crnokoro. [lepcucrepHi kniTuHn
IONATKOBO CIPYSIOTH PeLUAMBYBaHHIO, HAOYBAIOUM TUMYaCOBO HEaKTUBHOTO (EHOTHILY, KNI 3a0e3Iedye Toe-
PAaHTHICTD O aHTUMIKPOOHOTO BIUIMBY Ta IIOHA/IbIIY PEMONY/IILIIO MiC/IsA YCYHEHHs TePAleBTUYIHOTO THUCKY. Box-
HOYAC IUTYHKOBO-KUIIKOBMUII TPAKT € IOCTIIHUM [PKEPE/IOM YPOIIaTOTeHiB, CIpuso4un peiHdeKii 4epes moBTopHe
IepeHeCeHH A MiKpPOOPIraHi3MiB y3/I0BX OCi «KMIIEYHUK — CEYOBUIL MiXypP», TOLI AK 3MiHM CK/Ia[y BariHa/IbHOI MiK-
pobioTy, 30Kkpema 1MoB’si3aHi 3 TOPMOHABHUMM 3MiHaAMM, JOFATKOBO IIOCTA0MIOITh MICIIeBi 3aXMCHI MeXaHi3Mu.
Y cykynHOCTI i poriecy GOpMYyOTh CaMOIIATPUMYBAHNMI LMK MIKPOOHOI HeCTabIIBHOCTI Ta peLABYBaHHS
indexuii.

Bucnosku. O1xe, edeKTUBHE BefieHHs IALli€HTIB i3 peluguBHUMY iHOEKIiAMU CEYOBMBITHUX IIISAXIB HOTpe6ye
[epexoy Bif cTparerii, CIpsIMOBaHOI BUK/TIOYHO Ha eIiMiHALiI0 ATOTeHIB, IO Mi/IXOAIB, 10 3a0e3mevyyIoTh Bifl-
HOBJIEHHA Ta HiTpMMaHHA MiKpoOHOI piBHOBaru. Taki BTpy4aHH:, SK LIi/IbOBe 3aCTOCYBaHH:A IPOOIOTHUKIB, rop-
MOHaJ/IbHa Tepallisl, JieTMYHa MOAYIALIA Ta HOBiTHI MiKpo6ioM-Opi€HTOBaHI MiXOMY, CIPsIMOBaHi Ha IIOCUJICH-
HS KOPVICHMX MIKPOOHUX CIIIBHOT i MifBUIIIEHHsI pe3sUCTEHTHOCTI OpraHismMy xassiHa. BogHouac BapiabenpHicTh
K/IiHIYHOI BiiTIOBizl MifKpecI0e HeOOXIAHICTD IMMOIIOro PO3yMiHHS MeXaHi3MiB IIbOTO IPOLECY Ta PO3POOICHHS
CTaHAPTM30BAHMX TepalleBTUYHUX IiAX0/iB. Y IIbOMY KOHTEKCTI peruaBHi iHdeKIil ce40BUBITHNX NUIAXIB CI1if
PO3I/IANATH 5K IIPOSIB CTiIKOTO €KOTOriYHOrO MOPYILIEHHS Ta aallTUBHOTO MiKpOOHOTO BYKMBAHHS, IO TOTpebye
KOMIUIEKCHUX CTpaTerili, CIpsAIMOBaHUX fAK Ha CKIaj Mikpo6ioTy, Tak i Ha 1i QpyHKIIOHa/IbHY CTINKICTb.

KntouoBi crnioBa: peunpanBHi iHpekuii ceY0BUBIAHMUX NUIAXIB, IUTYHKOBO-KUIIKOBUI Mikpo6ioM, 6iommiBky, 6ak-
TepianbHa ajresis.
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Genetic Determinants of the Response to Acute
Massive Blood Loss as a Factor in Planning
Evacuation Measures in Field Conditions

/A

A

Myroslava Salo, Olha Bilous

Bogomolets National Medical University, Kyiv, Ukraine

Abstract. Introduction. Acute massive blood loss and hemorrhagic shock remain major challenges for modern
military medicine, accounting for over 90% of preventable battlefield deaths. Traditional methods of monitoring
vital signs often prove ineffective in compensated conditions, when blood pressure and heart rate remain stable until
sudden decompensation and the loss of more than 40% of circulating blood volume (CBV).

Aim. This study aimed to systematize data on genetic markers that determine individual tolerance to hypovolemia
and to justify their integration into digital predictive monitoring systems to optimize evacuation logistics.

Methods. The study methodology included a comprehensive analysis of scientific publications from the PubMed,
Scopus, and Google Scholar databases published between 2020 and 2026, as well as a review of current Tactical
Combat Casualty Care (TCCC) clinical guidelines.

Results. The analysis revealed that the population of soldiers is heterogeneous in terms of compensatory capacity,
with groups demonstrating high tolerance (HT) and low tolerance (LT) identified. The genetic determinants of
this distribution include polymorphisms in genes of the renin-angiotensin-aldosterone system (RAAS), specifically
variations in angiotensin-converting enzyme (ACE) and angiotensin II receptor type 1 (AGTR1).

Conclusions. The limitations of using genetic data in field conditions are discussed, and it is argued that the integration
of molecular markers into tactical medicine is possible only after large-scale clinical validation and currently
represents a promising theoretical direction for the development of long-term care protocols.

Keywords: military medicine, hemorrhagic shock, genetic markers, blood coagulation, personalised medicine,
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Introduction

Modernarmed conflictshave changed the paradigm
of trauma care. The concept of the “golden hour” is
giving way to strategies of prolonged field care (PFC)
due to the impossibility of rapid air evacuation under
conditions of drone warfare. Statistics show that 67%
of fatalities occur within the first 10 minutes after
injury, and 90% of preventable deaths are caused by
acute blood loss. Clinical practice shows variability:
some wounded soldiers survive with a loss of up to
50% of circulating blood volume (CBV), whereas
others decompensate with minimal deficits [1-3].

Aim

To analyse the genetic mechanisms of vascular tone
and coagulation regulation as factors of individual
resistance to massive blood loss and to substantiate
their use for digital prediction of the condition of
wounded soldiers when planning evacuation.

Materials and Methods

A literature review was conducted, including a
systematic analysis of scientific sources published

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026

between 2020 and 2026 in the PubMed, Scopus, and
Web of Science databases. Data from multi-omics
studies [2], results of testing of the LifeLens and
AlphaWear sensor platforms based on the Garmin
Fenix 6 [4,5], and Tactical Combat Casualty Care
(TCCC) protocols [6] were utilized.

Search queries were formulated using the following
keywords: “Compensatory Reserve Measurement”

(CRM), “hypovolemia tolerance,” “genetic,” “multi-

omics,” “polymorphism,” “hemorrhage,” “shock,” “mili-
tary medicine,” and “triage” The inclusion criteria inc-
luded original human studies simulating blood loss,
field testing of LifeLens and AlphaWear sensors in
military conditions, and assessment of the relationships
among genetic, transcriptomic, and proteomic profiles,
shock compensation, and hemostasis. Only English-
language studies were included. The exclusion criteria
were animal studies and studies without assessment of
CRM or genetic factors.

During the identification phase, 142 records were
found in the following databases: PubMed (n=48),

Creative Commons «Attribution» 4.0
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Scopus (n=54), and Web of Science (n=40), and
12 additional sources were identified via clinical
trial registries, patents, and official reports, totaling
154 publications. After removal of 38 duplicates,
116 unique records remained. During title and
abstract screening, 71 irrelevant publications were
excluded, leaving 45 articles for analysis. During the
full-text evaluation stage, 26 studies were excluded:
20 due to the absence of specific genetic markers
or CRM assessment and 6 due to the use of animal
experiments. As a result of the final selection,
19 scientific sources that fully met the established
criteria were included in the review (Fig. 1).

Results

Hemorrhagic shock is characterised by acute
circulatory failure due to the loss of a significant
volume of blood, which leads to systemic hypoxia and
irreversible organ damage. In critical situations, the
body launches complex compensatory mechanisms
aimed at redistributing blood to vital centres — the
brain and heart — mainly through intense sympathetic
vasoconstriction and activation of neurohumoral
axes [2].

ornaaosl PoEOTY GG

The effectiveness of these mechanisms varies consi-
derably. Research confirms the existence of two groups
according to the level of tolerance to blood loss: indi-
viduals with high tolerance (HT) and individuals with
low tolerance (LT). This division has clinical implications
for triage of wounded soldiers in the field, as patients
in the LT group may enter a state of decompensated
shock much earlier than expected [2,7].

Traditional field diagnosis of shock relies on vital
signs such as heart rate (HR), blood pressure (BP),
and respiratory rate. These parameters may remain
within normal limits due to compensation, masking
the true severity of life-threatening physiological
distress (Table 1).

The presence of the “lethal triad” — the combination
of hypothermia, acidosis, and coagulopathy — creates
acycle thatleads to death. The combination of trauma,
hypothermia, and shock reduces the effectiveness of
the natural blood clotting mechanisms, making a
genetic predisposition to rapid hemostasis a crucial
survival factor [1,3,7,8].

The ability to maintain blood pressure during
progressive hypovolemia depends on theactivity of the

IDENTIFICATION
PubMed Scopus Web of Science Clinical Registries,
(48) (54) (40) Patents, Reports (12)
I I I |
(
Records Identified through Database
Searching & Other Sources [n = 154)
(
Duplicates Removed
(n=38)
v
Unique Records Screened
(n=116)
SCREENING

4

Records Excluded after _
Title/Abstract Review [n=71) |

Full-text Articles Assessed
for Eligibility (n = 45)

ELIGIBILITY , / Lack of Genetic Markers
Full-text Articles Excluded, or CRM Data [n = 20)
with Reasons (n = 26) \ Animal Studies
(n=6)
INCLUSION /

Studies Included in Qualitative Synthesis (n = 19) |

Fig. 1. PRISMA Flowchart for Selecting Scientific Sources for Analysis

Source: created using ConceptViz
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Table 1. Prognostic Vital Signs and Their Consequences

Prognostic Factor ) e\llr;(liu'l;hreshold Forecast and Associations Source
Shock Index (Sl) >0.9 Correlates with the need for massive transfusion (1]
and high mortality.
Mean Arterial Pressure (MAP) < 65-85 mm Hg A sign of late decompensation and critical (9]
decrease in perfusion.
Hemoglobin (Hb) level <5 g/dL or 20% decrease | Associated with mortality in polytrauma. [1, 8]
Serum lactate Increase > 2 mmol/L | Indicator of tissue hypoxia and acidosis. [9]

renin-angiotensin-aldosterone system (RAAS) and
the adrenergic response. Genetic variations in these
systems determine the intensity of vasoconstriction
and baroreflex sensitivity [10].

The key enzyme of the RAAS is angiotensin-
converting enzyme (ACE), which converts
angiotensin I to the active vasopressor angiotensin
II while inactivating the vasodilator bradykinin.
ACE gene polymorphism is one of the most studied
markers of cardiovascular resistance [11].

The presence of the deletion allele (D allele) is
associated with higher plasma ACE levels. Individuals
with the DD genotype have a stronger response to
hypotension, which may provide better short-term
compensation for blood loss but increases the risk of
hypertension and prolonged tissue ischemia in the
long term [11,12].

The A1166C (rs5182) variant in the Angiotensin
IT receptor type 1 (AGTR1) gene affects the affinity
of the receptors for angiotensin II. The combined
presence of the D allele of the ACE gene and the
C allele of the AGTR1 gene increases the risk of
cardiovascular complications and dysregulation of
vascular tone [11,12].

Alpha-2 adrenoceptors play an important role in
shock compensation. Neural and vascular mechanisms
are responsible for sympathetic baroreflex regulation
of blood pressure in humans. Genetic variations
in adrenoceptor genes determine the strength of
the sympathetic “surge” in response to blood loss,
correlating with the time to circulatory collapse [13].

Control of bleeding is the first step to survival.
Genetic factors influence the blood clotting rate, the
stability of the formed thrombus under conditions
of intense stress, and the development of traumatic
coagulopathy.

The leucine-rich repeat flightless-interacting
protein 1 (LRRFIP1) gene encodes a protein that is a
structural component of the platelet skeleton. It plays
arole in maintaining the cellular structure of platelets
and their ability to aggregate. Genetic variants may
lead to the formation of functionally weaker platelets,
slowing the control of massive bleeding [14].

The COMM domain-containing 7 (COMMD?)
gene is associated with the intensity of thrombus
formation. Experimental data suggest that suppression
of its expression reduces the ability of blood to clot,
making this gene a potential marker of high risk of
uncontrolled bleeding [15].

The genetic profile of polymorphisms in vitamin K
epoxide reductase complex subunit 1 (VKORC1) and
gamma-glutamyl carboxylase (GGCX) determines
sensitivity to vitamin K, which is essential for the
synthesis of clotting factors. In the context of massive
blood loss, individuals with certain variants may
deplete their stores of coagulation factors more
quickly, requiring earlier administration of plasma or
cryoprecipitate (Table 2) [16].

The transition from theory to practical application
is achieved through the development and
implementation of high-tech monitoring devices.

LifeLens Technologies has developed a non-
invasive abnormal physiological event detection
system to monitor casualties during delayed
evacuation. The device reads 25 different data
channels and generates over 400 physiological
and contextual metrics, including ECG, heart rate
(HR), heart rate variability (HRV), blood oxygen
saturation (SpO,), skin temperature, respiration, and
precise body posture. The system hub can store up to
72 hours of data, allowing clinicians to see a complete
picture of the dynamics of the patient’s condition over
the previous three days [4].

The AlphaWear platform uses high-resolution
data from commercial devices, such as the Garmin
Fenix 6, to create decision-making aids. The algorithm
analyses raw interbeat interval (IBI) data, ensuring
safety and speed [5].

The main component of modern hemorrhagic
shock monitoring systems is Compensatory Reserve
Measurement (CRM). It is an artificial intelligence
algorithm based on pulse wave analysis that estimates
the residual physiological potential of the body
[3,4,15].Ituses convolutional neural networks (CNNs)
to analyse non-invasive photoplethysmography
(PPG) signals. Unlike blood pressure, which does not
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Table 2. Effect of Major Genetic Polymorphisms on Survival from Blood Loss

Regulation Gen/ Biological Effect Impact on Survival Source.
System Locus of the Variant in Shock type of evidence
RAAS ACE (I/D) | The D allele increases | Hyperreactive [11,12]
(vascular tone) angiotensin |l levels vasoconstriction, masking Indirect cardiovascular data,
shock hypothesis
RAAS AGTR1 Increased sensitivity | High risk of ischemic organ | [11, 12]
(reception) (rs5182) to pressors disease after resuscitation | Indirect cardiovascular data,
hypothesis
Coagulation LRRFIP1 | Platelet skeleton Low expression variants = [14]
protein weak thrombus Experimental data, hypothesis
Thrombus COMMDY7 | Blood clotting ability | High risk of uncontrolled [15]
formation bleeding. Experimental data, hypothesis
Vitamin K VKORC1, | Synthesis of blood Rapid depletion of [16]
sensitivity GGCX clotting factors coagulation factor stores Pharmacogenetic data,
a biologically plausible hypothesis

change until 30%-40% of CBV is lost, CRM decreases
linearly and proportionally to the volume of blood
loss (Table 3) [3,17].

Table 3. Interpretation of Compensatory Reserve
Measurement (CRM) Indicators

CRM Level ;:it Forecast Source
100-70 % | Green | Stable. [17]
69-40% | Yellow | Depletion of reserves. [17]

< 40% Red Inevitable collapse. [17]

The use of explainable machine learning models
(Explainable ML) will allow us to identify the specific
elements of the arterial wave that correlate with
CRM. It will help us divide patients into subgroups
according to the quality of their compensatory
mechanisms, which is a “digital phenotype” of genetic
tolerance to shock [7].

Evacuation planning should be based on current
clinical guidelines that take into account technical
means of bleeding control and the latest monitoring
methods. The Tactical Combat Casualty Care
(TCCC) standards are the main document in this
area. According to their guidelines, the primary task
is to stop life-threatening external bleeding using
tourniquets, hemostatics, and transfusion of whole
blood or its components (plasma, red blood cells,
platelets) [6].

Understanding the conception of the survival
threshold based on genetic data and CRM will allow
us to change the sorting logic:

 Urgent category. Injured with CRM <40%, high

SI (>0.9), and a genetic profile of low tolerance
(ACE DD genotype, low LRRFIP1 expression)
[1,11,12,14,17].
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o Priority category. Injured patients in whom
predictive systems (AlphaWear) show a steady
deterioration in HRV over the last few hours,
indicating depletion of reserves, even with
normal blood pressure at the moment [5,18,19].

o Routine category. Individuals in the high
tolerance (HT) group whose CRM remains
stable (>80%) after initial bleeding control [17].

The rate of CRM decline from 40% to 20% in
individuals with low genetic tolerance (LT) is twice as
high as in HT, making CRM a key indicator for triage
in delayed evacuation.

Discussion

Integrating genetic data into military medicine
may allow a shift from reactive to proactive casualty
management. Individuals with the DD genotype of
the ACE gene may appear clinically stable even with
critical blood loss, leading to erroneous triage into
the “Priority” category instead of “Urgent.” Using the
AlphaWear platform could help circumvent this trap
by analysing individual “digital phenotypes.”

Although the concept of using rapid genotyping for
triage of wounded soldiers is promising, at the current
stage of technological development, it remains largely
theoretical and faces a number of obstacles.

Current portable platforms require 45-60 minutes
to detect single-nucleotide polymorphisms (SNPs).
Such a wait is unacceptable during the “golden hour”
in cases of massive bleeding. The devices produce raw
allelic data that require interpretation by specialists
rather than ready-to-use clinical recommendations.

The implementation of molecular diagnostics
during the casualty collection phase is limited by the
lack of a cold chain for storing chemical reagents.
This creates an excessive cognitive burden on combat
medics, whose training focuses on life-saving skills
rather than the analysis of genomic information.
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Genetic data are immutable, so compromising
a soldier’s DNA reveals information about their
relatives. This raises the threats of mass biometric
surveillance, unauthorized tracking of personnel, and
genetic discrimination during military service.

Currently, there are no clinically validated
algorithms that integrate genetic profiles with
real-time biometric trends. The use of untested
mathematical models in conditions of mass casualties
risks misclassifying patients due to sensor drift,
motion artifacts, or false test results, which could lead
to delays in providing emergency care to critically
injured patients.

ISSN 2786-6661

Conclusions

Geneticdeterminants, in particular polymorphisms
of RAAS (ACE, AGTRI1) and coagulation factors
(LRRFIP1), are crucial in determining the individual
survival threshold for acute blood loss. The difference
in oxygen delivery between the HT and LT groups
requires a personalised approach to triage.

The LifeLens and AlphaWear systems provide a
prediction of decompensation, which is important
for evacuation planning. The CRM algorithm is a
more sensitive marker of shock than traditional vital
signs and should be incorporated into the practice of
combat medics following clinical validation.
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FeHeTUYHI peTepMiHaHTK BiANOBIAI HA FOCTPY MaCUBHY
\ KpPOBOBTpPAaTYy IK YUHHUK NJIaHYBaHHSA eBaKyaliMHUX 3axoAiB
AN y nonboBUX yMoBax

MupocnaBa Cano, Onbra binoyc

HauioHanbHnin megmunuii yHisepcuteT iMeHi 0.0. Boromonbusg, M. Kuis, YkpaiHa

AxoTauia. Bcmyn. TocTpa MacuBHa KpPOBOBTpaTa Ta FeMOPATriyHuII 0K 3a/IMIIAI0THCA OFHUMHU 3 OCHOBHUX BUKIIU-
KiB /I CY4acHOI BijiCHKOBOI MeIMIIMHY, 3yMOB/II004M 1oHay 90% cMepreit Ha oyl 06010, AKMM MOXKHA 3aII00IrTH.
Tpapnuiiii MeTOaY MOHITOPMHTY KUTTEBUX OKA3HUKIB 4aCTO BUAB/IAIOTHCA Hee(PeKTMBHYMMU B YMOBaX KOMIICH-
calii, Kojm apTepia/JIbHMIL TUCK 1 4aCTOTa CepLEBMX CKOPOYECHD 3a/IMIIAITHCS CTAOIbHIMIY 0 MOMEHTY PalTOBOI
IeKoMIIeHcallii Ta BTpaTy noHap 40% o6’eMy LMPKY/II0I0Y0i KPOBI.

Mema. MeToro gocnimkeHHs Oy/a cucreMaTr3aliis JaHUX LIOJ0 FeHETUYHMX MapKepiB, sIKi BU3HAYAIOTh IHAMBINY-
QJIbHY TOJIEPAHTHICTh [0 TillOBO/IEMI], a TAKOK OOIPYHTYBaHHs IX iHTerpanii B QpoBi cucTeMy IPeANKTUBHOIO
MOHITOPMHTY JI/I1 OITUMi3allil €BaKyaliiHOI TOTiCTUKI.

Mamepianu ma memoou. MeTORO/MOTis FOCIi/KeHHs BK/II0YaTa KOMIUIEKCHMI aHa/li3 HayKOBUX Hybiikanin y 6a-
3ax gaHux PubMed, Scopus Ta Google Scholar 3a 2020-2026 poku, a TakoXX BYBYEHHS aKTya/JIbHUX KITiHIYHNX Ha-
cranoB Tactical Combat Casualty Care (TCCC).

Pesynomamu. Y pe3ynbrari aHasisy BCTaHOBJIEHO, 1[0 MOMY/IALisA BilICbKOBOCTY>KOOBLIiB € HEOJHOPIZHOIO 3a PiB-
HeM KOMIIEHCATOPHUX MO>K/IMBOCTelL: BufiineHo rpynu 3 Bucokoio (HT) Ta Huspkoto (LT) TonepanTHicTio. [enerny-
HYIMU JeTepMiHaHTaMM LIbOTO PO3IOAUTY € NMONiMOp]i3MI IeHiB peHiH-aHIi0TeH3MH-a/IbIOCTEPOHOBOI CUCTEMU
(PAAC), soxpema BapiaHTu reHiB angiotensin-converting enzyme (ACE) ta angiotensin II receptor type 1 (AGTR1).
Buctoexu. Po3risiHyTO 06MeXXeHHsI BUKOPUCTAHHS FeHETMYHIX JAaHNUX y I0/IbOBUX YMOBAX Ta OOIPYHTOBAHO, 1O
IHTerpanisa MOIEeKY/IAPHUX MapKepiB Y TAKTUYHY MESULIVHY MOXK/IMBA IMILIE IIiC/IA MaclTabHOI KIiHiYHOI Bamimanii
1 Hapasi € MepCHeKTUBHUM TEOPETUYHMM HAIIPAMOM PO3BUTKY IPOTOKOJIIB TPMBAIOIO JOIJIALY.

KntouyoBi cnoBa: BiiicbkoBa MeguI{MHA, FeMOPATiYHNII 0K, TeHETMYHI MapKepH, 3CijaHHs KPOBi, epcoHidikoBaHa
MeJUIVHA, COPTyBaHH.
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Генетичні детермінанти відповіді на гостру масивну крововтрату як чинник планування евакуаційних заходів у польових умовах
Мирослава Сало, Ольга Білоус
Національний медичний університет імені О.О. Богомольця, м. Київ, Україна
Анотація.
Вступ. Гостра масивна крововтрата та геморагічний шок залишаються одними з основних викликів для сучасної військової медицини, зумовлюючи понад 90% смертей на полі бою, яким можна запобігти. Традиційні методи моніторингу життєвих показників часто виявляються неефективними в умовах компенсації, коли артеріальний тиск і частота серцевих скорочень залишаються стабільними до моменту раптової декомпенсації та втрати понад 40% об’єму циркулюючої крові.
Мета. Метою дослідження була систематизація даних щодо генетичних маркерів, які визначають індивідуальну толерантність до гіповолемії, а також обґрунтування їх інтеграції в цифрові системи предиктивного моніторингу для оптимізації евакуаційної логістики.
Матеріали та методи. Методологія дослідження включала комплексний аналіз наукових публікацій у базах даних PubMed, Scopus та Google Scholar за 2020-2026 роки, а також вивчення актуальних клінічних настанов Tactical Combat Casualty Care (TCCC).
Результати. У результаті аналізу встановлено, що популяція військовослужбовців є неоднорідною за рівнем компенсаторних можливостей: виділено групи з високою (HT) та низькою (LT) толерантністю. Генетичними детермінантами цього розподілу є поліморфізми генів ренін-ангіотензин-альдостеронової системи (РААС), зокрема варіанти генів angiotensin-converting enzyme (ACE) та angiotensin II receptor type 1 (AGTR1).
Висновки. Розглянуто обмеження використання генетичних даних у польових умовах та обґрунтовано, що інтеграція молекулярних маркерів у тактичну медицину можлива лише після масштабної клінічної валідації і наразі є перспективним теоретичним напрямом розвитку протоколів тривалого догляду.
Ключові слова: військова медицина, геморагічний шок, генетичні маркери, зсідання крові, персоніфікована медицина, сортування.
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Генетичні детермінанти відповіді на гостру масивну крововтрату як чинник планування евакуаційних заходів у польових умовах
Мирослава Сало, Ольга Білоус
Національний медичний університет імені О.О. Богомольця, м. Київ, Україна
Анотація.
Вступ. Гостра масивна крововтрата та геморагічний шок залишаються одними з основних викликів для сучасної військової медицини, зумовлюючи понад 90% смертей на полі бою, яким можна запобігти. Традиційні методи моніторингу життєвих показників часто виявляються неефективними в умовах компенсації, коли артеріальний тиск і частота серцевих скорочень залишаються стабільними до моменту раптової декомпенсації та втрати понад 40% об’єму циркулюючої крові.
Мета. Метою дослідження була систематизація даних щодо генетичних маркерів, які визначають індивідуальну толерантність до гіповолемії, а також обґрунтування їх інтеграції в цифрові системи предиктивного моніторингу для оптимізації евакуаційної логістики.
Матеріали та методи. Методологія дослідження включала комплексний аналіз наукових публікацій у базах даних PubMed, Scopus та Google Scholar за 2020-2026 роки, а також вивчення актуальних клінічних настанов Tactical Combat Casualty Care (TCCC).
Результати. У результаті аналізу встановлено, що популяція військовослужбовців є неоднорідною за рівнем компенсаторних можливостей: виділено групи з високою (HT) та низькою (LT) толерантністю. Генетичними детермінантами цього розподілу є поліморфізми генів ренін-ангіотензин-альдостеронової системи (РААС), зокрема варіанти генів angiotensin-converting enzyme (ACE) та angiotensin II receptor type 1 (AGTR1).
Висновки. Розглянуто обмеження використання генетичних даних у польових умовах та обґрунтовано, що інтеграція молекулярних маркерів у тактичну медицину можлива лише після масштабної клінічної валідації і наразі є перспективним теоретичним напрямом розвитку протоколів тривалого догляду.
Ключові слова: військова медицина, геморагічний шок, генетичні маркери, зсідання крові, персоніфікована медицина, сортування.
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Abstract. Introduction. The modern pharmaceutical industry is increasingly shifting from chemical synthesis to
bio-oriented technologies, creating demand for new sustainable sources of biologically active substances. The diatom
microalga Phaeodactylum tricornutum has emerged as a promising cellular biofactory due to its ease of cultivation,
high growth rates, metabolic versatility, and the availability of reproducible protocols for genetic transformation and
cryopreservation.

Aim. This narrative review aims to summarise the influence of cultivation conditions and genetic engineering
methods on biomass yield and the production of both native high-value metabolites, including eicosapentaenoic
acid, fucoxanthin, and chrysolaminarin, and non-native compounds, such as recombinant proteins and cannabinoid
precursors, in Phaeodactylum tricornutum for pharmaceutical biotechnology.

Materials and Methods. This narrative review analysed data on cultivation conditions, culture media composition,
temperature and light regimes, genetic engineering approaches, and preclinical and clinical evidence related to
Phaeodactylum tricornutum and its biotechnological applications.

Results. The key findings indicate that biomass growth and metabolite accumulation are strongly dependent on
the composition of culture media, including nitrogen, phosphorus, and silicates, as well as temperature and light
regimes. For example, nitrogen starvation increases lipid content but reduces phenolic compounds and carotenoids,
whereas higher phosphate levels enhance both biomass production and fucoxanthin accumulation. Two-stage
cultivation strategies help mitigate the trade-off between biomass productivity and stress-induced metabolite
yield. Genetic engineering approaches, including the overexpression of endogenous genes, the introduction of
plant transcription factors, clustered regularly interspaced short palindromic repeats interference, and epigenetic
editing using human fat mass and obesity-associated protein demethylase, have successfully increased the yields
of native lipids, eicosapentaenoic acid, and fucoxanthin without compromising biomass growth. Furthermore,
Phaeodactylum tricornutum has been engineered to produce non-native compounds of pharmaceutical interest,
including recombinant vaccine antigens, such as hepatitis B surface antigen and salmon alphavirus antigen, as well as
cannabinoid precursors, such as olivetolic acid and cannabigerolic acid. However, cannabinoid production remains at
an early experimental stage. Preclinical and clinical studies confirm the safety, bioavailability, and anti-inflammatory
effects of Phaeodactylum tricornutum biomass, while fucoxanthin shows promise against inflammatory and
neurodegenerative diseases.

Conclusions. In conclusion, Phaeodactylum tricornutum represents a controllable and versatile platform for
pharmaceutical biotechnology. However, challenges related to strain stability, scalability, downstream processing
costs, and regulatory frameworks must be addressed before its widespread industrial application.

Keywords: biomass, cannabinoids, chlorophyll binding proteins, culture media, eicosapentaenoic acid, metabolic
engineering, microalgae
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Introduction

The modern pharmaceutical industry is focused
on identifying new sources of biologically active
substances. The transition from chemical synthesis
methods to bio-oriented techniques for obtaining
active ~ compounds  requires  pharmaceutical
laboratories to be capable of producing both exclusive,
high-value, small-volume products and low-value,
large-volume products. Such production systems
must be able to compete with medicinally important
plants grown using traditional agronomic methods.

From this perspective, diatoms are attracting
significant attention as promising “cell biofactories”
for the production of natural and genetically
engineered target products. This may contribute to
the decarbonization of the pharmaceutical industry,
particularly in the production of biologics [1].

Diatoms are unicellular algae belonging to the
eukaryotic phytoplankton group, division Hete-
rokontophyta, and have existed for over 180 million
years [2; 3]. Estimates of their species diversity range
from 1,800 planktonic species to 200,000 species in
total, more than in any other class of algae [2]. They
are a vital component of oceanic ecosystems [4].

Diatoms have extraordinary metabolic versati-
lity [5]. Their chloroplasts contain chlorophylls
a, cl, and c2, as well as accessory pigments. The
primary pigment is fucoxanthin (Fx), a xanthophyll
carotenoid. Marine diatoms accumulate 5-10 times
more Fx (2.24-26.6 mg/g dry weight) than marine
macroalgae, which are currently the main industrial
source of this compound [2]. Diatoms also produce
omega-3 fatty acids and accumulate lipids [5].

Phaeodactylum tricornutum (P. tricornutum) is a
widespread diatom microalga capable of adapting to
various ecological niches, including nutrient-limited
conditions during natural growth and cultivation
[6]. As one of the most extensively studied diatoms,
it exhibits a unique feature known as polymorphism:
the ability to occur in oval, triradiate, and fusiform
morphotypes. There is also a rare cruciform form
that appears at low temperatures and can transition
into the oval form through the degeneration of its
processes [2; 7]. Due to its ease of cultivation, high
growth rates under laboratory conditions, and
reproducible protocols for genetic transformation
and cryopreservation, this species has become a
promising raw material for the synthesis of a wide
range of compounds, including omega-3 fatty acids,
particularly eicosapentaenoic acid (EPA), carotenoids
such as Fx, and chrysolaminarin (Chrl), which are
among the most important ones [3; 8; 9].

EPA-rich P tricornutum biomass possesses
anti-ageing effects. Fx exhibits antiproliferative,
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antioxidant, and anti-inflammatory activities. Crude
polysaccharides demonstrate anti-inflammatory and
immunostimulant effects, and Chrl-rich biomass has
a positive impact on gut microbiota. Polyphenols
from P, tricornutum - gallic acid, protocatechuic acid,
catechin, vanillic acid, epicatechin, chlorogenic acid,
caffeic acid, and quercetin — demonstrate significant
antioxidant activity [9-13].

In this review, we focus on the role of diatom
microalga P tricornutum in pharmaceutical bio-
technology, specifically examining how cultivation
conditions and genetic engineering approaches affect
biomass yield and the production of high-value
metabolites.

Aim

The aim of this work was to conduct a literature
review on the influence of cultivation conditions and
genetic engineering methods on the yield of biomass
and target products (metabolites) of P. tricornutum
as a promising raw material for pharmaceutical
biotechnology.

Materials and Methods

This article is a narrative review based on the
analysis of scientific literature published between 2020
and 2026 and retrieved from PubMed, ScienceDirect,
SpringerLink, and Google Scholar. Searches were
performed using the following keywords, both
individually and in various combinations: microalgae,
Phaeodactylum tricornutum, biomass yield, cul-
tivation, culture media, metabolic engineering,
fucoxanthin, eicosapentaenoic acid, chrysolaminarin,
and cannabinoids. Given the narrative nature of
this review, no formal systematic search strategy
with predefined inclusion and exclusion criteria was
applied. Data were collected from original research
articles and review papers containing experimental
results, selected on the basis of their scientific relevance
and thematic alignment with the focus of this work.

Review and Discussion

Phaeodactylum tricornutum is a versatile dia-
tom microalga that demonstrates remarkable
metabolic flexibility through photoautotrophic and
mixotrophic growth [5]. As a natural biological
organism, P. tricornutum produces omega-3 fatty
acids, particularly EPA, as well as Fx, neutral lipids,
and Chrl [5; 7]. The efficiency of biomass growth
and metabolite accumulation depends largely on
cultivation conditions, including the composition of
the culture medium, temperature, and light regimes.

Culture media

Components such as nitrogen, phosphorus, and
silicates in culture media significantly influence
biomass yield and the accumulation of lipids, fatty
acids, and Fx. Under mixotrophic conditions,
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P tricornutum biomass can reach 3-15 g/L when
glycerol or urea is used as an organic carbon or
nitrogen source, respectively [14].

A study by Curcuraci et al. (2022) showed that
nitrogen starvation (N-) increases lipid production
(42.5 £ 0.19 g/100 g) but decreases the production
of secondary metabolites, including phenolic
compounds (3.071 + 0.17 mg GAE g!) and
carotenoids (0.35 +0.01 mg g!), compared with
standard nitrogen-replete culture conditions (N+) [6].

Similarly, Elshobary et al. (2025) found that while
nitrogen deficiency (-50% N in the culture medium)
improves lipid accumulation, higher nitrogen
levels (+50% N in the culture medium) support the
highest biomass growth. An increased phosphate
concentration (+50% P in the culture medium)
also significantly enhanced growth, lipid content,
and Fx content compared with phosphate-deficient
conditions [5]. A decrease in microalgal biomass
growth is a typical response to low phosphorus
concentrations in the culture medium. However,
experimental results showed that an increase in
phosphorus content did not lead to significant
differences in total biomass yield [15]. A higher
lipid content (15.39%) was recorded under zero-
silicate conditions in the culture medium compared
with increased silicate concentration (+50% Si in
the culture medium) during the cultivation of P.
tricornutum [5].

Physical parameters of cultivation

Regarding physical parameters, the optimal
temperature was identified as 21 °C with a lighting
regime of 496 pmolm= s! by Ozcan D.O. and
Ovez B. (2020) [16].

Under high light intensity, P. tricornutum demon-
strated a decrease in cell division, chlorophyll a,
p-carotene and Fx content, as well as in chloroplast
membrane lipids and long-chain polyunsaturated
fatty acids (PUFA) [17].

Photobioreactors

For industrial cultivation, various types of
photobioreactors and open-pond systems are used.
Flat-panel photobioreactors demonstrate the highest
EPA productivity due to efficient illumination and
low shear stress [18]. P tricornutum cultivated
in artificially illuminated, scalable flat-panel
airlift photobioreactors using a two-stage process
showed increased biomass growth during the first
cultivation stage and induced chrysolaminarin (Chrl)
accumulation (317 £ 9 mg g! DW) under nitrogen-
depleted conditions during the second stage [19].

Furthermore, cultivation in a flat-panel airlift
photobioreactor with bilateral LED illumination
increased EPA and Fx productivity under nutrient-
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replete conditions and Chrl productivity under
nutrient-deficient conditions [20].

Among cultivation systems, flat-panel airlift
photobioreactors appear to be the most promising for
industrial scaling due to their high surface-to-volume
ratio, uniform light distribution, and low shear
stress. Open-pond systems, although less expensive,
are associated with a higher risk of contamination
and limited light control, making them less suitable
for genetically modified strains or high-value
pharmaceutical production.

Genetic engineering of P. tricornutum

Genetic engineering methods can increase the
yield of P. tricornutum biomass and its metabolites, as
well as expand the range of target products, including
heterologous proteins, triterpenoids, and other
compounds [9; 18]. Several metabolic engineering
strategies have demonstrated clear potential for
industrial application. The overexpression of
endogenous transcription factors and epigenetic
editing has consistently increased lipid and EPA
content, with epigenetic editing also enhancing
biomass growth and Fx levels.

A P, tricornutum morphotype strain overexpressing
the novel Pt2015 gene, designated oeT, showed a
high growth rate and increased lipid accumulation,
reaching approximately 30% more than the wild type
[21]. Under 60 L culture conditions, the lipid content
in the oeT strain increased by 13.4% relative to the
wild type. Moreover, the contents of fatty acids such
as C14:0 and C16:1 were significantly higher than
those in the wild type [22].

The expression of the plant transcription factor
AtL1L in transformants resulted in a significant
redirection of carbon flux from carbohydrates toward
lipids. This was evidenced by an increase in lipid
content to 29.8-33.9% of dry weight, compared with
20.9% in wild-type controls, while carbohydrate
content decreased from 23.1% to 13.3-16.5%. AtL1L
transformants accumulated 42-64% more neutral
lipids and showed a 48-68% increase in total fatty acid
content [23].

Furthermore, the clustered regularly interspaced
short palindromic repeats interference method
was used to reduce the expression of enoyl-CoA
hydratase in P. tricornutum (PtECH). Two transgenic
lines of P tricornutum, PtECH21 and PtECH1487,
were developed, both showing a notable increase in
lipid content [24].

In transgenic lines of P. tricornutum characterized
by overexpression of the PtVDL1 gene, which encodes
violaxanthin de-epoxidase-like 1 in P. tricornutum,
Fx productivity remained unchanged under standard
white-light conditions. However, after 48 h of expo-

Creative Commons «Attribution» 4.0


https://creativecommons.org/licenses/by/4.0/

elSSN 2786-667X

sure to red light, productivity increased by 15%
compared with the wild type [25]. This approach
remains experimental due to the requirement for
precise light control, which complicates large-scale
application.

Transgenic P, tricornutum strains obtained through
epigenetic editing using the human RNA demethylase
FTO, also known as fat mass and obesity-associated
protein, also demonstrated faster growth. The biomass
of transgenic lines was higher than that of the wild type
after 8 days of cultivation, with significant increases
of 27.4-36.9%. These strains also produced markedly
higher lipid levels. Neutral lipid content was enhanced
by 16.5%, 32.0%, and 7.4% in one set of observations
and by 21.3%, 40.8%, and 12.4% in another, compared
with the wild type. In addition, EPA content in
the transgenic lines increased by 27.2-40.6%. Total
protein content increased by 23.2-29.7%, while caro-
tenoid content rose by 18.8-38.7%. Fx content in
these transgenic lines also showed an upward trend,
increasing by 17.2-35.4% compared with the wild type
[13]. Epigenetic editing is highly innovative; however,
its long-term stability and safety for pharmaceutical
production require further validation.

Production of non-native compounds: proteins and
cannabinoids

P tricornutum has proven to be an effective
eukaryotic platform for the production of non-native
proteins. Specifically, the synthesis of recombinant
hepatitis B surface antigen and corresponding
human antibodies, as well as a recombinant vaccine
antigen against salmon alphavirus (SAV), has been
successfully achieved. This was done using a selection
protocol based exclusively on an uracil auxotrophic
selectable marker (ptUMPS) and standard selective
medium [26]. This application is relatively mature,
with clear advantages for oral vaccine delivery due to
the microalga’s digestible cell wall.

Currently, a highly innovative direction is the
genetic engineering of diatoms for cannabinoid
synthesis. This approach represents an alternative to
traditional extraction from Cannabis plants, where
the isolation of pure cannabinoids is inefficient due
to their low concentrations among hundreds of other
metabolites and is often complicated by regulatory
and environmental issues [27; 28].

By integrating hemp genes, specifically those
encoding tetraketide synthase and olivetolic acid
cyclase, researchers achieved the accumulation
of the cannabinoid precursor olivetolic acid at
concentrations of 0.6-2.6 mg/L [29].

In 2024, the synthesis of cannabigerolic acid,
the precursor of cannabidiol and delta-9-tetra-
hydrocannabinol, was demonstrated for the first
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time by expressing a mutant nphB gene from the
naphterpin biosynthesis cluster of Streptomyces sp.
CL190. The yield of cannabigerolic acid reached up to
4.1 + 0.2 mg/kg of microalgal wet biomass [27].

In another study, P. tricornutum was modified to
produce olivetolic acid, a key metabolic precursor of
most cannabinoids. Hemp genes encoding tetraketide
synthase and olivetolic acid cyclase were cloned
into episomal vectors and introduced via bacterial
conjugation into two separate lines of P. tricornutum
transconjugants to assess enzymatic activity and in
vivo olivetolic acid production. Despite successful
gene expression, olivetolic acid accumulation was not
detected. The researchers suggested that intermediate
products may have been channelled into the
endogenous metabolic pathways of diatoms [28].

The direction of cannabinoid biosynthesis
in diatoms is highly innovative but remains
predominantly experimental. Current yields are lower
than those achieved in engineered yeast or Escherichia
coli [30, 31], making commercial production
economically unviable at present. Furthermore, the
inconsistent results, successful expression without
product accumulation in some studies, indicate
poor metabolic channelling or rapid degradation
of heterologous intermediates. Therefore, while
conceptually promising, cannabinoid production in
diatoms is currently a proof-of-concept platform.

Pharmaceutical potential and limitations

Phaeodactylum tricornutum represents a highly
promising,  sustainable  eukaryotic  platform
for pharmaceutical biotechnology. Its primary
pharmaceutical potentials include the ability to
produce both native high-value metabolites (EPA, Fx,
Chrl) and non-native compounds (vaccine antigens,
cannabinoid precursors). Both EPA/Fx-rich and
Chrl-rich P tricornutum diets were well tolerated
in mice, promoting beneficial gut health effects
including increased short-chain fatty acid production,
a decreased Firmicutes/Bacteriodota ratio, and,
for the Chrl-rich diet, an increase in Akkermansia,
without adverse effects [9]. A randomised controlled
pilot trial in healthy elderly individuals showed that
P tricornutum biomass exerts anti inflammatory
effects, reducing plasma interleukin 6 levels (a key
marker of inflammation) and improving the omega 6
to omega 3 fatty acid ratio [12]. Another randomized
intervention trial in healthy individuals confirmed
that two weeks of biomass consumption safely
increases plasma omega-3 PUFA and EPA content
with good bioavailability [30]. Fx from this diatom
is a promising candidate against inflammatory
and neurodegenerative diseases driven by nuclear
factor kappa-light-chain-enhancer of activated
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B cells (NF-xB) and NOD (nucleotide-binding
oligomerization domain)-pyrin domain-containing
protein 3 (NLRP3) inflammasome activation, such
as rtheumatoid arthritis, type 2 diabetes, Alzheimer’s
disease and Parkinsons disease. Studies on bone
marrow-derived immune cells and astrocytes show
that Fx inhibits NF-kB and NLRP3 inflammasome
activation induced by lipopolysaccharide and
adenosine triphosphate, exhibits low cell toxicity,
reduces production of key pro-inflammatory
cytokines (IL-1B, IL-6, TNF-a) and suppresses
cleaved caspase-1 expression as well as apoptosis-
associated speck-like protein containing components
of the NLRP3 inflammasome [11]. Additionally, Fx
arrests cell cycle, induces apoptosis and autophagy,
inhibits metastasis, invasion, epithelial-mesenchymal
transition, and angiogenesis in cancer models, and
can enhance conventional therapies when combined
with its metabolite, fucoxanthinol [31].

Despite  this biofactory potential, several
technological, metabolic, and cultivation-related
limitations currently restrict the industrial and
pharmaceutical application of P tricornutum. En-
vironmental stressors often create a negative
correlation between biomass growth and metabolite
accumulation. For example, nitrogen deficiency
enhances lipid accumulation but significantly
decreases the production of phenolic compounds
and carotenoids, while also inhibiting overall biomass
growth. High light intensity leads to photoinhibition,
reducing cell division and metabolite content, and
certain genetically modified strains require precise
red-light exposure to increase Fx productivity.

The yields of recombinant proteins and
cannabinoids remain relatively low compared with
those achieved in traditional microbial platforms.
Scaling up from laboratory photobioreactors to
industrial volumes often reduces productivity due
to light attenuation and shear stress, with flat-panel
airlift reactors showing the greatest promise while
still facing technical challenges.
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Additional limitations concern the stability and
safety of genetically modified strains. Moreover, the
regulatory status of diatom-derived pharmaceuticals
is still evolving, with no clearly harmonised guidelines
for clinical translation and commercialisation.
Economically, despite the potential of high-value
products, the cost of downstream processing
currently makes P tricornutum less competitive
than established microbial platforms. Addressing
these challenges will be essential for realising the
full potential of P. tricornutum as a commercial cell
biofactory.

Conclusions

1. P. tricornutum is a promising and controllable
cell biofactory for pharmaceutical biotechnology due
to its high metabolic flexibility, ease of cultivation, and
the availability of genetic transformation protocols.

2. Changes in cultivation conditions, including
the concentrations of culture medium components
such as nitrogen, phosphorus, and silicate, as well
as temperature, light intensity, and light spect-
rum, significantly affect biomass yield and the
accumulation of target metabolites, including lipids,
EPA, Fx, and Chrl. Among the various approaches,
two-stage cultivation strategies, consisting of a growth
phase followed by a stress-induced production phase,
appear to be the most industrially relevant.

3. The use of genetic engineering strategies makes
it possible to increase both biomass yield and the
content of native metabolites in P. tricornutum.
Furthermore, genetic engineering enables the
production of non-native compounds, including
recombinant proteins, such as hepatitis B surface
antigen and vaccine antigens against salmon
alphavirus, as well as cannabinoid precursors,
such as olivetolic acid and cannabigerolic acid.
However, while metabolic engineering for native
high-value products is approaching industrial
readiness, cannabinoid production remains at an
early experimental stage, facing significant yield
limitations and unresolved regulatory hurdles.
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BnnuvB yMoB KyNIbTUBYBaHHS Ta METOAIB FeHHOI IH)XeHepil
Ha picT 6ioMacu Ta BMICT BUCOKOBapPTICHUX MeTaboniTiB
AN Phaeodactylum tricornutum

Hikita Heunnopyk', TetaHna Bytkesuu?, X)XaHHa MonoBa?, Hatanisa Ko3siko?, TetaHa Heropa?,
Mukona LLlymeiiko?2, OneHa MnyweHKo?

! CtymeHT 3 kypcy, bapMaLeBTUUHKiA bakynbTeT, HauioHanbHUt MeAnyYHuiA yHiBEpCUTET
iMmeHi 0. 0. Boromonbug, M. Kuis, YkpaiHa

2 Kadeppa anteyHoi Ta NpOMMUCIOBOT TeXHOOrIi NikiB, HauioHanbHMIM MeANYHWUIA yHiBEPCUTET
iMmeHi O. 0. boromonbug, M. Knis, YkpaiHa

AxoTauia. Bcmyn. CydacHa (dhapmaileBTMYHA TPOMICIOBICTD Jiefiai Oi/blile epeXoauTh Bifl XIMiYHOrO CUHTE3Y 10
6i00pieHTOBAHNX TEXHOJIOTIN, 110 CTBOPIOE IOIMT Ha HOBI CTalli [pKepena 6107I0riYHO aKTMBHUX pedoBUH. [liaTo-
MoBa MikpoBopopicTs Phaeodactylum tricornutum 3apexomeHfyBaa cebe sIK epCcleKTUBHA KIiTHHHA 6iodabpu-
Ka 3aBJIAKM IIPOCTOTI Ky/IbTUBYBAHH:A, BUCOKII IMIBUKOCTI POCTY, MeTaOO/IYHill yHiBepcalIbHOCTI Ta HasBHOCTI
BiITBOPIOBaHUX NMPOTOKOJIB FeHeTUYHOI TpaHchopMaliii i kpiokoHcepBalii.

Mema. el HapaTUBHUII OIJIA/] MA€ HA METi y3araJ/IbHUTY BIUIMB YMOB Ky/IbTUBYBaHHs Ta METO/iB T€HHOI iH)KeHe-
pii Ha Buxix 6iomMacy Ta BUPOOHMIITBO SIK IPUPOSHNX BUCOKOI[IHHMX MeTAbOMITIB (e/IK03aIieHTaEHOBOI KICITOTH,
(YKOKCaHTMHY, XpU30/TaMiHAPMHY), TaK i HECBOEPITHUX CIONYK (peKOMOiHAaHTHMX OUIKIB Ta ImolepefHNUKIB KaHa-
6iHoixiB) y Phaeodactylum tricornutum pns ¢papmaueBTUYHOI 610 TEXHOMOTII.

Mamepianu ma memoou. Y HapaTUBHOMY OI/IAZAL IIpOaHa/Ii30BaHO JjaHi MO0 YMOB KY/IbTUBYBaHHA, CKIafly IO-
JKMBHOTO CEPENOBUILA, TEMIIEPATYPHMUX i CBITJIOBUX PEXXMMiB, METOIB T€HHOI iH)KeHepil, a TAKOX JOKIiHIYHKX i
KIHIYHMX JOCTi/PKeHb, 0B s13aHux i3 Phaeodactylum tricornutum Ta ii 6i0TeXHOMOTiYHMM 3aCTOCYBAHHSM.
Pesynomamu. OCHOBHI pe3y/IbTaTi eMOHCTPYIOTb, IO PicT 6ioMacy Ta HAKONMYEeHH: MeTaboIiTiB CYTTEBO 3ase-
JKaTh Bifl CKJIaZy IOXKMBHOTO cepenoBuia (HiTporeH, pocdop, cuikaru), TeMIepaTypy Ta peXXMMiB OCBIT/ICHHS.
Ilo mpukany, a30THe TOMOKYBaHHA 301/IblIye BMICT JIMIAIB, ajle 3HIDKYE piBeHb (PEeHOMBHUX CIOAYK i KAPOTUHO-
iniB, ToAl SIK BMILi KOHLeHTpaLil ¢pocdaTy MOCHMITIOITy HAKOMMYEHHs sIK 6ioMacy, Tak i PpykokcaHTHHY. [IBOCTa-
HiViHi CTpaTerii Ky/IbTUBYBAaHHA JOIIOMAraloTh HiBeII0BATY KOMIIPOMIC MiXK IIPOAYKTUBHICTIO 6iomMacu Ta BUXOLOM
MeTaboIiTiB, 3yMOBJIEHMM CTpecoM. MeTonu TeHHOI iHKeHepii, BKIIOYAK4M HagMIpHY eKCIIpecilo eHJJOTeHHVX
TeHiB, BBefleHHA pocIMHENX ¢akropis TpaHckpumnuii, CRISPR-iHTepdepenIiiio Ta emireHeTyHe pefaryBaHHs 3a
poroMoroxo gemerwasu 6inka FTO mropyay, yeminHo 30iIbIIIM BUXil IPUPORHNX JIIiiB, e/lKo3aleHTaeHOBOI
KUCTIOTH Ta QYKOKCAaHTMHY Oe3 LIKOAu i pocTy 6iomacu. Okpim toro, Phaeodactylum tricornutum 6yno mo-
mnGiKOBaHO WA MPORYKLil HECBOEPITHNUX CHONYK, LIO CTAHOBJIATD (hapMalleBTUYHMI iHTepec: peKOMOiHaHTHIX
AQHTUTEeHIB BaKLMH (IIOBEPXHEBOTO aHTUTEHY relaTuTy B, aHTureHy anbdapipycy mococs) Ta nomnepegHNKiB KaHa-
6iHOiziB (0/1iBeTONIOBOI Ta KaHAOIrepoI0BOi KMC/IOT), X04a BUPOOHUIITBO KaHAaOIHOIAIB yce e mepeOyBae Ha paH-
Hill eKCIIepMMEeHTa/bHil cTapil. JIokmiHiYHi Ta KIiHiYHI JOCHiKEeHHA HiITBEPKYIOTh 6e3r[e1<y, 6iOJ10CTy1'IHiCTI>
Ta IPOTU3aNaNbHy Aifo 6iomacu Phaeodactylum tricornutum, npyu oMy QpyKOKCaHTVMH JeMOHCTPYE IIepCIeKTUB-
HicTb Y 60poTH0i i3 3anaIbHUMM Ta HeJpOfereHepaTUBHIIMI 3aXBOPIOBAHHIMIL.

Bucnosxu. Phaeodactylum tricornutum € KOHTPO/IbOBAaHOIO Ta YHiBepCaIbHOO IIAaT(HOPMOIO /I papMalleBTUIHOL
610TeXHOIOTI, OXHAK Hepeq INPOKIUM IIPOMUCTOBUM BIPOBAKeHHAM HeOOXifHO BUpILMTH IpobeMy, OB’ 13a-
Hi 3i crabinpHicTIO MITaMiB, MaciiTabyBaHHAM, BUTPaTaMi Ha HOJAIBIIY MepepoOKy Ta HOpMaTHBHO-IIPaBOBOO
6a3or0.

KntovoBi cnoBa: 6iomaca, kaHabiHoiny, x10po¢in-38’13yBanbHi 6171K1, KY/IbTypabHi CepefoBUIIA, eIKo3alIeHTae-
HOBa KIC/IOTA, MeTabosmiyHa iHXeHepis, MIKpOBOZOPOCTI.
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CyyacHi BUKITUKW An3alHYy paLioHaNbHOI
dapmakoTepanii:

baraTtorpaHHa poJsib KONbOPY B po3pobui

Ta 3aCTOCYBaHHI TBepAUX NIKaPCbKUX popM

N

3opsiHa Kypuno', OkcaHa lNaHuweBa?

! TepHonNiNbCbKNA HaLiOHaNbHWUIA MeanMYHMI YHiBepcuTeT iMeHi |.A. Fopbadyescbkoro MO3 Ykpaiuu,
M. TepHoninb, YkpaiHa
2 AT «®apmMak», M. Kuis, Ykpaia

AxoTauisi. Bcmyn. BisyanbHi xapakTepucTuky TBepAux nikapcbkux ¢opm (TJID), soxpema ixHill Komip, € BaXXn-
BUM KOMIUIEKCHVIM YVHHVKOM, IO BIUIMBA€ Ha Bi3MKO-XiMiYHY cTabiNbHICTD Ipenaparis Ta Oesneky papmaxoTe-
pamil.

Mema. Metoo po6oTu 6y/I0 y3araIbHUTHU Cy4acHi HayKoBi faHi mwof0 pori konbopy TJID y 3abesnedenHi IXHbOI
¢doTtocrabinbHOCTI, ifeHTHdiKaLii, Oe3neky JOIOMDKHUX PEYOBYH Ta MiABUILEHHS IPUXVIBHOCTI 1O IIKyBaHHS.
Mamepianu ma memoou. Ha ocHosi meTomonorii PRISMA mpoBefieHO crcTeMHNIT aHasIi3 HayKOBOi JliTepaTypu 3a
nepion 2024-2026 pp. i3 Buxkopucranuam 6a3 ganux PubMed, Scopus, Web of Science Ta Google Scholar, o oxo-
IMB CKPMHIHT 989 my6iKailt Ta KpUTUYHWIT OIVIAT, 35 NPOiIbHUX KeperL.

Pesynvmamu. 3a pe3ynbpraTaMyl aHa/Ii3y BCTAHOBJIEHO, 1[0 IIapaMeTpy CIIPSIMOBAHOTrO HaliBcepuyHoro BigOUTTA
(DHR) o6omoukn TJI® BrsHavawTh ii POTO3axMCHI BIACTUBOCTI, 3amobiraroun ferpajaii akTMBHUX PeYOBMH.
KonipHa nudepenuniarnis fo3yBanb € epeKTUBHMM iHCTpyMeHTOM MiHimisauii mommuaok Tuny Look-Alike, Sound-
Alike (LASA), o nmifBuiye 6e3neky IalieHTiB B yMoBax nojinparmasii. OljiHeHO Cy4acHMII peryasaTOpHUII cTa-
tyc piokcupy turany (TiO,, E171) srigHo 3 mokymentamyu EMA ta EFSA, a Tako)X TeXHOJOTIYHI IepCcHeKTUBU
3aCTOCYBaHHA HATYpaJbHUX POCIMHHUX i MIKpOOHMX NirMeHTiB. POSIIAHYTO BIIMB CEMaHTMYHOIO Pe3OHAHCY
KOJIbOpY Ha (pOpMyBaHH: OUiKyBaHb IIAIIi€HTIB Ta aKTUBAIii0 edeKTiB Iane6o/Hole60.

Bucnosxu. O6rpyHTOBaHMIT BUOip KomipHOi ramMu Ha eTarli mpeOpMy/II0BaHHs € BXX/IVBYM €/IeMEHTOM Ialli€HT-
neHTpoBaHoro gusainy TJIO pna ontumisanii yMoB 36epiraHHs /MikiB Ta HiATPUMKY HaJIeXXHOTO PEXMUMY IX IpK-
omy.

KntovoBi crioBa: 6apBHUKMY, TiKapcbki popMi, IPUXMIBHICTD MAlli€HTA O TIKyBaHHs, eeKT Iane6o, JOIOMDKHI
PEeYOBUHY, TIOKCHUJ] TUTaHY, Oe3IIeKa MallieHTiB.
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Bctyn

Y cyvacHilt KniHiYHIA DPaKTUI YCITiX JTiKyBaHHA
BU3HAYAETbCA He nuile (papMaKoIOTiYHOI aKTVB-
HICTIO MOJEKYJI, a Y IPUXUIbHICTIO MAlLliEHTa [0 Te-
pamii — KOMIIIA€HCOM. 3a JaHMMM aKTya/lbHUX JIO-
CNiJ)KEHb, PiBEHb HETOTPUMAHHA PEXUMY IPUIOMY
JKiB IIpY XPOHIYHMUX MATOsNOrifAx carae 50%, 1o sa
MacumTabamMy € I7106a/lTbHOK MPOOIEMOI OXOPOHU
3[J0POB’s1, HOPiBHAHHOW 3 emifiemielo [1]. OcHOBHU-
MU YMHHMKaMU PU3UKY HU3BKOI NPUXUIBHOCTI JO
JiKyBaHH: € CKIafHi CXeMM JTiKyBaHHsA Ta IIOJIIIpar-
Masis, 110 0COOMMBO aKTyaIbHO MJIS MAL[iEHTIB I10-
XM7IOTO BiKy Ta gmiteit [2-4]. Y 11boMy KOHTEKCTi Bi3y-
aJIbHI XapaKTepPUCTUKY JIiKapcbKoi popmu, 30Kpema
KOJIip, TepecTaoTb OyTU CyTO MapKeTMHTOBUM iH-
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CTPYMEHTOM i INepexofATb y IUIOLMHY MeNUYHOI
Oe3mexu Ta palioHanpHoi papmakoTeparmii [3, 5, 6].
IlommpeHicTh MEIUYHMX ITOMMJIOK, 3YMOBJIEHUX
ileHTHYHICTIO 30BHIITHBOTO BUIIAARY JiKiB (Tak 3Ba-
uuit Look-Alike, Sound-Alike (LASA)-edexkr), 3amu-
MAeThCs BUCOKOM [5]. KonmipHe KoyBaHHSA BUCTYTIaE
KPUTUYHUM 3aXMCHUM 6ap’€poM, IO HOIIOMArae Ia-
IlieHTaM Ta MEeAMYHOMY IIepCOHaTy AudepeHIioBaTn
IIpemnapaTy Ta JO3YBAaHHSA, MiHIMi3yH04M pUSKK IIO-
MMJIKOBOT'O BXXKMBaHHA [5, 6]. OcobnuBe 3HaYeHHA 11ie
Mae€ Ji/IA MaLi€HTiB i3 KOTHITMBHUMM MOPYLIEHHAMMN
Ta po3najaMy KOIbOPOBOTO 30pY, 110 BMAarae BIIpo-
BaJKEHH: IIPUHIVIIIB iHK/TI03MBHOTO iU3aliny [7, 8].
CporoziHi B HayKOBiil CII/IBHOTI iCHYIOTb PO36iXk-
Hi rinoresn wopo QyHKIIOHaIBHOI poi 6apBHUKIB.
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TpapnuiiiHa KOHIIEMNIis po3IAfaE Komp AK iHepTHY
O3HaKy i ifeHTudikanii Ta 3abesneyeHHs ¢oro-
CTabiNbHOCTI Ail04Y01 peYOBMHIY Yepe3 MeXaHi3MU Bifi-
6urTsa BunpominioBanus [9, 10]. HatomicTb HOBiTHA
Heripoisiosoriyna mapagurMa CTBEpPKYE, IO KO-
Mp € aKTMBHMM €JIEMEHTOM, 3JAaTHUM MOJY/ITIOBaTH
TepaleBTUYHUII pPe3y/IbTaT dYepe3 MeXaHi3MU ceMaH-
TUYHOTO Pe30HAHCY Ta edeKTu IUanebo 4m Houebo
[11, 12]. OxpeMuM BUKIMKOM € Cy4acHa PeryJsaTop-
Ha JMCKYyCifl: 0OMeXEHHA BUKOPMCTAHHA JiOKCUZY
turany (TiO2, E171) Ta cMHTeTMYHNUX a300apBHUKIB
CTUMY/IIOIOTh IOIIYK Oe3leYHUX a/lbTepPHATUB Cepef
HATypa/JbHMX MIKPOOHMX Ta POCIMHHUX IirMEHTIB
[2, 13-15]. AKTYyanbHICTD HOCHIif)KEHHS 3yMOBJIEHA
HeOOXiTHICTIO CUCTEMHOTO aHaIi3y 1uX GaKTOPiB A/
onTuMmisanii ausariny nikapcbkux ¢popm [10, 16, 17].

MeTa

Mertow po6oTH € y3araJbHEHHs Cy4acHMX HAayKoO-
BUX JAHUX HIOAO POMi KOMbOPY TBEPAUX MiKapChKUX
¢dopm (T/ID) y 3abesnedenHi ix ¢orocrabinmpHOCTI,
inenTnikanii npenapatis, IPUXMIBHOCTI KO TIKYBaH-
HA Ta 6e3IIeK1 BUKOPUCTAHHA JOIIOMDKHIX PEYOBMH.

