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INATIONAL TECHNICAL UNIVERSITY OF UKRAINE “IGOR SIKORSKY KYIV POLYTECHNIC INSTITUTE” KYIV, UKRAINE

ABSTRACT

The aim: To investigate the effectiveness of using low concentrations of sodium dodecyl sulfate (SDS) and cross-linking with EDC/NHS in the decellularization process to create a potential
bioimplant for cardiac surgery.

Materials and methods: Pericardial sacs were derived from 12-18 months bulls. Tissue decellularization was performed by using 0.1% SDS with the following EDC/NHS cross-linking.
The experiment included standard histological, microscopic, molecular genetic and hiomechanical methods. Scaffold was tested in vitro for cytotoxicity and hiocompatibility.

Results: A high degree of extracellular decellularized matrix purification from cells and their components was shown. Structure-function properties remained similar to those or even
improved after the decellularization. During prolonged contact of BP with human fibroblasts, no cytotoxic effect was observed. The biointegration of the scaffold in laboratory animals
tissues was noted confirming the potential possibility of the implant use in cardiac surgery.

Conclusions: Decellularization of BP by 0.1 % SDS with NHS/EDC cross-linking is promising in manufacturing of the tissue-engineered materials in cardiac surgery.

KEY WORDS: tissue engineering, cardio implant, xenograft, bovine pericardium

INTRODUCTION

Biotechnological progress is closely related to the develop-
ment and introduction into clinical practice of biological
materials from xenografts. Decellularized tissues are widely
used in the reconstructive surgery. For more than five de-
cades, xenografts have been widely used both in pediatric
and adult heart surgery and blood vessels for the correction
of acquired and congenital heart defects [1].

Nowadays, one of the most common types of bioimplants
is the pericardial patch (scafold) — a collagen matrix of calf
pericardium which is either purified from cells by decellu-
larization or structurally stabilized with glutaraldehyde. For
the decelularization of pericardium high efficiency of de-
tergents, including ionic detergent sodium dodecyl sulfate
(SDS) has been proven [2]. However, these agents should
be used at low concentrations to reduce alterations in the
ultrastructure of the extracorporeal matrix and maintain
glycosaminoglycan (GAG) concentrations [3]. Also, there
are some difficulties in using glutaraldehyde, which purifies
the tissue and is used to form new covalent bonds between
two polymer chains to strengthen the structure of the
matrix. Incomplete elimination of residual glutaraldehyde
prior scaffold implantation can cause cytotoxic effects on
human cells and late calcification of scaffold in vivo [4].

Fixedy by glutaraldehyde pericardial tissue is commonly
used for commercially available xenograft valve implants
and has proven durability but lacks the capability for re-

Wiad Lek. 2021;74(4):815-820

modelling and growing. Decellularized bovine pericardial
tissue is promising to outperform fixed tissue and able to
remodel [5]. Thus, the task arose to find a way to create an
optimal bioimplant. In this work, it was proposed to test an
optimized technique for decellularization and glutaralde-
hyde-free stabilization of the bovine pericardium matrix.

THE AIM

The aim of this study was to investigate the effectiveness of
using low concentrations of SDS in the decellularization
and cross-linking with EDC/NHS for fixation to create a
potential bioimplant for cardiac surgery.

MATERIALS AND METHODS
THE PROCEDURE FORTISSUE OBTAINING

The material for the study was the bovine pericardium
(BP). The pericardial sac was extracted from outbred
12-18 month old bulls after slaughter at the “Antonivskii
Meatplant Ltd.”. The research was performed in accordance
with the General Ethical Principles of Animal Experiments
(Strasbourg, France, 1985) and Law of Ukraine No. 3447
- IV On Protection of Animals from Cruel Treatment
(2006, edited in 2009). The biomaterial was transported
to the laboratory for one hour in a sterile Hanks solution
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in a container on ice. Pericardial sacs were dissected and
non-fibrous components were removed. The tissue samples
were cut in 40x40 mm. Samples were placed in distilled
water in a volume of 1 000 ml and stirred continuously (70
rpm) for 3 hours at 4 °C.

GLUTARALDEHYDE-FREE DECELLULARIZATION
OF THE BOVINE PERICARDIUM

BP samples were decellularized as follows: (1) osmotic
shock was caused by placing samples into the sterile
distilled water (5 pieces per 500 ml solution) at 4°C for 72
hours (200 rpm). Water was changed every 6 - 8 hours;
(2) decellularization with 100 ml of 0.1% solution of SDS
(Sigma-Aldrich, USA) with constant shaking (200 rpm)
for 35 days at 24 °C; (3) washed with sterile NaCl solution
for 7 days at 4 °C with constant stirring at 200 rpm; (4)
stabilization and fixation in a solution of 70 % ethanol
for 24 h at t 4 °C with constant stirring at 200 rpm; (5)
washed with sterile NaCl solution for 24 h at 4 °C with
constant stirring at 200 rpm; (6) cross-linking method [6]
- EDC/NHS solution - MES (10 mM 1-Ethyl-3- (3-dime-
thylaminopropyl) carbodiimide hydrochloride (EDC), 10
mM N-Hydroxysuccinimide) and MES solution (pH 5.6)
(0.05 M 2-morpholinoethane sulfonic acid); (7) washed
with sterile NaCl solution for 24 h at 4 °C with constant
stirring at 200 rpm. Non decellularized pericardial tissues
were chosen as control.

BIOMECHANICAL TESTING

The biomechanical properties of BP with a size of 20x40
mm were analyzed. A test machine (IMADA, MX2 — 110,
Japan) was used to determine the maximal tensile strength

(F -

DNATEST

DNA extraction was performed with Easy Blood and
Tissue DNA kit (Qiagen, Germany). 10-25 mg of tissue
from external materials before decellularization or from
decellularized samples, were briefly treated with proteinase
K to quantify the total amount of nucleic acid (ng/mg of
dry tissue) and the percentage of DNA removal after de-
cellularization. Fluorescence measurements (photons per
second) were performed at room temperature (23-24 °C)
usinga spectrofluorometer Qubit 3.0. The DNA detection
limit was 0.2 ng/pg of nucleic acid.

CYTOTOXICITY IN VITRO TESTING

To determine cytotoxicity the matrix samples were cul-
tured in a suspension of human fibroblasts. 5 fragments
from each sample were cut from the obtained material
(approximately 8-10 mm?). Cells were inoculated by ap-
plying 150 pl of concentrated cell suspension (3x 10°) on
moistened with standard growth medium (DMEM + 10%
of serum) decellularized pericardial samples. Impregnation
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lasted 30 minutes. Cells were then transferred to a stan-
dard 6-well tissue culture plate and immersed in growth
medium DMEM + 10% of serum. Cultivation was per-
formed under standard conditions of 37 °C and 5% of CO,
[7]. For histological examination, DEM samples were fixed
in 10% buffered formalin embedded in paraffin. Sections
were made (5 pm). Hematoxylin/eosin stained samples
were obtained (light microscopy) [8]. Images were taken
using an Olympus BX 51 light microscope (Tokyo, Japan).

BIOCOMPATIBILITY TEST IN VIVO

Ten 4-5 month old male Wistar rats weighing 190-230 g
were kept in a pathogen free environment. Decellularized
and sterilized bovine pericardium were implanted subcu-
taneously into the dorsal skin of rats and explanted after
3 months. The animals were divided into the following
groups: Control Group - native bovine pericardium (n=5),
Group 1 - decellularized bovine pericardium with 0,1 %
SDS and cross-linked bovine pericardium (n=5).

The surgical field was shaved and cleansed with a 70%
solution of ethyl alcohol. The surgery was performed in a
sterile conditions. Intramuscular anesthesia was used with
xylazine (Alfasan, the Netherlands) at a dose of 1 mg/kg body
weight in combination with ketamine (Biolik, Ukraine) at
a dose of 10 mg/kg. A 2 cm incision was performed in the
dorsal skin and subcutaneous pockets were formed using
a pointed spatula, separating the subcutaneous tissue from
the muscular layer. Prepared 1 x 1 cm implants were placed
in the pocket, which were fixed at the corners to the muscle
tissue using ,Catgut Chrome“ (,Golnit®, Ukraine). Skin
was sutured and treated with an antiseptic solution of 1%
»-Diamond Green” (,,Halychpharm®, Ukraine). Implants were
isolated for histological analysis after 3 months post-opera-
tion. Euthanasia was perfomed with ether.

HISTOLOGICAL ANALYSIS

Segments of non decellularized (n=10) and decellularized
(n=10) pericardial tissues were fixed in10% neutral buff-
ered formalin (Sigma-Aldrich, USA) for 1 h, embedded
in paraffin, cut into 5-um sections and stained with he-
matoxylin & eosin (H&E, Sigma Aldrich, USA), Congo
red (Congo Red Kit, Sigma Aldrich, USA) and Masson's
Trichrome stain (MT, Sigma Aldrich, USA). The stained
samples were examined with Olympus BX 51 light micro-
scope (Tokyo, Japan).

For scanning electron microscopy (SEM), samples of
decellularized pericardium were dried by lyophilization
at a vacuum depth of 30-50 Pa and a temperature of
-50 ° C. (JEC-1100, Jeol, Tokyo, Japan). In order to elimi-
nate the accumulation of surface charge during scanning
with an electron beam in a microscope column, a thin
layer of gold was applied to the dried samples by cathodic
sputtering (JFC-1100, Jeol, Tokyo, Japan). The preparations
were investigated in SEM JSM 6060 LA (Jeol, Tokyo, Japan)
in the secondary electron mode at an electron acceleration
voltage of 30 kV.
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Fig. 1. Micrographs of histological sections of native and decellularized bovine pericardium; hematoxylin/eosin staining, light microscopy, x200. A — presence
of visible violet cell nuclei in native bovine pericardium (control group); B — absence of visible cell nucleiin BP decellularized by 0.1% SDS (experimental group).

Fig. 2. Micrographs of histological sections of native and decellularized bovine pericardium; DAPI, fluorescence microscopy, x200. A — availability of nuclear
fluorescence in native bovine pericardium (control group); B — absence of nuclear fluorescence in decellularized by 0.1% SDS solution BP (experimental group).
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Fig. 3. Scanning electron micrographs. A — control group (native pericardium); B — experimental group (0.1% solution of SDS)
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Table I. Comparative evaluation of native and decellularized bovine pericardium

Research Control group Experimental group
Average DNA content 1436 £ 116,8 0,5+ 0,45*
(ng/mg),n=5
Longitudinal tissue testing
+ + *
Fmax, maximal tensile strength (kgf) 684+0,69 9:35£0,65
Transverse tissue testing, 3,78+ 0,36 456+ 037*

Fmax, maximal tensile strength (kgf)

* statistically significant compared with the control group (P< 0.05)

Fig. 4. Histological examination of experimental group (0.1% SDS) after 2 months of cultivation (Hematoxylin-eosin , light microscopy).

Fig. 5. Micrographs of histological sections in 3 months after subcutaneous implantation in rats; light microscopy, hematoxylin/eosin staining, x200. A —
no visible implanted native pericardium, swelling of muscle tissue with leukocyte infiltration (black arrows); B — the formation of immature connective
tissue over the entire surface of the graft

STATISTICAL ANALYSIS

The analysis of the research results was carried out using
biostatistical methods [9]. For quantitative values, the nor-
mality distribution was analyzed using the Shapiro-Wilk
test. The mean value (M) and standard deviation (+ SD)
were calculated. To estimate the mean value, its 95% con-
fidence interval (95% CI) was calculated. For qualitative
values, the frequency (%) and, if necessary, 95% CI were
calculated. When comparing quantitative parameters in
more than two groups, one-way ANOVA was used [9],
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posteriori comparisons were carried out using Scheffe Test
(The distribution law did not differ from normal). To com-
pare qualitative parameters, the chi-square test was used,
posteriori comparisons for more than two groups were
carried out taking into account the Bonferroni correction
[9]. In the analysis, the criteria for a bilateral critical area
were used, the critical level of significance was 0.05. Statis-
tical analysis of the research results was carried out in the
statistical package EZR v. 1.54 (Saitama Medical Center,
Jichi Medical University, Saitama, Japan, 2020) [10], which
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provides a graphical interface to R (The R Foundation for
Statistical Computing, Vienna, Austria).

RESULTS

Itis known that cellular components, including nucleic acids
of xenografts, are strong antigens that trigger immunolog-
ical reactions in the recipient provoking graft rejection. A
decellularization protocol is considered to be effective in
removing all cell components and nucleic residues [11]. To
assess the decellularization, examination of samples stained
with hemotoxylin-eosin and by the DAPI method was
performed. Staining with hematoxylin and eosin revealed
the presence of visible cell nuclei colored in violet in native
pericardium of the control group (Fig. 1). At the same time,
histological analysis showed that decellularized pericardial
tissues retained the ECM components without cells or nuclei.

Additionally, the absence of relevant DAPI staining
confirmed that most cellular nuclear material was removed
after emulsification with SDS detergent (P < 0.05, 95%
CI 84.3% - 100%). The aforementioned could be clearly
visualized by microscopic examination of DAPI samples
(Fig. 2). We observed the absence of nuclear elements in
expiremental group.

Qualitative microstructure analysis of SEM images also
confirmed no obvious difference in the structure and
distribution between the collagen and elastin fibers of the
decellularized extracellular matrix and the native bovine
pericardium (Fig. 3).

In the samples of the experimental group, the DNA
concentration was estimated at the level of 3 ng/mg on the
35th day of decellularization (Table 1). Thus, the degree of
matrix purification of decellularized bovine pericardium
from nucleic acid residues was 99.8% compared to native
samples. A statistically significant difference was found
between the DNA concentrations of the experimental and
control groups (P < 0.05).

The study of biomechanical properties showed that the
decellularized matrix not only did not change its natural
properties, but also gained greater strength after the pro-
cess of purification and cross-linking. This is evidenced
by an increase almost 2 times of the maximal tensile
strength value in the samples of the experimental group
by longitudinal tissue testing (Table I).

The cytotoxicity study of the decellularized extracellular
matrix showed that after two months of cultivation the
culture of human fibroblast cells formed monolayer on
the surface of the BP sample. Some groups of fibroblasts
penetrated to a depth of 350 pm of low density fiber bun-
dles (Fig. 4).

The ultimate goal of implantation is bioimplant integra-
tion into the host tissue with its subsequent regeneration
[12]. Fig. 5 presents a histological examination of the
explanted pericardium in control rats implanted with
untreated/native BP. As expected, the pericardium is com-
pletely degraded and eliminated remaining only connective
and muscle tissues. The tissue is infiltrated with leukocytes
indicating inflammatory processes in the area.

At the same time, the histology data indicate successful
biointegration of the implant in the rats of the experi-
mental group in comparison with the control (Fig. 5). In
the tissues, implant replacement with growing immature
connective tissue was noted. In the area of implant, the
increased vascularization of connective tissue is also
observed, capillaries are formed, which are filled with
erythrocytes. There was a lower level of macrophages
and monocytes filtration in decellularized tissues of the
pericardium compared to non decellularized tissues of the
control group (P< 0.05).

DISCUSSION

The result of this study was obtaining a xenograft scaffold
with biomechanical and biological characteristics similar
to the native BP. SDS was used in the decellularization pro-
cess. It is well known that SDS is an ionic detergent, capable
of binding to collagen fibers, destroying them and pro-
moting swelling of the tissue, caused by a potential break
in hydrogen bonds of the collagen fibers [11, 13]. SDS has
been reported to interact strongly with the ECM proteins,
making its complete removal challenging [14]. Ning Lia
et al. also noted that residual SDS in decellularized tissues
could result in an insufficient repopulation with the host
cells after implantation, causing a lower durability of the
implant and inhibiting growth. This was clearly correlated
in rat implantation studies, where peri-implant necrosis
was found around the 1% SDS-treated implants [15].

Nevertheless, the literature confirms the effective use
of this detergent, aiming to solubilize the cytoplasmic and
nuclear elements while maintaining structure-function
properties and recellularization potential of the matrix.
This study confirms the hypothesis and demonstrates the
effective use of low-concentration 0.1% SDS detergent and
EDC/NHS cross-linking for decellularization of the BP.
Tran Ha Le Bao et al. also showed that 0.1% SDS solution
comparing to 0.3% or 0.5% SDS is more appropriate for
porcine pericardial decellularization due to better preser-
vation of the scaffold biological properties [16].

The microstructure analysis of hematoxylin-eosin and
SEM images also showed the absence of any changes in
collagen structure. Based on these facts, we confirmed
hypothesis that the application of SDS at low concentra-
tion (0.1%) is enough for the effective decellularization.
Surprising fact was observed that the decellularized BP
had higher biomechanical characteristics comparing the
native pericardium. Some scientists reported that collagen
fibrils are more densely packed after crosslinking with
EDC/NHS and have a more uniform structure comparing
to noncrosslinked ones [17]. Besides, the EDC-crosslinked
scaffolds possessed excellent mechanical property and
biocompatibility.

Earlier studies have reported the cytotoxic nature of
glutaraldehyde-treated tissue without indicating which
fraction is cytotoxic [4]. In this case we used glutaralde-
hyde-free cross-linking. We noticed not only the absence
of scaffold toxic effects on fibroblasts cells, but an increase
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of cell concentration on decellularized matrix. At the same
time, histological data indicate successful integration of
the implant in rats.

CONCLUSIONS

BP was successfully decellularized with additional applica-
tion of cross-linking agent NHC/EDC maintaining struc-
ture-function properties and recellularization potential.
Overall, BP tissue decellularized with 0.1 % SDS and NHS/
EDC cross-linking is promising in the manufacturing of
tissue-engineered materials for cardiac surgery.
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ABSTRACT

The aim is to identify the morphological features of the uterus layers in women at different time intervals of the postmortem period as diagnostic criteria for establishing the
postmortem interval.

Materials and methods: In the study we used surgical and autopsy material — uterine tissue fragments. All materials were divided into two groups. The st group (G 1) included surgical
material from women (n=6) who underwent removal of the uterus, or uterus with the appendages due to leiomyoma, uterine prolapse. The 2nd group (G 2) included autopsy material
from 42 women with known causes of death and postmortem period (from 24 to 48 hours — 6 cases, from 49 to 72 hours — 7 cases, from 73 to 96 hours — 8 cases, from 97 to 120
hours — 6 cases, from 121 to 144 hours — 8 cases, more than 144 hours — 7 cases). Histological and immunohistochemical study methods were used.

Results: A comprehensive morphological study of the women uterus revealed a time-dependent increase of postmortem changes n this organ linked with the increase of postmortem period.
In cases of postmortem period duration up to 144 hours, the structural elements of the uterine layers were identified. In cases where the duration of the postmortem period was more than
145 hours, microscopically the uterus was represented by eosinophilic fibrous or dusty masses, the histogenesis of which could not be determined. The processes of autolysis occurred more
intensely and faster in the mucous membrane of the uterus, in comparison with the muscular and serous membranes, and in the vessels — in their inner membrane, in comparison with the
middle and outer membranes. Autolytic changes in the muscular membrane of the uterus and vascular walls occurred more intensely in muscle fibers compared to connective tissue fibers.
Condlusions: The histological and immunohistochemical features of the women uterus at different postmortem periods have a certain forensic medical significance and can be used for
establishing the postmortem interval.

KEY WORDS: morphological features, uterus, postmortem period, diagnostic criteria

INTRODUCTION

The issues of determining the postmortem interval in fo-
rensic science and practice were always relevant and will
probably remain so for a long time [1]. The prescription
of death, as is known, is determined by a forensic expert
when examining a corpse at the place of its detection and
its subsequent autopsy [2].

Today, there is a large arsenal of diagnostic methods that
allow forensic experts to establish approximate time inter-
vals for the prescription of death. Some methods are quite
complex for practical use, while others are only of scientific
and theoretical significance, since their implementation
requires complex and expensive equipment, which is used
in special fields of science and technology [3, 4]. Thus, an
important issue of modern forensic science and practice is
the search and development of new and effective diagnostic
criteria that would allow experts to determine the post-

Wiad Lek. 2021;74(4):821-827

mortem interval more accurately and to give a reasoned
opinion meeting the needs of law enforcement agencies.
An important role in the development of diagnostic crite-
ria that allow experts to establish the postmortem interval
in various terms of the postmortem period is assigned to
morphological methods. In the available domestic and
foreign literature, we did not identify the complex mor-
phological studies of the uterus in order to establish the
valid and reliable diagnostic criteria for determining the
postmortem interval. That fact actualizes the current study.

THE AIM

The aim is to identify the morphological features of the
uterus layers in women at different time intervals of the
postmortem period as diagnostic criteria for establishing
the postmortem interval.
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MATERIALS AND METHODS

In the study we used surgical and autopsy material - uter-
ine tissue fragments. All materials were divided into two
groups. The 1* group (G 1) included surgical material from
women (n=6) who underwent removal of the uterus, or
uterus with the appendages due to leiomyoma, uterine
prolapse. The 2™ group (G 2) included autopsy material
from 42 women with known causes of death and postmor-
tem period (from 24 to 48 hours - 6 cases, from 49 to 72
hours - 7 cases, from 73 to 96 hours - 8 cases, from 97 to
120 hours - 6 cases, from 121 to 144 hours - 8 cases, more
than 144 hours - 7 cases). The average age of women in G 1
and G 2 did not have significant differences (p>0.05) and
amounted to 68.7+2.5 years and 69.4+2.7 years, respective-
ly, which, according to the age classification of the World
Health Organization, corresponds to old age. The criteria
for excluding cases from G 1 were the presence of infor-
mation in the medical history about the woman’ intake of
alcohol or drugs, from G 2 - the presence of information
about the woman’ intake of alcohol or drugs, violent death
or death with an unknown cause and diagnosis.

In G 1 and G 2 the fragments of uterine tissue were cut
out through the entire thickness of the organ in the areas
without macroscopically detected pathological processes.
The resulting material was fixed in a 10 % solution of
neutral formalin (ph 7.4) for 24-48 hours, carried out
according to the generally accepted technique and embed-
ded in paraffin. From paraffin blocks serial sections with
a thickness of 4-5 um were made. The slides stained with
hematoxylin and eosin were examined using an Olympus
BX-41 microscope (Japan).

Immunohistochemical study was performed according
to standardized protocols using a murine monoclonal
antibody (MCA) to smooth muscle actin (HHF35 clone,
Diagnostic BioSystems Inc., USA). Visualization was per-
formed using a PolyVue Plus™ HRP/DAB Detection System
(Diagnostic BioSystems Inc., USA).

RESULTS

In G 1, an observation microscopy in the uterus revealed
three characteristic layers (mucosa, or endometrium;
muscular, or myometrium; serous, or perimetrium), the
boundaries between which were clear (fig. 1a, 1b). Among
these layers, myometrium was characterized by the greatest
thickness. In all uterus layers, stained with hematoxylin
and eosin, there was a uniform staining of cell nuclei in a
blue and violet color and the cells cytoplasm, connective
tissue fibers in a pink-red color.

The endometrium was lined with a single-layer prismatic
epithelium, which was located on the loose unformed
connective tissue. Vessels, nerve fibers and numerous
uterine glands, extending through the entire thickness of
the endometrium, passed between the connective tissue
fibers. The uterine glands in some fields of view looked
like narrow straight tubes or cystic-enlarged cavities, and
in some fields of view they lengthened and twisted in a
corkscrew-like manner. Also, between the connective tis-
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sue fibers, a diffuse polymorphic cellular infiltration was
revealed, which mainly consisted of the cells of fibroblast
series and immune cells.

The myometrium was characterized by the presence of
parenchyma and stroma. The parenchymal component was
represented by a set of smooth muscle cells, which united
into bundles and formed three layers, the boundaries
between which were indistinct. The direction of smooth
muscle cells in the layers was different: longitudinal - in
the outer and inner layers, circular - in the middle layer.
In most fields of view, the bundles of muscle fibers were
tightly attached to each other. Myocytes were character-
ized by the presence of a rod-shaped nucleus located in
the central part of the cell. The stroma was represented
by thin layers of connective tissue fibers, between which
vessels and nerve fibers were located. Also diffuse, mod-
erately pronounced polymorphic cellular infiltration was
determined, represented mainly by the cells of fibroblast
series and immune cells.

The serous layer was adjacent to the myometrium and
was represented by densely located connective tissue fibers.
Between them, there were nerve fibers, vessels and poly-
morphic-cellular infiltration, which was represented main-
ly by the cells of fibroblast series and immune cells. From
the surface, the serous layer was covered by mesothelium.

In G 1, an immunohistochemical reaction with MCA to
smooth muscle actin showed the uniform and clear cyto-
plasmic dark brown staining of myofibroblasts located in
all layers of the uterus, as well as of smooth muscle cells of
the vessels and myometrium.

In G 2, in cases where the postmortem period lasted from
24 to 48 hours, an observation microscopy revealed clear
boundaries between the uterus layers. The endometrium
was characterized by uneven thickness (fig. 2a). It lacked
the characteristic single-layer prismatic epithelium. In the
lamina propria there were moderate edematous changes of
the cellular elements and connective tissue fibers, which
uneven stained with hematoxylin and eosin. Light slit-like
spaces were identified between the connective tissue fibers.
Stromal cellularity did not change compared with G 1. In
most of the uterine glands, desquamation of epithelial cells
was detected. Desquamated cells were located in groups
in the glands lumens, had a well-defined structure or were
enlarged in size with pyknotic nuclei. In the lumens of some
glands, only the epithelial cells nuclei were determined,
which indicated about the violation of the integrity of
these cells.

In myometrium, it was revealed uneven staining with
hematoxylin and eosin of the cells nuclei and cytoplasm, as
well as connective tissue fibers (fig. 2b). In this membrane,
moderate edema of muscle and connective tissue fibers
with the presence of light slit-like spaces between them
was identified. Muscle fibers in some field of views were
also characterized by the presence of few foci of wave-like
deformations, thinning and partial ruptures across the fiber
axis. In some fields of view, the nuclei of muscle cells were
increased in size with light purple color, and in other places
they were small with dark purple color. In some myocytes,
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Fig. 1. G 1. Microscopic structure of the mucous, muscular and serous layers of the uterus. Hematoxylin and eosin staining, a) X100, b) x200.

PR

et

Fig. 2. G 2. The duration of the postmortem period was 39 hours. Microscopic structure of the mucous, muscular and serous layers of the uterus. Hema-

toxylin and eosin staining, a) <400, b) x400.

nuclei were not detected. Between the connective tissue
fibers, as in G 1, the cells of fibroblast series and immune
cells with moderate edematous changes were visualized.

In serous layer, the mesothelium was practically unde-
tectable (fig. 2b). Moderate edematous changes of cellular
elements and connective tissue fibers led to their uneven
staining with hematoxylin and eosin. In the light slit-like
spaces between the connective tissue fibers, the cells of
fibroblast series and immune cells were determined, the
number of which was similar to G 1.

In most of the vessels located in all layers of the uterus,
there were pronounced endothelial cells desquamation,
moderate edematous changes of connective tissue and
muscle fibers, and the absence of nuclei in some of the
myocytes. In the lumens of most vessels, desquamated en-
dothelial cells of an elongated-curved shape and unchanged
erythrocytes were found.

The expression of smooth muscle actin was determined
in myofibroblasts, smooth muscle cells of the vessels and
myometrium. However, in the described cases, in com-
parison with G 1, a decrease of the smooth muscle actin

expression was revealed in some fields of view, as a result
of which these areas had a light brown color.

In cases where the postmortem period ranged from 49 to
72 hours, in comparison with the earlier postmortem pe-
riod, we found more pronounced edematous changes and
uneven staining of cellular elements and connective tissue
fibers with hematoxylin and eosin in all uterine layers.

In mucous membrane we determined the deformed
glands with ruptures. There were an increase the desqua-
mative changes of epithelial cells, which were located in the
glands lumen and characterized by the absence of nuclei
or the presence of dark-violet nuclei of reduced in size,
turbid cytoplasm and indistinct contours. It was revealed
the increased number of glands with the presence of a
fragment of epithelial cells in their lumens, reduced in
size nuclei with the clear areas in their central part (fig. 3).
Cellularity of stroma was decreased. The connective tissue
fibers were with a loss of the characteristic clarity of the
contours, their fragmentation. Also there were increased
the spaces between the connective tissue fibers.

In myometrium it was revealed an increase the number

823



Vasil O. Olkhovsky et al.

Fig. 3. G2.The duration of the postmortem period was 68 hours. Microscop-
ic structure of the mucous and muscular layers of the uterus. Hematoxylin
and eosin staining, x400.

o UES i

Fig. 7. G 2. The duration of the postmortem period was 155 hours. Hema-
toxylin and eosin staining, x200.

of the fields of view with the wave-like deformations of the
muscular fibers, swelling and turbidity of the their cyto-
plasm, lack of characteristic clarity of their contours, their

824

Fig. 4.G2.The duration of the postmortem period was 85 hours. Immuno-
histochemical reaction with MCA to smooth muscle actin, x400.

Fig. 6. G 2. The duration of the postmortem period was 136 hours. Immu-
nohistochemical reaction with MCA to smooth muscle actin, x200.

fragmentation and partial ruptures. It was determined the
muscle fibers with a complete rupture and disintegration
into separate segments. Myocyte nuclei decreased in size
and were light purple. We found an increase the number
of non-nuclear myocytes. The myocytes nuclei appeared
in the intercellular spaces. It was revealed an increase the
spaces between the muscle fibers (fig. 3).

In stroma of the myometrium, as well as in serous layer, it
was noted an increase the connective tissue fibers swelling.
Connective tissue fibers disintegrated into the separate
fragments. The spaces between the connective tissue fibers
continued to increase. Cellularity decreased markedly.

In the vessels that were located in all uterine layers, the
endothelium was not visualized. There was an increase
the muscle and connective tissue fibers swelling. It was
appeared the rupture and loss of the muscle and connective
tissue fibers contour visibility. We found an increase the
number of non-nuclear myocytes. An increase the number
of desquamated endothelial cells and the appearance of
hemolyzed erythrocytes were noted in the vessels lumens.

An immunohistochemical study revealed a decreased
expression of smooth muscle actin by myofibroblasts,
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smooth muscle cells of the myometrium and vessels, which
was manifested by an increase the number of light brown
areas. In few fields of view the expression of that MCA was
virtually undetected.

In cases where the duration of the postmortem period
ranged from 73 to 96 hours, microscopically in all uterine
layers there were fields of view with structures unevenly
stained with hematoxylin and eosin. Besides, the number
of such fields of view in these cases was larger compared to
cases where the duration of the postmortem period ranged
from 49 to 72 hours. Also in these cases in myometrium
and walls of the vessels during hematoxylin and eosin stain-
ing there were some fields of view with light pink color and
the presence of shadow nuclei, in which it was impossible
to differentiate the muscle and connective tissues.

The mucous membrane of the uterus in these cases was
not detected in some fields of view. In the fields of view,
where that membrane was detected, in comparison with
previous cases, there were an increase the number of glands
with ruptures and desquamative changes in epithelium of
the glands, as a result of which, in their spaces, the small
formless elements or strata without a pronounced structure
were observed. Some glands took the shape of round-oval
voids of various sizes.

In stroma of the endometrium edematous changes of the
cellular elements and connective tissue fibers increased,
which led to the swelling of the latte. The cellularity was
sharply decreased, which in some fields of view was not
determined. There was an increase the number of fields of
view with thinning, ruptures and fragmentation of con-
nective tissue fibers into separate particles, the boundaries
of which in most cases were indistinguishable. The spaces
increased between the connective tissue fibers.

In parenchyma of the myometrium, edematous changes
of muscle fibers increased, which led to their swelling.
Wave-like deformation and complete ruptures of muscle
fibers, that did not have clear contours, were growing. It
was an increase the number of non-nuclear myocytes and
myocytes with the presence of shadow nuclei. These were
also an increase the number of the fields of view with the
presence in the intercellular space of reduced nuclei of
light violet color, or fragments of nuclei. The intermuscular
spaces became larger and in some fields of view took the
form of cavities.

In connective tissue fibers of muscle and serous layers,
there were an increase edematous changes and their
swelling. These fibers continued to lose the characteristic
clear boundaries and to grow their disintegration into the
separate fragments. Between the connective tissue fibers,
the spaces increased, which in some fields of view looked
like cavities. The cellularity sharply decreased, which was
not detected in some fields of view.

In vessels located in all layers of the uterus, there were an
increase edematous changes and swelling, ruptures and loss
of clarity contours of muscle and connective tissue fibers.
We found an increase the number of non-nuclear myocytes
and myocytes with the presence of shadow nuclei. In lu-
mens of the vessels, erythrocytes-shadows were identified.

The expression of smooth muscle actin by myofibroblasts,
smooth muscle cells of the vessels and myometrium was
sharply reduced. In a significant number of fields of view,
the number of areas with a positive reaction sharply de-
creased. The latter were light brown color (fig. 4).

In cases where the duration of the postmortem period
ranged from 97 to 120 hours, microscopically the mucous
membrane was not determined in the uterus. The boundar-
ies between the muscular and serous layers were indistinct.
In comparison with the previous cases, in these cases there
was an increase the unevenness of staining of structural
elements with hematoxylin and eosin.

In myometrium, in a significant number of fields of view
there was an increase the number of homogeneous areas of
light pink color. In those areas it was impossible to differ-
entiate the muscle and connective tissues (fig. 5). In single
fields of view, where muscle and connective tissue were
visualized, in muscle fibers there were an increase edema
and swelling, wave-like deformation, fragmentation, loss
of contours clarity. The number of myocytes without nuclei
and myocytes with shadow nuclei increased. The width of
the intermuscular spaces increased, and they often had a
cavity-like shape.

In the connective tissue fibers of myometrium and peri-
metrium, swelling, fragmentation, loss of contours clarity
and ruptures were increased. In these layers only in some
fields of view the cells of fibroblast series and immune cells
were detected.

Vessels located in all layers of the uterus in some fields of
view had a totally homogeneous wall of light pink color, in
which the layers were not contoured. In some of the vessels,
predominantly of large caliber, the contouring of the layers
was noted, in there, the muscle and connective tissue fibers
were characterized by swelling, indistinct contours and
ruptures. The number of non-nuclear myocytes, myocytes
with the presence of shadow nuclei, myocytes with reduced
in size nuclei of light purple color increased. Lumens of
the vessels were without any content or, in some places,
erythrocytes-shadows were determined.

In single fields of view, a few smooth muscle cells of the
muscle layer expressed smooth muscle actin. These areas
looked light brown.

In cases where the duration of the postmortem period
ranged from 121 to 144 hours, when stained with hematox-
ylin and eosin, in all fields of view the eosinophilic (light
pink) nuclear-free fibrous structures or their fragments
were revealed in the muscular layer that was located
closer to the serous membrane. In these areas, it was not
possible to differentiate the muscle and connective tissue
components, and single basophilic structures that were
localized between the fibers fragments which resembled
the structure of immune cells. There were wide spaces or
cavities between the above-mentioned fibrous structures.

In the deeper parts of the myometrium, located in the
direction or closer to the mucous membrane, against the
background of eosinophilic fragments of fibrous structures,
the histogenesis of which could not be determined, the
single areas with the presence of small fragments of muscle
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and connective tissue fibers were revealed. The latter did
not have clear boundaries, looked swollen and fragmented.
In a part of myocytes, small nuclei of light violet color with-
out clear boundaries or shadow nuclei were revealed. The
spaces between the fibers were wide. Between the fibers,
in some places there were single immune cells.

When stained with hematoxylin and eosin, the serous
membrane was represented in a significant number of
the fields of view by eosinophilic (pale pink) fragments
of fibrous structures that did not have clear contours and
were located chaotically. Also, in this layer, single basophilic
(light purple) structures were identified the structure of
which most likely corresponded to immune cells.

The vessels located in all layers had a rounded-oval shape
and were characterized by the presence of light pink fibers,
among which it was impossible to differentiate muscle and
connective tissues. Fibrous structures often looked frag-
mented and swollen, with breaks. There was no content in
the lumens of the vessels.

When staging an immunohistochemical reaction with
smooth muscle actin, its expression by single smooth
muscle cells of the muscular layer was revealed. These
myocytes were uniformly light brown or contained light
brown granules. In a significant number of the fields of
view, the expression of this MCA was not detected (fig. 6).

In cases where the duration of the postmortem period was
more than 145 hours, when stained with hematoxylin and
eosin, it was impossible to differentiate the muscular and
serous layers. The basophilic structures were not determined
(fig. 7). Only fibrous structures or dusty masses of light pink
were noted. The fibrous structures, totally, looked sharply
swollen, with indistinct contours and with the areas of
breaks. Small vessels were not visualized, while large vessels
were identified due to their rounded or rounded-oval shapes.

The expression of smooth muscle actin was not deter-
mined.

DISCUSSION

Autolysis processes that occur after death are a special
feature of biological objects to hydrolytically decompose
their own molecular and cellular structures. The autolytic
process, as is known, is usually divided into several stages
depending on the time of death (the stage of initial changes,
pronounced changes and the stage of late autolytic chang-
es), each of which is characterized by certain biochemical,
biophysical, morphological and immunohistochemical
changes [5].

During this study, the features of morphological changes
in the mucous, muscular and serous layers of the uterus
of elderly women at different periods of the postmortem
period were defined for the first time. The authors found
that the processes of autolysis in the uterus occur more in-
tensively and faster in the mucous membrane compared to
the muscular and serous membranes, which was confirmed
by the absence of this membrane during microscopic ex-
amination, in cases where the duration of the postmortem
period was 97 hours or more.
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The study of the morpho-functional features of the
endometrium in forensic science and practice allowed
examiners to obtain additional information about the age,
obstetric and gynecological data and some phenotypic
features of the identified personality [6].

In our study, it was noted that in the muscular layer of
the uterus, as well as in the walls of the vessels located in
all its layers, autolytic changes occurred more intensively in
muscle fibers in comparison with connective tissue fibers.
This fact, from our point of view, is due to the structural
features of the connective tissue (its high density, poor
hydrophilicity).

Delayed autolytic changes in connective tissue were
noted by a number of scientists when studying the mor-
phological features of the Achilles tendon at various times
of the postmortem period [7]. Resistance to postmortem
changes in connective tissue and foci of sclerosis was also
noted by scientists during a morphological study of the
kidneys [8].

Scientists studying postmortem changes in the skeletal
muscles of rats during postmortem autolysis showed rapid
changes in the properties of actin and myosin, which are
known to be proteins constituting the structural basis of
myofibrils [9].

Immunohistochemical studies are a useful tool for more
accurate, in comparison with other morphological meth-
ods, determination of the age of various types of wounds,
postmortem interval, etc. [10]. The authors’ immuno-
histochemical study with MCA to smooth muscle actin
made it possible to identify myofibroblasts located in all
layers of the uterus, as well as to differentiate muscle and
connective tissue fibers in the walls of blood vessels and
the myometrium.

CONCLUSIONS

1. A comprehensive morphological study of the women
uterus revealed a time-dependent increase of postmor-
tem changes in this organ linked with the increase of
postmortem period. In cases of postmortem period
duration up to 144 hours, the structural elements of
the uterine layers were identified. In cases where the
duration of the postmortem period was more than 145
hours, microscopically the uterus was represented by
eosinophilic fibrous or dusty masses, the histogenesis
of which could not be determined. The processes of
autolysis occurred more intensely and faster in the
mucous membrane of the uterus, in comparison with
the muscular and serous membranes, and in the ves-
sels — in their inner membrane, in comparison with the
middle and outer membranes. Autolytic changes in the
muscular membrane of the uterus and vascular walls
occurred more intensely in muscle fibers compared to
connective tissue fibers.

2. The histological and immunohistochemical features of
the uterus of women at different postmortem periods
have a certain forensic medical significance and can be
used for establishing the postmortem interval.
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The prospect for further research is the development of
a computer program for analyzing the color properties of
raster images, which will allow, when examining slides, to
identify qualitative characteristics and, as a result, to carry
out the accurate and correct morphological diagnostics of
processes or phenomena, as well as perform a statistical
analysis of the data obtained.
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ABSTRACT

The aim: Studying the features of urogenital microbiocenosis in women with urogenital mixed infections.
Materials and methods: In an open comparative randomized study, we surveyed 90 women of childbearing age who sought outpatient treatment at a women'’s health clinic

in Uzhhorod.

Results: During studying the urogenital microflora of the above groups, the following pattern was observed: patients of the main group had a violation of the resident to
facultative flora ratio (dyshiosis) on the background of borderline changes in the vaginal mucosa, mainly due to hormonal imbalance manifested by pathological vaginal discharge;
instead, in the control group patients, the urogenital flora was saturated with a significant number of lactobacilli (90%).

Conclusions: The women urogenital tract damage by several pathogens simultaneously has been found.

KEY WORDS: urogenital infections, microbiota, inflammatory diseases of pelvic organs

INTRODUCTION

The term “urogenital infections” includes diseases char-
acterized by damage to the mucous membranes of the
urinary tract and genital tract. The course of these dis-
eases is often complicated by involvement in the inflam-
matory process of the upper genital and urinary tracts,
as well as the rectum. Urogenital infections pose a real
threat to reproductive health, as they can cause infertility,
complicated pregnancy and miscarriages. According to
modern ideas and the results of numerous studies, chronic
inflammatory process of the genitals many times increases
the risk of HIV infection [1-3].

Risk factors that contribute to the development of this
pathology should be early sexual life in adolescents,
frequent change of sexual partners, neglect of barri-
er contraception, alcohol, smoking, drug addiction,
vitamin deficiency, malnutrition, stress, decreased
immunity [4, 5].

All of the above suggests that chronic inflammatory dis-
eases of the female genital organs lead to severe changes
in a woman’s reproductive system - infertility, menstrual
dystunction, polycystic ovaries, uterine fibroids, endome-
trial hyperplastic processes, formation of joints in the area
of pelvic organs. The anatomical location of the external
genitalia and vagina - their close proximity to the anus
and urinary tract - provides a high frequency of micro-
organism exchange between the intestine and urogenital
tract, which also contributes to the spread of infection.
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THE AIM
Studying the features of urogenital microbiocenosis in
women with urogenital mixed infections.

MATERIALS AND METHODS

In an open comparative randomized study, we surveyed 90
women of childbearing age who sought outpatient treat-
ment at a womenss health clinic in Uzhhorod.

The patients were divided into two representative clinical
groups: the main group consisted of 60 patients with com-
plaints of inflammatory urogenital tract lesions; the control
group included 30 patients without signs of inflammation
of the urinary and genital tracts.

Criteria for inclusion in the study were as follows:

- reproductive age;

- NO pregnancy;

- the presence of complaints of discharge from the genital tract;
- irritation, burning in the vagina;

- frequent, painful urination;

- dyspareunia.

Exclusion criteria were as follows: pregnant women, pa-
tients with bleeding at the time of treatment due to benign
hyperproliferative or malignant processes in the genital
and urinary tract, children and postmenopausal age, the
presence of cervical dysplasia.

All patients included in the study underwent gynecolog-
ical examination, bacterioscopy and bacteriological exam-



SPECIFIC FEATURES OF UROGENITAL MICROBIOCENOSIS IN WOMEN WITH UROGENITAL MIXED INFECTIONS

ination with antibioticogram of vaginal and urethral secre-
tions, oncocytology, colposcopy, PCR to detect chlamydia,
gonococci, trichomonas, genital herpes, antipsychotics,
cytomegalovirus, cytomegalovirus in accordance with
the regulatory base adopted in Ukraine. Appropriate test
systems were used in this research, such as: Euroimmun,
Ampli-Sens, Tecan Sunrise (Germany). The premorbid
background, the nature of menstrual function, the presence
of a history of the pelvic organs inflammatory diseases
and extragenital pathology were taken into account. The
results obtained were processed by parametric statistics
methods using the Excell software package adapted for
biomedical research.

This study was carried out in compliance with ethical
norms and rules adopted for biomedical research.

RESULTS

The composition of the urogenital microbiota of a healthy
woman may have specific features dependent of the men-
strual cycle phase and age [5, 6]. The optimal number and
species composition of lactobacilli provides the acidity of
vaginal secretions in the range of 4-4.5, the formation of
a barrier for the fixation of opportunistic and pathogenic
flora to vaginal epithelial cells, and also participates in a
number of immune mechanisms [5, 7]. The composition
of the microbiome is strongly correlated with the vaginal
mucosa condition that depends primarily on the levels of sex
hormones, including estrogen. The latter fact stimulates the
proliferation of multilayered squamous epithelium and the
production of glycogen in surface cells, which is a substrate
for the lactobacilli activity [5, 8]. During studying the uro-
genital microflora of the above groups, the following pattern
was observed: patients of the main group had a violation
of the resident to facultative flora ratio (dysbiosis) on the
background of borderline changes in the vaginal mucosa,
mainly due to hormonal imbalance manifested by patholog-
ical vaginal discharge; instead, in the control group patients,
the urogenital flora was saturated with a significant number
of lactobacilli (90%). It is known that vaginal dysbiosis in-
creases the likelihood of colonization by obligate-pathogenic
flora. Recently, the data have been obtained on the possible
influence of the dominance of certain species of facultative
vaginal flora on the persistence of human papilloma virus
and its carcinogenic potential [9, 10].

The age of the patients participated in the study was as
follows: the main group with the average age of 24 + 1.2
years; the control group with the average age of 23 + 1.1
years. Patients of the main group visited the women’s clinic
on the 1 - 3" day of disease (average number being 2.16 +
0.08 days). From the anamnesis it is known that 32 (53%)
patients of the main group had a burdened gynecological
anamnesis and previously sought medical help in view of
inflammatory diseases (colpitis, cervicitis, chronic salp-
ingo-oophoritis, cystitis), compared with the control one,
where the anamnesis was not burdened. When seeking
medical advice, the patients of the main group complained
of vaginal discharge - 56 (94%) women,; itching, burning

in the genital area — 58 (97%) persons; accelerated uri-
nation - 55 (92%) women; dysuria — 58 (97%) persons;
pain associated with sexual intercourse — 60 (100%) pa-
tients. The main group patients, unlike the control group
ones, had a following peculiarity: most of them 45 (75%)
women were single with uncontrolled sexual intercourse
and a large number of partners; 27 (90%) patients of the
control group were married having one sexual partner; the
socio-economic status of women in the main group was
lower than that in the control group.

One should note the increased virulence of microor-
ganisms, which are the trigger in the IPOD emergence.
The spread of the infectious process can be facilitated by
disordered sexual intercourse (with partners whose semen
is the source of infection), intrauterine interventions,
postpartum purulent-septic complications. The condition
of women with this pathology is often influenced by so-
called risk factors that not only cause exacerbation of the
infectious process, but also are directly involved in the
pathogenesis. These include unfavorable environmental
situation in the place of residence (up to 12%), dangerous
influence of certain occupational moments (8%), and bad
habits (30-43%). It is known that various environmental
factors, interpersonal relationships, violations of biological
regimes can cause stress [8, 9].

When studying the premorbid background in 48 (80%)
patients of the main group, there was a transferred bi-
lateral salpingo-oophoritis with outpatient antibacterial,
anti-inflammatory therapy, 17 (28%) patients with pelvic
inflammatory disease suffered from the menstrual cycle
violation of the dyspepsia type. In the control group
patients, inflammatory pelvic organs (PO) processes, as
well as violations of the ovarian-menstrual cycle, were
not observed (normal menstrual function was preserved).

Bacterioscopic examination of vaginal discharge pro-
vided the following results: leukocytosis was detected in
54 (90%) patients of the main group, coccal and mixed
microflora was observed in 35 (59%) women, specific
pathogenic microflora was found in 21 (35%) persons. It
should be noted that the specific pathogenic microflora of
the vagina was represented by trichomonas in 4 (7%) pa-
tients, chlamydia - in 4 (7%) women, yeast cells and fungal
spores — in 7 (12%) patients. Bacterioscopy of allocations
in the control group patients has shown no specific features
and demonstrated vagina normoflora in all cases.

Initial visual and colposcopic examination revealed hy-
peremia and edema of the vaginal mucosa in 60 (100%)
patients of the main group, ectopia of the cylindrical
epithelium was visualized in 25 (42%) cases, incomplete
transformation zone - in 23 (38%) cases. Only the type II
cytological picture in these women was observed for 60
patients/100%, whereas vaginal cleanliness of type III-IV
was noticed. In the control group women, colpocytology
showed no complaints and normal colposcopic pattern
was observed.

Bacteriological examination of cervical canal and vaginal
secretions in the examined patients from the main group
revealed before treatment a combined nonspecific mixed
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infection of the urogenital habitat against the background
of lactobacilli microflora suppression. In all patients, the
microbial landscape was represented by the gram-negative
and gram-positive bacteria of different colonization de-
grees, i.e. St. aureus 2105 CFU/ml - in 38 (63%) cases, St.
epidermidis 2105 CFU/ml - in 23 (38%) cases, Bacteroides
fragilis 2104 CFU/ml - in 17 (28%) cases, Peptostrepto-
coccus spp. 2104 CFU/ml - in 21 (35%) cases, Escherichia
coli 2104 CFU/ml - in 42 (70%) patients with a decrease
in the number of Lactobacillus spp. The yeast-like fungi of
the genus Candida spp. 2104 CFU/ml were detected in 9
(15%) cases only. In the control group women, the uro-
genital microbiota was represented by a normal amount
of Lactobacillus spp.

General analysis of urine in all patients of the main
group (60 women) has shown leukocyturia (16-20 in field
of view), squamous epithelium (10-12 in field of view),
cylindruria (6-8 in field of view), mucus and bacteria (++),
while the urine in the control group women (30 patients)
was normal, with no pathology. Regarding urine culture in
the main group, the following clinical pattern was observed:
E. coli > 105 CFU/ml - in 42 (70%) cases, St aureus =105
CFU/ml - in 32 (53%) cases, Klebsiella > 106 CFU/ml - in
13 (22%) cases, Enter. faecalis > 107 CFU/ml - in 10 (17%)
women. In all the control group patients, the urine bacterial
culture had no pathogenic microflora.

DISCUSSION

Inflammatory pelvic organs diseases (IPOD) are a hot
problem in modern gynecology, as they occupy the first
place in its structure (up to 70%), and also lead to seri-
ous long-term complications. Among them one should
note infertility, chronic pelvic pain syndrome, ectopic
pregnancy, miscarriage [9, 10]. The most noteworthy
are urogenital infections, which are clinically manifested
in the form of colpitis, cervicitis, chronic salpingo-oo-
phoritis, cystitis, asymptomatic bacteriuria, chronic and
gestational pyelonephritis, as well as extragenital infection
foci that, in turn, cause complications and consequences
unless detected or treated in proper time. After all, the
biggest problem is the fact that in 80% of cases urogenital
infection is latent and its presence in a woman may not
be even suspected [1-3].

The urogenital microflora (microbiota) is a complex
dynamic ecosystem. It includes normal/resident flora,
which, in turn, is divided into the obligate and faculta-
tive ones. Under certain physiological conditions, the
urogenital microbiota includes transient flora. Acquired
flora can be represented by opportunistic pathogens [5].
The condition and composition of the vaginal microbi-
ota is influenced by a large number of endogenous and
exogenous factors that may or may not be modified.
It is known that the dominant microorganisms of the
vaginal microbiome are different species of lactobacilli
(Lactobacillus spp.): Lactobacillus crispatus, Lactobacillus
gasseri, Lactobacillus iners, Lactobacillus jensenii. Other
species are normally present in much smaller quantities,
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i.e. Bacteroides, Fusobacterium, Veillonela, Actinomycetes,
Bifidobacterium, Peptococcus, Peptostreptococcus, Pro-
pionibacterium, Staphylococcus aureus, Staphylococcus
epidermidis, Streptococcal varicardia.

When the microbiota of the above ecosystems in the
vaginal biotope is disturbed, the concentration of bacteria
of the genera Bacteroides, Fusobacterium, Peptostrepto-
coccus, Clostridium, Eubacterium, Veillonella, Escherich-
ia, Enterococcus, Mobiluncus, Gardnerella, Mycoplasma
hominischialis increases, causing inflammatory urogenital
process [1, 3, 7].

CONCLUSIONS

1. A high frequency of simultaneous lesions by the same
pathogens of several anatomical areas, i.e. vagina, cervix,
urethra, bladder, has been noted.

2. The above peculiarities require application of a multi-
disciplinary approach involving in treatment urologist
and nephrologist.

The immune system of women with chronic urogenital
infections in non-pregnancy status corresponds to the pres-
ence of an infectious process with changes at the systemic
level. Such changes are the signs of an infectious process,
they should be considered natural and cannot be consid-
ered as factors of infection, but only as its consequences
and signs of specific or nonspecific inflammation.
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ABSTRACT

The aim:To establish the dynamics of reparation processes in periapical tissues in chronic granulomatous periodontitis under the influence of the developed composition based
on calcium hydroxyapatite in comparison with the generally accepted drug MTA.

Materials and methods: The main group included 52 individuals, and the comparison group — 19 patients with chronic granulomatous periodontitis. In the first experimental
subgroup, patients were obturated of the tooth root apical area with the proposed composition, and in the second experimental subgroup patients were performed obturation
of the root canal apical area with additional transcanal withdrawal of the composition into the periapical area. In the comparison group, the tooth root apex was obturated
with MTA material.

Results: Clinical studies have shown that the composition based on calcium hydroxyapatite, having osteoconductive, antioxidant and anti-inflammatory properties, activates the
synthesis of organicand mineral components, that promotes the bioreparation and regeneration processes of periapical tissues in chronic granulomatous periodontitis, which occurred most
intensively during the first 6 months after treatment. At the same time, with additional transcanal removal of the filling composition based on calcium hydroxyapatite into the periapical
area in patients with chronic granulomatous periodontitis with acquired wide tooth root apex was observed in 1.6 time better results than the method of creating an apical root canal
obturation (p <0,05), indicating a high therapeutic effect.

Conclusions: Composition based on calcium hydroxyapatite, having osteoconductive, antioxidant and anti-inflammatory properties, activates the synthesis of organic and mineral
components, which promotes the processes of bioreparation and regeneration of periapical tissues, especially in the early stages. And additional transcanal removal of the filling composition
into the periapical space causes the acceleration of the period of periodontal tissues revitalization, bioreparation and regeneration compared to the creation of the apical obturation within

the physiological tooth root apex.

KEY WORDS: granulomatous periodontitis; composition based on calcium hydroxyapatite; regeneration; CDAP index

INTRODUCTION

The bone tissue regeneration after its damage by various
factors remains an urgent problem, both for medicine
in general and for dentistry in particular [1-4]. With
the latest technologies and inventions, the prevalence of
complicated caries is not only not reduced, but, according
to some authors, increases, which is associated with the
complexity of endodontic treatment and quite often -
with the absence of long-lasting positive results after its
completion [5-10].

In the conservative treatment of patients with chronic
forms of periodontitis, the main tasks remain the influence
on the microflora of macro- and microchannels with the
aim of their sterilization, hermetic root canals obstruc-
tion to prevent root canal reinfection and direct influence
on the periapical tissues with the aim of stimulation of
regenerative processes in the area beyond the apex, both
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by enhancing the body’s defenses and by influencing the
components of the endodontic filling material to accelerate
reparative processes in the periapical area [11-15].

Thus, the high prevalence of chronic forms of periodon-
titis causes the constant improvement of already developed
types of endodontic medicine and the search for new means
and methods for tight obturation of the tooth root apex
and stimulation of the revitalization and regeneration of
periapical tissues [16, 17].

THE AIM

To establish the dynamics of reparation processes in
periapical tissues in chronic granulomatous periodontitis
under the influence of the developed composition based on
calcium hydroxyapatite in comparison with the generally
accepted drug MTA.
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MATERIALS AND METHODS

71 people aged 20 to 59 years, who were suffering from
chronic granulomatous periodontitis, were under our ob-
servation. All teeth were single-rooted with the width of
the root apex 40 to 80 per ISO. Patients provided voluntary
written consent to conduct a clinical trial. The study was
confirmed and approved by the ethics committee of Danylo
Halytsky Lviv National Medical University.

The patients were divided into two groups: the main
group consisted of 52 individuals and the comparison
group — 19 patients. The main group, according to the
technique of root canal filling, was divided into two sub-
groups: patients in the first experimental subgroup were
obturated apical section of the tooth root by our proposed
composition containing calcium hydroxyapatite, a means
for revitalization and bioreparation of periapical tissues,
40% polyvinylpyrrolidone and barium sulfate (patent of
Ukraine Ne 95974) by creation the apical obturation (pat-
ent of Ukraine Ne 95967) [18, 19]; patients in the second
experimental subgroup were obturated the apical section
of the root canal with additional transcanal removal of the
composition into the periapical area.

The condition of periapical tissues was evaluated on
the basis of complaints, anamnesis, objective data and
an additional examination method - radiography [20,
21, 22]. Patients were made intra-oral radiography of the
teeth during the initial examination, after completion
of endodontic treatment and at the stages of dispensary
observation in the control periods: 6, 12 and 18 months.
The quality of root canal obturation was evaluated and the
magnitude of the destruction of changes beyond the apex
was diagnosed using the periapical index of the condition
of destruction of apical periodontitis (CDAP) in scores
E.O. Skapkareva, 2003 [23, 24].

Patients with chronic granulomatous periodontitis of
the comparison group after antiseptic treatment of the
oral cavity were performed carious cavity preparation and
tooth cavity opening, thereafter an access to root canals was
created, the tissue breakdown products were evacuated,
the length of the root canal was measured by apexlocator
using a K-file and X-ray method. Mechanical cleansing and
extension of the root canal were performed by the “Crown
down” technique using an endomotor. The crown part
of the root canal was worked out by Shaper endodontic
instruments, and ProFile instruments of various sizes and
tapers were used for the middle and the apical part of the
root canal, not reaching the anatomical tooth root apex by
3-4 mm. The apex part of the root canal was worked out
with hand-held K-and H-file type endodontic instruments
with sizes from Ne 40 to Ne 80 according to ISO using the
“RC-prep” endogel (“Premier Dental”, USA) for root canal.
Instrumental processing of the root canals was completed
at the level of the anatomical apex of the root canal under
the control of the apexlocator and radiographic method.
Medical root canal treatment was performed using end-
odontic syringes with irrigation solutions, which included
3% hydrogen peroxide solution, 3% and 5,25% sodium
hypochlorite solution and distilled water. After drying,

the root canal was filled with calcium-containing paste
«Calasept» («Nordiska Dental», Sweden) and a tempo-
rary seal was applied. At the second visit, after repeated
antibacterial and instrumental treatment of the canal, the
root apex was covered with MTA material (“Cercamed”,
Poland) and a temporary seal was applied. At the third visit,
the canal from the apical obturation level and to the root
canal orifices was sealed by central pin method or lateral
condensation method with AH Plus material («Dentsply»,
USA) in combination with gutta-percha pins. Thereafter,
the anatomical shape of the crown part of the tooth was
restored with photopolymeric light solidification materi-
als. X-ray examination was performed during the initial
examination, after completion of endodontic treatment
and at the stages of dispensary observation in the central
pin or cold lateral condensation with the restoration in
control dates.

Treatment of patients with chronic granulomatous peri-
odontitis of the main group was carried out according to
the basic method. After the opening of the tooth cavity,
evacuation of putrid masses, mechanical expansion and
antiseptic treatment of the root canal with the purpose of
prolonged impact on the periapical tissues, a paper pin,
soaked in the means for revitalization and bioreparation,
was left inside. The solution contained hyaluronic acid
modified with vitamin C and amino acids - proline, ly-
sine and glycine, as well as 1% collagen hydrolyzate, 6%
2-dimethylaminomethanol 4-acetoaminobenzoate and 1%
organic silicon in equal proportions of components (patent
of Ukraine Ne 85259). For the purpose of obturation of the
apical part of the root canal (patent of Ukraine Ne 95967)
and the removal of the therapeutic agent in the area beyond
apex, a composition in the form of a medicinal paste was
developed, which composition included the ingredients
mentioned above and calcium hydroxyapatite as well as
excipients: polyvinylpyrrolidone and barium sulfate (pat-
ent of Ukraine Ne 95974) [25]. For the apical obturation of
the root canal by the composition, plaggers of appropriate
sizes were used, and the removal of the composition was
transcanal carried out using channel fillers “Lentulo” 30-40
sizes. A cotton ball was placed on the root canal orifices and
the tooth was closed with a temporary seal for 1-2 days.
In the subsequent visit, the canal from the apical obtura-
tion level and to the root canal orifices was sealed by the
method of anatomical tooth shape with light solidification
composite materials.