HocmimpKennsa CipAMOBaHe Ha I[iIbOBY IPYITy PO3-
pOOHUKIB (apMarieBTUYHOI MPOAYKIi, KIiHIYHMX
(dbapmaneBTiB Ta 7iKapiB, 1[0 MPAIIOITH i3 HallieH-
TaMJ BUCOKOTO PU3MKY (30KpeMa AUTAYOro Ta II0-
XMJIOTO BiKY, @ TAaKOX 0Ci0 i3 MOPYIIEHHAMIU KOJIbO-
POBOrO 30py), WIA AKNUX IIBYUAKA Ta 06E3IMOMMIKOBA
imenTudikaris npenaparis € KPUTUIHOIO TIEPEAYMO-
BOIO Oe3reyHol Ta epeKTUBHOI Tepartii.

JlocATHEHHA TIOCTaB/IEHOI METM peasli3yeThca
LIIAXOM CUCTEMHOIO aHasli3y Ta y3araJlbHEHHA Ha-
YKOBMX JJAHUX IIPO 6araTorpaHHy po/ib KOJIbOPY: Bix
iioro ¢isuKo-xiMiuHOro BIUIMBY Ha (poTOCTabiIb-
HICTh 3a MapaMeTpOM CIIPSIMOBAHOrO HamiBcepud-
Horo Bimbutrtss (DHR) pmo Heltpomcuxonorianoro
BIUIMBY Ha OYiKyBaHH: IIalLliEHTa 4Yepe3 MeXaHisMMu
CEMAaHTMYHOTO Pe30HAHCY Ta popMyBaHHA edeKTiB
mare6o/Hore60. Takmit MmifXif KO3BOJsAE HAYKOBO
OOIPYHTYBaTy BIIPOBAJKEHHS IHK/IIO3MBHOIO, IIa-
IIiEHT-OpiEHTOBAHOTrO Ta 0e3MEeYHOro AM3alHY Ipe-
IapariB AK HeBiJy €MHOI CK/IaloBOI Cy4acHOI pario-
Ha/IbHOI papMaKoTeparmil.

Martepianu i MeTogmn

HocmimkxeHH A BMKOHAHO 3a METOJIOJIOTIiE€I0 CUCTEM-
HOTO OITIAAY JIiT€paTypy BifIIOBIIHO O KIIOYOBUX
npuHUKIiB geknapanii Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
[4]. Tlomyk Ta cenekiis peleBaHTHUX II€PLIOKe-
peIl 3[iJICHIOBANINCA Y NPOBiZHUX HayKOMETPUYHMX
6asax manux PubMed/MEDLINE, Scopus, Web of
Science ta Google Scholar 3a nepiox 2024-2026 pp.

Il 3abesnedeHHs] MPO30POCTi Ta BiATBOpIOBa-
HocTi Bigbopy 6yno cdopmoBaHO HACTYHHI KOMOi-
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ornaaosl PoEOTY GG

Hauii noriunux omeparopis (Boolean operators) Ta
MeSH-tepminiB: PubMed/MEDLINE: (("Coloring
Agents"[Mesh] OR "color* of dosage form") AND
("Dosage Forms"[Mesh] OR "solid oral dosage
forms")) AND ("Patient Compliance"[Mesh] OR
"Placebo Effect"[Mesh] OR "Titanium Dioxide"[Mesh]
OR "Patient Safety"[Mesh]); Scopus/Web of Science:
TITLE-ABS-KEY (("color of medicine" OR "tablet
color") AND ("medication adherence" OR "placebo
effect” OR "titanium dioxide" OR "LASA errors")).

o kputepiiB BKIIOUeHHS BigHeceHO: 1) opwmri-
HaJIbHi JOCHi/>KEHHA Ta CUCTEMHI OITIANM y peleH-
30BaHMX BUJJaHHAX 3a 2024-2026 pp.; 2) po6oTH, 1110
aHaisyoTh goTtoctabinpHicTs T/IO 3a mapamerpom
cripsimoBaHoro HamiBcepuunoro Binbutts (DHR)
a60 onTuMi3arlito TOKPUTTS; 3) KTiHIYHI JOCTIHKEH-
HA IPUXMIBHOCTI 0 MiKyBaHHA Ta eeKTiB IIale-
60/Ho11e60; 4) CcTATTi IO{0 TOKCUKO/OTii 6apBHMKIB
Ta perymsuii giokcuny turany (TiO,, E171).

Kpurepii BukatoueHHs mnepembavamm: 1) Tes3u
KOH(epeHIIilI, KOPOTKi IOBiZOMJIEHHS, JVCepTa-
1ii; 2) JOCTIIKEHHA PIgKMUX UM M'SKUX JTiKapChKUX
¢dopmM (cupomnn, Masi), AKi He CTOCYIOTbCS AU3ANHY
TJ1®; 3) npai, fe Komip aHani3yBaBcs CYTO SIK Map-
KETUHTOBUII elIeMeHT 6e3 K/TiHITHOTO YU TEXHOMOTiY-
HOTO OOI'PyHTYBaHH.

Ha nepuromy etarmi 3a gornoMorowo yHiikoBaHUX
IOLIYKOBMX 3aIIMTiB B yCbOMY MacuBi 6a3 gaHux 6yno
inenTndikoBano 989 my6mikauiit. AITOPUTM HOfATIb-
moi ¢inbTpanii Ta ABOPIBHEBOTO CKPUHIHTY IKepern
BUKOHAHO BiJIIOBiJHO JO MDKHapPOJHUX CTAHMAPTIB,
10 rpadivHo #eTamizoBaHo Ha PucyHKy 1.

IpeHTHikauia pkepen yepes 6a3u gaHux

3HaipeHo B basax: 989 nybnikawin

BupaneHHs pybnikatis

BunyyeHo gybnikaris: 3anuLeHo pNis CKPUHIHTY:
142 847 pobit

CKPMHIHT 32 Ha3BaMM Ta aHOTaLliIMK

BukntoueHo 3a HazBamu/ OuiHKa NOBHMX TEKCTIB
aHoTaliaMu: 724 Ha BignoBigHicTb: 123 poboTm

OuiHKa 3a KPUTEPiIMN BKNHOYEHHS

BukntoueHo noBHuUx TekcTi: 88 (He TJIP, cnabka
[oka3oBa ba3a)

diHanbHO BKNIOYEHO A0 ornsagy

35 mxepen

Pucynok 1. PRISMA-cxeMa eTaIiB IOMIYKY,
CKPMHIHTY Ta CUCTEMAaTN30BaHOTrO Bifbopy
HAayKOBUX JIDKEPeN MIOJ0 JOCIiKeHH
6ararorpanHoi posi konbopy T/I® (2024-2026 pp.).
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ITicna aBTOMAaTMYHOTO Ta PYYHOrO BIIyYEHHA
142 py6mikaTiB mIs MOJAIbLIOTO aHAMI3y 3aluIIu-
nocs 847 yHikanpHux po6it. Ilif vac mepBuMHHOTrO
CKPMHIHIYy HasB Ta aHOTaliil Oyno BigxuiaeHo 724
CTaTTi Yepe3 HEBIANOBIGHICTD KPUTEPiAM BKIIOYEH-
HA (TOCTiIKeHHA HeIlepOpaIbHNUX POPM JIIKapChKIX
3aco6iB, BeTepuHapHi mpemaparu Tomjo). Ha erami
OLI{HKV ITOBHOTEKCTOBUX IyOmikaniit (123 po6orn)
6y/10 BUKTIOUEHO Iie 88 [pKepern yepes3 HeTOCTATHIN
piBEeHDb OKAa30BOCTI, BiICYTHICTh YiTKOI METOJOJIOTI],
cmabKy JoKa3oBy 6a3y abo HeBiAMOBIfHICTb KpuTepi-
am mopo TJI®. Y pesynprarti inanbHOTrO Bibopy fo
CUCTEMHOTO OIIsAAy Oy/no 3amydeHo 35 aKTya/lbHUX
npodiNnbHNX Kepert.

Ilig 4ac BMKOHaHHA po6OTH Oy/I0 BUKOPUCTaHO
KOMIUIEKC 3arajlbHOHAayKOBUX Ta CIIellia/IbHMX aHa-
JMUTUYHUX METOMIB: KPUTUYHUII aHAJII3 IEpIIOKe-
pen i OLiHKM TeXHONMOTiYHUX BUK/IMKIB (3aMiHa
TiO2, E171), cTabinpHIiCTh ITIBKOBOTO MOKPUTTS);
KOHTEHT-aHaJIi3 HayKOBMX NyOmiKaIiii oo Heii-
POIICKXO/IOTIYHUX aCHEKTiB Ta MOAYIIOBaHHA edek-
TiB IUIane60/HOLe60; MOpPIBHANbHE y3araJlbHEHHA
pe3ynbTaTiB KIHIYHMX [JOCHIPKEHb IPUXUIbHOCTI
[0 JIIKYBaHHA B IefiaTpUYHIi Ta repiaTpuyHiil Ipax-
THLli; CUCTEMHWIT CUHTe3 JAaHUX /ISt pOPMYyBaHHA 00-
I'PYHTOBaHMX BJCHOBKIB IJOf{0 OaraTorpaHHoi poii
Bi3ya/IbHMX XapaKTePUCTUK y [M3aliHi pallioHa/JIbHOI
dapmaxoreparii.

Ornag i obroBopeHHs

Esonioyiss ma mexHonozis (HopmysaHHs Konvopy
/1D

Tenesuc TJIO carae vaciB CrapogaBHbOrO €rum-
Ty, e IPO0Opa3y Cy4acHUX TabIeTOK HEepiaKo BU-
TOTOB/IINCA Y pOpMi KPyI/IUX Ii/TI0/Ib HA OCHOBI
MiHepa/lbHUX IIMH 260 x/mibHoro M'skyma [18, 19].
IIpoTATroM HaCTyIHUX Ki/TIBKOX TUCAYOITD Bi3yalb-
Hi XapaKTepuCTMKM JKiB 37e6imbpIIoro sammuranm-
Cs1 KOHCEPBATUBHUMIL: IIepeBaXKalo mpuponHe Oine
3abapB/ieHHs ab0 TacTeNbHi BIiATIHKM, 3YMOBJIEHi
30e61/1pIIoro Ko/mpopoM BUXiAHOI cupoBunHM [18].
CyrTeBe 3MillleHHS TapajiurMu y COPUITHATTI 30-
BHIIIHbOIO BUITIAAY JiKiB oKpecmmmoca y 1970-x
PpOKax, KolM Ieplli CUCTEMHi ONMMTYBaHHA BKasa-
7Y Ha JIMOBiIpHY HaABHICTb acouiallill y Iali€eHTiB
Mk 3abapBreHHsaM T/I® Ta IXHBPOI OYiKYBaHOIO
TepaneBTMYHOW edexTuBHicTIO [12, 20, 21]. 3o0-
KpeMa, Oy/l0 BUCYHYTO NpPUITYIIEHH:, IO TPaju-
1ilHi MOHOXpOMHI 6in1i popMM y EBHUX BUIIAAKAX
3/IaTHI BUKIMKATU IiJCBiJOME Bif4yTTA TPUBOIU
abo HeBIeBHeHOCTI B cwii Al mpenapary [11, 19].
TexHOMOTiYHMIT PO3BUTOK 1975 pOKY, IOB sI3aHUI
i3 BIpOBa/PKEHHAM M SIKMX >KETaTMHOBUX KaIICYIL,
CTaB BarOMMM YMHHVKOM PO3IIVMPEHHS NaliTpn 3a-
6apBIIeHHs, JO3BOIMBILY BIPOOHNMKAM Ha CY4acHO-
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My eTalli oIlepyBaTy 3HaYHUM apCeHa/oM, AKUIL, 3a
OLIiHKaMI JOCIiJHMKIB, Hamidyye noHap 80 000 xo-
nTipHUX KOMOiHanin [4, 22].

3 texHosoriyHoro nornAxRy konip TJIdD peanisy-
€TbCs IBOMA OCHOBHMMM HIJIAXaMU: Yepe3 IPUPOJHi
¢disuko-ximMiuHi BmacTMBOCTI akTMBHMX (apMalie-
BTMuHUX iHrpenientiB (ADI) (Hampmkiag, >KOBTHIL
Komip 6epOepuHy 4y YOPHMIT KOMip aKTMBOBAHOTO
BYTi//Is1) @00 LUISIXOM IITYYHOTO BBEJJeHHS €K30TeH-
HMX OapBHMKIB y CKJIajj JONOMDKHUX pedoBMH [9,
18]. Bubip mpupony KOIipHOro areHTa po3risijaeThb-
s AK BOXIMBMIL eTan npedopmymosanHa. Ha pun-
Ky TPMBAJIMil Yac JJOMiHyBa/u CUHTETUYHi a306apB-
HMKM, 10 iMOBipHO NOB'SI3aHO 3 IXHBOI BMCOKOIO
TEXHOJIOT{YHOI CTabiNbHICTIO Ta BiITBOPIOBAHICTIO
BipTiHKiB [2]. IIpoTe cydacHe ImOCHIEHHA BUMOT JIO
€KOJIOTiYHOI Ta 0i0/I0riYyHOI Oes3IeKu eKCUUITIEHTIB
CTUMY/IOE BUBYEHHS Ta BIPOBaPKEHHs HAaTypasb-
HUX IIrMEHTIB POCIMHHOIO, MiHEPA/IbHOTO Ta MiK-
pobHoro moxomkeHHs [3, 23, 24]. Ilonpu Bucoky
6i0CyMIiCHICTb, HATYpaJIbHi CIIONYKY Y 6araTbox BU-
IaJKax MalTh HIDKYY CTIVIKiCTh O (PaKTOPiB HABKO-
JIIIHBOTO CEPEOBUIIA, 10 0OIPYHTOBYE HeoOXif-
HiCTb NMPOEKTYBaHHA iHHOBAIHMX cTabimisyrounx
000JIOHOK Ta onTNMi3alii yMoB 36epiraHHs roTOBMX
TN [25, 26].

OpHi€0 3 NMPOBIHMX TEXHONOTIYHMX (YHKIIii
HirMEeHTOBaHOI 000/IOHKY, 11J0 HAHOCUTBCS METOJja-
MU IU1iBKOBOTO 200 iHHOBaLiiIHOTO 6€3pO3UYNHHOTO
MOKPUTTS, PO3IIALAETHCA 3a0e3IeYeHHs HaTeXKHO]
¢doTocTabinbHOCTI nikapcbkoro 3acoby [25, 27].
Ouinka Ta mpakTHYHe BUKOPUCTAHHS IapaMeTpiB
cripsiMoBaHoro HamiBcgepuunoro Binourtsa (DHR)
JO3BOJIIE PO3POOHMKAM IPOEKTYBATU OITUYHO
aKTMBHI CHUCTeMM, SIKi 37aTHi epeKTMBHO BifoM-
BaTU €JIEKTPOMArHiTHE BUIIPOMIHIOBAHHA Y CIIEK-
TpaJibHOMY pianasoHi 335-2500 HM, NOTEHLiTHO
3axmmady GortonabinpHi MakpoMonekymu Ta ADI
Bif mpoueciB merpapanii [6, 10]. [Ina gocAarHeHHA
HeoOXiIHOTO piBHA OiIM3HU, ONTUYHOI TYCTUHY Ta
HEIPO30POCTi IUIIBKOBOI CUCTEMU TPAJUIIINHO 3a-
CTOCOBYIOTBbCA CIlenMQiuHi omasecueHTy, 30KpeMa
miokcup turtany (TiO,, E171) a6o oxcmpm 3arisa,
AKI MOXYTb BMCTYNATM HafitHUMM GisMYHUMM
¢inprpamy npotn YO-BUIPOMiHIOBaHHA Ta CIIPK-
ATM MacCKyBaHHIO HeOaXaHMX OPraHOJENTUYHIX
XapaKTEePUCTUK BUXITHUX cy6CTaHuiI71 [13, 19, 24,
26]. Y 6araromaposux TJ/I® xomipHa pudepen-
Ianisg OKpeMMX ILIApiB TaKOXX BUKOPUCTOBYETbHCA
K MapKep (i3MYHOTO pO3AiIeHHs XiMiYHO Hecy-
MiCHUX KOMIIOHEHTIB, 1IJ0 MOK€ MO3UTUBHO BILIN-
BaTy Ha 30epe>keHHsI CTabiIbHOCTI KOMOIHOBaHOTO
npenapary IIpOTATOM YCbOTO TE€PMiHY JOro Ipu-
maTHOCTI [17, 22].
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Pezynamopua nonimuxa ma 6e3nexa 00NOMinHUX
pe4osun

Cy4acHuit po3sBUTOK (apMaleBTUYHOTO CEKTOPY
CYIPOBO/PKYETbCSI NOMITHUM IOCHIEHHAM HOpMa-
TMBHUX BYIMOT JI0 TOKCYKOJIOT{YHOTO IPOdiio JOI0-
MDKHUX PeYOBMH. BaroMum YMHHUKOM y AMCKYCiAX
nepiopgy 2024-2026 pp. pO3INANAETbCA ITOTOYHMIA
perynaTopamii craryc giokcuny tutany (TiO,, E171).
[Ticna omnpuniofHeHHA BUCHOBKIB EBpOINEiiCbKOro
areHTCTBa 3 Oesmeky xapuoBux mpopykTiB (EFSA)
OO0 PU3MKIB ITOTEHLITHOI € HOTOKCUYHOCTI LIbO-
ro KOMIIOHEHTA Ta 0OMe>XeHH: JI0T0 3aCTOCYBaHHS B
XapuyoBill iHgycTpii, papMalieBTNYHA ralTy3b IOCTaNIA
nepey;, Ipo6IeMOI0 MOIIYKY aleKBaTHUX 3aMiHHVKIB
3a3HayeHoro omanectenra [13, 14]. 3rigHo 3 ony6i-
KOBaHMMM 3BiTaMM €BpPOIENCbKOTO areHTCTBa 3 Jii-
KapcpKux 3aco6iB (EMA), moBHa it OfHOMOMEHTHA
emimiHania giokcupy turany (TiO2, E171) 3 penen-
Typ TJI® MO>Xe CTAHOBUTY T€XHONOTIUHI pU3MKI I/
crabinbHOCTI (poTONMAGIIBHMX JTiKApCHKUX 3aco6iB
[15]. HasBui 6e3TmTaHOBi anbrepHaTMBM (Hampu-
KJIaJl, HA OCHOBI KapOoHaTy Kanplio ab6o ¢docdaris)
He B yCiX BUIIA/IKaxX 3[jaTHi 3a0e3e4nTy aHaTOTi4HUIA
CTYIiHb 3aXUCTY Bif poToperpananii ta crabinbHicTh
npodinis pozunnennsa A®I [6, 13, 17, 28].

JlofaTKOBMM YMHHUKOM 0e3IeKM € 3aCTOCYBaHHS
CMHTETUMYHUX a300apBHUKIB (TapTpasmHy, Kapmy-
a3uHY TOIIO), AKi TPagMILifHO BUKOPUCTOBYIOTHCS
3aBJAKM BJCOKIN CTIMIKOCTI Ta HU3bKill BApTOCTIi BNU-
pobHunTea [2, 29]. OkpeMmi KIiHiYHI FOCTimKeHHs
BKa3ylTb Ha HasABHICTb MOXX/IMBOI KOpenALil MiX
TPUBAIMM BXVBAaHHAM IITYYHUX KOJTIPHUX areHTiB
Ta pU3MKaMMU IIPOABIB IOBENiHKOBMX PO3/NafiB y K-
TSYOMY Billi, 30KpeMa CUMIITOMIB CMHPOMY fediu-
Ty yBaru Ta rinepaktusHocTi (CIYT) [20, 29]. Kpim
TOTO, y JIiTepaTypi HAKONMYYIOTbCA [aHi IIOK0 IMO-
BipHOI aslepreHHoI a60 iIMYHOTOKCUYHOI aKTMBHOCTI
[esIKUX CUHTETUYHUX CIIONYK, 10 OOIPYHTOBYE He-
OOXiJTHICTb peTeNbHOr0 KOHTPOJI CTaHJApTiB 6es-
IIeKM Ta BYBYEHHS a/JIbT€PHATUBHUX CTpATeEriil mpo-
ekTyBaHH: 060moHOK TJI® [2, 20, 29].

AK opyH i3 MepCHEKTUBHNX HANPAMIB y poginb-
Hiil miTepaTypi pOSINAKAETHCA IOCTYIIOBUIA ITEepeXif
J10 BUKOPUCTAHHS MiKPOOHUX Ta pOCIMHHMX IIirMeH-
TiB, SIKi XapaKTepMU3yIOThCs 3aOBIIBHUM Ipodinem
6i0CyMiCHOCTI Ta HM3BKOI CHCTEMHOI0 TOKCUYHi-
cTio [23, 24]. 30kpeMa, eKCIepUMeHTa/IbHe BIIPOBa-
IKeHHS (iTOKOMIIOHEHTIB, TaKux fK jio¢inizoBana
M’AKOTb IUIOAiB Oaemo (Aegle marmelos), memoH-
CTpy€ IeBHMII IOTEHIlia]l HaTypaJbHUX OapBHMKIB
y CTBOpeHHI Bi3ya/IbHO NPUITHATHUX Ta CTabIIbHUX
nikapcpkux GopMm 6e3 HOZaTKOBOrO XiMi4HOro Ha-
BaHTa)XeHH: Ha opranism [10, 30, 31]. IIpote mmp-
1ie BIPOBAa/PKEHHA TaKMX iHHOBallill Ha Cy4acCHOMY
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eTali MoXke CTPMMYBATICS NMOTPeOOI0 B rapMoOHi3a-
1ii I7106a/IbHMUX PETYIATOPHUX BMMOT Ta HasBHICTIO
TEXHOJIOTIYHMX Tpo06sieM, MOB'sA3aHuX i3 disnko-xi-
MiYHOI0 HeCTabiNMbHICTIO HATYPaIbHUX IIITMEHTIB IIif
Jac TpuBasoro 36epiranus [17, 26]. 3 orany Ha Ie,
Cy4acHa HOpMaTMBHA IOJIITMKA CIPAMOBaHAa Ha JI0-
CATHEHHA PalliOHa/IbHOTO KOMIIPOMICY Mi>X TEXHOJIO-
riunoro HapiitHicTIo TJID Ta 6e3mexoro it 3MOPOB's
manienTa [16, 32].

Hertiponcuxonozis ma anmpononozis cnpuiiHamms
KOnbopy

3TiflHO 3 HasABHMMM MOCHTiHMLBKUMU JaHUMMU,
KOJTip iKapchKoi popMM MO>Ke BUCTYIIATU BAaTOMUM
HEMPOIICUXOJIOTiYHMM TPUTEPOM, 11O iHILIiI0€E KOMII-
JIEKC CEHCOPHMX Ta KOTHITMBHMX Pe€aKllill IaljieHTa
[11, 12, 21]. Ha BigmMiHy Bif cyTO BidyanpHOro cro-
CTepexxeHHs, (papMalleBTU4He 3a0apBIeHHS 3[laTHe
YYHUTU ONOCEPENKOBAHMII BIUIMB Ha aBTOHOMHY
HepBoBY cuctemy [11, 12]. 3okpeMa, sAcKpaBi KOIbO-
PY TEIJIOTo CrieKTpa (4epBOHMIT, OpaH>KeBMIl) acTo
POSINANAIOTBCA AK YMHHUKY €PrOTPOIHOL CTUMY-
nALil, WO HiABMINYIOTh piBeHb MificBioMoro 30y-
IPKEHH:A Ta MOXKYTb aCOLIII0BATUCA Y CBIJOMOCTI CII0-
XKVBa4ya 3 BUILOIO IOTYXHicTIO mpemapaty [12, 20,
33]. HaromicTs xomopsi BigTinku (cuHiit, 3emeHmin),
iMOBipHO, Mal0Th TPOPOTPOIHNIT HAIIPSIMOK, IIOTEH-
LIHO CIIPUAKYM pelaKcalil Ta HaJIAIITOBYIOYM ITa-
nienrta Ha cematuBHMiT edekr [11, 12]. 3asHaveHmIk
¢isionoriuamit MexaHi3M MOXKe YaCTKOBO IIOSICHIO-
BaTy (OpPMyBaHHA CTIMKMX KOTHITMBHUX acoljiamiit,
3a gkux 4yepBoHi TJI® mifgcBimomMo cnpuitMaroTbCs
AK CUIbHIII aHAJIbIeTUKY, TOMI K CUHI — AK 6i1bIl
edexTnBHI cHOpiNHI 3aco6m [3, 11, 12].

Cy4yacHa KOHLENIifA CeMAaHTUYHO PEe30HAHCHUX
KOJIbOPIB, 110 aHATI3yeTbCsA y NpoQiNbHil miTepary-
pi 3 Bukopuctanuam II-mopeneit (3okpema GPT-40
mini, CLIP), BKa3ye Ha JIMOBipHiCTb TOTO, 110 MO30K
aBTOMATMYHO IIOB'SI3y€ IEBHI BIATIHKM 3 KOHKpeT-
HUMJ TepamleBTUYHUMM OdiKyBaHHAMHM [12, 34].
Taxki acorianii MOXyTh 6pati y4acTb y popMyBaH-
Hi edekTy mrane6o (IO3UTUBHOTO OYiKYBaHHA), IO
HOTEHIiIHO MiABUIIYE CYO €KTUBHY OLIHKY edek-
TUBHOCTI JiKyBaHHA Ta IPUXUIbHICTD IO JNTiKyBaH-
Ha [1, 11]. BogHoyac HeBiAmOBifHICTD Bi3yanbHMX
XapaKTepUCTUK OYiKyBaHill cripsAMOBaHOCTI il (Ha-
IPUK/Ia/l, BUKOPVUCTAaHHA YEPBOHOTO KOJIbOPY IJIA
CelaTMBHUX 3ac00iB) MOXKe BUCTYNATU TPUTEPOM
edeKTy Houe60, MOTEHI[iTHO BUK/IMKAIOYY TPUBOTY
260 3yMOB/IIOIOUY 3HVDKEHHS JOBipY 1O IpU3HAYeHO]
tepamii [11, 12, 19].

CHpUITHATTSA KOJIbOPY 3HAYHOIO MipOI0 IIOB's3aHe
i3 COL[IOKYIBTYPHUM KOHTEKCTOM, 1110 iHOfi CTBOPIOE
IOJATKOBI BUK/IMKM IIiJi 9ac po3po6ku yHidpikoBaHO-
ro AM3aliHy TiKapcbkux 3aco6is [12, 20]. Hocmimken-
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HA CBiZj4aTh, 110 KOJipHi acolialil He € yHiBepcab-
HuMmu. Hanpuknapg, sxmo B 3axigHiit KynpTypi 6immi
KOJIip TpaAMILiliHO acOLil0EThCS 3 YNUCTOTOM, be3Ie-
KOIO Ta aHajresi€o, To B feAKMX perioHax Asii BiH
MO>Ke BUCTYIIATV MapKepoM >ajobu Ta Hebesmeku,
1110, 3a IEBHMX YMOB, 3/IaTHE HETAaTUBHO BIUIMBAaTH Ha
HpPUXWIBHICTD 0 TiKyBaHHA [12, 20, 21]. 3 orany Ha
Ile, BATOMJM BEKTOPOM Cy4acHOI ¢apMalieBTUIHOI
pPO3poOKM CTae BIPOBA/)KeHHs NPUHLMIIB iHKITIO-
3MBHOTO IIPOEKTYBaHH:A. 3aCTOCYBaHHA CIIeljiali3o-
BaHMX IM(QPOBYUX iHCTPYMEHTIB, 30KpeMa IIPOrpaMu
Color Quest, 103BOISAE OLIHIOBATY Ta ANANTYBATH
KOJIipHi manmiTpu aia noTpe6b mauieHTiB i3 mopyureH-
HSIMU KOJIbOPOBOTO 30py (manbronismom) [7, 8]. Ta-
KMl THAXIE MOXKe CIIpUATH 3abe3NeYeHHI0 PiBHOTO
focTyny mo 6esnedHol ¢apMakoTeparii Ta po3rs-
IAETbCS K (byH,uaMeHTaanm?[ CKJTAJJHUK Cy4acHOI
MeIVIVHY, OPiEHTOBAaHOI Ha MmaljienTa [3, 5].

Kniniko-mapkemuHneose 3HaueHHA: Oe3neka ma
npuxunvHicmy 0o mepanii

O6rpynroBanmit pusaitn TJI® posriagaerbes
B CYYaCHIill KIiHIYHIV NPaKTULi AK BaXKIUBUM iH-
CTPYMEHT MiATPUMKY Oe3eKy MaljieHTiB, 0COOMUBO
B yMOBax IOJiIlparmasii, Koimu pusuK IIOMUIKOBOI
imentndikanii nikapcbkux 3aco6iB MOXKe CYTTEBO
3poctaru. JJoCmifi>KeHHA CBifyaTh, O YiTKa KO/MipHa
nudepeHIialisa f03yBaHb Ta TepaleBTUYHUX IPYII
MOTEHLIIHO CcIpuAE MiHiMisanii JIMOBIpHOCTI BU-
HUKHEHHA NMoMWIOK Tunmy LASA, mo mae Barome
3Ha4eHHA [/ HiATPMMKM TOYHOCTI [O3yBaHHA B
rocriTanpHiit Ta aMm6bymatopHiit mpaktumi [3, 5].
[llBupka BisyanpHa audepeHIialis mpemapary 3a
JIOTO KOJIIPHUMM KOJOM MOXK€ NOIIOMOITM IIaLli€H-
TaM IIOXMJIOTO BiKYy 3 KOTHITMBHMMM pO3JIajaMi Ta
3HIDKEHOIO TOCTPOTOI0 30py Kpallle KOHTPOJIIOBAaTH
rpadik npuitoMy MeAaMKaMeHTIB, 110, 32 HasSBHUMMU
KIiHIYHMMY JaHUMMY, 3[aTHE IIO3UTUBHO KOPEIoBa-
TI 3 TIOKa3HMKaMM SKOCTi )KMUTTA Ta 3aTaJIbHOI0 6e3-
nexolo Teparii [1, 7, 33].

Y nepiarpmuHiil IpaKTMUI Bi3yanbHi TapaMeTpu,
30KpeMa 3abapBJIeHHS, PO3IJIANAIOTECSA K YMHHIU-
KI, IO MOXXYTb BIUIMBAaTV Ha 3arajabHy IPUITHAT-
HicTpb mikiB (acceptability) [4, 5]. Oxpemi my6ika-
Lil BKa3yl0Tb Ha JIMOBipHY IIPUXM/IBHICTD JiTeil 1O
YEpPBOHUX Ta POXXEBUX Bi[TiHKiB, 110 B KOTHiTVB-
Hill 1Icuxosorii HepifKo MOB'A3YIOTh i3 HPeHOMEHOM
KOJIIpHOL CMHeCTe3il — Ii[CBifOMOI0 acouianier
3a3Ha4Ye€HMX KOJIbOPIB i3 COMOAKMM CMaKOM Ta IIpy-
eMHuUM apomatoM [4, 12, 20, 31]. O6rpyHToBaHe
MOENHAHHA Bi3yaJbHMX XapaKTEPUCTUK OOOTOHKU
3i cMakoBMMM J06aBKaMy Ha eTami npedopmyio-
BaHHA MOXK€ CIIPUATY 3MEHIIEHHIO IICUXOJIOTiYHO-
ro ONOpy AUTUHM, IOTEHLIHO 3HIVDKYIOYM pPiBE€Hb
HEraTMBHOIO [OCBifly Ta ONTUMIi3yIO4YM 3arajabHy
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NPUXUIbHICTD O JIIKyBaHHA IIiJ] 49ac IefiaTpU4HOl
Teparii [3, 4, 22].

Y Mexax focmipkeHHA ¢apMaleBTUYHNUX aTpu-
OyTiB KOMip pO3I/IAJAETbCS K ORMH i3 MPOBIHMX
elleMeHTIB Bidya/nbHOI AudepeHIialii, o, 3a HasB-
HMMM JaHVMM, MOXe 3yMOB/0BaTH 10 80% mepBuH-
HOI BIII3HaBAaHOCTi JTIKapChKOTO 3aco0y HalieHTOM
[20, 35]. Crpareriuanit Bubip KonipHoi ramu Jj03BO-
7sie BUPOOHMKAM He JIMIe CTPYKTYPYBAT! JIiHIKM
IPOAYKTIB, a /I TpaHC/IIOBAaTH cHeludidHi XapakTe-
PUCTUKY, SIKi MOTEHIiTHO BIUIMBAIOTh Ha (PYHKIIiO-
Ha/IbHi OWiKyBaHHA HanieHTa [12, 20, 21].

IIpukmany 3acToCyBaHH:A KOJIiPHOTO AU3aliHy i
4yac po3poOKy OpUTriHaIbHKX IIpenaparis (30KkpeMa,
BUKOPUCTAHHA crelyudivHoro BifTiHKY 1 Tabre-
ToK cunpeHadiny y popmi 6makurHOoro pomoba abo
IoMapaH4yeBOl ramm i BapfieHadiny) cBig4aTh
IIpO Te, IO Bi3ya/nbHi aTpUOyTH MOXYTb CIIPUATH
($OpMyBaHHIO CTiIKMX MEHTa/JIbHMX acOIiiaiii,
IIOB'A3aHMX 13 HAMIMHICTIO YM aKTUBHIcTIO mil [12,
20, 33]. IIpoTe 3 kIiHiYHOTO MOIIAAY TaKi cTparerii
€ BaXX/IVBIMMM He K KOMEPLiIHNII iIHCTPYMEHT, a AK
eJIeMeHT palioHanbHOI (papmMaxoTepamii, OCKilIbKM
BOHM IMOBIpHO HOJIETIIYIOTh MAL[iEHTY Ipoliec 6e3-
NOMIIKOBOI ifeHTHdiKanii HeoOxifgHOrO Npemnapary
cepesi HasBHMX aHA/IOriB ab0 reHepuYHUX Komiit [3,
5, 18].

Ilonpu noreHuiiiHe 3HaYEHHA Bi3ya/IbHUX TPUTe-
PiB y HiATpUMIi IICMXOJIOTiYHOTO HACTPOIO Malji€HTa
Ta IOKpallleHHi IPUXWIbHOCTI 10 iKyBaHHA, €TU4-
HIUM i HayKOBMM CTaHZAPTOM HOKa30BOi MeJULIMHA
3a/IMIIaeTbcs npiopurer 6ionmorivHoi il mpemapa-
Ty [1, 3, 11]. 30BHIiuIHI Bi3ya/bHI XapaKTePUCTUKA
miKapcbkoi GOpMU CTIif pO3I/IARATY BUKIIOYHO 5K
NOIOMDKHUI KOMYHIKaTMBHUI iHCTPYMEHT, TOZi
AK TepaleBTUYHUI edeKT i KIiHiYHMII pe3ynbTar
IeTepMiHYIOTbCsl Hacamnepen criennivaumu ¢isu-
KO-XiMiYHMMM Ta PapMaKoIOTiYHNMY BITACTUBOCTSI-
mu A®I [1, 10, 17, 25].

BucHoBku

Y Xofi IpOBEEHOrO CHUCTEMHOrO aHaji3y 6yIo
y3arajibHeHO 6araTorpaHHY pojib KOJIbOPY SK QYHK-
I[iOHaJIPHOTO iHCTPYMEHTy B po3poOlii Ta 3acTocy-
BaHHi T/I®, 1m0 £03BOMNIO 3pOOUTY HACTYIHI BUC-
HOBKI:

1. HayxoBa HOBU3HA [OCMTi[I)K€HHA IOJIATAE Y CUC-
TeMaTu3allil KolIbopy He AK iHepTHOI O3HaKW, a fAK
aKTMBHOTO YMHHMKA BIUIVBY Ha CTabiIbHICTD i Tepa-
neBTryHU ipodine T/ID. [JoBeneHo, 1110 3a JOIOMO-
T'OI0 Ki/IbKiCHOI OLIiHKY CIIPSIMOBAQHOTO HalliBCcepnd-
Horo Big6utTsa (DHR) xonipHe moKpuTTs 3abe3neuye
¢isuko-ximiunmit 3axuct ¢poronabinpHnx API, mo e
KPUTUYHUM i 30epeKeHHs eeKTUBHOCTI Iperna-
paTy IpOTATOM TepMiHy IPUIATHOCTI.
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2. BcraHoBeHO, 10 Komip 6e3locepesHbO MO-
IY/IIO€ piBeHb IPUXMIBHOCTI ITALIIEHTIB JIO JIIKyBaHHA
4yepes HeMPOIICUXOJIOTiYHI MeXaHi3MI CEMaHTUYHOTO
pe3oHaHcy. Bubip komiproi ramu 3rifHo 3 ¢isiono-
riuHyMu (eproTpomnHa/TpodoTponHa Ais) Ta eTHO-
KY/IBTYPHUMU OCOOMMBOCTAMY HO3BOSAE aKTUBYBa-
U epekT mane6o Ta HiBemOBaTH HOLEOO-peaKiiii,
CTBOPIOIOYM ITIO3UTMBHE OYiKyBaHHA BiJj Tepallii.

3. Konipna pudepenunianis fo3yBanb Ta Tepare-
BTUYHMX TPYIl € KIIOYOBUM IHCTPYMEHTOM 3arobi-
raHHs MefuKaMeHTo3HNM momnnkam (LASA-edexr).
Ile mae KpUTHYHe IIPAKTUYHe 3HAYEHHS i OesIie-
K/ TAIliEHTiB B yMOBaX mojinmparmasii, oco6mmso
B IefiaTpU4Hill NpaKTuli, fie NPUITHATHICTD JIiKiB
(acceptability) mpsimo 3ane>xuTh Bif KOTipHO-CMaKo-
BUX CMHECTETUYHUX aCOLiaIliit.

ornaaosl PoEOTY GG

4. Y3arajbHeHO Cy4acHi BUK/IMKM, ITOB'sI3aHi 3 BU-
nydeHHaM piokeupy tutany (TiO2, E171) ta cunTe-
TUYHUX a300apBHMKIB. OOIPYHTOBAHO MOXK/IMBICTH
3aCTOCYBaHHS IHHOBAII/IHNX HaTypaJIbHNUX MiKpOO-
HUX i POCTVMHHUX IIrMEHTIB K 6e3IeYHOl abTep-
HaTUBY, 110 BifITIOBifla€ BUMOTaM €KOJIOTIYHOCTi Ta
iHKTII03MBHOTO AM3aliHy HIA 0cCi6 i3 mopymeHHAMM
KOJIbOPOBOTO 30DY.

5. PesynbraTit OISy MOXYTh OYTH BUKOPUCTAHI
dbapmareBTMUYHUMY PO3POOHMKAMM Ha eTari Ipe-
¢dbopMymIIOBaHHA I/ CTBOPEHH:A IAIli€EHT-OPi€HTO-
BaHUX JKapcbkux ¢opm. CrpareriuHe HO€[HAHHSA
BisyanbHOI ifenTHdikanii 3 foBeneHow0 papmMakono-
Ti9HOIO JIi€I0 aKTVBHVX KOMIIOHEHTIB 3abesmeyye pe-
aisariilo NpMHINIIB panioHanbHOI papMakoTepamii
B CY4acHill MeINYHI MPaKTUL.

MpucTaTteiHi posginu

MNepBWHHI paHi Ta MaTtepianu. [epBUHHI AaHi Ta MaTepianu, WO NIATBEPAXKYOTb pe3ynbTaTv LbOro AOCHIAXKEHHS,
MOXyYTb ByTW HaAaHi BignNoBiganbHWM aBTOPOM 3a 06rpyHTOBaHMM 3aMnUTOM.

O6MexkeHHA pocnipkeHHs. OBMeXeHHS MU LbOoro CMCTEMATUYHOro ornsgy € $oKyCyBaHHS MOLUYKY Ha 4OTMPbOX
OCHOBHUX HaykoMeTpuuHux basax ganux (PubMed, Scopus, Web of Science, Google Scholar), BkntouerHs ny6nikauii
nepeBaxKHo 3a ocTaHHi poku (2024-2026 pp.), a Takox aHanis pxepen, ony6iikKoBaHUX BUKIIIOYHO aHTNINCHKOI0 Ta
YKpalHCbKO MOBaMM.

®iHaHcyBaHHS. Lle gocnigkeHHs He 0TpUMYBasio 30BHILLIHLOMO GiHAaHCYBaHHS.

ETnyHe cxBaneHHs. ETMyHe cxBaneHHs He BMMaranocs, oCKifibKM LS CTaTTa € HApaTUBHWM OMNIAA0M NiTepaTypu Ta He
nepepbayana 3anyyeHHs Nofen, TBapuMH, BUKOPUCTAHHSA NEPCOHANbHMX AAHUX Y/ MPOBEAEHHS eKCMepuMeHTaNbHUX
BTPYYaHb.

KoHonikT iHTepeciB. ABTopM 3acBiguytoTb BiACYTHICTb KOHPNIKTIB iHTepeciB. Yci aBTopy Hafanu 3rofy Ha nybnikauito
aHoi poboTu.

BuKoprcTaHHA WTYYHOrO iHTENeKTY. [HCTPYMEHTU LUTYYHOTO iHTENeKTY BUKOPUCTOBYBAINCS BUK/IIOYHO AJ1IS MOBHOTO
pefaryBaHHs, BUMpaBeHHS rpaMaTuKy Ta MOKpaLleHHs 3p03yMinocTi pykonucy. ABTopu nepesipuan 1 3aTBepauiu
0CTaTOYHY BepCilo TEKCTY Ta HeCyTb NOBHY BiAMOBIAANBHICTb 3@ 3MICT CTaTTI.
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Modern Challenges in Rational Pharmacotherapy Design:
The Multifaceted Role of Color in the Development
& and Application of Solid Dosage Forms

Zoryana Kurylo', Oksana Panysheva?

"'I. Horbachevsky Ternopil National Medical University of the Ministry of Health of Ukraine,
Ternopil, Ukraine
2 JSC Farmak, Kyiv, Ukraine

Abstract. Introduction. In the paradigm of rational pharmacotherapy, the visual attributes of solid dosage forms
(SDFs), particularly their color, emerge as a complex factor influencing both physicochemical stability and treatment
safety.

Aim. The aim of this research was to systematize scientific data on the role of SDF color in ensuring photostability,
accurate identification, excipient safety, and improving medication adherence.

Materials and Methods. Based on the PRISMA methodology, a systematic analysis of scientific literature for the
period 2024-2026 was conducted using PubMed, Scopus, Web of Science, and Google Scholar databases, covering
the screening of 989 publications and a critical review of 35 source materials.

Results. It was established that the directional hemispherical reflectance (DHR) parameters of the SDF coating
determine its photoprotective attributes, preventing active substance degradation. Color differentiation of doses
serves as an effective tool to minimize Look-Alike, Sound-Alike (LASA) errors, thereby enhancing patient safety
in cases of polypharmacy. The current regulatory status of titanium dioxide (TiO,, E171) was evaluated according
to EMA and EFSA documents, alongside the technological prospects of implementing natural plant and microbial
pigments. The impact of color semantic resonance on shaping patient expectations and modulating placebo/nocebo
effects was reviewed.

Conclusions. Therefore, a justified choice of color palette at the preformulation stage is an essential element of patient-
centric design of SDFs to optimize storage conditions and support proper medication adherence.

Key words: coloring agents, dosage forms, patient compliance, placebo effect, excipients, titanium dioxide, patient
safety.
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KniHiyHun Bunapok cuHppomy PeHpro-Ocnepa:
ponb dpapMaLEeBTUYHOI OMIKK
B onTUMI3auil ¢apMakoTepanii

N

€nusaBeta €EBaokuMoBa, OneHa TeMipoBa, IpuHa AHapyLweHKo, Mukona XautoBuy

Kadenpa kniHiyHoi papmakonorii Ta kKniHiYHol dapmalii HauioHanbHOro MegMyHoro yHiBepcuteTy
imeHi 0.0. Boromonbus, M. Kuie, YkpaiHa

Anotauis. Bemyn. Cuagpom Penpto—Ociiepa (cnagkoBa reMopariyHa TeleaHriekTasis) € oppaHHUM TeHeTUYHNIM
3aXBOPIOBAHHSAM, IO XapaKTE€PU3YETbCA MYIBTUCUCTEMHUM YPAKEHHAM CYOVHHOIO PYC/Ia Ta peUUAVBYIOYNMU
KpOBOTeYaMU, HaifyacTille y BUITLAf] enicTakcucy. YacTi HOcoBi KpoBOTedi MOXYTb IIPU3BOSUTH /10 PO3BUTKY XPO-
HiuHo{ 3amisofedinuTHOI aHeMil Ta 3HAYHO IOTiPITYBATH AKICTD XKUTTA MALi€HTIB.

Mema. Metoto po6oTu 6y1o Ha IpuKIafi KIiHIYHOrO BUIIAAKY cuHApoMY Perpo-Ocepa 06IpyHTyBaTH 3HAUEHH
(dhapmaieBTMYHOI OIIiKY y 3abe3IedeHH] paljioHaIbHOTrO Ta 6€311eYHOr0 3aCTOCYBaHH TKapChKMUX 3aC00iB.
Mamepianu ma memoou. IIpoBefieHO peTPOCIEKTUBHIIT aHaTi3 MeAMYHOI HOKYMeHTAllil MaIlieHTKY i3 CUHAPO-
MmoM Penpro-Ocrnepa 3a mepioy 2022-2025 pp. i3 BUKOPUCTaHHSM Kelic-MeTORY. 3AilicHeHO KTiHiKo-(papMalieBTny-
HUIT aHali3 mpu3HadeHol papMakoTeparil, OL[iHKY MOX/IVBYX MTiKapChbKMX B3a€EMOAIN 3a JOIIOMOro0 6asy JaHuX
DrugBank Online ta perpocnexTuBHMiT aHami3 IiTepaTypHux mKepen y 6asax PubMed ta Cochrane Library.
Pesynomamu. Y naljieHTKM criocTepiranancs pequauBYIoUi eMi3oiu emicTaKCUCy, aHEMiYHMUI CMH/IPOM Ta notpeba B
iHTepBeHIiIHOMY JIiIKyBaHHI. 3aCTOCYBaHHA TPAaHEKCAMOBOI KUCTIOTH CIIPUATIO 3MEHIIEHHIO iHTEHCMBHOCTI Ta Yac-
TOTU HOCOBUX KpoBoTed. KniHiko-papmalleBTUYHMIT aHATI3 TO3BOMUB BUSBUTY ITOTEHIIIHI PU3UKY MTiKapChKUX
B3aeMOfill Ta chOpMYIIOBATH peKOMeH/alii o0 mifBuineHHs Gesnekn papmakoTepail, 30KpeMa MOHITOPUMHT
[OKa3HMKIB CHCTEeMM 3TOPTAHHS KPOBi Ta KOHTPOJIIO IOKa3HMKIB 3a/Ii3HOT0 06MIHY 3 MOXX/IMBICTIO KOPeKLil fedi-
LUTY 3ajIi3a.

Bucnosxu. Ilpencrasnennit KIiHiYHNMI BUNIafIOK IEMOHCTPYE BaXK/IMBiCTh KOMIUIEKCHOTO IIZXOAY [IO BEEHHA IIa-
uienTiB i3 cungpomom Penmio—-Ocrepa. ®apmaneBTiYHa OIiKa, 110 BK/IOYA€E KIiHIKO-papMarieBTMYHMIT aHasIi3
¢dapmakoTeparii, MOHITOpUHT 6e3IeKyt MiKyBaHHsI Ta HABYaHH IAI[i€HTa, € BOKIMBUM IHCTPYMEHTOM ONTUMi3aLil
(dapmakoTeparii Ta MOKpalleHHs KIiHIYHUX pe3yIbTaTiB.

KntouoBi crioBa: crajjkoBa reMopariqHa TeleaHrieKTasis, emictakcuc, 3amisomedinnTHa aHeMis, TpaHEKCaMOBa
KICTIOTa, (papMalleBTUYHA OIIiKa.

i

BeTyn

OpdanHi 3aXBOpPIOBAaHHA CTaHOBJIATb 3HAU-
Hy IpoOneMy i CUCTeM OXOPOHM 3[OpPOB’Sl B
YCbOMY CBiTi 4epe3 IXHIO HU3bKY IIOLIMPEHIiCTh
(menme 1:2000 oci6), CKIamHICTh AiarHOCTUKM Ta
00MeXXeHY KilbKiCTb 3aTBep/KEHUX MPOTOKOJIB JIi-
KyBaHHA. OJHNUM i3 TaKUX 3aXBOPIOBAHb € CUHPOM
Penpio-Ocrnepa, BioMuil TakoX K CIIAZKOBa IeMO-
pariuna Teneanriextasisa (CI'T) - reneTnune 3axso-
PIOBaHHA 3 ayTOCOMHO-/JOMiHAaHTHUM TUIIOM YCIIaJ-
KyBaHHS, 1110 XapaKTepU3y€eTbCcA MYIbTUCUCTEMHUM
ypakeHHAM cyauHHoro pycna. Ilommpenicte CI'T
y €spomni cra”oButh 1:5000-8000, a 3axBoploBa-
HicTp - 1:10000 [1, 2].

[TaToreHes cMHAPOMY IOB’I3aHMIT 3 MyTaLliAMM B
rerax enpotenito cyaun (ENG, ACVRL1, SMAD4),

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026

BHAC/TiIOK 9OTO BifOyBaeThcs GOpMyBaHH: apTepio-
BeHO3HuX Manbdopmauiit (ABM) Ta TeneaHriexra-
3iJ1 — MaTOMOTIYHMUX CYAVHHUX YTBOPEHD, CXUIbHUX
Io crnoHTaHHuUX Kposored [3]. OcHOBHMM i Hail-
6inpir BuCHaXMMBUM KiaiHiuHuM mposisom CIT e
peuMaMBYIOYI HOCOBI KpPOBOTEYi (emicTakcuc), AKi
BUHMKAIOTh y noHazg 90% nauieHTiB i 3Ha4YHO IIO-
ripIyl0Th AKICTb IXHBOTO >KUTTSA, NPU3BOAAYU O
XpoHiuHOI 3ami3ofediunTHOI aHeMii Ta CoLianbHOI
mesamanranii [4]. OkpiM emicTakcucy, MOXIMB] Bic-
Llepa/lbHi ypaXKeHHs, 30KkpeMa ¢popmyBanHa ABM y
JIeTeHAX, MeYiHlli, TOIOBHOMY MO3KY, 1O IifiBUILYy€E
PU3BMK PO3BUTKY TsDKKMX YCK/Ia[JHEHb, BK/IIOYAI0UN
MacCyUBHi KPOBOT€Yi Ta BHYTpIilIHbOYEPEIHi KPOBO-
BuuBY [5]. Y Takux yMOBax 0cOOIMBOrO 3HAYEHHS
HabyBae MDKAMCUMIUIIHADHMII HifXif O BemeHH
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Mali€HTIiB, IPU AKOMY BaXkK/IMBY POJb Bifjirpae Kii-
HiuHUI QapMaleBT, 30KpeMa IIIIXOM 3JiJICHEeHHS
(dhapmareBTMYHOI OIiKY, CIIPSIMOBAHOI Ha ONTHMIi3a-
ito papmaxoTeparii, migBuieHHs i eQeKTUBHOCTI
Ta Oe3IeKN.

MeTa

Ha npuksapi k1iHiYHOro BUNIAAKY CUHAPOMY PeH-
nro—Ocrepa 0OIpyHTYBaT! 3HaYeHHA (papMarieBTIY-
HOI OIIiKM y 3a6e3Ie4eHHi palioHaIbHOrO Ta Oe3mney-
HOTO 3aCTOCYBaHH: JIIKapChKIUX 3aCO0iB.

MaTtepianu i MmeToam

Jocnmif>keHHA TPOBefEeHO 13 3aCTOCYBaHHAM
Kelic-MeTOfly, 10 Iepen6adyaB peTPOCIEeKTHBHUIA
aHaji3 MeIVYHOI JOKYMEHTALil Malli€eHTKM i3 CUH-
npomoM Pennto—Ocnepa. byno mpoananizoBano am-
Oy/IaTOpHy KapTy, BUIIMCKY 3i CTAlliOHAapy, a TaKOX
pe3ynbraTyt 71abOpaTOpHUX Ta IHCTPYMEHTA/IbHUX
obcTexxenb. KiHiko-¢dapMarieBTu4HMiI aHaIi3 mpu-
3HaueHol (papMakoTepamil BK/II0YaB OLiHKY OOIpyH-
TOBAHOCTi BUOOpPY KapChbKUX 3aco6iB, X HO3yBaH-
Hsl, PEXMMY Ta TPMBAJIOCTI 3aCTOCYBaHHA, a TaKOX
BUSIBJIEHHS MOTEHLIHUX Mpo6/ieM, MOB’sA3aHMX i3
3aCTOCYBaHHAM JKapChbKUX 3aco6iB. [l oOLjiHKM
MOXX/IMBUX PU3MKIB, IIOB’I3aHNUX i3 OJHOYACHUM 3a-
CTOCYBaHHAM JKapCbKIX 3ac00iB, IpOBeleHO aHa-
Mi3 MDKJIIKapChbKMX B3a€EMOJiN i3 BUKOPUCTAHHAM
6a3n ganux DrugBank Online.

JlomaTKOBO 3i/ICHEHO IOIIYK i peTPOCIIEKTUBHUI
aHasIi3 HayKOBMX My6rmikaniit y 6asax ganux PubMed
ta Cochrane Library3anepiox 2020-2025 pp. 3 MeTO0
BU3HAYEHHA CYYaCHMX MDKHApOJHMX NifXOHiB [0
dapmakorepamnii curgpomy Pernro-Ocrnepa. [Tomryk
IPOBOAVIN 3a KIo4oBMMU crioBamu: “Rendu-Osler
syndrome”, “hereditary hemorrhagic telangiectasia’,
“epistaxis’, “tranexamic acid”, “pharmaceutical care”.
Jlo aHajisy BK/IIOYa/qM OpUTiHAJIbHI JOCTiKEHH,
CUCTEMATWYHi OIJIANM Ta MEeTaaHasi3y aHITIiCbKOKO
MoBow. Ilicna ckpuHinry nonan 100 mxepen fnd ge-
TaJIBHOTO aHaIi3y Oy/0 Bifibpano 15 my6mikariit.

Yci mpouenypy BUKOHaHO BiiMOBiTHO KO IPUHIN-
miB [enbciHcbKOI lekmapariii. Bif manieHTky oTpuma-
HO iH(OpPMOBaHY 3rofly Ha BUKOPUCTAHHSA KJIIHIYHIX
[aHVX Y HAaYKOBMX LI/IAX Ta IX My6/iKailo.

Onuc kniHiyHoro BUNagKy

Anamnes

JKinka, 44 poku, xBopie Ha cuHipoM Penpro-Oc-
nepa. JliarHO3 BCTAaHOBJIEHO KJ/TiHiYHO BifjIIOBiTHO 10
kputepiiB Curagao. ¥ mamieHTkn Oymy HasgBHI Taki
KpUTepil: penuauByIodi CIIOHTaHHI HOCOBiI KpOBO-
Tedi, HaABHICTb TejleaHTieKTa3iyi Ta IO3UTUBHUI
ciMeliHMII aHaMHe3 3axBopioBaHH:A. CiMellHNII aHa-
MHe3 OOTsDKeHMIl: Y MaTepi HMallieHTKM TaKoX Bif-
3HaYa/MCAd IIPOSBM LIbOTO 3aXBOPIOBAHH:A. Takum
YIHOM, HasABHICTb TpboX KputepiiB Curagao Bifmo-
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Bifja/la JOCTOBIPHOMY [iarHO3y CIIaIKOBOI remMopa-
rivyHOI Te/leaHTieKTasii.

BBakae cebe xBoporo 3 2022 poKy, KON BIeplIe
3’IBUTNCS IHTEHCHBHI CIIOHTaHHI HOCOBi KPOBOTEYi.
Hapani ennisogy KpoBOTEY IOBTOPIOBAINCS, 30KpEMa
y motomy 2022 poky, 6epesHi 2023 poky, bepesHi Ta
BepecHi 2024 poKy, a TakoX y nucromnagi 2025 poky.
[TanienTKa nepebyBae Iij NOCTIIHUM HAITIALOM JIi-
Kaps-reMaronora. Yepes penuguByoumii Iepe6ir
3aXBOPIOBaHH:A Ta PO3BUTOK aHEMIYHOTO CUHJPOMY
HEOJJHOPa30BO IIPOXOMIA CTaljiOHAPHE JIiIKYBaHHA Y
reMaTO/IOTIYHOMY BifjinenHi: mpu6nmsno 8-10 roc-
mitanisaniit y 2023 poui, 6mm3bko 8 — y 2024 poui Ta
5-6 -y 2025 poui.

Y 3B’3Ky 3 peLUINBYIOUNM XapaKTepoM KpOBO-
Te4 Ta IXHbOIO PE3VICTEHTHICTIO JO KOHCEPBATUBHOL
Tepanii y 2023-2024 pokax NaLi€eHTLi NIPOBEJEHO
TPU eTaly €HJOBACKY/IAPHOIO BTPYYaHHA — eMOo-
ni3anil BepXHbOLIENENHOI apTepii y Heilpoxipyprid-
HOMY BifpmineHHi. AHriorpadiuHe HOCTimKeHHA Ta
em6oi3allia MpoOBOAMINCS MIIe B AiIAHIN CYAVH
TO/IOBU. 3a pe3y/nbTaTaMy YIbTPa3BYKOBOTO JOCIIi-
IPKEHHs OPTaHiB 4epeBHOI IOPOXXHUHM BUABJIEHO
reraToMeTailo, o MOXKe CBilYMTY IPO HasABHICTb
BiCllepa/IbHMX CyAMHHMX ManbpopMaliiil, Xxapakrep-
Hux st CI'T. JlabopaTOpHO BCTaHOB/IEHO 3ajIi307e-
¢biunTHY aHeMmilo, 3yMOB/IEHY XPOHIYHOIO KPOBO-
BTPaToOIo.

Kniniuni 0ani Ha momenm ananizy

Ha MoMmeHT aHaji3y manji€eHTKa CKap)KWIach Ha
nepiofgyyHi HOCOBI KPOBOTEYI Pi3HOI iIHTEHCUBHOC-
Ti, 3arajibHy C/1a0KiCTh Ta 3armamMopodeHHA. YacTora
€IiCTAaKCUCY Ha MOMEHT aHajli3y Tepamil CTaHOBU-
JIa B cepefHboMy 2-3 emi3opy Ha TVOKOeHb. PiBeHb
reMorno6iHy KOMMBaBCcA B Mexax 95-105 r/m, mo
BifioBifano 3amizofgedinnTHiil aHeMil 1erkoro cTy-
HeHs. 3arajJibHMIl CTaH MAalLli€eHTKN HOPYIIEeHU, Cy-
IPOBOIPKYBAaBCA 3HIDKEHHAM IIPalle3laTHOCTI, 110
0y’10 IOB’5I3aHO 3 PELMANBYIOUMMY KPOBOTEYaMM Ta
IIPOABAMM AHEMIYHOTO CMH/IPOMY.

IIpusnauena papmaxomepanis

[TanienTni 6y10 mpU3HaYeHO Kypc KOMOIHOBaHOI
dbapmakorepamnii TpuBaiictio 10 gHiB, 110 BKIIOYaB
Taki mKapchki 3acobm:

o AckopyTuH (koMOiHanis ackop6iHOBOI KyC/IO-

TY Ta pyTHHY) — 1o 1 Tabnetui 3 pasu Ha 00y
3 METOI 3MEHIIEHHA IPOHMKHOCTI CY[IMHHOI
CTIHKU;

o Kasnpuito rmokonar - mo 1 tabnerni 3 pasu Ha
no0y, Ak 3acib, mo Oepe y4yacTb y Ipolecax
3TOPTaHHA KPOBi;

o AT®-noHr - mo 1 tabmerui 2 pasm Ha [06y
JUISL TIOKpAIlleHHs MeTabo/MiYHMX IpOIeciB Ta
MIKpOLIPKY/IALl;
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» Tpanekcamona kmcmora 500 Mr — 1o 1 Tabmerui
IIpY BUHMKHEHHI HOCOBOI KpoBOTeui (3a moTpe-
611), anme He 6inblle 3 THIB IOCIIIb.

Y nomnepepnHi nepiogy 3arocTpeHHs Nalli€HTKa Ta-
KOXX 3aCTOCOBYBaJIa JIIKapChKi 3aco0M, 110 BXOAATD
o aHa/mi3oBaHOI cxeMy (papMmakoTeparii, 30KpeMa
TpaHEKCaMOBY KMC/IOTY Ta iHIIi IpernapaTy CUMIITO-
MaTUYHOI Teparil.

Kniniko-gpapmavesmuunuti ananis

[TpoBemennit KiiHiKO-papMaleBTUYHMIT aHasi3
IIpM3HAY€EHO]I Tepatil JO3BONMNB BUABUTHA IIOTEHIIiVIHI
npo6emy, OB A3aHi i3 3aCTOCYBaHHAM JIKapChKMX
3ac06iB, Ta OLIHUTY MOXIMBI PUSUKM JTIKapCHKUX
B3a€EMOJii/l. 30KpeMa, 3acCTOCYBaHHA TpaHEKCcaMo-
BOI KUCTIOTY HOTpebye 00epeXXHOCT] y MaljieHTiB i3
HiABUIIEHNM PU3MKOM TPOMOOYTBOPEHH:, a TAKOX
IIpY MOXX/IMBOMY OIHOYaCHOMY 3aCTOCYBaHHI 3 JIi-
KapCbKMMU 3aco6aMy, 10 BIUIMBAIOTh Ha CUCTEMY
reMocTasy (30kpema, aHTUKOAry/sIHTaMu). Y TaKux
BUIIAJIKaX [JOL/IbHMM € MOHITOPMHI IIOKa3HUKiB
CUCTeMM 3TOPTaHHA KPOBi. ACKOPYTUH MO>Ke BIUIU-
BaTM Ha TeMOCTa3 Ta IOTEHIiTHO 3MiHIOBaTK eeKTn
QHTUKOATY/LIHTIB, 1[0 NMOTPebye 00epeXHOCTI mpu
ix ogHOYacHOMY 3acTocyBaHHi. Kanbiito rmroxonar
MO>Ke 3HIDKYBATK e(peKTUBHICTb 06/10KaTOpiB Kalblli-
€BMX KaHaJIiB IIpY OHOYaCHOMY 3aCTOCYBaHHi, TOMY
JIOLII/TBHUM € K/IHIYHMIT MOHITOPUHT e()eKTUBHOCTI
tepamil. [l npenapary AT®-10Hr KIiHIYHO 3HaYy-
LIMX JIIKAPCbKMX B3aEMOJIN Y JOCTYIHUX JKeperax
He BUABIeHO (Tabm.1).