RESULTS

During the examination of patients with chronic granulo-
matous periodontitis, it was found that only two patients
in the main group (3,9%) had a complaint of minor pain
while eating immediately after treatment (Table 1). By the
second or third day, all signs of inflammation had gone
away without further treatment. In the other patients - 52
persons (96,1%) of the experimental group, we observed
restoration of tooth function, which testifies to the positive
dynamics of their treatment.
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Table I. Criteria for the effectiveness of treatment of patients with chronic granulomatous periodontitis immediately after its conduct

. Pain during Mucous edemain Restoration of
Complaints . . ’
L. percussion root apex projection tooth function
Examination groups
yes no yes no yes No yes No
abs. 5 14 5 14 4 15 14 5
Comparison group, % 26,3 73,7 26,3 73,7 21,1 78,9 73,7 26,3
n=19 o
the average indicator 0,260,1 0,26£0,1 0,210,1 0,260,1
in the group
The first abs. 1 27 1 27 0 28 27 1
experimental % 3,6 96,4 3,6 96,4 0 100 96,4 3,6
subgroup, .
n=28 theaverage indicator 4. 4 0,06+0,04 0 0,06:0,04
in the group
abs. 1 23 1 23 0 24 23 1
The second 42
experimental % 4,2 95,8 4,2 95,8 0 100 95,8 !
subgroup,
n=24 the average indicator 0,04:£0,04* 0,04:£0,04 0 0,04+0,04

in the group

Note: * - the probability indicator of difference between the average indicators compared to the comparison group at p <0,05

Table II. Criteria for the effectiveness of treatment of patients with chronic granulomatous periodontitis after 6 months

Complaints in Pain during Restoration of
Comparison groups anamnesis percussion tooth function The CDAP index
yes no yes no yes No
abs. 4 15 4 15 15 4
1 V)
Compar:ls_orggroup, Yo 21 79 21 79 79 21 3,9+0,27
the average indicator 0,2140,1 0,21+0,1 0,2140,1
in the group
abs. 1 27 1 27 27 1
The first subgroup of 0
the main group, % 4 % 4 % % 4 3,2+0,16*
n=28 the average indicator 0,04+0,04 0,04+0,04 0,04+0,04
in the group
abs. 0 24 24 24
The second subgroup o
of the main group, % 0 100 0 100 100 0 2,8£0,17%**
n=24 the average indicator
. 0 0 0
in the group

Note: * - the probability indicator of difference compared to the comparison group at p <0,05; *** - at p <0,001.

In the comparison group, complaints of pain during
tingling and positive percussion of the causative tooth im-
mediately after the treatment were observed in 5 patients
(21%), apart from this, 3 of them (10,7%) showed swelling
in the transient convolution of the oral mucosa in the area of
the oral cavity in the tooth root apex and tenderness during
its palpation. All patients with exacerbation of the inflam-
matory process were prescribed the drug “Nurofen”. After
conducting of additional treatment for ten days, all signs of
exacerbation of the inflammatory process were eliminated.

At the same time, the results of the studies indicate that
the index of CDAP in patients with chronic granulomatous
periodontitis of the main group both of the first and second
subgroups was 4,3 + 0,18 point, and in the comparison
group - 4,4 + 0,23 point, that indicates on the primary
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approximately the same severity of destruction processes
in periapial tissues in patients with chronic granulomatous
periodontitis.

The effectiveness of treatment largely depends not only
on the means, but also the method used in the treatment of
this pathology. During the control examination of patients
with chronic granulomatous periodontitis with acquired
tooth root apex, it was observed the maintenance of func-
tional activity of the tooth in 96,4% and 100% of patients
6 months after the endodontic treatment in the first and
second subgroups of the main group. Only one patient
(3,6%) of the first subgroup complained of minor periodic
discomfort when biting a tooth. In the comparison group,
the preserved functional tooth activity was noted in 79%
of patients, which is 20% less than in the main group. This



REPARATIVE REGENERATION OF PERIAPICAL TISSUES IN CHRONIC GRANULOMATOUS PERIODONTITIS UNDER...

Table I1l. Meaning of the CDAP index indicators (points) of patients with chronic granulomatous periodontitis 12 months after treatment

Examination groups

Terms of examination Comparison group, Main group, Main group,
n=19 subgroup 1, subgroup 2,
B n=28 n=24
6 months 3,9+0,27 320,16 280,17
12 months 3,4+£0,31%* 2,4+0,19%¥* 1,7+ 0,2 ¥3%0

Note: ** - the probability indicator of difference compared to the results on 6 month of the study at p <0,01; *** - at p <0,001; ° - the probability indicator
of difference compared to the comparison group at p <0,05; °*° - at p <0,001; ¢ - the probability indicator of difference between the subgroups of the

main group at p<0,05.

Table IV. Meaning of the CDAP index indicators (points) of patients with chronic granulomatous periodontitis 18 months after treatment

Examination groups

Terms of examination Comparison group, Main group, Main group,
n=19 subgroup 1, subgroup 2,
B n=28 n=24
12 months 3,4+0,31 240,19 1,7+£0,2
18 months 2,4 +0,42%%* 1,3+ 0,19%¥* 080,17 ¥¥¥

Note: *** - the probability indicator of difference compared to the group immediately after treatment at p <0,0071; °- the probability indicator of difference

compared to the comparison group at p <0,05; °** at - p <0,001.

is due to the presence of complaints in the anamnesis of 4
patients, which was 21%. At the same time, the pain and
edema were not detected and percussion of the causative
tooth was not painful at the time of examination and pal-
pation of the mucous membrane in the area of the tooth
root apex.

In all patients of the main group with chronic granu-
lomatous periodontitis there was observed a decrease in
the area of destruction of bone tissue and its replacement
on the edges of lesions with a healthy bone tissue on ra-
diographs after 6 months after the treatment (Table 2). It
was also noted a decrease in the volume of excretion of the
filling composition into the extracellular space in patients
of the second subgroup. Instead, in the comparison group,
only 2 patients (10,5%) had an increase in the area of the
lesion beyond the apex, and the lesion of 5 people (26%)
remained unchanged. Thus, the analysis of the results
shows that only 63% of patients in the comparison group
had a positive dynamics after conducted treatment, which
was 37% less than the main group. At the same time, the
average indicator of the CDAP index in the first subgroup
of the main group was 3,2 + 0,16 point, in the second sub-
group - 2,8 + 0,17 point, and in the comparison group, the
average index was 3,9 + 0,27 point . The results indicate that
it was 1,2 time and 1,4 time lower in the first and second
subgroups, respectively, compared to the control group
and statistically significant (p <0,001).

After 12 months after treatment, analyzing the results
of clinical examination of patients with chronic granu-
lomatous periodontitis, it was established the preserved
functional activity of the tooth in 100% of patients in the
main group, and in the comparison group only in 84% of
people (16 patients) (Table 3). During the X-ray study, all
patients of the main group were observed a further reduc-
tion of the bone thinning area and replacement it with a

newly formed bone, and patients of the second subgroup
of the main group were noted the further integration of
the components of the composition in the regeneration
processes. However, the positive dynamics in the com-
parison group was observed only in 84% of patients, and
in 2 patients (10,5%) we found an increase in the size of
destruction of changes beyond the apex, and in one patient
(5,3%) - it remained unchanged. In the first subgroup, the
average index of the CDAP index decreased by 0,8 point
and became 2.4 + 0.19 point, and in the second subgroup
- by 1,1 point and became 1,7 + 0,2 point (p <0,05 ). At
the same time, in the comparison group it was decreased
by only 0,5 point and became 3,4 + 0,31 point (p <0,01).
In 11% of patients in the comparison group, the CDAP
index increased or remained unchanged, indicating that
there was no positive dynamics. However, in all patients
of the main group, the CDAP index decreased, indicating
100% positive dynamics of regeneration processes in the
periapical zone, and the fact that method of additional tran-
scanal filling creates the favorable conditions for reducing
the time of regeneration.

During the clinical examination of patients with chronic
granulomatous periodontitis with acquired wide tooth
root apex, it was observed in 100% of cases the preserved
functional activity of the tooth in the main group after 18
months after treatment, and in the comparison group in
84% of people (16 patients), (Table 4). During the analysis
of the results of radiological examination in the treatment
by the method of creating apical obturation with the
developed composition, complete recovery of periapical
tissues was noted in 8 people (28.6%), and with additional
transcanal removal of this composition into the periapical
space — in 11 patients (46%). However, in the comparison
group, restoration of periapical tooth tissues was observed
in only 3 patients, which amounted to 15,7%, and in 5
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patients (18%) the CDAP index remained unchanged.
In the first experimental subgroup it decreased by 0,9 point
and was 1,3 + 0,19 point, and in the second subgroup by
1,1 point - 0,8 £ 0,17 point, which is statistically significant
(p <0,001) . In the comparison group, the average index de-
creased by 1,0 point (p <0,001). The structure and volume
of the root canal obturation was preserved in all patients
and at all stages of the patient monitoring.

DISCUSSION

In our opinion, the significantly lower percentage of
exacerbations in patients of the main group is due to the
influence of the composition components having anti-in-
flammatory and antioxidant effect on the periapical tissues
of the tooth [22, 24].

The effectiveness of treatment largely depends not only
on the means, but also the method used in the treatment
of this pathology. The decrease in the area of bone tissue
destruction and its replacement at the edges of the lesion
with the healthy bone tissue in persons of the first sub-
group, as well as the reduction of the volume of the filling
composition withdrawn into the area beyond the apex in
persons of the second subgroup of the main group testify
to the ability of the composition to biodestruction under
conditions of destructively altered periodontal tissues and
inclusion of its components in the regenerative process of
the new bone tissue formation [15,16].

It should be noted that provoding the treatment of
chronic granulomatous periodontitis with the use of the
proposed composition in the examination after 6 months
it was obtained better results than the general method of
treatment using the drug MTA. In our opinion, such a pos-
itive result of treatment of the patients of the main group
is associated with the anti-inflammatory, osteotropic and
antioxidant properties of the composition based on HA,
which promoted acceleration of the regeneration processes.
At the same time, it was noted the direct dependence of
the treatment results in the main group on the method of
filling the root canals, which was more effective in case of
withdrawal of the composition into the periapical space
[9, 11, 17].

According to clinical and radiological studies of patients
12 months after treatment, we can state that the frequen-
cy of exacerbation cases of the inflammatory process in
patients with chronic granulomatous periodontitis is
higher when sealing with the drug MTA compared to the
proposed composition. And the speed of the regeneration
process is better when applying a composition based on
calcium hydroxyapatite compared to the generally accepted
drug MTA. In 11% of patients in the comparison group, the
CDAP index increased or remained unchanged, indicating
that there was no positive trend. At the same time, the
CDAP index decreased in all patients of the main group,
indicating 100% positive dynamics of regeneration pro-
cesses in the periapical zone, and the method of additional
transcannal filling creates favorable conditions for reducing
the time of regeneration [10, 24].
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The results of studies throughout the observation period
for patients with chronic granulomatous periodontitis
showed that the intensity of the regeneration processes
was quite high with the highest activity during the first
6 months after treatment. Additional transcanal removal
of the composition into the area beyond the apex was 1,6
time more effective after 18 months compared to the group
where the treatment was performed by the method of apical
obturation (p <0,05) [17].

Summarizing the results of the study, it can be argued that
the composition based on calcium hydroxyapatite furthers
the acceleration of the regeneration processes in the periapi-
cal area and the reduction of the recovery time of patients
with granulomatous periodontitis. In particular, the results
of the study indicate that the most intensive regeneration
processes in patients of granulomatous periodontitis of the
main group took place during the first 6 months of obser-
vation after treatment. In our opinion, this is due to the
influence of organic components of the composition, which
during this period are more intensively releasing from the
dosage form and stimulate bioregeneration processes and
exhibit anti-inflammatory properties. At a stage of 12-18
months, a similar trend remains, which is due to the osteo-
conductive properties of hydroxyapatite [7, 15, 16].

CONCLUSIONS

1. Composition based on calcium hydroxyapatite, having
osteoconductive, antioxidant and anti-inflammato-
ry properties, activates the synthesis of organic and
mineral components, which furthers the processes of
bioreparation and regeneration of periapical tissues
in chronic granulomatous periodontitis, especially in
the early stages.

2. Additional trans-channel withdrawal of the filling com-
position into the periapical area causes the acceleration
of the revitalization, bioreparation and regeneration
periods of periodontal tissues compared to the creation
of an apical obturation within the physiological apex of
the tooth root, which provides a high therapeutic effect.

3. For the treatment of patients with chronic granuloma-
tous periodontitis, especially with the acquired apex of
the root of the tooth, in order to accelerate the repair
processes of the tissue beyond the apex, it is possible
to recommend the proposed osteotropic composition
based on calcium hydroxyapatite, which will stimulate
the biorevitalization and reparation of tissues beyond
the apex.
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ABSTRACT

The aim: To analyze our own results of diagnosis and treatment of newhorns with NEC and obturation intestinal obstruction in order to determine theoretically important
and practically significant recommendations on this issue, to optimize preventive measures for reducing intestinal obstruction cases in NEC and improving treatment outcome
among newborns.

Materials and methods: Our supervision involved 143 newhorns with NEC for the period from 2006 to 2020, including 79 boys (55.24%) and 64 girls (44.76%). Gestational
age was 26-42 weeks. The majority of children were premature infants and numbered 1271 children (84,62%). The assessment of clinical manifestations, progression of the
disease, physical examination of newborns were used to help in diagnosing. All children underwent general clinical tests and instrumental methods of diagnosis including
ultrasonography (abdominal organs and retroperitoneum, echocardiography, neurosonography) and X-ray examination (two-dimensional plain abdominal radiography, X-ray
contrast study of the gastrointestinal tract). According to the survey, all patients were examined by allied health professionals.

Results: Obturation intestinal obstruction associated with NEC was diagnosed in 26 children (18.18%). 12 children were in serious condition, representing 46.15%. The
condition of other 14 children (53.85%) was assessed as critical one. The first signs of intestinal obstruction were observed in children with NEC at the end of the first week or
at the beginning of the second week of life. Intestinal obstruction was acute in 21 children (80.77%); 5 children (19.23%) had relapsing course. Blood test results showed the
inflammatory process and were not specific. According to the results of our observation, the dynamics of platelets is indicative as there is a correlation between the deterioration
inthe child’s condition and the onset of symptoms of intestinal obstruction and thrombocytopenia. There was an imbalance in protein and electrolyte metabolism — a decrease
in the level of albumin, indicators of K, Na, Ca, and an increase of C-reactive protein by several times. Ultrasonography of the abdominal organs showed irregular intestinal
pneumatization, dilated intestinal loops with stagnant intestinal contents, pendulum peristalsis, infiltrative bowel wall thickening, free fluid in the abdominal cavity. Plain
radiography revealed typical manifestations of small intestinal obstruction with multiple air-fluid levels. In 15 newborns (57.69%), conservative treatment was effective, in
particular intestinal obstruction was relieved; 11 newborns (42.31%) underwent surgery. The mortality was 36.36% (4 children died). Postoperative complication in the form
of bowel stenosis in the area of the direct anastomosis was observed in 3 patients approximately 2 weeks after the surgery.

Conclusions: 1. NEC can lead to the development of obturation intestinal obstruction in newborns. Obturation intestinal obstruction was a form of NEC course in 18.18% of
children under our observation.

2. Obturation intestinal obstruction in NEC in newborns is a reversible condition and requires conservative therapy. If symptoms of obstruction persist within 3 days after the
start of conservative therapy, surgical treatment is indicated.

3. In case of obturation intestinal obstruction, it is advisable to perform resection of necrotic bowel, formation of a double enterostomy.

4. Enterostomy closure by placing T-shaped intestinal anastomosis should be performed 4 weeks after the primary surgery.

5. The use of modern techniques for early diagnosis and timely treatment of obturation intestinal obstruction in NEC can reduce mortality and the number of postoperative
complications.

6. Newborns with NEC should be under the supervision of surgeons, which will help timely determine the indications for surgical intervention.

KEY WORDS: necrotizing enterocolitis, newborns, obturation intestinal obstruction, treatment
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INTRODUCTION

Obturation intestinal obstruction is a partial or complete
occlusion of the intestinal lumen as a result of its blockage,
external compression, or the presence of pathological pro-
cess in the wall, which closes the lumen of the intestinal
tube. Necrotizing enterocolitis (NEC) in newborns is a
multifactorial disease which occurs as a result of severe
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intestinal lesion due to combined effect of potentially
harmful factors and is characterized by acute inflammation
of the bowel wall, dissection of gas into the bowel wall as
a result of invasion of intestinal gas-forming microorgan-
isms, ischemia and possible necrosis [1, 2, 3].

Despite numerous epidemiological studies, the true inci-
dence of NEC among newborns is still contradictory. Thus,
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Table 1. Distribution of newborns with NEC by their number and body weight

Body weight (g) Number of children (n) Number of children (%)
500 - 1000 12 8.39
1001 - 1500 46 3217
1501 - 2000 45 31.47
2001 - 2500 22 15.38
2501 - 3000 1 7.69
3001 - 3500 4 2.80
greater than 3500 3 2.00
Overall total 143 100

according to the National Institute of Child Health and Hu-
man Development (the USA), the incidence of NEC in 2003-
2007 is reported to be 11% among premature infants with a
body weight of less than 1500 g [4]. Studies of the Canadian
Neonatal Network in 2003-2008 showed that the incidence
of NEC was 5.1% [5], and the Swiss research reported 3-4%
among children less than 32 weeks of gestational age [6].

Prematurity and low birth weight are traditionally con-
sidered to be important risk factors for the development
of NEC and its complications. Recent studies have shown
differences in bacterial colonization, microcirculatory per-
fusion, maturity of gastrointestinal immunity in full-term
and premature infants and these differences explain the
development of obturation intestinal obstruction mainly
in premature infants [7, 8, 9].

The course of NEC may vary from nonspecific symptoms of
mild local bowel lesions to systemic advanced disorders with
the development of multi organ failure [10, 11]. The progression
of NEC and the development of surgical stages of the disease
may occur within a few hours to 8 days from the disease onset.
NEC can further lead to the development of obturation intesti-
nal obstruction and cicatrical stenosis of the intestine. The de-
terminants of obturation intestinal obstruction in children with
NEC involve intestinal hypomotility, lack of digestive enzymes,
hardening of the small bowel contents, luminal obstruction of
the ileum. There are three types of obturation intestinal ob-
struction: intraorganic, intramural (cicatricial strictures), and
extraorganic, which occurs as a result of a complete or partial
extrinsic blockage of the intestinal lumen, without disturbed
circulation. In newborns who required surgical interventions
for intestinal obstruction, systemic manifestations of NEC
prevailed over local ones, and the general condition worsened
from severe to very severe [12].

In recent years, there has been a trend towards an increase
in the incidence of obturation intestinal obstruction asso-
ciated with NEC [13]. Treatment success depends on early
diagnosis of the pathology and adequate treatment policy.
Today, there is no consensus on the method of creating an
anastomosis in small intestinal obstruction in newborns with
NEC, which determines the relevance of this problem [15].

THE AIM

The aim of the paper is to analyze our own results of
diagnosis and treatment of newborns with obturation
intestinal obstruction associated with NEC in order to de-

termine theoretically important and practically significant
recommendations on this issue, to optimize diagnostic,
therapeutic, preventive measures for reducing intestinal
obstruction cases in NEC and improving treatment out-
come among newborns.

MATERIALS AND METHODS

Our supervision involved 143 newborns with NEC for the
period from 2006 to 2020 (67 children at Volyn Regional
Children’s Territorial Medical Association for Maternal and
Child Welfare and 76 children at Vinnytsia Regional Children's
Clinical Hospital). There were 79 boys (55.24%) and 64 girls
(44.76%) among them. Gestational age was 26-42 weeks. The
total number of patients with NEC in absolute numbers and
as a percentage of body weight is shown in Table 1.

A child with minimum body weight was 580 g at the age
of 26 weeks; the maximum body weight among children
was 3880 g. The majority of children were premature in-
fants and numbered 121 children (84.62%).

The assessment of clinical manifestations, progression of
the disease, physical examination of newborns (examina-
tion, abdominal palpation and auscultation) were used to
help in diagnosing. All children underwent general clinical
tests (clinical blood and urine analysis, blood glucose test,
blood group and Rh factor, protein electrophoresis, blood
electrolytes, studies of urea, creatinine, total bilirubin and
its fractions, ALT, AST, C-reactive protein) and instru-
mental methods of diagnosis including ultrasonography
(abdominal organs and retroperitoneum, echocardiogra-
phy, neurosonography) and X-ray examination (two-di-
mensional plain abdominal radiography, X-ray contrast
study of the gastrointestinal tract). According to the survey,
all patients were examined by allied health professionals.

The study is carried out as part of research project of
the Department of Pediatric Surgery of Shupyk National
Medical Academy of Postgraduate Education entitled
“Development Of New Treatment Methods And Their
Assessment In Congenital and Acquired Surgical Pathology
In Children” (state registration number 0118U003564).

Nonparametric statistical methods of processing med-
ical and biological research were used in the work due to
the small number of the sample and the predominance of
analysis of qualitative rather than quantitative features.
Numerical data are presented in absolute values (n) and
percentage (%).
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RESULTS

Obturation intestinal obstruction associated with NEC was
diagnosed in 26 children (18.18%), including:

- 4 patients with a body weight of less than 1000 g,

- 15 newborns with a body weight of 1001-1500 g,

- 5 children with a body weight of 1501-2500 g,

- 2 children with a body weight of over 2500 g.

The main signs of obturation intestinal obstruction involved
frequent regurgitation and vomiting bile or intestinal con-
tents, increased abdominal distention, anterior abdominal
wall oedema, intestinal loop contouring, crepitus in dilated
intestinal loops on palpation, gas and stool retention. The
first signs of intestinal obstruction were observed in children
with NEC at the end of the first week or at the beginning of
the second week of life. Intestinal obstruction was acute in 21
children (80.77%); 5 children (19.23%) had relapsing course.

Abdominal distension, asymmetry, apnea were observed
during abdominal examination. Abdominal palpation re-
vealed local or general abdominal guarding, local or general
tenderness, fluid-filled intestinal loops, pathological forma-
tions in the abdominal cavity. On auscultation, peristalsis
was mostly weakened or absent.

Blood test results showed the inflammatory process and
were not specific. According to the results of our obser-
vation, the dynamics of platelets is indicative as there is a
correlation between the deterioration in the child’s condition
and the onset of symptoms of intestinal obstruction and
thrombocytopenia. There was an imbalance in protein and
electrolyte metabolism - a decrease in the level of albumin,
indicators of K, Na, Ca, and an increase of C-reactive protein
by several times.

Ultrasonography of the abdominal organs showed irreg-
ular intestinal pneumatization, dilated intestinal loops with
stagnant intestinal contents, pendulum peristalsis, infiltra-
tive bowel wall thickening, free fluid in the abdominal cavity.

X-ray examination revealed typical manifestations of
small intestinal obstruction with multiple air-fluid levels; in
2 children the obstruction was in the large intestine.

Obturation intestinal obstruction in the severe course
of NEC refers to emergency neonatal surgery and can be
managed conservatively or require surgical intervention.

Conservative treatment is carried out within 3 days with
obligatory gastrointestinal decompression. No stimulating
medicamentous therapy. In 15 newborns (57.69%), con-
servative treatment was effective, in particular intestinal
obstruction was relieved, passage of flatus and bowel move-
ments resumed.

The scope of conservative therapy:

1. Cessation of enteral feeding. Total intravenous nutrition
2. Gastrointestinal decompression (washing at least 3 times

a day)

3. Antibiotic therapy (Metronidazole, Amikacin, the third-
and fourth-generation Cefalosporins)

4. Infusion therapy

5. Immune therapy (Biovenum Mono, Octagam)

6. Enzyme therapy and eubiotics.

Eleven (42.31%) out of 26 patients with intestinal obstruction

underwent surgery. Among newborns who underwent sur-
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gery, in 7 children intestinal obstruction was localized in ileum,
in 2 children - in jejunum, in 2 children - in large intestine.

The scope of surgical interventions consisted of the fol-
lowing:

- intestinal exploration, adheziolysis in the course of surgery

- resection of necrotic bowel, formation of a double en-
terostomy

- after 4 weeks — enterostomy closure by placing T-shaped
intestinal anastomosis (8 cases)

- enterostomy closure by placing end-to-end intestinal
anastomosis (3 cases).

All surgical interventions were accompanied by adheziolysis

due to the pronounced adhesive process between the intes-

tinal loops and the peritoneum.

The T-shaped anastomosis is an end-to-side anastomosis
when the end of the proximal lumen is anastomosed to the
side of the distal intestinal segment directing the end of the
distal intestinal segment out in the form of enterostoma to
avoid from tension on anastomosis.

After the surgery, parenteral nutrition was prescribed with
clinical and biochemical blood tests control. The duration
of parenteral nutrition depended on the start of enteral
nutrition and the change to physiological nutritional norm
i. e. 10-14 days on average.

The mortality was 36.36% (4 children died). The main
cause of death was severe sepsis with multiple organ failure
in premature infants. Postoperative complication in the form
of bowel stenosis in the area of the direct anastomosis was
observed in 3 patients approximately 2 weeks after the surgery.

DISCUSSION

The results of our study showed that the severe condition of a
newborn with NEC, with worsening clinical manifestations of
the pathology, laboratory and instrumental studies and with
symptoms of progressive intestinal obstruction against the
background of adequate medicamentous therapy indicated
the onset and development of obturative pathology. According
to the three-stage classification proposed by M. Walsh and R.
Kleigman [14], NEC with developing obturation intestinal
obstruction refers to stage III of the disease, which is the stage
of surgical implications development. The child’s condition
progressively worsened (increased intoxication, respiratory
failure, edema syndrome) in the course of NEC treatment;
the symptoms of intestinal obstruction aggravated within
2-3 days. 12 children were in serious condition, representing
46.15%. The condition of other 14 children (53.85%) was
assessed as critical one.

Conservative treatment is carried out within 3 days with
obligatory gastrointestinal decompression. Broad-spectrum
antibiotics against aerobic and anaerobic bacteria are initially
prescribed. After relevant microbiological studies, the course
of antibiotic therapy is corrected. Nostimulatingmedicamen-
toustherapy.When gas and stool were returned to normal,
conservative measures were continued until the child’s con-
dition was improved; and when there were no signs of stasis,
minimal enteral feeding (1-2 ml of breast milk or formula
per hour) was initiated. According to our information, con-
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servative treatment was effective in 57.69% of newborns with
obturative NEC.

In case of conservative treatment failure within 3 days,
presence and/or worsening of clinical features of the intestinal
obstruction, the surgery was indicated. Surgical treatment is
initiated in patients with NEC which has clinical, roentgeno-
logic, ultrasound signs of progressive intestinal obstruction
against the background of conservative therapy failure.

The T-shaped anastomosis is an end-to-side anastomosis
when the end of the proximal lumen is anastomosed to the
side of the distal intestinal segment directing the end of the
distal intestinal segment out in the form of enterostoma to
avoid from tension on anastomosis.

The creation of a T-shaped anastomosis ensures:

- adequate emptying of the proximal intestinal segment

- the ability to introduce nutrient solutions into the distal
intestinal segment, bypassing anastomosis

- wide junction between the proximal and distal intestinal
segments

- the possibility to eliminate the stoma by excising the intesti-
nal segment without intervention on anastomosis.

All practicing physicians need to know and remember about

the possible occurrence and development of obturation intes-

tinal obstruction in newborns with NEC. Timely treatment

will make it possible to avoid fatal cases and the development

of severe complications in a great number of patients.

CONCLUSIONS

1. NEC can lead to the development of obturation intestinal
obstruction in newborns. Obturation intestinal obstruc-
tion was a form of NEC course in 18.18% of children
under our observation.

2. Obturation intestinal obstruction in NEC in newborns is
a reversible condition and requires conservative therapy.
If symptoms of obstruction persist within 3 days after the
start of conservative therapy, surgical treatment is indicated.

3. In case of obturation intestinal obstruction, it is advisable
to perform resection of necrotic bowel, formation of a
double enterostomy.

4. Enterostomy closure by placing T-shaped intestinal
anastomosis should be performed 4 weeks after the
primary surgery.

5. The use of modern techniques for early diagnosis and
timely treatment of obturation intestinal obstruction in
NEC can reduce mortality and the number of postop-
erative complications.

6. Newborns with NEC should be under the supervision
of surgeons, which will help timely determine the indi-
cations for surgical intervention.
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ABSTRACT

The aim: Comparing sensitivity and specificity of digital breast tomosynthesis and full-field digital mammography in breast cancer detection associated with four different
types of asymmetries according to BI-RADS Atlas.

Materials and methods: Study included 201 patients with four types of asymmetries according BI-RADS atlas (asymmetry — 81 (40,3%), focal asymmetry — 82 (40,8%),
global asymmetry — 36 (17,9%) and developing asymmetry — 2 (1,0%)) who underwent full-field digital mammography, digital breast tomosynthesis and hand-held full
breast ultrasound from January 2017 to June 2018.

The general rate of breast cancer for the 201 patients with asymmetries was 8 cases (4,0%) (IBC, n=6 (3,0%); DCIS, n=2 (1,0%) other findings associated with asymmetries
were non-malignant, n=10 (5,0%) (sclerosing adenosis, n=>5 (2,5%); fibroadenomatosis, n=3 (1,5%); simple cyst, n=1(0,5%); radial scar associated with papilloma, typical
ductal hyperplasia and sclerosing adenosis, n=1(0,5%).

Results: Analysis of the results showed that sensitivity of digital breast tomosynthesis was 75.0% [95% Cl, 34.91% to 96.81%] and specificity was 94.8% [95% (I, 90.68% to
97.49%)] which was superior to full-field digital mammography sensitivity 50.0% [95% Cl, 15.70% to 84.30%] and specificity 91.19% [95% CI, 86.27% to 94.78%] for breast
cancer detection associated with different types of asymmetries.

Conclusions: Using of digital breast tomosynthesis in assessment of breast asymmetries can improve sensitivity and specificity in breast cancer detection and reduce number
of unnecessary hiopsies and short-interval follow-up examinations.

KEY WORDS: Asymmetries, digital breast tomosynthesis, mammography

INTRODUCTION

According to the current data of national cancer-register
breast cancer (BC) takes the first place among oncologic
diseases in Ukrainian woman [1].

Large studies showed that screening mammography
can reduce BC mortality in population approximately for
40% [2-4]. But dense fibroglandular breast tissue, due to
its overlapping effect, still reduces sensitivity of full-field
digital mammography (FFDM) to 48.0% — 62.9% in dense
breasts in comparison with high FFDM sensitivity for fatty
breasts 85.7%-88.8% [5-7].

Corresponding to the last investigations — digital breast
tomosynthesis (DBT) can improve BC detection in women
with dense breasts and reduce recall rate, especially for
asymmetries, due to 3D visualization of breast patterns
[8-12].