Ha mincrasi nmposenenoro ananisy 6ymo copmy-
JIbOBAHO PEKOMEeHJjalil 3 q)apMaueBquHoi' OIIIKM,
CIIpAMOBaHi Ha MifIBUIIIeHHA 6e3nekn gpapMakoTepa-
Iii, 30KpeMa MOHITOPMHI ITOKa3HMKIB KOAaryJIorpaMu
Ta QYHKIII HUPOK IIpM 3aCTOCYBaHHI TPaHEKCaMOBOI
KMCIOTH, a TAKOX iH(l)opMyBaHH;I MAIiEHTKN ILIOIO
IIPaBIJI 3aCTOCYBAHHA JTIKapChKMX 3ac00iB i HeoOXif-
HOCTIi JOTPMMaHHA IPU3HAYEHOTO PEXXMMY Tepailil.

Pesynomamu cnocmepexcenns

ITicna saBepmwieHHa 10-meHHOrO Kypcy Tepamil
BiJj3Ha4Ya/soCsA CyTTEBE MOKPAIeHHA K/IIHIYHOTO CTa-

Hy HalieHTKM. YacToTa emicTaKCUCy 3MEHIUUIACh 3
2-3 emi3ofiB Ha TYDKAEHb 0 Ipub1m3Ho 1 emisony Ha
1-2 TyOKHI, IpU BbOMY KPOBOTEYi CTaIM MEHII TPHU-
BaJIMMM Ta MEHII iHTeHCMBHUMU. 3a pe3yabTaTaMiu
KOHTPOJIPHOTO JTA00PaTOPHOTO OOCTEXEHHS Y IPYA-
Hi 2025 poKy piBeHb reMOIOOIHY MiBUIIMBCS HO
133 r/n, mo BifNOBiKan0 HOpMaTbHUM NOKA3HUKAM.
Takox Bif3Ha4anoCs IMOKpaIlleHHs 3arajibHOrO ca-
MOIIOYYTTS INALiEHTKY, 3MEHIIEHHSA NPOABIB aHeMil
(crmabkicTp, 3alaMOpOYEHHs) Ta IOBHE Bi/JHOB/IEHHS
mparesfaTHoCTi. [JuHaMika OCHOBHUX KITiHiKO-/1a60-
PaTOpPHMX NTOKA3HVKIB HaBefleHa y Ta0L. 2.

Tabnuus 2. [JunaMika k1iHiKo-1ab0opaTopHuX
TMOKa3HUKiB HNaI[iEHTKN

CraH no CtaH nicna
MokasHuk NiKyBaHHSA NiKyBaHHSA
(2022-2023) (rpyaeHb 2025)
FeMornobiu 95-105 r/n 133 r/n (Hopmal)
(anemis nerkoro
cTyneHs)
Enictakcuc YacTuin PigkicHnit (1 pa3
(2-3 pa3u Ha Ha 1-2 TUXHI),
TUXAeHb), KOHTPOJIbOBaHWM
peLuanByYNI
MpauespaTtHicTs | OBMexeHa MogHa (MoBepHeHHs!
0 poboTu)

EmicTakcuc € Haybimpul mommpeHNM KIHIYHUM
nposiBoM CI'T i crocrepiraerbcst npu6mmsHo y 90-
95% MaLli€eHTIB, 0 3yMOB/IIOE 3HAYHWI BIIIMB 3aXBO-
PIOBAaHHS Ha SIKICTb )XUTTA Ta MOTpebye edeKTMBHUX
crpareriit papmaxoTeparnii [6]. ¥ niteparypi 6yB omm-
CaHMI KIIIHIYHUI BUIIAJIOK >KiHKM 76 POKIB i3 criajiKo-
BOIO TeMOpariuyHow0 TeneaHrioexkrasiero. IligniManoca
IVUTaHHS OO IPO6IeMy CBOEYACHOT AiarHOCTYIKY Ta
edexTUBHOI Teparii I[bOro 3aXBOPIOBAHHS, 30KpeMa ¥
KOHTEKCTi pelj/IMBYI0UNX HOCOBUX KpoBoTey [7]. V
IIpEeNCTaBIeHOMY HaMlM K/IiHIYHOMY BMIIQIKy y IIa-
I[iEHTKY CIIOCTepiraBcs TUHOBUII Nepebir cMHApOMY
Penpro-Ocnepa, mo NpoABIABCA peUUANBYIOIMMMU

Ta6nuus 1. Kniniko-¢dapmarieBTiyHa XapaKTepucTHKa Ipu3HadeHol papMakoTepamii

. . . MexaHi3M fii Ta pexxum .. . ®apMaueBTUYHUA
Jlikapcbkuii 3acib KniHiyHa edeKTUBHICTb .
3acTOCyBaHHSA MOHITOPUHI
TpaHekcaMoBa AnTudibpuHonituk, 500 Mr per os | 3MeHLWeHHS YacToTK KoHTponb koarynorpamum,
KucnoTta MPY BUHUKHEHHI KpOBOTEYI Ta TpMBanocTi enicTakcmcy | QyHKUIT HUpOK
AckopyTuH AnrionpotekTop, 17ab6. 3 p/geHb | 3MeHLWeHHSA MPOHNKHOCTI MoHiTopuHr AT, MOXNUBI

CYAUHHOT CTIHKM

anepriyHi peakuir

Kanbuito rniokonat | Ixepeno kanbuito, bepe yyactb

y MpoLecax 3ropTaHHs KpoBi

[MokpalyeHHs KoaryasLinHux
BJ1ACTMBOCTEN KPOBI

KoHTponb piBHS KanbLito
MpW TPUBaNOMy 3aCTOCYBaHHI

AT®-noHr MeTaboniyHuit 3acib, nokpaluye

MIKpOLMPKYNsLito

lMokpaleHHs Tpodiku
TKaHWH

CneumndiyHOro MOHITOPUHTY

He noTpebye
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emi3ofgaMy eMicTaKCUCy, PO3BUTKOM aHEMiYHOTO CHH-
APOMY Ta HeOoOXiHICTIO 3aCTOCYBaHHS iHTepBeHIIil-
HUX MeTOJiB NMiKyBaHHA. He3pakaroum Ha IIpoBefieHy
B TpM eTtany eMOO/Ii3allilo BepXHbOLIe/IEeHOI apTepil
B 2023-2024 pp., y manieHTKu 36epiramucs HOCOBI
KpoBorTeui (2-3 pas3n Ha TvKzieHb). [To3nTBHA fUHAa-
Mika Oya BigMiveHa ymie B rpyaHi 2025 poky micns
10-meHHOrO KypCy Tepallii, BHACIIOK AKOI 3MEHIIN-
TUCA KiNbKicTb emizopiB emictakcucy (1 Ha 1-2 TvK-
Hi) Ta IXHA SAKICTP — MEHII TPMBAJi Ta MEHII iHTeH-
CMBHi. 3a JaHMMM JiTepaTypy HeTalHOi 3yNUHKM
HOCOBMX KPOBOTeY IiC/IsA MPOBeNeHHs eMOomi3arii
BEPXHbOILE/IENIOBOI apTepil BAAIOCA JOCATHY T B 95%
BUIIAJIKiB; B TofanbuioMy y 90% namieHTiB emborniza-
i KOHTPO/IIOBala aKTUBHY KpoBoTedy, a y 0,01% 3
HUX — pelMANB CTaBCs ax yepes 53 nHi [8]. Tomy, Bpa-
XOBYI0UM 30€pe>KeHHs B IAL[iEHTKM eIi30/iB emcTak-
CHCY, BBOKAEMO, 110 CaMe MeVKaMEHTO3Ha TepaIlid
BIUIMHY/IA Ha IIOKPAlleHHA 11 CTaHy, He BUK/IIOYA04N
pornb emborTi3allii BepXHbOIIeNeTHOI apTepii, sika 3po-
6ua i 6i1bII KOHTPOIBOBAHOIO.

Y Mexax mpoBeJieHOl Tepallil 3aCTOCYyBaHHA Tpa-
HEKCaMOBOI KUC/IOTY 3a MOTpebM CHpUANO 3MeH-
LIEHHIO IHTEHCMBHOCTI Ta TPMBAJIOCTI €Ii30[iB HO-
COBUX KpOBOTeY. AHajli3 /liTepaTypHUX IKepel Ta
MDKHapOZHUX PEeKOMEHJAlill CBiYUTh, 110 OFHUM
i3 mpemnapariB, AKi 3aCTOCOBYIOTbCA MJIs KOHTPOJIIO
emicrakcucy npu cuagpomi Penpro-Ocnepa, € Tpa-
HEeKCaMOBa KIUC/IOTa — aHTU(IOPMHOMITHK, IO IPK-
rHiuye ¢ibpuHONMi3 Ta cupuse crabimisanii TpomMoy.
3a JaHMMM KTiHIYHUX JOCTiKeHb, il BUKOPUCTAaHHA
MO>Ke 3HJDKYBATH YacTOTY KPOBOTeY IMpUOIN3HO Ha
50% (piBenp mokasosocti 1A) [9, 10]. Kpim Toro, 3a-
CTOCYBaHHA TPAHEKCaMOBOI KMC/IOTY IIPY HOCOBUX
KpOBOTeuax nepefbadeHe YKpaiHCHKMM CTaHJapTOM
mennuHoi forromorn “HocoBa kpoBoreya” [11].

o ckmapy Tepamii TaKo>X BXOAM/IM aHTiONPOTEK-
TOpHI Ta MeTabo/iyHi 3acobu, 30KkpeMa acCKOpPYTUH,
KaJIbI[ilo TTTFOKOHAT Kanbllifo Ta AT®-monr. Sk 3a3Ha-
9ajI0Cs BUILE, ACKOPYTUH 3aCTOCOBYBABCSA 3 METOIO
3MEHIIEHHs MPOHMKHOCTI CyAMHHOL CTiHKM, a KaJlb-
1110 IIIOKOHAT — fK 3aci6, mo 6epe y4acTh y mpolie-
cax sropTaHHA KpoBi. [Ipusnauennsa AT®-nonr 6yno
CIIpsIMOBaHe Ha ITOKpallleHHsA MeTabo/NiYHuX Ipolle-
CciB Ta MiKpOLIMPKY/IALII TKaHVH. BogHOYac aHati3 mi-
TepaTypHMX JAaHMX [IOKA3Ye, 10 T0Ka30Ba 6a3a Moo
edpextuBHOCTI 1MxX mpemaparis y mikyBanHi CI'T e
00MEeXeHOI0, 1 IX 3aCTOCYBaHHS Ma€ IepeBa’kHO J0-
MOMDKHII 00 CMMITTOMATUYHMIT XapakTep [12, 13].

IlosuTuBHA KIiHiYHA AMHAMIiKa y MMALliEHTKY IIPO-
ABJIANACA 3MEHIIEHHAM YacTOTY €IiCTaKCUCY, HOP-
Masti3anjieo piBHSA TeMOITOOiHY Ta BifHOBIEHHIM
nparesgaTHocTi. IligBuineHHA piBHA reMOITIOOIHY,
JIMOBipHO, IIOB’s3aHe IepenyciM 3i 3MeHIIeHHAM
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YacTOTM Ta iHTEHCHMBHOCTI KpOBOTeY, IO CIIPUAJIO
3HIVDKEHHIO XpOHIYHOI BTpaty 3amisa. Bigomo, mo y
nanieHTiB i3 CI'T BaXIMBMM KOMIIOHEHTOM JIiKy-
BaHHA € TAKOXX KOpeKIif aediunty 3amisa, 0CKiab-
KM TpUBaJi KpOBOTEYi 4acTO IPU3BOLATDL IO PO3-
BUTKY 3anmizofedinurHoi anemii. Lle ysromxyerbcs
3 MDKHapOZHMMM peKOMEHJAlifAMM IOA0 BelleHHA
nauientis 3i CI'T, axi mepepn6avarotTp perynspHuin
KOHTPO/Ib NTOKa3HMKIB IreMOINIO0iHy Ta CTaHy 3ajli3-
HOTo 0OMiHy, @ TAKO)X CBOEYACHY KOpeKIito fedirm-
Ty 3a/is3a IIIAXOM IIPM3HAYEHHA JIOro Ipemnaparis.
30KpeMa, CKpMHIHT piBHA (epUTHHY, epUTPOLUTIB
Ta TeMOITIOOIHY [/ BUAB/IEHHs 3ayisofiediunty i
aHeMii peKOMEHIOBAHO MPOBOJUTHI BCiM JOPOCIUM
manienTam i3 CI'T He3a/nme>XHO Biff HAABHOCTI CUMII-
TOMIB, a TAKOX JiTAM i3 IOBTOPHUMM KPOBOT€YaMNI
a6o xmiHiYHMMYM 03HaKamu aHewmii [10]. 3 orany Ha
Ile, BXX/IMBOIO CKJIA/I0BOI0 (papMaljeBTUYHOI OIiKM
€ MOHITOPMHT IIOKa3HMKIB 3aj1i3HOr0 0OMiHy. Y pasi
BUSIBJIEHHS TTOPYIIeHb (hapMalieBT MOXKe iHilifoBaTH
00OTOBOpPEHHS 3 JIiKapeM ILIOf{0 HOLIbHOCTI IpU3Ha-
JYeHHs IIpelapariB 3ajli3a 3 ypaxyBaHHAM ix ¢ap-
MaKOKIHETMYHMX OCOOMIMBOCTEN Il KOPeKIIii 3ati-
3ofedinnTy Ta MiKyBaHHA 3amizonedinuTHOI aHeMii.

BucHoBkuM

AHani3 TpeAcTaB/leHOro KIiHiYHOTO BUIIATKY
cunppomy Penpro-Ociepa nokasas, 110 palioHasb-
Ha (papMaKoTepalisa y MO€NHAHHI 3 iHTepBeHLITHN-
MM MeTOfjaMli KOHTPOJIIO KPOBOTeY MOXKe CIIPUATH
3MEHIIEHHI0O YacTOTM €MiCTaKCUCY, IOKpalleHHIO
KJIIHIYHOTO CTaHy IallieHTa Ta HOpMajisalii piBHA
reMoro6iny.

[IpoBepenuit KmiHiKO-papMaleBTUYHMII aHAI3
¢dapmakoTepamnii [TO3BOMMB BUABUTYM IOTEHLINHI
npo6yeMy, MOB’sI3aHi i3 3aCTOCYBaHHAM /TiKapCbKUX
3ac06iB, Ta OLHIHMUTU MOXKIUBI JIKapchbKi B3aeMOil,
110 € BYK/IMBYUM /IS IifIBUILEHHSA Oe3NeKN TiKyBaHHS
naliexTis i3 opdaHHNMM 3axBOpIOBaHHAMM. [l0 KTio-
JOBMX 3aXO/iB (papMarieBTUYHOI OIiKM Ha/leXXaTh MO-
HITOPVHT ITOKa3HMKIB CUCTEMI 3rOPTaHHA KPOBI Hifl
Yac 3aCTOCYBaHHA TPaHEKCaMOBOI KMC/IOTY Ta OLjiHKa
MOXK/IMBYX JIiKapCbKMX B3a€MOZiil. Kpim Toro, Baxkmu-
BIUM € KOHTPOJIb IIOKa3HMKIB 3a/1i3HOr0 0OMiHY, piBHA
epUTPOLNTIB Ta reMOIN00iHy, a TAKOK HaJlaHHS JTiKa-
PAM PEKOMEHJAILIill IOl0 JOLIIbHOCTI IPU3HAYEHHA
IpernapariB 3ajisa 3 ypaxyBaHHAM (apMaKOKiHeTHY-
HMX 0COOIMBOCTEN 1A JIIKYBaHHA 3anizofedinnTHoOl
a”emii. He MeHIN BaXK/IMBUM € HaBYaHHS IAIIiEHTIB
IpaBUIbHOMY 3aCTOCYBAaHHIO NTiKapChKUX 3ac00iB.

Y4acTp KiHiYHOTO papmarieBTa y CKIaji My/IbTH-
IVICLMIUTIHAPHOI KOMAH/M € BaXXK/IMBUM KOMIIOHEH-
TOM omnTmMmisanii ¢apmakoTepamii Ta MOKpaIleHHs
KIIHIYHMX PE3YNbTaTiB i AKOCTi KUTTSA MALEHTIB i3
cungpomoM Penpro-Ocrnepa.
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MpucTaTteinHi posginu

MNepBuHHI paHi Ta MaTepianu. MepBuHHI faHi Ta MaTepianu, WO NiATBEPAXYOTb pe3ynbTaTi LbOro A0CAIIKEHHS,
MOXyYTb ByTW HagaHi BignoBigasbHWM aBTOPOM 3a 06rpyHTOBaHMM 3annTOM.

Ob6mexxkeHHs pocnipkeHHs. [ocnigxeHHs Mae neBHIi 0OMeXeHHs, 3okpeMa obMexeHWn po3Mip BubipkM Ta
OLHOLEHTPOBUIN XxapaKkTep LOCHIOXKEHHS, WO Moxe 0OMeXyBaTu y3arajbHeHHS OTpMMaHWX pe3ynbTaTiB. [MoganbLi
LOCNILKEHHS i3 3any4yeHHsaM Binbwnx BUbipok HeobXigHI AAs NiATBEPAXKEHHSA OTPUMAHMX SaHUX.

®iHaHcyBaHHS. [laHe AocnigkKeHHsS He OTPUMYBAsIo 30BHILLIHLOMO GiHaHCYBaHHS.

ETuyHe cxBaneHHs. [JocnigXeHHS BMKOHAHO 3 AOTPMMAaHHAM eTUYHUX MPUHUKMIB, KOHQIAEHLUIMHOCTI Ta 3axucTty
nepcoHanbHUX faHux. Po3rnagMatepianis nokanbHOW KOMICIE 3 TUTaHb ETUKM HE BUMAaraBcs, 0CKifibKM NpeAcTaBieHa
poboTa € onucoM KNiHiYHoro Bunagky be3 npoeegeHHsa BioMeanMYHMX JOCNILXKEHDb, eKCNEPUMEHTaNbHUX BTPYYaHb YK
[0[aTKOBUX 0bcTexeHb (BuTar 3 npotokony N2 22 3acigaHHs Kadeapu KniHiYHOT papMakonoril Ta KniHiYHoT dapMauil
HauioHanbHuit MeguuHmii yHisepcuteT iMmeHi 0.0. Boromonbuga Big 17.04.2026 p.). OTpumaHo nncbMoBy iHGOpMoBaHy
3rogy nauieHTKM Ha nybnikauilo KAiHIYHOro BMNAAKY i3 LOTPUMAHHAM MPUHLMNIB KOHGIAEHUIMHOCTI Ta aHOHIMHOCTI
nepcoHanbHUX faHMX.

KoHnikT iHTepeciB. ABTopu 3aaBAsiOTb NPO BiACYTHICTb iHAHCOBUX, akageMidyHUx abo ocobuctux KoHNIKTIB
iHTepeciB, NoB'A3aHuMX i3 nybnikauieto Liel cTaTTi. Bci aBTOpW 03HaMoOMMeEHi 3 TEKCTOM pyKONWCy Ta Hajanu 3rogy Ha
noro nybnikauito.

BukopucTaHHs WwTydHOro iHTenekTy. Astopu BukopucToBysanm ChatGPT (OpenAl, Can-®panuuncko, KanipopHis,
CLUA) pns MoBHOro peparyBaHHsa TekcTy. ABTOPM MeperfisiHyAvM Ta MNepeBipuiu BeCb 3reHepoBaHUN WTYYHUM
IHTENEKTOM KOHTEHT A5 3abe3neyeHHs NOro TOYHOCTI Ta JOCTOBIPHOCTI.
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‘ Clinical Case of Rendu-0Osler Syndrome:
AN The Role of Pharmaceutical Care in Optimizing Pharmacotherapy

Yelyzaveta Yevdokymova, Olena Temirova, Iryna Andrushchenko, Mykola Khaitovych

Department of Clinical Pharmacology and Clinical Pharmacy,
Bogomolets National Medical University, Kyiv, Ukraine

Abstract. Introduction. Rendu-Osler syndrome, also known as hereditary hemorrhagic telangiectasia, is an orphan
genetic disorder characterized by multisystem vascular involvement and recurrent bleeding, most commonly
epistaxis. Frequent nosebleeds can lead to chronic iron-deficiency anemia and significantly impair patients’ quality
of life.

Aim. This study aimed to substantiate the role of pharmaceutical care in ensuring rational and safe use of medications
based on a clinical case of Rendu-Osler syndrome.

Materials and Methods. A retrospective analysis of a patient's medical records for Rendu-Osler syndrome for the
period 2022-2025 was conducted using the case method. A clinical and pharmaceutical analysis of the prescribed
pharmacotherapy was conducted, along with an assessment of potential drug interactions using the DrugBank
Online database and a retrospective review of literature sources in PubMed and Cochrane Library.

Results. The patient presented with recurrent episodes of epistaxis, anemic syndrome, and the need for interventional
treatment. The use of tranexamic acid contributed to a reduction in the intensity and frequency of nosebleeds.
The clinical and pharmaceutical analysis helped identify potential risks of drug interactions and formulate
recommendations to improve the safety of pharmacotherapy, including monitoring of coagulation parameters and
iron status with the possibility of iron deficiency correction.

Conclusions. The presented clinical case demonstrates the importance of a comprehensive approach to managing
patients with Rendu-Osler syndrome. Pharmaceutical care, which encompasses clinical and pharmaceutical analysis
of pharmacotherapy, safety monitoring, and patient education, is an essential tool for optimizing treatment and
improving clinical outcomes.

Keywords: telangiectasia, hereditary hemorrhagic; epistaxis; anemia, iron-deficiency; tranexamic acid;
pharmaceutical services

Received: April 02, 2026
Accepted: May 26, 2026
Published online: June 30, 2026

Creative Commons «Attribution» 4.0~ YKPAIHCbKUIA HAYKOBO-MELUYHUIA MONOAIKHWUM XXYPHAT @ 2 (163)/2026 75 ne—


https://portal.issn.org/resource/ISSN/2786-667X#
https://creativecommons.org/licenses/by/4.0/
https://www.dec.gov.ua/wp-content/uploads/2022/12/2022_12_15_2273smd-nk.pdf 
https://www.dec.gov.ua/wp-content/uploads/2022/12/2022_12_15_2273smd-nk.pdf 
https://doi.org/10.3324/haematol.2018.193003
https://doi.org/10.3390/jvd4040043

I CLINICAL CASE REPORTS FROM THE STUDENT SCIENTIFIC CONFERENCE
“CLINICAL ANNUAL SCIENTIFIC EXPERIENCE (CASE) 2026”

UDC: 616.718.7-001.45-089.844:616-001.4-002.3
DOI: https://doi.org/10.32345/USMYJ.2(163).2026.76-83

ISSN 2786-6661

Clinical case of treatment of a patient with a gunshot
wound and a massive osteo-soft tissue defect of the
k calcaneal region

Viktoriia Pohorila, Pavlo Byk

Department of Surgery with a course in Hepatobiliary and Vascular Surgery, Kyiv, Ukraine

Abstract. Introduction. Injuries of the heel region associated with combined bone and soft-tissue defects represent a
significant challenge in reconstructive surgery due to the high risk of infectious complications and loss of the limb’s
weight-bearing function.

Aim. We present a clinical case of staged treatment of a military patient with a gunshot injury to the left foot, a
comminuted calcaneal fracture, and a massive bone and soft-tissue defect.

Materials and Methods. During the first stage, surgical debridement of the wound, eradication of the infectious focus,
and implantation of a gentamicin-loaded polymethylmethacrylate (PMMA) spacer were performed to achieve local
infection control and preserve the volume of the bone defect. Following stabilization of the local wound condition,
soft-tissue reconstruction was carried out using a reverse sural flap, with subsequent closure of the donor site using
a split-thickness skin graft.

Results. The treatment resulted in complete coverage of the defect, preservation of flap viability, and creation of
favorable conditions for subsequent bone reconstruction.

Conclusions. This case demonstrates the effectiveness of a staged reconstructive approach combining a PMMA
spacer and a reverse sural flap for the management of complex traumatic heel defects and preparation of the patient
for the next stage of bone defect reconstruction.

Keywords: gunshot wound, bone and soft tissue defect, calcaneal fracture, sural flap, gentamicin-loaded PMMA
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spacer.

Introduction

Injuries of the distal parts of the lower limb,
particularly the calcaneal region, represent a
significant challenge in modern reconstructive
surgery, as they most commonly result from high-
energy trauma such as blast and gunshot injuries and
are accompanied by combined defects of soft tissues
and bony structures, which are associated with a high
risk of infectious complications, prolonged treatment,
and loss of the limbs weight-bearing function.
The complexity of such injuries, especially in the
calcaneal region, is caused by limited availability
of well-vascularized local tissues, high mechanical
load, and wound contamination, which complicate
healing and predispose to osteomyelitis [1]. In the
presented case, a particular challenge was the massive
bone and soft tissue defect with bone exposure and
purulent process, which required a staged approach
with an antibiotic-loaded spacer for infection control
prior to reconstruction [2]. Equally important is the
selection of an optimal reconstructive method, as the
limited local tissue availability and the need to restore

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026

adequate blood supply necessitate the use of reliable
plastic techniques—the reverse sural fasciocutaneous
flap is an effective option for coverage of complex
defects [3]; however, its application in combined bone
and soft tissue injuries using a cement spacer remains
insufficiently described. This clinical case demonstrates
the effectiveness of staged surgical treatment using a
sural flap to cover a massive calcaneal defect following
implantation of an antibiotic-loaded cement spacer,
highlighting the significance of this technique for
subsequent restoration of the anatomical integrity
and function of the lower limb [4,5].

Aim

To demonstrate the feasibility of soft tissue defect
coverage of the calcaneal region and the creation of
favorable conditions for subsequent reconstruction of
anatomical integrity and weight-bearing function of
the lower limb in a patient with post-traumatic bone
and soft tissue injury through the use of a reverse sural
fasciocutaneous flap, with evaluation of the clinical
feasibility and effectiveness of this reconstructive
method.

Creative Commons «Attribution» 4.0


https://creativecommons.org/licenses/by/4.0/

elSSN 2786-667X

KJTIHIYHI BUNALKW 31 CTYAEHTCHKOT HAYKOBOI KOHOEPEHLIT I

«CLINICAL ANNUAL SCIENTIFIC EXPERIENCE (CASE) 2026»

Materials and Methods

Description of a clinical case of a patient with
a gunshot injury to the heel region. Clinical,
radiographic, bacteriological, ultrasonographic, and
thermographic methods were used in the study.
Staged surgical treatment was performed, including
placement of a gentamicin-loaded PMMA spacer
and reconstruction of the defect using a reverse sural
flap. The study was conducted in accordance with
bioethical principles.

Clinical Case Description

Patient P, 42-year-old military serviceman.
Admitted on 06.01.2026 to the Municipal Non-
Commercial ~ Enterprise  “Sviato-Mykhailivska
Clinical Hospital, Kyiv” by medical evacuation train
with the diagnosis: “Combat trauma (05.01.2026).
Gunshot wound of the left foot with a comminuted
calcaneal fracture and a massive bone and soft-tissue
defect” The injury was sustained after stepping on
a PMF-1 “Lepestok” mine. The patient reported a
massive soft-tissue and bone defect in the calcaneal
region, pain at the injury site, and general weakness.

Local status (Fig. 1): On the left foot, in the region
of the calcaneal tuberosity, a massive, irregularly
shaped soft-tissue defect is observed, extending to
the posteroinferior aspect of the calcaneal region.
The wound is contaminated, with uneven, lacerated,
and partially necrotic edges. The surrounding skin is
hyperemic and edematous, with signs of traumatic
and inflammatory involvement, and a local increase
in temperature of the surrounding tissues is noted.
The wound bed consists of damaged soft tissues
with fibrinonecrotic deposits and multiple bone

Fig. 1. Primary wound (05.01.2026)
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fragments of the calcaneus; in some areas, exposed
bone structures are visible. On palpation, moderate
bleeding of the tissues is present, indicating partial
preservation of vascularisation. Purulent yellowish-
green exudate with a characteristic odour is
discharged from the wound, suggesting an infectious-
inflammatory process. The weight-bearing function of
the left lower limb is severely impaired; independent
loading of the calcaneal region is impossible due to
pronounced pain and structural insufficiency of the
hindfoot. The overall local status is consistent with
a severe traumatic bone and soft-tissue defect of
the calcaneal region, with signs of tissue necrosis,
infection, and disruption of the structural and
functional integrity of the foot.

For the purpose of assessing the nature and
extent of traumatic injury to the bony structures, on
06.01.2026 (day 1 after injury), the patient underwent
radiographic examination of the left foot in the sagittal
projection. According to the radiographic findings, in
the projection of the calcaneus, pronounced signs of
traumatic injury were observed, manifested by the
presence of a defect in the calcaneal bone tissue with
disruption of its anatomical integrity and structure.
Multiple bone fragments of irregular shape and
varying sizes are identified within the defect zone,
with signs of fragmentation and displacement,
corresponding to a comminuted calcaneal fracture.
The detected changes are consistent with severe
traumatic injury of the calcaneus with formation of a
bone defect and the presence of free bone fragments
(Fig. 2). Considering the anatomical role of the
calcaneus as the primary weight-bearing structure of

Fig. 2. Targeted radiograph: calcaneal bone defect
with the presence of bone fragments (06.01.2026)
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the hindfoot, the presence of abone defect necessitates
further staged reconstructive treatment.

Considering the presence of necrotic tissues, bone
fragments, and signs of infection, during the first
stage of treatment on 07.01.2026 (day 2 after injury), a
bacterial culture was obtained, and secondary surgical
wound debridement was performed in accordance
with the principles of damage control surgery, which
included meticulous removal of nonviable soft tissues,
removal of bone fragments, and irrigation of the wound
(Fig. 3).According to the results of the bacteriological
examination of the wound exudate, Klebsiella
pneumoniae sensitive to meropenem and colistin was
identified. The infectious process was predominantly
localized and manifested by purulent wound
discharge, necrotic tissue changes, and local signs of
inflammation. No clinical signs of systemic infection or
sepsis were observed at the time antimicrobial therapy
was initiated. Based on the antibiotic susceptibility
testing results, the patient was prescribed systemic
antimicrobial therapy with meropenem at a dose of
1 g intravenously every 12 hours in combination with
colistin administered at a therapeutic dose adjusted
according to body weight, renal function, and current
clinical guidelines. The duration of antimicrobial
therapy was 10 days. Clinical monitoring of the wound
condition and laboratory inflammatory markers was
performed throughout the treatment course, and
antimicrobial therapy was adjusted when necessary
according to the progression of the wound process and
microbiological monitoring results.

During the second stage of treatment on January 12,
2026, following partial wound debridement and

with the aim of achieving local infection control,
preserving the volume of the bone defect, and
preparing for subsequent bone reconstruction,
three metal Kirschner wires were inserted into
the remaining calcaneus, and a gentamicin-
loaded polymethylmethacrylate (PMMA) cement
spacer was fixed onto them (Figure 3). This stage
was considered the first phase of reconstruction
according to the principles of the Masquelet induced
membrane technique, as placement of the PMMA
spacer provides not only local antibacterial activity
and temporary preservation of the defect volume but
also creates favorable conditions for the formation of
an induced membrane around the spacer. Following
stabilization of the soft-tissue coverage and successful
control of the infectious process, the second stage of
reconstruction is planned. This will involve removal
of the spacer while preserving the induced membrane,
followed by reconstruction of the bone defect using
either a structural bone graft or a bone scaffold.
After successful control of the infectious process
and stabilization of the local wound condition, a
reconstructive procedure was performed on Janua-
ry 15, 2026 (10 days after injury). The procedure
consisted of transfer of a reverse sural fasciocutaneous
flap to provide soft-tissue coverage of the calcaneal
defect and the previously implanted PMMA spacer.
The soft-tissue defect measured 8 x 6 cm. To achieve
adequate coverage, a flap measuring 12 x 7 cm was
designed and elevated on a vascular pedicle appro-
ximately 20 cm in length (Figure 4). Preoperative
planning included duplex ultrasonography to identify
the peroneal artery perforator and determine the pivot

1

2

3

Fig. 3. Secondary surgical wound debridement (1), closure of the left calcaneal defect with a gentamicin-
loaded PMMA spacer (2), application of negative pressure wound therapy (3) (operation 07.01.2026)
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Fig. 4. Transfer of the sural fasciocutaneous flap
(operation 15.01.2026)

point of the flap, which was located at the junction
of the middle and distal thirds of the leg. During
flap elevation, the vascular pedicle and surrounding
soft tissues were carefully preserved to maintain
adequate arterial inflow and venous drainage. The
flap was transferred using an open technique without
subcutaneous tunneling, thereby minimizing the risk
of pedicle compression. Following mobilization, the
flap was reversed into the defect without excessive
torsion or tissue tension and secured with interrupted
sutures.

The donor site was temporarily covered with an
artificial skin substitute. Subsequently, on January 23,
2026 (18 days after injury), eight days after flap
harvest, once a healthy granulation tissue bed had
developed, the donor site was reconstructed with a
split-thickness skin graft.

In the postoperative period, dynamic clinical
monitoring of flap viability was performed using
thermographic control (Fig. 5), which included
assessment of color, temperature, tissue turgor,
capillary refill, and the absence of signs of venous
congestion or ischemia. Monitoring of the
wound healing process, prevention of infectious
complications, and ensuring optimal conditions for
wound healing were also carried out. As a result of the
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Fig. 5. Thermographic image: viable flap
(23.01.2026)

treatment, complete coverage of the soft-tissue defect
and restoration of skin integrity were achieved. To
confirm this, follow-up targeted radiography of the
lower limb was performed (Fig. 6). The prognosis in
this case is relatively favorable, provided that further
staged reconstructive treatment is continued. The
PMMA spacer is planned to remain in the defect area
for approximately 2-3 months, which is necessary
for complete control of the infectious process,
stabilization of the soft-tissue coverage, and formation
of an induced membrane around the spacer. The next
stage involves its removal followed by replacement of
the calcaneal bone defect with a structural bone graft
or bone scaffold (vascularised or non-vascularised) in
order to restore the anatomical shape of the calcaneal
tuberosity. After stabilization of the graft, restoration
of the Achilles tendon insertion is planned by its

Fig. 6. Targeted radiograph in the sagittal projection:
calcaneal bone defect covered (23.01.2026)
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refixation to the reconstructed calcaneus to restore the
function of the hindfoot. Further rehabilitation will
include a period of immobilisation and unloading of
the limb for 6-8 weeks, followed by gradual increase
in axial loading and restoration of gait. The overall
duration of functional recovery in such cases is
typically 6-9 months, depending on graft integration
and individual characteristics of tissue regeneration.
The presented approach corresponds to modern
principles of staged reconstructive treatment of
complex bone and soft-tissue defects of the lower limb
and is aimed at limb salvage and maximal restoration
of its weight-bearing function [2].

Discussion

The problem of reconstructing extensive bone
and soft tissue defects of the calcaneal region
remains a significant challenge in reconstructive
surgery, especially in the context of combat trauma.
According to current studies, foot injuries account
for up to 8-10% of all combat-related limb injuries,
while injuries of the hindfoot, particularly the
calcaneus, are associated with significant bone loss
and soft tissue defects [4]. In such cases, restoration
of the anatomical structure of the calcaneal region
is essential for re-establishing anatomical integrity,
biomechanical properties, and the weight-bearing
function of the lower limb. After achieving control of
the infectious process, the next step is coverage of the
cement spacer and closure of the soft tissue defect.
In this case, a reverse sural fasciocutaneous flap
was used. However, the literature also describes the
use of other regional soft tissue flaps, as well as free
microvascular grafts. In particular, in cases of small
defects, local muscle flaps of the foot, such as those
based on the flexor digitorum brevis or the abductor
digiti minimi, which have a reliable blood supply, may
be used [6]. Due to the large size of the defect in this
patient, this option was not feasible. In cases of more
extensive defects of the hindfoot, free microvascular
flaps, including the anterolateral thigh flap or muscle
flaps transferred with vascular anastomoses, may be
used [7]. Such techniques allow effective coverage
of large bone and soft tissue defects; however, they
require advanced microsurgical skills. Moreover,
there is always a considerable risk of thrombosis and
flap necrosis; therefore, this option was not chosen in
the present case [7-9].

After wound healing, the cement spacer should
be removed, usually after 3-6 months, and replaced
using one of the available reconstructive methods,
depending on the clinical situation, the extent of
the defect, the condition of the soft tissues, their
degree of vascularization, and the patient’s functional
requirements.

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026

One of the possible reconstructive methods is the
use of an allogeneic bone scaffold, which provides
mechanical support in the defect area and creates
a framework for subsequent osteoconduction and
gradual replacement of the graft with the recipient’s
own bone tissue. Allogeneic material allows effective
reconstruction of large-volume defects without the
need for an additional donor site, thereby reducing
surgical trauma to the patient. According to
S. Mauftrey et al. [4], the use of allogeneic bone grafts
in the treatment of post-traumatic limb bone defects
achieves consolidation in approximately 75-85%
of cases. Postoperatively, limited immobilization or
partial weight-bearing is usually recommended for
6-8 weeks depending on the size of the defect and
the condition of the soft tissues. Full weight-bearing
is possible after 3-4 months upon radiological
confirmation of consolidation, while complete
bone remodeling may take from 6 months to 1 year
[4]. At the same time, the graft integration largely
depends on the condition of the surrounding
tissues, their degree of vascularization, and the
absence of an active infectious process [10]. In the
study by P. V. Giannoudis et al. [5], it is noted that
the main factors influencing successful integration
of allogeneic grafts are adequate vascularization of
the surrounding tissues and the absence of an active
infection.

A biologically more favorable method is the use of a
vascularized bone scaffold, which is characterized by
its own blood supply and is transferred to the defect
area together with a vascular pedicle, followed by
microvascular anastomosis [11]. The presence of an
autonomous blood supply ensures high graft viability,
enhances osteogenesis, promotes faster integration
and remodeling of bone tissue, and significantly
reduces the risk of graft resorption and infectious
complications. The most commonly used option for
such bone reconstruction is a free fibular graft, as the
fibula has sufficient length, high cortical strength,
and reliable blood supply via the peroneal artery
and accompanying veins, allowing for microvascular
anastomoses with recipient vessels [12]. In the
calcaneal region, the posterior tibial artery or anterior
tibial artery is most commonly used as the recipient
vessel, to which the vascular pedicle of the graft is
anastomosed [13].

An alternative source of a vascularized bone graft
may be the iliac crest, which is transferred on the
vascular pedicle of the deep circumflex iliac artery
along with accompanying veins [13]. Such a graft has
a substantial volume of cancellous bone and is well
suited for reconstruction of defects with complex
geometry. Less commonly, vascularized grafts from

Creative Commons «Attribution» 4.0


https://creativecommons.org/licenses/by/4.0/

elSSN 2786-667X

KJTIHIYHI BUNALKW 31 CTYAEHTCHKOT HAYKOBOI KOHOEPEHLIT I

«CLINICAL ANNUAL SCIENTIFIC EXPERIENCE (CASE) 2026»

the radius or rib are used, which may be appropriate
for smaller defects. According to J. B. Friedrich et al.
[11], the use of vascularized grafts achieves successful
integration in 85-95% of cases. Similar results are
reported by M. T. Houdek et al. [14], who describe
successful reconstruction of segmental bone defects
of the lower limb in 91% of patients following the
use of vascularized bone grafts. Load-bearing on the
affected area is recommended to be restricted for
2-4 weeks; partial weight-bearing may be initiated at
4-6 weeks after placement of the definitive graft, and
full weight-bearing at 8—12 weeks after consolidation.
Complete remodeling and restoration of foot function
following vascularized bone grafting typically take
from 3 to 6 months, and in some cases up to 1 year
in complex situations involving extensive defects or
uncontrolled infection. The use of a vascularized
bone graft is critically important in conditions of bone
loss and impaired local vascularization, as it provides
favorable biological and mechanical conditions for
full graft integration, restoration of the anatomical
integrity of the calcaneus, and subsequent recovery
of the weight-bearing function of the lower limb
[15,16].

Another possible reconstructive option is the
use of an avascular structural bone graft, which
can be harvested from the patient’s donor sites
(fibula, radius, iliac crest, or rib). Such a graft
provides primary mechanical stability and allows
restoration of the anatomical shape of the calcaneus,
which is essential for subsequent recovery of foot
biomechanics. Integration of an avascular graft
occurs through gradual revascularization from
the surrounding tissues, which is a longer process
compared to vascularized grafts. Load-bearing
on the foot is recommended to be restricted for
6-10 weeks, sometimes up to 20 weeks depending
on the condition of the soft tissues and the stability
of fixation. Full weight-bearing of the limb is usually
possible after approximately 6 months, while

complete bone remodeling takes from 8 months
to 1 year, with a risk of partial resorption of up to
20-30%, especially in the presence of impaired local
blood supply [17-20].

The present study has certain limitations associated
with the analysis of a single clinical case and the lack
of long-term follow-up of functional outcomes after
completion of all stages of reconstructive treatment,
including replacement of the bone defect and
restoration of full weight-bearing of the limb. Future
research prospects include the study of long-term
outcomes of the use of a reverse sural fasciocutaneous
flap in combination with various methods of bone
defect reconstruction, as well as the determination of
optimal reconstructive strategies to achieve maximal
functional recovery of the lower limb.

Conclusions

In the presented clinical case, the study objective
was achieved, namely effective coverage of the soft
tissue defect of the calcaneal region through the use of
areverse sural fasciocutaneous flap, thereby preparing
the patient for subsequent bone reconstruction.

The obtained results demonstrate that the reverse
sural fasciocutaneous flap is a reliable option for
reconstruction of complex soft tissue defects of
the calcaneal region, providing adequate tissue
vascularization, coverage of deep anatomical
structures, and support for local infection control.

The practical significance of this case lies in
confirming the feasibility of using a reverse sural
flap for soft tissue reconstruction in patients with
extensive traumatic defects of the heel associated
with bone loss. This approach enabled successful
soft tissue coverage, preservation of flap viability,
and creation of favorable conditions for the
subsequent stage of osteoreconstruction. However,
definitive reconstruction of the calcaneal bone
defect, restoration of Achilles tendon insertion, and
assessment of long-term functional outcomes remain
subjects of further treatment and follow-up.

Article Declarations

Raw Data and Materials. The raw data and materials supporting the findings of this study are available from the
corresponding author upon reasonable request.

Study Limitations. This study has several limitations, including the limited sample size and the single-center nature
of the study, which may restrict the generalizability of the findings. Further studies with larger cohorts are needed
to confirm the obtained results.

Funding. This study received no external funding.

Ethics Approval Statement. The study was conducted in accordance with the principles of bioethics, medical ethics,
and the provisions of the Declaration of Helsinki. According to the extract from the protocol of the meeting of the
Department of Surgery with the course of Hepatobiliary and Vascular Surgery of the Bogomolets National Medical
University, the presented clinical case did not involve biomedical research or additional experimental interventions,
and its publication is permitted provided that the principles of confidentiality and anonymity of the patient’s personal
data are maintained.

Creative Commons «Attribution» 4.0~ YKPAIHCbKUA HAYKOBO-MELUYHWI MOJTIOAIKHWUI XXYPHAJT @ 2 (163)/2026

81 mees———


https://portal.issn.org/resource/ISSN/2786-667X#
https://creativecommons.org/licenses/by/4.0/

BN CLINICAL CASE REPORTS FROM THE STUDENT SCIENTIFIC CONFERENCE ISSN 2786-6661
“CLINICAL ANNUAL SCIENTIFIC EXPERIENCE (CASE]) 2026”

Conflict of Interest. The authors declare no conflict of interest. All authors reviewed and approved the final version
of the manuscript and consented to its publication. The patient provided written informed consent for the publication
of clinical data and photographic materials related to the presented clinical case.

Al Statement. The authors used ChatGPT 5.2 solely for translation, stylistic editing, refinement of wording, and
grammatical correction of the text in accordance with the journal's requirements and policies. Artificial intelligence
tools were not used to generate scientific data, study results, or conclusions without full authorial control. Written
informed consent for the publication of clinical data, examination results, and photographic materials related to the
presented clinical case was obtained from the patient.

Author Contributions (CRediT)

Viktoriia Pohorila: A-B.D.E.G.H.1.J.L. . ORCID: 0009-0009-9935-096X
Pavlo Byk: A-B.C.D.E.F. 1L K. ORCID: 0000-0002-2215-3978

N References:

1. Luo S, Jiang Y, Dong Z, Peng X, Shi S, Luo Z, et al. Distally based sural flaps for soft tissue defects following traumatic
osteomyelitis of lower leg and foot. Sci Rep. 2024;14:23214. https://doi.org/10.1038/s41598-024-73492-8

2. Durand M, Mathieu L, Venant J, Masquelet AC, Collombet JM. Engineering the bone reconstruction surgery: the case of
the Masquelet-induced membrane technique. Eur ] Trauma Emerg Surg. 2025;51(1):138. https://doi.org/10.1007/s00068-
025-02815-9

3. Prakash O, Ali SS, Khurram MF, Yaseen M. Reverse sural artery flap: a versatile option in distal lower-limb reconstruction.
J Orthop Traumatol Rehabil. 2024;16(1):20-23. https://doi.org/10.4103/jotr.jotr_1_24

4. Belmont PJ Jr, Schoenfeld AJ, Goodman G. Epidemiology of combat wounds in Operation Iraqi Freedom and Operation
Enduring Freedom: orthopaedic burden of disease. ] Surg Orthop Adv. 2010;19(1):2-7.

5. Georgeanu VA, Gingu O, Antoniac IV, Manolea HO. Current options and future perspectives on bone graft and biomaterials
substitutes for bone repair, from clinical needs to advanced biomaterials research. Appl Sci. 2023;13(14):8471. https://doi.
org/10.3390/app 13148471

6. Ortak T, Ozdemir R, Ulusoy MG, Tiftikcioglu YO, Karaaslan O, Kocer U, et al. Reconstruction of heel defects with a
proximally based abductor hallucis muscle flap. ] Foot Ankle Surg. 2005;44(4):265-270. https://doi.org/10.1053/j.
jfas.2005.04.001

7. Yang R, Jin W, Zhang Z, Qi ], Wei Z. The application of chimeric free anterolateral thigh flap and muscle flap for heel
ulcer reconstruction: a case series and technical refinements. JPRAS Open. 2025;46:100-108. https://doi.org/10.1016/].
jpra.2025.08.040

8. Chowdhury MA, Sultana T, Hossain S, Islam S. Use of lateral calcaneal flap for the reconstruction of posterior heel defect.
J Bangladesh Coll Physicians Surg. 2020;38(3):116-120. https://doi.org/10.3329/jbcps.v38i3.47058

9. Hamayun S, UllahI, Bilal M, Shah SA. Reconstruction of posterolateral heel defect with lateral calcaneal flap: an experience
at Burns and Plastic Surgery Center Peshawar. KJMS. 2021;14(2):81-87. Available from: https://kjms.com.pk/index.php/
kjms/article/view/91

10. Schmidt AH. Autologous bone graft: is it still the gold standard? Injury. 2021;52 Suppl 2:518-S22. https://doi.org/10.1016/j.
injury.2021.01.043

11. Soucacos PN, Kokkalis ZT, Piagkou M, Johnson EO. Vascularized bone grafts for the management of skeletal defects
in orthopaedic trauma and reconstructive surgery. Injury. 2013;44 Suppl 1:570-S75. https://doi.org/10.1016/S0020-
1383(13)70016-0

12. Feltri P, Solaro L, Errani C, Schiavon G, Candrian C, Filardo G. Vascularized fibular grafts for the treatment of long bone
defects: pros and cons. A systematic review and meta-analysis. Arch Orthop Trauma Surg. 2023;143(1):29-48. https://doi.
org/10.1007/s00402-021-03962-5

13. He J, Lu Y, Chen Y, Peng Y, Zhu Q, Li Z. Deep circumflex iliac artery-vascularized iliac bone graft for femoral head
osteonecrosis: computed tomography anatomical study. ] Reconstr Microsurg. 2024;40(7):496-503. https://doi.
org/10.1055/a-2238-7798

14. Migliorini E, La Padula G, Torsiello E, Spiezia F, Oliva F, Maftulli N. Strategies for large bone defect reconstruction after
trauma, infections or tumour excision: a comprehensive review of the literature. Eur ] Med Res. 2021;26(1):118. https://
doi.org/10.1186/s40001-021-00593-9

15. Feltri P, Solaro L, Di Martino A, Candrian C, Errani C, Filardo G. Union, complication, reintervention and failure rates of
surgical techniques for large diaphyseal defects: a systematic review and meta-analysis. Sci Rep. 2022;12(1):9098. https://
doi.org/10.1038/s41598-022-12140-5

mmmmmmmmmmn 82  UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026 Creative Commons «Attribution» 4.0


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0009-9935-096X
https://orcid.org/0000-0002-2215-3978
https://doi.org/10.1038/s41598-024-73492-8
https://doi.org/10.1007/s00068-025-02815-9
https://doi.org/10.1007/s00068-025-02815-9
https://doi.org/10.4103/jotr.jotr_1_24
https://doi.org/10.3390/app13148471
https://doi.org/10.3390/app13148471
https://doi.org/10.1053/j.jfas.2005.04.001
https://doi.org/10.1053/j.jfas.2005.04.001
https://doi.org/10.1016/j.jpra.2025.08.040
https://doi.org/10.1016/j.jpra.2025.08.040
https://doi.org/10.3329/jbcps.v38i3.47058
https://kjms.com.pk/index.php/kjms/article/view/91
https://kjms.com.pk/index.php/kjms/article/view/91
https://doi.org/10.1016/j.injury.2021.01.043
https://doi.org/10.1016/j.injury.2021.01.043
https://doi.org/10.1016/S0020-1383(13)70016-0
https://doi.org/10.1016/S0020-1383(13)70016-0
https://doi.org/10.1007/s00402-021-03962-5
https://doi.org/10.1007/s00402-021-03962-5
https://doi.org/10.1055/a-2238-7798
https://doi.org/10.1055/a-2238-7798
https://doi.org/10.1186/s40001-021-00593-9
https://doi.org/10.1186/s40001-021-00593-9
https://doi.org/10.1038/s41598-022-12140-5
https://doi.org/10.1038/s41598-022-12140-5

eISSN 2786-667X KJTIHIYHI BUNALKW 31 CTYAEHTCHKOT HAYKOBOI KOHOEPEHLIT I
«CLINICAL ANNUAL SCIENTIFIC EXPERIENCE (CASE) 2026»

16. Tan L, Xing Z, Ji T, Guo W. Effectiveness of free vascularized fibular graft for bone defect after resection of lower limb
malignant tumor. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi. 2019;33(7):850-853. https://doi.org/10.7507/1002-
1892.201810118

17. Alqarni MA, Alhomayani KM, Bukhary HA. Allograft use in foot and ankle reconstruction: a narrative review of indications,
outcomes, and limitations. ] Musculoskelet Surg Res. 2026;10:33-39. https://doi.org/10.25259/JMSR_300_2025

18. Wang X, Jia C, Wu H, et al. Activated allograft combined with induced membrane technique for the reconstruction of
infected segmental bone defects. Sci Rep. 2024;14:12587. https://doi.org/10.1038/s41598-024-63202-9

19. Temel M, Kahraman A, Atilgan N. Enhancing ankle and foot reconstruction: outcomes and techniques with sural flaps in
diverse patient groups. Eur Clin Anal Med. 2024;12(3):50-54. https://doi.org/10.4328/ECAM.10095

20. Strafun SS, Shypunov VH, Borzykh NO, Zahovenko MA. The use of neurovascularized flaps in plastic surgery of gunshot
defects of the hindfoot. Terra Orthopaedica. 2024;(1):4-11. https://doi.org/10.37647/2786-7595-2024-120-1-4-11

KniHiyHW BUNapoK NikyBaHHSA Nali€HTa 3 BOrHenajabHUM
\ NopaHeHHAM Ta MaCMBHUM KICTKOBO-M AIKOTKaHUHHUM AedeKTOM
k n'ATKOBOI QINAHKU

BikTopisi Moropina, Masno buk

Kadepnpa xipyprii 3 kypcoM renatobiniapHol Ta cyguHHoOT Xipypril
HauioHanbHoro MmeguyHoro yHisepcuteTy iMeHi 0.0.Boromonbug, M. Kuis, YkpaiHa

AHoTauis. Bemyn. YIIKOIKeHHA ITATKOBOI JIAHKM 3 MOENHAaHMMU KiCTKOBO-M AKOTKaHUHHMMU JieeKTaMu €
CKJIJTHOIO MPOO/IEMOI0 PEKOHCTPYKTUBHOIL Xipypril depe3 BUCOKMII pU3MK iH(EKIiTHUX yCKIaJHeHb Ta BTpaTu
onopHoI GYHKII KiHIIBKY.

Mema. IlpefcTaBneHo KIiHIYHMI BUNIAJOK ITOETAIIHOTO JIIKYBaHHA BiJICbKOBOTO IAIliEHTA 3 BOTHENAIbHMM IIOpa-
HEeHHSM JIiBOI CTOIMN, 6araToynaMKOBMM [IePeIOMOM ITITKOBOI KiCTKM Ta MaCMBHUM KiCTKOBO-M SIKOTKaHUHHUM
nedexToM.

Mamepianu ma memoou. Ha nepuiomy etani BUKOHaHO BTOPMHHY XipypriuHy o6poOKy paHM, caHallilo BOTHUIIA
iHdekuii Ta BcraHOBIeHHss PMMA-creiicepa 3 reHTaMillTHOM [I/Is1 IOKaJIbHOTO KOHTPO/IIO iH(EKIiiiHOTOo mporje-
cy 11 36epexxeHHA 00’eMy KicTkoBoro medexty. Ilicns crabinmisarii 10kanpHOTO CTaHY IPOBENEHO PEKOHCTPYKIIii0
M’SIKOTKaHVHHOTO JedeKTy 3a JOIIOMOTOI0 POTOBAHOTO CYPaIbHOTO KIAITS 3 IIOAA/bIINM 3aKPUTTAM JOHOPCHKOI
Ti/IAHKY ay TOlEPMOTPaHCIIZIAHTATOM.

Peszynvmamu. Y pe3ynbTaTi TKyBaHHS JOCATHYTO IIOBHOTO YKPUTTA AedeKTy, 30epeskeHHs XUTTE3LATHOCTI KIIam-
TA Ta CTBOPEHHA CHPUATAMBUX YMOB I IIOAAJIBLIOI OCTEOPEKOHCTPYKILii.

Bucnosku. IlpencTaBlneHMiI BUIANOK J[eMOHCTPYE e(eKTMBHICTb IIOETAIIHOTO IiJXORY i3 3acTOCYBaHHAM
PMMA-cnieticepa Ta cypa/IbHOTO KJIAITA /1A TIKYBaHHSA CKIaJHUX TPaBMaTUYHMX JedeKTiB I ATKOBOI [iI/IAHKM Ta
HiATOTOBKY IallieHTa B0 HACTYIHOTO eTaly PeKOHCTPYKIIil KICTKOBOTO e(eKTy.

KntouyoBi cnoBa: BorHemanpbHe IIOpaHEHH, KiCTKOBO-M IKOTKaHMHHMIT leeKT, IIepenoM I’ ATKOBOI KiCTKI, pOTO-
BaHMII CypajbHUI KnanoTb, PMMA-creicep 3 reHTaMil[HOM.
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KniHiyHMM BUNapoK 3actocyBaHHsA BapdapuHy
y NaLji€eHTa 3 cepLeBo-CYANHHOIO NATOJOTIEID

N

Masnyna KapaMoBa, IHHa AdaHacbeBa

Kadenpa kniHiyHoi papmakonorii Ta kKniHiYHol dapmalii HauioHanbHoOro MegMyHoro yHiBepcuteTy
imeHi 0.0. BoroMonbus, M. Kuie, YkpaiHa

AnoTauis. Bemyn. 3actocyBaHHA Bap(dapuHY y IALi€HTIB i3 MeXaHIYHMMM IpoTe3aMM KJIallaHiB cepls € BaXK-
JIMBOIO CKJIAZI0BOX0 IPOPIaKTUKU TPOMOOEeMOOIIIYHIX YCKIafHeHb, OfHAK CYIIPOBOMKYETbCS PU3UKOM K/IiHIYHO
3HAYYILIMX TIKAPChKIUX B3AEMOil i reMopariqHux ycknagHeHb. OcoOnuBoi yBary MoTpeOyIoTh Hal[ieHTI 3 KOMOP-
6ifHOIO ceplLieBO-CYMHHOIO IIaTOJIOTI€I0, AAKi OTPUMYIOTh KOMOIHOBaHY aHTUTPOMOOTIYHY TepaIliko.

Mema. Metoto poboTtu 6yn0 0OIpyHTYBaTH 3HaUYeHHs KIiHIKO-papMaleBTHYHOIO CYIIPOBOLY IIPU 3aCTOCYBAHHI
Bap(apuHy y nalieHTa 3 MeXaHiYHIM IIPOTE30M MIiTpa/IbHOTO K/IallaHa.

Mamepianu ma memoou. IIpoBefeHO PeTPOCIEKTUBHII aHAJII3 MEIVMYIHOI JOKYMeHTaIil mariieHTa 52 pokiB i3 xpo-
HiYHOI0 PeBMAaTMYHOIO XBOPOOOIO Ceplis Iic/Is IPOTe3yBaHHs MiTpa/JbHOrO KlalaHa. BukoHaHO KiIiHiko-dapMa-
LIeBTUYHUI aHa/li3 gapMakoTepanii, OLiHKy fuMHaMiKy Mi>KHapOJZHOro HopManizoBaHoro BigHomenHs (MHB) ta
aHasIi3 MOTeHLIIHMX MTiKapChKMX B3aEMOAiil BapdapuHy 3 aneTnncaninuaosoro kucnorow (ACK), omenpasonom i
aTOpBacCTaTMHOM.

Pesynvmamu. Y manienra croctepiranucs konuanaa MHB y mexxax 1,8-3,14, mo noTpebyBano KOopekIii fo3u
Bapdapuny. Haitbinpm kninidno 3HauyIom 6yma B3aemopis Bapdapuny 3 ACK, mo nigBuiiysana pusuk remopa-
riYHNX yCKIagHeHb. Perymsapuuit konTpons MHB fo3BonuB cTabinisyBaTy IIOKa3HUKY reMOCTa3y Ta IOKPalUTH
KJIiHIYHUI CTaH Mallji€HTa.

Bucnosxu. IlpencraBnennit KIiHIYHMIA BUIIAJOK IIIOCTPYE 3HAYE€HHA iHAMBigyamisanii aHTMKOATY/IIHTHOI Tepartii
Ta KIiHIKO-(papMaleBTUYHOTO MOHITOPUHIY A/s 3a0e3ledeHHs Oe3leKy JKyBaHHS IAL[i€HTIB, sKi OTPUMYIOTH

BapdapuH.

KntovoBi cnoBa: BapdapuH, IpoTes ceplLieBOro KIallaHa, aHTUKOATY/ISIHTHY, TiKapChki B3aeMOI, alle TMICamuIo-

— WA

Ba KIC/I0Ta, MDKHApOIHE HOPMaJli30BaHEe BiTHOLIEHHA.

Bctyn

Haite¢dextuBHinmit croci6 BifHOBIeHHA QYHKIIT
MITpaJIbHOTO KJIallaHa — XipypridyHa KOpeKlisd, AKa
JO3BO/AE YCYHYTU [eTeHEPaTMBHY perypriraiiio,
36epirarouy IpUpPOAHY aHATOMI0 KIallaHa Ta MiHi-
Mi3yl0uM BUKOPUCTAHHA WITyYHMX Marepiamis [1].
TakuM 4nHOM, YacTOTa TPOMO0EMOONTIYHUX YCKIIA -
HEHb IIC/IA PEKOHCTPYKLii MiTpa/JbHOrO KjallaHa
3a;aumacTbcsa Hu3bkow (0,4-1,6% Ha piK), IO CBifT-
YUTh NPO 1i BUCOKY Oe3IeyHicTh Ta KIiHIYHY edek-
TUBHICTD Y TOPiBHAHHI 3 IPOTe3yBaHHAM [2].

ITicma peKOHCTPyKLii MiTpaqbHOTO KJIallaHa
3a3BMYall INpU3HAYaIOThb KOPOTKOYACHYy Tepailo
BapdapuHoM. OnTyManbHa cxeMa NPOQiIIaKTUKK
TPOMOO3iB 3a/MMIIAETBCA VUCKYCITHOIO Ta Bapiloe
Bix ACK o xomb6iHarii 3 BapdaprHoM, 3ajIe)KHO Bif
PM3MKIB i cynyTHiX XBopo6 [3]. ¥V mauieHTiB, sKi Bxe
IpUIIMAOTh AaHTUTPOMOOTIYHI ITpenapaTi, IMOBip-
HICTh YCKIaJHEeHb MOXKe OYTU IifBUIIEHOI0, TOMY
Tepalik C/lijJ afanTyBaty inauBigyanpHo. Iloganbii
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TOCTIIPKEHHA JOIIOMOXKYTb BM3HAYUTY ONTMMAa/lbHi
CXeMM aHTMKOATY/IALil Ipy KOMOPOIJHIUX CTaHaX.

IJixaBuM € po3I/IAf, KOHKPETHOTO K/IiHiYHOTO BU-
IaJKy 3aCTOCYBaHHA BapdapuHy y KOMOpOimHOTO
MallieHTa IIiC/Is IPOTE3YBAHHA CEPLEBOro Kiala-
Ha, IJ0 AEeMOHCTPY€E BXIUBICTh (apMaljeBTUYHOTO
KOHTPOJIIO TiKapPChKMUX B3a€EMOJIN Ta JO3BOJAE OLji-
HUTY eeKTUBHICTD i 6esrneKy TpuBaoi Tepartii.

MeTta

Ha npukiapi kaiHiYHOTO BUIIAAKY OLIHUTY edek-
TUBHICTB i Oe31eKy 3acToCcyBaHHs BapdapuHy y ma-
I[iEHTa 3 MEXaHiYHMM IIPOTE30M K/allaHa CepLsd Ta
BU3HAUUTH POJb KIIiHiKO-(apMaIleBTUYHOIO MOHi-
TOPMHIY B OITUMIi3alii Teparil.

MaTepianu i MmeTogm

Jocmip)KeHHA TMpOBENEHO i3 3aCTOCYBaHHAM
KeliC-MeTO[ly 3 pPETPOCIIEKTMBHUM aHAJIi30M MeJN4-
HOI JOKyMeHTalil Ta KIiHiKO-1ab0paTOpPHUX HaHUX
nanieHTa. [Dxepemamn indopmanii cryryBam am-
OynaTopHa KapTa, pe3y/lIbTaTy iHCTPYMEHTAIbHMX
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Ta TabOPaTOPHUX OOCTEKeHb, 30KpeMa MOKa3HUKU
MHB. Kniniko-dapmaneBrnynnit aHanmis dapma-
KoTepamil BKIIOYaB OLiHKY OOIPYHTOBAHOCTI IpU-
3HaYeHHA JIIKapCbKMX 3aC006iB, PeKUMY JO3YBaHHS,
TPUBA/JIOCTI Tepamii Ta NOTEHIIMHMUX MiKapChKUX
B3aEMOIIN.

JlomaTKoBO NpOBeeHO HAapaTUBHUIL OIJIAN, JliTe-
paTypu 3 efleMeHTaMy CUCTEMATU30BaHOIO IiIXOmy
I[OfI0 CYYaCHMX acHeKTiB 3aCTOCYBaHHA BapdapuHy
y MaIli€HTiB i3 MeXaHIYHMMM KnanaHamu cepud. Ilo-
YK JpKepen 3filicHeHo y 6as3ax ganux PubMed Ta
Cochrane Library 3a nepiox 2020-2026 pokis. Buko-
PUCTAHO IHTEIPATMBHUIA IifIXi/ O aHA/Ii3y Cy4acHUX
HayKOBMX JIaHMX, L0 BK/IIOYaB OPUTiHAaJbHIi JOCIi-
IPKeHHs, KIIiHiYHI peKOMeHJalii Ta CUCTeMaTH4Hi
OI/IAAM, OIyO/IiKOBaHi aHIIiICbKOI0 MOBO0. OljiHKa
MOTEHLIMHUX JTiKapChKUX B3a€EMO/Iil IIPOBOAMIIACA 3
BUKOPUCTAHHAM 6a3yu ganux DrugBank Online.

Yci mpouenypy BUKOHaHO BifiOBIZHO 4,0 IPUHLIN-
niB lenbcincbKol fgeknapanii. Bifg manienta orpuma-
HO iHOPMOBaHY 3rofly Ha BUKOPUCTAHHS KIIIHIYHIX
JlAaHUX Y HaYKOBMX IIi/IAX Ta iX aHOHiMi3oBaHy my6mi-
Kallilo.

Onwuc KniHiYyHOro BUNaaKy

Anamnes

Yonosik «X», 52 poku, nepebyBae mifi KapHiosno-
TiYHVM OITIALIOM 3 IIPUBOJY XPOHIYHOI peBMaTU4HOI
XBOpoOu ceprs. Y mamieHTa copmyBamacsi KOM-
6iHOBaHa MiTpa/lbHa Bajia Cepls 3 NepeBaAKAHHAM
BUP@XEHOI MITpa/JbHOI HEJOCTATHOCTI. Y 3B’A3KY 3
IIpOrpecyBaHHAM K/IallaHHOI marosorii y 2023 poui
HalieHTy Oy/I0 BMKOHAHO IPOTe3yBaHHS MiTpasib-
HOTO K/allaHa ABOCTY/IKOBMM MEXaHiYHMM IIpOTe-
3oM SJM™ Masters Series Mechanical Heart Valve
(St. Jude Medical, 25 mM) y kappioxipypriuHomy
BigpinenHi. Ilicna omeparMBHOrO BTpPY4aHHA Halli-
€HTy IpU3HAYEHO [OBiYHYy aHTUKOAry/IAHTHY Te-
pamnito BapdapuHOM i3 peryisapHUM 1abOpaTOpHUM
koHTposieM MHB. Ha MoMeHT npoBefieHHA aHaJli3y
HallieHT OTPMMYBaB Tepalilo BappapyHOM IIPOT-
rOM HpUOIN3HO OHOTO POKY IiC/IA IMpPOTe3yBaHHSA
KJ/IallaHa.

I3 cynyTHIX 3aXBOpIOBaHb y Malli€EHTa [iaTHOCTO-
BaHO rinepToHiuHy xBopo6y II crapii (2 cryminb)
3 BMCOKMM CE€pPLIEBO-CyIMHHUM DU3UKOM, €KCTpa-
CUCTOIYHY apuUTMIlO, XPOHIYHY CepLEeBY HeMlo-
cratHicTh ITA crapii 31 30epeXKeHO CHUCTOMIYHOIO
¢dyHKIIi€I0 IBOr0O IUTYHOYKA, ITepeHeceHnit iHdapkT
Mmiokapma (2021 p.) Ta aTepocKiepo3 KOPOHAPHUX
cynuH. [lallieHT TaKo>XX Ma€ HaJ/IMIIKOBY Macy Tija:
iHeKc Macu Tilla CTaHOBUTH 33,2 Kr/MZ, 0 BifIo-
Biflae oxxupiHHIO I cTyNeH: 1 posIIAfaETbCA SAK 10-
JaTKOBMII (paKTOp CepLeBO-CYAMHHOTO PUSMKY. 3a
pesyabTaTaMu 1a00paTOPHUX JOCTiIYKeHDb BUABIEHO
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rinepxosiecTepuHeMilo, MiBUILEHH PiBHA MIIIONPO-
TeiniB Hu3bKoi minbHocTi (JITTHII) Ta nigBuieHHs
iHJIeKCy aTepOreHHOCTI, 1[0 CBilYNUTD NP0 HAsABHICTb
aTeporeHHol AMcinifgeMii Ta NiABUIEHUI PU3SKK
IpOrpecyBaHHA aTEPOCKIEPOTUYHNX 3MiH CyIVH.

Kniniuni dami na momenm ananisy

Y MOMeHT OOCTeXeHHS Halli€HT CKapXKUTbCSA Ha
3arajibHy ClIabKicTh, emisofy cepueOuUTTS Ta HifBU-
LIeHHA apTePiaIbHOrO TUCKY.

OO6’eKTMBHO: 3arajbHUII CTaH 3aJOBI/IBHUIL, CBi-
IOMICTh sICHA, IIKipHI MOKpMBU (isiomoriynoro 3a-
OapBrenHs. Aprepianpunit Tuck (AT) mepebyBaB y
MeXXax IiIBUILIeHNX 3HaYeHb, YaCTOTa CepLieBUX CKO-
pouenb (UCC) - 78/xs. Ilix yac ayckynbTarii cepus
BJICTyXOBYBaBCsl XapaKTE€PHUI MeTajeBUIl TOH Me-
XaHIYHOrO IpOTe3a MiTpa/lbHOTO KiamaHa. Takox
BifJ3Ha4a/MCsA IOOAMHOKI €KCTPACUCTONMN.

3a maHuMM exokappiorpadii BCTaHOB/ICHO HasB-
HiCTb KOMOIHOBaHOI MiTPabHOI Bafiyt CepIis 3 mepe-
Ba)XKaHHAM MiTpanbHOi HefocTaTHOCTi. PyHKIIiOHY-
BAaHHS MEXAaHIYHOTO IIPOTe3a MiTPajbHOTIO K/allaHa
3agioBinbHe. CucroniyHa QyHKIiA TiBOTO HITYHKY
36epexxeHa, ppakiist BUKUAY cKana 62% .

ITig gac 1ab6OpaTOPHOrO KOHTPONMIO CUCTEMU Te-
MOCTa3y MPOBOAMBCA PEryIAPHMII MOHITOPUHT IIO-
kasHuka MHB. ¥V mpomeci cnocrepexxenHsa 6ymo
3aikcoBaHO 10r0 3HIKEHH: 710 1,8, 1110 MOTTIO CBiff-
YUTY PO HESOCTATHIO aHTUKOATy/IAHTHY [il0 Bap-
¢dapuHy Ta MifIBUIIEHHS PU3NKY TPOMO0eMOOTIYHIX
YCK/IaiHeHb. Y 3B’A3KY 3 IIMIM IIPOBeJieHO iHAuBiay-
a/lIbHY KOpeKIilo 703u Bap¢dapuHy BifllOBiZHO MO
pesynbraris koHTpono MHB. Kopekuis mo3u Bap-
¢dapuHy IpoBoOAyIIACsA HOETAHO IPOTATOM Iepiofy
CIIOCTEPEXXeHHs BiAIIOBITHO IO pe3y/bTariB mabopa-
TopHOTrO KOHTpono MHB 3 MeTolo gocsirHeHHA 1ii-
JIbOBOTO TepPAIlleBTUYHOIO Jlialla3oHy 2,5-3,5.

IIpusnauena papmakomepanis

[TanienTy 6yn0 IpU3HaYeHO KOMIUIEKCHY Mefu-
KaMeHTO3Hy Tepallilo, CIpsAMOBaHy Ha Ipodimak-
TUKY TPOMOO0eMOONIYHNX YCKIafHEeHb, KOPEKIIio
apTepianbHOI rinepTeHsii, TiKyBaHHA XPOHIYHOI cep-
1IeBOI HENOCTaTHOCTI Ta HOpPMasli3allilo iligHOro
npodointo. IIpusHayenus oxommosano ACK, craru-
HY, aHTUTIlIepPTeH3NBHI 3acO0M Ta OIMH IMPENCTaB-
HMK TpyIu iHri6iTopiB MpoTOHHOI MOMIN. 3 METOIO
npo¢inakTuky TpoMO0eMOONIYHNX  YCKIaJHEHb
Hal[ieHTy IpU3HAUYE€HO AaHTUKOATY/IAHTHY Tepalilo
BapdapuHOM y 103i 2,5-5 Mr/mo6y mig KoHTponeMm
IIOKa3HMKa 3ropTaHHs Kposi. [losa migbupanacs iH-
JOVBiyanbHO 3 MiATPMMaHHAM T€paleBTUYHOrO fia-
nmaszony MHB 2,5-3,5 (Ta6m. 1).

Ocob6nmmBa yBara mnpupinsanacsa mabopaTOpHOMY
KOHTPOJIIO CUCTEMMU TeMOCTasy. Y Ipoleci Tepamii
Bap(dapyMHOM NalLliEHT INPOXOAUB 6araTopasoBuil
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Mpenapar Hosa

Meta NMPU3HAYeHHSA

Bapdapwuh
3aexHo Big MHB)

2,5-5 mr/poby (inavsigyanbHa Kopekuist

MpodinakTuka TpomboemMboniyHMX ycknagHeHb

AueTtuncaniumnosa kuciota | 75 Mr/goby AHTuTpOMbOUMTapHa Tepanis
ATtopBacTaTuH 20 mr/goby Kopekuist gucninigemii

biconponon 5 Mr/poby Ons U AT, , noTpebu Miokapaa B KUCHI
Enananpun 10 mr 2 p/poby Ona AT Ta |, HaBaHTaXeHHs Ha ceplie
OMenpason 20 mr/poby Jnsa 3axvcTy cnm3osoi 060N10HKYM LWAYHKa

KoHTponb MHB, 110 03BO/IANIO CBOEYACHO KOPUTY-
BaTH JO3yBaHHA NIpenapary Ta HiATpUMyBaTu JI0ro y
MeXax TepaleBTUYHOTIO [ialla30HY CTaHNAPTU30Ba-
HOTO iHfIeKcy Koaryuii. (puc. 1).

Y myHaMini iKyBaHHA Bifj3Ha4Ya/lIoCs NMOKpAIleH-
HS IOKa3HVKIB JIiMigHOro MeTabonmisMmy, 1O CBif-
YO NIPO 3MEHUIEHHS aTepOTreHHOI0 PU3MKY Ta IO-
TeHIli/iHe 3HVDKEHHA JMMOBIPHOCTI IpOrpecyBaHHA
aTEPOCK/IEPOTUYHMUX IIPOLECIB.

Pesynomamu cnocmepesiceHHs

ITicnsa Kopekuii MeAVKaMeHTO3HOI Tepalii Ta pe-
TY/IAPHOTO Kap/lio/IOTiYHOTO CIIOCTEPEXXEHHA Bifl-
3HayazacsAd IO3UTMBHA KIIiHiKO-mabopaTopHa [u-
Hamika. Iloxasuuk MHB nigsummsca 3 1,8 go 3,14
Ta [OCAT TepaleBTMYHOro Aiana3oHy. Crocrepira-
nucs crabinmisanis aprepiambHoro THcky (145/90 >
130/80 MM PT. CT.), 3MeHIIEHHs MPOSBiB eKCTpa-
cuCTONMI Ta YacTOTM CepLeBUX CKOpodeHb (88 -
78 yn./xs). Ilamient «X» Big3HaYaB IOKpalljeHHSA
3araJIbHOrO CaMOIIOYYTTs Ta Ii[IBUILIEHHSA TOJEPaHT-
HOCTI 10 $i3sMYHOrO HaBaHTAXXeHH: (Ta0I. 2).

3axnmouni pexomenoauii.

[TanienTy moKasaHe peErysApHe CIIOCTEPEXEHHS
Kappioznora 3a MiclieM IIpOXMBAaHHA i3 CUCTE€MaTU4-
HUM KOHTpOJIeM apTepia/lbHOTO TUCKY. PexomeHny-
€TbCs JOTpUMaHHsA 30anaHcoBaHOI i€t 3 obOMe-
JKEHHSIM CIIOXVMBAHHA COJli, TBAPMHHUX >KMPIiB Ta

Tabnuus 2. [InHaMika KIiHiKO-1ab0paTOpHUX
MOKa3HUKIiB MaIliEHTa

MokasHuk Ao Kopekd Micnsa nikyBaHHSA
Tepanii
ApTepianbHuii | 145/90 130/80

TUCK, MM pPT. CT.

MHB

1,8 [\, Tepanes-

3,14 (tepanesTuy-

TUYHOrO piBHA) | HWIA piBeHb)
Exctpacucronia | HasBHa MoogmHoki
eKCTpacucTonu
YCC, yn./xs 88 78
CamonouyTTa 3aranbHa 3MeHLWweHHs
cnabkicTb, cnabkocTi Ta enizo-
cepuebutra nis cepuebutTs

MPOAYKTiB i3 BUCOKMM BMICTOM XOJIECTEPUHY, 3 IIe-
peBarow oBoUiB, GPPYKTIB, prbM Ta LiIbHO3EPHOBUX
npoaykriB. HeoOXigHO BM3Ha4YaTK piBeHb XOJIecTe-
PVIHY OJVH Pa3 Ha IiBPOKY, IPOBOAUTY LOMICAYHIIA
KOHTpO/b NnokasHuka MHB Ta cyBopo morpumysa-
THCA IPU3HaYeHOI aHTUTpoMboTiuHOi Tepamnii (ACK
Ta Bappapuuy).

ObroBopeHHs

PosrnanyTuil KIiHIYHMII BMIIQJJOK JEMOHCTPYE
3aCTOCYBaHHA CY4YacHUX IiJXOMiB /10 aHTUTPOM-
00TMYHOI Tepamii y maijieHTiB micia npoTe3yBaHHA

3,5

3,0

2,5

2,0

1,5

1,0
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PucyHok 1. Mounitopunar MHB y narnjienTa Ha ¢oHi moeranHoi kopekiii 1o3u Bapdapuny
B nepiop 11.2023-10.2024.
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MiTpa/IbHOrO K/IamaHa. BukopucTaHHA KoMOiHO-
BaHOI cxemnu nikyBaHHA (Bapdapun + ACK) 6ymo
OOIpYHTOBaHe HAABHICTIO MEXaHIYHOIO KJalaHa
Ta CYIyTHBOI illeMiYHOI KapfianbHOI IIATO/MOTil Ta
BifiIOBifiaZI0 TOJIOKEHHAM YMHHUX K/IIiHIYHUX pe-
koMmeHpaniit European Society of Cardiology [4] Ta
American College of Cardiology/American Heart
Association [5]. 3rigHO 3 HacTaHOBaMU, aHTUKOATY-
JIAHTHA Ta aHTUArperaHTHa Tepalid € JOLiNbHOI0 32
HasgBHOCTI [I0Ka3aHb, 32 YMOBM PE€TEIbHOIO MOHITO-
PMHTIY IIOKasHMKIB remocrasy [3, 6]. O6pana dap-
MaKOTepaleBTU4Ha CTPATErid B JAHOMY K/IiHIYHOMY
CIIOCTepEXKeHHi y3TOM)KY€ETbCA 3 JOKa30BUMM JaHMU-
MU cydacHoi nitepatypu [1, 7].

Ananiz pmanux sitepatrypu PubMed (2024-
2026 pp.) cBiguuth, mo MHB xoxHi 3-4 TVOKHI
pO3INANAETbCA AK CTAHLAPTHUM IiAXiJ 4O MOHI-
TOPVMHIY aHTMKOAry/SIHTHOI Tepamii BapdapuHoM,
IO JI03BOJIsSIE CBOEYACHO BUABIATU BapiabenbHICTD
KOAry/lIAlifiHMX IOKa3sHMUKIB [2, 4, 5, 8]. 3HauyuIicTh
PEry/IApHOrO MOHITOPMHTY HiiBUINYETHCA 32 YMOB
nosinparmasii, 3MiH QyHKIII Ie4iHKM Ta HasABHOCTI
CYIyTHBOI NATOJOTil. Y IpeACcTaBIeHOMY KIiHi4YHO-
My BUIaJKy KOHTpoinb MHB nposopuscsa momicay-
HO 3 TIOJJa/IbIIOK0 KOPEKIieo 103U BapdapuHy Bif-
MIOBiJJHO IO OTPMMAaHMNX pe3y/bTaTiB.

Y MDKHAapOZHMX HAyKOBMX NyOTiKaIligx IIOBi-
OOMJIAETbCA NPO BaXKIMBICTh iHAMBifyamisalii mo-
3yBaHHA BapdapyHy y NalieHTiB micna iMmmanTanii
MeXaHiYHUX KnanaHis ceprg. Oco6muBy yBary mpu-
OilIEHO CK/IaHOCTI Teparlil, 110 3yMOBJIEHa By3bKUM
TepaneBTUYHNM IHTepBAZOM MK e(peKTMBHOK Ta
MOTEHIITHO TOKCMYHOIO [03010 Ipenapary [2, 3, 9].
3 MeTOI0 MiBUILEHH TOYHOCTI Hifbopy miaTpumy-
BaJIbHOI 103U Bap¢hapuHy JOCTITHIKY PO3IIAATD
BMKOPUCTaHHs a/JTOPUTMiB MalIHHOTO HaBYaHHA
[10], sixi ;o3BOMAIOTE iHTErpyBaTy KiIiHi4HI, 1abopa-
TOPHI Ta TeHeTUYHI ITapaMeTpy maiieHTis [11].

Y 2024 poui KMTalCbKUMMU AOCTiZHUKAMU OYIO
PO3p0o06IeHO HOMOTpaMy A/Isl IPOTHO3yBAaHHS PU3N-
Ky KpPOBOTEY, aCOLi/IOBaHMX i3 3aCTOCYBaHHAM Bap-
dapuny. lannit iHCTPYMEHT PO3IIANAETHCA AK JOIIO-
MDKHUI Y KIIHIYHOMY NPUITHATTI pillleHb, 30KpeMa
IIpy iHAMBifyani3anil MO3YBaHHA 3 ypaXyBaHHAM
KJIiHIYHMX XapaKTepucTUK narnienra [12]. BogHouac
3a3HayYeHi MigXoAy NOTpeOYITh MOAIbIIOL Baslifia-
1ii Ta migTBepKeHH KITiHIYHOT e(peKTUBHOCTI.

PerpocnexTuBHMII aHami3 gaHMX ManieHTa «X»
[I0Ka3aB TpMBaje 3aCTOCYBaHHA HU3bKMX 03 ACK
AK 3ac00y BTOPMHHOI TpO(iTaKTUKN aTepoTpoM60-
TUYHYX YCKIa/IHEHD 3 YpaXyBaHHAM iHANBifyaTbHO-
rO pU3UKy KpoBoTed [4, 5, 13]. [Janwit mipxin y3rop-
JKYETbCA 3 YMHHMMM KIiHIYHMMM PEKOMEHJALiAMMU
[6, 14], sixi nepen6aya0Th 3aCTOCYBAaHHS AHTUTPOM-
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6ounrapHoi Tepamii y Haui€HTiB i3 XPOHIYHUM KO-
POHapHMM cUHApOMOM [9, 15] Ta IepeHeceHUM iH-
¢dapkroM Miokapsa 3a BiICYTHOCTiI IPOTHUIIOKAa3aHb
(xmac Ila, piBeHb fokasoBocTi B) [16].

Y HaykoBUX [)Kepe/lax HOBilOMIAETbCA MpO 3a-
CTOCYBaHHs KOMOiHOBaHOI aHTUTPOMOOTUYHOI Te-
pamii y IaLieHTiB IicnA KaphioXipypriyHmx BTpY-
YaHb i3 BCTAHOBJ/IEHHSAM MEXaHIiYHOro Kjamasa [17].
Bapdapnn ta ACK 4mHATD afuTMBHMII BIUIMB Ha
CHUICTEMY IeMOCTasy, 10 MOXKe MiIBUI[yBaTy PU3UK
KpoBoTed. BukopucranHsa Ttakoi kom6iHamii y ma-
IIi€HTIB i3 MeXaHIYHMMM KJIallaHaMM Ta BUCOKUM
TPOMOOTIYHMM PUSUKOM PO3IIANAETHCA K MOTEH-
iiTHO 0OIPYHTOBaHe 32 YMOBM PETETbHOTO KOHTPO-
o MHB Ta oniHku iHAMBiZyanbHOTO PUSUKY (8,17,
18]. Y npencTaBneHOMy K/IiHIYHOMY BUITAfIKy TaKOX
BMKOPMCTOBYBABCA TaKUI JIIKyBa/IbHMI MifXif.

BaxmuBolo € TakoX B3aeMofis BapdapuHy 3
oMernpasonoM, 10 Mae ¢GapMaKOKiHETUIHMIT Xa-
paktep. Omernpa3on Mo)xe iHribyBaTu aKTUBHICTH
isopepmenTiB cructemu nuroxpomy P450, 3oxpema
CYP2C19 ra yactkoBo CYP2C9, saki 6epyTb y4acTb
y MeTabomnisMi Bapgapuny. Lle Moxxe mpusBoguTH! 10
HiBUIEeHHs KOHIIeHTpalil akTuBHOI Qpakiii mpe-
napary Ta 36inpieHHs nokasuukis MHB [19, 20].
3acTocyBaHHA OMEINpPa3oly B JaHill cXxeMi poO3IiA-
TA€ETbCA AK IacTPONPOTEKTUBHA CTpATeTid 3 METOIO
3HIDKEHHSI PpU3MKY ITYHKOBO-KMIIKOBMX YCK/Iaf-
HeHb Ha (OHi KOMOIHOBaHOI aHTUTPOMOOTUYHOI Te-
pamii [20].

Y xniHiYHOMY BUIAfIKy Mal[i€eHTy 3 KOPOHapHUM
aTepOCK/IepO30M INPU3HAYEHO CTATMHU. ATOpBacTa-
TVH MeTabo0/1i3yeThcs epeBaXkHO 3a yyacTio CYP3A4
Ta He YMHUTH BUPAKEHOTO iHri6yod4oro BIUIMBY Ha
cucremy nuroxpomy P450, ogHak y JeAKMX CIOCTe-
PEXEHHAX OIMCAaHO MOXX/IMBE MOMipHE MiJBUILEHHA
MHB mnicna moyarky Tepamii, IMOBipHO BHAC/TiJOK
3MiH 6ilKOBOro 3B’3yBaHHA 2060 BIUIMBY Ha IedYiH-
koBuit Metabomnism [21]. Kombinanis Bapdapuny 3
aTOpBACTaTMHOM HOTPeOYe PEeryIsApHOTO KOHTPOJIIO
KOAry/IALiiHOIO CTaTyCy /i CBOEYACHOIO BUABJIEH-
HS MOX/IVBVIX TeMOPAriyHNX YCKIagHeHb [21, 22].

IToepnanna BapdapyHy 3 aHTUTiIEPTEH3UBHUMMU
IpenaparamMy, TaKMMU SIK eHajanpu1 Ta 6icompo-
JIOJ, SIK TIPAaBUJIO, HE ACOLIIIOETHCSA 3 KIIIHIYHO 3HAYY-
VMM TpAMUMA (PapMaKOJIOTiYHVMY B3a€EMOAIAMI,
IO CBiAYUTDH IPO IXHIO BiTHOCHY (apMakoTeparie-
BTUYHY CyMicHicTb [23].

Y mpepcTaBlieHOMY KIiHiYHOMY BUIAfIKy 3acCTO-
CyBaHHS 0araTOKOMIIOHEHTHOI QapMakoTepamii y
nauieHTa norpebye perynspHoro koHtpono MHB,
OLIiHKM (paKTOpPiB pU3UKY KPOBOTEY Ta KIiHiKO-pap-
MaKOJIOTiYHOIO MOHITOPMHIY 3 METOI0 3MEHIIEHH:A
JIMOBipHOCTi PO3BUTKY ITOTE€HLIIHMX YCK/IaJHEHD.
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BucHoBkwM 2. CrmiBmpaus MK KrTiHiYHMM ¢apMmaneBToM i

1. ¥ nanienTis kappionoriuHoro npodinio Baxxmm-  ¢GapMaleBTOM aNTeYHOI MPAKTUKU MOXEe CIPUITH
BUM € iHAVMBiTyaIbHMIT MiAXiA O aHTUKOATY/IAHTHOI  HifjBuIeHHIO Oe3reky (apMakoTeparil y mamieHTiB
Tepamil, 0 BK/IOYA€ peryasapHuii Kontponb MHB i3 ceplieBo-CyAMHHOI0 IIAaTOJIOTIEI0 IISAXOM BUAB-
Ta OL[{HKY PM3MKy IeMOpariyHMX i TpoM00eMOO/IiY-  JIeHHs MOTeHL{MHNX JKapChKMX B3aEMOZIN Ta 3a-
HIUX YCK/IaHEHb. OesnedeHHs ¢papMaLeBTUYHOTO CYIIPOBOLY.

MpucTaTteiHi posginu
MNepBWHHI pani Ta MaTtepianu. [epBUHHI AaHi Ta MaTepianu, WO NIATBEPAXKYOTb Pe3ynbTaT LbOro AOCHIAXKEHHS,
MOXYTb ByTV HafaHi BiLNoBifaNbHNM aBTOPOM 3a 06I'PyHTOBAHUM 3aMUTOM.

O6MexkeHHA pocnipkeHHs. [ocnigkeHHsa Mae neBHi obMexeHHsi, 3okpeMa obMexeHwin po3Mmip Bubipkn Ta
OLHOLEHTPOBMI XapakTep LOCHIAXEHHS, L0 Moxe 0bMexXyBaTW y3arasibHeHHs OTpMMaHWx pesynbTaTie. Moganblui
LOCNIAXKEHHS i3 3aNy4eHHAM Binblumx BUOIpoK HEODXiAHI Ans NiATBEPAXKEHHS OTPUMAHUX JaHMX.

®iHaHcyBaHHS. [laHe [OCHIAXEHHS He OTPMMAasno 30BHILIHLOIO GiHaHCYBaHHS.

EtuuHe cxBaneHHs. 3rigHo npotokony N2 22 3acipaHHa kadenpu KniHivHo dapmakonorii Ta kniHiYHOT dapMaduii
HauioHanbHoro MeguyHoro yHiBepcuteTy iMeHi 0.0. BoroMonbug. [laHa poboTa He noTpebyBana npoxoa>keHHs eTUYHOT
KOMICIT y 3B'A3Ky 3 JOTPUMAHHAM YCiX BUMOT MO 3aXUCTy NEPCOHaNbHMUX AaHMX nauieHTa. byno oTpuMaHo nucbmoBy
iHbopMoBaHy 3roay nauieHTa Ha 06pobKy nepcoHanbHUX AaHUX.

KoHnikT iHTepeciB. ABTOpK 3aaBASA0Tb NPO BiACYTHICTb KOHNIKTY iHTepeciB. Bci aBTopu aanu 3rogy Ha nybnikauito
LLbOro pyKonwucy.

BuKopMCTaHHS WITYYHOrO iHTENEKTY. IHCTPYMEHTH LUTYYHOrO iHTENEKTY BUKOPUCTOBYBANNCS BUKIIOYHO AJIS MOBHOMO
peparyBaHHs, BUNpPaB/IeHHS rpaMaTUKK Ta NOKpaLLeHHs 3po3yMiNocTi pykonucy. ABTopu nepeBipnav 1 3aTBepAMIm
0CTaTOYHY BEPCito TEKCTY Ta HeCyTb MOBHY BiANOBIAANbHICTb 3@ 3MICT CTaTTI.
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Abstract. Introduction. The use of warfarin in patients with mechanical heart valve prostheses is an important
component of thromboembolic prevention; however, it is associated with clinically significant drug interactions and
hemorrhagic complications. Particular attention should be paid to patients with comorbid cardiovascular diseases
receiving combined antithrombotic therapy.

Aim. The aim of this study was to substantiate the importance of clinical and pharmaceutical support in warfarin
therapy in a patient with a mechanical mitral valve prosthesis.

Materials and Methods. A retrospective analysis of the medical records of a 52-year-old patient with chronic
rheumatic heart disease after mitral valve replacement was performed. Clinical and pharmaceutical analysis of
pharmacotherapy, assessment of international normalized ratio (INR) dynamics, and evaluation of potential
interactions of warfarin with acetylsalicylic acid, omeprazole, and atorvastatin were carried out.
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Results. INR fluctuations within the range of 1.8-3.14 required warfarin dose adjustment. The most clinically significant
interaction was identified between warfarin and acetylsalicylic acid, which increased the risk of hemorrhagic
complications. Regular INR monitoring allowed stabilization of hemostatic parameters and improvement of the
patient’s clinical condition.

Conclusions. This clinical case illustrates the importance of individualized anticoagulant therapy and clinical and
pharmaceutical monitoring to ensure treatment safety in patients receiving warfarin.

Keywords: warfarin, heart valve prosthesis, anticoagulants, drug interactions, aspirin, international normalized
ratio.
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HNeMeHUiq 3 TinbUsAMHU JleBI:
N KNiHIYHUX BUNapoK audepeHLinHol AiarHoCTUKK
aTMNoOBOro NapKiHCOHI3MY

fipocnaBa lMeTpaweBcbKka, AHacTacisa LLkogiHa, Muxaino [lenbBa

[MonTaBCbKMI fep>XXaBHUI MeAUYHUI YHIBepcUTeT, M. [NonTaea, YkpaiHa

AHoTauisi. Bcmyn. ITapKiHCOHI3M Ta IeMeHIisl CTAaHOB/ATb 3HAYHY MPOOIEMY AL Cy4aCHOTO CYCIIIIBCTBA, afpKe
MeMIMHa MOXKe 3aIIPOIIOHYBATH JIIle CUMIITOMATMYHe JTiKyBaHHsA, siKe Moxke 6yTu epeKTyBHillIe 32 YMOB fiia-
THOCTMKY Ha paHHIX eTamax nporpecyBanus. Ha cboropHinmHii feHs IpoBecTy Boany gudepeHLiiHy fiarnHocTuky
CUHJPOMY aTMUIIOBOTO NapKiHCOHI3MY Ta IIOCTaBUTH NPABWIbHUN [IiaTHO3 3a/IMIIAETbCA CKIAJJHOIO 3a/la4dero, 30-
KpeMa B YMOBaX 0OMeXXeHNX [IiarHOCTUYHUX PeCYPCiB.

Mema. Metow pocmimKeHHs 0yn10 IpoBecTy AudepeHLiiiHy NiarHOCTUKY aTHIIOBOIO NapKiHCOHI3My Ha OCHOBi
KOHCEHCYCHUX Mi>KHaPOJHMX KpUTEPiiB Ha IPUK/Ia/li KJIiHiYHOTO BUIIAJIKY IeMeH1Iii 3 TinbLAMY JIeBi, a Takox mpo-
BEMOHCTPYBATH AiaTHOCTUYHMIL Ta TEPAIIEBTUYHMII IPOLIEC 3 BUKOPVCTAHHAM KIiHIYHNX, HEMPOBi3yanisaliliHuX,
e/1eKTPoi3ioNOTiYHNX Ta HePOTICUXONOTiYHUX KPUTEPIiB.

Mamepianu ma memoou. IlpencraBneHo KIiHIYHMIT BUNIAJIOK Malli€HTa 75 POKIiB 3 aTMIIOBMM HapKiHCOHi3MOM.
Hapano indopmoBaHy srogy Ha myo6mikauito. [TpoBefieHO: HEBpOJIOTiuHe 0OCTeXeHHs, HeIPOICUXO/IOTiuHe Tec-
tyBaHHA (Mini-Mental State Examination, Montreal Cognitive Assessment), MarHiTHO-pe30HaHCHa ToMorpadis
TOTIOBHOTO MO3KY 3 oLiHKOI0 arpodii (1ukama Global Cortical Atrophy), enexrpoenuedanorpadis, reBogomna-recT.
JliarHo3 BcTaHOBJIEHO 3rifHO 3 KpuTepisiMmy MiKHapopHOro ToBapucTa xsopobu [TapkiHcoHa Ta pyXxoBux posna-
ZiB, a TAKOXK KOHCEHCYCY fieMeHlIii 3 TinbiaMu Jlesi. TpuBamicTp criocTepeskeHHA — 6 MicALiB.

Pesynvmamu. OnineHo epekTuBHICTD Tepamii iHribitopamu xoniHecTepasu, aHTUIAPKIHCOHIYHMMI IIpeIapaTamMu
Ta Me/laToHiHOM. IIpoBefieHO eTanHy AMdepeHLiiHy AiarHOCTUKY aTUIIOBOTO MapKiHCOHi3MY. CIIOYaTKy BCTaHOB-
JIEHO [iarHO3 MHOXXVMHHOI cucTeMHOI aTpodil napkiHcoHiyHOro mifTHIIy Ha mifcrasi onirobpapukizesii, mnacTuy-
HOI rineproHii, aTakcii KiHI[iBOK Ta moraHoi BiANoBiAi Ha neBofomna-TecT. OFHAK BUABICHHS IIOBTOPHUX eIi30/iB
KOTHITMBHMX GyKTyauiit fo piBHA nomiproi gemenuii (MMSE 19-20 6ariB) Ta mepcucCTyoYMX Bi3yalbHUX ra-
TIOLMHAILIIN, 110 € KPUTepisiMM BUK/IIOYEHHS MY/IbTUCUCTEMHOI aTpoii, IpyusBeno 10 meper/sify AiarHosy. Bera-
HOBJIEHO KJIiHiYHO BipOTifIHy fAeMeHLjio 3 Tinmbusamu JleBi 3 yciMa 4oTMpMa OCHOBHMMM O3HAKaMM: KOTHiTUBHUMU
¢drykTyanisamMm, BisyaIpHUMM TaIIOLMHALIAMY, KTIHIYHO IMOBIpHMM HOpYIIEHHHSIM IOBeRiHKM y ¢asi MBUAKO-
ro cHy Ta nmapkinconismom. Kom6inoBaHa Tepamis puBacTurmiHoMm (3 Mr 3paHky, 1,5 Mr Ha Hi4), aMaHTaJAMHOM
(100 mr/po6y), neBokomoM petapp (100/25 mr/mo6y) Ta MematoriHoM (10 Mr) FO3BOMMIA FOCSATTY 3HAYHOTO KIIi-
HiYHOTrO IOKpAllleHHS: 3MEeHIIEeHH YaCTOTU KOTHITMBHO-TaTIOLMHATOPHUX (IYKTyawiil fo 1 pasy Ha 2-3 micsmi,
HOKpaIjeHHs KOTHITUBHUX QyHKIit (MMSE 22 6ann), 3HI>KeHHs M'sI30BO1 PUTiFHOCTI Ta BiTHOB/IEHHS YaCTKOBO-
r0 CaMOOOCITyrOBYBaHH.

Bucrosok. Bunajjok feMOHCTpye KJIaCM4YHY JIEMEHLII0 3 TifbsAMY JIeBi 3 yciMa 4oTMpMa JIiarTHOCTMYHMMM O3Ha-
KaMM, ajie UII0CTpye TUIIOBI TPY[HOLL Yepe3 MepPeKPUTTA IpPOsABIB CMHYK/eiHONaTill. PaHHA mosABa KOTHITMBHUX
¢dykTyanii, ralonyHALIi Ta po3/aj MOBeiHKY IIif yac MBUAKOL a3y CHY B OENHAHHI 3 Pe3UCTEHTHNM Iap-
KiHCOHI3MOM CTBOPIOE BucOKocnenndiuHmii matepH geMeHuii 3 Tinblsamu Jlesi, HaBiTb py HasABHOCTI aTakcil Ta
aBTOHOMHOIL ;[MC(byHKL[i'l'.

KntouoBi cnoBa: emenitis, xBopo6a Tinbiiis JleBi, crapeya emeHIis 3 Tinpisivu JIeBi, HellponereHepaTBHi 3aXBO-
PIOBaHHSA, CUHYKJIEIHOMATII.
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BceTyn

B 21 cromiTTi meMeHIliA 3a/MMIIAETHCA OTHUM 3
HaCK/IaJHIIIMX y AiaTHOCTUIII Ta TiKyBaHHi JiarHo-
30M, i OJIHOYAaCHO IOCTYIOBO HaOyBae MaciTabiB
emigemii. Hait6inbIn 4acTo [iarHOCTOBAHMMM JeMeH -
LiAMY 3a/IMIIAI0THCA XBOpoba AjblireiiMepa, TaK sK
BOHA € 1iarHO30M BUK/IIOYEHHs, Ta CyJVHHA IeMeH-
1isd, 10 BUCTAB/IAETHCA 3a YMOB IiATBEPIYKEHHS CY-
JVMHHOI KaTacTpo(u, 10 MOITIa CTATU IPEKYPCOPOM
KOrHiTMBHOro fedinuty [1,2]. [IpoTe 1eBoBa YacTKa
IeMeHIIill He BUHMKA€E AK OKpeMe 3aXBOPIOBaHH:, a
CTa€ CKIaIOBOI0 CMH/IPOMY aTUIIOBOTO ITAPKiHCOHI3-
my (AII) [4]. B Takux Bunaakax nposecty audepeH-
niitny piarsoctuky ([ )crae Habarato ckiapHinre,
aJKe KOTHITUBHI Ta ITOBEiHKOBI IOPYIIEHHA 4acTO
MPOTPecyIoTh MOCTYNOBO Ta HEMOMITHO I CaMUX
XBOpMX Ta IX PiIHUX, a OT He JiKOBaHUII TpUBaIUi
4ac MApKiHCOHi3M, 3MYLIye 3BEPHYTUCA JI0 JiKaps
IIpY BUPAXKEHUX MOTOPHUX PO3/Ia/iax, WO 3Millye M-
aTHOCTMKY AeMeHIIii Ha 3afiHill maH [5].

Hiarnos gemennii 3 tinbusamu Jlesi (ITJI) moxe
O6yTy HacTibky BapiabelbHUM y CBOIX KIiHIYHMX
HOMiHaHTaX Ha pi3HMX eTalax 3aXBOPIOBaHHA, 1[0
BapiaHTY AiaTHO3y MOXKYTb KO/IMBATHUCA Bifi XBOpOOM
ITapkiHCcOHa 3 IposABaMM aKiHETMYHOrO KpU3y i 1o
IICMXOTUYHOTO Halapny. BogHovyac MiKyBaHHA TaKOTo
HaljieHTa 3aBX/y 0y/e CTOATU TOCTPO Ta SMYLIYBaTH
niKapsA NpUiiMaTy pillleHHA IBUAKO, AKPa3 Ha OCHO-
Bi peTe/IbHOTO IpoBeieHHs iU epeHIIiiiHOI AiarHoC-
TUKY XBopobu ITapkiHCOHa 3 CYVHHOIO IeMeHIIi€l0
Ta 3 pisunmMu popmamu All [4,6]. Haitbinpiue cknaz-
HOWIiB BMHMKAE Ha erami [IJl aTumoBoro mapkiH-
COHI3My 4Yepe3 NEpEeKpPUTTA KIiHIiYHUX CUMIITOMIB,
TaKUX AK IApKiHCOHi3M, KOTHITMBHI ITIOPYLIEHHA Ta
BEreTaTVBHI po3/lajy, 10 € CIJIBHUM [/A pisHUX
¢dopm AIl. Oxpemor npo6eMoro € 0OMeXeHICTb B
HiarTHOCTMYHMX MeTofax, Takux Ak DaTSCAN, morri-
comHorpadis Ta BusHaYeHHs crenudivHux 6iomap-
KepiB [7]. AKTya/lbHICTb BiIbHOTO BOJIOAIHHA ILi€I0
Il monArae y KapAMHAa/IbHIN PisHULI MeAVKaMeH-
TO3HOI Tepallii, aJ>Xe Ipenapary Mepioi JiHii ofHiel
XBOPOOM 4acTO MOXYTb OYTM HPOTUIIOKa3aHi Ipu
inmiit. Tak, anTuxoniHecTepasHi IpenapaT MOXYThb
6y™n epextrBanmu npu ATJ1, ane HeepeKTMBHIMMI
npu MynbrucucteMHiit arpodii (MCA), rodaminep-
TiYHi Ipenapary Jid NiKyBaHHA IIApKiHCOHiI3SMY MO-
J)KYTb TIPOBOKYBaTM PO3BUTOK TajIOLMHATOPHOIO
CUHJIpOMY, a aHTUIICUXOTUKM, 3aCTOCOBaHi 3 METOIO
JKBifaLil raIoLMHALIN, MOXXYTb CIIpUYMHUTY PisKe
TIOTipIIeHHSA CTaHy MALliEHTa aX [0 PO3BUTKY aKiHe-
TUYHOTO KPU3Y Ta 37I0SAKICHOTO HENpOIeNTUYHOIO
CUHIpOMY, Yepe3 (peHOMeHaTbHY Yy TIMBICTD 1O Me-
nukaMmeHTiB [8]. Toxx, 06i3HaHicTh PaxiBLiB 3 pisSHUX
MeIMYHMX rajy3eil Ta Ha piSHUX PIBHAX HalaHHA Me-

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026

AUYHOI JoTIOMOrH y Audepeniiiuiit giarnoctuni ATl
€ aKTya/JIbHUM JI/IA CBOEYACHOI IIOCTAaHOBKM JiarHo-
3y Ta IOYaTKy BiJIIOBiHOTO JIiKyBaHHA, 110 3HAYHO
36i/1b111y€E eeKTUBHICTD Tepartii.

MeTta

[TpoBectu pudepeHIiliHy iarHOCTUKY aTUIOBO-
ro NapKiHCOHI3My Ha OCHOBi KOHCEHCYCHUX MiKHa-
POIHMX KpUTEPiiB Ha MPUK/Iafl KIiHIYHOrO BUIA/IKY
meMeHIil 3 TimbuAMu JIeBi, a TaKOXX MPOEMOHCTPY-
BaTU JialHOCTMYHMI Ta TEPAIEBTUYHUI IIpOLEC 3
BUKOPUCTAaHHAM K/IiHIYHUX, HeMpOBisyanisalillHuX,
eneKTpo(i3ioNoriyHNx Ta  HEMPOICUXONOTIIHUX
KpuUTepiis.

MaTtepianu Ta MeTogu

O6’eKTOM JOCHIIPKeHHA CTaB K/IIHiYHMI BUIIA-
TOK TIaIfieHTa 40/I0Bivoi cTaTi, 75 pokiB. Kniniunnii
BUIIAJJOK ONMCAHO 3 JOTPUMAHHAM IIPUHUMNIIIB KOH-
dimeHIiTHOCTI Ta eTUYHMX HOPM 3TiffHO 3 [enbciH-
CbKOIO fleKnapanielo. IlariieAToM HaflaHO MMCbMOBY
inpopmoBaHy sropy Ha my6mikaljifo KTiHIYHUX fa-
Hux. KiiHidyHe o6cTe)XeHHSA BK/IOYAIIO JeTalbHUI
30ip aHaMHe3y 3aXBOPIOBAaHHA Ta >KUTTA, OIUTY-
BaHHA POAVYIB INOLO PAaHHIX KOTHITMBHMX Ta IIO-
BEJiHKOBMX 3MiH, KOMIIJIEKCHUII HEBPOJIOTiYHMIA
ornap. IlpoBopunocs auHaMiuHe CIOCTEpEXKEHHS
IPOTATOM 6 MicALiB 3 IIOBTOPHMMM HEBPOJIOTiY-
HuMu ornapamu. HeliporcuxosnoriyHe TecTyBaHHA
MPOBOAUIOCS 3 BUKOPUCTAaHHAM CTaHJAPTU30Ba-
HuX 1Kaa: Mini-Mental State Examination (MMSE)
IUISL OL[iHKY I7I06A/IbHOTO KOTHITMBHOTO CTAaTyCy Ta
Montreal Cognitive Assessment (MoCA) pmns Bu-
AIBJICHHA KOTHITMBHUX IIOpYIIeHb 3 aKI[eHTOM Ha
BUKOHaBYi Ta BidyanbHO-pocTopoBi ¢ynkuii. Tec-
TYBaHHs NPOBOAMIOCS 6araTopasoBO I OLIHKU
AMHAMIiKM KOTHITMBHMX (YHKIiI Ta BUAB/ICHHA
¢dmykryaniit. Heitposisyanmisaniini  gocmifxeHHA
BKJIIOYQ/IM  MAarHiTHO-pe30HAaHCHy ToMorpadito
(MPT) mnonepekoBO-Kpy>KOBOro Bifiny xpe6Ta
ISl BUK/IIOYEHHsI BTOPYHHMX IPUYMH OO0 Ta py-
XOBUX NOpyIIeHb, a Takok MPT romoBHoro mos-
Ky (mpoBemeHo ABiui 3 iHTepBasoM 3 micAmi) s
OLIiHKM CTPYKTYPHMX 3MiH, BUK/ITIOYEHHA CYIMHHOL
natosiorii Ta oniHkyu arpodivynux mpouecis. OniH-
Ka CTYIeHsA KOPTUKaabHOI aTpodii mpoBoamiacs 3a
mkasoio Global Cortical Atrophy (GCA). Enexrpo-
¢isionoriune [oCmimKeHHS — eNeKTpoeHIedanorpa-
¢is (EEI) - mpoBopmiacst [jisi BUSB/IEHHS Xapak-
TepHMUX JUIs1 feMeHIil 3 Tinbusimu Jlesi smiH [9].

IliarHO3 BCTaHOBIIOBaBCA 3rimHO 3 Movement
Disorder Society Criteria for MSA (Gilman et al,
2022) [10] Ta DLB Consortium Criteria (McKeith et
al., 2017) [11]. OwinoBanucst YOTUPU OCHOBHI KIIi-
Hiuni o3Haky ] TJI (korniTusHi drykTyanii, Bisyans-
Hi raymonuHanii, posiaz nosefiHky y ¢asi MBUAKOTO
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cay (RBD), mapkiHcoHi3M) Ta migTBepmxKyloui 6io-
Mmapkepu [7,9].

Tepamiss BKmMOYama 3HeOOMIOBAIbHI IpeIapaTH,
AQHTUIAPKIHCOHIYHI 3ac00M (aMaHTa[uH, TeBOKOM),
inribitopu xomiHecTepasu (JOHeme3ms1, puUBac-
TUrMiH) Ta MenaroHiH. EdextuBHicTb oljiHIOBama-
cA 3a IMHAMIKOK KOTHITMBHMX (YHKIIiil, 9aCTOTOIO
¢drrykTyauii, BUpakeHiCTI0O MOTOPHUX CYMIITOMIB Ta
piBHeM QYHKIiOHa/IbHOI He3a/IeXKHOCTI.

Onuc kniHiyHoro BUNagKy

Yonosik, 75 poKiB, 3 BUIL[OI0 OCBiTOI0, 1110 PALII0E
B aKaJleMiYHOMY CepejOBUILi, 3BEpPHYBCA [0 KIiHIKM
Iic/A MafivHsA, [0 BUHMKIIO Iic/A pi3KOro BCTaBaH-
HA 3 JIDKKa, ITiC/IA Y00 He 3Mir CaMOCTIiIHO XOOWUTM.
BigMiyaB yTpymHEHHA PyXiB BHACHiJOK CKYTOCTI
M’A13iB, 1J0 CYNIPOBOIXKYBA/IOCS Bif4yTTAM CHOBi/Ib-
HeHocTi. BuciosmoBas ckapru Ha 6inb y crivHi, 6116
y IpaBOMY Ky/IbIIOBOMY Cyrnobi Ta cTerHi, 6imb y
HOIepeKy, CKYTiCTb pyXiB, Ipo6nemMn 3i CHOM y BU-
IJIAZL YaCTHX IPOOYIKEHb.

Y 1-11 geHb NpM OIVIAAL Y MALliEHTA BUSABJIEHO TO-
cTpuit 6ONBOBMII CUHAPOM Yy TpaBiil 3JyXBUHHIN
BiTAHLL, 0 Bififa€ B HOTY, CiIHMINO Ta IIOIEPEK,
HEMOXIUBICTb IIOBHICTIO PO3IrHYTM CTerHO, Oilb
Ta HabpsIK mpasoro komiHa. 3a manumu MPT ITKBX
BUABJIEHO O3HaKM eKkcrTpysito L1-L2, cekBecTpoBa-
Hy ekcTpysito L5-S1, BifHOCHMIT LleHTpanbHUIl Ta
OOKOBUIT CTEHO3 XpeOeTHOTro KaHaay B CerMeHTax
L1-2-3-4-5-S1, medopmyroumii CIIOHAMIOAPTPO3 Ta
CIIOHAM/IBO3 TIOTIEPEKOBO-KPVKOBOTO Biffiiny xXpe6-
Ta, AedOPMYIUNIT OCTE0APTPO3 KIYOOBO-KPUXKO-
BUX CUWIEHYBaHb, I/ICOICOIT IMPaBOPYY 3 HAOPAKOM
M SIKUX TKaHUH. Y 3B’A3Ky 3 Hee(eKTUBHICTIO JleKc-
keTonpogeny Ta kcepokamy mpusHadeHo Hedomam
y mo3i 20 Mr fBidi Ha JleHb 3 METOI0 3HeOO/IeHHA Ta
IPOTU3AIAIBHOTO e(peKTy.

Ha 5-i1 fjleHb BUSAB/IEHO 3MEHIIEHHA 0OOTbOBOTO
CUHJIPOMY, aJIé YTPUMYBaaacs CKYTiCTh B KiHIliBKax.
I[TIpu HeBpOIOTiYHOMY OIJIS/Ii BUAB/IEHO: OTiIroopay-
KiHesisd Ta IUIAaCTMYHA TillepTOHIiA B yCiX KiHIIiBKax 3
aKL€HTOM CIIPaBa, pUTiIHICTD M’ s3iB i, c-M Hoiika
(+) 32-X cTOpiH 3 aKLIEHTOM CIIpaBa, JBOOIYHA aTaKCis
B pyKax, c-M Mapinecky-PajoBiui (+) 3 2-x ctopin. 3i
cniB nikytogoro nikaps ®PM - penomen “sybuacroro
Kosleca” TepeBaKHO B HIDKHIX KiHIIiBKax crocTepira-
€TbCsA BIIPOJIOBX OCTaHHIX 5 POKiB, 1IJ0 3yMOB/IIOBAJIO
YTPYAHEHHS XO[Y, OffHAK CIelMpivHOI AiarHOCTUKY
Ta TiKyBaHHA MalLliEHT He OTPUMYBaB. 3i CIIiB JpyXu-
HU BIIPOJOBX OCTaHHiX 10 poKiB BiMi4ar0TbCA II0-
BeMIiHKOBI 3MiHM, TALlIEHT CTaB Oi/bII arpecCMBHUM,
IIOTipIINM/INCSA YBara Ta 30pOBe CIPUITHATTS.

BpaxoByroun aTakcito KiHI[iBOK Ta CyOKOPTHKa/Ib-
Hi O3HAaKM BMK/IIOYEHO [iarHO3 i[jiONIaTMYHOL XBOPO-
6u ITapkincoHa [12]. BcraHOBNIEHO MoNepenHiit mia-
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THO3: CYAMHHMI NapKiHCcoHi3M. [IpuitHATO pileHHA
PO NPOBefleHHs JleBofomna-TecTy. IIpusHadeHo se-
Bogoma 250/25 mr 1o ¥ Tab 4 pasu Ha JieHb — 5 IHIB.
O6’exTMBHA OLliHKa PYXOBUX (YHKIIiiT 3a cTaHZap-
tusosanomwo 1mkanow (UPDRS) mo ta micns tecty He
IPOBOAM/IACS Yepe3 0OMeXXeHy PyX/IMBICTb IMalli€H-
Ta; BiIIOBiAb OIiHIOBaJIaCh K/IiHIYHO — Ha ITiicTaBi
AVHAMIKV M’30BOTO TOHYCY Ta PyXOBOI aKTMBHOC-
Ti Hali€eHTa, 1[0 € 0OMEeXEeHHsAM JAaHOTO OINCY. 3a
maHuMu MPT ronoBHOro MO3Ky BMsB/IEHO 3HAuHi
iHBoMIOTHBHO-aTpOdiuHi 3MiHY, Oi/bII BUpaXkeHi B
JIOOHUX JIOJIAIX, BUK/IIOYEHO HASBHICTDb IepeHeCeHnX
iHCY/IBTIB.
Ha 7-it meHp mpmitoMy npemnapary HedollaM Ta
2 [eHb IpUIIOMY Ipemnapary JIEBOJOIA 3i CIIiB Me-
OVYHOTO II€PCOHANy PO3BMBCA TajIOLVHATOPHMIA
CUH/IpOM. 3a3HaueHi 3MiHM K/IiHiYHOrO CTaHy Malli-
€HTa Oy/I0 PO3ITIAHYTO SK NMOOIYHA MIid MegyKaMeH-
TO3HOTO JIIKyBaHHS, Y 3B’ 3Ky 3 4MM HedomaM Ta je-
BOJIOIIa Oy/I0 BiIMiHEHO, MiC/IA YOTrO CTaH HallieHTa
MTOKPaIMBC.
Ha 9-11 meHb npy MOBTOPHOMY OIJIAJi HEBPOIIATO-
JIoTa BUABJIEHO: BUpPakK€Ha IUIACTMYHA TilEpTOHIsA B
M’A3aX KiHI[iBOK Ta mmi, BUpa)keHa JUCMETpifd Ipu
BMKOHAHHI Majblie-HOCOBOI MpoOM 3 iHTEHIiTHUM
TpeMOpOM, OOMEXeHHs aKTMBHUX PYyXiB y IpaBii
Ho3i, infiekc baprena — 15 6anis. [IpusnadeHo amaH-
TaguH 200 Mr BHYTpPIIIHbOBEHHO KPAaIUIMHHO 1 pas
Ha 100y IIUIAXOM NOBiNbHOI iHY3ii BIpOROBX 5 AHIB.
Yepes 5 fHIB BigMiyamocs: sHaAYHe 3HVDKEHHS M 530-
BOI CKYTOCTI Ta IIOSIBY TPEMOPY CIIOKOIO I iHTEHIIiii-
HOTO TPEMOPY B KiHIIiBKaX, 3 aKLIEHTOM CIIpaBa.
Ha 12-31 menp rocmitamisanii srigHo 3 Movement
Disorder Society Criteria for the Diagnosis of Multiple
System Atrophy (Gilman et al., 2022) BcranoBNIEHO
OiarHO3 K/IiHIYHO BipOrifHOI MHOXXMHHOI CUCTEM-
Hol arpo¢ii mapkinconiuHoro migrumy (clinically
established MSA-P) na nmixgcraBi HacTynHuX KpuTepiis:
1. OCHOBHi 03HaKM ITapKiHCOHi3MY:
omirobpasuKiHesis Ta IUIaCTMYHA TilEPTOHIs B
YCiX KiHIJiBKaX 3 aKIJeHTOM CIIPaBa;
PUTifHICTD M A3iB 1Ui;
¢deHomeH "3ybuacToro xomeca" (3a aHaMHe30M
HIPOTATOM 5 POKiB);
no3utuBHMI cumiroM Hoiika 3 060X cTOpiH 3
aKIIEHTOM CIIpaBa;
aBTOHOMHa AMCQYHKIIiA — HellpOTreHHMIT cevo-
BUI MiXyp;

2. MOJaTKOBi KpuTepii:
aTakcisg KiHLIBOK (TpeMOp: CIOKOI0 Ta iHTEH-
LiHuI);
IIOTaHA BiJIIOBiZlb HA T€BOJOIY-TECT.

ITig 9ac TecTyBaHHA BUABJIEHO JIETKi KOTHITUBHI
HOpyIIeHH 3a IKanoo MMSE - 25 6aris. [Tpusna-
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yeHo amaHTanguH 100 Mr 1o 1 Tab 2 p/ Ta moHeme3un
5 mr o 1 Tab 3paHKky.

Ha 24-71 meHp 3’IBMIOCS NOCWIEHHS TPEMOpY B
KiHIIiBKaX, MMaLjieHT CTaB [e30pi€HTOBAHUN Y 4Yaci,
CIIOCTEPIraBCs Bidya/lbHMI Ia/IIOLMHOS3, 110 CYIIPO-
BOJKYBAJIOCA HaIlalOM MOPYLIEHHs CBiJOMOCTI [0
piBHA comop (IIKT - 10 6amiB). 3a pesynbraramu
EEI' BusaBneHo moniMopdHa aKTMBHICTb TeTa-fjia-
MIa30HY B JIiBill CKPOHEBIN Ta MOTV/INYHIN JiTAHKaX
ta AndysHi rocTpi XBWIi aMIIITyHOI0, HellepeBu-
myo4o0 ¢oHOoBI purmu. IIpu Heliponcuxosnoriu-
HoMmy TectyBaHHi MMSE - 19 6aniB. 36inbmeno
mosy goHenesuny go 10 mr. CraH mamieHTa mokpa-
HIVBCA.

Yrnpogoex HacTynHux 3-X MicALB crocrepira-
UCA UMK/IIYHI emi3ofy MNOTripIleHHS KOTHITMBHUX
(YHKII, 10 cArany piBHA IMOMIpPHO BUpPaXkeHOI fie-
MeHIIil, Ta Bi3ya/IbHUX Ta/IIOLMHALLIl, He TI0OB A3aHIX
i3 3oBHimHiIMu ¢axropamu. Ha migcrasi wmiel xmi-
HiYHOI 03HaKM OY/I0 MePErTAHYTO iaTHO3, OCKITbKM
BOHA € KpuTepieM BukiodeHHA Ana MCA.

BpaxoByroun NOBiOMIEHHA MEOUYHOMY IIEPCO-
HaJIy Ta O/MM3PKUX IIPO MOBTOPIOBaHI emisonm 30y-
JDKEHHS IIiJl Yac CHY, IIOB fA3aHi 3 BOKaJi3alji€ Ta
CKJIaJIHOIO PYXOBOIO IIOBEIiHKOIO, ITic/1 IPOOYmKeH-
HA Bifl AKVX NAI[iEHT He BiffuyBaB po3ry6IeHOCTi un
ile3opieHTalil Ta 6yB IOBHICTIO IPUTOMHNUM, Ii03-
Pp¥ Ha CMHYK/IEIHONATIIO Ta BiICYyTHICTb JOCTYIY [0
nonicomHorpagii 6y10 BCTaHOB/IEHO KIIiHIYHO iMo-
BipHMIT BTOPMHHMII pO3/Iai ITIOBeAiHKN Y (asi mBup-
Koro pyxy oueit (RBD). IIpusnadeHo MenaToHiH 3 Mr
3 HOfja/IbIIOK TUTpauielo fo 10 Mr, Bigkomm 6ymo
BiIMi4Y€HO 3MEHILIEHH BUPAXKEHOCTI CUMIITOMIB I10-
PYLIEHHA CHY.

Ha mincrasi Diagnostic criteria for a clinical
diagnosis of DLB by the DLB Consortium (2017)
BCTAHOBJIEHO [IiaTHO3 KJIiHIiYHO BipOriflHa JeMeHIida
3 TinbussMy JleBi 3 KOTHITMBHUMM (QIYKTyalisiMu
3a TUIIOM YTPYJSHEHH:A BiJTBOPEHHS Ta Bi3ya/lbHO-
NepUENTUX MOPYIIEHbD, 10 CATal0Th PiBHA IIOMipHOI
JEeMEHIIiI, ICMXOTUYHVMM IOPYIIEHHAMI Y BUIJIAM]
Bi3ya/IbHO-IIPOCTOPOBUX Ta/TIOLMHALIil Ta MapeHHH,
IIOBEiHKOBYMM IOPYIIEHHAMY, BUPKEHUM [BO-
OiYHMM aKiHETMKO-PUTiTHUM CUHAPOMOM 3i crmab-
KO0 BiiTOBIif/if0 Ha fodaMiHepriuHi mpenapaTu, Mo-
30YKOBO-aTaKTMYHVM CHHJPOMOM, B€reTaTMBHUMMU
po3najiaMIt.

V malieHTa BCTaHOB/IEHO OCHOBHI KJIiHIYHi O3Ha-
K1 JleMeHLii 3 TinbuAMu JleBi — mpucyTHi 4 3 4:

1. ®nykryanii KOTHITUBHUX QyHKIIii

2. IToBTOpIOBaHi f0Ope chopMoBaHi feTami30BaHi

iCTMHHI Bi3yaZnbHO-IIPOCTOPOBI Ta/IOLVHALII,
IO MEPCUCTYBa/IM HE3aIeXKHO Bifl MeIVKaMeH-
TO3HOI Teparil

UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 2 (163)/2026

3. KniniuHo iMoBipHMit posnan noseninku y ¢asi
mBuakoro cHy (RBD) — He mipTBepmKeHMit
nonicoMmHorpagiero

4. CuHApPOM IapKiHCOHI3MY

JomomMixHi faHi, o momomaraloTb y anudepeH-
IiHIiA JiarHOCTUIII:

MPT ronoBHOro Mo3Ky (IOBTOpHe): Iporpe-
CyBaHHA aTpodiuHux 3MiH: Audys3Ha KOpTHU-
Ka/ibHa arpodis, arpodisd cepefHBOTO MO3KY,
arpodis rinokammiB 3 aBox cropin (GCA =
26 6aiB)

EEI": momiMop¢Ha aKTMBHICTb TeTa-/lialla30Hy B
JIiBiJl CKpOHEBill Ta MOTWINYHIN AiNAHKAX, AK-
¢ysHi rocTpi XBUIi aMIUTITY010, HellepeBUIIY-
1049010 (POHOBI PUTMIL.

ITpu HeliponcuxonorivHoMy TecTyBanHi MMSE -
20 6aniB, MoCA - 17 6anis, iHpmekc Baprema -
25 6aniB. Bigmineno ponenesw. IlpusHadeHo pu-
BacturMiH 1,5 mMr mo 1 Tab 2 p/A, 3 mMOOanbIIon
TUTPALI€I0 1O 3 MI 3paHKy Ta 1,5 MTI Ha Hi4, a TaKOX
amaHTaguH 100 mMr no % tab 2 p/p Ta neBogona pe-
tapp 100/25 mr 1o % tab 2 p/p.

Ha ¢oni nposemeHoro miKyBaHHA 3MeHIINIACA
YaCcTOTa KOTHITMBHO-TIIOLMHATOPHNUX (QIIYKTya-
it go 1 pasy Ha 2-3 micaui Tpusamictio 1-2 o6u
(MMSE - 22 6anu), M’s130Ba pUTiAHICTb 3MEHIINIA-
€A — CTa/I MOXJIVBMMM PYXU B KiHIIiBKaX, 3SHU3WIIA-
Cs1 9aCTOTA PyXOBOI NOBENIiHKY IIiJ] Yac CHY, 3 IBUJIA-
A 3aTHICTD IO YaCTKOBOTO CaMOOOC/TyTOBYBaHHSA Y
BUITIALI Tiri€eHiYHMUX NPOLIEAYP Ta BXXMBAHHA DXKI.