Although there is clearly wide variation in breast size
and parenchymal pattern, the breasts are generally sym-
metric structures with similar density and architecture
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[13]. However, asymmetries account for 6% of non-pal-
pable, screen-detected cancers, represent 27% of missed
cancers and are the second most common cause of false
negative screening recall assessments [14-17].

The term asymmetric breast tissue refers to a greater
volume or density of breast tissue in one breast than in
the corresponding area in the contralateral breast, in con-
trast to the mass, which is three-dimensional, asymmetric
findings is often normal fibroglandular tissue with inter-
spersed fat and lacking convex margins, which is caused
by the superimposition artifact in a given mammographic
projection, but, it can be possible that the asymmetry, in
fact, is a cancer [13,14,18].

The last 5-th edition of Breast Imaging — Report and
Data System Atlas (BI-RADS) divided asymmetric breast
densities into four categories: asymmetry, focal asymme-
try, global asymmetry and developing asymmetry [18].

Detection and diagnostic evaluation of asymmetries
is particularly challenging, as many appear similar to
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Table I. Patients with four types of asymmetries assessed, by using BI-RADS categories, separately for FFDM and for DBT.

BI-RADS categories for FFDM

BI-RADS categories for DBT

Asymmetry type 1 2 3 4 5 1 2 3 4 5
One-view asymmetry 0 23 50 8 0 12 55 10 4 0
Focal asymmetry 0 17 53 12 0 52 19 7 3
Global asymmetry 0 36 0 0 0 36 0 0
Developing asymmetry 0 0 0 2 0 0 0 2 0
Table II. ACR breast density distribution for each asymmetry type.
Asymmetry type ACR density types
a b (4 d total
One-view asymmetry 0 28 51 2 81
Focal asymmetry 0 37 45 0 82
Global asymmetry 0 30 1 36
Developing asymmetry 0 0 2 0 2
total 0 70 128 3 201
Table lll. Breast cancer involvement depending on the type of asymmetry.
Asymmetry type Number of cases Biopsy performed Ca detected
One-view asymmetry 81 4 1
Focal asymmetry 82 12 6
Global asymmetry 36 0 0
Developing asymmetry 2 2 1

fibroglandular tissue at mammography [19]. At mam-
mographic examinations they have low but clinically im-
portant yield of invasive cancer and are common source of
false-positive results, particularly among women younger
than 70 years, but that not all cancers present with the “typ-
ical’ features of malignancy [14, 20]. Asymmetry which
cannot be attributed to a benign cause should undergo
biopsy to avoid a delayed diagnosis of breast cancer [14].

THE AIM

The aim of our study was to compare sensitivity and spec-
ificity of DBT and FFDM in BC detection associated with
different types of asymmetries.

MATERIALS AND METHODS

Study included 201 patients with four types of asymmetries
according to BI-RADS atlas (asymmetry - 81 (40,3%), focal
asymmetry — 82 (40,8%), global asymmetry - 36 (17,9%)
and developing asymmetry - 2 (1,0%)) who underwent
FFDM, DBT and hand-held full breast ultrasound (HHUS)
from January 2017 to June 2018. All asymmetries were as-
sessed by using BI-RADS categories separately for FFDM
and for DBT [Table I].

Suspicious asymmetries underwent morphological
verification, n=18 (9,0%), probably benign and benign
asymmetries were followed up for 24-30 months after the
first mammographic study to ensure long-term stability of

what is almost certainly benign pathology, n=183 (91%).
During this time none of the patients underwent biopsy on
the basis of one-view asymmetry and global asymmetry,
while 2 developing asymmetries, which were focal asym-
metries at the first examination, underwent CNB and one
of it revealed DCIS.

Exclusion criteria for our study were: absence of asym-
metries, lack of morphological verification for suspicious
findings or absence of 2 years follow up for benign and
probably benign findings, previous history of surgery or
trauma concordant with asymmetry.

Bilateral FFDM and DBT were performed in two stan-
dard projections (CC and MLO) on Selenia Dimensions
Mammography system (Hologic, USA). Stereotactic bi-
opsies were performed on Hologic MultiCare Platinum
Prone Breast Biopsy Table, when there wasn't possibility
to establish correlation with HHUS and perform ultra-
sound-guided core needle biopsy (CNB).

HHUS and ultrasound-guided biopsies were performed
on a Toshiba Viamo and Toshiba Aplio XG ultrasound
systems with a linear probe centered at 9,0MHz.

Age of the patients ranged from 37 years to 70 years with
mean age of 45,4 years. Patient with suspicious asymme-
tries underwent 16 ultrasound-guided and 2 stereotactic
CNB, and revealed 8 malignant and 10 benign lesions.

Retrospectively, all studies with previously FFDM detect-
ed asymmetries, in consensus, were read by two dedicated
breast radiologist. First only FFDM images in two standard
projections (CC, MLO) were read and assessed by using
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BI-RADS categories, without knowing results of DBT
examination and pathology, and then DBT images were
assessed by using BI-RADS categories.

RESULTS

The overall rate of BC involvement for the 201 patients
with asymmetries was 8 cases (4,0%) (invasive breast can-
cers (IBC), n=6 (3,0%); ductal cancer in situ (DCIS), n=2
(1,0%) other findings associated with asymmetries were
non-malignant, n=10 (5,0%) (sclerosing adenosis, n=5
(2,5%); fibroadenomatosis, n=3 (1,5%); simple cyst, n=1
(0,5%); radial scar associated with papilloma, typical ductal
hyperplasia and sclerosing adenosis, n=1 (0,5%) [Table III].

Nine percent (18/201) of the lesions were biopsied.
We performed 16 ultrasound-guided CNB, while the
remainder, when we couldn’t find correlation between
mammographic and sonographic picture, underwent
stereotactic CNB (2/18) .

All (n=36) global asymmetries were assessed identically
by both methods, FFDM and DBT, BI-RADS-2, after ultra-
sound and 2 years of follow-up asymmetric fibroglandular
tissue didn’t change.

Among one-view asymmetries (n=81) we performed 4
biopsies and detected one BC.

Case Report Nel. One-view asymmetry representing
malignancy. (Fig.1) CCand (Fig.2) MLO views: a potential
lesion lacking the characteristics of a mass is seen only on
the (Fig.1) LCCview (red square), a corresponding abnor-
mality is not seen on the (Fig.2) LMLO view. (Fig.3) RCC
tomo scan view and US scan showed an irregular hy-
poechoic mass with indistinct margins and vascularity
(red square) assessed as BI-RADS category 4. Pathologic
diagnosis revealed ductal cancer in situ.

Due to DBT we avoided 4 unnecessary biopsies of benign
breast findings which were stable during next 2 years, by
lowering BI-RADS-4 category to BI-RADS-3 category.
Also we avoided short-time follow-up examinations in 40
cases by lowering BI-RADS-3 category to BI-RADS-2 or
even BI-RADS-1 category.

Case Report Ne2. One-view asymmetry representing sum-
mation artifact. (Fig.4) CC and (Fig.5) MLO views: asym-
metry is seen only on the RCC view (red square). (Fig.6) On
the RCC tomo scan view, the asymmetry didn't disap-
pear. (Fig.6) Echo-scan, obtained for further evaluation,
demonstrates an island of normal breast tissue that corre-
sponds to the one-view asymmetry seen at FFDM. Follow-up
mammography after 24 months showed no interval change.

We found 6 BC and made 12 biopsies among 82 focal
asymmetries.

Case Report Ne3. Focal asymmetry representing ma-
lignancy. (Fig.7) CC and (Fig.8) MLO views show a focal
asymmetry in the retroareolar region of the right breast
(red square). (Fig.7-8) RCC and RMLO tomo scan views
detected an irregular mass with indistinct margins that
was superimposed by fibroglandular breast tissue in the
retroareolar region of the right breast. Pathology confirmed
invasive carcinoma of no special type.
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Three cases of BC represented as focal asymmetry were
underestimated on FFDM and assessed as BI-RADS-3
finding. Five cases were overestimated by using BI-RADS-4
category and lowers to BI-RADS-3 category by using DBT.
BI-RADS-3 category was used only in 19 cases after DBT
examination instead of 53 cases during FFDM examina-
tion.

Case Report Ne4. Focal asymmetry representing sum-
mation shadow. (Fig.9) CC and (Fig.10) MLO views show
a focal asymmetry in the right upper outer quadrant (red
square). On the (Fig.9-10) RCC and RMLO tomo scans
asymmetry lost its density and ultrasound (not shown)
did not demonstrate any abnormal findings in the corre-
sponding region. Follow-up mammography after 26 month
showed no interval change.

We had only two cases of developing asymmetries which
were focal asymmetries on initial FFDM and DBT exam-
inations. In both cases, after negative dynamic were seen,
findings were assessed as BI-RADS-4 lesions. One of these
finding was ductal cancer in situ and other lesion was radial
scar associated with papilloma, typical ductal hyperplasia
and sclerosing adenosis.

The difference in assessment for BI-RADS-2 and 3 cat-
egories for all types of asymmetries by using FFDM and
DBT was statistically significant ([95% CI, 12.27-22.08];
£=0.00001).

Analysis of the results showed that sensitivity of DBT
was 75.0% [95% CI, 34.91% to 96.81%] and specificity was
94.8% [95% CI, 90.68% to 97.49%] which was superior to
FFDM sensitivity 50.0% [95% CI, 15.70% to 84.30%] and
specificity 91.19% [95% CI, 86.27% to 94.78%] for BC
detection associated with different types of asymmetries.

DISCUSSION

DBT is a relatively new modality for Ukrainian breast im-
aging. First experience of 3D mammography in Ukraine
showed superior sensitivity for BC detection by using DBT
than FFDM [21].

Another study showed that adding of DBT at screening
mammography has lowered the number of callbacks of
findings due to summation artifact and elevated the di-
agnostic accuracy of radiologists for BC detection [19].

In line with other studies, after FFDM and DBT we eval-
uated all asymmetries with targeted diagnostic HHUS and,
in some cases, we performed spot-compression views on
region of interest [19, 22, 26,]. When we saw at ultrasound
typical fibroglandular breast tissue which correlates with
asymmetric breast finding, then patient was returned to
routine follow-up mammography examinations. But when
suspicious lesion was found in the area of interest, than
CNB with US-guidance was performed. However, in 2 cases
mammographically suspicious asymmetries were verified
with stereotactic guidance, when we couldn’t surely find
correlation between asymmetric mammographic finding
and ultrasound images in the region of interest.

According to the literature, asymmetry (area of fibroglan-
dular-density tissue that is visible on only one mam-
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Fig. 4. RCCand LCC views — asymmetry is seen only on the right CC view
(red square)

Fig. 5. RMLO and LMLO views

mographic projection) occurs 3,3%-20,5% of screening
mammograms and its likelihood of malignancy is 1,8%-
3,6%, but radiologists often recall patients with abnormal
one-view-only findings for additional imaging, because
it can be cancer which is obscured by dense tissue on the
other view or can be outside of image field [20]. Most of
one-view-only findings represent fibroglandular tissue
without any changes, and represents cancer very rare. Nev-
ertheless, some asymmetries after additional examinations
can be reclassified as mass or architectural distortion and
increase breast cancer detection, in our study among 81
cases of one-view asymmetries we performed 4 biopsies
and detected 1 invasive breast cancer [18-23].

Fig. 6. Correlation between DBT images and US scan which demonstrates
anisland of normal breast tissue that corresponds to the asymmetry

Focal asymmetry - is judged relative to the correspond-
ing location in the contralateral breast, and represents a
relatively small amount of fibroglandular-density tissue
over a confined portion of the breast (less than one quad-
rant) — occurs 0.87% — 21.4% of screening mammograms,
overall likelihood of malignancy of 0.67% - 3.7%, in our
study among 82 cases of focal asymmetries we performed
12 biopsies and detected 6 cancers [18-20, 24].

Global asymmetry - is judged relative to the correspond-
ing area in the contralateral breast and represents a large
amount of fibroglandular-density tissue over a substantial
portion of the breast (at least one quadrant) and occurs
about 3.0% of mammograms and should be considered
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Fig. 7. RCC FFDM, DBT and LCC views — asymmetry is seen on the RCC
views (red square)

Fig. 9. RCC FFDM, DBT and LCC views — asymmetry is seen on the RCC
views (red square)

Fig. 11. Global asymmetry seen on RMLO view in upper outer quadrant of
the right breast (red oval)

Fig. 13. RCCviews show that in lateral quadrants (red oval) has developed
over 2 years, larger and larger and more conspicuous asymmetry.
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Fig. 8. RMLO FFDM, DBT and LMLO views — asymmetry is seen on the
RMLO views (red square)

Fig. 10. RMLO FFDM, DBT and LMLO views — asymmetry is seen on the
RMLO views (red square)

Fig. 12. Global asymmetry seen on RCC view in upper outer quadrant of
the right breast (red oval)

as a normal variant [18, 20, 25, 26]. In our study among
36 cases of global asymmetry no biopsies were performed
and no breast cancers were detected during 24-28 months
of follow-up after initial mammographic study.

Case Report Ne5. Global asymmetry seen on (Fig.
11) MLO and (Fig. 12) CC mammographic views in right
upper outer quadrant of the right breast (red oval) rep-
resents a much greater volume of breast tissue relative to the
corresponding region in the left breast with no associated
mass, suspicious calcifications, or architectural distortion.
Follow-up mammography in 12 and then 25 months from
initial examination showed no interval change.

Developing asymmetry - is a focal asymmetry that is
new, larger, or more conspicuous than on a previous ex-
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amination and occurs 0,11%-4,4% of all mammograms,
predictive of cancer seen on 7,4% to 26,7% [15, 18, 19, 20].
This type of asymmetries can have benign (cyst, fibrocystic
change, pseudoangiomatous stromal hyperplasia, scar,
focal infections, weight loss or gain, trauma, fat necrosis,
and hormone replacement therapy) and malignant causes
invasive ductal and lobular cancers, invasive mucinous
carcinoma and DCIS [19]. In our study we had 2 devel-
oping asymmetries, in both cases we performed CNB and
revealed in first case DCIS and in second case radial scar
associated with papilloma, typical ductal hyperplasia and
sclerosing adenosis. Also case of DCIS associated with
developing asymmetry was classified as false-negative due
to diagnostic character of mammography.

Case Report Ne6. Developing asymmetry representing
malignancy. (Fig. 13) RCC mammographic views show that
in lateral quadrants (red oval) has developed over 2 years,
larger and more conspicuous asymmetry than on previous
examinations, now called a developing asymmetry. It was
found to be ductal cancer in situ.

CONCLUSIONS

The results of our study suggest that DBT can better
differentiate benign breast asymmetries, which are due
to summation artifact, from breast cancers which may
appear similar to normal fibroglandular tissue at FFDM.
Depending on asymmetric finding, defined by BI-RADS
atlas, we can presuppose the likelihood of cancer after
mammographic examination.

In this study, developing asymmetry showed the highest
rate of BC involvement (1/2), on the second place was focal
(6/82) and on the third place was one-view asymmetry
(1/81), among global asymmetries there were no breast
cancers detected during two years of follow-up. Using of
DBT in assessment of breast asymmetries can improve
sensitivity and specificity in breast cancer detection and
reduce number of unnecessary biopsies and short-interval
follow-up examinations.

REFERENCES

1. Fedorenko Z.P,, Michailovich Y.Y., Goulak L.0. et al. Cancer in Ukraine
20180 2019, incidence, mortality, activities of oncological service. In:
Kyiv: National Cancer Institute of Ukraine. 2020: 42-43.

2. Broeders M., Moss S., Nystrom L. et al. The impact of mammographic
screening on breast cancer mortality in Europe: a review of observational
studies.J Med Screen. 2012;19(1):14-25. doi:10.1258/jms.2012.012078.

3. Weedon-Fekjeer H., Romundstad PR., Vatten L. ). Modern mammography
screening and breast cancer mortality: population study. BMJ.
2014; 348:3701.

4. Nystrom L., Andersson 1., Bjurstam N. et al. Long-term effects of
mammography screening: updated overview of the Swedish randomised
trials. The Lancet. 2002. doi.org/10.1016/50140-6736(02)08020-0.

5. Carney P.A., Miglioretti D.L., Yankaskas B.C. et al. Individual and
combined effects of age, breast density, and hormone replacement
therapy use on the accuracy of screening mammography. Ann
Intern Med. 2003; 138:168—175. d0i:10.7326/0003-4819-138-3-
200302040-00008.

6.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kolb T.M., Lichy J., Newhouse J.H. Comparison of the performance of
screening mammography, physical examination, and breast US and
evaluation of factors that influence them: an analysis of 27,825 patient
evaluations. Radiology. 2002; 225:165—175. doi: 10.1148/radiol.2251011667.

. Kerlikowske K., Hubbard R.A., Miglioretti D.L. et al. Comparative

effectiveness of digital versus film-screen mammography in
community practice in the United States: a cohort study. Ann Intern
Med. 2011;155(8):493-502.

. Durand M.A., Haas B.M., Yao X. et al. Early clinical experience with digital

breast tomosynthesis for screening mammography. Radiology. 2015;
274:35-92. doi: 10.1148/radiol.14131319.

. Lourenco A.P, Barry-Brooks M., Baird G.L. et al. Changes in recall type

and patient treatment following implementation of screening digital
breast tomosynthesis. Radiology. 2015; 274:337-342. doi: 10.1148/
radiol.14140317.

Rose S.L., Tidwell A.L., Bujnoch L.J. et al. Implementation of breast
tomosynthesis in a routine screening practice: an observational study. AJR
Am J Roentgenol. 2013; 200:1401-1408. doi: 10.2214/AJR.12.9672.
BabkinaT.M., Dykan .M., Gurando A.V. et al. Detection of breast cancer
presenting as a mass in women with dense breasts - digital breast
tomosynthesis versus full-field digital mammography. Exp Oncol.
2020;42(3):215-219. doi:10.32471/exp-oncology.2312-8852.vol-42-
no-3.14898.

Dykan I.M., Bozhok Ye.M., Gurando A.V. et al. Cyfrovyi tomosyntez
v diagnostytsi zahvoryuvan grudnyh zaloz; rozkish chy
neobhidnist?(Analytychnyi oglyad literature) [Digital tomosynthesis
in the diagnosis of breast diseases: luxury or necessity? (Analytical
review of the literature)].Woman’s Health.2017; 8(124):108-115. (in
Ukrainian).

Samardar P, de Paredes E.S., Grimes M.M. et al. Focal Asymmetric
Densities Seen at Mammography: US and Pathologic Correlation. 2002.
doi.org/10.1148/radiographics.22.1. g02ja2219.

Peart J., Thomson G., Wood S. Developing asymmetry in a screening
mammogram: A cautionary tale of a missed cancer. J Med Imaging
Radiat Oncol. 2018;62(1):77-80. doi: 10.1111/1754-9485.12677.
Leung J.W., Sickles E.A. Developing asymmetry identified on
mammography: correlation with imaging outcome and pathologic
findings. AJR. 2007; 188: 667-75.

Hoff S.R., Abrahamsen A.L., Samset J.H. et al. Breast cancer:
missed interval and screening—detected cancer at full-field digital
mammography and screen—film mammography— results from
a retrospective review. [Erratum appears in Radiology. 2013 Jan;
266(1):367]. Radiology 2012; 264: 378-86.

Ciatto S., Houssami N., Ambrogetti D. et al. Minority report — false
negative breast assessment in women recalled for suspicious screening
mammography: imaging and pathological features, and associated
delay in diagnosis. Breast Cancer Res Treat. 2007; 105:37—-43.
SicklesE.A., D'Orsi C.J., Bassett L.W. et al. ACR BI-RADS mammography.
In: ACR BI-RADS atlas Breast Imaging Reporting and Data System 2013.
5th ed. Reston, Va: American College of Radiology. 2013;1-175.
ChesebroA.L., WinklerN.S., Birdwell R.L. et al. Developing Asymmetries
at Mammography: A Multimodality Approach to Assessment
and Management. RadioGraphics.2010; 36:2. doi.org/10.1148/
rg.2016150123.

Venkatesan A., Chu P, Kerlikowske K. et al. Positive predictive
value of specific mammographic findings according to reader and
patient variables. Radiology. 2009;250(3):648-657. doi:10.1148/
radiol.2503080541.

847



Andrii V. Gurando et al.

21.

22.

23.

24.

25.

26.

Dykan .M., Bozhok Ye.M., Gurando A.V. Pershyi dosvid vykorystannia 3D
mamohrafii v Ukraini. [The first experience of using 3D mammography
in Ukraine]. Luchevaja diagnostika. Luchevaja Terapija. 2018; 2:40-8.
(in Ukrainian).

Bozhok Ye.M., Gurando A.V. Imitatsiya raku lokalnoyu asymetriyeyu
grudnoi zalozy. Klinichny vypadok. [Imitation of cancer by local
asymmetry of the breast. Clinical case.]. Luchevaja diagnostika.
Luchevaja Terapija 2017; 2:68-73. (in Ukrainian).

Sickles E.A. Findings at mammographic screening on only one standard
projection: outcomes analysis. Radiology. 1998;208(2):471-475.
Sickles E.A. The spectrum of breast asymmetries: imaging features,
work-up, management. Radiol Clin North Am. 2007;45(5):765-771.
Kopans D.B., Swann C.A., White G. et al. Asymmetric breast tissue.
Radiology. 1989;171(3):639—643.

Youk J.H., Kim E.K., Ko K.H. et al. Asymmetric Mammographic Findings
Based on the Fourth Edition of BI-RADS: Types, Evaluation, and
Management. RadioGraphics. 2009; 29(1). doi.org/10.1148/rg. e33.

ORCID and contributionship:

Andprii V. Gurando: 0000-0002-2708-3040 3P
Tetiana M. Babkina: 0000-0001-5046-870X 4
Iryna M. Dykan: 0000-0001-8776-3278 £
Tetiana M. Kozarenko: 0000-0002-0838-9773F
Viacheslav R. Gurando: 0000-0001-6303-3799 £
Vadim V. Telniy: 0000-0001-9860-9663 ©

848

Conflict of interest:
The Authors declare no conflict of interest.

CORRESPONDING AUTHOR

Andrii V. Gurando

SI”Institute of Nuclear medicine and diagnostic

Radiology of National Academy of Medical Science of Ukraine”
32 Platona Maiborody St., 04050 Kyiv, Ukraine,

tel:+38(096) 273-92-73

e-mail: avgour@gmail.com

Received: 03.11.2020
Accepted: 02.03.2021

A —Work concept and design, B — Data collection and analysis, C— Responsibility for statistical analysis,
D —Writing the article, E — Critical review, F — Final approval of the article



© Aluna Publishing

Wiadomosci Lekarskie, VOLUME LXXIV, ISSUE 4, APRIL 2021

ORIGINAL ARTICLE

DYNAMIC OF UPPER LIMB SENSORIMOTOR RECOVERY
ASSESSED ON THE FUGL-MEYER SCALE IN POST-STROKE
PATIENTS WITH NEGLECT SYNDROME RECEIVING COMBINED
PHYSICAL THERAPY AND ERGOTHERAPY
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ABSTRACT

The aim: To assess the effect of the modified combined program of physical therapy and ergotherapy on the indicators of upper limb recovery in the patients with the left
unilateral neglect.

Materials and methods: The study involved 58 patients diagnosed with the right hemisphere stroke followed by neglect syndrome. Patients were randomly divided into
main group (MG) and control group (CG) according to the ratio of 1:1. Physical therapy of (G patients included proprioceptive neuromuscular facilitation (PNF), balance training,
ergotherapeutic intervention, and exercises improving fine motor skills. Specially developed intervention program of MG patients took into account patient’s individual capabilities
and needs. Itincluded PNF, balance training and upright posture correction, constraint-induced movement therapy, dual task activities, stimulation of the affected side in daily
activities, targeted therapy. The length of intervention comprised 3 months in both groups.

Results: According to the results of the primary examination, the groups had no differences in demographic variables, clinical history (NIHSS scale, the Glasgow Coma Scale and
Albert’s Test) and Fugl-Meyer assessment of upper limb sensorimotor recovery. Statistical analysis of the final scores of the Fugl-Meyer scale confirmed that MG had statistical

advantages in all measured items of the motor function domain, as well as in a number of proprioceptive sensitivity indicators.
Conclusions: The obtained results confirm better efficacy of the modified program of physical therapy and ergotherapy, received by MG patients.

KEY WORDS: left unilateral neglect, balance training, constraint-induced movement therapy, dual task activities

INTRODUCTION

The consequences of past cerebral circulatory disorders
lead to a serious decrease of patients’ life quality. Being
the main reason for progressive and long-term disability of
the population, stroke remains one of the most important
challenges of modern society [1,2].

Depending on the location and extent of brain morpho-
logical changes following the stroke, the clinical picture and
movement disorders can vary significantly [3,4].

A few days after onset, when cerebral disorders are smoothed,
priority is taken by movement disorders, which depend on the
location of the pathological process. Movement disorders in the
acute period develop in 75% of patients, and six months later
movement defects persist in 53% of patients [3].

Neglect syndrome is observed in case of large damages of
back (parietal or parieto-occipital) lobes mainly of the right
hemisphere. There are opinions that the development of this
syndrome involves thalamus, basal ganglia, corpus callosum,
frontal, parietal and temporal lobes, reticular formation,
other non-specific parts of the brain affected by stroke [5-7].

According to various authors, this syndrome is observed
in 33-85% of patients with right hemispheric stroke and
24% of patients with left hemispheric stroke [8].

Wiad Lek. 2021;74(4):849-855

Such patients do not tell about their complaints in the
conversation, considering themselves “completely healthy”
and claiming that their left limbs function just as well as
the right limbs. Patients are passive about the existence of
the disorder, rehabilitation process and obtained positive
results, and usually cannot sufficiently implement their
movement functions [9, 10].

Spatial (visual) neglect can be diagnosed with the help of
Albert’s test, which enables to detect and quantify it. The
percentage of missed segments correlates with the degree of
cognitive function restoration six months after the test [1].

On the other hand, one of the most important causes
of disability after stroke is arm impairment, which occurs
in 70% of the patients with past acute cerebral circulatory
disorders [11]. In this case upper limb function recovery
usually [12] occurs at a later date, often remaining the
only reason for patient’s disability. Upper limb function
is completely restored only in 20% of patients [11,13,14].

The main approach, continually applied in the treatment
and rehabilitation of neglect, directly addresses the prob-
lem of the main deficit of neglect and attempts to refocus
attention on the neglected side. Visual scanning therapy is
widely used in neglect rehabilitation, basically encouraging
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the patients to study, for example, the left side of space,
often with the help of visual signals [15,16].

Neglect following acute cerebral circulatory disorder was
proved to affect the quality of rehabilitation [15], namely
to prolong the length of hospital stay, increase the risk of
falling, reduce the chances of returning home after inten-
sive inpatient rehabilitation, i.e. the patient with neglect
cannot be completely self-supporting [17].

Taking into account the available data, improving the re-
sults of physical therapy and ergotherapy in stroke patients
with neglect syndrome is an important task.

THE AIM

The aim was to assess the effect of the modified combined
program of physical therapy and ergotherapy on the indi-
cators of upper limb sensorimotor recovery in the patients
with the right hemisphere ischemic acute cerebral circula-
tory disorders followed by neglect syndrome.

MATERIALS AND METHODS

Participants: The study involved 58 patients (29 females and
29 males) diagnosed with the right hemisphere ischemic
acute cerebral circulatory disorder followed by neglect
syndrome. All persons were informed about the content
of the tests, measurement procedures and signed an in-
formed consent form. The research was approved by the
Institutional Ethics Committee (number 1/2017) and was
carried out in compliance with the international principles
of the Helsinki Declaration of the World Medical Asso-
ciation [18], and in accordance with the Law of Ukraine
“Fundamentals of Ukrainian Legislation on Healthcare”
[19] on ethical norms and rules for conducting medical
research involving human.

The patients were randomly divided into main group
(MG) and control group (CG) according to the ratio of
1:1. The exclusion criteria were hemianopsia, scores above
3 on the Scale of Contraversive pushing, scores above 14
on the NIHSS scale.

Setting: hospitalized care and home-based rehabilitation
program.

Interventions: Physical therapy of CG patients included
proprioceptive neuromuscular facilitation (PNF), balance
training, ergotherapeutic intervention, and exercises im-
poving fine motor skills. Specially developed intervention
program of MG patients took into account patient’s indi-
vidual capabilities and needs, after analyzing the obtained
results. The Predict Recovery Potential (PREP2) algorithm
was used to predict upper limb recovery interventions.
Goal setting employed SMART goals framework. The
SOAP format was used for therapy planning.

PNF (scapular and upper limb patterns), constraint-induced
motor therapy (SIMT) and dual task activities were used.
The intervention included balance exercises while sitting
and standing, as well as neglect correcting exercises, namely:
- stimulation of the affected side (tactile, visual, motor);

- constant drawing attention to the affected side of the space
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(wearing bright bracelets on the left hand, placing photos

of significant people and bright objects on the left side);

- involvement of the affected side in daily activities (plac-
ing food (not hot) on the affected side, approaching the
patient by specialists and relatives from the neglected
side, placing board games, means of communication on
the neglected side);

- patients were also asked to place clock hands according
to the given time; complete missing parts of the objects,
letters and numbers in the pictures; replicate specific pat-
terns in the Kohs Block test, create patterns using tactile
(tactile-colored) dominoes; find the middle of the length;
cross out the numbers in the right and left halves of the
sheet; work on sheets divided in half; draw symmetrical
pictures; move hands alternately and simultaneously, etc.

The therapy was performed 5 days a week for 14+4.2 days, and

then 3 times a week for up to three months in both groups.

Three months later, the patients had a repeated, final
examination.

Outcome Measures: Demographic variables, clinical
history (NIHSS scale, the Glasgow Coma Scale and Albert’s
Test scores). Comparing the efficacy of the combined pro-
gram of physical therapy and ergotherapy in CG and MG
was carried out using indicators of upper limb sensorim-
otor recovery according to Fugl-Meyer scale.

Statistical analysis: The materials of the research were
processed in IBM SPSS 21.0 program (Chicago, IL, USA)
of statistical analysis. The analysis of quantitative indica-
tors distribution’s correspondence to the law of normal
distribution was checked by Shapiro-Wilk test (W). Mean
value + standard deviation (+SD) were calculated for the
results of indicators that corresponded to the law of nor-
mal distribution. Median value (Me) and upper and lower
quartiles (25%; 75%) were calculated for the indicators
with a non-normal distribution. Student’s t-test (for inde-
pendent groups) was used to measure the significance of
the difference, provided there was a normal distribution
of study results; Mann-Whitney U test (for independent
groups) and ¥’ criterion were used provided the indicators
had a distribution other than normal.

RESULTS
CG included 13 males and 16 females, whereas MG in-
cluded 16 males and 13 females (p>0.05). The mean age
of CG patients was 69.3+£9.77 years, and the mean age of
MG patients was 67.9+£10.46 years (p>0.05). During first
examination of CG, 5 patients had satisfactory health
condition, 12 patients had health condition close to satis-
factory, 6 patients had moderately severe condition, and 6
patients had severe health condition. Among MG patients,
6 patients had satisfactory health condition, 15 patients had
health condition close to satisfactory, 5 patients had mod-
erately severe condition, and 3 patients had severe health
condition. Statistical analysis did not reveal any significant
difference in this distribution of patients (p>0.05).
According to the NIHSS Scale, the average value in CG
was 8.41+2.31 with Me (25%; 75%) indicator being 9 (7;
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Table I. Initial Fugl-Meyer scores of sensorimotor recovery in groups of patients

CcG MG
S (n=29) (n=29)
x+SD (zswx‘;s%) x+SD (2572??5%)
s 5 Proximal part of the arm 11.10+1.82 11(9.5;12.5) 11.31+1.79 12(10;12.5)
g ‘g Hand and radiocarpal joint 5.07 +£1.10 5(4; 6) 5.07 +1.22 5(4; 6)
2 Total score of the upper limb 16.17 £ 2.87 16 (13.5;18.5) 16.38 +2.93 17 (14;18)
Balance 6.03 +£0.91 6(5;7) 6.24 +£0.91 6(6;7)
Shoulder joint 0.86 +0.58 1(0,5;1) 0.93+0.37 1(1;1)
% - Elbow joint 0.79 +0.49 1(0,5; 1) 0.83+0.53 1(0.5; 1)
% E Radiocarpal joint 0.72+0.53 1(0; 1) 0.76 + 0.56 1(0; 1)
2 Fingers 0.76 +0.58 100;1) 0.83 + 0.60 1(0;1)
£ Thumb 0.86 +0.64 10;1) 0.90 £ 0.49 1(1;1)
Total sensitivity of the upper limb 10.03 £1.97 10(8.5;12) 10.48 +1.86 11(9;12)
(G - control group; MG — main group.
Table I1. Final Fugl-Meyer scores of sensorimotor recovery in groups of patients
CG MG
(n=29) (n=29)
Items ~ Me ~ Me
x£5D (25%; 75%) x+SD (25%; 75%)
s 5 Proximal part of the arm 22.81+542 24(18; 27) 27.72 £5.00 30 (25; 31.5)**
g ‘g Hand and radiocarpal joint 16.53 +4.20 17 (12; 21) 20.00 + 4.69 21 (15; 24.5)**
2 Total score of the upper limb 39.34+8.36 41 (33.5;47) 47.72 + 8.81** 49 (45; 54.5)
Balance 9.78+1.72 11(8;11) 10.79 +2.30 12 (9.5; 12.0)**
Shoulder joint 1.52+0.51 2(1;2) 1.83+0.38 2(2;2)*
%’ - Elbow joint 1.66 + 0.48 2(1;2) 1.72+0.45 2(1;2)
§3 Radiocarpal joint 155+ 051 2(1:2) 159 +0.50 2(1:2)
2 Fingers 1314047 1(1;2) 159 +0.50 2(1;2)*
e Thumb 134 +0.48 1(1;2) 1,62 £0.49 2(1; 2%
Total sensitivity of the upper limb 1336 +£3.10 13(11;16) 16.29 + 3.06** 16 (15;18)

(G- control group; MG — main group; * — the difference between the indicators is statistically significant as compared to control group p<0.05; ** — p<0.01.

10) points; corresponding indicators in MG were 8.90+2.27
points and 9 (7.5; 10) points respectively. No statistical
difference between the groups was revealed (p>0.05).

According to the Glasgow Coma Scale, Me (25%; 75%)
indicator comprised 13 (10; 13) points in CG, and 12 (10.5;
13) points in MG (p>0.05).

It should be noted that Albert’s Test scores in CG and
MG were not statistically different at the first examination:
18.28+4.82 points in CG; 18.41+4.31 points in MG out of
a maximum of 39 points.

Sensorimotor recovery indicators on the Fugl-Meyer
scale in CG and MG had no statistical difference at the first
examination (Table I). It should be noted that all measured
indicators of sensorimotor recovery in CG and MG had sig-
nificant improvements since the first examination (p<0.01).

According to the Fugl-Meyer scores of sensorimotor
recovery at the final examination, +SD indicator of the
motor function of the proximal part of the arm in CG

comprised 22.81+5.42 points out of 36 points possible,
with Me (25%; 75%) indicator being 24 (18; 27) points. MG
indicator was slightly higher and comprised 27.72+5.00
points, with Me (25%; 75%) indicator being 30 (25; 31.5)
points. The difference between groups of patients at the
final examination was proved significant (p<0.01). As for
increase, it comprised 16.41 points in MG and 12 points
in CG. Mean value of MG was 4.91 points higher, which
comprised 21.5% of the final CG indicator.

At the final examination, the average score of the motor
function of the hand and radiocarpal joint in CG com-
prised 16.53+4.20 points out of 30 points possible, with Me
(25%; 75%) indicator being 17 (12; 21) points (Table 2).
MG patients showed slightly better +SD indicator, which
comprised 20.00+4.69 points; Me (25%; 75%) indicator
was significantly better (p<0.01) comprising 21 (15; 24.5)
points. increase was bigger in MG and comprised 14.93
points, whereas in CG it comprised 11.47 points. Mean
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- motor function of the hand and radiocarpal joint;
- total score of upper limb motor function;

- proprioceptive sensitivity of the shoulder joint;

- proprioceptive sensitivity of the elbow joint;

- proprioceptive sensitivity of the radiocarpal joint;
- proprioceptive sensitivity of the fingers;

- proprioceptive sensitivity of the thumb;

Fig. 1. Comparative final results of the assessment of indicators on the Fugl-Meyer scale in the main (MG) and control (CG) groups of patients

value of MG was 3.47 points higher, which comprised 21%
of the final CG indicator.

The total score of upper limb motor function was signifi-
cantly better in MG (p<0.01). MG mean value increased
by 31.48 points and amounted to 47.72+8.81 points; CG
mean value increased by 23.29 points and amounted to
39.34+8.36 points. Thus, MG mean value was 8.38 points
higher, which comprised 21.3% of the final CG indicator.

Balance score on the Fugl-Meyer Scale was statistically
better in MG when comparing the final scores (Table II).
Me (25%; 75%) indicator comprised 12 (9.5; 12.0) points
in MG and 11 (8; 11) points in CG (p<0.01). Mean values
increased from 6.24+0.91 points to 10.79+2.30 points in
MG and from 6.03+0.91 points to 9.78+1.72 points in CG.
Thus, the increase in the groups comprised 4.55 and 3.74
points respectively. MG mean value was 1.01 points higher,
which comprised 10.3% of the final CG indicator.

According to the Fugl-Meyer scores of sensorimotor re-
covery at the final examination, +SD indicator of shoulder
joint proprioceptive sensitivity in CG comprised 1.52+0.51
points out of 2 points possible, with Me (25%; 75%) indi-
cator being 2 (1; 2) points. MG patients showed slightly
higher results which comprised 1.83+0.38 points, with Me
(25%; 75%) indicator being 2 (2; 2) points. The difference
between the group scores at the final examination was
proved significant (p<0.05). As for increase, it comprised
0.90 points in MG, and 0.66 points in CG. MG mean value
was 0.31 points higher, which comprised 20.4% of the final
CG indicator.

According to the analysis of the final examination scores
of elbow joint proprioceptive sensitivity in CG, the average

852

score comprised 1.66+0.48 points out of 2 points possi-
ble; Me (25%; 75%) indicators comprised 2 (1; 2) points.
MG patients showed slightly better +£SD indicator, which
amounted to 1.72+0.45 points, whereas Me (25%; 75%)
indicators were similar and had no statistical difference
(p>0.05). increase comprised 0.90 points in MG and 0.86
points in CG.

The absence of a significant difference in the final scores
was also revealed when comparing radiocarpal joint pro-
prioceptive sensitivity in MG and CG (p>0.05). Final Me
(25%; 75%) indicators comprised 2 (1; 2) points in the
groups. £SD indicator increased from 0.72+0.53 points to
1.55%0.51 points out of 2 points possible in CG and from
0.76£0.56 to 1.59+0.50 points in MG. increase comprised
0.90 points in MG and 0.86 points in CG.

Fingers proprioceptive sensitivity was statistically better
in MG. Me (25%; 75%) indicator was lower in CG com-
prising 1 (1; 2) points; Me (25%; 75%) indicator in MG
comprised 2 (1; 1) points (p<0,05). £SD indicator increased
from 0.76+0.58 points to 1.31+0.47 out of 2 points possible
points in CG and from 0.83+0.60 to 1.59+0.50 points in
MG. increase comprised 0.76 points in MG and 0.55 points
in CG. MG mean value was 0.28 points higher, which
comprised 21.4% of the final CG indicator.

At the final examination, the average score of thumb pro-
prioceptive sensitivity comprised 1.34+0.48 points out of 2
points possible in CG; Me (25%; 75%) indicator comprised
1 (1; 2) point. MG patients showed slightly better +SD
indicator which amounted to 1.62+0.49 points; Me (25%;
75%) indicator was statistically better (p<0.05) comprising
2(1;2) points. increase was higher in MG comprising 0.72
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points, whereas in CG it comprised 0.48 points. MG mean
value was 0.28 points higher, which comprised 20.9% of
the final CG indicator.

According to the Fugl-Meyer scores of sensorimotor
recovery at the final examination, +SD indicator of the total
sensitivity comprised 13.36+3.10 points out of 24 points
possible in CG. The indicator was slightly higher in MG
comprising 16.29+3.06 points. The difference between the
group scores at the final examination was proved significant
(p<0.01). As for increase, it comprised 5.81 points in MG
and 3.33 points in CG. MG mean value was 2.93 points
higher, which comprised 21.9% of the final CG indicator.

Taking into account that Fugl-Meyer scale indicators had
different maximum scores, it is necessary to present final
indicators in reference to maximum scores (Fig. 1). The
analysis of the obtained results revealed that the maximum
percentage was appointed to proprioceptive sensitivity of
the shoulder joint (91.7% out of the maximum score) in
MG, and to proprioceptive sensitivity of the elbow joint
(82.8% out of the maximum score) in CG.

On the other hand, the minimum percentage in MG and
CG was appointed to the motor function of the hand and
radiocarpal joint (66.7% and 55.1% out of the maximum
score, respectively).

DISCUSSION

First examination of the patients revealed low indicators
of upper limb sensorimotor recovery according to the
Fugl-Meyer scale. During the course of physical therapy
and ergotherapy programs MG and CG patients showed
significant improvements of all indicators and total scores
of motor function and proprioceptive sensitivity.

At the same time, comparison of the final scores of the
samples revealed a number of statistical differences in favor of
MG patients, which confirmed the benefits of the combined
program of physical therapy and ergotherapy they received.

It should be noted that according to the comparative
analysis of final indicators, the largest difference between
CG and MG was revealed in shoulder joint proprioceptive
sensitivity indicator (15.5% out of the maximum theoret-
ical score). The least difference between the groups was
revealed in radiocarpal joint proprioceptive sensitivity
indicator (1.7% out of the maximum score). A fairly small
difference was revealed in elbow joint proprioceptive
sensitivity indicator — 3.4% out of the maximum score.
Both these indicators had no statistical advantages in
any of the samples. In other items of the scale relative
advantage (presented in % out of the maximum possible
value) of CG over MG was as follows: motor function of
the proximal part of the arm was 13.6; motor function
of the hand and radiocarpal joint was 11.6%; total score
of upper limb motor function was 12.7%; balance was
7.3%; proprioceptive sensitivity of the fingers was 13.8%;
proprioceptive sensitivity of the thumb was 13.8%; total
sensitivity of the upper limb was 12.2%.

Thus, the study confirmed positive impact of the com-
bined program of physical therapy and ergotherapy carried

out with MG patients on upper limb sensorimotor recovery.

Scientific literature presents studies that both confirm
and refute the efficacy of certain interventions for upper
limb sensorimotor recovery.

Yun G.J. etal. [20] studied the synergistic effect of mirror
therapy and neuromuscular electrical stimulation (NMES)
on arm function in stroke patients. Mirror therapy and
NMES group patients showed significant improvements
in hand, wrist, coordination, and hand extension strength
indicators on the Fugl-Meyer scale as compared to the
groups receiving only one of the therapies.

At the same time, a blinded randomized controlled trial
[21] showed no evidence of mirror therapy efficacy in the
early post-stroke period. In this study, the experimental
group received mirror therapy, while the control group
received sham therapy.

The comparison of impact of movement-based (MMT)
and task-based mirror therapies (TMT) on upper limb
function improvement in stroke patients confirmed the
efficacy of both interventions in patients with mild and
moderate hemiplegia caused by stroke. However, according
to the study, MMT is more effective than TMT in improv-
ing function of hemiplegic upper limbs [22].

The positive effect on fine motor skills recovery with
the help of a sensor glove was presented in the study of
Prokopenko S.V. et al. [12]. While training, the patient
used finger movements to play a computer game. The
results of using a sensor glove indicate that a higher
level of daily functioning has been achieved after the
additional use of sensor glove as a rehabilitation meth-
od. Besides, this method is interesting for the patient,
improves motivation to exercise involving the patient in
the treatment process.

According to the results of the research, combination of
ergotherapy and physical therapy is one of the best means
for the recovery of post-stroke patients. Ergotherapy has
a positive impact on the degree of recovery of certain
functions in post-stroke patients, as well as on the level of
their independence while performing all major household
activities. Rational use of ergotherapy accelerates the re-
covery of muscle strength, normal joint range of motion,
coordinated movements [23].

The study of Park S.E. [24] confirmed the benefits of
combining proprioceptive neuromuscular facilitation and
oculo-motor exercise for balance indicators recovery in
patients with neglect as compared to interventions based
on oculo-motor exercise alone or a combination of ocu-
lo-motor exercise with functional electrical stimulation.

Our study also confirmed better efficacy of the physical
therapy program, which included proprioceptive neuro-
muscular facilitation.

Positive effect of a scanning and cueing approach
(active scanning to the left was encouraged by the ther-
apist, using visual and verbal cues and a mental imagery
technique, during reading and copying tasks and simple
board games) and a contralesional limb activation ap-
proach (functional and goal-oriented left upper-limb
activities in neglected hemispace were encouraged) on
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the results of star cancellation test, the line bisection test,
and the baking tray task, conducted with patients having
neglect syndrome, are presented in the study of Bailey
M.]. et al. [16-3]. These results are generally consistent
with ours.

Paolucci S. [25] is reported about motor and functional
recovery of stroke patients with neglect. Patients were
assessed by means of three functional and neurological
scales (Rivermead Mobility Index, Barthel Index, Canadian
Neurological Scale). Outcomes were significantly improved
by the simultaneous presence of a treatment specifically
focused on neglect.

Thus, the study confirmed that patients with neglect need
special additional interventions within the physical therapy
program, as well as better efficacy of therapy combinations,
namely proprioceptive neuromuscular facilitation, ocu-
lo-motor exercise and visual tracking.

CONCLUSIONS

Statistical analysis of the Fugl-Meyer scale indicators con-
firmed that MG had statistical advantages in all studied
items of the motor function domain (proximal part of the
arm, hand and radiocarpal joint and total score of upper
limb), as well as in a number of proprioceptive sensitivity
indicators (shoulder joint, fingers, thumb and total sensi-
tivity of upper limb). These results confirm better efficacy
of the physical therapy program received by MG patients.
In particular, final scores of motor function of the hand
and radiocarpal joint comprised 16.53+4.20 points out of
30 points possible in CG and 20.00+4.69 points in MG
(p<0.01).
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ABSTRACT

The aim: to reveal early results after transapical TAVI with a new self-manufactured XPand system, comparing them with SAVR and common transfemoral TAVI outcomes.
Materials and methods: Eighty-four patients (mean age 79,5210,2 years) with severe aortic stenosis were operated on from January 2016 to February 2019. Nine patients
had undergone the TAVI (two with transfemoral access route and seven with transapical, using the XPand system). SAVR was performed in seventy five patients. For the latter,
we estimate the in-hospital mortality, complication rates, intensive care unit and total hospital length of stay.

Results: There was no intraoperative mortality. In the TAVI group, the frequency of intraoperative and postoperative complications was significantly lower (p<0.01). The SAVR
group showed higher median intensive care unitlength of stay (104 h, IQR 72 - 112 versus 29 h, IQR 20-35,p<0.01), hemodynamic support duration (100,98 = 78 minutes versus
11.13 £ 7.89 minutes, p<0.01) and paravalvular leakage causality (9,33% versus 0%). No significant difference in results depending on the TAVI access routes was obtained.
Conclusions: We conclude that TAVI provides an alternative to the conventional approach in patients with severe aortic stenosis aged over 75 years. No significant difference in
mortality rate between TAVI and SAVR groups was found. A novel transapical TAVI device is associated with good short-term results and lower complication rate.

KEY WORDS: transcatheter aortic valve replacement, TAVI, SAVR, aortic stenosis, elderly patients, XPand

INTRODUCTION

Cardiovascular disease (CVD) is of interest because sup-
posed to be the most common source of adult morbidity
and mortality for many decades [1]. Among the pathology
variety, leading position is traditionally occupied by the
coronary heart disease, acquired valvular heart disease and
other conditions provokingthe life expectancy reduction,
especially in the elderly [2 ]. With a dramatic geriatric
population life expectancy increase in Western Europe
and North America, acquired defects due to degenerative
valve changes, came to the fore in the valvular pathology
structure beside adults. These rapid changes are having
a serious effect on treatment approaches and strategies,
pushing the process of knowledge producing.

Nevertheless, degenerative aortic stenosis (AoS) is the
most common valve disease in adults, whose prevalence
increases with age, affecting approximately 4% of individ-
uals older than 75 years [3]. A primary concern of AoS
is unfavourable prognosis with symptoms manifestation
and conservative treatment. Therefore, the average life
expectancy after the anginal attacks, syncope or heart
failure appeared in these patient groups is only 5, 3 and 2
years, respectively [4].

Surgical aortic valve replacement (SAVR) is a traditional
method which has considerable impact on life quality and
duration. However, approximately 30% of patients with
AoS and surgical indication are not submitted to valve
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replacement due to advanced age, presence of comorbid-
ities, high surgical risk etc. Osama Alsara et. al [5] notes
that advanced age has been a leading barrier to surgical
intervention in elderly patients based on the increasing
with age peri-operative mortality rate from 1.3% in patients
< 70 years old, to about 5% at age 80-85 years. Aforemen-
tioned statements turning out the benefit / risk surgical
replacement ratio for being controversial.

More than a decade ago, the transcatheter aortic valve
implantation (TAVI) was offered as an alternative option.
Describing this procedure, we have to admit that tradi-
tionally prosthetic valve insertion is performed through
the vascular access and withdraw the need for open heart
surgery (artificial circulation and cardiac arrest are not
required). Thus, the periprocedural death, risk of bleeding
and other complications could be reduced. Although TAVI
is widely used for symptomatic severe aortic stenosis in
patients over 75 in Europe and North America. Alas, in
Ukraine, this procedure had been performed only in a few
isolated cases [ 6].

As discussed earlier, to manage the severe aortic ste-
nosis two major approaches are usually applicable: TAVI
and SAVR. These methods have achieved significant im-
provements in survival rates as well as other outcomes in
patients with severe aortic stenosis [7]. However, approx-
imately 5.2% among elderly patients with symptomatic
severe aortic stenosis undergoing surgical aortic valve
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Table 1. Baseline patients characteristics in both groups

TAVI (meanxSD) SAVR (mean+SD) p-value
Number 9 75
Age,years 81+8,2 7853+ 1.7 <0.01
Male 1(11.1%) 40 (53.3%) <0.001
Coronary Heart Disease 5 (55.5%) 63 (84%) <0,05
Multivascular lesions 0 45 (60%) <0.001
NYHA I, IV 8 (88.9%) 54 (72%) <0,01
AF before surgery 0 15 (20%) <0,001
COPD 0 4 (5.3%) <0.05
Diabetes 2(22.2%) 30 (40%) <0.05
EuroScore I 9.79+5.1 9.41 +4.06 =0.1
STS Score 7.85+235 7.62+3.24 =0.1

replacement are in high-risk and in 80% cases they meet
the criteria for TAVI. The distribution of these indicators
to the general population in Western Europe and North
American countries shows that approximately 290 thou-
sand adults in mentioned regions are potential candidates
for TAVI [6,7]. Extrapolating given by Osnabrugge et al
[8] data to the Ukrainian real life population over 75
(rough quantity in 2013 was about 3 million), the number
of symptomatic aortic stenosis patients considered to be
candidates for TAVI could vary to 14 thousands. These
theses highlight the importance of transcatheter aortic
valve replacement in Ukraine.

Annually, we perform more than 25 procedures on pa-
tients with aortic stenosis over 75 in our Clinic. There is a
growing body of literature that recognises the importance
of managing these patients primarily associated with co-
morbidity and severe general condition, therefore with
a very high risk of surgery due to the artificial circulation
[ 9]. The specific objective of this study was to present
the primary data pool on the aortic stenosis treatment
by both TAVI and SAVR, and to analyze the immediate
and long-term outcomes of described methods. Obtained
data should be generalized, according to the hight external
validity.

THE AIM

The aim was to reveal early results after transapical TAVI with
anew self-manufactured XPand system, comparing them with
SAVR and common transfemoral TAVI outcomes.

MATERIALS AND METHODS
Study was performed according to the Good Clinical Prac-
tice (GCP) standards and World Medical Association
(WMA ) Helsinki Declaration. Prior to participation and
data collection, all subjects received an explanation of the
project and signed the inform consent.

An observational and longitudinal study was carried out
at Ukrainian Children’s Cardiac Center. Clinic for Adults

(UCCC) located in Kyiv. We include all patients over 75
with severe, symptomatic AoS, submitted to TAVI or SAVR,
from January 2016 to February 2019. The participant’s
group was representative with respect to gender and age.
In order to achieve valid results, we analysed anamnesis
of patients, treatment protocols and early postprocedural
follow - ups of 84 aortic valve replacement operations.
Preprocedural data included the clinical examination and
complementary tests (resting electrocardiography, chest
X-ray, transthoracic Doppler echocardiography with
protocol for aortic complex measurements; computed to-
mography (CT) angiography of the heart and total aorta,
and cardiac catheterization with coronary angiography).
Transesophageal echocardiography was used to guide the
procedure and detect possible complications due to pros-
thesis implantation. In some cases, additional tests were
performed to rule out or confirm comorbidity (MRI of
the abdominal cavity, etc.). Patients, undergoing TAVI
were additionally examined by MRI with contrast to assess
femoral and superficial arteries. Among the analyzed cases,
75 procedures (89.28%) were SAVR and 9 (10,7%) — TAVI.

ELIGIBILITY CRITERIA

Inclusion criteria for transcatheter aortic valve implanta-
tion were: (1)severe aortic stenosis, (2) valve’s calcification
or fibrosis and (3) age > 75 years.

Exclusion criteria were: (1) multivessel hemodynami-
cally significant coronary artery disease required surgical
correction, (2) the distance from the aortic valve fibrous
ring to the coronary arteries less than 10 mm, (3) severe mi-
tral and tricuspid insufficiency.

GROUP CHARACTERISTICS

A number of patients with isolated aortic stenosis in
TAVI group was 4 (44.4%). Just over half the sample (55,6%)
was diagnosed with coronary heart disease, which is con-
sidered to be an aggravating factor and adversely affects the
life expectancy prognosis. In SAVR group, 63 patients (84%)
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were diagnosed with coronary heart disease and 24 patients
(32%) with type II diabetes mellitus. The chronic obstructive
pulmonary disease was diagnosed in 4 patients (5%). The
primary baseline data are given in Table I.

The risk of surgery using EuroSCORE II and STS was cal-
culated for each patient and showed higher values in TAVI
group. The statistical significance was not estimated. How-
ever, each risk stratification model suffers from limitations
and still not perfect [10]. Baseline echocardiographic
parameters are shown in Figure 1.

STATISTICAL ANALYSIS

Continuous variables were described as mean and standard
deviation, and categorical variables as absolute number and
percentage. Statistical significance was analysed using anal-
ysis of variance and t-tests as appropriate. Student’s t-test
(or the Mann-Whitney test) was used to compare continu-
ous variables for independent samples, and the chi-squared
test or Fisher’s exact test was used for categorical variables,
as appropriate. To assessif the means of two groups are
significantly different the ANOVA was used. All analyses
were performed using Stata IC and Excel software version.
Statistical significance level was set at 5%.

PATIENT PREPARATION AND TYPE OF
PROSTHESIS USED
All TAVI patients were pretreated with 100mg acetyl-
salicylic acid and 300mg clopidogrel on the day prior to
implantation. In patients with renal dysfunction, intrave-
nous hydration with 0.9% saline solution at a dose of 0.3 to
0.5mL/kg/hour was started 12hours before the procedure.
The self-expanding XPand prosthesis was used for tran-
sapical access. Patients were admitted to the intensive care
unit after the intervention, and on the first day after the
procedure, underwent laboratory tests, electrocardiogram,
and echocardiogram.

SURGICAL PROCEDURES
TAVI

The procedures were performed in a hybrid operating room

(HOR) under general anaesthesia. Two access routes for

TAVIimplantation were performed: transapical andtrans-

femoral (7 procedures and 2 procedures, respectively) with

mean duration 173.3 + 35.5 min.
Essential Key Steps:

o To evaluate and confirm the transcatheter heart valve
size by CT and ECHO

« To study the deployment side (comparing right or left
femoral artery)

« Vascular access

o Place the transvenous right ventricle pacing catheter

o Sheath insertion

« To place the diagnostic pigtail catheter in the non-cor-
onary cusp
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o Establish coplanar view

o Cross the native valve

« To assess and stabilise hemodynamics

« To place the transcatheter heart valve

o Assess placement at 2/3 deployment (valve can be recap-
tured and repositioned at this point)

o Transcatheter heart valve full deployment

» Measuring the post-deployment

« Device and sheath removal

« Vascular closure

Transfemoral TAVIs were performed under the gen-

eral anaesthesia with usage both fluoroscopic and ul-

trasound guidance to ensure the optimal percutaneous

stick. Transfemoral arterial and venous accesses were

obtained with 18F introducer, subsequently introducing

the J -shaped wire and a pigtail catheter positioned in

the ascending aorta. Safari wire was exposed to the left

ventricle. The valve delivery system was loaded onto the

guidewire with the flush ports pointing up. An angiogram

was obtained to determine the appropriate TAVI deploy-

ment angles. Once the valve delivery system was brought

into appropriate implanting position (depth of 3-5 mm),

a coplanar image projection was achieved to see the radi-

opaque marker as a straight line. Additionally, the latter is

preferred if both cannot be achieved together. In all cases

of transfemoral implantation, we got good procedural

outcome without complications.

Transapical TAVIs were done by the left-side thoracot-
omy through a 4-inch incision between the ribs. The left
ventricular (LV) apex was exposed using a limited left an-
terolateral thoracotomy via ultrasound control. To deliver
LV stimulation, the cathode of an external pacemaker was
attached to the distal external end of the guidewire using a
crocodile clip. A double purse-string suture with Teflon was
placed into the left avascular zone.We punctured a LV apex
with6F introducer, then inserted a soft conductor through
the aortic valve to abdominal aorta bifurcation.The left
ventricular apex was accessed, and a stiff wire was placed
across the aortic valve to insert the 22F delivery sheath. A
system for aortic valve ballooning was exposed via wire.
Valve unfolding was carried out by transcatheter intro-
duction of a balloon or self-expandable valve under high
rate ventricular pacing (160-170 bpm) aimed to reduce
heart movement. Heart Team assessed the intraoperative
graft position, coronary arteries permeability and aortic
valve function via angiography and ultrasound. Finally,
the guidewire was removed, the sutures locked and cut.

In all transapical aortic valve implantation cases we
used the self-expandable novel XPand prosthesis, created
in collaboration between German, French and Ukrainian
scientists. Device consists of two parts: (1) tubular slotted
stainless-steel stent frame with unidirectional trileaflet
bovine pericardial tissue and a (2)fabric skirt.Trileaflet
bovine pericardial tissue sutured into a wire frame of
nitinol, a nickel (55%)-titanium (45%) alloy that has tem-
perature-associated shape memory features.

Currently, XPand device could be used only for the
transapical access. It has been second standard approach
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Echocardiographic assessment before correction
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Fig. 1. Basic echocardiographic assessment in both groups before correction

Types of prosthesis used for SAVR

Types of prosthesis in isolated aortic valve replacement procedure

_ Mechanical | Bbolog;cal A

_ Mechanical

N Biological B

Prosthesis in combined aortic valve replacement procedures

I Mechanical
I Neocuspidization

I Biological

Fig. 2. Types of prosthesis used in SAVR group: . A — General data, B — For isolated aortic valve replacement, C — For combined procedures

after transfemoral, with stable rates although the advance-
ment of alternative options [12]. Transapical access, aside
from the ability to deliver a large device in a patient with
inadequate iliofemoral vessels, may offer additional ad-
vantages in complex patients. Undoubtable advantage of
this approach is the shortest and direct access to the aortic
valve, which makes the procedure of prosthesis delivery
and positioning more controllable.

SAVR

The procedures were performed with cardiopulmonary
bypass (CPB) and moderate hypothermia (28-320 C) using
anterograde crystalloid cardioplegia for myocardial protec-
tion. Patients underwent surgery through a median sternot-
omy, the heart was arrested after cardiopulmonary bypass.
The participants were divided into two groups based on the
type of procedure: isolated aortic valve replacement (n=15)
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Fig. 3. Echocardiographic assessment before and after procedures

and coronary artery bypass grafting (CABG) with aortic
valve replacement (n=41). The mean number of bypasses
in combined procedures was 2.87 + 0.66 per patient. We
performed aortic root enlargement procedure described by
Nicks et. al for five patients (6,67%). In52 (69,3%) cases AV
valve was replaced with biological prosthesis, in 12 cases
(17,4%) - with mechanical prosthesis and in ten cases
(13,3%) aortic valve neocuspidization with autologous
pericardium was performed. Figure 2 presents the results
obtained from the preliminary analysis of SAVR group.