ObroBopeHHs

IIpencraBnennii KIIiHiYHMII BUIANOK ilMHOCTpyeE
TUIOBI TpynHOILi AndepeHIiiHOl FIarHOCTUKY CHU-
HyK/IeiHomariit [13, 14] Ta meMOHCTpye BaXKIMBiCTh
TPUBAJIOTO [VHaMidYHOTO CIOCTEPEXEHHA 3a Ia-
LiEHTaMM 3 aTUIIOBMM IapKiHcoHi3MoM. HesBaxa-
I04) Ha HAABHICTb ITOBEJiHKOBMX Ta KOTHITMBHUX
3MiH 3a aHamMHe30M (10 pokiB), HEpBMHHMII AiaTHO3
MCA-II 6yno BCTaHOBJIEHO Yepe3 OMiHYBaHHS Ha
MOMEHT TocmiTanisanii MoTopHOro crHApoMy (ori-
robpafukiHesis, IUIACTMYHA TilepPTOHisA, aTakcis)
B IIOEIHAHHI 3 HEIPOTEHHUM CE€YOBUM MiXypOM Ta
YiTKOIO BifICYTHICTIO BifITIOBifi Ha /1eBofioNy. AHaM-
HeCTUYHi JjaHi Ha movaTKy Oynm kBasmidikoBaHi sK
XapaKTepoJIorivHi a BikoBi 0cO6MMBOCTI Y 3B’A3KY 3
HOPMa/IbHVMM IIOKa3HMKaMU TeCTyBaHHA KOTHITUB-
HOI cdepy, a PryKTyauiitHuil XxapaKkTep KOTHITYBHO-
ro fediunry - xmovosa osHaka AT/l - npossuscs
nuile B AMHaMIili cnocrepexxeHHsA. CaMme 1A YacoBa
OVHaMiKa i 3yMOBIM/Ia IOJAIbIINIT IEPETIAL, JiarHo-
3y. [TogaTkoBuii siarHo3 MCA 6y/10 IIeperiaHyTo Ha
KOPUCTD ieMeHIii 3 Tinbuamu Jlesi micia BusABIeH-
HA TIOBTOPHMX €IIi307iB KOTHITMBHMX (IyKTyarriit
Ta Bi3yaJIbHUX TAIOLMHALIN — O3HAK, IO € KpUTe-
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pisamu Bukmouenns gnst MCA (Gilman et al., 2022),
ajle K/III0YOBUMM AiarHOCTMYHUMM Mapkepamu JJTJI
(McKeith et al., 2017).

KsiniuHa IiHHICTb JaHOTO BUNIAJKY IIOJIATAE y fe-
KinpKox acnekTax. [To-nepiie, marjieHT JeMOHCTPYBaB
yci yotupy ocHOBHI miarnoctnyHi o3Haku JTJI 3rig-
HO 3 KOHceHCycHuMU Kputepiamu DLB Consortium
(2017): xorniTmBHi (mykTyawii, Bi3yanbHi ramomm-
Hauii, K1iHiYHO iMoBipHMiT RBD Ta mapkiHCOHi3M.
ITo-ppyre, BUIAIOK IIOKa3y€e TUIIOBY JialHOCTUYHY
TPA€KTOPil0, KOMM MOTOPHI CHMMITOMM 3aTyNAKTh
KOTHITMBHI Ta IICUXiaTpU4Hi NPOABMU, AKI MOXYTb
3a/lMIIATUCA HemoMiueHMMM pokamu. Ilo-Tpere,
ycmimHa KoMO6iHOBaHa Tepamisf iHribitropom xoi-
HecTepasy, HOMIpHMMM Ho3aMy JodaMiHepriuHuX
Ipenaparis Ta METaTOHIHOM JO3BOIN/IA JOCATTY KITi-
HiYHO 3HAYYIOTO IOKPAIIEeHHs, 10 Y3TOKYEThCA 3
MDKHapogHuMM pexoMmeHpaniammu. Oco6mmBo Bax-
JIMBUM € BUOIp pMBAaCTUIMIiHY 3aMiCTb JJOHENe3NIIy:

3TiIHO 3 paH/IOMi30BaHMMIU JOCTi/[KEHHAMU, pUBac-
TUIMiH JIeMOHCTpYe Kpainy edextuBHicTh npu J1TJ1
3aBISAKY TOABIIHOMY MeXaHi3My pAii (iHribyBaHHA
alleTM/IXONiHecTepasy Ta OyTuMpUIXOliHecTepasin),
1[0 3abe3Ievye He JIMIIe MOKPAI[eHHS KOTHITMBHMX
byHKILiN, ame 7 3HMDKEHHSA BMPAKEHOCTI TajIou-
Hallill Ta MoBefiHKOBUX nopyueHs [8,15]. [Tpusna-
YeHHA MeNaToHiHy B 1031 10 mMr gna xopekuii RBD
BUABUIOCA e(eKTUBHMM, IO MiITBEPAXKYE J1OT0 CTa-
TYyC K IpenapaTy IeplIoi IiHil npyu 0boMy posnapi,
0co6/IMBO 3 OMIANLY Ha 6€3IeYHICTD /11 KOTHITMBHMX
¢byHKuin. JJannit BUIIAZOK TaKOX IiIKPeCTIoeE MOX-
muBictpb TouyHOI AiarHocTuKy JJTJI HaBiTh 3a BifcyT-
HOCTI Takux crienydivnux Metofis, ik DaTSCAN un
nonicomHorpadis, 3a yMOBU peTeIbHOTO KIIiHIYHO-
ro OOCTeXeHHS, BUKOPUCTAHHA CTaHJAPTU30BaHMX
JiaTHOCTUMYHMX KPUTEPIiB Ta MYIbTULUCUUIIIIHAD-
Horo migxomy. OKpeMoi yBaru 3acimyroBye Tepalle-
BTMYHa JIOTiKa BefieHHA MalieHTa. Ha modaTky roc-

Tabnuus 1. JudepenuiitHa fiarHOCTNKA aTUIIOBOTO MAPKiHCOHI3MY Ta JleMeHIIil

e LRI HXT] CynuMHHUMA XBopoba
Kputepiit ATN (DLB) MCA-I (MSA-P) tiA ip napkiHcoHi3M | AnbureiiMepa
(PDD)
(vVaP) (AD)
MapkiHcoHisam | v (TwnoBo acumeTp.) VvV (pominye) v/ [nepeaye / (cumetp., akc.) | - [pigko,
aeMenuii 21 p.) Mi3Ho)
MoyaTok PaHHs (mo abo <1 p. Big | MisHa abo MisHiwa (>1 p. CtyniHyacTa, MocTynoga,
LeMeHUiT MOTOPHMX CUMMTOMIB) | BiACYTHS nicis MOTOPHMX nigrocTpa paHHA
cumnToMmis)
KorHiTueHi /v [knoyosa o3Haka) | - / (nomipHi) v [cTyninyacri) - (pigko)
bnykTyauit
3oposi Vv (NoBTOpHI, X (kpuTepii Vv [4acTo) -/ pigko -/ pigko
ranounHauii JeTani3oBaHi) BUKJTIOYEHHS)
RBD v/ 4acTto, Moxe v yacTo) v/ [4acTo) - (piako) -
nepenysatu)
ABTOHOMHa / [nomipHal) /v (paHHs, / [nomipHal) / lopTocTasnpu | -
anchyHKLif BUpaxeHa) LIBX)
Bignosigb MomipHa/cnabka; Cnabka Hobpa (Ha noyaTky) | Cnabka/sigcytHa | -
Ha nesogony PU3UK NCUXO3Y
MPT ronosHoro | Koptuk. atpodis, Atpodis KopTuk. aTpodis, Jleiikoapaios, Atpodis
MO3KY atpodis rinokamnis; cToBbypa, aTpodis rinokaMnie | NakyHapHi CKPOHEBUX
BigHOCHO 36epexkeHnin | Mo3ouka; “xpect” iHbapkTK yacTok,
cToBbyp MO3KY y MOCTi rinokamnis
EET Teta-/pensta- HecneundiuHi YnoBinbHeHHSA Bornuwesi 3mMiHn | AndysHe
aKTUBHICTb, FOCTPI 3MiHK / HopMa ¢doHoBOIO pUTMY / ynoBinbHeHHs YNOBINIbHEHHS
XBU (ni3Hga cTagis)
Henponentuuna | vvv (HEBE3MEYHO) | v (nigeuwieHa) v/ (nigeuwena) - -
YyTNMBICTb
MpenapaTu PuBacTurmin, mena- CuMmnToMaTtuuHe; | Jleeogona, AHTnarperaHTy, [HribiTopn
Bubopy TOHiH; 0bepexHo neso- | nesopona (edekT | puBacTUrMinH/ riNOTEH3MBHI; AXE,
pona (Hn3bki gosw) MiHIManbHu) noHenesun nikyBaHHsa LIBX MEMaHTUH

lMpumitka. AT — pemenuia 3 Tinbuamm Jlesi; MCA-IT — MHoXMHHa cucTeMHa aTpodia napkiHcoHiyHoro nigtuny; XM — xsopoba
MapkiHcoHa; LIBX — uepebpoBackynspHa xsopoba; AXE — auetunxoniHectepasa; RBD — po3nag nosegiHku y ¢asi lWBMAKOro
pyXy o4ew; /v — xapakTepHa/BupaxeHa 03Haka; /v — 4YacTa 03HaKa; v — MOX/IMBA 03HaKa; - — He xapakTepHa; X —
KpUTEPIN BUKTIOYEHHS
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IiTasi3anil raJloNMHATOPHUI CUH[IPOM PO3BUHYBCA
Ha T/Ii OJHOYACHOTO NpMitoMy HedolaMy Ta JIeBOJO-
¥, TOMy o6uzBa mpenaparu 6yno BigmineHo. ITics
BcTaHOB/eHHA fiarHo3y [ITJI neBopormy perapp 6yro
HOBTOPHO IpM3HAYE€HO B MiHIManbHill epeKTuBHi
no3i (100/25 mr Ha B0y y BUITISA/L 1€BOJONN PeTapH
mo Y% Tab 2 p/m) s Kopekiiil akiHeTMKO-pUTiIHOTO
CUHJPOMY, 10 € IpUITHATHMM nigxopgom npu [JTJI 3a
YMOBY CYBOPOT'O JOTPUMaHHS IPUHLUIY “HOYMHATI
HU3BKO, JITM MOBINbHO . Bif mpusHaYeHHs aHTUIICHU-
XOTHKIB CBijoMO yTpuMaics 4epe3 peHOMEHATbHY
HejfponenTuyny 4yTauBicTb npu JTJI: HaBiTh aTu-
IIOBi aHTUIICUXOTUKY 3[aTHi CIIPOBOKYBATU FOCTPUIA
aKiHETMYHUI KPU3 Ta 3/M0AKICHUI HEMPOIENTUYHUIA
CUHJIPOM 3 JIETa/IbHUM pusuKoM. HaTtomicTh Kopek-
LI IICMXOTUYHOI CUMIITOMATUKM 3IiJICHIOBA/IN PU-
BacTUIMiHOM (IIOABIIHMIT MeXaHi3M il — iHribyBaH-
HA alleTWIXOMiHeCcTepasy Ta Oy TMpIIXO/iHecTepasn)
Ta MIOCTYIIOBUM 3HIDKEHHAM /103U JOo(daMiHepriyHmx
mpemnapatiB 1o MiHiManbHO Heo6ximHol. [To6iuHMX
edekriB Bif amantaguuy (100 mr/po6y) sadikcosa-
HO He Oy7o. Taka cTpareris y3rof)KyeTbCs 3 YMHHU-
MMV MDKHapOJSHUMM PEKOMEHALIAMY MI00 BENEHHA
OTII [8,15]. 3 mo3uwiit audepeHLiitHOI FiaTHOCTUKA
ITIT Ta gemenuii npu xBopo6i Ilapkincona (PDD),
0 Bifo6paskeHOo y Tab/l.1, BaXK/IMBO 3a3HAYNTY, 11O
B JJaHOMY BMIIa/IKy KOTHITVMBHI Ta IOBENiHKOBi 3Mi-
HU (3a aHaMHe30M Onmu3pko 10 poKiB) mepemyBasu

a60 36ira/mcs 3 MOSBOI BUPAXEHOTO MOTOPHOTO
CUHZIpOMY, 110 Binnosinae kputepito 1T/ (zemeHuis
BVHUKAE JI0 200 NPOTATOM OFHOTO POKY Bij IOABK
IIapKiHCOHi3MY).

BucHoBku

Bumnagok gemoncTpye xmacuuny JTJI 3 ycima do-
TUpMa [iaTHOCTMYHVMMM O3HAaKaMU, ajie ilMocTpye
TUIIOBi TPYHHOLLI 4Yepe3 INEPEeKpUTTA IPOABIB CH-
HykseiHomnariit. 3MiHa giarHo3dy MCA na JTJI mig-
KPEeC/II0€ BaX/IVBICTh JUHAMIYHOIO CIIOCTEPEXKEHHSA
Ta OLIHKM KOTHITMBHO-IICMXiaTPUYHUX CUMIITOMIB
IIpY aTUIIOBOMY MapKiHCOHisMi. PaHHA mosBa Kor-
HiTMBHMX (ryKTyaniit, ramonuHaniin Ta RBD y mo-
€/IHAHHI 3 PE3UCTEHTHUM IapKiHCOHI3MOM CTBOPIOE
Bucokocnerydiunnit matepH [ITJI, HaBiTh npy HasIB-
HOCTI arakcil Ta aBTOHOMHOI AucyHKuil. YcmimHa
Tepalisg pMBaCTUTMIHOM, HU3BKVMMU HO3aMM Joda-
MiHEpriYHMX IIperapaTiB Ta MEIaTOHiHOM IifTBep-
IKye e(eKTMBHICTh IEepCOHAi30BAHOrO IiXOAY.
JlocsirHyTe NOKpalleHHs KOTHITMBHMX (pyHKIIIiL,
3MeHIIeHHS IICUXO03iB Ta BiJHOBJIEHHS CaMOOOCIy-
TOBYBaHHA [OBOJUTb MOXX/IMBICTh 3HA4YyLIOTO IIO-
KpallleHH: AKOCTi JKUTTSA HaBiTh y CKIaJIHUX BUIAJ-
KaX. Bumanok migkpeciioe norpeby B IifiBUINEHHI
o6isnanocTi mpo JITJI, BaXXIMBicTb Py TMHHOI KOTHi-
TUBHOI OLIiHKM NPV NapKiHCOHI3Mi Ta HEOOXiTHICTb
HalliOHA/IbHUX NPOTOKO/IIB AudepeHIiiiHol giarHoc-
TUKY CUHYKJ/IEIHOIIATII.

MpucTaTenHi posginm

MepBuHHI paHi Ta MaTepianu. [epBUHHI JaHi Ta MaTepianu, WO NiATBEPAXYOTb pPe3ynbTaTi LbOro AOCHIIXKEHHS,
MOXYTb ByTW HapaHi BigNoBifasbHUM aBTOPOM 33 0BrpyHTOBAHMM 3anNUTOM.

Ob6mMexxeHHs pocnipkeHHA. [ocnigXxeHHs Mae MeBHIi 0OMeXeHHs, 3okpeMa obmexeHWn po3Mip BubipkM Ta
OAHOLLeHTPOBMIN XapakTep AOCHIAXEHHS, Lo MoxXe 0bMexyBaTW y3arajbHeHHS oTpMMaHuX pesynbtaTie. [MoganbLui
LOCRILKEHHS i3 3aNy4eHHAM Binbwinx Bubipok HeobXigHI oS NiATBEPAKEHHS OTPUMAHUX SAHUX.

®iHaHcyBaHHSA. 3B'930K nybnikauil 3 n1aHOBUMM HayKoBO-JocnigHUMY poboTamu. CTaTTs € dparMeHTOM iHiLiaTUBHOT
HayKoBO-pochigHoOI poboTn «Ponb mopyweHb CHYy Ta LWMPKaZHOro pPUTMY y HiarHOCTWLUI, NPOrHo3yBaHHI nepebiry,
peabinitauil Ta KOMMNIEKCHOMY JlikyBaHHI PO3afiB NCUXiKW Ta 3aXBOPOBaHb HepBOBOi cuctemu» (No gepxxpeectpauil
0124U000094; 2024-2028).

EtuuHe cxBaneHHs. lNpe3eHTauia kNiHiYHOro BUNagKy nposefeHa y BignosigHocTi po ctaHaapTy CARE Ta cxBaneHa
Ha 3acifgaHHi kapeppn HepBoBUX xBopob. [lauieHTOM Ta MOro APYXWMHOK HajaHO MUCbMOBY iHGOPMOBaHY 3rogy
Ha npeseHTauilo KAIHIYHOrO BMMagkKy, BKAYalouM nybaikauilo KAIHIYHUX AaHWX, pe3ynbTaTiB 0bCTeXeHHs Ta
aHOHIMI30BaHOI MefuyHoOI iHPopMaLil B HaykoBin niTepaTtypi. [lepcoHanbHi gaHi NauieHTa He pO3rooWwylTbCs,
KOH}IAEHUIMHICTL LOTPMMaHa BigNoBiAHO A0 BUMOr [enbCiHCbKOT Aeknapauil Ta NokaNbHOro 3aKoHOLABCTBA MpPo
3aXMCT NepCOHaNbHNUX JaHuX.

KoHnikT iHTepeciB. ABTopy 3acBigyyloTb BIACYTHICTb KOHONIKTY iHTepeciB. Bci aBTopu 03HallOMneHi 3 TeKCTOM
pyKonucy Ta Hafjanw 3rogy Ha roro nybnikadito.

BuKopyCTaHHSA LWTYYHOro iHTeNeKTy. IHCTPYMEHTM LITYYHOMO iHTENeKTY BUKOPUCTOBYBANNCS BUKIIOYHO AN MOBHOIO
pefaryBaHHsl, BUNPaBEHHS rpaMaThKM Ta MNOKpaLLeHHs 3po3yMinocTi pykonucy. ABTopu nepesipuaun 1 3aTeepaunu
0CTaTOYHY BEPCito TEKCTY Ta HeCYTb MOBHY BiANOBIAANbHICTbL 3@ 3MICT CTaTTI.
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‘ Dementia with Lewy bodies: a clinical case study on the
AN differential diagnosis of atypical parkinsonism

Yaroslava Petrashevska, Anastasia Shkodina, Mykhailo Delva

Poltava State Medical University, Poltava, Ukraine

Abstract. Introduction. Parkinsonism and dementia pose a significant challenge to modern society, as medicine can
only offer symptomatic treatment, which may be more effective when diagnosed at the early stages of progression. To
date, successfully performing a differential diagnosis of atypical parkinsonism syndrome and establishing the correct
diagnosis remains a challenging task, particularly given limited diagnostic resources.

Aim. The aim of the study was to conduct a differential diagnosis of atypical parkinsonism based on consensus
international criteria, using the example of a clinical case of dementia with Lewy bodies, and to demonstrate the
diagnostic and therapeutic process using clinical, neuroimaging, electrophysiological and neuropsychological criteria.
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Materials and methods. We presenta clinical case ofa 75-year-old patient with atypical parkinsonism. Informed consent
for publication has been obtained. The following were performed: neurological examination, neuropsychological
testing (Mini-Mental State Examination, Montreal Cognitive Assessment), magnetic resonance imaging of the
brain with assessment of atrophy (Global Cortical Atrophy scale), electroencephalography, and a levodopa test. The
diagnosis was established in accordance with the criteria of the International Society for Parkinson’s Disease and
Movement Disorders, as well as the consensus on Lewy body dementia. The duration of follow-up was 6 months.
Results. The efficacy of treatment with cholinesterase inhibitors, anti-Parkinson’s drugs and melatonin was assessed.
A stepwise differential diagnosis of atypical parkinsonism was performed. Initially, a diagnosis of multiple system
atrophy of the parkinsonian subtype was established on the basis of oligo-bradykinesia, plastic hypertonia, limb ataxia
and a poor response to the levodopa test. However, the detection of recurrent episodes of cognitive fluctuations to the
level of moderate dementia (MMSE 19-20 points) and persistent visual hallucinations, which are exclusion criteria
for multiple system atrophy, led to a revision of the diagnosis. Clinically probable dementia with Lewy bodies was
established, presenting with all four core features: cognitive fluctuations, visual hallucinations, clinically probable
behavioural disturbances during rapid eye movement (REM) sleep, and parkinsonism. Combination therapy with
rivastigmine (3 mg in the morning, 1.5 mg at night), amantadine (100 mg/day), levodopa retard (100/25 mg/day)
and melatonin (10 mg) resulted in significant clinical improvement: a reduction in the frequency of cognitive-
hallucinatory fluctuations to once every 2-3 months, improved cognitive function (MMSE 22 points), reduced
muscle rigidity and restoration of partial self-care.

Conclusion. This case presents a classic example of Lewy body dementia with all four diagnostic features, but
illustrates the typical difficulties arising from the overlap in the manifestations of synucleinopathies. The early onset
of cognitive fluctuations, hallucinations and behavioural disturbances during rapid eye movement sleep, combined
with resistant parkinsonism, creates a highly specific pattern of Lewy body dementia, even in the presence of ataxia
and autonomic dysfunction.

Keywords: dementia, lewy body disease, lewy body type senile dementia, neurodegenerative diseases,
synucleinopathies.
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BikTopia Napacumuyk, Bonogumup boromas

Kadenpa BHYTPiLWHbOI MEAULMHM IHCTUTYTY cToMaTonoril HHI ctomatonorii
HauioHanbHoro meguyHoro yHisepcuteTy iMeHi 0.0. Boromonbus, M. KniB, YkpaiHa

AxoTauia. Bcmyn. INnonaTpiemis € ofHUM i3 HallMOUIMpeHIMNX eeKTPOIITHUX MOPYIIeHb Y KIiHIUHIl mpaKTuii
Ta MOXXE CYIIPOBOPKYBATHCS IIMPOKUM CHEKTPOM KIHIYHVX NIPOSABIB — Bil 6€3CMMIITOMHOTrO Mepebiry 1o TAXKIX
HEBPOJIOTIYHMX | racTpOIiHTEeCTMHAIPHUX IIOPYILIeHb. SHVDKEHHA KOHILIeHTpauii HaTpio B cupoBatii kposi (Na+)
MO>Ke IIPU3BOAUTH IO IMOPYLICHHA MOTOPYKY KMIIEYHNKA Ta PO3BUTKY KITiHIYHOI KaPTUHMU KUIIKOBOI IICEBI000-
CTPYKIii, IO CTBOPIOE 3HAYHI AiaTHOCTMYHI TPyZHOLI.

Mema. Y poboti nmpoaHanizoBaHO 0CcOOIMBOCTI Itepebiry rimoHaTpiemii 3 abOMiHaTbHOI CUMIITOMATHKOK Ha
NpUKIaLi KIIHIYHMX BUIIAJKIB Ta y3arajbHEHO Cy4yacHi JiTepaTypHi faHi 040 PO3BUTKY KUIIKOBOI IICEBLI000-
CTPYKUIi IpM aHiil [U3EIEKTPOMiTEMII.

Mamepianu ma memoou. Mu IpoaHaji3yBany [Ba KIiHiYHI BUAJKM MALIEHTIB i3 TAXKKOIO IiIIOHATpieMi€lo, 1110
CYIPOBOJKYBaacs HEBPOIOTiYHOK CUMIITOMATMKOI Ta MOPYIIEHHSM MOTOPMKM KUIIEYHMKA 3 POPMyBaHHAM
K/TiHIYHOI KapTUHY KUIIKOBOI IIceBRo06CTpyKLil. IIpoBeneHi mabopaTopHi Ta iHCTpyMeHTaIbHI 06CTeXXeHH K03-
BOJIM/IM BUK/TIOUNTY XipypriyHy IaTONOTII0 Ta BCTAHOBUTY 3B I30K K/IIHIYHVX IPOABIB i3 BMPaXKeHUM eJIeKTPOJIIT-
HUM AycbaIaHCcoOM.

Pesynvmamu. CBoe4yacHa JiiarHOCTMKA Ta KOPeKIlid riloHaTpieMil CIpUAIM perpecy KmIiHidYHOI CUMIOTOMAaTUKM Ta
BiZIHOBJIEHHIO (PYHKIIiOHa/IbHOI aKTVBHOCTI KMIIIEYHYIKA.

Bucnosku. IIpencrapieni KniHiYHI BUTAJAKY MiJKPECTIOOTD BaXX/IMBICTh OLIIHKM €I€KTPOJIITHOTO CK/Iafy KpOBi y
MALiE€HTIB i3 a6OMiHA/IPHOI CHMIITOMATUKOIO Ta HEOOXiHICTh MpoBeneHHs nudepeHIiitHOl JiarHOCTUKY 3 TO-
CTPOIO XipyprivHOI IAaTO/IOTi€I0 OPTraHiB Y€PEBHOI TOPOXKHIHIL.

KntoyoBi cnoBa: rinoHarpieMis, BOJHO-eIEKTPOJITH] HOPYIIEHH, KUIIKOBA ICEBIOOOCTPYKLis, Mapes KMIIeYHN-

Ka, KJIiHiYHNU BUITAJIOK.

Bctyn

lnoHarpieMid € OfHMM i3 HAMIOIIMPEHIINX
€JIEKTPOJIITHUX IOPYLIEHb Yy K/IiHIYHIM NIpaKTHIi.
3HIDKeHHA piBHA HATpilo B CMPOBATLi KPOBi BUAB-
nsaerbesl y 15-30 % rocmiTanisoBaHMX MAILi€HTIB i
aCOLIIOETBCA 31 3POCTAaHHAM 3aXBOPIOBAHOCTI Ta
cMmepTHOCTI [3,4]. BomHOuac racTpoiHTecTHMHaNMbHI
IIPOABU LIbOT'O €/IEKTPOJIITHOIO IOPYIIE€HHA OIMCaHi
3HAYHO piflle i MOXYTb CIPUYMHUTU CYTTEBi KIIi-
HiKO-fliarHOCcTM4HiI TpypgHowi. [inmoHaTpiemia Mmae
IO/IieTiONOriYHE MOXO[PKEHHS Ta BUHMKA€E IPU 3a-
XBOPIOBAHHAX CEpLEBO-CYAMHHOI CUCTeMU, HUPOK,
eHTOKPMHHOI MATo/Ooril, mo6iuHiil [ii MeIMKaMeHTIiB
[1,2].

BpaxoByrouy KIH04OBY pO/b HaTpilo B 6araTbox
¢disionoriyHux mporecax, KIiHIYHI HPOSBU TiMo-
HaTpieMii MO3aiuHi Ta MOXyTb BapiloBaTy Bif 6e3-
CHMIITOMHOTO Ilepebiry mo TsKKMX i arampHUX
posnafis. TUIIOBOIO € HEBPOIOTiUHA CMMIITOMATIKA
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rinoHaTpieMii, sika BK/IIOYa€ cnabKicTb, TONTOBHUIA
6i/1b, TOPYILIEHHS CBIJOMOCTI Ta CYyZOMIN.

Y 4acTMHM IALi€HTIB € BUpPa)keHOI0 aboMiHab-
Ha CUMIITOMATHKa, SIKa NMoTpebye AudepeHniitHoro
[iarHO3y 3 rOCTPOIO XipypridyHorw narosnoriero. I1pn
rinoHaTpieMii MOXK/IMBE HOPYIIEHHA MOTOPUKY KM-
LIEYHMKA, L0 MOXKEe K/IiHIYHO NPOABIATUCH KapTH-
HOIO KMIIKOBOI nceBo06cTpyKil. Ileit ctan xapak-
TEPU3YETHCA CUMIITOMAMM KMIITKOBOI HEITPOXiTHOCTI
3a BiICYTHOCTi M€XaHi4HOI IepelKOAN y MPOCBITi
KUIIeYHMKa a00 30BHI Ta iMiTye rocTpy xipypriuny
MaTOJIOTiI0 OPraHiB 4YepeBHOI MOPOXXHUHM. AHaIi3
KTHI{YHUX BUNAfKIiB rimoHarpieMii 3 abmoMiHajb-
HOIO0 CMMIITOMAaTHUKOIO CIIPMAE KPallOMy pO3yMiHHIO
KITiHIYHOrO mHepebiry Ipboro CTaHy Ta IiAXOAiB MO
J10r0 CBOEYACHOI KOPEKIIil.

MeTa pochigkeHHs

[IpoanasnisyBatu abmOMiHaNIbHY CHUMITOMATHUKY
Ta iHON KTiHiYHI 0co6MMBOCTI mepebiry rimoHar-
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piemil Ha IpMKIafi ABOX KIIHIYHMX BUIIAJIKiB Ta OLIi-
HUTK ePeKTUBHICTb KOPEeKIil BOHO-e/IeKTPOTiTHIX
IIOPYIUEHb.

Martepianu i MmeToamn

Y poboTi HaBeleHO PEeTPOCIEKTUBHMII aHasIi3
OBOX K/IiHIYHMX BUITQJIKIB TSDKKOI TIIOHATPIEMI], 10
CYIPOBOMXYBaIacs abIOMiHa/JIbHOK CHMIITOMATH-
KOIO Ta O3HaKaMM KUIIIKOBOIL HCCB,ILOO6Cpr1<Hﬁ. Ho-
CNiJPKEHHs BMKOHaHO Ha OCHOBi aHaJli3y MeNMYHOI
TMOKYMEHTALiI FOCIiTaNi30BaHNUX IALli€EHTIB.

OuniHloBanu KiIiHIYHI IPOsSBM 3aXBOPIOBaHHA,
faHi ¢isuKanTbHOIO OOCTEXXEHHS, pe3y/lIbTaT JIa-
6OpaTOpHMX Ta IHCTPYMEHTA/JbHUX METOAiB HO-
CIJPKEHH, a TAKOXX JVHAMIKy CTaHy IaLli€EHTiB Ha
T1i TpoBefieHol Tepamil. JTabopatopHa miarHOCTMKA
BKJIIOYAJIa 3ara/IbHOK/IIHIYH], 6i0XiMiYHI JOCigKeH-
HA KPOBI, BUSHAYE€HHA €/IEKTPOJIITHOIO CK/IaJy KPOBi
Ta MOKa3HMKIB KMCIIOTHO-TY>KHOTO cTaHy. IHCTpy-
MEHTa/IbHi MeTOIM 00CTeXXeHHS BK/IIOYAJIN €/1eKTPO-
Kapgiorpadito, yIbTpa3sByKOBe JOCTiKEHHs OpTaHiB
YepeBHOI TOPOXKHIHM, KOMIT I0TepHY ToMorpadiro Ta
MarHiTHO-pe30HaHCHY ToMorpadiro BifNOBifHO MO
K/IiHIYHOI CUTyalil.

JiarHOCTMYHMII MifXif npy rinoHaTpieMii BKIIo-
4yaB TATBEpIPKEHHS 3HIVDKEHHsA KOHIEHTpallil Ha-
Tpil0 B CMPOBATIi KPOBi, OLIiHKY KIiHiYHOI CUMII-
TOMATMKM, aHaji3 MeJUKaMEHTO3HOTO aHaMHe3Yy,
CYTIyTHIiX 3aXBOPIOBaHb Ta MOXK/IVBAX IIPOBOKYIOUMX
¢dakTOpiB. 3a HasABHOCTI HEBPOJIOTIYHOI Ta abmo-
MiHaJIbHOI CUMIITOMATHMKM JIOFATKOBO IPOBOAVIIN
nudepeHIiiHy 1iarHOCTHKY 3 TOCTPOX0 HEBPOJIOTiY-
HOIO ITATOJIOTi€I0 Ta MEXaHIYHOK KMIIKOBOIO HEIIPO-
XigHICTIO.

Kpurepisimn KumkoBoi IceBROOOCTpyKIii BBa-
>Ka/IyM MOENHAHHA K/IiHIYHMX CMMIITOMIB KMIIKOBOI
HEIIPOXiJHOCTI, 30KpeMa 3IYTTsd >KMBOTa, HYJOTH
abo OIOBaHHS, BiICYTHOCTi BUIIOPOXKHEHb Ta/abo
BiIXOIDKEHHA rasiB, i3 pajioNorivHMMM O3HAKaAMMU
IOPYLIEHHA MOTOPMKM KMUIIEYHMKA 32 BiJICYTHOCTI
MEXaHIYHOI IePEeIIKOAY 3a JAHMMM BidyamisaliiiHuX
METOJiB TOCTiI>KeHHS.

JloaTKOBO NPOBENEHO aHajli3 CYy4acHMX JliTepa-
TYPHMX JIXKepeq IOJO0 IAaTOTreHesy, KIiHiYHUX IIpo-
SIBiB Ta MEHEJPKMEHTY TillOHaTpieMil, acoLiioBaHoOI 3
MOPYIIEHHAM MOTOPUKM KMIIEYHMKA.

Bin manienTiB orprmMaHo iHpOpMOBaHy 3rOmy Ha
BUKOPMCTaHHA KIiHIYHMX JAHUX Y HAayKOBUX LIJIAX
Ta 1X my6sikanio i3 JOTpMMaHHAM HPUHIUIIB KOH-
dimeHuinHoOCTI T2 6i0TUKINL.

Kninianmit Bunagox 1

Yonosik 52 pokiB 6yB rocmiTanisoBaHmii 1o cTa-
LiOHapy 3i CKapraMmy Ha iHTEHCUBHMII TOJIOBHUII
6inb, 3aaMOpPOYEHH:A, IOPYLIEHHS XOAM 3a TU-
IIOM aTaKCil, MiIBUILIEHHA apTepiabHOTO TUCKY O
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160/90 MM pT. cT. BogHOUac Manu Miclie HyfjoTa Ta
6/1I0BaHHSA, BUpaXKeHe 34y TTA XKUBOTA, BifICYTHICTb
BUIIOPOXKHEHb IPOTATOM YOTHPBOX Ai6 Ta BifcyT-
HIiCTb BifgxomxeHHA rasis. Hanepemopni fo meperti-
YeHMX CKapr Jofanach HeCTpUMHA I'MKaBKa.

3 aHaMHe3y 3aXBOPIOBAaHHA BiZlOMO, IO CHMMII-
TOMM 3’ ABWINCS IUATh OHIB [O TOCIIiTamisanil Ta
IOCTYIIOBO Iporpecysanu. Ilepmioro ckaprowo 6ys
TOTIOBHMII OifIb, Y 3B’A3KY 3 UMM HAI[i€HT NPUIIMaB
HecTepoifHi mpoTtusananbhi npenapatu (HII3II) B
CTaHZIAaPTHUX J03aX, OJHAK 0e3 CyTTEBOro edeKTy.
Hapani craH moripmmBcs: BUHUK eIi3of OmioBaH-
Hl, 3'SIBUINCS TPEMOP BEPXHIX KiHI[iBOK Ta TMKaBKa,
IiC/IA YOro Mali€EHT CaMOCTIIHO 3BEPHYBCS 3a JJOIIO-
Moroto. ITarjieHT He HajjlaBaB 0COOMMBOrO 3HAYEHHS
301/IbIIEHHIO XMBOTA, BifICYTHOCTI BUIOPO)XHEHbD Ta
BiIXOIPKEHHA I'a3iB IIPOTATOM [eKibKOX IHiB.

ITig yac 06’€KTMBHOTO OIMIAAY MALiEHT OYB Npu-
TOMHUM, KOHTaKTHMM, fello 30ymkeHuMm. Bin-
3HAYa/nuCA TPEMOP BEpPXHIX KiHIIIBOK Ta He3Ha4yHe
YIOBiTbHEHHA MOBJIEHHA. YacToTa JuXaHHA CTa-
HoBMa 18/xB, SpO, - 96 %, aprepianbHUil TUCK
160/90 MM PT. CT., YacTOTa CEPLIEBUX CKOPOYEHb —
90/xB. 3a maHMMU eneKTpoKappiorpacgii maromoriv-
HMX 3MiH He BusABJeHO. JKuBit OyB 3HauHO 36i/1b-
IIeHNT y po3Mipax, pospyTuii, 6e36omicHmit npu
Majbnanii, epucTaabTUKa KUIIEYHNKA He BUCTYXO-
ByBajacs.

Y npuiiManbHOMY BiffiileHHi manieHTy OyI0
BCTAHOBJIEHO HA30TaCTPaJbHMUII 30H[, IPU LIHOMY
€BaKyIOBaHO O/M3BKO 3 JI. 3aCTiIfHOrO MITyHKOBOTO
BMICTY, ILIO CYIIPOBOJKYBA/IOCS 3MEHIIIEHHAM iHTeH-
CUBHOCTI TMKaBKI.

3 oAy Ha K/IiHIYHY KapTHHY TOTpi6HO 6y710 BU-
K/IIOYNTYU TOCTPe NMOPYIIEHHS MO3KOBOTO KPOBOObi-
Ty 3a ilIeMiYHUM TUIIOM Y BepTeOpo-6a3uisspHOMY
6acertni. IlarieHTa 6Y/I0 KOHCY/IBTOBAaHO HEBPOJIO-
roM. KitiHiYHMX 03HaK rocTpoi BOrHMILEBOI HEBPO-
noriunoi marosmorii He BusBieHo. KoMmm'iotepHa Ta
MarHiTo-pe3oHaHCHa TOMOTrpadisd roTOBHOIO MO3KY
He II0Ka3a/ly BOTHMUINEBOI IjepeOpanbHOI MaTosOorii.
Takum 4MHOM, rocTpe MOPYLIEHHSA MO3KOBOIO KPO-
B00Oiry 6y/10 BUK/IIOUEHO i OCHOBHOIO HO30/IOTi4HOIO
BEpCI€I0 CTa/I0 OTPYEHH HEBiIOMOIO P€4OBMHOI0. 3a
pesyibraTaMy 1a00paTOPHUX HOCIIPKEHb Y Ialli-
€HTa BUABJIEHO JIEIKOUUTO3, TIOMipHE MiJIBUILICHHA
piBHs rmoKo3y, C-peakTnBHOrO 6inka ta ¢ibpuHoO-
reny (Ta6m. 1).

3a MaHMMM YIbTPa3BYKOBOTO JOCTI/KEHHA BU-
ABJIEHO IIOMIpHY TellaTOMerajil, XOJIeLCTOiTia3
Ta O3HAKM KUIIKOBOI IICEBOOOCTPYKIII BHACTIOK
nape3y KuieyHnka. Komm'lorepHa Tomorpadis op-
TaHiB IPyAHOIL KIiTKY, YePEBHOI IIOPOXKHMHY Ta Op-
raHiB MajIoro Tasa 3 KOHTPAaCTYBaHHAM IiTBepANIa
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Tabnuus 1. PesynbraTy 1a60paTOpHUX HOCTIIKEHb
y IepIInii JeHb TocIiTanisanil

MapameTp | 3Ha4yeHHs 0&"&:3' Peg’ig?‘(;:;:"ﬁ
3aranbHWi aHani3 KpoBi
NelkounTm 18,9 x10%/n 4,0-9,0
LLIOE 4 Mm/rog 2-15
Femornobin 155 r/n 120-160
["emaTokput 43 % 36-46
TpomboumnTm 332 x10%/n 150-400
BioxiMiyHMI aHani3 KpoBi
nioko3a 8,7 MMOJIb/ 3,3-5,5
C-peaKTuBHMiA 6 Mr/n <5
Binok
D-aumep 0,48 mr/n <0,5
®ibpuHoren 7.3 r/n 2-4
KpeaTuHin 67 MKMOJTb/ 1 62-106
CeyoBUHa 2,16 MMOSb/N 2,5-8,3
ANT 68,4 Op/n <40
ACT 54,8 Op/n <40
Binipybin 12 MKMOJIb/N 5-21
rTn 32,4 Op/n <55
EnekTponiTHuiA cknap, KpoBi Ta razoMeTpis
Harpiit (Na*) 113 MMOJTb/N 135-145
Kaniit (K*) 3,23 MMonb/n 3,5-5,1
pH 7,39 - 7,35-7,45
pCO, 43 MM pT. CT. 35-45
HCO,™ 24 MMOJIb/1 22-26
NakTaTt 1,1 MMOJIb/N 0,5-2,2

HasBHICTb KMIIKOBOI IICEBOOOCTPYKIIl, BUABMIA
[VBEPTUKY/IbO3 TOBCTOTO KUIIEYHMKA 6e3 O3HAK 3a-
NajIeHHs, BUK/IIOYM/Ia HOBOYTBOPEHHA 3a3HAaYeHMX
nokarmizanii. TakuM 4uHOM, 6y/I0 BUK/TIOUEHO MeXa-
HiYHY KMIIKOBY HEIIPOXiHICTD Ta iHIIi cuTyauii, AKi
Mory 6 motTpebyBaTy XipypriqyHOro JiKyBaHHA.

Y nepunii feHb nepeOyBaHH:A NMallieHTa B KIiHII
6y/l0 BUAB/IEHO BMPA)KeHY IillOHATpieMilo — KOH-
LIEHTpallid HaTpilo B CUMpOBaTLi KPOBi CTaHOBMIA
113 MMo/IB/11, 110 BifIIOBifjao KPUTUYHO HU3BKOMY
piBHIO HaTpito. TakoX Bifj3Ha4YasI0Cs 3HVDKEHHS PiB-
HA KaJtiio 1o 3,23 MMOJIb/JI, 1110 BiJIIOBiZaIo JIerKii
rinokaniemii. [IokasHMKM KMCIOTHO-TTY>)KHOTO CTaHY
nepebyBa B Mexax Hopmu (Ta6bm. 1).

BusaBneHa TsakKa TiNoHATpiemia posrisapanaca
AK OCHOBHA IIPMYMHa HasBHOI HEBPOJIOTiYHOI Ta ra-
CTPOIHTECTMHAIbHOI CUMIITOMAaTHKIL.

ITig 9ac yTOYHEHHA MeIKaMEHTO3HOTO aHAMHE3Y
BCTaHOBJEHO, o KpiM HII3II, npoTtArom ocranHix
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5 #HIB manieHT npuiiMaB iHpanaMin ABiui Ha HOOY
3 METOI0 KOHTPOMIO apTepiaIbHOTO TUCKY. 3 ypaxy-
BaHHAM OTPVMMAaHMX JaHUX KIHIYHY KapTuHYy OyI0
PO3ILIiHEHO AK MENMKaMEHTO3HO-IHIYKOBaHY BaXXKy
IilIOHATpiEMiI0 Ta NPOBEJEHO HEBIIKIA[HY KOpEK-
LIif0 TilTOHAaTpieEMil NUIAXOM BHYTPilIHbOBEHHOIO
BBEJIeHH: TiIIepTOHIYHOTO PO34MHY HATPilo XI0pULY
2,5 % 3 [MHAMiYHUM KOHTPOJIEM KOHIIEHTpallii HaT-
pito B cupoBari kposi (puc. 1). Ha 1 nikyBaHHA
Bi/I3HAYas/10CA MOCTYIIOBE MiIBUILIEHHA PiBHA HATPiI0
Ta perpec HEBPOJIOTIYHOI i racTpOiHTEeCTMHAIbHOL
CUMIITOMATUKIL.

150
145
140
135
130
125
120
115

110
01.03.24 03.03.24 04.03.24 05.03.24 02.03.24

HaTa

Na*, Mmmonb/n

Puc. 1. [InHamika piBHA HaTpPil0 B CMPOBaTIi KPOBi
NallieHTa Ha TJIi IPOBEMIeHO]I Tepailii

3a iHTeHCUBHOI Tepailii B)ke HaCTYIIHOTO JHA Bifi-
3HAYaJI0CA MOKPALEHHA KIIHIYHOIO CTaHy HNalli€H-
Ta: 3HMK TPEMOP, 3HUSMBCA apTepiaJlbHMII TUCK [0
120/80 MM PT. CT., BiZTHOBM/IACS MIEePUCTANIbBTUKA KI-
meuyHuka. Yepes 4 gHi micna rocmitamisanii 1o Bif-
IiJIeHHA IHTEHCMBHOI Tepallii IalieHTa y 3am0Biib-
HOMY CTaHi 6y/10 BuImcaHo gogomy. Bpopox jioro
HIECTUMICAYHOTO CIOCTEPEXKEHH IOBTOPHUX €I1i30-
IiB rinoHaTpieMil He Bil3Ha4a/I0CA.

Kniniyanit Bumagoxk 2

Yonosik, 78 pokis, 6yB rocmiranmisoBaHuit 6pu-
rajlol0 HeBiIKIagHOI MEeNMYHOI [JOIOMOIM Yy Bifj-
JiZeHHS aHecTes3io/noril Ta iHTEHCUMBHOI Tepamil 3i
CKapraMmu Ha 3arajbHy CIabKicTb, HYOTY, 3HVDKEH-
HA alleTUTY, abjoMiHabHi 607i Ta guckoMdopT 6e3
cTifikoi nokanisanii. Takox Bif3HaYamucs BifCyT-
HICTb CTY/Iy IPOTATOM 3 IHIB Ta 3HaYHE 3MYTTs XXKU-
BoTa. [lallieHT IPOTATOM [IEKi/TbKOX POKiB XBOPiB Ha
6iyHMiT amioTpogiyHMit ckepo3 Ta nepebyBas Iif
HOCTINfHMM aMOYTaTOPHUM MEINYHUM HATIALOM. Y
3B’A13KY 3 HOPYLIEHHAM (QYHKIIii KOBTaHHA IOMY JBa
POKY TOMY 0Y/10 BCTAaHOBJIEHO OCTIiITHMI TaCTPaib-
HUI 30HJ, 4epe3 KNI 3[iICHIOBATIOCS €HTepabHe
XapuyBaHHA. [IpoABM OCHOBHOrO 3aXBOPIOBaHHSA
OCTaHHIM 4YacoM 3amumuamucsa crabimpaumu. Kimi-
HiuHa flecTabimi3alis MOCTYIIOBO 3pOCTaja BIIPO-
TOBX KiZIbKOX JHIB JIO rocmiTanisanii. Bpaxosyroun
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KOMIUIEKC PM3MKIB Ialli€eHT 6yB €KCTPEHO ToCIIiTa-
JTiI30BaHUIAL.

Tabnuus 2. PesynbpraTyt 1abOpaTOpHIUX HOCTIIKEHb
IOpyroro nauieHTa Ipy rocruiranaisanii

MapameTp 3HayeHHs OB‘;"N:';;" Peg‘)izflig;:""
3aranbHui aHani3 KpoBi
NenkounTy 14,6 x10%/n 4,0-9,0
NimbounTn 1,5 % 20-34
Hewtpodinm 94 % 45-70
FeMornobin 99 r/n 130-160
LLIOE 67 MM/rog, 2-15
BioxiMiyHMI aHani3 KpoBi
C-peaKkTusHmii 208 Mr/n <5
Binok
AnbbyMiH 29,6 r/n 35-52
AnAT 69,7 Oa/n <50
KpeaTuHiu <15 MKMOJTb/ T 62-106
CeyoBuHa 7,04 MMOJIb/ N1 2,76-8,07
[poKanbLMTOHIH 0,446 Hr/Mn <0,5
EnexkTponiTHui cknapg KpoBi Ta ra3oMeTpis
Harpiit [Na*) 100 MMonb/ 1 136-145
Kanitt (K*) 2,9 MMOSIb/ 1 3,4-4,5
pH 7,28 - 7,3-7,5
pCO, 53 MM pT. CT. 35-48
HCO," 24,9 MMOJTb/N 18-23
NakTaT 1,2 MMOsb/N 0,5-2,2

3a pesynabpraTaMy 1abOPAaTOPHUX AOCTIKEHb Y
IIepIINI IeHb rOCIiTani3anii BUABIEHO TAXKY Tillo-

HaTpieMito Ta rimokaniemito (Tabm. 2). Y noganpiio-
My Ha QOHi IpoBeeHOI BHY TPilIHbOBEHHOI Tepamii
BIIPOJOBX 8 [HIB BiJj3HaYa/10Cs MOCTYIIOBE IiIBY-
LIeHHs KOHLIEHTpalii HaTpil0 B CUPOBATLi KpOBi
mo 125-135 mmonb/n. BripomoBx nepmux pHIiB Ta-
KOXX CIIOCTepirajmcs KONMBAaHHA PiBHA Kajilo Bif
2,9 o 5,7 MMOJb/7 i3 pO3BUTKOM SIK TilOKamiemii,
Tak 1 rinepkaniemii. Ha npomy ¢oni y namieHra
CrIocTepiranucs MopylleHHsA CepLieBOro purMy. 3a
manuMy MoHitopysaHHsa EKI peecrpyBanacsa 3Ha-
YHA IepeficepAHa eKTOIlIYHA aKTUBHICTD Ta eMi3onn
bibpunsaLii mepencepap pisHOi TpuBanocti. Kpim
TOTO, Bifl3HaYasiacs LIUTYHOYKOBA €KTOIiYHA aKTUB-
HiCTb, BK/IIOYal04M IOOAVHOKIi, ITapHi Ta TIPYIIOBi
€KCTPacUCTONM, a TAaKOX €Ii30[u IPUCKOPEHOTO
inioBeHTpUKYy/IApHOTO pUTMY. BusAB/eHi sminu 6e3-
HOCEPENHbO IIOB A3YBAIUCA 3 €IEeKTPOITHIMMA I10-
PYLIEHHAMM, 30KpeMa TillOKalieMi€r, fAKa BifoMa
SK OfIVH i3 KITI090BUX (PaKTOPiB PO3BUTKY apUTMIiL.
Enexrpokappiorpadiunux osHak imemii Miokappa
He ¢iKkcyBanocs.

Y 1mabopaTOpHUX HOCTIKEHHAX TaKOXX BUAB-
JIEHO BMPA)XEHMII 3allajbHUII CUMHLPOM, aHeMIilo Ta
rinoanpbymiHeMito (Tabn. 2). Buspneni sMinu nosic-
HIOBA/IMCS JIiarHOCTOBAHOIO IIPY KOMII IOTEpHIll To-
Morpadii mpaBo6iYHOIO MOTiCErMEeHTapHO0 103aro-
CIIITaZIbHOIO TTHeBMOHi€w. Po3movyaTa koMbiHOBaHa
aHTUOIOTUKOTEpAIIis.

3a pesynbraTaMu KOMII'IoTepHOi ToMorpadii op-
raHiB YepeBHOI MOPOXKHUHM (puc. 2), He Oy/I0 BUAB-
JIeHO O3HaK MeXaHiyHOi OOCTPyKIil, BCTAHOB/IEHO
IapeTUyYHe MOPYLUIEHHS MOTOPMKM KUIIEYHMKA, L0
JI03BOJIVJIO PO3LiHUTY abOMiHa/NbHY CUMIITOMATH-
Ky SIK KMIIKOBY IICEBIOOOCTPYKIIilO, aCOLilIOBaHy 3
BYPKEHVMU €NIEKTPONITHUMMY ITOPYILIEHHAMMN.

A

b

Puc. 2. KT opraHiB yepeBHOI HOPO>)XHMHI: A) KOpOHapHa ITpoeK1if; b) akcianbHa mpoexiiis
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Ha ¢oni nposeneHoi Tepamil 3 KOpeKIi€elo BOTHO-
e/IEKTPOTITHUX NOPYLIeHb Ta AMHAMIYHMM abo-
PaTOPHMM KOHTPOJIEM KOHL€HTpaLlil HaTpilo i Kairo
B CHPOBaTLi KPOBi BiJj3Hayanacs MO3UTUBHA [IVHA-
MiKa craHy nanieHTa. IIpotarom 8 gHiB piBeHb Ha-
TPil0 B CMPOBATIi KPOBi IIOCTYIOBO MiIBUIIUBCA 3
100-103 mmonb/n go 125-135 MMOnb/7, 1[0 CYIIpo-
BO/DKYBA/IOCS BiHOB/IEHHAM (QYHKII KuIIeyHVMKa
Ta cTabinisauieo 1a60paTOPHUX TOKa3HUKIB.

O6roBopeHHs

KriniyHa kapTrHa rinoHarpieMii B 060X BUIajjKax
IIOEAHYBaMa HEBPOJOTiuHi i TacTpOiHTeCTMHANbHI
CUMIITOMY, 1[0 Oy/Iy OB’sI3aHi 3 pO3BUTKOM Ha0Opsi-
Ky TOJIOBHOI'O MO3KY, IIOPYIIEHHAM HENPOHANbHOI
¢dyHKLIT Ta BIVIMBOM e€€KTPONITHOTO AMCOATaHCY
Ha HEpBOBO-M SI30BY Ilepefiauy.

3HIDKeHH KOHI[eHTpallii HaTpilo B cMpoBarTli Kpo-
Bi aCOLII0ETHCs 31 301/IbIIEHHAM TPUBAIOCTI TOCHiTa-
misanil XBOpUX, YaCTOTU YCK/IaJHEHb i roCmiTanbHOI
neranbuocTi [1-3]. Tlommpenicts rimoHarpiemii ce-
pel rocliTani3oBaHMX NalieHTiB cKmajgae 15-30%,
a TocCIiTanbHa JeTaNnbHIiCTh cArae 10-20% sanexHo
Bifl TAXKKOCTi cTaHy manieHTis [3,4]. Pusux nerann-
HOCTi 3pOCTa€ 31 SHIDKEHHAM PiBHA HATPIlo i mepe-
Buiye 10 % npu xoHueHTpanii 120-124 MMonb/n Ta
pocsaratoun 20-30% npu piBui <120 mmonbs/n [4]. ¥
MIpe/ICTAaB/IEHUX K/IiHIYHUX BUIIA[IKaX piBeHb HaTpilo
cranoBuB 113 MMosb/n i 100 MMosb/7I, 110 BifmoBi-
Jae TsDKKIM rinoHaTpieMii. IIpn nbomy y nepmoro mna-
I1ieHTa aHAMHECTUYHO Oy BiICYTHI TAXKKi CymyTHi
XPOHIYHi 3aXBOPIOBAHHA, 1[0 CIIPUAIO WIBUAKIN CTa-
6inisanii jtoro crany ta Bummcui. TAaxKicTb rimoHa-
TpieMii He € €VIHNMM BU3HaYa/IbHUM (HaKTOPOM IIPO-
THO3Y LbOTO CMH/IpDOMY, HaTOMICThb IIPOBiHy pOJIb
Biflirpae XapakTep CyIyTHIX 3aXBOPIOBaHb [4].

JIikyBaHHA TsKKOI CMMIITOMHOI TilTOHATpieMmii 1e-
penbadae cBOEYacHY KOPeKIilo KOHI[eHTpallii HaTpito
B CMPOBATIi KPOBi i3 3aCTOCYBaHHAM TillepTOHIYHUX
CONIbOBYX PO3YMHIB Ta PeTENbHUM /1a00pPaTOPHUM
MoHiTopuHroM [1,2]. BogHouac HagMipHO LIBU[Ke
MiBUIEHHS KOHLIEHTpPaLil HaTpil0 MOXXe IPU3BO-
JOUTHU IO PO3BUTKY OCMOTUYHOIO [EMi€iHi3yI040ro
CHHAPOMY, TOMY IIBU/IKICTb KOpeKIlii TOBMHHA Oy TI
KOHTPO/IbOBaHOK. BifloBifHO [0 cy4acHUX peKo-
MEeHJaLill, MiIBUIIEHHA KOHLEHTpallil HaTpilo He
MIOBMHHO IlepeBuiyBaTy 10-12 MMOJIB/JI IPOTATrOM
nepmnx 24 roguH Ta 18 MMob/1 mpoTarom 48 ro-
nuH [1,2]. Kopekuia cynmyTHiX HOpyIIeHb KaTi€BOro
00MiHy TaKOXX € BOX/IMBOIO CK/IAJI0BOIO JIIKyBaHHH,
OCKIi/IbKM KOJIMBAaHHA KOHLIEHTpalil Ka/lilo MOXYTb
CIPUATY PO3BUTKY IIOPYLIEHD CEPLIEBOTO PUTMY, L0
CIIOCTEpIranocs y Jpyroro nauicHra.

Y npyromy KniHiYHOMY BUIIA[Ky OfHO3HAYHY IIPK-
YMHY PO3BUTKY TIillOHATpiEMii BCTAHOBUTI HE BJAJIO-
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ca. [lanienT He OTpUMYBaB [iypeTM4HOI Tepaii, AKa
Moryia 6 6e3rnocepeHbO CIPUATY PO3BUTKY €/IEKTPO-
MiTHUX TopyiieHb. O3HAK IOCTPOrO ypakeHHS HM-
POK, 10 OY/I0 IMOYATKOBOI [{iarHOCTMYHO0 TiloTe-
3010, 32 pe3y/IbTaTaMyl TabOpPaTOPHUX AOCII/PKEHD He
BMAB/IEHO. BUHMKHEHHIO TAXKKOI TIIOHATpieMil MOITIN
CIIpMATY HeKinbKa (akTopiB, 30KpeMa MOXMINi BiK,
HEJOiKM B OpraHisalil eHTepa/JbHOrO Xap4YyBaHHA
4yepes TacTpO3OH[, a TaKOXX HasABHICTH IIO/MiCErMeH-
TapHOI 103aroCIiTanbHOI ITHEBMOHII. 3a faHuMU Jii-
TepaTypu, rinoHaTpieMisa MOXKe CIlocTepiraTucs y ma-
IIEHTIB i3 MO3aroCHiTa/IbHOI ITHEBMOHIEID Ta 6yTM
II0B’A3aHOI0 3 IIOPYIIEHHAMN BOJHO-€/IEKTPOIITHOTO
OajaHCy, 30KpeMa d4epe3 MeXaHi3MM HeafleKBaTHOI
ceKpelii aHTU/IiypeTUYHOTO TOPMOHY ab0 riloBojIe-
mii [5]. HomaTkoBi mabopaTopHi MoKa3HMKY, HEOOXifi-
Hi 1711 yTOYHEHHA MeXaHi3My pO3BUTKY TillOHaTpieMil
(ocMoOMAIpHICTD IMa3Mu KPOBi Ta cedi, KOHL[EHTpallis
HATPIIO0 B Ceyi, piBHI TMPEOTPOIHOTO TOPMOHY Ta KOP-
TU30I1Y), Y ZAHOMY BUIIQJIKy He BU3HAYA/IUCH.

[TopymeHHs eleKTpONiTHOTO 6a/aHCy 3haTHe
BIUIMBaTK Ha (PYHKIIOHA/JIbHY aKTMBHICTh I/AfIKOL
MYCKY/IaTypy KMIIEYHNKA, 110 MOXKe IPU3BOANUTH [0
3HIVDKEHHA NepUCTANbTUKY [4,6]. Takuii cTan onmcy-
€TbCS SIK KUIIKOBA IICEBIOOOCTPYKILiA — KIHIYHWIA
CUHJIpOM, IO XapaKTepU3Y€ETbCA KIIHIYHMMU CUMII-
TOMaMM HENPOXiJHOCTI KMIIEYHMKA 3a BifICYTHOCTI
OpraHiYyHOI IepeLKOAY, BUK/IIOYEHOI Ha MifIcTaBi fo-
IATKOBUX Pa/{iONOTiYHNX 0OCTEXEHb.

TocTpa KkmiIKoBa ICeBAOOOCTPYKIiA, abo CHH-
npom Ogilvie, € BigHOCHO pigkicHUM, BOJHOYAC
HOTEHII/THO HebOe3IeYHNM CTaHOM, SIKUIT MOXKe BU-
HYKAT! BHACTIJOK pi3HMX MeTabO/MiYHMX, HEBPOJIO-
TiYHVX MOPYLIEeHb Ta MOOIYHNX eeKTiB ITiKapChbKMX
3aco6iB [7]. Bizomo, mo enekTpomiTHi po3mamu, 30-
KpeMa TillOHATpPiEMif, MOXYTb CHPUATU PO3BUTKY
HOPYLIEHb MOTOPUKM KUIIEYHVKa Ta (POPMyBaHHIO
K/TiHIYHOI KapTVHY ICeBJO0OCTPYKIii, sika 3ycTpiva-
erbca 6musbko 0,1% (100 Bumagkis Ha 100 000 roc-
mitamisaniin) [9,10]. Y Takux Bumagkax KiIiHidHa
CUMIITOMaTMKa MOK€ BK/IKOYaTH 3AYTTA >KUBOTA,
HY[IOTy, ONIOBaHHSA, BifICYTHICTH BUIIOPOXHEHb Ta
BiJIXOJPKEHH IasiB, 1[0 Ha II0YAaTKY iMiTy€ TOCTpy Xi-
PYPriuHy IIaTOJIOTiI0 OpraHiB YepeBHOI TOPOKHUHIL.

Y mpepcraBleHMX KIiHIYHMX BUIAJKaX y Ialli-
€HTIB CIIOCTEpPIrajocsa MOEJHAHHA HEBPOJIOTIYHMX i
racTPOiHTECTMHANbHUX CUMITOMIiB. 3acTOCyBaHHA
PpanioNoriYHMX FOCTIIIPKEHb O3BOAM/IO BXKe Ha II0-
YaTKOBOMY €TaIli IIPOBECTY IIBUAKY AUQepeHLiiHy
OiaTHOCTUKY 3 TOCTPUMMM XipypriYHMMM 3aXBOPIO-
BaHHAMU OpraHiB 4epeBHOI nopoxxHuHN. IIposene-
Hi mabopaTopHi JOCTiIKeHHs TO3BOVIN BUSIBUTYU
BAK/IMBY NAaTOT€HETUYHY JaHKY 3aXBOPIOBAHHA Ta
OOIPYHTYBaTV HeOOXi[HICTb KOpeKIil Au3eneKTpo-
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mitemil. Ili Ta mopiOHi, omucani panime kmiHiuHI
cnoctepexkeHHs [4,10], migKpecTO0Th BaXXUBICTD
CBO€YACHOI OIIiHKM €/eKTPOJIITHOrO OajaHcy y ma-
Li€HTIB i3 HE3PO3YMINMMU raCTPOIHTECTVHAIBHIMM
CUMIITOMaMI. 3a JaHMMM JiTepaTypu, IillOHATpie-
Mif JacTillle BUHMKAE y XiHOK, 0Ci6 cTapuioro Biky
Ta INALiE€HTIB MiC/IA TPMBANIOro NPUITOMY Tia3UIHUX
a60 Tia3ugononiOHNX AiypeTuKis.

CBoeuacHa OIfiHKa e/IeKTPOJIITHOTO CK/Iafly KpOBi
Ta Bi3yasli3allis OpraHiB 4epeBHOI IOPOXXHMHN Y I1a-
IIiEHTIB 3 ICEBHOOOCTPYKIIEI € HEOOXiMHMMMU IS
BCTaHOBJIEHHA IIPABMIbHOTO JJiarHO3Y i paHHbOI KO-
PeKLii BOMHO-€IeKTPONITHYX IMOPYLIEHD, O CIIPU-
TUMe perpecy KIiHiYHUX CHMIITOMIiB, BiJHOBJIEHHIO
MOTOPUMKM KUIIEYHMKA Ta JO3BOINUTb YHUKHYTHU He-
OOI'PYHTOBaHVX {HBa3MBHUX BTPYYaHb.

BucHoBknM

1. Timonarpiemisn Mo)xe NIpOABIATUCS abmoMmi-
HaJIbHUMU CHMIITOMaMU, IIOB’SI3aHUMU 3 IOPY-
IIEHHAM MOTOPMKM KMIIEYHMKA, IO MOXKE iMi-
TyBaTU TOCTPY XipypriyHy IIaTOJIOTiI0 OpraHiB
YepPEBHOI NIOPOXKHMHM Ta YCKIALHIOBATY KIiHIYHY
IiarHOCTUKY.

2. BusHaueHHs KOHIjeHTpauii enexTponitiB (Nat,
K*, CI) mae 6yTu ogHMM 3 IepIIOYeproBuX 1abo-
PaTOPHUX AOCHI/PKEHb Y MAL[i€HTIB 3 MOENHAHHAM
HEBPOJIOTIYHUX Ta TaCTPOEHTEPONOTiYHUX CUMIITO-
MiB.

3. MynbTUAMCUMIUTIHADHUI KIiHIYHMI TipXifm y
MEHE/PKMEHT] TaKUX IALliEHTIB CIPUAE CBOEYACHIN
[IaTHOCTUIII AM3eTeKTPOMITHUX PO3/IajiiB Ta ix edex-
TUBHOMY JIiIKYBaHHIO.

MpucTaTteiHi posginu
MNepBWHHI paHi Ta MaTtepianu. [epBUHHI AaHi Ta MaTepianu, WO NIATBEPAXKYOTb Pe3ynbTaTM LbOro AOCHIOXKEHHS,
MOXYTb ByTV HafaHi BiLNOBifaNbHNM aBTOPOM 33 06I'PYHTOBAHUM 3aMnUTOM.

O6MexkeHHA pocnipkeHHs. [ocnigkeHHsa Mae neBHI obMexeHHsi, 3okpeMa obMmexeHwui po3Mmip Bubipkm Ta
OLHOLEHTPOBUI xapaKkTep LOCHIAXKEHHS, Wo Moxe obMeXyBaTu y3arajbHeHHS OTpMMaHux pesynbTaTiB. [MoganbLi
LOCNIAXKEHHS i3 3aNy4yeHHAM Binblumx BUOIpoK HEODBXiAHI Ans NIATBEPAXKEHHS OTPUMAHUX JaHMX.

®iHaHcyBaHHA. [JocnigKeHHs He OTPMMYBAJo 30BHILLIHbOrO QiHaHCYBaHHS.

ETuyHe cxBaneHHs. 3rifHO 3 NPOTOKOIOM 3acifiaHHa Kadenpu BHYTPILHLOT MEAULMHM IHCTUTYTY cToMaTonoril HHI
ctomatonorii HMY imeni 0.0. Boromonbug. Lis poboTa He noTpebyBana po3rnapy KOMICi€t 3 NUTaHb €TUKK Y 3B A3KY
3 JOTPUMAHHAM YCiX BUMOT LLOAO 3aXMCTy MepCcoHanbHWX AaHUX nauieHTa. byno oTpumaHo nucemoBy iHGopMoBaHy
3rogy nauieHTa Ha 0bpobky nepcoHanbHMX AaHUX.

KoHdbnikT iHTepeciB. ABTopu 3aaBASfOTL NPO BiACYTHICTb KOHONIKTY iHTepeciB. Big nauieHTiB npu rocnitanisauii
O0TpUMaHO iIHPOPMOBaHyY 3rofly Ha BUKOPUCTaHHSA KAIHIYHMX AaHuX Ta ix nybnikauito. Yci aBTopu 03HaOMIIEHI 3 TEKCTOM
pyKonucy Ta Hajanw 3rogy Ha rnoro nybnikadito.

BuKopucTaHHs WITy4yHoro iHTenekTty. AsTopu Bukopwctosysanu ChatGPT (OpenAl, Can-@®panuwncko, CLUA) gns
MOBHOIO pefaryBaHHs aHrTOMOBHOMO TeKCTy. Yci dparmMeHTH, cTBopeHi 3a gonomoroto LLI, bynn nepesipeHi aBTopamu
ons 3abe3neyeHHs TOYHOCTI Ta [OCTOBIPHOCTI.
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‘ Differential diagnosis and management of patients
AN with abdominal manifestations of hyponatremia

Viktoriia Harasymchuk, Volodymyr Bohomaz

Department of Internal Medicine, Institute of Dentistry, Educational
and Scientific Institute of Dentistry, Bogomolets National Medical University, Kyiv, Ukraine

Abstract. Introduction. Hyponatremia is one of the most common electrolyte disorders in clinical practice and may
present with a wide range of manifestations, from asymptomatic cases to severe neurological and gastrointestinal

disturbances. Decreased serum sodium (Na*) levels can impair intestinal motility and lead to the development of
intestinal pseudo-obstruction, creating significant diagnostic challenges.

Aim. This study analyzes the clinical features of hyponatremia with abdominal manifestations based on clinical
cases and summarizes current literature data regarding the development of intestinal pseudo-obstruction in this
electrolyte imbalance.

Materials and Methods. Two clinical cases of patients with severe hyponatremia accompanied by neurological
symptoms and impaired intestinal motility with features of intestinal pseudo-obstruction were analyzed. Laboratory
and instrumental investigations allowed exclusion of surgical pathology and established the association between
clinical manifestations and severe electrolyte imbalance.

Results. Timely diagnosis and correction of hyponatremia resulted in regression of clinical symptoms and restoration
of intestinal function.

Conclusions. The presented clinical cases emphasize the importance of assessing serum electrolyte levels in patients
with abdominal symptoms and the need for differential diagnosis with acute surgical pathology of the abdominal
organs.

Keywords: hyponatremia, water-electrolyte imbalance, intestinal pseudo-obstruction, intestinal paresis, clinical
case.
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JInxoMaHKa HeSICHOro reHe3y y nauieHTa
Ha NiATPpUMYBanbHIK Tepanii B-kniTuHHOI niMpomMu

N

Cogis MonowrTaH, JleoHia MNaBsnoscbkuin, ApteM AKiMOB

Kadenpa BHyTpilWHbOT MEANLMHYK 3 KYPCOM racTpPOeHTeponorii
HauioHanbHoro meguyHoro yHisepcuteTy iMeHi 0. 0. Boromonbug, M. Kuis, YkpaiHa

Anotauis. Bcmyn. Iauientn 3 B-xnitunHuMM 1iMoMaMy Hae>XXaTb O TPYIIN BCOKOTO PU3KKY PO3BUTKY iHPeK-
LiHUX YCKIaJlHEeHb Yepe3 BTOPUHHY TrimoraMMariao0yiiHeMilo, iMyHOCYIIpecUBHY Tepallilo Ta TpUBaje BUKOPU-
CTaHHA LIEHTPa/JIbHOTO BEHO3HOTO IOCTYITY. Y 1iit KaTeropii XxBopux 6axkTepieMii yacTo 1op’sA3aHi 3 KaTeTep-acoli-
JioBaHMMM iH(eKIisAMU Ta MOXYTDb OYTH CIpUYMHEH] He(pepMEHTYIOUMMY IPaMHETaTYBHUMM MiKpOOpraHisMaMu
3 IPUPOJHOI0 aHTUOI0TMKOPE3NCTEHTHICTIO, 110 YCKIIaJHIOE B1Oip eMnipuyHoi Tepamil.

Mema. Metor pobotu 6ymo npoaHanisyBaTy KIiHidHi 0cO6MMBOCTI, AiarHOCTUYHI HIiXOY Ta TAKTUKY JTIKYBaHHS
6akTepiemil, cnpuunHeHoi Stenotrophomonas maltophilia, y manienTta 3 B-kniTMHHOIO 1iMpOMOI0, SIKIIT OTPYMYBAB
nigrpumyBanbHy aHT-CD20 Tepariio, 3 OLIHKOK poJIi HOPT-CUCTEMU SIK MOK/IMBOTO JKepesa iHpeKuil.
Mamepianu ma memoou. IIpoaHani3oBaHO KIiHIYHMII BUIIATOK MaljieHTa 3 B-KniTuHHO TiMpOMOI0 Ta Hifo3poro
Ha KaTeTep-acollilioBaHy iHdeKuio kpoBoToKy. OLiHIOBaIM KIiHIYHI IPOABY, Ta00PAaTOPHI MapKepy CUCTEMHOTO
3aIla/ieHHs, Pe3y/NIbTaTi TeMOKY/IbTYPH, aHTUOIOTYKOUY T/IMBICTh 30YIHNUKA, ePeKTUBHICTh eMIIiPMYHOI Ta CKOPU-
roBaHoOI aHTMOAKTepiaIbHOI Tepallil, a TAKOXK KIHIYHY AMHAMIKY IiC/Is BUJaJIeHHs LIEHTPaJIbHOTO BEHO3HOTO Ka-
TeTepa.

Pesynomamu. KniniuHuii mepe6ir xapakTepusyBaBCsl JMXOMAaHKOK 6e3 YiTKO BM3HA4YE€HOIO MEpPBMHHOIO BOI-
HMIA iHQeKIii Ta MiABUIEHHAM Tab0PaTOPHUX MapKepiB CHCTEMHOTO 3allajeHHA. Y TeMOKY/IbTYPi BUABICHO
Stenotrophomonas maltophilia 3 Bu3Ha4eHHAM aHTUOiOTHMKOYYT/IMBOCTI. EMmiprdHa aHTMOaKTepiajbHa Teparmis
IIMPOKOTO CIIeKTpa Oy/na Hee(eKTUBHOIO Yepe3 MPUPOJHY Pe3UCTeHTHICTb 30yanuKa. Ilicna xopekuil aHTnOaK-
Tepia/IbHOrO JIIKYBaHHA BifJIOBiTHO O pe3y/IbraTiB aHTUOIOTMKOrpaMM Ta BUIA/TICHHSA LEHTPaJIbHOIO BEHO3HOTO
KaTeTepa Bifj3HaYeHO K/IiHIYHe MOKpall[eHHs 1 HopMati3aljifo 1ab0paTOpHUX MOKAa3HMKIB.

Bucnosxu. IIpencraBieHnit BUIaOK JeMOHCTPYe KIiHiuHY 3HauyLicTh Stenotrophomonas maltophilia sik onopry-
HICTMYHOTO ITATOT€HA B OHKOT€MaTOJIOTIYHMX XBOPUX Ta MiZKPEC/II0E BaXK/IMBICTh iHIMBiyali30BaHOrO MigXOMY [0
NiKyBaHHA iH(}eKIIiil KPOBOTOKY B Iiil IPYIIi Nalli€HTiB.

KntouyoBi croBa: nuxoMaHKa HesICHOTO TeHesy, B-kiiTnHHa niMdoma, mopT-cucrema, Karetep-acoliioBati iHdek-
uii, Stenotrophomonas maltophilia.

Bctyn MeTta

JInxomaHKa HESCHOTO IeHesy y MAlli€HTiB i3 B-kimi-
TUHHUMU TiMpOMaMM Ha MiATPUMYBaJIbHii Tepamil
3a/IMIIAETHCS AKTYalbHOIO IPOOTIEMOI0 depe3 Me-
IOVKaMEHTO3HO iH[YKOBaHY iMYHOCYIIPECi0, aTUIIO-
BuUi nepeOir iHgekIiit Ta 9acTi iHBa3MBHI BTPyYaH-

s [1,2]. BUKOpuCTaHHSA LeHTPa/JbHOTO BEHO3HOTO
TOCTYIY, 30KpeMa MOPT-CUCTEM, IOKpallye AKiCTh
KUTTA, ajle MABUIIYe pU3UK iH(eKLiHIX yCKIa-
HEeHb, Y TOMY 4NCT 3 6OKy YMOBHO-IIaTOT€HHOI
bmopy, 1o MoXKe MacKyBaTUCA Iifi HeiHQeKuiliHi
npu4YMHM MXoMaHku [3,4]. HecBoewacHa gmiarHoc-
TUKa JKepera IPU3BOAUTD [0 3aTPUMKI JIiIKYBaHHS,
YCK/IaJiHeHb 1 MOpylIeHHsA Oe3nepepBHOCTI IpOTH-
HMYX/IMHHOI Tepamii [5].
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IIpoananmisyBaTy KiiHi4HI Ta [jialHOCTMYHI OCO-
O/MMBOCTI IMXOMAaHKY HESICHOTO TeHe3y y MaljieHTa
3 B-wmitTuHHOI0O n1iMdOMOI0, SAKMII NPOXOAUTDH Mifi-
TPUMYBa/IbHY Tepallilo, Ta IPOJAEMOHCTPYBaTH BaXK-
JUBICTb OLIHKM MOPT-CUCTEMM SAK IIOTE€HLITHOTO
IKepena 6akTepieMil y malieHTa 3 MeIMKaMeHTO3-
HO iHJZYKOBaHOIO iMyHOCYIIpeci€ro I ONTUMi3alii
TaKTUKM JIKYBaHHA Ta 3abe3ledeHHs Oe3mepeps-
HOCTI IPOTUITYX/IMHHOI Teparrii.

MaTtepianu i MmeTogm

IIpoBeneHO peTPOCIEKTUBHII aHAJIi3 KIiHIYHOTO
BUIIAJIKY HaljieHTa 3 B-xiituHHOI niM¢omoro Ha T
migTpumyBanbHOi anTU-CD20 Teparii, TocmiTaniso-
BAHOTO 3 IMXOMaHKOIO HeACHOTo reHe3y. OniHoBanm
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KIIiHiYHMIT iepe6bir, mabopaTopHi MapKepu 3amajeH-
Hf, pe3ylbTaTy MiKpOOiolOriYHOTO ROCTiI>KeHHS
KpOBi 3 aHTMOIOTMKOYYTIMBICTIO, JaHi iHCTpyMeH-
TaJIbBHUX OOCTeXeHb, NMHAMIKY aHTHOAKTepialbHOI
Tepanii Ta po/b MOPT-CUCTEMU AK IOTEHLITHOTO
mxepena iHdekuii. [na iHTepnperanii Bukopucra-
Ho ctauapt «JIlimpomm» Ta NCCN Clinical Practice
Guidelines in Oncology (B-Cell Lymphomas, Version
1.2026).

Onuc kniHiyHoro BUNagKy

IManienT A., 40 poKiB, roCIiTaai30BaHMII 3i CKap-
ramMy Ha Iepiofy4He NifBUILEHHA TeMIIEpaTypy Tila
10 40,6 °C, 03H06, c/1abKicTh, TOJTIOBHMII 61/1b Ta BaXK-
KiCTb 3a I'PYAMHOI0. 3aXBOPIOBAHHA TPUBAJIO O/IN3b-
KO JIBOX TVDKHIB i posmodanocs i3 cybdebpunitery
3 IOAA/IbLINMM IiIBUIIEHHAM #o 39-40 °C. AmOy-
JIATOPHO OTpUMYBaB i0ympodeH, 3rofoM-uedIo-
mokcyuM 200 Mr 6e3 edexTy, y 3B’A3Ky 3 4nM OyB CKe-
pOBaHMII Ha CTaljiOHapHE iKyBaHHA.

3 aHaMHe3y BifloMo, 11]0 paHilile MaB enizonu cnab-
Kocti, cybdebpunitery Ta HiuHy miTamsicts. Ilig
Jac JJ0OOCTeXXEHHS BUABIEHO BHYTPIIIHbOTPYHHY,
JepeBHY Ta 3a04YepeBMHHY iMdaneHomnarifo. Yepes
BificyTHiCTD focTynHux nepudepnyHux aimparmy-
HUX BY3/1iB BUKOHAHO TpeIaH-0iOICil0 KiCTKOBOTo
MO3KYy BCTaHOBJIEHO [IiarHO3, 3a pe3yabTaTaMy KOl
BCTAHOBJIEHO [IiarHO3: HeXOJ KKiHChKa B-kmiTmHHA
niMm$oma 3 KITHMH MapriHajabHOI 30HM, acoLilioBa-
Ha 3i cm3oBo o6ononkoro (MALT-mimpoma), IVB
CTafiid, KiiHiuHa rpyna 2. IlanieHT oTpuMyBaB iH-
AYKIIJHY Tepailo puTykcuMaboM 1 pa3 Ha TVDKZIeHb
MIPOTATOM 6 TVDKHIB i3 IIOJA/IbUIOK MiJTPUMYBaJIb-
Hoto aHTU-CD20 Tepamiero 1 pa3 Ha 2 MicsAlli; OCTaH-
HE BBEJCHHs BMKOHAHO 3a 12 mHIB 0 PpebpmmbHOI
peakuii. [I1d JOBrOTpMBaZIOr0 BEHO3HOTO AOCTYIY
6y/10 iIMIIAaHTOBAHO OPT-CUCTEMY.

[Ipm rocmiramizanii 3araipHuit cTaH OyB ce-
pemHbol TAKKOCTi. TemmepaTypa Tina cTaHOBMIA
38,7 °C, AT-132/86 mm pT. cT., YHCC-102/x8B, SpO,-
98%. 3a maHuMu (i3UKaNTBHOTO O0OCTEXXEHHS IATO-
JIOT{YHMX 3MiH 3 60Ky OpraHiB IpygHOI Ta YepeBHOI
MIOPOXHUHM He BUABJIEHO.

Y cranioHapi IpoBefeHO poslypeHe mabopaTop-
HO-IHCTpyMeHTa/IbHe 0OCTeXXeHHS /ISl BCTAaHOBJICH-
HA IPUYVMHM JIMXOMAaHKM HEACHOTo TeHe3y. Bono
BKJ/IIOYAJIO 3ara/IbHOKIIHIuHI Ta 6ioximiuHi aHasisu
KPOBI, a TaKOXX BU3Ha4eHHs: piBHiB C-peaKTUBHOTIO
6iKa Ta MPOKa/IbIMTOHIHY AK MapKepiB CCTeMHOTO
3amajJeHHs.

3a pesynbTraTaMy LOCTIIPKeHb BCTaHOBJIEHO 3Ha-
yHe mifBuiieHHs C-peakTuMBHOrO 6inka-86,78 Mr/n
Ta IPOKAJIBIUTOHIHY-9,429 HI/MJ, 1O Bigmosifae
BUCOKOMY pUSHUKY TsDKKOI OakTepianbHOl iH(ex-
gii/cencucy. IIIOE cranoBuna 33 mm/rop. PiBeHb

Creative Commons «Attribution» 4.0

IgG-5,61 r/n, mWo BifNOBiZae BTOPMHHIN Triloram-
Mmarno6yninemii. PiBui IgM ta IgA He BM3HaYanuce.
A6comoTHa KinbKicTb Herrrpodinis-4,1 x10°/1, mim-
(bO]_U/ITiB-O,89 x10°/71, 03HAK HENTPOIIeHII He BUABIIE-
Ho. [TanienT orpumMyBaB aHTU-CD20 Tepamniio puTyK-
cuMaboM; OCTaHHE BBEEHHs BUKOHAHO 3a 12 [IHiB 110
¢be6puIbHOI peaxilii, 0 Y3TOMKYETHCS 3 PO3BUTKOM
imyHoCymnpecii Ha Ti TpuBanoi Tepamii [6]. Inmmi 1a-
OopaTopHi HOKa3HMKY IepebyBanu B MeXKax HOPMIL.

3 MeTol BUK/IIOYeHHs Oakrepiemii Ta cemTmd-
HJX YCK/IaJJHEHb BUKOHAHO 6aKTepionoriyHmii mocis
KpoBi 3 mepudepnyHoi BeHU 3 BU3HAYEHHSIM aHTU-
6iotuxouyTnusocTi. [TpoBeieHo TakoX MiKomoriyHe
TOCTi/I>KEHHSA KPOBi 3 OL[IHKOK 9y T/IMBOCTI IO aHTH-
MmikoTukiB. Ckpuninr va BUJI 1/2, HBsAg, HCV, cu-
¢inic i Ty6epKyIbO3-HeraTMBHMIL.

IncTpymeHTanmbHa HAiarHOCTMKA, BKIIOYHO 3 KT
OpraHiB IPYAHOI KIJIITKM, Y€PEBHOI IIOPOXXHMHMU Ta
Majioro Ta3a 3 BHYTpPIilIHbOBEHHUM KOHTpAacTyBaH-
HAM, He BMABMIA O3HAK IIPOTPeCcyBaHHA TiMQOIpo-
nidepaTMBHOTO IIPOLieCy, HOBUX BOTHMINEBUX ab0
iHQIIBPTPaTUBHYUX 3MiH YU OYEBUIHOTO JKepena iH-
¢exunii. 3a pesynpraTaMy KOHCY/IbTAIlii reMaronora
TAHMX 3a TeMaToJIOTiYHe MPOrpecyBaHHsA 3aXBOPIO-
BaHH:A He OTPUMAHO.

o oTpumaHHsA pe3ynbpTaTiB OGaKTepioOTi4HOTO
TOCTi/PKEHHS 3 ypaXyBaHHAM BMCOKUX PiBHIB Map-
KepiB 3allajieHHA NPU3HAYEHO EeMIIpUYHY Teparriio:
MeporeHeM y fosyBaHHiI 1000 mr Ta dmykonason
(2 mr/mn) 100 mi. Ipotsrom 3 fi6 KmiHIYHOTO ITO-
KpalleHHsA He Oy/o, 30epirammcs rapsdyka Ta iH-
TOKCUKAIif. Y 3B’A3KY 3 BifCcyTHicTIO edekTy Mepo-
IeHeM BiMiHEHO Ta IPU3HAYEHO JIeBOQIOKCAIVH
(5 mr/m, 100 M1 BHY TPIlIHbOBEHHO KPAIUIMHHO).

3 ypaxyBaHHAM KTiHIYHUX, Ta00OPaTOPHUX Ta iH-
CTPYMEHTA/IbHNUX JaHUX IPOBefeHO AndepeHLiHy
HIaTHOCTUKY MDK iH(EKIilIHOI0 IpPUPOMOI0 JIMXO-
MaHKMI, IporpecyBaHHsAM aiMdonporideparnBHOro
IpOLEeCy Ta KaTeTep-acOoLiiIOBaHUMM YCKIaHEHHA -
MI. BifcyTHicTh 03Hak mporpecyBaHHsS TiMdoMu
3a gaauMu KT i KoHCcynbranii remaTosnora ta migBu-
IIeHHA MapKepiB 3allajieHHA CBif4MIyM Ha KOPUCTb
iHQeK1iHOrO reHe3y TMXOMaHKI.

[Ticns orpuMmaHHsA pe3ynbTaTiB OakTepionorid-
HOTO J[IOCTiI)KeHHsI KPOBi BMSIB/IEHO PIiCT aepo6-
HUX 1 ¢axyIbTaTMBHO-aHAEpPOOHNUX MiKpOOpraHis-
MiB, imentndikoBanux meromom MALDI-TOF sx
Stenotrophomonas maltophilia. 3a anTM6ioTNKO-
TPaMOI0 i30/AT MaB IPOMDKHY YyTIMBICTb IO Jie-
Bodokcaunny (MIK 4,0) Ta TpumeTonpumy/cyib-
¢damerokcasony (MIK <20,0), a TakoX YyTIMBICTH
mo Tikapuuniny/knasynanary (MIK <8,0). Bognovac
TiKapIyIiH/K/IaBy/IaHaT OyB HELOCTYIIHMIA, 10 06-
MexXXyBajo Bubip erioTpomnHoi Teparmil.
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Ha mifgcraBi kniHiKo-1abopaTOpHNUX JaHUX Ta pe-
3y/IbTaTy 6aKTepioNOridyHOro AOCTImKeHHA nepude-
PUYHOI KpOBi BCTAaHOB/IEHO JiarHo3: Oakrepiemis,
cipuunHeHa Stenotrophomonas maltophilia, i3 pos-
BUTKOM CHHJIDOMY CUCTE€MHOI 3aIlajIbHOI BifIIOBifi
Ha T/ MeMKaMeHTO3HO iHyKOBaHOI iMyHOCyIIpecil.
Ixepeno 6axTepiemii Ha IbOMy eTalli 3a/1MIIANIOCA
OCTAaTOYHO He BCTAaHOBJIEHUM. 3 ypaXyBaHHAM HasAB-
HOCTi iIMIUIaHTOBAaHOI IOPT-CUCTEMH 1I PO3IJIANAIN
SIK OJfHE 3 MOXX/IMBUX IKepes iHpeKIil.

3acTOCYBaHHA JIEBOQIOKCALIHY NIPOTATOM 5 Hi6
He CYNPOBOPKYBANOCA KIiHIYHOIO ITO3UTUBHOIO JIN-
HaMiKOI0, y 3B’SI3Ky 3 4MM aHTMOaKTepianbHy Tepa-
nilo 6y/10 CKOPUTOBAaHO BifIIOBiHO [0 pe3ybTariB
aHTUOIOTMKOYYT/IMBOCTI. 3 OIMARY Ha BifICYyTHICTH
K/TiHIYHOI BifIIIOBi/Ii, 0OMeXXeHMI CIeKTpP a/IbTePHATHUB
Ta BifloMy e(eKTUBHICTb TPUMETOIPUMY/Cynbdame-
tokcasony (TMP/SMX) pu i exuiax, cnpiamHeHnx
S. maltophilia, Tepanito 6yno smineHo Ha TMP/SMX.

Jlo3yBaHHA  pO3paxoByBaIU 3a  TpuUMe-
TOIPVYM-KOMIIOHEHTOM i3 LIi/TbOBOIO /103010 O/IM3bKO
10 Mr/xr/mo6y, BiAIOBiZHO JO KIiHIYHOTO aIrOpUT-
my UpToDate [7]. IlanienT orpumysas TMP/SMX
480 Mr BHYTPIlIHbOBEHHO 1O 3 aMmynu 4 pasu Ha
1106y NPOTATOM 5 [HIB, IiC/IA 4OTO, Ha T/Ii K/IiHIYHO-

TO IOKpallleHHs, OYB IlepeBefleHNIT Ha IepOpaIbHIIA
npuitom TMP/SMX 480 mr 1o 4 TabneTku 3 pas3u Ha
100y e mpoTsiroM 9 gHiB. 3aranbHa TPUBAJIICTD Te-
parmii craHoBmIa 14 fHIB.

Ha 2-71 fieHp ikyBaHHA BMKOHaHO 6aKTepionoriu-
HMUII NIOCIB KPOBi 3 IOPT-CUCTEMM, PiCT MiKpoopra-
Hi3MiB He BuABIeHO. OMHAK MiarHOCTMYHA IIIHHICTD
pe3ynbTaTy 6yma 0OMeXXeHO, OCKIIbKY FOCTifIKeH-
Hs IIPOBEMIEHO IiC/IA I0YaTKY eTiOTPOITHOI Tepatii Ta
6e3 ogHOYAaCHOTO 3a60py HepudepndHoi Kposi. Ye-
pe3 HeomHOYACHUI Binbip 3paskis onjinka differential
time to positivity 6yna HeMOXXBOIO.

3 ornapy Ha 3partHicte Stenotrophomonas mal-
tophilia dbopmyBaTy 6ioIIiBKM Ta acoljifoBaTHUCA 3
iHdeKuissMM LeHTpaNTbHUX BEHO3HUX KaTeTepis, pe-
KOMEHJJOBaHO BUJJATIEHHA IIOPT-CUCTEMU SIK ITOTEH-
LiitHoro mxepena nepcucteHuil indexkuii. Ilicmsa ii
BUJAJIEHHS] MiKpO6iomoriyHe HOCTiKeHHs KiHYMKa
KaTeTepa He IPOBOAMIOC.

Ha Tni Tepamii JOCATHYTO K/IiHiYHOTO Ofy>KaHHA 3
HOBHUM perpecoM (HeOpMIbHOTO CMHAPOMY Ta HOp-
Majri3alieo TabopaTOpHUX IOKA3HMKIB 3alaieHHs.
TemnepaTypa HOpMamisyBamacsi Ha 3-I1 [ieHb eTio-
TPOIHOTO TiKyBaHHS, cTabini3anis 1a60paTopHMUX HO-
KasHMKiB- Ha 10-if TeHb aHTMOAKTepiambHOI Tepamii.

Tabnuus N21. XpoHororis KiHiYHOTro nepe6biry, 1a60paTOpHIX ITOKa3HMKIB Ta aHTMOAKTepialbHOI Tepamii
y nanieHTa 3 6akTepieMielo, cipuunHeHoo Stenotrophomonas maltophilia

Henb | Temnepatypa | CRP HPOKaI!b' AHTH- PeBy’!bTaT nocisy il KniniyHa
5 LLMTOHIH . . KPOBi 3 nepude- nopr- . .
XBOpO6M Tina (mr/n) 6ioTMKoTepanis . BignoBiab
(Hr/mn) PVYHOT KPOBU cucTeMm
1 1o 40,6°C 239 44,1 Llednonokcmm He BuKoHaHO + BincyTHicTb
(per os) edekTy,
nporpecyBaHHs
JINXOMaHKM
2 ]38,7°C 86,78 9,429 MeponeHeM + lMocis BigibpaHo + Bes guHaMiku
bnykoHason
(emnipuuHo)
4 | 38-39°C 96,14 Mepexig Ha B pobori + Bes gnHaMikm
neBodnokcaumH
6-7 37,8-39°C 106,01 0,857 JleBodrnokcaumH | *Stenotropho- + bes guHaMikm
MPOLOBXEHO monas maltophilia
(MALDI-TOF)
8 | 37,5-38°C Mepexig TMP/ YyTnuBicTb: PekomeH- | [luHaMika
SMX TMP/SMX, NIOBaHO No3UTMBHA
neBodIoKCaUuH BUAANEHHS
(npoMixHa)
9 137,5-38°C TMP/SMX #He BusaBneHo + HvHamika
no3uTuUBHa
10-12 Hopmanizauis | (| po J oo TMP/SMX - Bupaneno | Yitke kniHiyHe
TeMnepaTtypu | Hopmu HOpMMK MOKpPaLLeHHS
12-22 | Hopmotepmis | Hopma | Hopma | TMP/SMX - - MoBHe KNiHiuHe
Ofly>aHHS

lpumitka: * - baknocis BUKOHaHO 3 nepudepuyHoi kpoB.i; # - baknocis 3 NopT-cucTeMu
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OO6roBopeHH: KITiHIYHOTO BUNIAIKY:

[TanienTnt 3 B-xniTnuHHEMMY TiMdOMaMy HaeXxaTb
10 TPYIM BMCOKOTO PU3MKY iHQeKUiHMX yCKIaj-
HeHb 4epe3 IIO€lHAaHHA BTOPMHHOI TilloraMmarso-
Oyninemii, iMyHOCynpecuBHOI Tepariii Ta TPUBaIOro
BMKOPVICTaHHs LI€HTPAa/JbHOTO BEHO3HOTO AOCTYIIY
[1,6]. Autu-CD20 Tepamisi JOZaTKOBO 3HIDKYE pi-
BeHb iMYHOIZIOOY/IiHIB, MiABUINYIOUM CHPUITHATIN-
BICTb [10 iHBa3MBHMX iHQeKIiil i 3yMOB/IIOI0YM aTy-
OB K/TiHIYHWIT TIepeOir.

[Tonan 70% BumankiB Gakrepiemii B OHKOrema-
TOJIOTIYHMX MAIi€HTIB IIOB’A3aHI 3 LIEHTPA/JbHUMMU
BEHO3SHUMM KaTeTepaMM, 30KpeMa IOpT-CHUCTeMa-

u [3,8]. Karerep moxe 6yTu mxepenom iHdexuiii,
a ¢opmyBaHHS OIOIUIIBOK CIIpMsi€ IePCUCTEHI]
30yIHUKA Ta 3HVDKEHHIO e(PeKTMBHOCTI eMITipUYHO]
tepamii [9]. Taki indekuii yacTo 3ymoBreHi ymos-
HO-TIATOT€HHOI0 ()IOPOI0 3 BUCOKOK aHTMOIOTMKO-
PE3UCTEHTHICTIO, 1110 NOTpebye 060B’I3K0BOI MiKpO-
6iomnoriuHoi Bepudikariii 3 BUSHa4YeHHAM 9y T/IMBOCTI
30yIHMKA.

Ceper, ONOPTYHICTUYHNX I'PAMHEraTUBHMX IATO-
reHiB 0COOMMBY yBary npusepTae Stenotrophomonas
maltophilia-nedepMenTy04a 6aKTepis 3 IPUPOTHOIO
Pe3UCTEeHTHICTIO o OinbiocTi B-1aKTaMiB, BKIIOY-
HO 3 KapbaleHeMaMy, IO 3yMOBJICHO IPOAYKIi-
€10 B-IaKTaMa3 Ta aKTUBHICTIO e(IIOKCHUX CUCTeM
[10,11]. Lle o6Mexxye epeKTUBHICTb eMIIipUYHOI Te-
pamii Ta mifBMINye pU3MK iHBasMBHUX iHQeKkmiin y
iMyHOCKOMIIPOMEHTOBaHMX IallieHTiB [12].

3parHicte S. maltophilia popmyBatu 6iommiBKu
CIIpUsi€ TIepCUCTeHLii 30yAHMKa Ha BHYTPIIIHBOCY-
AVHHMUX HPUCTPOSX 1 MOXKe 3HIDKYBaTu edeKTUB-
HicTh aHTUOAKTEpianbHOL Tepamii [9,13].

Y mpencraBneHOMY BUIAIKY KJIiHiYHi BMCHOBKU
6a3yl0TbcAl Ha IOENHAHHI iMyHO/MOTiYHNX i MiKpo-
6ionoriunnx paHux. BropuHHa rimorammarno6y-
MiHeMisl crmpusna po3BUTKY iHGeKIl, a KiiHiuHe
MOKpalleHHs micns npusHadenus TMP/SMX ra Bu-
JaneHHsl MOPT-CUCTEMU IATPUMYE ii eTiONoriuHy
ponb. BogHo4ac BifCyTHICTh MapHMX IOCiBiB KPOBi

Ta JOCTiPKEHHA KaTeTepa He NO3BOJAE OCTaTOYHO
HiJTBEPAUTY KaTeTep-acoLillOBaHMII XapaKTep iH-
dexuii [14].

Bu6ip TMP/SMX 6yB 0OIpyHTOBaHWil pe3yb-
TaTaMy aHTUOIOTMKOrpaMy, BifICYTHICTIO K/TiHiYHOI
Bi/IIIOBifli Ha TeBOQIOKCALIMH, HEZOCTYITHICTIO TiKap-
LVIiHY/KIaBy/IaHATy [JI1 IPAKTMYHOTO 3aCTOCYBaH-
HA Ta KIHIYHVMM PEKOMEHJALiAMN, AKi JOIyCKa-
10Tb 3acTocyBaHHA TMP/SMX #Ak TepaneBTUYHOI
omnuii npu indexuiax, cnpuunnenux S. maltophilia. Y
IpefCcTaBlIeHOMY BUIIA/IKy IIpenapaTr 3aCTOCOBYBalIN
y fo3i 61mm3bko 10 Mr/kr/mo06y 3a TpUMeTOIPUM-KOM-
IIOHEHTOM i3 3araJIbHOI0 TPUBAJIICTIO KypcCy 14 nHiB.

TakyM YMHOM, OCHOBHMI IPaKTUIHUI BMCHOBOK
IIOJIATA€ B TOMY, IIIO JIMXOMaHKa HEACHOTO TeHe3y y
nauieHTis Ha aHTN-CD20 Tepamii moTpedye paHHbOI
Mikpobionoriynoi Bepudikauii 3 BU3HAYEHHAM aH-
THOIOTMKOYYTIMBOCTI Ta OIIHKOI MOXX/IMBOTO Ka-
TeTep-acoLilOBaHOTO MKepera iHdeKIil.

EMmmipuyna Tepamisi IIMPOKOTrO CHEKTpa MOXe
Oytu HeeeKTMBHOK IPOTYU IATOTEHIB i3 mpu-
POIHOIO MYJbTUPE3UCTEHTHICTIO, 30KpeMa
Stenotrophomonas maltophilia, mo norpe6ye cBoe-
YJacHOI KopeKii ikyBaHHA. Takox cIlif po3rnagaTu
OOLIbHICTD BUMIAJIEHHA LIEHTPA/JIbHOTO BEHO3HOTO
HOCTYIY [JIS MOKPAlleHHs K/IIHIYHOTO Pe3y/IbTary.

BucHoBkuM

JIuxoMaHKa HEACHOTO TeHe3y Yy TMallieHTiB i3
B-xmituHHMMM niMpoMaMy NOTpebye IOETAITHOTO
[IarHOCTMYHOTO MiIXOAY 3 ypaxyBaHHAM (aKTOpiB
pusuky. Tpusannit BHyTpPIIHbOCYAMHHUIL OCTYII,
30KpeMa IIOPT-CUCTEMA, € 3HAYYIIVM IOTEHLIIIHNM
mXepenoM iHgekuil B yMoBax iMmyHopmediunty. Bin-
CYTHICTb BifNOBifi Ha eMmipnyHy aHTMOAKTepiab-
Hy Tepalmilo moTpebye Iepernisay AiarHOCTUYHOL
Ta JIIKyBalbHOI TakTuKM. KirouoBe 3HayeHHA Mae
Mmikpo6ionoriuna Bepudikanis 30ygHUKA Ta aHA3
KJIiHIYHMX 1 aHaMHECTMYHMX JaHMX. JloTpuMMaHHA
npuHIVIiB antimicrobial stewardship e BaxmBuM
I onTuMisanii 1ikyBaHHA Ta 3abe3nedeHHs Oe3Ie-
PEPBHOCTI IPOTUITYX/IMHHOI Tepallii.

MpucTaTteiHi po3pinu

MNepBuUHHI paHi Ta MaTepianu. [epBUHHI faHi Ta MaTepianu, WO NiATBEPAXYOTb pPe3ynbTaTi LbOro A0CHIOXKEHHS,
MOXyTb ByTW HapaHi BigNoBiAanbHMM aBTOPOM 3a 0Or'pyHTOBAHMM 3aNUTOM.

O6mexxeHHa pocnipxeHHs. [ocnigxeHHs Mae neBHIi 0OMeXeHHs, 3okpeMa obmexeHun po3Mip Bubipkn Ta
OLHOLEHTPOBMIA XapakTep LOCHIAXEHHS, L0 Moxe 0bMexXyBaTW y3arasbHeHHs oTpMMaHwx pesynbTaTiB. MNopanblui
LOCNILKEHHS i3 3aNy4eHHAM Binbinx BUbIpoK HeODXiAHI ANS NiSTBEPAXKEHHSA OTPUMAHMX AAHUX.

®iHaHcyBaHHSA. [laHe foCnigXKeHHS He 0TPUMAIo 30BHILLIHLOMO GiHAaHCYBaHHS.

EtuuHe cxBaneHHs. 3rigHo npotokony N7 3acigaHHsa Kadenpy BHYTPILHLOT MEAULIMHM 3 KYPCOM racTPOEeHTepOooril
HauioHansHoro MepguuyHoro yHiBepcuTeTy iMeHi 0.0.Boromonbusa Big 18 bepesnsa 2026 poky, faHa poboTa He
noTpebyBana NPoxoLXKeHHs eTUYHOT KOMICIT y 3B'A3Ky 3 LOTPUMAaHHSAM YCiX BUMOI MO 3aXWUCTy NEPCOHANbHUX HaHUX
nauieHTa. byno otpnMaHo nucbMoBy iHGOpMoOBaHy 3roay nauieHTa Ha 06pobKy NepcoHanbHUX AaHMX.
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‘ Fever of unknown origin in a patient undergoing maintenance
AN therapy for B-cell lymphoma

Sophia Moloshtan, Leonid Pavlovsky, Artem Akimov

Department of Internal Medicine with a gastroenterology course,
Bogomolets National Medical University, Kyiv, Ukraine

Abstract. Introduction. Patients with B-cell lymphomas are at high risk for developing infectious complications due
to secondary hypogammaglobulinemia, immunosuppressive therapy, and prolonged use of central venous access.
In this patient population, bacteremias are often associated with catheter-related infections and may be caused by
non-fermenting Gram-negative microorganisms with inherent antibiotic resistance, which complicates the selection
of empirical therapy.

Aim. The aim of this study was to analyze the clinical features, diagnostic approaches, and treatment strategies for
bacteremia caused by Stenotrophomonas maltophilia in a patient with B-cell lymphoma receiving maintenance anti-
CD20 therapy, with an assessment of the role of the port system as a possible source of infection.

Materials and Methods. A clinical case of bacteremia in a patient with B-cell lymphoma receiving maintenance anti-
CD20 therapy and prolonged central venous access was analyzed. Clinical manifestations, laboratory markers of
systemic inflammation, blood culture results, antibiotic susceptibility testing, empirical and adjusted antibacterial
therapy, and clinical dynamics after central venous catheter removal were assessed.

Results. The clinical course was characterized by fever without a clearly defined primary site of infection and elevated
laboratory markers of systemic inflammation. Blood culture revealed Stenotrophomonas maltophilia, and antibiotic
susceptibility testing was performed. Empirical broad-spectrum antibiotic therapy was ineffective due to the
pathogen’s inherent resistance. Following adjustment of antibiotic therapy based on the antibiotic susceptibility test
results and removal of the central venous catheter, clinical improvement and normalization of laboratory parameters
were observed.

Conclusions. This case demonstrates the clinical significance of Stenotrophomonas maltophilia as an opportunistic
pathogen in oncohematology patients and underscores the importance of an individualized approach to treating
bloodstream infections in this patient population.

Key-words:feverofunknown origin, B-celllymphoma, portsystem, catheter-associated infections, Stenotrophomonas
maltophilia.
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CunppoM lNeHa-bappe, yckagHEeHUN rocTpolo
MJIBOIO TeTpannericl: KNiHiYHUX BUNnagokK

N

TetaHa TepeweHko, JliogMuna MNanatHa

Kadenpa gutaumx iHbekuinHnx xeopob HauioHanbHOro MeAUYHOI0 yHIBEPCUTETY
imeHi O. 0. Boromonbus, M. Kuig, YkpaiHa

Anotauia. Bemyn. Cungpom Iena-bappe (CI'B) — 1e rocTpa iMyHOOIIOCEepeiKOBaHa IIO/Iipa/iuKyTOHeBPOIIaTis,
IO XapaKTepMU3YETbCSl YPXKEHHAM MielTiHOBUX 00OTIOHOK 260 aKCOHIB IepydepyYHNX HepBiB ayTOAHTUTINAMM.
AKTyaJ/IbHICTb 3yMOBJIEHA PU3MKOM HIBMAKOTO PO3BUTKY BUCXiJHOIO Iapaslidy, AUXanbHOI HEIOCTAaTHOCTI Ta iH-
Banigmsanii (20-30%). Y megiarpii AiarHOCTMKA YaCTO YCK/IAAHIOETHCS ATUIIOBUM II0YaTKOM, 30KpeMa BIUPasKeHIM
60JIbOBUM CHHIPOMOM, 1110 iMITy€ COMaTUYHY IIaTOJIOTIIO.

Mema. Metor poboTu 6y1o npoaHasisyBaTi 0COOMMBOCTI {iarHOCTUKY Ta BeeHHsI IaL[ieHTa 5 POKIB i3 HIBUAKIM
nporpecysanHaM CI'b npotarom 48 roguH, yCKIaJHEHOTO TOCTPOIO MISIBOIO TeTpAIlIeTielo.

Mamepianu ma memoou. IIpoaHani3oBaHO KITiHIYHMIT BUIIAJIOK Ial[ieHTa 5 POKIB i3 IIBUAKONIPOIpecylounM CUH-
npomoM liena-bappe. JliarHocTu4YHa olliHKa BK/II0Yajia aHasli3 KAiHIYHOI KapTMHY, HEBPOJIOTIYHOTO CTAaTYCY, pe-
3ynpratiB enekrponelipomiorpadii (EHMT') Ta gocmimpkeHH TiKBOpY.

Pesynvmamu. KaiHiYHNIT BUMAOK XapaKTepu3yBaBCsl TOCTPYUM IIOYaTKOM i3 BMPa’KEHOTO M’s130BOTO 0070, 110
IPU3BEJIO IO II0YaTKOBOI HOMMIKOBOI IiarHOCTUKY IeHepalis0BaHOTO MiO3UTY Ta 3aTPUMKU crieudivHoi Teparil
Ha 11 pgHiB. [liarHO3 BCTaHOB/IEHO Ha OCHOBI K/TiHIYHOI KapTMHM, 30KpeMa TOTaabHOI apedriekcii Ta TeTparuierii,
a Takox faHux EHMI. Pesymbratu fOCIiKeHHA NTIKBOPY Ha paHHbOMY eTalli He BUSABWIN TUIIOBOI aIbOYMiHO-
LUTONOTriuHOI Auconianii, mo He cynepeuno AiarHo3y. OCHOBHe ITaTOreHeTUYHe JIiKyBaHH IOJIATaJI0 Y BBefeHHi
BHYTPilIHbOBEHHOTO iMyHOI00Yyiny (BBIT') y 1031 2 r/Kr. I/TIOKOKOPTUKOIY 3aCTOCOBYBA/INCA KOPOTKUM KYPCOM
BUK/IIOYHO 3 METOI0 MEHEIKMEHTY BUPaKEHOr0 60NbOBOrO Ta 3amanbHoOro cuuapomis. KommmekcHa tepamis ta
MOHITOPMHT XUTTEBUX (PYHKLIN JO3BOMMIN LOCAITH CYTTEBOI IO3UTUBHOI AMHAMIKM: JUTMHA BiTHOBWUIA 3[1aT-
HICTb CAMOCTIMIHO CilaT¥ Ta XOAUTH 3 MiATPUMKOIO.

Bucnosxu. Bumajok 1eMOHCTPYE HEOOXiTHICTh paHHBOI HEBPOJIOTIYHOI OL[iHKY IIPY TOCTPOMY M 5130BOMY 6070 y
nmiTeit Ta BUCOKY edekTuBHicTb BBIT.

KntovoBi cnosa: cunppom liena-Bappe, masiBa TeTparuteris, 4iTi, BHyTPIilIHbOBeHHUIT iMyHOrTO6YNiH (BBIT),
elleKTpoHeitpoMiorpadis.

BcTyn

Cunpgpom Tiena-bappe - 1e rocrpa ayroiMmyHHa
3amajbHa IOMiHEBPONATiA, IPU AKiil iMyHHa cHcTe-
Ma BMPOO/Is€ aHTUTIZIAa HMPOTU CTPYKTYp BIIACHUX
nepugepryHIX HepBiB Ta KOpiHLiB [1]. ¥ autadomy
Billi TIATOJIOTis YaCTO Ma€ arpeCcUBHUI mepebir: mpo-
TpeCYBaHHA IapajivyiB MOXKe TpUBaTU Bif KiTbKOX
JIHIB J10 4-X TVDKHIB [1], 1110 CTBOPIOE PsIMY 3arpo3y
SKUTTIO 4epe3 MOXIMBUIL PO3BUTOK AMXa/JIbHOI He-
JOCTATHOCTI Ta AUCYHKIII BereTaTBHOI HEPBOBOI
cucremn [2].

AKTyanbHICTb JaHOTO BUIIAIKy 3yMOBJ/I€HA CK/Iafl-
Homamy fndepeHIiiiHol [iarHOCTMKM B He60Ti
xBopo6u. Yacto mepium cumnromoMm CI'B y miteit
€ IHTeHCUBHUIT pafyuKy/IApHuUil 6i1b ab6o miasrii [1],
IO MOXK€ MacKyBaTV HEBPOJIOTiYHy NpUPOAY 3a-
XBOPIOBaHHSA IIiJi BUITIA/IOM iHQeKLiifHOro Mio3uTy
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4y TOKCUYHOI Heifponaril. CBoevacHa imeHTM(ika-
IIis TATOTHOMOHIYHMX O3HAK — MJIABOI C/TabKOCTI Ta
apedrekcii — € BUpILIaIbHOIO /IS IIBUAKOTO ITIPU-
3HaueHHA iMyHOKOpUryo4oi Tepamii [3].

MeTta

IIpogeMoHCTpyBaTM Ha KIiHIYHOMY NpUKIafji
0CO6MMBOCTi MiarHOCTMYHOTO TMOIIYKY, AndepeH-
LiMHOI JiarHOCTMKM Ta TaKTUKU BeJeHHSA OUTUHU 3
TsDKKUM nepebirom CI'B, akijeHTyBaBLIM yBary Ha
anropuTMi il A MiHiMisanii pUsSKUKY yCKIaJHeHb
BifIIOBIJHO O CyYaCHMX MDKHAPOJAHUX CTaHJAPTIB.

Marepianu i MeTogm

IIpoBemeHo emmipu4He, ONMCOBE JOCIiIKEH-
HsA KJIiHiYHOrO BUIaJKy cuHApoMy lieHa-bappe y
OUTVHYU 5 POKiB, YCKIaJIHEHOTO TOCTPOI MIIABOIO
TeTPAIIETIEI0 B IIEPiofi MPOXOMKEHHA CTalioOHap-
HOTO MiKyBaHHA B KuiBCBKill MiCbKill IUTAYIN KITi-
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Hiuniit iHbexuinHiin mikapui (KHIT «KMOKII»).
JlocnimkeHHA BUKOHAHO BifTIOBIZHO 10 IPUMHIUIIIB
Tenbcincbkol pmekmapanii. IIpoTokon mocmimXeHH:A
yXBajleHO 0ioeTMYHOI0 KoMici€lo 3acimaHHA Kade-
Apu JUTsAYuX iHdekuiitHux xBopo6 HarjionanpHoro
Menu4yHOro yHiBepcurery imeni O.0. boromonbisa
(mporokon Nel2 Bip 18.03.2026 p.).

Onwuc kniHiyHoro BUNaaKy

IManient X., XJIONYUK 5 pOKiB, 3aXBOPiB TOCTPO
04.07.20XX p. [e6r0T 3axBOpIOBaHHA Bij0yBCcs pall-
TOBO IIiJ Yyac aKTUBHOI Ipy (KaTaHHsS Ha CaMOKari),
KO/IM JAMTVMHA Biffdyna iHTeHCUBHMII 6ib Y HIDKHIX
KiHI[iBKaX Ta BUpaKeHy M s30BY CIa0KicTb, BHACIII-
JOK 4Oro BTpaTu/Ia 3/IaTHICTb JO CaMOCTIIHOTO IIe-
pecyBanHs. [IpoTsrom mepioi fo6u crocrepirauo-
s BKpail mBupKe (IpoTAroM 48 rofyH, 1o KIiHiYHO
iHTepIpUTYeThCAA AK IIBYUJKE NPOTpPeCYBaHHA abo
«ONMMCKaBUYHMI» TEMII) HAPOCTAHHS CUMIITOMIB:
HpuefHanacsa cnabKicTh y BepXHix KiHI[iBKax (He Mir
HiHATU PyKM) Ta 3HaUHe 3HVDKEHHA M A30BOI CU/IN
B Kuctsax. Ha pyry no6y cran noripimmnscs 3a paxy-
HOK MOSIBY iHTEHCUBHOTO 0OJII0 B NI, HEMOXX/IVBO-
CTi yTPMMYBAaTH TONIOBY Ta IOBHOI BTPaTV aKTMBHUX
PYXiB y IDKKY.

JwutnHa 6yna rocmiranmisoBana 04.07.20XX p. no
6aratonpodinpHol AuTAYOl JIiKapHi 3 momepenHiM
niarHo3oMm: «[eHepasnisoBanmit iHdeKIiIHNUIT MiO3UT,
HeBJ3HAYeHa MojiHeiipomnaria». 12.07.20XX p. (Ha
8-i1 leHb Bif mMOYaTKy XBOpoOM) yepes BiICyTHICTD
HOKpallleHHA TaljieHT OyB mnepeBemeHuit go KHII
«KMJIKUI», ne Buepiue OyB OIMIAHYTHII AUTSYUM
HeBpojoroM. CrienniyHa maToreHeTHYHa Teparlis
Oyna ininitoana 15.07.20XX p., To6T0 3arayibHa 3a-
TPUMKa CTapTy iMyHOTepaii BiJj MOMEHTY IepLIuX
CUMIITOMIB cTaHOBMIA 11 gHIB.

O6’exTuBHMIT cTatyc npu ormaai (12.07.20XX):
3aranbHMii CTaH AUTUHU TOKKuil. J[IuTmHA camo-
CTiIIHO He IlepeBepTAETbCs, He IifiHIMae pyKm Ta
Horu. 3agiKcOBaHO TOCTPYy MIIABY TeTpaIUIeriio
(oBHA BifICyTHICTH aKTMBHUX PYXiB y HVDKHIX KiH-
1[iBKaX, MiHiMa/IbHi pyxu B a/ibLAX pyk). UepenHo-
MO3KOBi HepBU — 6e3 maTosorii, QyHKIIif KOBTaH-
Hs — 30epexxeHa. M’30BUII TOHYC Pi3KO 3HYDKEHMI,
y IPOKCHMMa/IbHUX Bifjjiax Hir — 6M3bKMil 1O aTo-
Hil. CYXO)KI/I}IbHi (komiHHI, axi/UIOBi, 6iLMIITA/IBHI,
TPULUIITA/IbHI), YepeBHi Ta KpeMacTepHi pedexcn
HoBHicTIO BificyTHi 3 060x 60kiB. CrocTepiramach
BUpaXKeHa PUTIAHICTb M A3iB MOTWINL, pi3KO 103U-
TUBHI CUMIITOMU HaTATY Ta iHTEHCUBHUII PajVIKy-
JIAPHMIL 61/Ib IPY ITACHBHUX pyXax.

Oninka 3a mkamamu: CraH 3a IIKa/I00 iHBaJIiIN-
3anii Hughes (GBS Disability Scale) — 4 6amu (npu-
KyTuit 1o nixka) [4]. M’a30Ba cua 3a mxanoro MRC
(Medical Research Council): mpoxcumanbhi Ta guc-
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TanpHi BigAinmu Hir - 0-1 6am, pyk - 2 6amu, M’sA31
i - 1 6a.

MOHITOPUHT )KUTTEBO BaKITNBUX PyHKIi: 3Ba-
JKAI04M Ha TSDKKICTh TeTpalulerili Ta pU3MK BUCXIiA-
Horo napanivy Jlanzapi, nanjient nepe6ysas mif 1o-
CTiIlHMM MOHITOPMHIOM Y BifiJji/IeHHi iHT€HCUBHOI
tepamii. OniHoBanucs: yactora guxansas (Y71 22-24
3a xB), caTypaunis kucHio (SpO2 crabinbHO 97-99%
6e3 KUCHeBOI MiITPUMKM), XUTTEBA EMHICTD JIETeHb
(3a KIHIYHMMU TecTaMM PaxyHKY Ha OJHOMY BM-
IMXy — O3HaK C/1aOKOCTi Jiiagparmu He BUSBIIEHO).
[Torpe6wm B IIIBJI He BuHMKI0. PYHKIIis BereTaTuB-
HOI HEPBOBOI CHUCTEMM KOHTPOJIIOBA/NIACA LIIAXOM
MOHITOpUHTYy apTepianbHoro tucky (AT B Mexxax
95/60-105/65 MM pr. cT.) Ta cepuesoro purmy (HCC
90-110 yn/xB), 03HaK aBTOHOMHOI AMcYHKII (cep-
Jlo3HMX aputMmiit, konuBaHb AT) He 3acdikcoBaHo.
Osnak gucarii He 6yr10.

JIabopaTopHO-iHCTpyMeHTa/IbHE OOCTEKEHHS:
B saraspHOMYy aHasisi KpoBi: remorno6in — 114 r/m,
IIOE - 12 mM/rox, manmukosfiepHi HenTpodimm —
10%. PiBenb C-peakrusHoro 6inka (CPB) 6yB pizko
nigsuimennit (+++), WO BifoOpaxkao BMpaKeHY
CUCTEMHY 3alla/IbHY PeaKIilo, Ka CyIpOBOMKyBaa
6onmboBmit cuHapoM. bioximivHi mokasHuku (6inipy-
6in, AJIT, ACT, ceyoBuHa, KpeaTVHiH) — y MeXax
HOPMIL.

Ipu mocmimxeHHi COMHHOMO3KOBOI pifimuu (Bif
12.07.20XX): nikBOp mpo3opwuit, BUTIKaB mij mifBu-
IIeHMM TUCKOM. BMicT 6inka cranoBus 0,40 1/71, 1te-
onuto3 — 8x10°/1, peakuis Ilangi HerarusHa. [Jani
NOKA3HUKM JIKBOPY HA MOMEHT OOCTe)KeHHs He Jie-
MOHCTPYBalIM KJIACHMYHOI a/nbOyMiHO-IIMTONMOTiYHOI
JVCOoLlialil, IO YacTO CIIOCTEPIraeTbcAd Ha PaHHIX
erarax CI'b (mepri 1-2 twokHi). IIpoTe 1i pesyns-
tatm He cynepeumnn piargosy CI'b. Pesymbratn
6axTepionoriynoro mocisy niksopy, ITJIP Ha Bipycn
repIeTUYHOI TPyIN, eHTepOoBipycK Ta 6opernios 6y
HeTaTVBHUMM, IO JO3BO/IM/IO BUK/TIOUNTY IIEPBUHHE
indexuiitne ypaxxenns ITHC (meniHrit, enuedarnir).

Enexrponeitpomiorpadis (EHMTI): 3a ganumn
ctumynaniiaol EHMI' BuABNIeHO 03HaKM reHeparni-
30BAaHOTO CMETPUYHOTO YpaKeHHA IepuQeprIHnX
HEPBIiB KiHIIIBOK 3a [eMi€liHi3yI0o4MM TUIIOM i3 3a-
Jy4eHHAM MOTOPHMX Ta CEHCOPHMUX BOJIOKOH BeJu-
KOT'OMi/IKOBOTO, Ma/JIOrOMi/IKOBOIO, CEPEIHHOIO Ta
JIKTbOBOT'O HEPBiB, 4 TAKOXX O3HAKM PaINKYy/IONATii
Ha piBHi L5-S1-S2. Heitpodisionoriuna kapTuHa xa-
paKTepusyBanacsad 3HAYHUM 3HIDKEHHAM IIBUAKOCTI
IPOBeeHH: iMITy/lIbCy II0 MOTOPHUX BOJIOKHAxX (10
25-30 M/c mpy HopMmi moHaj 45 M/C), TIOJOBXEeH-
HAM [UCTA/JIbHOI JIATEHTHOCTI, HasBHICTIO OJIOKiB
IPOBEJIEHHS Ta BUPAXEHUM 30iIbIIEHHAM JIaTeHT-
HocTi F-xBuib 3 iXx mepiofMYHUM BUNALIHHAM, IO
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€ MMAaTOTHOMOHIYHMM MJI TOCTPOI 3allajIbHOIL JieMie-
MiHi3yI04O0l MOMipafiKyIOHeponaTii — OCHOBHOTIO
Bapianta CI'b. MarHiTHO-pe3oHaHCHa ToMorpadis
(MPT) rooBHOTO Ta CIMHHOTO MO3KY ITaTO/IOTIYHNX
3MiH He BUABWIIA, MiJTBEPAVBIIN BUK/IOYHO IIepU-
(dbepuyHMit XapakTep ypakeHHA.

TepameBTnyHa TakTNKa: OCHOBHOKI IIaTOTeHe-
TUYHOIO cneuM(bquom Tepalli€lo BiflIOBiHO [0 Cy-
YaCHUX MDKHAPOJHUX IPOTOKOJIB CTaj0 BBENEHHA
BHYTpIiIIHbOBEHHOTo iMyHoOrno6yniny (BBIT) y 3a-
Ta/IbHIlN KypCoBilt f03i 2 I/Kr Macu Tina (BBogMBCA
3a cxemomw 0,5 r/Kr/mo6y npoTAroM 4 AHIB IOCIIND).

3BakalouM Ha CydYacHi [JOKa3OBi peKOMeHpallii,
I'KC ne € crangaprom nikysaHHA CI'b i He maroTh
CaMOCTI/IHOI IaTOT€HETUYHOI LiHHOCTI NpM Lii
narornorii [2, 6]. Y maHOMy BMIIQIKy BMCOKOZO30-
Ba Iy/IbC-Tepalis jekcameTa3oHoM (5 Mr/Kr/moby
OpOTATOM 3 QOHIB) Ta IIOfasbllle BBEIEHHA JeIo-
MeTMIIpenHi3onony (perno-menpon 80 mMr 1 pas Ha
TYDKJEHb, 2 i eKIil) OyIu 3acTOCOBaHi BUK/IIOYHO
3 CUMIITOMAaTMYHOI METOI — /I KyIlyBaHH:A pe-
3UCTEHTHOTO iHTEHCUBHOTO PAMKY/IAPHOTO Ta M s-
30BOr0 6O/BOBOTO CHHAPOMY, a TAKOXK 3 OIVIAAY Ha
BIUCOKi Mapkepu cucreMHoro 3ananeHss (CPb +++).
BoHu He posrnaganucsa AK aabTepHaTHBa iMyHOIIO-
OyniHoTepamii.

CynyTHA Tepamisa BK/IIOYajJa TacTPOIpPOTEK-
nilo (oMmempason), HeifpoMeTaboNMiuHy HiATPUMKY
(nykneo LIIM®), anTuxomiHecTepasHi 3acobu (Heil-
poMinuH) Ha erami BifHOBJIEHHS, BiTaMiHU TIpy-
mu B. 3 nmepummx guiB crabinizanii crany migkiaoode-
HO MY/IbTUAVCIUIUIIHApHY peabinmiTanifo (macuBHa
JI®OK, macax, nuxanbHa TiIMHACTHUKA, <bi:—si0TepaHi;{).

Hunamika: ITicna saBepmenna xypcy BBII' Bin-
3HAQUEHO LIBUAKUII perpec 6ONIbOBOTO CUHAPOMY
Ta IOCTYIOBE BiflHOBIEeHHA pyxoBux Qynkuii. Ha
11 peabimiTarii NalieHT IOYaB CaMOCTINIHO CifaTw,
yTPUMYBATH piBHOBAry, a 4epes 3 TYDKHI — XOOUTH
3 migrTpuMKoro. [Tpy BUnmcIi cyXoxmibHi pedrexcu
YaCTKOBO BiTHOBWJIVICA, C/JIA B KiHI[IBKAaX 3pOC/a [0
3-4 6anis 3a MRC, oninka 3a mkanow Hughes 3Hu-
3utacA 1o 2 6ais.

O6roBopeHHs

OmnucaHnit BUIAIOK AEMOHCTPYE KJIACMYHMIA 3a
NIpOsABaMM, ajie YCKIAJHEHUI JJIA IEPBUHHOI Jiar-
HocTuku nepe6ir CI'b y puruam 5 pokis. Kimogosoro
0CcOONMUBICTIO OYB MIBUAKUII TEeMII IIPOrpeCyBaHHSA
HPOIIeCy: Bifi e6I0Ty OOJIIO Iif Yac rpy IO PO3BUTKY
IIOBHOI MJIABOI TeTpAIUIerii MUHYO nie 48 TofuH.