RESULTS

PRIMARY OUTCOMES

It should be noted that all patients had a good postpro-
cedural outcomes, confirmed by the obtained data. No
critical complications requiring additional treatment
(eg, ECMO and dialysis) have been identified.Strong ev-
idence was found when comparing transfemoral versus
transapical TAVI. Both accesses showed good results with
no difference in 30-day mortality rates and ultrasound
characteristics between groups. This is a remarkable result
to conclud that transapical could be an alternative option
for transfemoral access.

If we now turn to the average length of stay (ALOS)
(from admission to discharge, transfer ) ranged as 21.35
+ 8.1 days. The most striking result to emerge from the
data is that average ICU length of stay (LOS), time of the
artificial ventilation (ventilation) and duration of inotro-
pic support were significantly lower in TAVI group. The
differences between groups outcomes and complications
are highlighted in Table II and III, respectively.

The next section of the survey was concerned with pro-
cedure time, which was significantly lower in TAVI group-
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173.3 +22.4 min versus 226.7 + 31.5 minin SAVR groupand
duration of anaesthesia: 354.3 + 26.5 min in TAVI group
and 428+30.4 min in SAVR group. The mean intraoperative
bleeding volumewas significantly lower in TAVI group,
208.8 + 13.8 ml comparing with 978.5 + 45.6 ml (p <0.01)
in SAVR group.

Echocardiographic assessment of the procedure effect re-
liedon peak velocity, mean pressure gradient (MPG), aor-
tic valve area (AVA) and left ventricle ejection fraction
(EF). In the current study, comparing preprocedural
echocardiographic assessment with postprocedural showed
that the mean value of positive changes did not show any
significant difference between TAVI and SAVR groups.
The results obtained from the preliminary analysis are set
out in Figure 2.

The single most striking observation to emerge from
the data comparison was low level of paravalvular insuf-
ficiency in both groups. A minority of subjects in TAVI
group (20,4%) indicated the minimal paravalvular insuf-
ficiency. However, 9% of patients in the surgical group
were diagnosed with moderate paravalvular insufficiency,
while patients in the TAVI group had no data for moderate
paravalvular insufficiency. Figure 3.

Interestingly, there were also differences in the ratios
of postcardiotomy syndrome frequency between two
groups (p <0.01). Finally, important clinically relevant find-
ing was that the postcardiotomy syndrome was mild and
did not require additional manipulations (eg, pericardial
drainage) in the TAVI group.

The syndrome was characterized by pleural effusions
(up to 20 mm), increased levels of C-reactive protein and
subfebrile, which were cured conservative. In contrast, in
SAVR subjects, the duration of postcardiotomy syndrome
and its severity prevailed over those in TAVI patients. The
syndrome was also characterized by pericardial or pleuritic
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Table II. Primary postprocedural outcomes in the TAVI and SAVR groups

TAVI SAVR p value
Surgery duration, min 1733 +35,5 3542 +113.6 <0, 001
Average length of stay, days 241+24 18.6 £3.2 <0.05
Average stay duration in ICU, days 1.29+0.5 4.75+2.89 <0.01
Ventilation duration, hours 12.01+7.2 19.35+9.68 <0.05
Hemodynamic support duration, hours 11.13+7.89 100,98 + 78,99 <0.001
Table I11. Mortality rates and complications in the TAVI and SAVR groups
TAVI SAVR p value
30-day mortality rate 3 (4%) <0,1
Intraoperative blood loss, ml 208.8 +81.6 978.5+£230.3 <0.01
Blood loss by drainages, ml 130.5+34.7 331.72+120.8 <0.01
Resternotomy 4 (5.3%) <005
Pneumonia 9(12%) < 0,001
Atrial fibrillation 3(33.3%) 30 (40%) <0.01
Paravalvular leakage 7 (9,33%) <0.01
Postpericardiotomy syndrome 2(22.2%) 23 (31.3%) <0.01
EX implantation 1(11.1%) 6 (8%) <0.05
Stroke 1(11.1%) 2 (2.7%) =0.1
Sepsis 0
Wound complications 5(6.7%) <0.05

pain, friction rubs, pleural effusions, pneumonitis, and
abnormal ECG and radiography findings, required surgi-
cal manipulations (8% of patients underwent pericardial
drainage). Surprisingly, TAVI was less common found to
cause the atrial fibrillation - 33.3% compared to 46.3% in
the SAVR group (p <0.01).

These findings will doubtless be much scrutinised, but
there are some immediately dependable conclusions for
30-day mortality rates in patients of high surgical risk over
75, which didn’t exceed 4% in our study. Recently, we can
report the low mortality rate and it is apparent from the
data, that 30-day mortality rate in TAVI group was 0 cases.
The follow-up results showed that the annual mortality rate
in patients after surgical aortic valve prosthesis was 2.6%
(the cause of death was fatal comorbidities not related to
thecardiovascular system).

The results in this chapter indicate that 12 months
follow-up outcomes and survival analysis showed 2,6%
mortality rate in SAVR group (however, due noncardio-
vascular diseases), simultaneously in TAVI group absence
of death events was reported. The next chapter, therefore,
moves on to discuss the pros and cons of TAVT for high
risk patients over 75.

DISCUSSION

The empirical findings in this study provide a new under-
standing of TAVIand SAVR advantages. However, TAVI
is an evolving modality currently available for patients

with severe AS who are unsuitable for surgery because
of technical/anatomical issues or too high-estimated
surgical risk. This new understanding should help to
improve predictions of the impact of transcatheter aortic
valve implantation and to form generally new approach
in AS treatment. The present study adds to the grow-
ing body of research that indicates TAVI competitive
advantages in high surgical risk patients aged over 75,
contemporaneously the “golden standard” - surgical
valve replacement.

Prior studies that have noted the potential benefits of
TAVI [14,15], taken together, results of our study suggest
that this method provides less blood loss and complica-
tions, simultaneously reducing average stay duration in
ICU.

Our study will prove useful in expanding the under-
standing of alternative to SAVR approach, which is the
intervention of choice for older patients worldwide. The
scope of this study was limited in terms of TAVI nov-
elty for Ukraine, nevertheless, we were able to establish
that both methods were safe and effective, as far as no
significant difference in overall mortality rates between
TAVI and SAVR was found. These results corroborate
the findings of a great deal of the previous meta-analyzes
[5,8,9].

According to the SURTAVI and PARTNER IIA trials
data, we can infer that safety and efficacy of TAVI approach
indicating the widespread use of this technique among
high-risk patients [6,7].
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Our study found that open surgical aortic valve re-
placement was associated with a higher surgery duration,
increased bleeding risk and incidence of postoperative
complications (pneumonia, postpericardiotomy syndrome
and acute renal failure).

Several questions still remain to be answered, although
the findings of this study have a number of practical im-
plications.We found numerous advantages for TAVI in
elderly patients:

1. Reduction of Intensive Care Unit length of stay.

2. Minimize blood loss.

3. Reduction of surgery duration.

4. Artificial blood circulation is not required.

5. Possibilities to perform TAVIin patients of high surgical
risk with severe comorbidities and patients required
re-intervention.

This research has thrown up many questions in need of

further investigation.Numerous clinical challenges in-

cluding paravalvular insufficiency, vascular complications,
coronary artery occlusion, valve ring rupture, ventricular
perforation, stroke etc. still remain unsolved. A reasonable
approach to tackle this issue could be to manage this group

of patients by the Heart Team [16].

Notwithstanding the relatively limited sample, this work
offers valuable insights into the clinical features of AS pa-
tients over 75, presenting a novel XPand device. According
to the high cost of TAVI, and therefore limited number of
procedures associated with the rapidly increasing number
of patients, Ukrainian scientists have developed a modern
aortic valve biological prosthesis and delivery system. Un-
doubtedly, this invention is able to solve many issues with
consistently high quality and reliability.

CONCLUSIONS

1. No significant difference in mortality rate between TAVI
and SAVR groups was found.

2. The frequency of complications, including pneumonia
(p = 0.001) and postcardiotomy syndrome (p = 0.01)
was lower in TAVI group.

3. There was a statistically significant Reduction of Inten-
sive Care Unit length of stay in TAVI group (<0.01).

4. No statistically significant difference between echocar-
diographic assessment was detected.

5. AF in TAVTI patients has been significantly lower (p <0.01).
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ABSTRACT

The aim: Diagnosis of bronchopulmonary pathology in the intensive care unit in patients with obstetric and gynaecological diseases and to implement aspects of the BLUE

protocol in an intensive care unit for pregnant women with lung diseases.

Materials and methods: The study involved pregnant women admitted to the intensive care unit at the city centre for reproductive medicine. To study the bronchopulmonary
system, an Aloka 3500 ultrasound scanner was used, a chest X-ray was performed, spirometry study of the function of external respiration.

Results: Identified radiological changes in the lungs that were confirmed by ultrasound. Data on changes in external respiration indices showed the presence of respiratory
failure by restrictive type and was not accompanied by a change in the gas composition of the blood (Sp0, and EtCO,).

Conclusions: technique for ultrasound examination of the bronchi-pulmonary system in pregnant women was developed and introduced in the intensive care unit. Ultrasound
profiles of lung diseases were identified, which allow determining the intra and extrapulmonary changes in pregnant women in the early stages of pathology.

KEY WORDS: ultrasound examination, pregnant women, lungs, intensive care, bronchopulmonary pathology

INTRODUCTION

Diseases of the bronchopulmonary system occupy priority
positions in the structure of the morbidity of pregnant
women, during this period the woman’s body is most sus-
ceptible to the influence of various factors of the external
and internal environment.

During pregnancy, physiological changes in the woman’s
bronchopulmonary system are adaptive. There are such
changes as: elevation of the diaphragm by 4 cm; an increase
in minute ventilation of the lungs by 30-50%, which pro-
gresses with an increase in gestational age; an increase in the
minute volume of breathing from 8.41/ min to 11.11/ min,
associated with an increase in oxygen consumption by
15-20%; dilation of the lumen of the bronchi, which leads
to changes in the mechanics of respiration and form a
restrictive type of respiratory failure, etc. [1, 2].

A significant effect on the course of bronchopulmonary
pathology in pregnant women is exerted by the state of the
immune system. During pregnancy, a “physiological toler-
ance” is formed, which is accompanied by a decrease in the
level of T-helpers and natural killers in pregnant women,
which leads to a decrease in the woman’s body resistance
to the altering effects of viral and bacterial agents [2].

Particular attention of doctors is given to HIV-infected wom-
en, since this is a special risk group for the development of bron-
chopulmonary pathology and complications associated with it.
From literature data [3] it is known that, as immunodeficiency
progresses in HIV-infected patients, opportunistic infections of
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various localizations develop (for example, tuberculosis — up to
66.5% in HIV-infected pregnant women). The occurrence of
tuberculosis is possible at any stage of HIV infection and this
does not depend on the level of CD*+lymphocytes. Less com-
mon is the development of pneumocystic and cytomegalovirus
pneumonia (up to 7.1%). Opportunistic infections, in most
cases, cause the death of HIV-infected patients.

Damage to the lower respiratory tract, as well as their
severity in patients with HIV infection, depends on the
number of CD*+lymphocytes in the blood and has a more
severe course in pregnant women in the second and third
trimester, which is due to the immunological state and
physiological changes in the bronchopulmonary system.

Therefore, the above physiological changes in the body
of pregnant women raise the question of the need for early
diagnosis of extragenital pathology [4].

The inability to use X-ray methods due to its negative
effect on the fetus forces researchers to develop alternative
and informative diagnostic methods, such as ultrasound. A
particularly urgent need for the use of these methods ap-
peared in the intensive care unit in pregnant women with a
complicated course of bronchopulmonary pathology [4, 5].

Thus, urgent ultrasound of the lungs in diagnostic ac-
curacy is much superior to radiography performed at the
patient’s bed, and in sensitivity and specificity it is equal to
computed tomography, which ensures the accuracy of the
initial diagnosis in 90.5% of cases in patients with acute
respiratory failure [6-9].
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Table I. Ultrasound and radiological comparison of the clinical situation

I group Il group
Ultrasound and X-ray verification (confirmation) N=23 N=19
n M+m M+m
Ultrasound and X-ray verification of pneumonia 19 45,2+7,6 18 42+5,6
Ultrasound verlf:gz'gf;raaggicc:ﬁ;s not confirmed 3 71+3,9 1 24413
Cases that are not confirmed by ultrasound and
radiological diagnostics ! 24£1.3 - -
Table II. External respiration indices
Indicators of the f_umftion of e Tererm Fmirallaran
external respiration
PEF, % 44* (37-49) 42* (40-52) 65 (62-71)
PEF, L/sec 2,76* (2,19-3,20) 2,93*% (2,59-3,27) 3,54 (3,16 - 4,20)
FVC, % 68* (63,5-74,5) 72% (68,5-77) 87 (82;92)
FVC, | 2,2*8 (2,05-2,55) 2,44% (2,16-2,69) 3.72(3,2-3,8)
bre:'ti'i:;":ate 22 (17 - 25) 20 (18-23) 16 (14-18)
SpO, (%) 96 (92 -97) 94 (90-97) 99 (98 - 99)
EtCO,mm pr. CT. 32(29-34,2) 30 (30-32,5) 34 (32,2- 35,6)

Note. * - the level of significant difference in the indices of the study groups in comparison with the indices of the control group p <0.05.

An ultrasound examination of the lung pathology is per-
formed within a few minutes and contributes to the early
diagnosis of bronchopulmonary diseases, and, therefore,
the timely conduct of adequate therapeutic measures,
which accelerates the improvement of the condition of
patients [10-14].

THE AIM

The aim was to diagnosis of bronchopulmonary pathology
in the intensive care unit in patients with obstetric and
gynaecological diseases and to implement aspects of the
BLUE protocol [15, 16] in an intensive care unit for preg-
nant women with lung diseases.

MATERIALS AND METHODS

The study involved 42 pregnant women admitted to the
intensive care unit at the city centre for reproductive
medicine (Kyiv). The main complaints at admission were:
shortness of breath (78%), fever (82%), and cough(34%).
The average age of the patients was 34.5 + 1.3 years. All
examined patients were pregnant women with different
gestational age.

To study the bronchopulmonary system, we used an
Aloka 3500 ultrasound scanner using linear (7.5 MHz) and
convex sensors (3.5 MHz) in the B-M mode and colour
Doppler mapping (CDC) mode.

A chest X-ray was performed in a sitting position in two
projections on an X-ray unit PLX-102 Mobile X-ray.

Upon admission to the intensive care unit, all patients

underwent a spirometry study of the function of external
respiration using a Heaco SP 10 spirometer (China).

The data obtained are systematized and analysed using
methods of mathematical statistics using the program
Statistica_6, StatSoft by StatSoftInc, USA.

RESULTS

The examined patients are divided into 2 groups depend-

ing on the infectious history. The first group included

23 patients with bronchopulmonary pathology and

concomitant HIV infection, hepatitis C. The second

group consisted of 19 patients with bronchopulmonary
pathology in the absence of an infectious history. The
control group consisted of 12 women with a physiological
course of pregnancy and without concomitant viral and
infectious pathologies.

As a result of lung examination, the following data were

obtained (Table I):

- the diagnosis of pneumonia was confirmed by signs of
ultrasound (ultrasound) and by the results of x-ray ex-
amination in 19 (45.2 + 7.6%) pregnant women;

- cases with positive signs of pneumonia by ultrasound and
not confirmed radiologically in 3 women (7.14 + 3.9%);

- cases with negative signs of ultrasound and not confirmed
radiologically - 1 (2.4 + 1.3%);

The results obtained during radiological studies in the

second group showed that:

- cases with positive signs of ultrasound and X-ray ex-
amination confirmed the diagnosis of pneumonia in 18
pregnant women (42 + 7.6%);
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Fig. 1. Ultrasound of patientT.

Fig. 2. Radiographic data of patient T.

Fig. 3. Patient .

- cases with positive signs of ultrasound and not confirmed
by radiological findings were found in 1 pregnant patient
(2.4 +1.3%).

X-ray studies were not performed in patients of the con-
trol group, because according to ultrasound, there were no
signs of lung disease.

Considering the results of an X-ray examination, exu-
dative pleurisy was most verified in patients of the first
group - 21 cases (50 £ 7.7%); lung atelectasis — 6 (12.4 +
1.3%); tuberculosis — 5 (11.9 + 4.9%) cases. In patients of
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the second group, interstitial lung lesion was detected more
often — 16 (84.3 + 7.3).

Pulse oximetry was monitored for all patients and exter-
nal respiration indices were evaluated (Table II). The study
of the function of external respiration was carried out using
a spirometer SP 10 “Naso medical technology”. Using this
device, we determined the forced vital capacity of the lungs
(FVC) (FVC), the volume of forced expiration during the
first second (FEV1) (FEV1), the peak expiratory flow rate
(PEF) (PSV), the peripheral blood saturation SpO,, the
carbon dioxide content at the end expiration (EtCO,). In
addition, the ratio of the determined indicator to the proper
indicator was evaluated.

The analysis of measurements of indicators of the func-
tion of external respiration indicates impaired ventilation
of the lungs by restrictive type. There was a significant
decrease in PEF compared to the control group 1.5 times
in patients of group I and 1.54 times in patients of group
11, respectively (p <0.05). There was no significant differ-
ence in PEF between group I and group II. Patients in the
study groups showed a statistically significant decrease in
FVC values by 1.2-fold (p <0.05) compared to the control
group. These changes in indicators of external respiration
indicate the presence of respiratory failure by restrictive
type, which were not accompanied by changes in blood
gas composition (SpO, and EtCO,).

All patients underwent ultrasound examination of the
lungs according to standard methods.

According to the ultrasound concept of the bronchopul-
monary system, we examined patients with the following
respiratory failure profiles: normal lung profile (23%);
profile with interstitial syndrome 17%; profile with pleural
effusion (60%).

Figure 1 shows the ultrasound of patient T. during
pregnancy for 26 weeks with a diagnosis of admission:
Tuberculosis of the respiratory system. Progressive bilat-
eral fibrous-cavernous pulmonary tuberculosis, exudative
bilateral pleurisy, respiratory failure (DN) III. Meningoen-
cephalitis. Hyperthermic syndrome. Chronic viral hepatitis
C. HIV infection.

Pregnancy 26 weeks. Diagnosis: respiratory tuberculosis.
Progressive bilateral fibro-cavernous pulmonary tubercu-
losis, exudative bilateral pleurisy, DN III. Meningoenceph-
alitis. Hyperthermic syndrome. Chronic viral hepatitis C.
HIV infection.

Echography symptoms are represented by the presence
of fluid in the pleural cavities. Against the background of
exudate, single septa were found, represented by hypere-
choic strands, which had an uneven thickness (4-18 mm)
and sagged into the lumen of the pleural cavity.

The ultrasound data of this patient were compared with
radiographic data, where cavernous lesions in the lower
lobe of the right lung were verified (Fig. 2).

Pregnancy 26 weeks. The diagnosis is respiratory tuber-
culosis. Progressive bilateral fibrous-cavernous pulmonary
tuberculosis, exudative bilateral pleurisy, DN III. Menin-
goencephalitis. Hyperthermic syndrome. Chronic viral
hepatitis C. HIV infection.
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Fig. 5. Patient B.

The radiograph (Fig. 2) shows the cavity of the cavity with
an annular shadow, which has, in most cases, spherical or
ellipsoidal shapes. The wall thickness of the cavity is due
to the fibrous capsule and perifocal inflammation.

Ultrasound examination of the lungs allows you to di-
agnose the minimum amount of exudate and its nature in
the pleural cavities. The diagnostic value of the method is
relevant in conditions where the use of an X-ray examina-
tion of the lungs is contraindicated or impossible.

Figure 3 presents the data from a study of patient C. with
a pregnancy of 29 weeks and with a diagnosis of bilateral
tuberculous exudative pleurisy.

The fluid in the right pleural sinus is diagnosed at the
level of 2 ribs, which is an indication for pleural puncture.

The echography symptoms of pleurisy of tuberculous
etiology were characterized by the following: on the
background of exudate, single septa were found that were
hyperechoic, had an uneven thickness (4-19 mm), and
sagged into the pleural cavity. The overlays on the pleura
were visualized throughout the entire visible area, or locally
and were characterized by clear uneven contours, average
echogenicity with a variable thickness of up to 21 mm.
Their structure was characterized by homogeneity (Fig. 3).

Pregnancy 34 weeks. Bilateral exudative pleurisy.

On the background of an echo-negative fluid, reticular
fibrous hyperechoic strands are visualized, the size and

location of which was different for each patient and is
not related to the course and duration of the disease
(Fig. 3, 4).

Pregnancy 34 weeks. Exudative specific bilateral pleurisy.
A valuable diagnostic aspect of ultrasound examination of
the lungs is the ability to diagnose the presence and absence
of a profile of pneumothorax (Fig. 5).

Pregnancy 35 weeks. Suspected pneumothorax. Bilateral
lower lobar pneumonia.

On the echogram, the pleura line is visualized in the form
of a hyperechoic line and the sign of a “sea breeze” in the
M-mode of scanning.

DISCUSSION

The use of the ultrasound method for diagnosing pulmo-
nary pathology in pregnant women in the intensive care
unit in parallel with the X-ray method also made it possible
to identify changes in the parameters of external respi-
ration. All radiological changes in the lungs of pregnant
women were confirmed by ultrasound data [5, 6].

The revealed changes in the lungs were characterized by
the presence of more than 3 B lines in the corresponding
lobe of the lung, which is a characteristic of the intersti-
tial — alveolar syndrome in pneumonia. The presence of
subpleural consolidations correlated with the severity of
pneumonia and the presence of ventilation failure [8].

The detection of fluid in the pleural cavities had high
sensitivity and specificity with a minimum volume of fluid
from 15 ml, while X-ray verification of the presence of fluid
in the pleural cavities was possible only with an amount of
fluid with a minimum volume of 112 ml. Therefore, this
ultrasound research method is the most sensitive.

In addition, it was found that ultrasound can determine
intrapulmonary and extrapulmonary changes in the early
stages of pathology, which is important when using this
diagnostic method in pregnant women, as a gentler, fast
and at the same time informative method.

Such diagnostics can be widely used in pediatric practice
as a good alternative to other methods of examination.

CONCLUSIONS

1. A technique for ultrasound examination of broncho-
pulmonary pathology in pregnant women has been
developed and implemented.

2. Ultrasound criteria for lung diseases of pregnant women
(pneumonia, pleurisy) were identified in the intensive
care unit.

3. This methodology and criteria for lung diseases make it
possible in the early stages of pathology to determine the
intra and extrapulmonary changes in the broncho-pul-
monary system in pregnant women.

4. The ultrasound picture of lung diseases is due to gen-
eral clinical and ultrasonic features of the reflection of
ultrasonic waves from altered structures.

5. Ultrasonic semiotics of pleurisy is characterized by the
presence of echo-negative contents in the pleural cavities.
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6. In patients with lung diseases, there was a restrictive
type of respiratory failure without a change in the gas
composition of the blood.
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ABSTRACT

The aim: Was to investigate the status of endotoxicosis parameters in patients with chronic pancreatitis depending on the presence of a combination with type 2 diabetes
mellitus, as well as their impact on the functional capacity of the pancreas.

Materials and methods: 87 outpatients with CP with concomitant type 2 diabetes and without it were examined. The main group consisted of 62 patients with CP in the phase
of therapeutic exacerbation in combination with diabetes mellitus in a state of sub- or full compensation, the comparison group — 25 patients with isolated CP, the control group
consisted of 30 healthy individuals. The content of malonic aldehyde in the blood was determined by reaction with thiobarbituric acid, the levels of medium-molecular peptides
MMP1 and MMP2 — by the method of Gabrielyan, circulating immune complexes — by precipitation in 3.75% ethylene glycol with followed photometry.

Results: The presence of active endotoxicosis and lipid peroxidation in CP was established, which was significantly more significant in the comorbidity of CP with type 2 diabetes:
erythrocyte intoxication index was higher by 19.2%, the content of medium molecules MMP1 — by 29.5%, MMP2 — by 35.4%, malonic aldehyde — 10.9%, circulating immune
complexes — 23.9%, ceruloplasmin — by 11.9% (p <0.05)

Conclusions: A deeper level of excretory and incretory insufficiency of the pancreas in concomitant diabetes mellitus 2, which deepened with increasing endotoxicosis by the
level of erythrocyte intoxication index based on an increase in the strength of significant moderate and moderate inverse correlations between it and fecal a-elastase such in
isolated CP (respectively r=-0.517 and r=-0.471, p<0.05) and significant direct moderate and medium strength correlations between levels of HbA1cand erythrocyte intoxication
index — respectively r=0.552 and r=0.337, p<0.05.

KEY WORDS: chronic pancreatitis, type 2 diabetes mellitus, endotoxicosis, medium molecular weight peptides, erythrocyte intoxication index, functional insufficiency

of the pancreas

INTRODUCTION

The progression of chronic pancreatitis (CP), especially
in combination with type 2 diabetes mellitus (DM2),
occurs under conditions of oxidative stress and chronic
inflammation due to both specific and nonspecific factors
that determine the constant presence of varying degrees of
endotoxicosis [1, 2]. In CP, the activation of free radical or
lipid peroxidation (LPO) processes leads to systemic mem-
branopathy with the development of regenerative-plastic
insufficiency syndrome at the level of the whole organism,
which determines the multiorgans of the pathology with
predominant lesions of barrier systems and detoxifying
organs [3]. Aldehydes, LPO products, are able to activate
mononuclear cells, including pancreatic star cells and
Kupfer cells, which produce collagen, the liver, cause
cross-linking of cytokeratins to form Mallory cells, and
stimulate neutrophil chemotaxis. In CP and DM2, some
of the free fatty acids coming from the intestine or formed
in the liver are transported to the mitochondria, where
B-oxidation and subsequent oxidation occur in the Krebs
cycle. In the process of regeneration of reduced forms of

Wiad Lek. 2021;74(4):869-873

coenzyme electrons, NAD and FAD are transferred to the
mitochondrial respiratory chain, where phosphorylation
of ADP occurs with the formation of ATP. It is known that
even during normal operation of the respiratory chain,
some electrons react with oxygen, which leads to the syn-
thesis of reactive oxygen species (ROS) - superoxide an-
ionic radicals, hydrogen peroxide, singlet oxygen, hydroxyl
radical, nitroxyl radical, and others. [4]. The formation
of ROS is enhanced under the influence of factors that
disrupt the respiratory chain - these are endogenous and
exogenous substances such as TNF-a, medium molecular
weight peptides (MMP), nitric oxide, circulating immune
complexes (CIC), iron, copper, ethanol, cerulop, drugs, etc.
It has long been proven that long-term or excessive intake
of ethanol, which is one of the etiological factors of CP,
leads to the synthesis of cytochrome P450 2E1, the main
enzyme of the microsomal system of ethanol oxidation,
and increased ROS formation [5]. Separation of oxidation
and phosphorylation leads to the formation of excess ROS,
which, in turn, cause damage to mitochondrial DNA,
which exacerbates dysfunction of the respiratory chain.
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ROSs have direct cytotoxicity by activating Fas-mediat-
ed apoptosis of pancreatic cells. ROSs also initiate LPO,
exacerbating endotoxicosis, leading to the formation of
toxic compounds, including malonic aldehyde (MA),
4-hydroxynonenal F-isoprostanes, etc., which can both
directly cause the death of pancreatic cells and hepatocytes,
and induce cytotoxic immune reactions due to covalent
binding to cellular proteins, as well as the formation of
cytokeratins (Mallory cells), fibrogenesis and chemotaxis of
polymorphonuclear neutrophils. In addition, ROS promote
the secretion of cytokines (TNF-a, TGF-, IL-8) by mono-
nuclear phagocytes, which potentiate these pathological
processes. It is established that the increase of LPO in CP
contributes to changes in the morpho-functional properties
of erythrocytes: their ability to deformation and resistance
to LPO decreases, catecholamine-depositing function
changes, which deepens hypoxia. Thus, the vicious circle of
LPO and endotoxicosis is closed. It is proved that in CP and
DM2 there is an increase in the level of CIC, which under
certain conditions can be fixed in the vessels and cause an
inflammatory reaction. In chronic processes, they circulate
in the blood for a long time, maintaining the conditions for
the defeat of target tissues [6]. It has been established that at
low concentrations CICs can cause B-lymphocyte prolifer-
ation, and at high concentrations they can inhibit it. There
are reports that under the influence of high concentrations
of CIC there is an increase in the activity of T-suppressors,
especially those that contain IgG, as well as inhibition of
the activity of natural killers [7]. A well-known pro-in-
flammatory component is ceruloplasmin, which is, on the
one hand, an active antioxidant and, on the other hand, a
marker of active inflammation and endotoxicosis.

All these factors, in our opinion, can contribute to the
maintenance of inflammatory chronic process in the pan-
creas, as well as torpid destructive changes in the tissues
and organs of patients with CP in combination with DM2,
deepening the functional insufficiency of the pancreas,
which makes further study [8, 9]. This is important to
consider in the comprehensive treatment of such comorbid
patients, which would improve their quality of life, would
stop the further progression of CP and diabetes through
rational correction of pancreatic dysfunction [10].

THE AIM

The aim of the study was to investigate the state of the
parameters of endotoxicosis in patients with chronic pan-
creatitis, depending on the presence of a combination with
type 2 diabetes, as well as their impact on the functional
capacity of the pancreas.

MATERIALS AND METHODS

We examined 87 outpatients with CP with concomitant
DM2 and without it, who were registered at the Ternopil
Center of Primary Health Care. The average age was (49.33
+ 11.54) years. The duration of CP in the entire cohort of
patients ranged from 1-30 years, the average duration was
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(10.05 + 0.83) years. The duration of comorbidity of CP
and DM2 ranged from 0 to 25 years, the average duration
was (8.93 + 0.60) years, in 76% of patients the disease
lasted up to 10 years, in the remaining 24% — more than
10 years, in 24% — up to 5 years. The diagnosis of CP was
established according to the clinical and statistical classifi-
cation proposed by the State Institution “Research Institute
of Gastroenterology of the National Academy of Medical
Sciences of Ukraine” in 2003, as well as the Order of the
Ministry of Health of Ukraine dated 10.09.2014 Ne 638 “On
approval and implementation of medical documents». The
diagnosis of DM2 was verified by the Order of the Ministry
of Health of Ukraine from Ne 1118 from 21.12.2012 “On
approval and implementation of medical and technological
documents for standardization of medical care for type 2
diabetes”

The main group consisted of 62 patients with CP in the
phase of therapeutic exacerbation in combination with
diabetes mellitus in a state of sub- or full compensation,
the comparison group - 25 patients with isolated CP, and
the study groups were comparable in age, sex, duration and
treatment of the underlying disease in the previous stages.
The control group consisted of 30 healthy individuals who
were representative of the study groups by age, sex and
social status.