Ton0BHOW NPUYMHOIO [ialHOCTMYHOI IOMUIKA
Ha IIepLIOMY eTalli CTaB BUPaXKEeHMII MiaATiyHmii Ta
PamuKy/IApHUI 60IbOBUII CMHAPOM Ha T/Ii BUCOKUX
MmapkepiB 3amaneHus (CPb +++). Lle smycuno nep-
BUHHVX K/IiHIIMCTIB 3anigo3puty inpexuiumit mio-
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3WT i IPU3BEIIO 10 3aTPUMKM [TOYATKY CreludiyHOro
niKyBaHHA Ha 11 gHiB. Y nefiaTpU4Hili IpaKTULi I10-
RiOHUIT aTUIOBMIT OONBOBUII HEOIOT 3yCTPIiYAETHCA
9aCTO, MACKYIOUNCh IIiJi COMaTM4Hy abo Xipypriuny
marosioriio [1, 5].

Y mpoueci audepeHLiiiHOI AiaTHOCTNKM, OKpiM
Mio3KTy, B 000B’I3KOBOMY HOPSIJIKY C/TiJi BUK/IIOYa-
TU IIMPOKE KOJIO IATOJOril, 1[0 CYIPOBOMKYIOTHCSA
CUH/IPOMOM TOCTPOTO MIABOrO mHapainivdy. JJo Hux
HajleXXaTb:

o TocTpmit Mmiemit Ta KommpeciiiHi ypakeHHA
CIIMHHOTO MO3Ky (BMK/IIOYEHi 3a JOIIOMOTO0
MPT, BifcyTHOCTI 4YiTKOro IpPOBiITHMKOBOIO
PiBHA 9yTIMBUX IOPYLIEHb Ta Ta30BUX PO3JIa-
7iiB);

o IlomiomiemnmiT Ta iHINi eHTepoOBipycHi ypakeH-
HA (BMKIIOUEHi HEraTMBHUMM pe3yIbTaTaMiu
ITJTP nikBopy Ta dexariit);

o Borynism (BuxIoYeHNi 3a JOIOMOIOK0 aHaM-
He3Y, BiICYTHIll HU3XiJHIIT XapaKTep mapativy,
30epexeHa peaklis 3iHMIb, HEMa€e BUPAXKEHNX
Oyn1bOapHNX po3/1ajiiB Ha TIOYATKY);

o Miacrenis Ta MiacTeHiuHi cMHApOMH (Xapak-
TEPU3YIOTbCS BiICYTHICTIO BUPaXXEHOTO OO0
Ta 30€pe>KeHHAM CYXOKIIbHIUX pedJIeKciB);

« ToxcuuHi Helipomarii Ta roctpi mionarii (Bu-
K/II04eHi 3a JOIOMOIOK aHaMHe3y, HOpMaJb-
Hux piBHiB KOK Ta cenmdivnoi pemieninisy-
foyoi kapTrau EHMI).

BaxnmuByM acIeKTOM € TPaKTyBaHHA aHali3y JIiK-
BoOpYy. BifcyTHicTp anbbymino-1uTo0orivHoOI Ayconi-
auii (HopManbHuit piBeHs 6inka 0,40 r/71) y mepiui gHi
XBOpOOM € BifoMuM peHOMEHOM, AKUIT 3yCTPivaeTh-
ca y maibke 30-50% manienTiB y nepmmit TVOKIEHb
CI'B [2, 3]. Tomy HOpMa/npHMIT CKIaJ] CIMHHOMO3-
KOBOI piiHM Ha PaHHIX TepMiHAaX He CIIPOCTOBYE
niarnos. Bepudikanis CI'B y Hammomy BunmajKy mos-
HicTIo 6asyBanacs Ha KIiHIYHIN Tpiagi (M1ABMIT Te-
Tpamapes, TOTaJbHa apedJieKcis, posnafyu 4y TINBO-
CTi 3a KOPiHIIEBYM THUIIOM) Ta IEePeKOHIMBUX JAaHNX
EHMI, aki nigTBepauan rocTpy 3ananabHy HeMieni-
HisyIouy nomipajikynoseripomnariio [7].

Hlomo miKyBa/nbHOI TaKTMKM, CHif HifIKpeCIUTH,
0 3TiIHO 3 MDKHApOOHMMU CTaHAApTaMy, €AVHU-
MU MeTOfilaMM CIeny(iyHOI TaTOreHeTUYHOI Teparil
CI'D i3 nmoBeneHO0 e(eKTUBHICTIO € BHYTPILIHbO-
BeHHMIT iMyHOIN06Y/1iH (BBIT) ab0 mnasmadepes [2,
6]. 3acTocyBaHHA KOPTUKOCTEPOIZliB (K Iepopab-
HIIX, TaK i BHYTPIlIHbOBEHHNX) Y YMCTIEHHNX PAaHIO-
Mi30BaHUX JOCTI/[)KEHHAX He MOKa3ajo BIZIMBY Ha
MPUCKOPEHHA BiJHOB/IEHHA 4M NOKpallleHH: Bifina-
JICHOTO TIPOTHO3Y [6]. B maHOMy BuIajKy BMKOpH-
cranaa ['KC 6yno oOrpyHTOBaHMM CYTO fIK aj Io-
BaHTHA CYMIITOMAaTH4YHa Tepallisd /11 MEHEIPKMEHTY
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TSDKKOTO 0OJIbOBOTO CHHAPOMY, SIKUII He KYIyBaB-
CA HeCTepOITHMMM NpPOTM3ANATbHUMM 3acobaMu.
Kniniuynnit ycnix 6yB 3abe3rnedeHuit camMe BYaCHUM
(morpu 11-meHHy 3aTpuMKy) npusHadeHHsM BBIT y
103i 2 I/KT, 1[0 MiITBep/IKYE I10ro BUCOKY e(peKTUB-
HICTh HaBiTh IIPM 3alli3HiZIOMY CTapTi IpU TAKKUX
dopmax CI'B [5].

BucHoBkM

1. Cunpgpom liena-bappe y pgireit Moxke marn
IIBUAKWUI arpecUBHUIT Hepebir i3 pO3BUTKOM Tro-
CTpOI M/IABOL TeTpaiulerii nporArom 48 ropux, 110
notpedye 06O0B’I3KOBOTO MOHITOPUHIY AUXaIbHOI
Ta aBTOHOMHOI (YHKIIiif B yMOBaX iHT€HCUBHOI Te-
parii.

2. le6ror CI'B y muTsa4oMy Billi 4acTO CyIIpOBO-
JUKYEThCA IHTEHCHBHUM M A30BMM Ta PaJVIKY/LAPHUM
60/1bOBMM CHAPOMOM Ha T/Ii HiIBUIIIeHHA MapKepiB

3alajieHHs, 1o MoTpebye peTenbHOI AudepeHIiHol
MiaTHOCTUKU 3 MiO3UTOM, Mi€TiTOM, 60Ty}li3MOM Ta
iHIIMMM popMaMu roCTpOro M/SIBOTO Hapaivy.

3. HopmasnbHuii piBeHb 6i/ka B TIKBOpPi Ha paHHIX
eTanax 3aXBOPIOBaHHA He BUKUae fAiarHo3 CI'b.
[TpoBigHy ponb y Bepudikarii BifirpaoTb feTanb-
HUJI HEeBPOJIOTiUHUII OITIAf (BMUsAB/IEHHA apedriek-
cii) Ta mpoBemeHHs ctuMmyAniinol EHMI pmus
BU3HAYEHHSA TUILYy YpaKeHH:A (feMieminisytoumit/ak-
COHAJIbHUIA).

4. OCHOBHIUM [0Ka30BVM METOMIOM IaTOT€HEeTN Y-
Horo nikyBaHHA CI'b € BHyTpinItHbOBEeHHUII iMyHO-
rno6ynin (BBIT) y mosi 2 r/kr. IimokokopTuKocTepo-
inu He € cTaHfapToM martoreHeTmyHoi tepamii CI'b
I MOXYTb 3aCTOCOBYBATUCA /IMILIE AK JOIOMDKHUI
3aci6 1 KyIyBaHHA BUPa>KEHOTO OOIbOBOTO CUHJ-

pomy.

MpucTaTtenHi posginu

MNepBWHHI paHi Ta MaTepianu. [epBUHHI AaHi Ta MaTepianu, WO NIATBEPAXKYOTb pe3ynbTaTv LbOro AOCHIOXKEHHS,
MOXyTb ByTW HaAaHi BigNoBiganbHMM aBTOPOM 3a 06rpyHTOBaHMM 3aMUTOM.

O6MexxkeHHs pocnipkeHHs. [ocnigkeHHs Mae neBHI 0OMeXeHHs, 3okpeMa obmexeHWn po3Mip BubipkM Ta
OAHOLIEHTPOBWI XxapakTep AOCHIAXEHHS, Lo Moxe obMmexyBaTu y3arasbHeHHs OTpMMaHwx pesynbTaTiB. lNopanblui
LOCNILKEHHS i3 3any4eHHsM Binbwnx Bubipok HeobxigHi ANs NiATBEPAXKEHHS OTPUMAHUX AAHUX.

®iHaHcyBaHHA. [JaHe [OCNIOKEHHS He OTPMMasio 30BHILHLOIO GiHAHCYBaHHS.

ETuyHe cxBaneHHs. [ocnigXeHHs BWKOHaHO BIAMOBIGHO A0 NpuHUMNIB [enbciHcbKOl Aeknapauii. [MpoTokon
LoCnigKeHHs yxBaneHo BioeTWYHoOK KoMicieto 3acifaHHsa kadenpu ouTaumx iHdpekuinHmux xsopob HauioHanbHoro
MegnuHoro yHiBepcuTeTy iMeHi 0.0. Boromonbus (npotokon N212 Big 18.03.2026 p.). Batbkamu nauieHTa Byso HagaHo
nobpoBinbHy iHdopMoBaHy 3rofly Ha NpoBeAeHHS BCiX HEObBXiAHWMX AiarHOCTUYHMX Ta NiKyBaAbHMX NpoLedyp.

KoHonikT iHTepeciB. ABTOpW 3acBiguyloTb BIiACYTHICTb KOHAIKTY iHTepeciB. [ucbMoBy iHPopMoBaHy 3romy Ha
nybnikauito MaTepianie LbOro KAiHIYHOro BUNAAKY Ta CYNyTHIX MEANYHUX faHux Byno oTpuMaHo Bif 6aTbkiB naLlieHTa.
Yci aBTopuY 03HaNOMJIEHI 3 TEKCTOM pyKOMWUCYy Ta Hajanwu 3rody Ha noro nybnikadito.

BuKopucTaHHs WTYyYHoro iHTenekTy. ABTopu Brkopuctosysanu Gemini (Google, MayHTiH-B'io, Kanidopris, CLUA) s
MOBHOI0 peAaryBaHHs Ta CTPYKTYpPYBaHHS TeKCTy. ABTOpU NeperfisiHy/n Ta nepeBipuiiv BeCb 3reHepoBaHUM LUTYYHUM
IHTENEKTOM KOHTEHT Af15 3abe3neyeHHs NOro TOYHOCTI Ta AOCTOBIPHOCTI.
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‘ Guillain-Barré syndrome complicated
AN by acute flaccid tetraplegia: a clinical case

Tetiana Tereshchenko, Liudmyla Palatna

Department of Pediatric Infectious Diseases, Bogomolets National Medical University, Kyiv, Ukraine

Abstract. Introduction. Guillain-Barré syndrome (GBS) is an acute immune-mediated polyradiculoneuropathy
characterized by autoimmune damage to peripheral nerve myelin sheaths or axons. Its clinical significance is driven
by the risk of rapid ascending paralysis, respiratory failure, and high disability rates (20-30%). In pediatrics, diagnosis
is often challenged by atypical presentation, particularly a severe pain syndrome mimicking somatic conditions.
Aim. This study aims to analyze the diagnostic and management characteristics of a 5-year-old patient with rapidly
progressive GBS within 48 hours, complicated by acute flaccid tetraplegia.

Materials and Methods. The clinical case of a 5-year-old patient with rapidly progressive Guillain-Barré syndrome
was analyzed. The diagnostic assessment included evaluation of clinical neurological findings, cerebrospinal fluid
analysis, and electroneuromyography (ENMG).

Results. The case presented with acute, severe muscle pain, leading to an initial misdiagnosis of generalized myositis
and an 11-day delay in specific immunotherapy. The diagnosis was established based on clinical findings, including
total areflexia and flaccid tetraplegia, and ENMG signs of acute inflammatory demyelinating polyradiculoneuropathy.
Early cerebrospinal fluid analysis did not reveal classic albuminocytological dissociation, which did not contradict
the diagnosis at the early stages. The primary specific treatment consisted of intravenous immunoglobulin (IVIG)
at a total dose of 2 g/kg. Glucocorticoids were administered as a short pulse course solely for managing severe
refractory pain and systemic inflammatory response. Comprehensive therapy and intensive care monitoring led to
significant clinical improvement: the patient regained the ability to sit independently and walk with support.
Conclusions. This case emphasizes the critical need for prompt neurological evaluation in children presenting with
acute limb pain and highlights the high efficacy of IVIG.

Keywords: Guillain-Barré syndrome, flaccid tetraplegia, children, intravenous immunoglobulin (IVIG),
electroneuromyography.
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MeHem)KMEeHT navieHTa
\ 3 MeTabos1iyHO-acoLiNOBaHOIO CTeaTOTUYHOIO
XBOpo60I0 NeYiHKU Ta NAPOAOHTUTOM

fipocnas MakoBe#u, NanuHa ConosioBa, AHreniHa TperybeHko, PeHaTa CUMOHEHKO

Kadenpa BHYTpilWHiX XBopob cToMaTonorivHoro dakynbTeTy
HauioHanbHuin megmnunuii yHisepcuteT iMeHi 0. 0. Boromonbusg, M. Kuis, YkpaiHa

AHoTauis. Bcmyn. MetaboniuHo-acouiiioBaHa ctearoTnaHa xBopoba nedinku (MACXII) Ha cydacHOMY eTari pos-
IJIAA€ThCA K 6araTOKOMIOHEHTHE CHCTeMHe 3aXBOPIOBAaHHA, 1[0 BUXOAWUTD JajIeKo 3a MexXi i3onboBaHoro ypa-
>KeHHs remnaro6imiaproi cuctemu. MACXII € me4iHKOBUM IIPOSIBOM MeTabOMIIYHOTO CUHAPOMY Ta ATOreHETUYHO
MOENHYETLCA 3 MABUIIEHVM PU3UKOM IIPOTpeCyBaHHA IIYKPOBOTo fiabeTy 2-ro TuIy, abgoMiHaIbHOTO OXXMPIiHHA,
aTepOreHHOI ANCIiNifieMil, cepLieBO-CYANHHNX YCKIaJHEHD Ta XpOHIYHOrO CMCTEMHOTO 3allaJieHHA HM3bKOI iHTeH-
cyBHOCTI. Oco6MMBMIT KTiHIYHWIT Ta HAYKOBMUII iHTepec CTaHOBUTb KoMop6inHuit epe6bir MACXII i3 reHeparizo-
BaHUM mapofoHTUTOM. OONM/IBa MATOIOTIYHI CTaHM MAIOTh CIIIbHI IATOT€HETUYH] TaHKY, cepel SKMX MPOBIHY
PO BimirpaloTh TKaHMHHA {HCY/IiIHOPE3UCTEHTHICTD, CUCTEMHMIT OKCUATUBHUI CTpeC, AyucOanaHc mposarab-
HVIX LIMTOKIHIB, eHJj0Te/TiabHa AUCYHKIIiA Ta B3a€EMHe 0OTsDKEHHSA 38 PaXyHOK IIePCUCTEHIIil BOTHMINA XPOHIYHOI
opanbHOI iHGeKIil.

Mema. Meta po60TH — IPOAEMOHCTPYBAT 0COOMMBOCTI HEIHBa3KMBHOI [IIarHOCTUKY Ta MY/IbTUUCIUIUIIHAPHO-
rO MeHeMKMEHTY IaljieHTa MOJIOforo BiKy 3 noegHanuaM MACXII, nykpoBoro fiabeTy 2-ro THUITY, OKMUPIHHS Ta
XPOHIYHOTO IMAPOOHTUTY.

Mamepianu ma memoou. Y cTaTTi IpoaHanizoBaHo KIiHiYHMII Bunafok nanieHTa C., 34 pokiB, ckepoBaHOTO CTO-
MAaTo/IOTOM y 3B’$I3Ky 3 arpecUBHMM Iepebirom mapomoHTuty. disukaabHe 00CTEXEHHs BUSABUIO O3HAKM OXMU-
pinns I crynens. JlTabopaTopHmit MOHITOPMHT IPOEMOHCTPYBAB HasIBHICTb IHCYNTIHOPE3UCTEHTHOCT, CYOKOMITEH-
COBaHOro mnepebiry 1ykpoBoro jiabery 2-ro tumy Ha T/ 6a30Boi Tepalril, BUpaXeHy aTepOreHHY AMUCIIimigemio
Ta 6i0XiMiuHi O3HaKM CMHAPOMY LIMTONi3y. 3a ZOIIOMOTOI0 METOMIB KiNbKiCHOI y/IbTpa3ByKOBOI cTeaTOMeTpii Ta
enacrorpadii 3cyBHOI XBUIi [IiarHOCTOBaHO MOMIpPHMII CTeaTO3 Me4iHKY 3a BifCyTHOCTI 3Hauymux GibpoTMHNX
3MmiH (ctapgisa FO). @opmy MACXII BepudikoBaHO K CTeaTOrelaTUT Ha MifiCTaBi CTiNIKOI aKTMBHOCTI II€4iHKOBUX
(dhepMeHTIB y AMHaMIIL[i Ta BUK/TIOUEHHS {HIINX eTIONOTiYHNX YMHHMKIB.

Pesynomamu. [JeTanbHuil 1apofloHTONIOTIYHNII OITIAL, Ta IHCTPyMEHTaIbHO-PEHTTEHONIOTiYHa OL[iHKa CTOMATOoJIO-
TiYHOTO CTATyCy MiITBEPAVIIN HASIBHICTD TAKKOIL BeCTPYKIii a/IbBEONAPHOI KiCTKM, BUPa)XeHY NaTONOTi4Hy pyXo-
MicTb 3y0iB Ta He3aloOBi/IbHMII piBeHD TirieHu, W0 BifnoBifano kpurepiam mapogonTuty IV crapii, crynens C.
3BaXkaloyM Ha HasBHICTb IIyKpPOBOro AiabeTy 2-ro tuiry, oxxupinusg, MACXII Ta KpUTUYHO MifBUIEHWIT piBeHb
JITTHIII, mwo xaacudikye marjienTa sk 0co6y fye BUCOKOTO CepLieBO-CYANHHOTO PUSHKY, Y CXeMY TiKyBaHH: 00-
I'PYHTOBAHO BK/IIOYE€HO BUCOKOIHTEHCUBHY CTaTMHOTEPAIIIIO /I JOCATHEHHA LiIbOBYUX JIiNiHMX OKAa3HNUKIB Bif-
MIOBiZJHO [0 Cy4YacHUX Kap/ioMeTabomivHNX PEKOMEH/ALIIIL.

Bucnosku. Bunagok minkpecioe HeoOXiTHICTD paHHBOTO aKTUBHOTO CKPMHIHTY cTeaTo3y Ta (ibposy mediHKu y
MALiEHTIB i3 TAPOMOHTUTOM i MeTabOMYHNMM MOpPYLIEHHAMH, HaBiTh 3a MONOAOTO BiKy. MynpTuaucuumiinap-
Ha B3a€EMOJIifl CTOMATOJIOra, TepaIeBTa, eHIOKPYHOJIOrA Ta CIellialicTa 3 y/IbTPa3ByKOBOI IiaTHOCTUKY € 6a30BOI0
yMoBoI0 cBoeyacHoro BusABneHHA MACXII ta npodinakTnky KOMOpOiHUX YCKIaHEHb.

KntovoBi cioBa: iHCY/IiHOPE3UCTEHTHICTD, MeTabOoMiYHNUI CUHAPOM, MeTabOoIiuHO-aCOI[ill0BaHa CTEATOTUYHA XBO-
poba meviHKM, TapOJOHTUT, CUCTEMHE 3aTla/IeHHsI.
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BceTyn

MeTtaboniuHo-acoljifioBaHa CTeaTOTMYHa XBOPO-
6a neuinkn (MACXII) € rmo6anpHO0 MPo6/IEMOIO
OXOPOHM 3[J0POB’sI Uepes il 3pOCTady HOLIMPEHICTh
Ta CYTTEBUII BIUIMB Ha IPOrpecyBaHHA 3aXBOPIO-
BaHb, IIOB’SI3aHUX 3 MeTa0OIIYHOI AMCHYHKIIiE
[1]. 3rigHO 3 emifeMiONOTiYHMMM IPOTHO3aMM, Ii
IIOLIMPEHICTD 3pocTe 3 33,7% y 2020 poui mo 41,4%
(121,9 M oci6) mo 2030 poky [2]. OcobmuBy Hebe3-
IIeKy CTaHOBUTb (GOPMYBaHHA Lii€l KoMOpOigHOCTI y
nauieHTiB Moogoro Biky (fo 40 pokiB), e 3aXBOpIO-
BaHHA 4acTo nepebirae 6e3cMMITOMHO 3 6OKy opra-
HiB IIJTYHKOBO-KUIIKOBOTO TPAKTY, Yepe3 110 Ialli-
€HTM TPUBAJIUII YaC He 3BEPTAIOTHCA N0 COMATUYHNUX
CIIeIaliCTiB, TOAi AK arpecuBHe PYMHYBaHHA TKa-
HIUH IAPOJOHTa 3MYINYE iX BifBiyBaTu CTOMATOIIO-
ra. Cprorogai MACXII posrnafgaeTbca fAK 4acTMHA
MY/IbTUCUCTEMHOTO Ypa)keHHs OpraHiB IpM MeTa-
60/1iYHOMY CHHZIPOMIi Ta CyTTEBO MiBUIILYE PUSUKU
CepLEeBO-CYAVHHOI 3aXBOPIOBAHOCTI, CMEPTHOCTI Ta
eKCTParelaTMYHOr0 PaKy — OCHOBHUX IIPUYMH JIe-
TaJIbHOCTI U 11iit matosorii [3]. JoBexeHo, 10 BuCO-
KIJI CTYIiHb cTeaTo3y Ta Gibpo3y mediHky Kopemoe 3
IIpOrpecyBaHHAM KapAioBacKy/IAPHUX 3aXBOPIOBaHb,
IIYKPOBOTO iabeTy 2-r0 TUIY Ta XPOHIYHOI XBOPO-
6u HupoK [4]. BignosigHo 10 Mi>XKHAapPOJHMX KOHCEH-
cyciB AASLD 2023 ta EASL 2024, gis Bepudikanii
MACXII gocTaTHbO BUABIEHHA CT€ATO3y 3a JOIIO-
MOTOI0 Bi3yasIi3alilfHuX MeTOHiB Ta HAsIBHOCTI X04a 6
offHOro aKTOpa KapAioMeTabOIiYHOTO PUSUKY: IIeH-
TPaZbHOTO OXXMPiHHA, MeTabomiyHol mucininemii,
rinepTeHsii, IfykpoBoro miabety uu npeniaberty [5].

CyuacHi crparerii menemxmenty MACXII BK/mio-
4alOTh AK HOBITHI CXBaJIeHi IIpemapaTy, 30KpeMa
peCMETHPOM i CEMATTIOTH, TAK i KOPEKLIII0 KOMOP-
6imHMX CTaHiB, 110 MAIOTh MOTEHITHUIT BIUIMB Ha
MeTabosi3M nedinkn [6]. TakuM 4yMHOM, BUpIIIeHHS
JIBOHAIIPaB/ICHOTO 3B’A3KYy MDK CT€aTo30M IeYiHKM
Ta CUCTEMHMMM KOMOPOITHOCTAMM BMMArae MyJ/ib-
TUAMCLMIUIIHAPHOI TepalneBTUYHOI cTparerii. B3ae-
MO3B’5130K Mk mapogoHTuToM i MACXII npuBepTae
yBary yepes 3Ha4yHe I7100a/IbHe 3pOCTAaHHA MOIINpe-
HocTi 000X 1¥x cTaHiB [7]. 3 orany Ha cydacHi faHi
1po 3B’s130K mapogoHTuTy Ta MACXII, paHHE BUsAB-
JIEHHA ME€YiHKOBOI IIaTO/IOrI] Y MALi€HTIB i3 TAKKUM
HapOJOHTUTOM MOXKe MaTy BaXX/IMBe MpodimakTmy-
He 3HayeHH: [8].

MerTa

Ouinnty CcTymiHp crearody Ta crafio ¢ibposy
HeYiHKYM SK MPOBITHMUX MPOTHOCTUYHUX (AKTOPIB
IpOrpecyBaHH:A MeTabOTiYHO-aCOLiIOBaHOI CTeaTo-
TUYHOI XBOPOOU NeYiHKM, IPOJEeMOHCTPYBATH KIIi-
HiuHui nepe6ir MACXII y noefHaHHi 3 XpOHIYHUM
HapO/IOHTUTOM.
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MaTtepianu i MmeTogm

Pobora BrkoHaHa y QopmaTi ommucy KIiHiYHOToO
Bumaaky. O6’eKToM aHanidy 6yB IaI[ieHT MOJIOfIOTO
BiKYy 3 XpOHIYHMM I'eHepajli30OBaHMM ITapOIOHTUTOM,
LIYKPOBUM niabeToM 2-ro TUIY, OKUpPiHHAM I cTy-
IeHs1 Ta TabOpaTOPHMMMU O3HAKaMM MeTabOTidHMX
HnopyuIeHb. [IiarHOCTUYHMIT aITOPUTM BK/IIOYaB 36ip
aHaMHesYy, (i3MKanabHe 00CTEXEHHs, OLIIHKY aHTPO-
[IOMeTPUYHIX TOKA3HUKIB, TA00PaTOPHi ZOCTiKeH-
Hi, po3paxyHok iHpiekcy FIB-4 (Fibrosis-4 Index),
yIbTPa3ByKOBe JIOCTi/PKEHHsA OpPraHiB 4epeBHOI I10-
POXXHVHMY, KiJIbKiCHY y/IBTPa3ByKOBY CT€aTOMETPilo
(UDFF - Ultrasound Fat Fraction) ta emacrorpadgiio
3cyBHOi xBumi. OLIHKY ICHXOEMOLTHOTO CTaTycCy
nposoawu 3a mkanow HADS (Hospital Anxiety and
Depression Scale — TocmitanbHa 1Kkana TpUBOTY Ta
menpecii). CeprieBO-CyAMHHUII PU3UK OLiHIOBAJIN
3a mkanol SCORE 2 (Systematic Coronary Risk
Evaluation 2). CrarucTryHmit aHami3 He IIPOBOJUB-
Csl, OCKIIbKM pOOOTa € OMMCOM OFHOTO KIIiHIYHOTO
BUMAAKYy. [laHi manieHTa MogaHO aHOHIMHO.

Onuc kniHiyHoro BUNagKy

INanient C., 34 poku, 3BepHYBCA 3a HaIlpaB/IeH-
HAM JIiKapsA-CTOMATo/IOra y 3B’A3Ky 3 arpecuBHUM
nepe6iroM IapofoOHTUTY Ta BiICYTHICTIO CTiifkoro
edexTy Bifi crangaptHOI Micnesoi Tepamii. Ckapr
COMAaTMYHOIO XapaKTepy Ha MOMEHT OITIAAY HallieHT
IIPAaKTUYHO He IIpeJT ABJIAB, OKPIM IepiognyHol nevii
ic/1s IpuitoMy >KMpHOI 260 TocTpoi DXi.

3 aHaMHe3y XXUTTs Ta 3aXBOPIOBAHHSA BifloMo, 1110
nauienT y 1998 poui nepenic TAXKY TpaBMy — Iiepe-
JIOM KiCTOK Ta3a BHACMiIOK JOPO>XHbO-TPaHCIIOPT-
Hoi mpuroau ([JTII), nikyBanHA sAKoi 6yn0 ycmimHO
3aBepieHo. [Toctymnose mporpecyrode 36iTbLUIeHHA
Macy Tijla manieHT Bigmidae 3 2019 poky. ¥ 2024 poui
mif 9ac mpo@iIaKTMYHOrO OOCTeXEeHHS MallieHTy
Oyo BIeplle BCTaHOB/IEHO AiarHo3 «Llykposmit fi-
abetr 2-ro TMIy» Ha HifcTasi 3adikcoBaHOl IiKeMil
HaTile >7,0 MMOJIb//T Ta PiBHA ITIIKOBAaHOTO I'eMOT-
no6iny (HbAlc) 6,8% (3rizHO 3 HajjlaHOIO IEPBUH-
HOIO Me[IVYHOIO JJOKYMEHTAI[i€0). 3 IIbOTO IPUBOAY
Mali€HT IOCTIIHO OTPUMYE IIEPOPANbHY IIYKPO3-
HIDKYBA/IbHY Teparifo: MeTdopMiH y 031 850 mr/
no0y. IToxasuuk HbAlc 6,1%, 3adikcoBanuii mig yac
IIOTOYHOTO /1a00PaTOPHOrO MOHITOpUHIY (Tabm. 1),
CBIIUUTD IIPO JIOCATHEHHs CTabiIbHOrO CyOKOM-
IIEHCOBAHOTO CTaHy BYIVIEBOJHOrO OOMiHY Ha T
PEerynAapHOro INpuUitoMy MeNVKaMEHTO3HOI Teparil.
Toro x poky 3a ganuMu pibpoesodaroractpopyone-
Hockomil (PTIC) 6yno piarHOCTOBaHO epuTEMaTo3-
Hy racrpomarifo. ¥ 2025 poni maunieHTy BU3HaYanIu
piBeHb III0K03H, ITTikoBaHoro remornobiny (HbAlc),
inpekcy HOMA, neuinkoBux mpo6 Tta jnimigorpamn.
Pesynbratn gocnmimkeHs HaBeneHo B Tabmumi 1.
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Tabnuus 1. JlJaboparopHi NOKa3HMKM MaljieHTa

MokasHuk OpuHULi 09.10.2025 21.01.2026 PedepeHTHi 3HaYeHHs
nioko3a HaTwe MMOJIb/ N 4.9 56 40-55
HbA1c ([nikoBaHui reMornobin) % 6,1 6,1 45-5,6
|[Hpekc HOMA — 2,7 2,9 <25
3aranbHuit xonectepuH MMOSb/N 6,99 7,28 <52
JINMHLL, MMOJIb/ N 4,89 5,48 <3,0
NNBLLY, MMonb/n 1,30 1,25 >1,0
Tpurniuepuan MMOb/n 2,65 1,98 <17
ANT Oa/n 56 63 4-41
ACT 0a/n 73 81 4-37
rrTn 0n/n 80 82 8-61
C-peakTuBHuit binok (CPB) Mr/n 4,1 3,8 <10
TpoMmbouuTu /n 279 260 166 - 389

3 aHaMHe3y XUTTA BilOMO, 1110 NTAIliEHT He XBOpiB
Ha BIPYCHI remnaTuTy Ta BeHepUYHi 3aXBOPIOBaHHH,
He Ma€ LIKiI/IMBUX 3BMYOK, 30KpeMa He IaIuTh i He
BXXIBA€E alKOTOb.

3arajpHuUIL CTaH MaljieHTa Ha MOMEHT OIVIAAY OLii-
HIOBaBCA AK 3a7j0BinbHMIL. CBiffloMicTb sicHa, MIKipHi
HOKPYBY Ta BUAMMI CIM30Bi 0OOTOHKY 3BUYAITHOTO
KO/BOPY, 4MCTi. 36inbIneHHA NiMbaTHYHNX BY3TTiB
He BUABJIEHO. 3a pe3y/lbTaTaMM OLIHIOBAHHA IICU-
XO€eMOLIHOTo CTaTycy 3a 1mkanow HADS BcraHoB-
JleHO piBeHb TpuBOIrM 2 6any Ta piBeHb jenpecii 8
6aiB, 10 BiANOBifae CyOKTiHIYHO BUpaXKeHINl He-
npecii. IlanjienT Mae rinepcTeHivYHy CTaTypy; iHEEKC
Macu Tina cTaHOBUTH 31,6 Kr/M?, 1O 3rigHO 3 Kia-
cudikaniero BOO3 Bignosinae oxmpinnio I cryme-
HA [9]. CepleBa Ais/bHICTD i Iy/IbC PUTMIYHI, TOHN
ceplsi cepeHbOI 3BYYHOCTI, 63 IaTO/IOTiYHMX IIIy-
MiB. AprepiapHuit TMck craHosus 130/80 MM PpT.
CT., 9aCTOTa IyNAbCy — 78 ypapiB Ha xBunuHy. Ilpn
IIEPKYCil JIereHb BU3HA4YaBCs JIETEHEBUIT IIEPKYTOP-
HMUIA 3BYK, IIPM ayCKY/IbTallil — Be3UKY/IAPHE IMXaH-
HA 6e3 xpumiB. KoBTaHHA Ta IpOXOMKeHHA DX 1Mo
CTPaBOXOJY Bi/IbHI, )XMBIT Ipy majbmanii M sakuit i
6e36omicumit. [Tpu manpnanii oprani yepeBHOI 1O-
POXHUHM BCTaHOBJIEHO 361/IbIIICHHS TIeYiHKU, SKa
BUCTYIIa/a 3-if Kpato pebepuoi gyru Ha 0,5 cM 110
IIpaBiil cepeNHbOKIIOYNYHIN 7iHil. CuMOTOMMU IIO-
Apa3sHeHH:A oyepeBMHM HeraTVBHi. Ce4oBUITyCKaHHA
BilbHe Ta 6e3boricHe.

HasBHicTp y manieHra LykpoBoro paiabery 2-ro
TUITY, OKMPIHHA Ta HifBuineHHA akTuBHOCTI AJIT
i ITTII o6rpyHTOBY€E HEOOXiIHICTD OOCTEKEHHS He
mmure Ha HagBHiCTh MACXII, arne 71 Ha cTyniHb ¢i-
6po3y meuinku. [l 1poro crodarky 6yno pospa-
xoBaHo iHfekc FIB-4. O6umcieHHsA IPOBOAMIOCH
aBTOMATMYHO 32 3araJIbHONPUITHATON (OPMYIIO:
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Bix (poku) x ACT (On/n) / (Tpombountn (x10°/1)
x VAT (On/n)). Pesynprar - 1,32, mo nepebysae
Ha MeXi HM3bKOIO Ta IPOMDKHOIO PU3MKY i IMOTpe-
Oye momanpIIol HeiHBa3MBHOI OLIHKY CTaHY IedYiH-
KU, OCOO/MNBO 3 ypaxXyBaHHAM MOJIOJOTO BiKy ITalfi-
€HTA Ta HAABHUX METAOONMYHMX (PAaKTOPIiB PU3MKY.
[ns o6’extuBisanii CTpPyKTypHO-(YHKI[iOHa/IBHOTO
CTaHy InediHku, Bepuikauii CTymeHsA cTearo3y Ta
TOYHOTO BU3HA4eHHs cTafii ¢ibposy 6ymo mpose-
[leHO KOMIUIEKCHe IHCTpyMeHTa/lbHe OOCTeXeHH,
1[0 TIOEHYBAIO TPaANLiiiHy exorpadiio Ta cydyacHi
3CYBHOXBMJIbOBi T€XHOJIOTII.

Ilig 4Yac IpoBeNEeHHA YIBTPa3BYKOBOIO MOCIi-
IDKeHHA opraHis yepesHoI mopoxxauHN (Y31 OYII)
y CTaHapTHOMY B-pesxumi 6y/10 BUABIEHO K1acud-
HY Y/IbTPa3BYKOBY Tpiany, XapakTepHy mnd andys-
HIUX 3MiH II€4iHKM 3a TUIIOM CTearo3y. BisyamisyBa-
nocst BUpaKeHe AydysHe MiABUIIEHHS eXOTeHHOCTI
MapeHXiMM IEeYiHKM 3 ICTOTHOIO HEBiANOBiHICTIO
AKYCTUYHOI LiITbHOCTI MK TKaHMHOI II€YiHKM Ta
KipKOBMM IIapOM IIPaBOI HUPKM, IO CBiIYUTDH NPO
CTiIVIKMII IO3UTUBHMII rernaTopeHanbHuil iHgexc. Ta-
KOXX BifI3Ha4Ya/joCcs BMpaXK€He NMUCTa/bHE 3racaHHA
YABTPa3BYKOBOTO CUTHAY, 110 IPU3BOJWIIO [0 3HAY-
HOTO TIOTipuIeHHs Bisyamisauii rm6okux Bimmimis
napesximu (puc.1).

3 MeTOI0 YHMKHEHHS Cy0'€eKTHBi3My B OILiHII ci-
poi IIKa/Iy, ManieHTy 6y/10 BUKOHAHO Ki/IbKiCHY YIIb-
TPasBYKOBYy cTeaToMeTpio 3a TexHonorieo UDFE
Metop 6a3yeTbcsa Ha aBTOMAaTMYHOMY BMMIipIOBaHHI
KoedillieHTa 3aTyXaHHA Ta 3BOPOTHOTO PO3CilOBaH-
HA yIbTPa3BYKOBMX XBWIb 33 JJOIIOMOT'OI0 KOHBEKC-
HOTO JaTylMKa. 3a pe3y/lbTaTaMM JOCTi)KeHHA, Me-
miaHa ¢paxuii xxupy B meuinni cxmama 20,0% (IQR
12,0%), 1110 TO3BOMN/IO 3 BUCOKOI TOYHICTIO 06'€K-
TUBHO IiATBEPUTU HAsABHICTb AMy3HOI iHPinbTpa-
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Pucynoxk 1. Y3] neuinkn manienta C., 34 p. (B-pexxum): nudysHe mifBUIIEHHA €XOT€HHOCTI TapeHXiMn
(«sACKpaBa Ie4iHKa»), IO3UTUBHUI IeIlaTOPeHATbHNUI iH/IeKC, AUCTAIbHE 3TACAaHHA Y/IbTPa3BYKOBOTO
IIPOMeH 3i 3I7IaJPKyBaHHAM CYAMHHOTO MaJIIOHKA (TUIIOBAa KapTUHA )XMPOBOI iHinbTpaii).

1ii Ta kmacugikyBaTy i K IOMipHMIT CTEATO3 IediH-
ku crynens S2. [10] (Puc.2).

[lna BMKTIOUEHHA MpocyHyToro ¢ibposy Ta 1u-
P03y IeYiHKM, K HaOi/IbII MPOrHOCTUYHO HECTIPU-
ATIMBMX eTamiB nporpecyBanHs MACXII, 6yro
3aCTOCOBAHO TOYKOBY e/acTorpadiio 3CyBHOI XBU-
ni (pSWE). V gpinsguui mpaBoro kymnosna nediHku (B
€XOHETaTUBHIll 30Hi 63 BeMKUX Cy/IVH Ta )KOBYHNX
IpOTOK) 6y/10 IpoBeeHo cepito 3 10 BamigHMX BUMi-
PIOBaHb >KOPCTKOCTI IapeHXiMu. Mefiana oTpuma-
HIUX pe3yNbTaTiB IBMUIKOCTI 3CYyBHOI XBUIi, Ilepepa-
XOBaHa y TUCK, ckiana 3,1 kIla (IQR 0,7 kIla). 3rigno
3 YMHHYMM MDKHAPOJHVMMM [ialrHOCTUYHMMM IIIKa-
JIaMU, LieJl TOKa3HMK 3HAXOUThCA 3HAYHO HIDKYE 32
MIOPOrOBe 3HA4YeHHA I XPOHIYHMX 3aXBOPIOBAaHb

PucyHok 2. KinbkicHa ynbTpa3sByKoBa
crearoMetpis (UDFF) nauienta C., 34 p.: mpodinn
BUMipIoBaHHA Qpakiii >kupy B mapeHximi
revinky i3 Megianowo 20,0% (IQR 12,0%), mo
BifillOBiTa€ moMipHOMY cTeartosy (crapis S2).
306pa>keHHsI IOBHICTIO aHOHIMi30BaHe.
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HeYiHKM, [0 HAfIilIHO CIIPOCTOBYE HAsIBHICTb Oy/ib-
AKUX 3HAYYIVX 260 IPOCYHYTUX PiOPOTUIHMX 3MiH
1 BifilIOBifla€ MiHiMaJIbHil )KOPCTKOCTI ITapeHXiMyU —
crapii FO 3a mxanoro METAVIR (puc. 3).

PucyHok 3. ToukoBa enmacrorpadis 3cyBHOI XBUIi
(pSWE) neuinku nauienra C., 34 p.; Mefiana
>kopcTkocTi ctaHoBuTh 3,1 kIla (IQR 0,7 kITa),
10 Bigmosinae cranii ¢pi6bposy FO 3a METAVIR.
306pakeHHs OBHICTIO aHOHIMi30BaHe.

CromaronoriyHuii cTaTyc namieHra

IIpn cTOMATONMOTiYHOMY OOCTEXeHHI POTOBOI
HOPOXXHMHM TaljieHTa 34 pokiB Oyl10 BUABIEHO
BUPa)XEHUI TeHEepali3sOBaHMI 3allaJIbHUIl  IIPO-
1leC y TKaHMHaX MapOfOHTa, 10 CYNPOBOMKyBaBCA
HAsABHICTIO TNApOJOHTA/JbPHMX KMIIEHb 3aBITIMOLI-
KM 6-7 MM Ta IIaTOJIOTIYHOI pyXoMicTio 3y6iB II-
II crynens. Kniniuna xapTmHa Oynma yckiafHeHa
JaCTKOBOIO BTPATOI0 3y0iB. 3a JaHMMU KOMIT I0Tep-
Hoi Tomorpadii (KT) 3adikcoBano 3Ha4Hy pe3op6-
1[if0 a/IbBEOJISAPHOI KiCTKM, sIKa CTaHOBUIA Oinblie
HiXK 2/3 HOBXMHU KOpeHiB 3y0iB. [JocmimxeHHA Mi-
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KPOOHOTO Ieji3aXy NMapOJOHTa/JbHUX KUIIEHb BYU-
ABUIO JOMIiHYBaHHsA TaKMX IIapOJOHTOIATOIEHiB,
ax Haophilus parainfluenzae (6 mumpi 1075 KYO)
ta Fusobacterium nucleatum (6 mumpi 10°4 KYO).
Otpumani 00'€eKTMBHI KpuTepii MOBHICTIO MiATBEp-
OVUIM JIiarHO3 arpecyBHOrO FeHepasi3oBaHoro mapo-
JIOHTUTY Ha T/Ii COMAaTNYHOI KOMOPOiTHOCTI.

Ha ocHOBi ckapr manjieHTa, aHaMHECTUYHUX fla-
HUX, pe3y/lbTaTiB 00’ €KTMBHOTO OOCTEXEHHS Ta
IIPOBeeHOI 1ab0pPaTOPHO-IHCTPYMEHTAa/IbHOI fiar-
HOCTVKY 0Y/10 BCTAHOBJIEHO fiiarHO3: «MeTabomiyHo-
acolifioBaHa cTeaTOTN4YHa XBopoba meuinku (MAC-
XII): crearoremarut, FO. Ilykposuit piaber 2-ro
tuiy. Oxupinaa I crynensa. XpoHiuHMiT napofioH-
it IV crapii, cryniap C (Bucokuit piBeHb Iporpe-
CYBaHHS)».

Kniniyauit MeHeI)KMeHT IalliEHTa MaB KOMIIJIEK-
CHUIA, iHTepAMCIUIITIHApHWIT XapakTep i 6asyBaBcs
Ha TICHIl B3a€MOZII TepaleBTa Ta JIiKapA-CTOMAaTO-
nora. BpaxoByroum BUABIEHUII «IIaTOT€HETVYHMUIA
MicT» MK MeTabOMiYHNMM MOPYLIEHHAMM Ta arpe-
CUBHVM DpYyJHYBAaHHAM TKaHUH IIApOJOHTA, JiKYy-
BaJIbHA CTparerisg Oyaa CIpsMOBaHA OfHOYACHO Ha
KOPEKIil0 CMCTEMHOTO 3aIlaJIeHHs, KOHTPOJIb MeTa-
6omivyHNX QaKTOpiB pU3MKY Ta JIKBifaIlil0o BOrHMIIA
XpoHi4HOI opanbHOI iHdeKuii.

IlepimioyeproBuM KpOKOM CTajia CyBOpa MOJM-
¢ikanis crocoby >KMUTTS MHallieHTa, IO BKIIIOYasa
IIpU3HAYEHHA PpALiOHYy Xap4yBaHHA Cepe3eMHO-
MOPCBKOTO THUITYy 3 OOMEXEHHSAM IIPOCTUX BYIJIe-
BOJIIB i HACMYEHNUX XKMPIiB, M0 KPUTUYHO BAXK/INBO
Ak npu MACXII, rak i npu nykpoBomy gmiaberti Ta
BIIPOBA/PKEHHSA [O30BAHNUX, PEryIApHMUX aepOoOHMX
¢isnyHMX HaBaHTaXeHb: 150 XBWIMH MOMipHOI a60
75 XBWIMH iHTeHCHBHOI (i3M4HOI aKTMBHOCTI Ha
TVDKIEHD [I1 3MEHIIEHHA MAcy Tila Ta 3HIDKEHHA
iHcyniHOpe3ucTeHTHOCTI. [l MeguKaMeHTO3HOTrOo
KOHTPO/MIO I/iKeMii 6y/0 BMPIllIEHO NPOROBXKUTH
0a30By IepOpaNbHY LYKPO3HJDKYBAJIbHY TepaIliio
MeTdopMiHOM y f03i 850 Mr/moby, OCKimbKu Liei
Ipemnapar IpofieMOHCTPYBaB CBOIO e(peKTUBHICTD Y
nocsrHeHH] cyokommencanii (HbAlc 6,1%).

Oco6muBy yBary 6yn0 IpuAineHO KOpeKUil BU-
pakeHOI aTeporeHHoi AucminifeMii. 3Bakarouy Ha
HasBHICTP y HalieHTa KOMOPOifHOTO IO€HAHHSA
LyKpoBOro jiabery 2-ro Tuiy, oxupinua I cryme-
Ha Ta MACXII Ha cTapii crearorenaTury, srigHo 3
HiI0YMMM KapioMeTaboMiYHUMM peKOMeHALisAMNU
€Bpomnelicbkoro ToBapuctsa Kappionoris (ESC),
jioro 0y10 aBTOMaTM4YHO KIacU(iKOBaHO K 0co0y
Iy>Ke BYCOKOTO CEpLIeBO-CYy[VHHOTO PU3MKY. 3a Ta-
KOTO CTaTyCy HaABHMII piBeHb xonectepuny JIITHII]
(5,48 MMOMB/M) KPUTUMYHO IepEeBUIIYBAaB HOPMY,
TOMY Y CXeMY TiKyBaHH:A 6y/I0 0OIPYHTOBAHO BKIIIO-
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YEHO BJMCOKOIHTEHCUBHY CTAaTMHOTEpPAIil0 — PO3y-
BacTaTuH y o3i 10 mr/mo6y. lle nospommio 3abesmne-
YUTU NPAMUI TATOTE€HETUYHMUI BIIMB Ha JIiITiHMIA
06MiH, cTabinisyBaTyt MeMOpaHM renaTonnTiB i po3-
IOYaTy PyX [0 JOCATHEHHA LinboBoro pisHA JITTHIIT
MeH1le HiK 1,8 MMOb/I.

CroMaronoriyumit etan iKyBaHHS OyB CIPSIMO-
BaHUJ HAa YCYHEHHH JIOKa/JIbHOTO BOTHMILA XPOHIiY-
HOTO 3allaJIeHHs, AKe MiATPUMYBalo CUCTEMHUI -
ToKiHOBMit Auc6ananc. [lamienTy Oyno mposepeHO
npodeciiiHe Iifi'siCEHHe Ta HaJ sICEHHE BUJa/ICHHS
3yOHMX BifK/IajieHb, peTe/lbHe 3ITAJKYBaHHA IIO-
BEPXOHb KOpeHiB 3y0iB Ta Kypc MiciieBoi mpoTusa-
IaJIbHOI Ta aHTUCENTUYHOI TepaIlii.

ObroBopeHHs

Onmncaunit KniHiYHUI Bumagok marienta C. ge-
MOHCTPY€E TiCHMII NATOTEHETUYHMIT B3AEMO3B SI30K
MDK MeTabOTiYHMMM TOPYLIEHHSIMM Ta 3allaJbHu-
MI 3aXBOPIOBAaHHAMM IIAPOJOHTA. 3rilHO 3 OCTaH-
HiMy HacTanoBamu AASLD (2023) Ta KOHCEHCYCOM
EASL-EASD-EASO (2024), manieHTn 3 LYKpOBUM
miabeToM 2-ro THUITY Ta aOJOMiHATBHUM OXVPIHHAM
HajieXXaTb [0 IPYNM MiJBUIIEHOTO PU3UKY IIPOCYHY-
Toro ¢i6po3y mediHKy. Y HAIIOTO MAli€eHTa, HOIPH
Moozt Bik Ta BigcyTHicTh ¢ibposy (F0), Busse-
HO NOMipHUII cTymiHb cTeatosy S2 (20,0%), mo mia-
Kpec/To€e HeoOXiIHICTb paHHBOTO CKPUHIHTY.

BcranoBnennit narorenetnanmit 38’130k MACXIIT
i3 cepueBO-CyAMHHMMM 3aXBOPIOBAHHAMIU, I[yKPO-
BUM J1iabeToM 2-T0 TUITY, XPOHIYHOIO XBOPOOOIO HU-
POK Ta 3aXBOpPIOBaHHAMM MiJITYHKOBOI 3a/mo3u. Ha
CbOTOfIHI HAKOIMYYETHCA Aefani Oible JaHNX IIPo
38’130k MACXII, ocobnuso ii npocynytux ¢opm,
i3 mapomonTuToM [12]. Ocob6MMBICTIO IHOTO KITiHIY-
HOTO BUIIAJIKy € HasABHICTb XPOHIYHOTO MapOJOHTH-
Ty IV cragii, crynena C, axuit Moxe MigTpuUMyBa-
TU CUCTEMHE 3allajieHHA HU3bKOI iHTEHCHMBHOCTI Ta
CTBOPIOBATU JOJATKOBI YMOBM I IPOTpecyBaHHA
SIK TIeY4iHKOBOI, TaK 1 CTOMATONIOTi4YHO]I IaTOIOTil.

Cy4acHi pmoCHifi)KeHHA pO3I/IAAI0Th IApOJOH-
TUT AK «IIOCTe YCK/IAJHEHHSA» IIYKPOBOToO fAiabery,
IO MiATBEpPKye HeOOXifHICTb aKTMBHOI KOMYHi-
Kalil MDK CTOMAarTojoraMm, TepamneBTaMM Ta €HJO-
kpuHosnoramu [12]. Tlompy monopuit Bik mauieHTa,
pesynbraTi cTeaToMeTpii, enacrorpadii mewinkm ta
pospaxyHok iHgekcy FIB-4 sacBigumim HasBHICTb
KT{HIYHO 3HAYyLIOro MeTabo/MivHOro pusmky. Tomy
Oy/10 NPUIHATO pillleHHA PO LIOPIYHUI CKPUHIHT
IIS1 BUABJIEHHA IIPOTpecyodoro ¢pibposy Ta KOHTpo-
JIIO CTYTIEHA CTEaTO3Yy.

et kniHiYHMIT KeJiC iMI0CTPy€e CUCTEMHUI XapaK-
Tep MeTabomiyHOl AUCPYHKILII, 3a SKOI CHHepPTiYHuUA
BIUIVMB I[yKPOBOTO AiabeTy 2-ro THIry, aboMiHaIbHO-
ro OXXMpiHHA Ta Aucimigemii Gpopmye arpecuBHUI
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(OH I OHOYACHOTO IPOrPEeCyBaHHS CTeaTorela-
TUTY Ta IeCTPYKTUBHUX 3MiH y nmaponoHTi. OTpuma-
Hi JaHi HifIKpeCIoTb KIYOBY pOJIb iHCYIiHOpE-
3MCTEHTHOCTI Ta CUCTEMHOI 3aIlaabHOI BifIIOBimi fAK
yHiBepca/lbHUX NATOTEHEeTUYHNX JIAHOK, L0 00’€ef-
HYIOTb IIi KOMOp6inHi cTanHu. IHTerpauis cromaro-
70Ta B MyJAbTUAVCLIUIIIIHAPHY KOMaHALy € KPUTUYHO
Ba)X/IMBOIO, OCKI/IBKM JIiKBiflallid XpOHIYHMUX OfIOH-
TOTeHHUX BOTHUIL iH(]eKIil € CK/IaZ0BOI0 3HVDKEHHS
3arajIbHOTO 3aIla/IbHOIO HABAHTA)KEHHs HA OPTaHi3M.

BucHoBKkM

1. HasABHiCTb MapOJOHTUTY MOXKE POSITIANATHACA
AK KTHIYHUI MapKep, IO OOIPYHTOBYE CKPMHIHT
naljieHTa Ha MeTabo/iYHO-acolifloBaHy CTeaTOTNY-
HY XBOPOOYy Ie4iHKM, 0COO/IMBO 32 HAsIBHOCTI iHIIIMX
MeTabomiuHuX PaKTOpiB PUSUKY.

2. lykpoBuit piabet 2-ro TUIY Ta OXMUPIHHSA BU-
MaralTb 00O0B’A3KOBOTO OOCTeXEHHS IAaljieHTa Ha

HasgBHicTb MACXII AK K/II040BOr0 KOMIIOHEHTA Me-
TabOIIYHOTO CUHJPOMY.

3. IlanieHTM 3 NMO€EQHAHOK MATONOTIE€, 30Kpe-
Ma LYKpOBMM fiiabeToM 2-TO THUILY, OKUPIiHHAM i
HApOJOHTUTOM, NOTPEOYIOTh PAaHHBOTO BU3HAYEH-
HA CTyIeHsA cTeaTo3y Ta ¢ibposy meuinknm i3 3a-
CTOCYBAaHHAIM CY4YaCHMX HeiHBasMBHUX METOAIB:
PO3paxyHKOBMX ILKaJ, Ki/lIbKiCHOI yIbTPasBYKOBOI
cTeaToMeTpii Ta enacrorpadii, He3a/me)XHO Bifi Biky
maifieHra.

4. OCHOBOIO YCHIIIHOTO MEHEPKMEHTY TaKUX
MALLiEHTIB € MYIbTUAUCUMIUTIHADHMIA IifXif, 10
noenHye Moaudikanio crnocoby >XUTTA, KOHTPOIb
I7IiKeMil, NIpy3Ha4YeHHs BMCOKOIHTEHCUBHOI CTaTU-
HOTepalii Ta AKiCHe MiclieBe JIIKyBaHHA [TapOMIOHTA,
110 3abe3reyvye He JyIle JiKBifalil0 BOTHAIIA XPO-
HiuHOI iH(eKIil B IOPOXXHMHI POTa, a 71 eheKTuBHEe
3HIDKEHHS KapAioMeTaboiuHOTO PUBKKY.

MpucTaTenHi posginm

MNepBWHHI paHi Ta MaTtepianu. [epBUHHI AaHi Ta MaTepianu, WO NIATBEPAXKYOTL Pe3ynbTaT LbOro JOCHigXKEHHS,
MOXYTb ByTV HajaHi BiANOBifAaNbHNM aBTOPOM 3a 06IpyHTOBaHUM 3aMnUTOM.

ObMexkeHHA pocnipxeHHs. [ocnigxkeHHs Mae neBHI oOMeXeHHs, 3okpeMa obMexeHWn po3Mip Bubipku Ta
OAHOLLeHTPOBMI XapakTep AOCIAXeHHS, Lo MoxXe o0bMexyBaTW y3arajbHeHHS oTpMMaHuXx pesynbtaTie. [MoganbLui
LOCNIIKEHHS i3 3aNny4eHHAM Binbunx Bubipok HeOBXigHI oS NiATBEPAXKEHHSA OTPUMAHUX SAHUX.

®iHaHcyBaHHS. [JocnigKeHHs He 0TPMMaso 30BHILIHLOMO GiHaHCYBaHHS.

EtuuyHe cxBaneHHs. 3rigHo 3 BuTAroM 3 npotokony Ne5 Bif 17 Bepesna 2026 poky 3acigaHHsa Kadpeapn BHYTPILLHLOT
MeguumHn lHctutyty ctomatonorii HHI ctomatonorii HMY imeni 0.0. Boromonbus, poboTy pekoMeHAoBaHO A0
nybnikauil. Yci nikyBanbHO-LAiarHOCTUYHI 3aX0A4M BUKOHYBANUCS BMKIIIOYHO 338 MEAUYHUMU MOKA3aHHAMM B Mexax
CTaHAAPTHOI KNHIYHOT NpakTUKK. 3 ornsagy Ha Te, LWo NpeacTaBneHa poboTta € peTpoCcnekTUBHMUM ONMUCOM NOOLUHOKOMO
KMiHIYHOro BMNAaAKy i He nepeabavyana NpoBeAeHHs eKCnepMMeHTaIbHUX BTPYYaHb YM 3MiHW CTAHAAPTHUX MEAUYHUX
npoToKoAiB, BOHa He nignarana obos'A3koBoMy nonepefHboMy po3rnsgy KoMicii 3 nuTaHb BioeTnuyHOI ekcnepTusm
Ta eTUKW HayKoBMX JochipxkeHb. Ba3oBolo Ta LOCTATHLOK YMOBOK A5 MPenCcTaB/ieHHs LbOro BMNAAKy B HAyKOBIN
npeci BigNoBiAHO 40 NpuHUMNIB [enbCiHCbKOT Aeknapauil ctana HasBHICTb fOOPOBINLHOI NMCbMOBOI iIHPOpPMOBaHOI
3rogun nauieHta Ha obpobky mepcoHanbHUX AaHUX Ta nybnikauilo MOro aHOHIMI30BaHWX KJiHIYHMX BigoMocTen. Yci
npeacTaBeHi intocTpaTMBHI Ta rpadivHi MaTepianu NponLWwax NoBHY nNpouenypy geigeHTudikauil ona 3abesneveHHs
KoHipeHUinHoCTI. MauieHT HagaB nucbMoBYy iHGOpPMOBaAHY 3rofy Ha yyacTb Yy MiAroToBUi KIHIYHOMO BMNAgKy Ta
nybnikaLito aHOHIMI30BaHMX KNiHIYHUX JaHUX | 306pakeHb.

KoHnikT iHTepeciB. ABTopu 3asiBASIOTb NPO BIACYTHICTb KOHONIKTY iHTepeciB. 3roga nauieHTa Ha nybnikauito
MaTepianis KfiHiYHOro BMNagKy byna oTpuMaHa. Yci aBTopu 03HAMOMIIEHI 3 TEKCTOM PYKOMWUCY Ta Hafanu 3rofy Ha
noro nybnikauito.

BuKopucTaHHs WTy4YHOro iHTenekty. Astopu Bukopuctosysanu ChatGPT (OpenAl, San Francisco, CA, USA] gns
MOBHOMO Ta TEXHIYHOro pefaryBaHHs pyKonucy BiAMNoOBILHO LO BUMOr XypHany. Yci ¢parMeHTu, BigpenaroBaHi 3a
ponomoroto LI, Bynun nepeBipeHi, CKOpMroBaHi Ta 0CTaTOYHO CXBaseHi aBTOpPaMMm.
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‘ Management of a Patient with Metabolic Dysfunction-Associated
AN\ Steatotic Liver Disease and Periodontitis

Yaroslav Makovei, Halyna Soloviova, Anhelina Trehubenko, Renata Symonenko

Department of Internal Medicine, Faculty of Dentistry,
Bogomolets National Medical University, Kyiv, Ukraine

Abstract. Introduction. Metabolic dysfunction-associated steatotic liver disease (MASLD) is currently recognized as
a multicomponent systemic pathology extending far beyond isolated hepatobiliary impairment. MASLD serves as
a hepatic manifestation of metabolic syndrome and is pathogenetically linked to an elevated risk of type 2 diabetes
mellitus progression, abdominal obesity, atherogenic dyslipidemia, cardiovascular complications, and chronic low-
grade systemic inflammation. The comorbid course of MASLD and generalized periodontitis is of particular clinical
and scientific interest. Both pathological states share common pathogenetic pathways, where tissue insulin resistance,
systemic oxidative stress, proinflammatory cytokine imbalance, endothelial dysfunction, and mutual aggravation
due to the persistence of a chronic oral infection focus play a pivotal role.

Aim. The aim of this study is to demonstrate the features of non-invasive diagnostics and multidisciplinary
management in a young patient presenting with a combination of MASLD, type 2 diabetes mellitus, obesity, and
chronic periodontitis.

Materials and Methods. The article analyzes a clinical case of a 34-year-old patient S. referred by a dentist due to the
aggressive course of periodontitis. Physical examination revealed signs of class I obesity. Laboratory monitoring
demonstrated insulin resistance, subcompensated type 2 diabetes mellitus under baseline therapy, pronounced
atherogenic dyslipidemia, and biochemical signs of cytolytic syndrome. Utilizing quantitative ultrasound fat fraction
(UDFF) and shear wave elastography (pSWE), moderate liver steatosis was diagnosed in the absence of significant
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fibrotic changes (stage F0). The form of MASLD was verified as steatohepatitis based on the persistent activity of liver
enzymes over time and the exclusion of other etiological factors.

Results. A detailed periodontal examination and instrumental-radiological evaluation of the dental status confirmed
severe alveolar bone destruction, pronounced pathological tooth mobility, and poor oral hygiene, fulfilling the criteria
for stage IV, grade C periodontitis. Given the presence of type 2 diabetes mellitus, obesity, MASLD, and critically
elevated LDL levels, which stratify the patient into a very high cardiovascular risk category, high-intensity statin
therapy was reasonably incorporated into the treatment regimen to achieve target lipid parameters in accordance
with current cardiometabolic guidelines.

Conclusions. This case emphasizes the necessity of early proactive screening for liver steatosis and fibrosis in patients
with periodontitis and metabolic disorders, even at a young age. Multidisciplinary collaboration among a dentist,
general practitioner, endocrinologist, and ultrasound specialist represents a fundamental prerequisite for the timely
detection of MASLD and the prevention of comorbid complications.

Keywords: insulin resistance; metabolic syndrome; metabolic dysfunction-associated steatotic liver disease;
periodontitis; systemic inflammation.
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Metastatic Relapse of Ewing Sarcoma

with Parietal Bone Involvement and Intracranial
\ Extension Following Euro-Ewing 2012 Protocol
k and Left Transfemoral Amputation

Vladyslava Bespalova', Sofiia Boridchenko', Svitlana Boiko?

! Student, Bogomolets National Medical University, Kyiv, Ukraine
2 Paediatric oncologist-hematologist, National Cancer Institute, Kyiv, Ukraine

Abstract. Introduction. Ewing sarcoma is a highly aggressive malignant bone tumor associated with a high risk of
relapse and metastatic spread, whereas skull and intracranial involvement remains rare and clinically challenging.
Aim. The aim of this case report is to describe a late metastatic relapse of Ewing sarcoma presenting as a right parietal
bone metastasis with intracranial extension 2.9 years after completion of Euro-Ewing 2012 protocol treatment and
left transfemoral amputation, and to discuss implications for individualized post-remission surveillance.