The state of LPO as a marker of oxidative stress was eval-
uated by the content of MA, the determination of which
is based on the fact that at high temperatures in an acidic
environment MA reacts with thiobarbituric acid, forming
a colored trimethine complex. Evaluation of endogenous
intoxication (EI) was performed by the levels of MMP1 and
MMP2 by the method of Gabrielyan: studied the optical
density of serum at wavelengths of 254 and 280 nm, thus
determining the content of those MMP, which contain aro-
matic amino acids, and those that do not contain. The CIC
level was determined by selective precipitation in 3.75%
ethylene glycol, followed by photometry. The EI index
(IEI) was determined by the Togaibayev method, which is
based on the idea of erythrocytes as a universal adsorbent.
Determination of CP content was performed taking into
account its exceptional ability to oxidize n-phenylenedi-
amine dihydrochloride to form a violet compound.

RESULTS

In the table 1 presents the obtained data of studying the
parameters of endotoxicosis in CP depending on the pres-
ence of comorbid DM2. The analysis of the obtained results
allowed to prove the presence of active EI and LPO in CP,
which was significantly more significant in the comorbidity
of CP with DM2: erythrocyte IEI was higher by 19.2%, the
content of MMP1 - by 29.5%, MMP2 - by 35.4 %, MA
- 10.9%, CIC - 23.9% (p <0.05). Determination of CIC
content is a cost-effective marker not only of EI, but also
of strengthening the protective response of the immune
system by increasing the number of antigen-antibody
complexes that accumulate and damage the pancreas and
other organs.
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Table I. Comparative analysis of the parameters of endotoxicosis and LPO at CP depending on the presence of concomitant DM2

El parameter Control group Patients with CP Patients with CP and DM2
P (n=30) (n=25) (n=62) ! P Ps
IEl, % 27,25+1,22 49,23+2,65 58,69+1,46 <0,05 <0,05 <0,05
MMP1 334,11+2,64 438,71+21,10 568,44+18,29 <0,05 <0,05 <0,05
MMP2 147,53+1,23 206,26+10,86 279,25+7,37 <0,05 <0,05 <0,05
MA, pumol /1 2,81+0,095 531+0,14 5,89+0,11 <0,05 <0,05 <0,05
CIC, con. un. 64,19+1,65 104,29+1,34 129,38+1,41 <0,05 <0,05 <0,05
Ceruloplasmin, mg/| 245,60+2,61 305,47+8,91 341,70£9,45 <0,05 <0,05 <0,05
Note: 1. p, - the reliability of the difference in the parameters of patients with CP in relation to such control groups;
2.p, - the reliability of the difference in the parameters of patients with (P and DM2 in relation to such control groups;
3. p, - the significance of the difference in the parameters of patients with CP and DM2 in relation to such groups with isolated CP.
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We analyzed the dependence of excretory (on the level of
fecal a-elastase) and excretory (on the content of HbA1c, %)
functions of the pancreas in patients with CP and CP in
comorbidity with DM2 (data in Fig. 1-2) from IEL%. IEI
was considered one of the indicative integrative markers
of endotoxicosis, so its relationship with the parameters
of the functional capacity of the CP can be judged on the
role of EI in the course of CP in combination with DM2.

The data of fig. 1-2 indicate a significant effect of IEI on
the level of exocrine insufficiency of the pancreas in the

Fig. 4. Dependence of HbA1¢, % on the level of IEI of patients with CP in
combination with DM2

content of fecal a-elastase, which was more significant in
the combined course of CP and DM2 in comparison with
that at CP: this is evidenced by the established moderate
and moderate inverse correlations between IEI and fecal
a-elastase in patients with CP and comorbidity of CP and
DM2 (respectively r=-0,471 and r=-0,517, p<0,05).
According to the correlation analysis (Fig. 3-4), it was
also proved to increase the strength of significant direct
moderate and medium correlations between the levels
of HbAlc and IEI in patients with isolated CP and CP
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in combination with DM2 (respectively r=0.337 and
r=0.552, p<0.05), which proved a deeper level of incretory
insufficiency of the pancreas in concomitant DM2, which
deepened with increasing endotoxicosis at the level of IEL

CP activation was also found to be 11.9% (p <0.05),
which can be explained by the presence of certain reserves
of the antioxidant defense system even in such comorbid
patients. The statistically significant increase at CP relative
to the control group and especially in concomitant DM2
relative to the group of isolated CP can also be explained
by the activity of inflammation and endotoxicosis in the
phase of mild therapeutic exacerbation of CP, which can
be performed in an outpatient setting.

DISCUSSION

Many studies have been found to investigate the effects of
CP on DM2 [11, 12]. Gregory, PX et al studied influence of
non-derivative ducts of the pancreas and inflammation on
the development of exocrine insufliciency of the pancreas
and other trophological indicators [13]. Hollemans, R.A. et al
studied the effect of changes in the pathogenetic parameters
of various body systems on the development of exocrine
insufficiency of the pancreas as a result of acute pancreatitis
[14]. The influence of changes in the inflammatory system
and other pathological changes on the development of
exocrine insufficiency of the pancreas was also studied [15].
The influence of dysbiotic changes of intestinal microflora
on the development and deepening of exocrine insufficiency
of the pancreas has been studied [16]. The effect of exocrine
insufficiency treatment on pathogenetic parameters and
trophological status parameters was also studied [17]. The
influence of trophological status parameters on the devel-
opment of pathological processes in patients with chronic
pancreatitis has been studied. [18]. However, we did not
find a study that would show the influence of endotoxicosis
parameters on the development of exocrine insufficiency of
the pancreas and other trophological indicators.

Therefore, the obtained data proved the fact that the
formation of endocrine insufficiency of the pancreas in
CP in the form of DM2 occurs against the background of
increased EI, LPO and immune disorders. The increase in
the content of the pool of MMP, MA and CIC in the body
with comorbidity of DM2 proves the presence of deepening
of homeostasis due to increased catabolic processes and an
increase in their toxic effects. In addition, the increase in
the content of the CIC confirms the presence of an active
inflammatory process in CP in the phase of therapeutic
exacerbation. This figure was significantly higher in CP
with concomitant DM2.

Thus, the obtained data proved the presence of inflamma-
tion, endotoxicosis and LPO in the long-term course of CP
and comorbidity of CP and DM2, which is the cause and
consequence of deepening exocrine and endocrine insufhi-
ciency of the pancreas according to the correlation analysis.

A limitation of our study is not too many indicators that
we studied in the groups of patients during treatment and
rehabilitation included in the study.
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CONCLUSIONS

1) proved the presence of CP in the active course of endo-
toxicosis and lipid peroxidation, which was significantly
more significant in the comorbidity of CP with DM2:
erythrocyte intoxication index was higher by 19.2%,
the content of medium molecules MMP1 - by 29.5% ,
MMP2 - by 35.4%, malonic aldehyde - 10.9%, circu-
lating immune complexes - 23.9%, ceruloplasmin - by
11.9% (p<0.05);

2) proved a deeper level of excretory and incretory insufficien-
cy of the pancreas in concomitant diabetes mellitus, which
deepened with increasing endotoxicosis by erythrocyte
intoxication index based on an increase in the strength of
significant moderate and moderate inverse correlations
between it and fecal a-elastase such in isolated CP (respec-
tively r=-0.517 and r=-0.471, p<0.05) and significant direct
moderate and medium strength correlations between levels
of HbAlcand erythrocyte intoxication index - respectively
r=0.552 and r=0.337, p<0, 05.

In the future, we plan to study the manifestations of trop-

hological insufficiency of patients with CP and DM2 and

to propose methods for adequate correction of established
pathogenetic and clinical disorders.
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ABSTRACT

The aim: Is to study the level of knowledge, skills, abilities, and health indicators of students during the formation of their healthy lifestyle.

Materials and methods: The research was conducted at Zhytomyr Ivan Franko State University and Polissya National University in 2018-2020. Thus, 882 students (385 males
and 497 females) of different specialties between the ages of 17 and 23 were examined. To assess the level of knowledge, skills, and abilities of students during the formation
of a healthy lifestyle, a survey was conducted. The health level of students was assessed by the method of the qualitative express assessment of the physical health level, which

made it possible to assess the dynamics of the quality of forming a healthy lifestyle.

Results: It was found that only 5.7 % of male and 6.4 % of female students had a high level of knowledge of all the health components; only 7.0 % of male and 8.3 % of female
students had a high level of knowledge about the factors of health formation and skills in using them both during training and future professional activity; 20.3 % of male and 14.7 %
of female students did not have knowledge about the negative impact of bad habits on health; 19.3 % of male and 18.3 % of female students did not know the components of a
healthy lifestyle atall; 17.9 % of male and 21.7 % of female students did not have motivational attitudes towards a healthy lifestyle and did not know how to form them. It was
found that most of the indices of both male and female students that characterize the level of students’health deteriorated significantly during their studies (p<0.05-0.001).

Conclusions: The research showed that most students (both males and females) did not follow a healthy lifestyle. It was reflected in the low health level of most students
and the negative dynamics of the indices that characterize the level of health in the process of studying. All this requires taking into account the features of forming a healthy

lifestyle of students in physical education classes at higher education institutions.

KEY WORDS: health, healthy lifestyle, physical education, students

INTRODUCTION

The problem of forming, maintaining, and strengthening
health has always been important for humans and has
been the subject of medical and biological, psychological
and pedagogical, and social and philosophical research
[1, 2, 3]. Maintaining health, preventing diseases, and
following a healthy lifestyle have always depended on the
development level of the society. The formation of students’
understanding and belief that health is the highest value
of a person, which must be preserved and maintained
continuously, requires a certain educational work during
sports and health and fitness activities [4, 5].

Studying the psychological and pedagogical aspects of
the formation of students’ to health, scientists [6, 7] have
developed criteria that are characteristics of their compo-
nents, namely: the orientation of health needs, the ability
to assess personal psychophysical qualities, the skills in
operating specific health tools, and the creative approach
to the choice of the physical activity forms. The orienta-
tion to the health values of students is formed taking into
account the following psychological and pedagogical con-
ditions: the orientation of students to the reproduction and
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development of valeological values; strengthening health
functions in the areas of education and leisure of students;
the creative attitude to the use of modern approaches in
valeological and vocational education; the intensification
of the development, expansion, and enrichment of the
orientations of future specialists, including them in creative
physical fitness and health activities [8, 9].

The scientific research [10, 11] proved that regular exer-
cises, which is one of the main factors of a healthy lifestyle,
should be taken throughout life. A special stage for a large
number of people, the future elite, is studentship. Young
students have always been characterized by a high level of
intellectual development, the desire to acquire professional
knowledge, social independence, and high motor activity.
In studentship, the age formation of an organism comes to
an end, motor and vegetative functions reach the highest
interaction and development. The studentship is consid-
ered to be the final stage of the progressive age development
of motor and mental functions. That is why in this period
of biological development, the body of students is quite
flexible and highly-adaptive to physical exercises. In this
period of human development, physical exercises are the
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Table I. The level of knowledge, skills, and abilities of the HEI students to maintain their own health (n = 385 males; n = 497 females, %)

Levels
The factors of health formation Gender - - -
High Sufficient Middle Low Poor
males 5.7 16.6 38.7 21.8 17.2
The components of health
females 6.4 219 32.1 21.3 18.3
males 7.0 17.9 39.5 24.2 1.4
The main factors of health formation
females 83 23.5 41.5 16.9 9.8
males 8.1 20.5 43.9 20.3 6.7
Bad habits and dangerous factors
females 9.9 25.6 41.3 14.7 8.5
The causes of diseases and loss of males 5.6 15.8 39.7 24.9 14.0
working capacity females 6.2 229 323 21.1 17.5
males 7.6 17.4 44.5 25.7 4.8
Motor activity and its means
females 7.7 244 33.2 18.9 15.8
Self-assessment of body state and males 7.8 18.7 43.4 234 6.7
health females 8.7 24.7 425 16.3 7.8

most important means of physical and mental health, the
natural and biological basis for the harmonious develop-
ment of personality, and effective life [12, 13].

THE AIM

The aim of this study is to investigate the level of knowledge,
skills, abilities, and health indicators of students during the
formation of a healthy lifestyle.

MATERIALS AND METHODS

The research was conducted at Zhytomyr Ivan Franko
State University (ZSU) and Polissya National University
(PNU) in 2018-2020. Thus, 882 students (385 males and
497 temales) of different specialties between the ages of 17
and 23 were examined. To assess the level of knowledge,
skills, and abilities of students during the formation of a
healthy lifestyle, a survey and expert assessment of the
students’ of higher education institutions (HEI) knowl-
edge, skills, and abilities to maintain their own health and
adhere to the rules and norms of a healthy lifestyle (HLS)
were conducted. The health level of students was assessed
by the method of the qualitative express assessment of the
physical health level (G. L. Apanasenko) [14], based on the
calculated body weight, life, power, and Robinson indices
and Martin-Kushelevsky test, which made it possible to
assess the dynamics of the quality of forming a healthy
lifestyle. The readiness of students to follow a healthy life-
style is an integral personal formation, which is the result
of purposeful training, which makes it possible to carry out
personal and, in the future, professional health-improving
activities. The readiness of students to implement HLS in
the process of life was considered as one of the aspects of
the student’s readiness for personal development, and on
the other hand, as the readiness for a productive life. The
state of health and a healthy lifestyle were identified as the
main factors determining the need for a healthy lifestyle.

The research methods included the analysis and gen-
eralization of literature sources, questionnaires, expert
evaluation, testing of health indicators, methods of math-
ematical statistics.

RESULTS

A healthy lifestyle is a very common concept, which is
interpreted by each student in their own way. Some of
them consider this concept to be more physical, others -
spiritual. One aspect of a healthy lifestyle is maintaining
ones own body in good physical condition. It is known that
the health of students is affected by many factors, and the
most important of them is a lifestyle — a set of sustainable
forms of life activities that determine the way of life and
habits. If students constantly and persistently took care of
their own health from childhood, they base the life on such
stable useful habits, skills, behavior, such way of thinking,
perception of others and themselves, which determine
their main direction - the way to health, thus, they choose
a healthy lifestyle.

A healthy lifestyle involves following certain rules that
ensure harmonious development, high efficiency, spiri-
tual balance, and health. The stable concept of “a healthy
lifestyle” is based on the individual system of behavior
and habits of each individual, which provides one with
the necessary standard of living and healthy longevity.
A healthy lifestyle involves practical actions aimed at
preventing diseases, strengthening all body systems,
and improving general well-being. At the same time, the
conducted survey and expert assessment of knowledge,
skills, and abilities of the students of higher education
institutions to maintain their own health showed that only
5.7 % of male and 6.4 % of female students had a high level
of knowledge of all the components of human health, 16.6
and 21.9 % respectively had a sufficient level, 38.7 and
32.1 % - the middle level, and 39.0 % of males and 39.6
% of females had a very low level or did not have such
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Table I1. The level of knowledge, skills, and abilities of the HEI students to comply with the norms and rules of a healthy lifestyle (n = 385 males;
n = 497 females, %)

Levels
The formation factors of a healthy lifestyle Gender
High Sufficient Middle Low Poor
. males 10.1 21.8 48.8 15.9 34
Components of a healthy lifestyle
females 9.3 209 51.5 13.9 44
Motivational and values-based attitude to a males 9.6 22.1 50.4 11.2 6.7
healthy lifestyle females 7.9 187 51.7 16.5 5.2
Psychological and pedagogical determinants of males 8.1 194 488 164 73
a healthy lifestyle formation females 6.8 169 51.8 183 6.2
Knowledge and skills in forming a healthy males 9.1 22.3 51.2 127 4.7
lifestyle females 9.7 195 54.1 129 38
males 7.5 16.6 434 255 7.0
Health and fitness technologies
females 6.1 16.4 47.2 22.7 7.6

Table I11. The dynamics of the physical health indicators of the HEI students during two years of study (n=882, X-m)

Goder  Thebsingstiberns  Theedeihenin
Body mass index, kg/m?
- males (n=138) 23.1+0.16 24.4+0.18 5.40 <0.001
females (n=273) 21.9+0.10 23.0+0.12 7.04 <0.001
males (n=247) 23.3+0.12 24.2+0.14 4.88 <0.001
PNU females (n=224) 21.7+0.11 22.7+0.13 6.46 <0.001
Life index, ml/kg
males (n=138) 55.7+0.87 53.9+0.90 1.44 >0.05
23U females (n=273) 45.1+£0.64 42.8+0.67 248 <0.05
males (n=247) 55.9+0.78 54.1+0.75 1.66 >0.05
PNU females (n=224) 44.9+0.56 43.1+£0.54 2.31 <0.05
Power index, %
males (n=138) 60.1+0.69 56.9+0.66 3.35 <0.001
23U females (n=273) 40.5+0.48 37.4+£0.51 4.43 <0.001
males (n=247) 60.3+0.52 57.7+0.49 3.64 <0.001
PNU females (n=224) 40.7+0.50 38.6+£0.54 2.85 <0.01
Robinson index, c. u.
males (n=138) 94.9+0.76 95.3+0.78 0.83 >0.05
U females (n=273) 94.7+0.58 95.4+0.60 0.84 >0.05
PNU males (n=247) 94.5+0.62 95.0+0.64 0.56 >0.05
females (n=224) 94.2+0.52 95.0+£0.55 1.06 >0.05
Martin-Kushelevsky test, s
males (n=138) 131.2+0.88 136.1+£0.79 4.14 <0.001
U females (n=273) 137.5+£0.81 142.8+0.85 4.51 <0.001
males (n=247) 129.7+0.75 133.6+0.78 3.60 <0.001
PNU females (n=224) 134.4+0.79 139.5+£0.82 4.48 <0.001

knowledge at all (Table I). Similar results were shown by  of males and 8.3 % of females had a high level of such
students in the research of students’ knowledge about the  knowledge, skills, and abilities and could use them both
factors of health formation, which found that only 7.0 %  during the study and professional and life activities. At
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the same time, 35.6 % of males and 26.7 % of females did
not have such knowledge and did not know what factors
can affect their health positively. A very large number of
students did not know the impact of bad habits, dangerous
factors, the causes of diseases, and the role of physical
activity in their prevention. It was also found that 26.5 %
of male and 33.4 % of female students could self-assess
their health at a high and sufficient level and at the same
time 30.1 % of males and 24.1 % of females had low and
poor levels of knowledge and were unable to assess their
own health.

This indicates that the existing system of physical ed-
ucation of students can not fully solve the problems that
would change the attitude of students to their own way
of life. The aim of physical education, in addition to the
formation of motor skills, abilities, and physical qualities,
should be educational work. The purpose of such edu-
cational work should be aimed not only at the period of
studying at HEI but, above all, at students’ further life
and should promote the formation of positive attitudes
to the factors that improve health and negative attitudes
to bad habits and excess weight and obesity.

At the same time, our research showed that 19.3 % of
male and 18.3 % of female students did not know the
components of a healthy lifestyle at all; 17.9 % and 21.7 %
respectively did not have motivational attitudes to a
healthy lifestyle and did not know how to form them
(Table II). Accordingly, such students do not have the
need to form a healthy lifestyle, they lack the knowledge
and skills how to do it or appropriate physical culture and
health technologies to improve their own health.

In order to check the effectiveness of students’ compli-
ance with a healthy lifestyle and assess their health, the
method of G. L. Apanasenko was used. Thus, the analysis
of the body mass index showed that its dynamics had a
negative trend: the body mass index of both male and
female students deteriorated significantly during the 1st
- 2nd years of study (p<0.001) (Table III). It indicated
the low efficiency of health and fitness activities. In par-
ticular, classes were held only in the second year once a
week at ZSU in 2018-2019, and only in the first year for
one term in the 2019-2020 academic year. In terms of
PNU, classes were held in the 1st - 2nd years of study for
two years. Therefore, the difference between the indica-
tors of body mass index at the beginning and end of the
study of the PNU students was smaller, in comparison
to ZSU students.

The study of the life index showed that the ZSU students
had a greater difference between the indicators at the be-
ginning and end of the study and, consequently, a worse
level of respiratory function. It is important to note that
female students of both HEI were recorded to have more
pronounced negative changes in the life index than male
students: the difference between the initial and final data
of the male students of both HEI was unreliable (p>0.05),
and that of female students - significant (p<0.05).

The analysis of the power index confirmed the low ef-
ficiency of health and fitness activities at HEI, especially

at ZSU, where the number of physical education classes
was lower. The power capabilities of the students (both
men and women) of both HEI at the beginning of the
study was assessed as lower than the middle, and at the
end of the study - as low. The analysis of the Robinson
index showed that it tended to deteriorate concerning
the students (both men and women) of both HEI, but
no significant difference between student performance at
the beginning and end of the study was found (p>0.05).

The study of the results of the Martin-Kushelevsky test
(heart rate recovery after 20 squats in 30 s) showed a sig-
nificant (p<0.001) difference between the indicators before
and after the study; the indicators of the heart rate recovery
duration of the students of all groups were found to be
significantly lower than they were at the beginning, which
indicated a deterioration in the effectiveness of students’
recovery processes. It proved the lack of effectiveness of
the modern physical education process at HEI in terms
of promoting the health of students and the formation of
their healthy lifestyle.

DISCUSSION

Scientists have different interpretations of health. Some
scientists [2, 3, 15] present health as a state with constant-
ly changing environmental conditions in relation to the
adaptive capacity of the human body. Other scientists [4, 7]
consider health as a set of abilities of an individual and the
features of one’s behavior, which can be used to determine
the liability to diseases, while health is the sum of the
reserve capabilities of the main functional systems of the
human body. At the same time, every year the health status
of young people deteriorates by an average of 10-15 %,
the level of physical and mental health decreases, the
socio-cultural values of physical education are leveled [1,
13]. The deterioration of students’” health is also associated
with detraining, stress, negative environmental impact,
failure to perform ergonomics, the lack of physical activity,
resulting in an increase in the number of students with
disabilities [5, 9, 11].

The study of the compliance with and formation of a
healthy lifestyle by students has many different interpre-
tations and recommendations. It indicates that there is no
single way to maintain a healthy lifestyle and active life. To
form an attitude to a healthy lifestyle and its observance
by students both during their studies at HEI and in later
life, it is necessary to begin with the assessment of the
availability of knowledge and skills in following a healthy
lifestyle; the assessment of health status, the presence of
bad habits, diseases, and disorders of the musculoskeletal
system and the ways to eliminate them; the awareness of
each student of the need to maintain a healthy lifestyle,
showing interest in specific types of its manifestation; the
assessment of students” activity in terms of meeting the
requirements of a healthy lifestyle; the implementation of
health measures in life; the formation of a positive attitude
of students to the means of physical culture and sports
and the discipline of Physical Education; the formation
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of a psychological attitude to maintaining high motor
activity, a negative attitude towards bad habits, excess
weight, etc.; the identification of the types of physical
activity that meet the individual capabilities of students
and their temperaments best; building confidence that
the time spent exercising is compensated by good health;
goal setting and compliance with it, despite fatigue, the
lack of time, bad weather, etc.; the availability of different
options for individual programs of physical culture and
health-improving classes.

CONCLUSIONS

1. The modern system of physical education at HEI
should provide training of students in terms of the
formation of a healthy lifestyle by educating conscious
responsibility for their own health, personality-ori-
ented choice of goals, means, and methods of its
correction taking into account their own needs and
motivation, promoting health, free and conscious
choice of physical culture and health technologies of
training and the awareness of one’s own responsibility
for the realization of this choice.

2. The process of teaching students to form a healthy
lifestyle is considered as a special combination of in-
ternal factors of physical culture: morphofunctional,
psychological, physical, and personal developments and
external factors characteristic of modern conditions
of physical education and optimization of the physi-
cal education at HEI in the direction of preservation,
strengthening, and formation of the health of students.

3. Psychological and pedagogical conditions for the for-
mation of students healthy lifestyle are the creation of a
healthy educational environment as a space of individual
opportunities to choose the physical activity for physical
development, physical fitness, health promotion, and the
effective forms of physical culture and health-promoting
activities; the formation of a conscious motivational and
values-based attitude of students to participate in sports
and health and fitness activities and a stable need for
physical self-improvement; taking into account the age
and individual characteristics of students, improving the
pedagogical competence of physical education teachers
as a factor in mastering health-preserving learning
technologies.
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ABSTRACT

The aim: Study of the relationship between cervical insufficiency and dysplastic stigma in miscarriages.

Materials and methods: 80 pregnant women were examined at 23-27 weeks of gestation.) Group | included 40 pregnant women with the threat of premature birth, with
habitual miscarriage and correction of cervical insufficiency (Cl) by using pessary in the anamnesis. Group Il consisted of 20 pregnant women with the threat of premature birth
and correction of Cl by using pessary without the burden of habitual miscarriage, the control group of 20 almost healthy pregnant women.

Results: The studies revealed phenotypic signs of dysplastic stigmatization in 39 (97.5 + 2.5%) pregnant women of group |, in 18 (90.0 + 6.9%) group Il and in 4 (20.0 + 9.2%)
control, which indicates a high prevalence of connective tissue dysplasia in women with CI, which also has a laboratory reflection in the form of increased excretion per day of
oxyproline and a decrease in total glycosaminoglycans in both groups at risk of preterm birth.

Conclusions: The most common gestational complication in women with connective tissue dysplasia is the risk of premature birth. Improving existing and finding new diagnostic

and therapeutic measures for women with UDCTD will reduce the risk of preterm birth.

KEY WORDS: UDCTD, preterm birth, pregnancy, glycosaminoglycans, oxyproline, dysplastic stigmatization

INTRODUCTION

The urgency of the problem of miscarriage in women
with undifferentiated forms of connective tissue dysplasia
is primarily due to the high prevalence that occurs in the
general population up to 80%]1]. Miscarriages is the most
common complication of the gestational process. Babies
born at 23-27 weeks of gestation cause up to 50% perinatal
mortality.

One of the significant factors in the genesis of prema-
turity is the syndrome of undifferentiated connective
tissue dysplasia (UDCTD), which in women with cervical
insufficiency (CI) of unknown origin is about 30%, and
the frequency of premature birth (PB) with CI correction
reaches 30 % [2,3,4]. The main causes of PB in this case
are rupture of membranes, chorioamnionitis, eruption of
the suture on the cervix. It is known that in the human
body connective tissue performs a structural, retaining,
supporting, mechanical, homeostatic and immunological
function|5,6,7].

Abnormal connective tissue structure in women with sys-
temic tissue dysplasia is closely associated with disruption
of both collagen synthesis and metabolism and changes in
biodegradation. At defects of structure of collagen, elastin,
glycopeptides, proteoglycans, fibroblasts there can be an
inferiority of a connective tissue stroma of a uterus, and
in particular an internal os of the cervix, leading to the CL
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Congenital defects of systemic connective tissue dyspla-
sia are manifested by various stigmatization. Differentiated
forms have pronounced genetic markers, undifferentiated
forms are manifested by phenotopic markers.

Recently, there is no objection to progressive growth
in populations of individuals with dysplastic pheno-
types, which is considered as a result of anthropogenic
factors [8, 9].

It is undeniable that undifferentiated connective tissue
dysplasia plays an important role in asymptomatic short-
ening and dilation of the internal os of the cervix, which
contributes to premature birth [9].

Timely detection of dysplastic stigma will improve the di-
agnosis and prediction of miscarriages on the background
of CI, which is of great scientific and practical importance.

THE AIM
Study of the relationship between cervical insufficiency
and dysplastic stigma in miscarriages.

MATERIALS AND METHODS

80 pregnant women were examined at 23-27 weeks of
gestation. Group I included 40 pregnant women with the
threat of premature birth, with recurrent spontaneous
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Table 1. (Frequency of phenotypic dysplastic stigmatization of research groups) (M+m)

Groups of pregnant women

Phenotypic signs 1 group Il group Control
(n=40) (n=20) (n=20)
Ectodermal dysplastic stigmatization

subcutaneous venous plexus 27,573 15,0+8,2 5,0+2,5
blue sclera 27,573 15,0+8,2 -
Visual impairment 22,5+7,9 15,0+8,2 -

skin depigmentation 22,5+7,9 10,0+6,9 5,0+2,5
Hyperplasticity of the skin 22,5+7,9 15,0+8,2 -
pale skin 12,5£5,3 10,0+£6,9 -
Hemangioma or telangiectasia 7,5%4,2 5,0£2,5 -

Bone and skeletal dysplastic stigmatization

hypermobility of the joints 72,5+7,1 55,0+11,4 20,0+9,2

posture disorders 57,5£7,9 55,0£11,4 20,0+9,2
asthenic body structure 52,5+7,2 45,0£10,4 -
sandal-shaped slit on the foot 42.5£76 10,0£6,9 -
abnormalities in tooth growth 15,0+5,7 10,0+6,9 -

Visceral dysplastic stigmatization

renal dysplasia 77,5+6,9 50,0+11,5 5,043,2

abnormal forms of the gallbladder 65,0+7,6 50,0+11,5 5,0+3,2

mitral valve prolapse 52,5£7,9 45,0+6,4 10,6+£4,9

open oval hole 17,546,1 10,0+4,9 2,0+1,2
abnormal structure of the uterus 7,5+3,4 5,0+2,2 -
umbilical hernia 5,0+2,2 - -

miscarriage and correction of cervical insufficiency (CI)
by using pessary in the anamnesis. Group II consisted of
20 pregnant women with the threat of premature birth and
correction of CI by using pessary without the burden of
recurrent spontaneous miscarriage, the control group of 20
almost healthy pregnant women.To study the condition of
the connective tissue, which included a clinical evaluation
of dysplastic stigmatization, the total level of glycosami-
noglycans in the serum and excretion of oxyproline in the
urine were determined.

Statistical processing of the obtained data was performed
using the programs “Microsoft Excel. When using medical
and statistical analysis, the mean values and error (M +
m) were calculated, and the probability of the difference
between the groups was determined by the Student’s t-test.)
All results were considered valid if p <0.01 for the survey
results and p <0.05 in all other cases.