Materials and Methods. An 11-year-old patient initially achieved complete clinical remission after multimodal
treatment for Ewing sarcoma of the left lower limb; however, due to emergency evacuation and subsequent treatment
abroad after the beginning of the full-scale invasion of Ukraine, primary diagnostic documentation was limited, and
regular surveillance imaging during remission was not performed according to the available history. In August 2025,
the patient was admitted with persistent fever without an identifiable infectious source and subsequently developed
a painless right parietal mass with headache. Brain CT and MRI revealed osteolytic destruction of the right parietal
bone with a paraosseous soft-tissue component and intracranial parameningeal extension, while histopathological
examination confirmed metastatic Ewing sarcoma.

Results. Systemic staging demonstrated additional metastatic lesions in the left iliac bone and segment S5 of the
right lung. Second-line treatment included high-dose ifosfamide-based chemotherapy, peripheral blood stem cell
mobilization and collection, surgical resection of the cranial metastasis, and high-dose chemotherapy with autologous
stem cell transplantation followed by referral for consolidative radiotherapy. After two cycles of chemotherapy, partial
response was achieved according to RECIST 1.1 criteria, with reduction of the cranial, iliac, and pulmonary lesions;
subsequent imaging showed complete regression of the pulmonary metastasis and stabilization of the iliac bone
lesion. The cranial metastasis was resected with RO margins, although isolated tumor cell elements were identified
on the dural surface.

Conclusions. This case illustrates that Ewing sarcoma may relapse after a prolonged remission period with atypical
cranial and intracranial involvement and may initially present with nonspecific symptoms. Current follow-up
strategies mainly focus on the primary site and chest imaging and may fail to detect rare metastatic localizations
at an early stage. Brain MRI should not be interpreted as a routine requirement for all survivors; rather, it may
be considered in selected patients with neurological symptoms, cranial complaints, unexplained fever without an
identifiable source, or other high-risk clinical features. Further prospective studies are required to define standardized
indications for neuroimaging during long-term follow-up of Ewing sarcoma survivors.

Keywords: sarcoma, ewing; neoplasm metastasis; skull neoplasms; brain neoplasms; magnetic resonance imaging;
ifosfamide; hematopoietic stem cell transplantation.
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Introduction

Ewing sarcoma (ES) is an aggressive malignant
tumor predominantly affecting children, adolescents,
and young adults, accounting for approximately 10-
15% of primary bone sarcomas [1]. It most commonly
arises in the pelvis, axial skeleton, and long bones such
as the femur, presenting with nonspecific symptoms
including pain and swelling, which may delay
diagnosis. Despite multimodal treatment approaches
combining chemotherapy, surgery, and radiotherapy,
approximately 25% of patients with initially localized
disease experience relapse, often associated with poor
prognosis and a 5-year survival rate of about 13% [2].

At the molecular level, ES is characterized by
chromosomal translocations, most commonly
t(11;22)(q24;q12), resulting in the EWSRI1-FLI1
fusion gene in approximately 85% of cases [3]. This
aberrant transcription factor plays a central role
in tumor biology, contributing to proliferation,
intratumoral heterogeneity, and metastatic potential.
Tumor dissemination follows a multistep cascade
involving invasion, intravasation, circulation,
extravasation, and colonization at distant sites. ES
most frequently metastasizes to the lungs, bones,
and bone marrow [4], whereas intracranial and skull
involvement remain rare manifestations [5][6][7].

Although most recurrences occur within the first
two years after diagnosis [8], late relapses are well
documented, underscoring the need for prolonged
surveillance. However, there is currently no
universally accepted follow-up strategy for patients
in remission, particularly regarding the detection
of rare metastatic sites such as the central nervous
system. Existing recommendations primarily focus
on imaging of the primary tumor site and chest [9],
potentially overlooking atypical patterns of disease
progression.

This case highlights a rare presentation of
late metastatic relapse of Ewing sarcoma with
involvement of the right parietal bone and intracranial
extension following a prolonged remission period. It
underscores the diagnostic challenges associated with
atypical metastatic spread and emphasizes the need
for individualized, symptom-oriented surveillance
strategies, including selective use of neuroimaging
in patients with neurological symptoms, cranial
complaints, unexplained fever, or other high-risk
features.

Aim

To present a clinical case of late metastatic relapse of
Ewing sarcoma with intracranial extension occurring
2.9 years after remission was achieved; to analyze
current post-remission surveillance strategies and
identify gaps in follow-up algorithms, particularly
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the lack of clear indications for neuroimaging in
symptomatic or high-risk patients; and to discuss the
role of EWSRI-FLII as a potential molecular driver
of metastatic potential and relapse risk.

Materials and Methods

This manuscript was prepared as a single-
patient clinical case report. Clinical data were
obtained retrospectively from the patient’s available
medical records, including diagnostic imaging,
histopathological findings, treatment documentation,
multidisciplinary tumor board conclusions, and
follow-up reports. Primary diagnostic information
was limited because the patient had been evacuated
from Kharkiv to Lviv and then to the United Kingdom
after the beginning of the full-scale invasion of
Ukraine, and only concise documentation from the
initial diagnostic and treatment period was available.
Imaging assessment included CT and MRI of the
cranial lesion, contrast-enhanced staging CT, and
post-treatment control imaging. Tumor response
was evaluated according to RECIST 1.1 criteria. The
clinical course, diagnostic and treatment decisions,
and outcome data were described narratively and
compared with published literature on relapsed
Ewing sarcoma, skull metastases, and intracranial
involvement. No statistical analysis was performed
because this report presents a single clinical
observation.

Case Presentation

An 1l-year-old patient initially presented in
February 2022 with complaints of periodic pain in the
left lower limb, primarily in the femoral and gluteal
regions. The condition was initially misinterpreted
as osteomyelitis involving the upper third of the
left tibia, and osteoperforation was performed at
Kharkiv Regional Children’s Clinical Hospital No. 1
on 17 February 2022. After the beginning of the full-
scale invasion of Ukraine, the patient was evacuated
to Lviv on 7 March 2022 and subsequently to the
United Kingdom on 13 March 2022 for continuation
of diagnostic assessment and specialized oncological
care. On 16 March 2022, a biopsy of the proximal left
tibia was performed. Histopathological and molecular
analyses confirmed the diagnosis of Ewing sarcoma,
with detection of EWSRI gene rearrangement by
FISH.

The available primary documentation was very
limited. Therefore, reliable source data on the exact
initial stage, presence or absence of metastases at
diagnosis, full results of primary staging, and detailed
morphological or immunohistochemical tumor
characteristics were not available for analysis. The
accessible records indicate the primary localization in
the proximal left tibia/left lower limb and molecular
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confirmation of EWSR1 rearrangement, but do not
allow a full retrospective assessment of baseline
relapse risk.

The patient received systemic therapy according to
the Euro-Ewing 2012 protocol [16] from 1 April to
1 November 2022, including six cycles of vincristine,
doxorubicin, and cyclophosphamide (VDC) and
six cycles of ifosfamide and etoposide (IE). Surgical
treatment was performed on 16 August 2022 in the
form of left transfemoral amputation due to the extent
of the primary tumor and the need to achieve local

Figure 1. Cranial CT, coronal, axial, and sagittal
planes. Osteolytic lesion of the right parietal bone
with cortical destruction, extraosseous soft-tissue

component, and intracranial extension
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control. The patient completed multimodal treatment
and achieved complete clinical remission.
The remission period lasted 2 years and 9 months.
According to the patient’s mother, regular surveillance
examinations during remission were not performed.
In August 2025, the patient was admitted with
persistent fever (38-39°C) lasting approximately one
month, accompanied by chills and no clear infectious
source. Initial diagnostic work-up, including CT of
the chest and primary site, revealed no evidence of
recurrence or infection. Despite antibiotic therapy,
febrile episodes persisted.
During clinical examination, a painless palpable
mass approximately 1.5 cm in diameter was identified
in the right parietal region. The patient also reported
headaches. CT and MRI of the brain demonstrated an
osteolyticlesion of the right parietal bone with cortical
destruction, a paraosseous soft-tissue component,
and intracranial extension with parameningeal
involvement.
An incisional biopsy of the lesion was performed.
Cytological and histopathological examination
confirmed metastatic Ewing sarcoma. Bone marrow
aspiration and trephine biopsy from multiple sites
showed no evidence of tumour infiltration.
Contrast-enhanced staging CT revealed metastatic
disease involving:
« right parietal bone,
o leftiliac bone,
« right lung segment S5.
Based onamultidisciplinarytumorboard decision,
treatment for relapsed Ewing sarcoma was initiated.
The patient received second-line chemotherapy
with high-dose ifosfamide (15 g/m? over 5 days, 2
cycles). Peripheral blood stem cell mobilization
and collection were successfully performed in
preparation for high-dose chemotherapy with
autologous stem cell rescue.
After two cycles of chemotherapy, follow-up CT
demonstrated a partial response according to RECIST
1.1 criteria, with a significant reduction in the size of
all measurable lesions:
o parietal lesion decreased from 38x29x45 mm to
23x15%x25 mm,

o iliac lesion decreased in size,

o pulmonary lesion reduced from 5x5 mm to
2X2 mm.

Surgical resection of the metastatic lesion of the
right parietal bone was performed. Histopathological
examination revealed isolated tumor cell elements on
the dural surface, with no evidence of tumor at the
resection margins (RO resection), along with reactive
changes including hemosiderin deposition and
inflammatory infiltration.
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Figure 2. Brain MR, axial and sagittal planes. Right parietal osteolytic lesion with paraosseous soft-tissue
component, intracranial extension, and parameningeal involvement of the frontal and parietal regions

Figure 3. Follow-up contrast-enhanced CT, axial
plane. Postoperative changes after resection of
the right parietal bone metastasis, without visible
residual cranial mass on the presented images

Subsequent imaging demonstrated:

« complete regression of the pulmonary metas-

tasis,

« stabilization of the iliac bone lesion.

The patient proceeded to high-dose chemotherapy
(treosulfan and melphalan) followed by autologous
stem cell transplantation and was referred for
consolidative radiotherapy.

Follow-up and Outcomes

Post-treatment ~ evaluation demonstrated a
favorable response to multimodal therapy, including
complete regression of the pulmonary metastasis and
stable disease in the iliac bone. Surgical management
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of the cranial metastasis achieved RO resection,
indicating effective local control.

The patient remains under active oncological
follow-up with planned:

« radiotherapy to residual metastatic sites,

« maintenance therapy according to high-risk

Ewing sarcoma protocols,

« regular imaging surveillance.

Discussion

Ewing sarcoma is a highly aggressive malignant
tumor of bone and soft tissue, predominantly
affecting children and young adults, with a marked
propensity for early dissemination and relapse.
Despite advances in multimodal therapy, including
systemic chemotherapy, surgery, and radiotherapy,
approximately 25% of patients with initially localized
disease eventually develop recurrence [1,8]. Although
the majority of relapses occur within the first two years,
late relapse remains a recognized clinical phenomenon
and may present with atypical metastatic patterns, as
demonstrated in the present case.

The typical metastatic distribution of ES involves
the lungs, bones, and bone marrow. In contrast,
intracranialinvolvementisrare. Accordingto available
data, central nervous system (CNS) metastases occur
in approximately 6.3% of cases, cranial metastases
in around 1%, and skull involvement in up to 9%,
with primary skull lesions being more common than
metastatic ones [5-7]. The rarity of this localization
contributes to diagnostic delay and under-recognition
in clinical practice.

The biological behavior of ES is largely driven by
the EWSR1-FLI1 fusion protein, which results from
the characteristic t(11;22)(q24;q12) translocation
and is present in approximately 85% of cases [1].
This oncogenic transcription factor plays a central
role in tumor progression by regulating proliferation,
differentiation, and metastatic potential. Importantly,
intratumoral heterogeneity is influenced by variable
expression of EWSRI-FLI1: high expression is
associated with a proliferative, undifferentiated
phenotype, whereas lower expression promotes
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mesenchymal characteristics and increased migratory
capacity [10-12]. One of the mechanisms underlying
this process involves the regulation of the actin
cytoskeleton, which facilitates cellular motility and
metastatic dissemination [13].

Metastatic spread in ES follows a multistep
cascade including local invasion, intravasation into
the bloodstream, extravasation at distant sites, and
colonization [4]. This dynamic process, combined
with tumor cell plasticity, may explain the occurrence
of metastases in unusual anatomical locations,
including the skull and intracranial compartment.

From a clinical perspective, intracranial
involvement in ES presents a diagnostic challenge due
to its nonspecific and often subtle symptomatology.
Patients may present with headache, seizures,
behavioral changes, focal neurological signs, cranial
masses, or remain minimally symptomatic, which
can delay diagnosis [9,14]. In the presented case,
relapse initially manifested as persistent fever without
an identifiable source, followed by a painless parietal
mass and headache, further complicating early
recognition and highlighting the need to consider
metastatic relapse when unexplained systemic or
cranial symptoms develop in long-term survivors.

Historically, prophylactic CNS irradiation and
intrathecal chemotherapy were explored in an attempt
to prevent brain metastases. However, these strategies
did not demonstrate a reduction in CNS relapse rates
and are no longer included in contemporary treatment
protocols [14]. Current management relies on risk-
adapted multimodal therapy, with salvage regimens
including high-dose chemotherapy and autologous
stem cell transplantation in selected patients.

A major clinical issue highlighted by this case is the
limited standardization of follow-up strategies for ES
survivors. Existing recommendations generally focus
on imaging of the primary tumor site and chest to
detect local recurrence and pulmonary metastases,
especially during the first years after treatment [9,15].
Routine neuroimaging is not included in standard
follow-up algorithms, which is reasonable given the

rarity of intracranial involvement and the lack of
prospective evidence supporting universal brain MRI
screening.

Given the possibility of late relapse and rare
metastatic localizations, a purely standardized
approach may be insufficient for selected patients.
However, the findings of this case should not be
interpreted as evidence for routine brain MRI in all
ES survivors. A more cautious and clinically justified
approach is to consider brain MRI in patients with
neurological symptoms, cranial complaints, palpable
cranial lesions, atypical persistent fever without an
identifiable source, disseminated relapse, or other
high-risk features. Further prospective studies are
required to define which patients may benefit from
selective neuroimaging and to avoid unnecessary
investigations in low-risk, asymptomatic survivors.

Conclusions

This case report demonstrates that Ewing sarcoma
may relapse after a prolonged remission period with
a rare skull metastasis and intracranial extension. The
presentation should be interpreted as metastatic relapse
rather than local recurrence, because systemic staging
revealed lesions in the right parietal bone, left iliac
bone, and segment S5 of the right lung. The nonspecific
onset with persistent fever, followed by the appearance
of a painless parietal mass and headache, emphasizes
the importance of careful clinical assessment of atypical
symptoms in long-term survivors. Multimodal salvage
treatment, including high-dose ifosfamide, surgical
resection, high-dose chemotherapy with autologous
stem cell transplantation, and planned radiotherapy,
achieved favorable early disease control. The case
highlights a gap in current post-remission surveillance
strategies, which generally prioritize the primary
tumor site and chest imaging but do not routinely
include neuroimaging. Brain MRI may be considered
in selected patients with neurological symptoms,
cranial complaints, unexplained fever, disseminated
relapse, or other high-risk features; nevertheless,
standardized recommendations require further
prospective evidence.
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Finally, given the rarity of intracranial involvement in Ewing sarcoma, conclusions regarding selective neuroimaging
and optimal surveillance strategies remain hypothesis-generating and require validationin larger, prospective studies.
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MeTtactatMyHum peunams capkomMu KOTHra 3 ypa)keHHSIM
TIM'SIHOT KiCTKM Ta iHTpaKpaHiaIbHUM NOLUIUPEHHAM
nicnsa nikyBaHHA 3a npoTokonoM Euro-Ewing 2012

& i niBo6iYHOI TpaHCcheMopanbHOI amMnyTauil

Bnapgucnaea becnanosa', Cogis BopigueHko', CeitnaHa Boiko?

! CryneHTka, HauioHanbHuit MeanyHuii yHisepcuteT iMeHi 0.0. Boromonbug, M. Kuis, YkpaiHa
2 Jlikapka AUTAYUIA OHKosor-rematonor, HauioHanbHMi iHCTUTYT paky, M. Kuis, YkpaiHa

AHoTauia. Bcmyn. Capkoma IOiHra € BucokoarpeciBHOIO 37I0AKICHOIO IyX/IMHOIO KiCTOK, 110 XapaKTepPU3Y€EThCs BUCOKUM
PU3MKOM PelUJMBY Ta METACTATMYHOTrO MOLIMPEHHH, TOAi AK ypakeHHsA KiCTOK 4epela if iHTpakpaHianbHe MOIIMpEHHA
3/INMIIAOTDCA PIAKICHVMU Ta K/IITHIYHO CK/IaTHVUMU IIPpOABAMMU.

Mema. Mertorto 11i€i ny6rikanii € npefcTaBIeHHs BUIAJKY Ii3HbOTO METACTaTMYHOTO peuyuBy capkomu HOinra
3 MeTacTa3oM y IpaBiif TiM sHIi KicTIi Ta iHTpaKpaHiaJbHUM IOLUIMPEHHAM 4Yepe3 2,9 pOKY IiC/s 3aBeplleHHs
nikyBaHHA 3a TpoToKonoM Euro-Ewing 2012 i niBo6iuHOi TpaHcdeMopanbHOI aMITyTallii, a TAKOXX 06TOBOPEHHS
3HA4YEHHA LIbOTO BUIIAJKY J/IA iHAMBi/lya/1i30BaHOTO MiC/IAPEMICIIHOTO CIIOCTEPEXKEHHS.

Mamepianu ma memoou. Y 11-pidHOro IarjieHTa mic/as My/IbTVMOAIbHOTO JIiIKyBaHHA 0Y/I0 JOCATHYTO IMOBHOI KITi-
HiuHOI peMicii; OfHaK Yepe3 eBaKyallifo Ta IIOJAbIIe IIKYBaHHS 38 KOPAOHOM IIiC/IA TOYaTKy IOBHOMACIITAOHOTO
BTOPTHEHHS B YKpaiHy IlepBMHHA Me[JYHa JOKYMeHTallisA 6yIa 0OMeXXeHOIo, a pery/IipHe BisyamisaliliHe crocTe-
PEXXeHHA B Iepiof peMicii, 3a HaABHMM aHAMHE30M, He IpoBoamIoca. Y cepnHi 2025 poKy manjieHTa rocmiTati-
3yBa/i 3 IEPCUCTYIOUOIO TapsAYKO0 6e3 BCTaHOBIEHOTO iH(EeKUiHOTO JpKepena; 3rofoM 3 ABmmucsa OesdomicHe
YyTBOpEHHs B IpaBiit TiM sHil AinAHLI Ta romoBHuit 6i1b. KT i MPT romoBHOTO MO3KY BUABMIN OCTEOTITUYHE
ypakeHHs HpaBoi TiM sHOI KiCTKM 3 IapaocajbHUM M SIKOTKaHMHHUM KOMIIOHEHTOM Ta iHTpaKpaHiaJbHUM Ia-
paMeHiHreaTbHUM MOMMPEHHAM, a TiCTONATO/MOTiYHe JOCTII)KeHH A MiATBEPANIO MeTacTaTM4Hy capkomy IOiHra.
Pesynvmamu. CrafiiloBaHHA BUABWIO JONATKOBI MeTaCTaTW4Hi ypa>keHHs JTiBoi KITy6oBoi KiCTKM Ta cerMeHTa S5 Ipa-
BOI j1ereHi. Jpyra niHis miKyBaHHA BK/IIOYaIa BICOKOA030BY XiMioTepamnito ipocdaminom, Mobinisamnito Ta 3abip me-
preprIHMX reMOIIOeTUIHUX CTOBOYPOBUX KIIITVH, XipypTriuHy pesek1iilo KpaHiaIbHOTO MeTacTasy i BCOKOJ030BY
xiMioTepariio 3 aBTONOriYHOI0 TPAHCIUIAHTALI€0 CTOBOYPOBUX KIITUH i3 TOJA/IBIINM CKEPYBaHHIM Ha KOHCOTIRYIO-
4y IpoMeHeBy Teparito. [Tic/a gBox uKiiB XimioTeparii focArHyTo YacTkoBoi Bigmosiai 3a kpurepiamu RECIST 1.1;
HaJjajli CoCTepirany IIOBHY Perpeciio 1ereHeBOro MeTacTasy Ta cTabimisaliito ypaxkeHHA KIy6oBoi KiCTKIL.

Bucnosxu. 1leit BUNTaZloK IeMOHCTPYE MOXK/IMBICTD Mi3HPOTO METACTaTMYHOTO penuausy capkomu IOiHra 3 HeTH-
[IOBOIO KpaHia/lbHOK Ta iHTpaKpaHiaIbHOIO JIOKasIi3ali€lo i MifKpecTioe 0OMeXXeHHs CTpaTeriil CIIOCTepeXXeHH,
SIKi TIepeBaXkKHO 30cepe/KeHi Ha MepBUHHIN AiNAHNI Ta opra"ax rpynHoi kmitkn. MPT ronosHoro Mo3ky He cif
POS3I/IARATH 5K YHiBepCaIbHy PyTUHHY BUMOTY /s BCIX MALli€HTIB y peMicii, ofHak ii 3acTocyBaHHs Moxe Oy TH [0-
LIi/IbHUM Y TALI€HTIB i3 HEBPOJIOTIYHMMU CUMIITOMaMU, KpaHiaJIbHUMM CKapraMil, HE3pO3yMi/IO IIEPCUCT Y400
raps14Ko10 abo IHIIMMY BUCOKOPU3MKOBMMIU KIiHIYHNMMY o3HaKaMu. CTaHAapTH30BaHi MOKa3aHHs 10 HellpoBi3ya-
nizanii moTpe6yoTh MOAa/IbIIOTO BUBYCHHS.

Kntouosi cnoBa: capkoma FOiHra, MeTacTasyBaHHS HOBOYTBOPEHHSI, HOBOYTBOPEHHS Ueperia, HOBOYTBOPEHHS TO/IOB-

HOTO MO3KY, MarHiTHO-pe30HaHCHa ToMorpadisd, ipocdamin, TpaHCIUTaHTALlisA FeMOIOETUYHIX CTOBOYPOBUX KIITHH.
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dapmMmakonoriyHa KopeKkuis
TAXKKOro rocTporo naHKpeaTuTty
3 NaHKpeaToreHHMM LyKpoBUM piabeToM

V/4

FaHHa CaniBoH, OneHa KnuMmeHko

Kadenpa dapmakonorii, HauioHanbHuin megmuHuii yHisepcuteT iMeHi 0. 0. BoroMonbus,
M. Kuis, YkpaiHa

AHnoTauisi. Bcmyn. Toctpuit nankpearut (I'TI) — cxagHa maTosoris HeBinkaagHoi abmoMiHaIbHOL Xipyprii 3 Bu-
COKMM PU3MKOM PO3BUTKY CHCTEMHMX YCKIagHEHb. TsDHKKMII epebir 3aXBOPIOBaHHS CYIPOBOKYEThCS TAHKPEO-
HEKPO30M, CMHPOMOM CUCTeMHOI 3aIla/IbHOI BiiTIOBifli Ta MO/MiOpraHHOI HeJoCTaTHICTI0. MeTabomiuHi HacHigKu
MAaCUBHOTO JECTPYKTMBHOIO YPa)K€HHs HifIIITYHKOBOI 3a/103M 4acTO NPU3BOAATH JO BUHMKHEHHA BTOPMHHOIO
[IAHKPEaTOreHHOTo IIYKPOBOro fiabetry (Tmm 3c¢), sIKUiT MPOSIBIAETHCS IIMOOKOI0 IHCYISIPHOI0 HEFOCTATHICTIO Ta
KPUTUYHOIO TillepIliKeMi€lo, [0 CYTTEBO 0OMeXYe TepaneBTHYHI MOXIMBOCTI Ta 3yMOBJIIOE HOJIIIparMasiio.
Mema. MeTtom po6oTu 6yro npoananisyBaTyu KIiHiko-¢papMaKomIoriuHi 0cOOMMBOCTI BeeHH Malli€HTa 3 TSHKKUM
FOCTPMM HAHKPEATUTOM, TAHKPEOHEKPO30M Ta BTOPMHHMM IIaHKPEATOreHHUM LIYKPOBUM AiabeToM Ha IpUKIafi
KJIiHiYHOTO BUITAJKY.

Mamepianu ma memoou. Y po6OTi IpeacTaB/ieHO PeTPOCIEKTUBHMIT aHai3 icTopil XBopo6u 60-piuHOro maiieH-
ta A. 3 TspkkuM I'TI. TsaxxicTe cTany BignmoBigHO o KpuTepiiB Armantcbkol knacudikanii (2012) BepudikoBano
HasIBHICTIO MiCLIeBMX JeCTPYKTUBHUX YCK/IaJHEHb Ta TPAH3UTOPHOI HUPKOBOI ANCPYHKIT (KpeaTHHIH cupoBaTKy
150 MxMonb/m). KoMmtekcHuit iarHo3: rocTpuit BaYKKUII TaHKPeaTUT, BOTHMIIEBII IaHKPEOHEeKPO3, OK/II03is ce-
Je3iHKOBOI BEHU, XOJIaHIiT, peaKTUBHUII TelaTT, CyOKOMIIEHCOBaHMII TaHKPeaTOreHHMII IyKpOBMil AiabeT. 3a fa-
Humu KT OYII nigTBepa)keHO BOTHMILEB] 3MiHM B 3271031 Ta HasIBHICTb T€TePOT€HHOTO PilMHHOTO BMicTy. PiBeHb
rrikemii npu rocmitanisanii csaras 20,9 MMOb/I1, teitkonuTo3 — 13,4 x 10°/11.

Pesynomamu. ®apMakoTtepanis y BigpinenHi inTencuBHOI Tepanii BKmoyana iHQysiitHy feTokcuKanio (crepodyH-
IiH, peocop6imakT), aHTMOaKTepiaTbHe IPUKPUTTS 30H HEKPO3y (IMIpodIoKcaliH, METPOHIA301), 10 acoL[ifo-
BasIoCA 31 SHIDKEHHAM JIEMKOLUTO3Y o 4,0 X 10°/n1 Ha CbOMY ;1106y. Cexpellito IpUTHiYyBaIu OMeNpasooM Ta fa-
naprinoM. JIy11 HOKpalljeHHs peoIOriYHMX BIaCTUBOCTEN KPoBi Ta mpodiakTuky TpoM603is Ha Ti1i pibpuHOreHy
11,5 r/1 BUKOPUCTOBYBa/IN €HOKCAIlapMH HaTpilo Ta eHTokcudinin. Ha eTamni KoHcepBaTMBHOrO NTiKyBaHHA Yepe3
3pocranHs Tpancaminas (AJIT 53 on/n, ACT 72 op/n) npusHavany renaronpoTeKTopu (apriHiHy riyramat, aabda-
niroesa Kucnora). OcobMMBY yBary MpuALIEHO KOPeKIii ByIneBogHOTo ooMiHy. Yepes BUCOKMII PU3UK eyIIiKe-
MIYHOro HiabeTMIHOro KeTOoalum03y KOHTPO/Ib IIiKeMil B TOCTPOMY Iepiofii 3abesnedyBany iHCYIiHOTepaIi€eo.
ITpusuavenns inribiropa SGLT2 gamarnidmosnny B gosi 10 Mr/go6y 6ymo spificHeHo BKpait 06epesxHO yyilie micst
mikBiganii rocTpoi HupKoBoOI AucyHKLIT (3HVDKEHHA KpeaTuHiHy A0 102 MKMO/IB/ Ha TpeTio [00Y), cTabimisarii
3arajibHOI FeMOJVHaMiKY, Bi[JHOBJIEHHA TifjpaTalliliIHOTO 6a71chy Ta IlepeBeNeHHA Malli€HTa Ha IlepopajbHe Xap4y-
BaHHA.

Bucnosxu. Onyicanuit KIiHIYHMI BUITAIOK JeMOHCTPYE YCHILIHY peaidalito iHfuBifyanizoBanoi papmakonorivHol
cTpareril, IpoTe HOBeeHHs 130/Ib0BaHOI epeKTMBHOCTI OKpEMUX 3aC00iB, TAKMX fAK Ja/IapriH a00 IremaTonpoTeKTO-
P, oOMesxeHe paMKaMy TIOOMHOKOTO CIIOCTepexxeHHs1. 3acTocyBaHHsI iHribiTopiB SGLT2 B rocTpomy nepiofi maH-
KPEOHEKPO3Y He MOKe BBaXKaTVCA PyTMHHOK PEKOMEH/IALIIEI0 i BMMAarae JMHaMiYHOTO MOHITOPMHTY €/1eKTPOJIITiB,
(YHKIII HUPOK Ta KUCTIOTHO-TY>KHOTO CTaHY.

KntovoBi cnoBa: TocTpnit maHKpeaTuT, HIaHKPEOHEKPO3, IIYKPOBuMii AiabeT, rinepriikemis, papmakoTeparis, gamar-
mihIo3uH.
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BeTyn

Toctpuit mankpearut (I'Tl) 3anummaerbcs cknaj-
HOI0 IIaTOJIOTi€I0 Yy HeBiKIafHiN abmoMiHa/IbHIN
Xipyprii 3 BMCOKMM pPHU3MKOM YCK/IaJHEHb Ta Jie-
TaJbHOCTL. Y 4YacTMHM XBOPMX 3aXBOpIOBaHHA
TPaHCPOPMYETbCA Y TKKY GOpPMY 3 PO3BUTKOM
[IAaHKPEOHEKPO3y, CUCTEMHOI 3allaJibHOI BifIOBiAi
Ta IOJiOpraHHOI HEJOCTAaTHOCTI. BaromuMm ycknapn-
HEeHHAM € MeTabosiuHi po3maan, 30KkpeMa MaHKpe-
aTOTeHHUIT LyKpoBumit fiabet (Tum 3¢), [0 BUHUKAE
BHAC/IIOK JeCTPYKIil iHCYIAPpHOTO amapary Ta Ipo-
ABNAETbCA KPUTUYHOIO rinepriikeMiero. HadgBHicTb
KOMOPOiTHMX CTaHiB (TermaTuT, CyAnHHI OpyIIeHHs)
3yMOBJIIO€ PU3UK HOJIiIparMasii Ta BUMarae obepex-
Horo mnif6opy ¢apmaxorepamnii. CydacHe niKyBaHHA
6a3yerbcs Ha aHTMOAKTepia/lIbHil, aHTUCEKPETOPHI
Ta PeosIoTivHil miaTpyMIi. 3acTocyBaHHA iHribiTO-
piB SGLT2 mpusepTae yBary, mpoTe iX HOLiNbHICTD
y TOCTPOMY Hepiofii 3aIMIIaeThCs JUCKYCiHOIO[3].

MerTa

IIpoBecTu peTpoCneKTUBHUII aHAJIi3 icTOPii XBO-
pobu mamienta 3 ITl Tsakkoro mepebiry. Haparm
(apMaKo/IOTiuHy XapaKTepUCTHKY Tepallii Ta OLiHu-
TH 11 KIiHIYHY AMHAMIKY.

Martepianu i MmeTogm

IIpoBenieHO peTPOCHEKTUBHMII aHali3 icTopil
XBOpoOM maljieHTa A. 3 TOCTPUM IaHKPEATUTOM
TSDKKOro mepe6iry. [lna oOIpyHTyBaHHA iHTeHCUB-
HOI Tepartii Ta BCTAHOBJIEHHS TOYHOTO JiarHO3y 0yI10
IIpOAHaJIi30BaHO pe3y/NIbTaTH PANY iHCTPYMEHTasIb-
Hux pgocnimkens (Y3] ta KT opranis yepeBHOI 10-
poxanuu, OI'CII, pentreHorpadia mmynka, EKT).
Kpurepii Tsxxocti I'Tl ouinoBanu BifnoBigHO HO
knmacudikanii Atmantu (2012).

Pesynbtatu

INTanienTt A., 60 pokiB, HaJiilIIOB IO BifmineHHA
aHeCcTe3l0J/Ioril Ta IHTEHCUMBHOI Tepalil i3 Bupaxe-
HUM 60/IbOBUM aOOMIiHAJBHUM Ta JUCHEIICUYHUM
cuHapomamu. KiliHiyHa KapTuHa BignoBifama Kpu-
TepisiM TOCTPOTO NMAaHKPEATUTY TSHKKOro Iepebiry 3a
knacudikaniero Armanty (2012) Ha migcraBi HassBHO-
CTi MiCI€BUX JeCTPYKTUBHMX YCKIaJIHEHb Ta O3HAK
TPaH3UTOPHOI HUPKOBOi AucPYHKLii (KpeaTuHiH
150 mxMonb/n). Y mporeci giarHocTuky 6yno BCTa-
HOBJIEHO HACTYITHMI1 KOMIIJIEKCHUIA [IiaTHO3: TOCT Pl
MAHKPeATUT, BaXKKIIT Iepebir; peaKTMBHMII TeIaTUT
3 MiHIMaJIbHOIO aKTUBHICTIO; IIYKPOBUI niaber, maH-
KpeaTOoreHHMI y cTajjil cyOKoMIIeHcalil; XpOHIYHMIA
racTPONYOJEHIT y cTafii HecTiliKol peMmicii. JoctpoTa
CTaHy Ta HaABHICTb CYIyTHbHOI MATOJIOrI BMMaraaim
HETalHOTO IepeBeeHH MallieHTa N0 XipypriYHoro
Bifili/IeHHA, a 3TOJOM — JIO TaCTPOEHTEPOIOTiYHOTO
Bi[ii/IeHHA I NOJAbIIOI KOHCEPBATUBHOIL Tepaii
Ta peabimirtarii.
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Y31 OUII: BcTaHOB/IEHO TOCTPUII NAHKPEATUT,
CTEHO3 BUXiTHOTO Bif iy ITYHKY.

KT OYII: BcTaHOB/IEHO O3HAKU TSDKKOTO TOCTPO-
IO IAaHKPE€aTUTYy 3 HASABHICTIO BOTHUILNEBMX 3MiH Y
TiZi MiJUUTYHKOBOI 3a/I03M Ta IIOMipHa KiIbKiCTbh
reTEpOreHHOr0 PigVMHHOIO BMICTY B Ca/JIbHUKOBY
CYMKy Ta B IepefHiil mapapeHaabHMIT NpoCTip 6i-
JaTepalbHO i3 3a/ly4eHHAM B 3ala/JbHUII Npolec
pBaHanuaTunanoi kumku (JITK), 3 okmosico ce-
JIe3IHKOBOI BEHM, Te€NaTOCIUIEHOMEralii, XOJIaHTiTy,
IIOPTa/AbHOI TilepTeHsil, BEHO3HMX KojaTepasen
YepeBHOI NTOPOXKHMHY, XPOHIYHOTO XONELUCTUTY 3
ABMILIAMM 3aCTOI0, MHOXXVMHHMX ITapeHXiMaTO3HMUX
KicT 060X HUpOK, IOMipHOI rinmeprtasii mepepgmi-
XypoBoi 3a71031. BiimoBifHO pesynbraTram, Crocre-
piraBcsi maHKpeoHeKpo3 Ha POHI CYyAMHHUX YCKIIa[-
HeHb (okmio3is cemesinkoBoi Benu). Ha OI'CJ]
HasfBHA epUTeMaTO3Ha TIacTpONaTid, epUTeMaro3-
Ha JyOMI€HOIIaTis, €H/JOCKOIIIYHI O3HAKM TOCTPOro
naHkpeatury, pedopmania JIITK. Pentrenorpadis
IITYHKa: XPOHIYHMIT TaCTPOAYO/EHIT, rineprpodid-
HUII racTpuT, e3odarirt, pyoiesa gedopmariis unody-
man JIIK. EKT: putM cunycosuit, YCC-111 yn/xs,
HaABHI AudysHi 3MiHM Miokapza.

Xpononozis papmaxomepanii:

JuHaMika MeJMKaMeHTO3HOIO JNiKyBaHH:A IIalli-
€HTA MiIpOo3fi/ANaca Ha /iBa IIOCTiJOBHI Iepiofn.
[TpoTsirom mepiinx Tpbox fAi6 iHTeHCHMBHOI Tepartii
B yMOBax peaHiMaliifHOTO BifJji/IeHHs Iepuodep-
roBi 3axoau 6y}m CIpsAMOBaHI Ha J[I€TOKCUKAIilo,
Jempecilo IMaHKpeaTU4YHOl CeKpelil, INOKpallleHH:A
peosorii Ta aHTMOaKTepiasbHe IPUKPUTTA. [HOY-
3iliHy MigTPUMKY 3[iliICHIOBaNny BHYTPIIIHbOBEH-
HYM BBEJECHHAM 30a/laHCOBAHOTO PO3UMHY eJIeK-
TPOJTIB CTepoyH/iHY Ta COpOITON-TaKTaTHOTO
po3unHy peocopbinakry. [y KOHTposo iHdekIi-
HOTO IIPOLIeCy 3aCTOCOBYBaIM KOMOiHaIii0 IuUIpo-
¢roKcanuHy Ta METPOHiJa30/1y BHYTPIIHBOBEHHO.
AHTVICeKpeTOPHNII 3aXMCT 3abe3NevyBann BBeIEH-
HSM iHTi6iTOpa IPOTOHHOI ITOMIIM OMEIpPA3oly Ta
peryniaTopHoro Inentupy panapriny. Ilpodinakru-
Ky IIpOrpecyBaHHS TPOMOOTMYHMX YCKTaJHEHb Ha
I rinepdibpuHOoreHemii 3AificCHIOBaIM LUIAXOM
IMiJUIKIDHOTO BBEICHHA €HOKCAIlApMHY HaTpilo B
mo3i 0,4 Mr ofyH pa3 Ha H0oOy Ta 3aCTOCYBaHHA II€H-
ToKcudininy. 3 oI/IAAy Ha BUXiIHY KPUTUYHY Tinep-
rikeMito (20,9 MMosb/ 1) 3 iepioi o6y 6y1o HeBiz-
KJIaJJHO PO3II0YaTO iHCy/MiHOTEepallio Ipenaparamu
KOPOTKOI fil mmii 6e3repepBHIM MOHITOPMHIOM I7Ii-
KeMil.

Ha erarmi KoHCcepBaTUMBHOIO JIIKyBaHHSA B TacTpo-
€HTEpOJIOTIYHOMY BifiJji/IeHHi, ITOYMHAIYM 3 4YeT-
BepTOl 06U, MeAMKaMEeHTO3HY CXeMy aJjallTyBaJIu.
Yepes ¢ikcallito 03HaK peaKTUBHOTO TeIIATUTY IO Te-
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parii 3a/my4nnm aprininy rryTaMaT Ta anbga-TinoeBy
KIUCIIOTY. BusABIIeHy TilloKamieMil0o KOpUryBaau BHY-
TPiIIHPOBEHHMM BBElCHHAM Kajlio xmopupy. Ilic-
NI perpecy TPaH3UTOPHOI HUPKOBOI AMCPYHKIII
(3HIDKeHHA piBHA KpeaTuHiHy o 102 MKMOMB//T Ha
TpeTio 00y) Ta BiTHOBJIEHHS [IEPOPATIBHOTO XapUy-
BaHHA, 32 PEKOMEHALIi€10 eHJOKPMHOJIOTA IO CXEMMU
NiKyBaHHA Jofany jganarnti¢nosut y gosi 10 Mr Ha
100y IepopanbHO 3paHKY.

AHari3 1abopaTOpHMX AaHUX MaljieHTa A. 103BO-
7€ MIPOCTEXXNUTHY SUHAMIKY 3allaJIbHOTO IIPOLECY Ta
eeKTMBHICTb 3aCTOCOBAHOI BiAMOBigHOI dapmako-
tepamil. [TouarkoBnit nevikoruto3 (13,4 x 10A9/1) Ta
BIUCOKA MIBUAKICTD ociganns eputpountis (ILIOE —
31 mMm/rox) cBim4aThb Ipo roctpy ¢asy 3amajbHOTO
npolecy. 3HIKeHHs piBHsA JefKouuTis 1o 4,0-7,2 x
1019/ Ha doni Tepamii mifTBEpHKYE ePeKTUBHICTD
aHTHOaKTepiabHOrO 3axucTy. OCOOMMBY yBary mpu-
BEpTA€E piBeHb INIIOKO3MY, 1O IIPY rocCIiTanisanii cra-
JI0 KPUTMYHMM TNOKa3HMKOM, BKa3ylouy Ha Immbo-
Ky iHCYIApHY HEJOCTAaTHICTh BHACTIOK yPa’KeHHs
IiJITYHKOBOI 3a/I031.

IMJomo 6ioximMiyHOTO HOCTimKEHHS Ta (epMeHTa-
TUBHOI aKTVMBHOCTi BCTAHOBJIEHO HACTYIIHE:

Iunamika anbpda-aminasu ta giactasu ceui Bifo-
Opaxae ¢asoBicTh mepebiry mankpearury. Iligsu-
meHHA AJIT ta ACT po kiHIA TepMiHY JliKyBaHHA
€ TPOABOM PEAKTMBHOTO TEIATUTY Ta HACTiZKOM
MAacUBHOI MeIMKaMEHTO3HOI Tepallii, 110 BUMarauo
IIPM3HA4YEHHs IeIIaTONPOTEKTOPIB.

BigmoBigHO IIOKasHMKaM KOaryJlOrpaMm: CTaH
€/IeKTPOIITHOrO OOMIiHY Ta KOArynALil € KpUTUIHUM
JIJIs TIAI[iEHTIB i3 CUCTEMHOIO 3aI1ajIbHOIO BiJITIOBIIIO.

lmokarmiemiss Ha eTami Ofy>XaHHS BUMarama Ko-
Ppexuil, ockinbku fediunT Kasito HeraTMBHO BIUTUBAE
Ha Motopuky HIKT Ta cepueBy mposinHicTb. Buco-
K1l piBeHb (HiOPMHOTEHY Ha IOYATKy KOpEJIIoBaB i3
PM3MKOM TPOMOOTUYHUX YCK/IaJjHeHb, 3adikcoBa-
Hnx Ha KT.

Ob6roBopeHHS KiiHi4YHOro BUNapKy

Cxema sikyBaHHA manieHTa A. 6Oyma 6araToko-
MIIOHEHTHOI0 Ta OXOIUIIOBa/la JieKiTbKa KIIOYOBMX
HanpsMKiB ¢apmaxonoriqnoi marpuMkn. [Insa npo-
¢imakTyKM Ta TiKyBaHHA HITHO-CENTUYHNX YCK/IaJ-
HeHb 0Y/10 3aCTOCOBaHO KOMOiHaIliI0 MeTpOHi/fa3omy

Tabnuus 1 Ta qunpodokcanuHy. MexaHi3M fiii MeTpoHifa3omy
< nonArae y 6ioxiMiuHOMY BifTHOB/IEHHI 5-HiTporpymnn
5 3G E = | = LG BHYTPIIUHbOK/IITUHHVMMY TPaHCIOPTHUMU IIPOTEI-
fata EE §_§ g§ E’E: S g HaMJl aHaepOOHUX MIKpOOpraHi3MiB, siKa B3aEMOfi€
%: £ é % = g = E z 3 [THK kit Mikpoopranismis, iHribywoun cuHTes
[ o= = - iX HYK/IeTHOBYX KUCIIOT, 1[0 IPU3BOAUTD JO 3arube-
1 pofa 155 477 134 » 20.9 mi 6a1<Tep11/1[.1]. LIMHpO(i))‘[.(?’KcaHMH npurHiuye ¢ep-
menT JJHK-ripasy 6akrepiit, mo 3abesneuye mmpo-
2 poba 124 3,9 10,8 - 12,7 . ..
KU CIeKTp Ail mpoty rpaMHeratuBHoi ¢opu. s
3 poba 108 3,96 57 - 9.6 3HIDKEHHS KUC/IOTOYTBOPIO0YOl QyHKIII mapieTans-
7 poba 124 3,65 4,0 14 12,2 HUX KJITUH IUTYHKY Ta 3al00iraHHs CTPECOBUM BU-
pasKaM, 3aCTOCOBAHO iHri6iTOpM MPOTOHHOI MOMIN
Tabnuug 2
Moka3HuK 1 poba 3 poba 7 poba 8 poba
Binipybin 3ar. (MkMonb/n) 16,7 15,2 - 8
ANT (op/n) 25,2 16,8 - 53
ACT (on/n) 28 28,9 - 72
Anbda-aminasa (oa/n) 110,6 - 83 -
KpeaTuHi (Mkmonb/n) 150 102 - 85
JiacTa3a ceui (on/n) 395,4 237 356 -
Tabnuug 3
Data Kanin (K*+) Hatpiii (Na”+) Xnop (CL*-) nTl (%) ®i6puHoreH (r/n)
1 noba 4,1 150 114 100 11,5
2 noba 3,0 147 112 98 59
8 noba 3,0 135 - 100 -
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(omemnpasor, maHTONpason). Takoxx 3acTOCOBYBaBCsA
Jalaprii — BITYM3HAHUI Ipenapar, CUHTETUYHUIA
aHaJIor OMOIHMX NENTHULIB, AKNI MAa€ IUTOIPOTEK-
TOPHY [Iil0 Ha IIapEeHXIMY MiJIUTyHKOBOI 3a/1031. Bpa-
XOBYI0YM IiaTHO3 PEAKTVBHOTO T€NIaTUTY Ta TOKCUYHE
HaBaHTaKeHH:, Oy Ipu3HaveHi apriHiHy rryraMar
Ta anbda-IinoeBa KIUC/IOTA, IO € aKTyaJbHUM IIPU
CynyTHbOMY ILiykpoBoMy piaberi[1,3]. KymipyBanus
60TbOBOTO CHH[IPOMY ITPOBOAV/IOCA 32 JOIIOMOTOIO
fekckeronpodeny. [lyia ycyHeHHs cnasmy ciHKTe-
pa Onpi 3acTocoBaHO [ApOTaBepUHY Tifpoxyiopup i
MeBepuMebeBepyH. [l 60poTs6u 3 mapesamu IIKT
6y1o npusHadeHo MeTokonpamia. OcobmmBicTio fa-
HOTO BUIIA/IKY € PO3BUTOK TSXKKOI (OPMM LIYKPOBOTO
fiabeTy, 110 BUMaraso IepeBefjeHHs MaljieHTa Ha iH-
cyniHoTepamnim. Bifomo, 1110 MaHKPEeOHEKPO3 Ta TsXK-
Kuii lepebir € BaroMuMm He3ae>XHUMHU (aKTopaMu
PU3UKY PO3BUTKY IIYKpOBOTO fAiabeTy micis mepe-
HECeHOro rocrporo maHkpearuty|5]. Takox, Bifgmo-
BiJHO [0 peKOMeHJaliil €HJIOKPUHOJIOTa IALliEHTy
Oyno mpusHayeHo Aamarmi¢nosuH 10 Mr omuH pas
Ha 7100y 3paHKy. [Jamarnidnosus € inribiropom Ha-
TPili3a/IeXKHOTO KOTPAHCIIOPTEPY ITIIOKO3U 2-T0 TUITY
(SGLT2). Voro MexaHi3M fil He 3aIeKUTD Bif iHCymi-
Hy. BpaxoByioun "nudysni sminn miokappa” va EKT
Ta IifABUIIEHNI pPiB€Hb KpeaTuHiHy, NpU3HAYEHHA
fanartidIosuHy B TOCTPOMY Iepiofii moTpebyBano
KPUTUYHOIO MiXOAy. 3a YMOB BMpa)KeHOI iHCy/IAp-
HOI HEJOCTATHOCTI Ta TOCTPOTO CTaHy BUKOPUCTaHHA
inri6iropis SGLT2 acouitoerbcsa i3 BUCOKMM pusnu-
KOM €eyIJIiKEMiYHOIO Iia6eTM4HOrO KETOALMI 03y Ta
nornmmbneHHAM Jerigparanii. Came ToMy mpenapat
6y/10 [OfaHO [0 Teparii jMiile Mic/s YCIIHOTO Ky-
HipyBaHHs rOCTPOi HUPKOBOI AMCHYHKIT (3HVDKEH-
HA KpeatuHiHy 3i 150 go 102 MKMo7Ib/1) Ta miKBigarii
TOKCUKO3Y, [0 [O03BOMMIO 0e3IeYHO BUKOPUCTA-
T JIOTO MORATKOBi Hepo- Ta KapAionpoTeKTOpHi

BractuBocTi [4]. KoMmnekcHa repamis marjienta A.
BKJTIOYasa MoHap 15 mikapchKux 3acobiB opHOYAC-
HO, 1[0 CTBOPIOE MiAIPYHTA MAA NOJiIparmasii Ta
HOTeHLiTHNX B3aeMofiN[2]. OpHouyacHe 3acToCy-
BaHHA NEHTOKCU(iIiIHY Ta eHOKcamapuHy morpebye
PeTEeNbHOr0 KOHTPOMIO CMCTEMU 3TOPTaHHs KPOBi de-
pes pUsuK KpoBoTed, ase y nanienra I1T] sanumasca
crabimpauM (100%). Aprininy rayTamar Ta anbda-yi-
II0€Ba KUCIOTA [il0Th CHMHEPriyHo. Xo4a B JaHOMY
BUIIQJIKy y TallieHTa CIocTepiranacs rirnokanieMis,
IpU3HAYeHHs [anarmidro3nHy Moxe O6yTu KOpuC-
HuM, ockinbkyu H3KTI-2 cnpusaoTs nomipHoMy Bu-
BEJEHHIO KaJlilo Ta HiBEIIOITh PU3UKM JI0r0 Ha#Mip-
HOTO HaKONMYeHHs Py MOfa/IbIIiN Teparii[2].

BucHoBkuM

ITincymoBy04M OTpMMaHi [aHi, KIiHiYHUIT BUMa-
IOK IaljieHTa A. leMOHCTPYE YCIIIIHY peaisaiiio 6a-
raTOKOMIIOHEHTHOI (papMaKOJIOTi4HOI cTparerii mpn
NiKyBaHHI TOCTPOrO IIAHKPEATUTY TSHKKOTO Iepebiry.
CBoevacHa aHTHOaKTepiaJbHa Ta AHTUCEKPETOpPHA
Tepallid [JO3BOJINIIA JIOKAIi3yBaTy 3alla/IbHIUI IIPoLieC
Ta YHUKHYTY IIe€PeXOy HeKpo3y y THiltHy ¢asy. Y no-
Ia/bIIOMY, afieKBaTHA iH(y3iitHa Ta peosorivHa mif-
TPUMKa HiBe/lOBana PU3MKM CYSVMHHUX YCKIaJHEHb
(oxsmo3ii BeH). ParionanbHa KOpeKIjisi ByI/IeBOJHOTO
00MiHy IIUIAXOM KOMO6iHanii 6a3asbHOTO IHCYIiHY Ta
IIepOpaIbHOTO 3aco0y HamarnidosuHy 3abesmedna
cTabinbHy rikemito. [Ipy Bunmcri ctan narienTa 6ys
3apoBinbHMIT. BogHouac cig migkpecnnty, mo edek-
TUBHICTh aHTMOIOTMKOTepalii, IenaTonpoTeKTOpiB
Yl JaNapriny OLiHIOBajnach y CKIaji KOMIUIEKCHOL
MacuBHOI Tepartii. OCKiTbKM JOBeCTV NPUIMHHO-Ha-
CTAKOBUI 3B’A30K IORO abCOMIOTHOI Ail OKpeMux
IIpenapariB y MeXXaxX OfIHOTO K/IiHiYHOTO BMIIAJKy
HEMOX/IMBO, OTPYMaHi pe3y/lIbTaTy BUMAraiTb obe-
PeXHOI iHTeprperTalil Ta MOTPeOYIOTh MOAATIBIIOTO
BMBYEHHS Y KOHTPOTbOBAHNX HOCTiI>KEHHAX.

MpucTaTtenHi posginu

MNepBWHHI paHi Ta MaTtepianu. MepBUHHI AaHi Ta MaTepianu, WO NIATBEPAXKYOTb pe3ynbTaT LbOro AOCHIOXKEHHS,
MOXyTb ByTW HaAaHi BigNoBiganbHMM aBTOPOM 3a 06rpyHTOBaHMM 3aMnUTOM.

O6MexxeHHs pocnipkeHHs. [ocnigkeHHs Mae neBHIi 0oBMeXeHHs, 3okpeMa obmexeHWn po3Mip BubipkM Ta
OLHOLIEHTPOBWIA XapakTep LOCHIAXKEHHS, L0 MoXe 0bMexyBaTu y3arajbHeHHs oTpUMaHWxX pesynbTaTiB. MNopanblui
JOCNILKEHHS i3 3any4yeHHsAM Binbwnx Bubipok HeobxigHi ANs NigTBEPAXKEHHSA OTPUMAHMUX AAHUX.

®iHaHcyBaHHS. [JaHe gocnigkeHHs npoBegeHe 6e3 30BHILHbOM0 ¢piHaHCYBaHHS.

EtuyHne cxBaneHHsa. 3rigHo i3 npoTokonom N214 3acigaHHa kadeppwn dapmakonorii HauioHanbHOro MeguMyHoro
yHiBepcuTeTy iMeHi 0.0.Boromonbus paHa pobota He noTpebyBana MpPOXOAXKEHHS eTUYHO! KOMiICiT y 3B'A3Ky 3
LOTPUMaHHSAM YCiX BUMOT M0 3aXMCTy NepcoHanbHUX faHux nauieHTa. byno oTpumMaHo nucbMoBy iHpoOpMOBaHy 3rogy
nauieHTa Ha 06pobky NnepcoHanbHUX AaHUX.

KoHonikT iHTepeciB. ABTopu peknapylTb BiACYTHICTb KOHGNIKTIB iHTepeciB. Big nauieHTa oTpuMaHo 3rogy Ha
nybnikauito. Pykonuc npountaHmii Ta cxBaneHui yciMa aBTopamu.

BuKopuCTaHHS WITYYHOrO iHTENEKTY. IHCTPYMEHTU LUTYYHOMO IHTENEKTY BUKOPMCTOBYBANNCS BUKIIOYHO AJI MOBHOMO
peLaryBaHHs, BUMpaBJiIeHHS rpaMaTuky Ta NoKpaLlleHHs 3po3yMinocTi pykonucy. ABTopy nepeBipunv i 3aTBepaunu
0CTaTOYHY BEPCito TEKCTY Ta HECYTb MOBHY BifNOBIAANbHICTb 3@ 3MICT CTATTI.
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‘ Pharmacological Correction of Severe Acute Pancreatitis
AN with Pancreatogenic Diabetes Mellitus

Hanna Salivon, Olena Klymenko

Department of Pharmacology Bogomolets National Medical University, Kyiv, Ukraine

Abstract. Introduction. Acute pancreatitis (AP) is a complex pathology in emergency abdominal surgery associated
with a high risk of systemic complications. The severe course of the disease is accompanied by pancreatic necrosis,
systemic inflammatory response syndrome, and multiple organ failure. The metabolic consequences of massive
destructive pancreatic damage often lead to the development of secondary pancreatogenic diabetes mellitus (type
3¢), which manifests as profound insular insufficiency and critical hyperglycemia, significantly limiting therapeutic
options and contributing to polypharmacy.

Aim. The aim of this study was to analyze the clinical and pharmacological features of managing a patient with severe
acute pancreatitis, pancreatic necrosis, and secondary pancreatogenic diabetes mellitus based on a clinical case.
Materials and Methods. This paper presents a retrospective analysis of the medical history of a 60-year-old patient A.
with severe AP. The severity of the condition was verified according to the 2012 Atlanta classification criteria by
the presence of local destructive complications and transient renal dysfunction (serum creatinine 150 umol/L).
The comprehensive diagnosis included severe acute pancreatitis, focal pancreatic necrosis, splenic vein occlusion,
cholangitis, reactive hepatitis, and subcompensated pancreatogenic diabetes mellitus. Abdominal CT confirmed
focal changes in the gland and the presence of heterogeneous fluid collections. Upon admission, the glycemia level
reached 20.9 mmol/L, and leukocytosis was 13.4 x 10°/L.

Results. Pharmacotherapy in the intensive care unit included infusion detoxification (Sterofundin, Reosorbilact)
and antibacterial coverage of the necrosis zones (ciprofloxacin, metronidazole), which was associated with a
decrease in leukocytosis to 4.0 x 10°/L by the seventh day. Pancreatic secretion was suppressed with omeprazole
and dalargin. To improve blood rheological properties and prevent thrombosis, given a fibrinogen level of 11.5 g/L,
sodium enoxaparin and pentoxifylline were utilized. During the conservative treatment phase, due to an increase in
transaminases (ALT 53 U/L, AST 72 U/L), hepatoprotectors (arginine glutamate, alpha-lipoic acid) were prescribed.
Special attention was paid to the correction of carbohydrate metabolism. Due to the high risk of euglycemic diabetic
ketoacidosis, glycemic control in the acute period was provided by insulin therapy. The administration of the SGLT2
inhibitor dapagliflozin at a dose of 10 mg/day was performed extremely cautiously only after the resolution of acute
renal dysfunction (creatinine reduction to 102 pmol/L on the third day), stabilization of overall hemodynamics,
restoration of hydration balance, and the patient's transition to oral nutrition.
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Conclusions. The described clinical case demonstrates the successful implementation of an individualized

pharmacological strategy; however, proving the isolated efficacy of specific agents, such as dalargin or hepatoprotectors,

is limited by the scope of a single observation. The use of SGLT2 inhibitors in the acute period of pancreatic necrosis

cannot be considered a routine recommendation and requires dynamic monitoring of electrolytes, renal function,

and acid-base status [3].
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N 0BigOMNEHHA NPO BUNPABJEHHSA

Ho te3: Kupuk B. M., Yctumenko A. M., llynukos O. M., ITapxomenko O. M. Ponb kniTuHHOTO CTapin-
HA B pereHepaljil TKaHMH. YKpaiHCBKUIT HayKOBO-MeIMYHMII MOTOADKHMII >KypHalL 2026; Supplement
Ne2(162):278.

Y tes3ax «Ponb KITITMHHOTO CTapiHHs B pereHeparii TKaHMH», OIy0OIiKOBaHMX B YKpalHCBKOMY HayKOBO-
MEANYHOMY MOJIOLDKHOMY >XypHasi 3a 2026 pik, Supplement Ne2(162), c. 278, aBropamu 6y/0 BUABIEHO
BificyTHicTD iH$opManii mpo mxepeno piHaHCYBaHHA JOCTIKEHHS.

Ticna pospiny «Kmro4doBi cnoBar ciif gogaru:

dinaHCcyBaHHA: OCTiI>KeHHs BUKOHAaHe 3a IPaHTOBOI miaTpuMky HamionanbHoro ¢GoHZY FOCTiIKeHDb
Ykpainu, nmpoekt 2023.03/0048 «Po3pobxa mnepconiikoBaHMX KpUTEPiiB OL[iHKM BYCOKOTO KapfiOBacKy-
JIAPHOTO PMU3MKY 32 MapKepaMi KIIITMHHOTO CTapiHHA».

Le BumpaBIeHH: He BIIMBA€E Ha OCHOBHI pe3y/IbTaTH, iHTepIIpeTalLiilo JaHNX, HAYKOBi BUCHOBKM Ta 3arab-
HY IiHHICTD my6miKarii.

N\ CORRIGENDUM

To the abstracts: Kupux B. M., Yctumenko A. M., llynukos O. M., [Tapxomenko O. M. «Ponp kmiTnH-
HOTo CTapiHHA B pereHepanii Tkanmu». Ukrainian Scientific Medical Youth Journal. 2026; Supplement
No. 2(162):278.

In the abstracts «Posp K1iTMHHOTO CTapiHHsA B pereHepalii TkannH», published in the Ukrainian Scientific
Medical Youth Journal in 2026, Supplement No. 2(162), p. 278, the authors identified the absence of
information regarding the source of research funding.

The following statement should be added after the “Keywords” section:

Funding: The study was supported by a grant from the National Research Foundation of Ukraine, project
2023.03/0048 “Development of personalized criteria for assessing high cardiovascular risk using markers of
cellular senescence”

This correction does not affect the main results, interpretation of data, scientific conclusions, or overall value
of the publication.

N\ 10BigOMNEHHS MPO PETPAKLLIIO

Tesu: Tapacesuu V. A. KiHueBi TepMiHOe/IeMeHTI MOB/ICHHEBUX IIOPYIIEHDb: CEMAHTHKA Ta KIacudikaris.
YkpalHChKUIT HAyKOBO-MeANYHMIT MOJIOADKHMIA >KypHasL. 2026;1(162) Ne2:58-59.

Pepakuisg YKkpaiHCbKOTO HayKOBO-MEAMYHOTO MOJIOLKHOTO >KYpPHaly INOBiZOM/ISAE IMpPO peTpakiiiio Te3
«KiHmeBi TepMiHOeNeMeHT! MOBJIEHHEBMX IIOPYIIEHb: CEMaHTMKA Ta Kaacudikanisg», omy6mikoBaHUX Y
2026 poui.

Perpaxuito 3piiicHeHO 3 iHiljiaT¥BM aBTOPIB y 3B’A3KY 3 BUABJICHHAM AyO/IIOBaHHA MyOiKanii Ta 06cTaBuH,
IJO CYTTEBO BIUIMBAIOTD HA JOCTOBIPHICTh, KOPEKTHICTD i eTMYHY IPUITHATHICTD OITy0/1IKOBaHOTO MaTepiary.
Y 3B’A3Ky 3 IUM Te3M He IIOBMHHI BUKOPMCTOBYBATICA SIK HafIilHe JKepeIo HayKOBYX IAHUX.

ABTOpU MiATBepAMIN, IO O3HAMOMIIEH] 3 PillIeHHAM IIPO PeTpPaKIilo Ta MOTOPKYIOThCA 3 HeoOXifHiCTIO
BifK/IMKaHHS CTATTi.

N\ RETRACTION

Abstracts: Tapacesuu VY. A. «KiH1eBi TepMiHO€/IeMeHTN MOB/ICHHEBYIX ITOPYIIEeHb: CeMaHTHKaA Ta Kmacudi-
kauisg». Ukrainian Scientific Medical Youth Journal. 2026;1(162) Ne2:58-59. DOI: 10.32345.

The Editorial Board of the Ukrainian Scientific Medical Youth Journal informs about the retraction of the
abstracts «KiHmesi TepMiHO€TeMeHTVI MOB/IEHHEBVIX IIOPYIIIEHDb: CeMaHTHKa Ta K1acudikamisa», published in
2026.

The retraction was initiated by the authors due to the identification of publication duplication and
circumstances that substantially affect the reliability, correctness, and ethical acceptability of the published
material.

Therefore, these abstracts should not be used as a reliable source of scientific data.

The authors confirmed that they are aware of the retraction decision and agree with the need to withdraw
the publication.
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