RESULTS AND DISCUSSION

The studies revealed phenotypic signs of dysplastic stig-
matization (DS) in 39 (97.5 + 2.5%) pregnant women
of group I, in 18 (90.0 + 6.9%) group II and in 4 (20.0 +
9.2%) control. Ectodermal dysplastic stigmas were repre-
sented by subcutaneous venous plexus, blue sclera, visual

disturbances, depigmentation, pallor, skin hyperplasticity,
hemangiomas or telangiectasia. and stretch marks.

Among the skeletal stigmas should be noted asthenic
body structure, posture disorders, hypermobility of the
joints, sandal-shaped slit on the foot, abnormalities in
tooth growth. Visceral phenotypic signs of dysplastic stig-
matization are represented by renal dysplasia, abnormal
forms of the gallbladder, mitral valve prolapse, open oval
hole (d = 2.8 + 1.3 mm), abnormal structure of the uterus,
umbilical hernia.

The threshold of phenotypic stigmatization is signifi-
cantly higher in groups I'and II (p <0.05) than the control.

Among pregnant women of groups I and IT there was an
increased excretion per day of oxyproline, which amounted
t060.2 = 31.3 and 57.0 + 23.1 mg/ day, respectively, against
the background of reduced total serum glycosaminogly-
cans, which did not differ significantly in groups.

The results of studies revealed among pregnant wom-
en at risk of preterm birth in cervical insufficiency a
high frequency of dysplastic stigmatization, which
may indicate molecular genetic mechanisms of devel-
opment, collagenopathy in this obstetric pathology.
According to modern ideas, the signs of undifferentiated
connective tissue dysplasia(UDCTD) are considered as a
condition caused by inhibition of the activity of enzymes
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of various parts of the mitochondrial, the essence of which
is reduced to “mitochondrial dysfunction[10].

It should be noted that the etiopathogenesis of the pre-
mature birth in women with cervical insufficiency on the
background of UDCTD for which there are a number of
reasons, namely: genetic predisposition to collagenopathy,
metabolic changes, chronic inflammation of the female
genitals, micronutrient deficiency[11,12,13].

According to our data in the I group of pregnant women
the asthenic type of the constitution coinciding with data
of other authors prevailed.[14,15]. Among other manifes-
tations of bone pathology, the most common were joint
hypermobility, posture disorders and abnormalities in
tooth growth, which can be closely related to both disor-
ders of phosphorus-calcium metabolism and magnesium
deficiency[16,17,18].

Diagnostically significant markers of visceral manifestations
of dysplasia were found: renal dysplasia, abnormal forms of
the gallbladder, mitral valve prolapse, open oval hole, abnor-
mal structure of the uterus. Along with visceral markers of
dysplasia, ectodermal stigmas in the form of varicose veins,
increased skin extensibility, depigmentation, the appearance
of stretch marks and umbilical hernia during pregnancy were
quite common in these patients. Among patients of groups I
and IT there was an increased excretion per day of oxyproline,
which was 60.2 + 31.3 and 57.0 + 23.1 mg / day, respectively,
against the background of reduced total levels of serum gly-
cosaminoglycans, which did not differ significantly in groups,
but significantly higher than the control group.

CONCLUSIONS

1. The most common gestational complication in women
with UDCTD is the premature birth on the background
of cervical insufficiency.

2. Improving existing and finding new diagnostic and ther-
apeutic measures in pregnant women with UDCTD, will
significantly reduce the risk of premature birth.

REFERENCES

1. Nechaeva G., Viktorova I., Druk I. Displaziya soedinitel” noj tkani:
rasprostranennost’, fenotipicheskie priznaki, assocziaczii s drugimi
zabolevaniyami [Connective tissue dysplasia: prevalence, phenotypic
features, associations with other diseases].Doctor.2006;1:19-23.(in
Russian).

2. Holianovskyi 0.V. Mekhedko V.V. Halych I.D. Bachynska M.A.
Istmiko-tservikalna nedostatnist i suchasni metody korektsii [Cervical
insufficiency:Modern correction methods].Ukranian medical journal
“Female doctor”.2012;2:39-45. (in Ukrainian).

3. VinkJ., Feltovich H. Cervical etiology of spontaneous preterm birth.
Semin Fetal Neonatal Med. 2016; 21(2): 106—112. DOI: 10.1016/j.
$iny.2015.12.009.

4. LukinaT., Pavlov 0., Kozina E. Management of pregnant women with
undifferentiated connective tissue dysplasia. Journal of New Medical
Technologies eJournal. 2015; 9(4). DOI: 10.12737/16165.

5. DietzH.P, Steensma A. B.Which women are most affected by delivery
related changes in pelvic organ mobility?: Eur J Obstet Gynecol Reprod
Biol. 2003 Nov 10;111(1):15-8. doi: 10.1016/50301-2115(03)00155-6.

882

6.

10.

1.

12.

13.

14.

15.

16.

17.

18.

Lukianenko N.S. Mistse nedyferentsiiovanoi dysplazii spoluchnoi
tkanyny v patolohii dytiachoho viku [The place of undifferentiated
connective tissue dysplasia in the pathology of childhood]. Child
Health.2015;2(61):80-85. (in Ukrainian).

. Shcherbyna M.0. Markery rozpadu kolahenu v rozvytku prolapsu

henitalii u zhinok v perymenopauzi [Markers of collagen breakdown
in the development of genital prolapse in perimenopausal women].
Currentissues of pediatrics, obstetrics and gynecology.2016;2:111-114,
(in Ukrainian).

. Gurbanova S.R. Rol nedifferenczirovannoj displazii soedinitel noj

tkani v patogeneze istmiko-czervikal noj nedostatochnosti [The role
of undifferentiated connective tissue dysplasia in the pathogenesis of
cervical insufficiency]. Materials of the 14th Congress of Obstetricians
and Gynecologists of Russia.2008;63-64.(in Russian).

. Prokip U.Ye. Udoskonalennia diahnostychno-terapevtychnykh zakhodiv

pry idiopatychnii istmiko-tservikalnii nedostatnosti [Improvement of
diagnosticand therapeutic measures in idiopathic cervical insufficiency].
2016: 20 p. (in Ukrainian).

Torshin 1.Yu., Gromova 0.A. Molekulyarny'e mekhanizmy" vozdejstviya
magniya na displaziyu soedinitel  noj tkani [Connective tissue dysplasia,
cell biology and molecular mechanisms of magnesium action]. Russian
medical journal.2008; 16(4):230-238.(in Russian).

Abrahamovych 0. 0. Faiura 0. P. Abrahamovych U. 0. Komorbidnist:
suchasnyi pohliad na problemu; klacyfikatsiia (povidomlennia pershe)
[ Comorbidity: a modern view of the problem; classification (first
message)].Lviv Clinical Bulletin. 2015; 4 (12): 56-64. (in Ukrainian).
Magomedov S., Zhabchenko I., Oleshko V. et al. Features of connective
tissue metabolism and microelements in blood serum of pregnant
women with cervical insufficiency.eureka:healthsciences. 2018;6:30-36.
DOI:http://eu-jr.eu/health/article/view/784.

Nikitin V. A., Vasil"eva L. V., Tolsty"kh E. M. et al. Rol sistemnogo
vospaleniya v razvitii komorbidnosti pri khronicheskoj obstruktivnoj
bolezni legkikh [The role of systemic inflammation in the development
of comorbidity in chronic obstructive pulmonary disease]. Tuberculosis
and lung disease journal. 2017;6(95):61-65(in Russian).

Shibel'qut N.M., Zakharov 1.S., Mozes V.G. Techenie beremennosti i
iskhody" rodov u zhenshhin s nedifferenczirovanny mi formami displazii
soedinitel” noj tkani[Clinical implications of phenotypic and biochemical
manifestations of undifferentiated forms of connective tissue dysplasia
in pregnant women].Medicine in Kuzbass. 2009;8(6):28-32 (in Russian).
SmirnovaT.L., Gerasimova L.I. Features of clinical manifestations of the
syndrome of undifferentiated connective tissue dysplasia. Doctor.Ru.
2018;8(152):40-44. DOI: 10.31550/1727-2378-2018-152-8-40-44.
SmimovaT.L., Gerasimova L., Sidorov A.E. et al. Osobennosti techeniya
beremennosti i rodov u zhenshhin s sindromom nedifferenczirovannoj
displazii soedinitel” noj tkani [Features of the course of pregnancy and
childbirth inwomen with the syndrome of undifferentiated connective
tissue dysplasia]. Practical medicine. 2018;16(6):39-44. (in Russian).
DomnitskaiaT.M., D'iachenko A.V., Kupriianova 0.0. et al. Klinicheskoe
znachenie primeneniya magniya orotata u podrostkov s sindromom
displazii soedinitel noj tkani serdcza [Clinical value of the use of
magnesium orotate in adolescents with syndrome of cardiac connective
tissue dysplasia]. Cardiology. 2005; 3(45):76-81. (in Ukrainian).
Shvarts H. Ya. Vitamin D, D-gormon i al fakal" czidiol: mediczinskie,
molekulyarno-biologicheskie i farmakologicheskie aspekty [Vitamin
D, D-hormone and alfacalcidol: medical, molecular biological and
pharmacological aspects].Ukrainian rheumatological magazine.
2009;3:63-69. (in Ukrainian).



EPIDEMIOLOGY OF THE PREVALENCE OF PHENOTOPIC SIGNS UNDIFFERENTIATED CONNECTIVE TISSUE...

ORCID and contributionship:

Tunzala V. Ibadova : 0000-0003-0113-8995 ¢ CORRESPONDING AUTHOR
Vasyl V. Maliar: 0000-0001-9950-5014 5PF Tunzala V. Ibadova
Vitalii V. Maliar: 0000-0002-1310-535X BF Uzhhorod national University
Volodymyr V. Maliar: 0000-0003-0350-3255 PF 1 Narodna sqr., 88000 Uzhhorod, Ukraine
tel: +-380506303138
Conflict of interest: e-mail: tunzala.ibadova@uzhnu.edu.ua
The Authors declare no conflict of interest.
Received: 17.11.2020
Accepted: 04.03.2021

A —Work concept and design, B — Data collection and analysis, C— Responsibility for statistical analysis,
D —Writing the article, E — Critical review, F — Final approval of the article

883



Wiadomosci Lekarskie, VOLUME LXXIV, ISSUE 4, APRIL 2021 © Aluna Publishing

ORIGINAL ARTICLE

THE STUDY OF ACTION THE OZONE IN THE SURGICAL TREATMENT
OF INFLAMMATORY PROCESSES BY DIABETES MELLITUS

DOI: 10.36740/WLek202104113

Svitlana Y. Karatieieva, Nataliia Y. Muzyka, Karolina I. Yakovets, Oksana V. Bakun, Ksenia V. Slobodian
BUKOVINIAN STATE MEDICAL UNIVERSITY, CHERNIVTSI, UKRAINE

ABSTRACT

The aim: was to improve the course of purulent wounds in diabetes by using physical therapies.

Materials and methods: we investigated 122 patients with diabetes mellitus and wound processes. We divided all patients on the two groups. Our study
groups were 50 patients who had therapy by ozone together with other general treatment and surgery treatment (daily dressings, ointments and solutions).
Our control groups were 72 patients, who had treated only by general methods and surgery treatment (daily dressings, ointments and solutions).The patients of
our explore group had received intravenous injection of saline ozone solution together with other general treatment and surgery treatment (daily dressings, ointments
and solutions).

Results: it had studied of indicators of oxidative modification of proteins, lipid peroxidation in blood plasma, antioxidant protection during this period, there were no significant
changes in these parameters between the control and experimental groups. As the result of the study was found that the leukocyte index of intoxication in patients in the main
and control groups was almost indistinguishable. Regarding the indexes of hematological index of intoxication, which decreased during the treatment of patients of the main
group, and different from the patients of the control group, in which this indicator increased sharply. The result of the study of changes in the indicators of sorption capacity of
erythrocytes showed that the level of sorption capacity of erythrocytesin patients in the main group during treatment, also decreased, compared with patients in the control group.
Conclusions: Therefore, the use of ozone in the treatment of patients with complicated forms of diabetes does not cause a negative impact on the dynamics of homeostasis
and indicators of the level of intoxication of the body. Ozone therapy has a beneficial effect on the course and wound process in patients with diabetes with purulent processes.

KEY WORDS: diabetes mellitus, wounds, physical methods, indices of homeostasis

INTRODUCTION

Diabetes is a disease that affects more than 425 million
people in the worldwide. There are nearly 1.3 million pa-
tients in Ukraine, and it are increasing every year. Almost
104,000 Ukrainians have been diagnosed with diabetes
for the first time in 2017 — 2% more than in 2016. [1, 2]

During from ten to fifteen years, diabetes can be cause a
great deal of damage to the whole body, especially if there
are significant complications, even if all the requirements
for treatment and diet are met. Most often, with this dis-
ease, the composition of the blood changes, which leads to
chronic damage to all vital organs. The peripheral vessels,
especially the lower extremities, suffer first of all, which
leads to the occurrence of «diabetic foot» syndrome. In
the treatment of this complication, it is important to use,
along with drugs that adjust blood sugar and symptomatic
treatment, as well as local treatment methods.

The treating diabetes and its complications is an extraor-
dinary task. In this regard, it is important to study in detail
the causes and course and various methods of treatment
of diabetes, which makes it possible to detect the presence
of certain activity of physical methods of treatment of this
pathology. 3, 4].

884

Wiad Lek. 2021;74(4):884-886

Diabetic foot — is defeat of the feet of patients with di-
abetes in the form of purulent-necrotic processes, ulcers
and bone and joint lesions, occurs against changes in the
peripheral nerves, blood vessels, skin and soft tissues, bones
and joints. It is a major cause of lower extremity amputa-
tions in patients with diabetes mellitus. There are vascular,
nerve-trophic and mixed forms of diabetic foot. [5, 6, 7].

The main processes in progression of inflammatory com-
plications of wounds in ill by diabetes mellitus are exactly
the changes regarding of lipid peroxidation, antioxidant
protection and the oxidative modification of proteins [8, 9].

Therefore, the challenge is to find new ways to treat the
complications of diabetes. It is also important to take
into account the maximum effectiveness and low cost of
treatment. Exactly such methods of treatment include
physical methods.

The finding effective and inexpensive therapies is one of
the most important medical searches. And given that the
number of patients with diabetes is increasing dramatically,
so research into this area is extremely important to treat
the complications of diabetes [10].

In the treatment of physical methods also use ozone
therapy, because ozone has different properties, in partic-
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ular has a pronounced antibacterial effect, hematopoiesis,
improves reparative processes and more. [11].

THE AIM
The aim of our work was to improve the course of purulent
wounds in diabetes by using physical therapies.

MATERIALS AND METHODS

In our work, we had investigated 122 patients with diabe-
tes mellitus and the wound processes. We had divided all
patients on the two groups.

The our study groups were 50 patients who had therapy
by ozone together with other general treatment and sur-
gery treatment (daily dressings, ointments and solutions).

The our control groups were 72 patients, who had treat-
ed only by general methods and surgery treatment (daily
dressings, ointments and solutions).

The patients of our explore group had received intrave-
nous injection of saline ozone solution together with other
general treatment and surgery treatment (daily dressings,
ointments and solutions).

The patients our study groups had received ozone solu-
tion for 7-12 days.

The our control groups had had treated only by general
methods and surgery treatment (daily dressings, ointments
and solutions).

The presence of inflammatory processes was evaluated
by the patient’s admission to the hospital, at the time of re-
ceiving appropriate treatment, and at the time of recovery.

We had studied the levels of oxidative modification of
proteins in blood plasma and the indicators of lipid per-
oxidation in blood plasma had studied too.

Also, to evaluate the effect of ozone therapy on the course
of the wound process and to evaluate the effectiveness of
this physical method of treatment in patients with purulent
wounds in diabetes, we had evaluated the leukocyte index
of intoxication. Were leukocyte index of intoxication was
normal about 1,0+0,5.

RESULTS

During the course of observation in the treatment of pa-
tients with complicated forms of diabetes mellitus, which
in addition to conservative treatment, various surgical
interventions were performed (resections and disarticula-
tions of the phalanges of the fingers of the lower extrem-
ities, opening of the suppurative processes of the anterior
abdominal wall and femur, shin area).

When we were studied of indicators of oxidative mod-
ification of proteins, lipid peroxidation in blood plasma,
antioxidant protection during this period, there were no
significant changes in these parameters between the control
and experimental groups.

Therefore, it can be concluded according to this obser-
vation and study, given the absence of significant changes
in the relevant indicators (oxidative modification of

proteins, lipid peroxidation in blood plasma, antioxidant
protection), that the use of ozone therapy in patients with
complicated forms of diabetes does not adversely affect
this link pathological process.

The course of changes in the indexes of intoxication was
also studied: leukocyte index of intoxication, hematological
index of intoxication and sorption capacity of erythrocytes
in patients of the main and control groups.

As aresult of the study (at the time of admission, during
treatment, at the time of discharge), it was found that the
leukocyte index of intoxication in patients in the main and
control groups was almost indistinguishable.

Regarding the indexes of hematological index of intox-
ication, which decreased during the treatment of patients
of the main group, and different from the patients of the
control group, in which this indicator increased sharply.

The result of the study of changes in the indicators of
sorption capacity of erythrocytes showed that the level of
sorption capacity of erythrocytes in patients in the main
group during treatment, also decreased, compared with
patients in the control group.

The increase in hematologic index of intoxication in patients
in the control group can be regarded as a significant sign
of existing intoxication in the body. The decrease in these
indicators in the patients of the base group makes it possible
to consider this as a low level of intussusception syndrome.

DISCUSSION

Therefore, given the dynamic course of indicators of oxi-
dative modification of proteins, lipid peroxidation in blood
plasma, antioxidant protection during this period, there
were no significant changes in these parameters between
the control and experimental groups. And leukocyte index
of intoxication, hematological index of intoxication and
sorption capacity of erythrocytes in patients of the main
and control groups [8].

As aresult of the study (at the time of admission, during
treatment, at the time of discharge), it was found that the
leukocyte index of intoxication in patients in the main and
control groups was almost indistinguishable. Regarding
the indexes of hematological index of intoxication, which
decreased during the treatment of patients of the main
group, and different from the patients of the control group,
in which this indicator increased sharply [2].

The result of the study of changes in the indicators of
sorption capacity of erythrocytes showed that the level of
sorption capacity of erythrocytes in patients in the main
group during treatment, also decreased, compared with
patients in the control group [6].

The increase in hematologic index of intoxication in patients
in the control group can be regarded as a significant sign of
existing intoxication in the body. The decrease in these indi-
cators in the patients of the base group makes it possible to
consider this as a low level of intussusception syndrome [4].

Therefore, all the obtained results indicate that the use
of ozone as a physical method in the complex treatment of
patients with complications of diabetes mellitus does not
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contribute to the negative impact of this method on the
indexes of intoxication and homeostasis of blood. And it
gives an opportunity to consider these results as a positive
effect of ozone therapy in the complex treatment of patients
with complicated forms of diabetes [5].

CONCLUSIONS

1. Therefore, the use of ozone in the treatment of patients
with complicated forms of diabetes does not cause a
negative impact on the dynamics of homeostasis and
indicators of the level of intoxication of the body.

2. Ozone therapy has a beneficial effect on the course and
wound process in patients with diabetes with purulent
processes.
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ABSTRACT

The aim: Objective of the research was to study peculiarities of free radical oxidation and antioxidant protection parameters of the oral fluid in children with chronic catarrhal
gingivitis with underlying diabetes mellitus.

Materials and methods: Oral fluid was examined in 105 children aged 12 including somatically healthy ones with intact periodontium and chronic catarrhal gingivitis,
suffering from diabetes mellitus up to 5 years and more than 5 years with chronic catarrhal gingivitis. The parameters of lipid peroxide oxidation (level of diene conjugates,
Malone dialdehyde) and antioxidant protection (activity of SOD and catalase, POM, whole protein; ceruloplasmin; HS-groups) of the oral fluid were determined.

Results: The results obtained are indicative of available probable difference in the examined parameters among children depending on their general state of health and periodontal
tissue condition. The best parameters were found among somatically healthy children with intact periodontium. They deteriorated in children with chronic catarrhal gingivitis
available irrespective of their general state of health. They reached the most critical level in children with diabetes mellitus lasting longer than 5 years.

Conclusions: The course of chronic catarrhal gingivitis in children, both somatically healthy and those suffering from diabetes mellitus, is associated with increased parameters
of lipid peroxide oxidation and decreased enzymatic activity of the antioxidant protection system of the oral fluid. The most considerable changes are found in patients suffering

from diabetes mellitus lasting more than 5 years.

KEY WORDS: lipid peroxide oxidation, antioxidant protection, oral fluid

INTRODUCTION

Current views concerning genesis of dental diseases are
based on a considerable role of membrane-stabilizing
processes and mechanisms realizing them. There is a great
amount of scientific studies that present arguments concern-
ing lipid oxidation constantly available in all the organs and
tissues under physiological conditions in small amounts .
Under certain conditions, due to high chemical activity, rad-
icals react with the major biological compounds disturbing
their structure and functions. The antioxidant body system
controls and inhibits all the stages of free radical reactions
beginning from their initiation till the formation of hydrop-
eroxides and Malone dialdehyde. Failure of the antioxidant
protective mechanisms promotes an increased level of lipid
peroxide oxidation (LPO) products in the body, resulting in
realization of a non-specific complex of damage of the cellu-
lar membranes. Proteins play an important role in metabolic
processes. When the processes of lipid peroxide oxidation are
intensified, protein modification processes occur resulting
in their fragmentation, denaturation, loss of their biological

Wiad Lek. 2021;74(4):887-890

activity leading to disorders of regenerative processes in the
tissues [1,2,3]. The role of lipid peroxide oxidation process-
es and the antioxidant system state in the development of
different diseases including diabetes mellitus is confirmed
[4,5]. At the same time, intensification of protein oxidative
modification (POM) and LPQO, decrease of the antioxidant
protection system activity of the oral fluid are found in case
of inflammatory diseases of the periodontal tissue [6, 7, 8].

THE AIM

Study peculiarities of free radical oxidation and antioxidant
protection parameters of the oral fluid in children with chronic
catarrhal gingivitis with underlying diabetes mellitus.

MATERIALS AND METHODS

To solve the task stomatological and laboratory examina-
tion of 105 children aged 12 was carried out. 65 children
suffering from diabetes mellitus treated at the Children
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Table I. Parameters of lipid peroxide oxidation of the oral fluid of children in the groups of observation (M+m)

Parameters of lipid peroxide oxidation (Mtm)

Groups, number of children POM Diene conjugate Malone dialdehyde
(nmol/mg of protein) (mcM/ml of saliva) (mcmol/L)
Group 1 (n=22) 138,25+5,91 5,18+1,45 55,04+1,26
Group 2 (n=18) 176,61+4,01 8,47+0,93 70,59+1,36
p' <0,05 <0,05 <0,05
Group 3 (n=35) 202,57+2,35 15,53+0,73 91,68+1,19
p? <0,05 <0,05 <0,05
ol <0,05 <0,05 <0,05
Group 4 (n=30) 215,22+1,35 19,31£0,81 103,59+1,10
p* <0,05 <0,05 <0,05
[o8 <0,05 <0,05 <0,05
[old >0,05 >0,05 >0,05

Notes:

p' — difference probability of parameters in children of groups 1and 2;
p? — difference probability of parameters in children of groups 1and 3;
p’ — difference probability of parameters in children of groups 2 and 3;
p* — difference probability of parameters in children of groups 1and 4;
p* — difference probability of parameters in children of groups 2 and 4;
p® — difference probability of parameters in children of groups 3 and 4.

Table I1. Parameters of the antioxidant protection of the oral fluid among children from the groups of observation (M+m)

Parameters of the antioxidant protection (M+m)

Groups of children,

Whole protein SOD (UN/min*

Ceruloplasmin Catalase (nmol/ min*

number HS-groups (pM/
(g/L) mg of protein) mg of protein) (mg/L) mg of protein)
Group 1(22) 3,26+0,43 10,53+0,52 120,29+4,03 132,36£3,94 6,69+1,15
Group 2 (18) 8,23+0,91 7,36+0,11 85,98+1,69 106,99+4,19 4,71£0,56
p' <0,05 <0,05 <0,05 <0,05 <0,05
Group 3 (35) 14,58+0,13 5,03+0,13 67,59+0,76 91,3+3,77 2,31+0,03
p? <0,05 <0,05 <0,05 <0,05 <0,05
p? <0,05 <0,05 <0,05 <0,05 <0,05
Group 4 (30) 17,26+0,09 4,42+0,05 56,68+0,82 79,85%3,03 1,75£0,02
p* <0,05 <0,05 <0,05 <0,05 <0,05
p° <0,05 <0,05 <0,05 <0,05 <0,05
p® >0,05 >0,05 >0,05 >0,05 >0,05

Notes:

p' — difference probability of parameters in children of groups 1and 2;
p? — difference probability of parameters in children of groups 1and 3;
p’ — difference probability of parameters in children of groups 2 and 3;
p* — difference probability of parameters in children of groups 1and 4;
p° — difference probability of parameters in children of groups 2 and 4;
p® — difference probability of parameters in children of groups 3 and 4.

Endocrinological Department of the Municipal Institution
“Regional Children Clinical Hospital” were examined in-
cluding 35 individuals with diabetes lasting up to 5 years
(group 3), and 30 ones with diabetes lasting longer than
5 years (group 4). The groups of comparison consisted
of children without underlying pathology with healthy
periodontium (22 individuals — group1) and with chronic
catarrhal gingivitis (18 individuals - group 2).
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Oral fluid of children from the groups of observation
was the material for additional examination. Oral fluid of
children for paraclinical examination was collected in the
morning after rinsing the oral cavity twice with distilled
water. The material was obtained by means of spitting out
without stimulation of salivation in the volume of 5-6 ml.
The material was transported and stored at -5°C. Before
biochemical analyses the oral fluid was centrifuged during
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15 minutes at a speed of 3000 rpm. Supernatant was used
for examination. The following parameters were deter-
mined: the level of diene conjugates, Malone dialdehyde
by N.D. Stalna’s method [1977]; catalase activity with the
use of ammonia molybdate [ M.A. Koroliuk,1988]; SOD
activity by S.Chevari’s method [1985]; POM degree was as-
sessed by the principle of interaction of amino acid protein
residues with 2,4-dinitrophenylhydrazine with the forma-
tion of derivatives [E.E.Dubynina, S.O. Burmistrov,1995]
in modification [I.F. Meshchyshen,1998]; whole protein;
ceruloplasmin; HS-group.

The results obtained were statistically processed by Student
method. The results with p<0,05 were considered reliable.

RESULTS AND DISCUSSION

The parameters of lipid peroxide oxidation of the oral fluid
of children from the groups examined possessed a reliable
difference depending on the general health state and peri-
odontal tissue condition (Table I). The best parameters
were observed among somatically healthy children and
intact periodontium. The worst parameters were found
in children with chronic catarrhal gingivitis and diabetes
mellitus lasting longer than 5 years.

Somatically healthy children with underlying diabetes
mellitus and chronic catarrhal gingivitis present activation
of the protein oxidative modification processes of the oral
fluid in comparison with children having healthy peri-
odontal tissue. POM degree of the oral fluid depends on
the availability and duration of the underlying disease (di-
abetes mellitus) and periodontal tissue diseases available.
The highest parameter was found among children suffering
from diabetes mellitus longer than 5 years and have chronic
catarrhal gingivitis. Protein oxidative modification degree
in children from group 1 is by 1,28 times lower than in
children from group 2. Thus, the course of chronic catarrhal
gingivitis in somatically healthy children occurs together
with deterioration of the parameter (p<0,05). The param-
eter increases in children suffering from diabetes mellitus
lasting up to 5 years (by 1,15 times) and those with the
duration of more than 5 years (by 1,22 times). A probable
difference among the examined parameters depending
on the duration of the underlying disease was not found,
though numerical values differed.

The concentration of diene conjugates was the highest
in patients with chronic catarrhal gingivitis and duration
of diabetes mellitus of more than 5 years. In comparison
with somatically and stomatologically healthy children this
parameter 3,73 times increased (5,18+1,45 mcM/ml - in
group 1 against 19,31+0,81 mcM/ml - in group 4). A similar
tendency was found concerning Malone dialdehyde as well.
The numerical values deteriorate in children with chronic
catarrhal gingivitis, and it becomes of a maximum value in
patients with inflammatory processes in the periodontal
tissue and diabetes mellitus lasting for more than 5 years.

The antioxidant protection system functioning regulates
free radical processes in the cells and tissues promoting
ensuring free radical homeostasis in the whole body and

oral cavity in particular. Examination of the parameters of
antioxidant protection of the oral fluid in children from
the groups of observation found their difference (Table II).
The whole protein parameter is of a special attention, since
it 5,3 times increases among the patients from group 4 in
comparison with group 1, and the parameter of catalase
activity 3,8 times decreases (6,69+1,15 nmol/min*mg of
protein - in group 1 against 1,75+0,02 in group 4). Hydro-
gen peroxide is utilized by the intracellular iron-containing
enzyme catalase which is functioning in a close relation
with SOD. Therefore, examination of this parameter is im-
portant. Our studies found its decrease among the patients
from groups 2,3 and 4 in comparison with healthy children
(group 1). The worst parameter was found in children from
group 4. It was 2,4 times lower than that of children from
group 1. A probable difference of superoxide dismutase
enzyme activity in children with different duration of
diabetes mellitus was not found, but the parameters were
worse in patients suffering from diabetes mellitus more
than 5 years (5,03+0,13 UN/min* mg of protein in group
3 against 4,42+0,05 - in group 4).

The parameters of activity of HS-groups and ceruloplas-
min decrease in case of inflammatory processes in the
periodontal tissue, especially among children suffering
from diabetes mellitus longer than 5 years.

A probable difference of POM, diene conjugates, Malone
dialdehyde, whole protein, HS-group, ceruloplasmin, SOD
activity, catalase of the oral fluid of children was found
among different groups of observation. The highest rates
were observed in children with a history of diabetes and
suffering from it for more than 5 years. Increase of lipid
peroxide oxidation parameters and decrease of enzymatic
activity of the antioxidant protective system of the oral fluid
were found in children with chronic catarrhal gingivitis
available. The most considerable changes are found in pa-
tients with diabetes mellitus lasting for more than 5 years.
Thus, the processes of antioxidant protection in children
are influenced by the presence of somatic pathology and
its duration, which is confirmed by the literature [2,6].

CONCLUSIONS

The results obtained force to regulate the processes of
antioxidant protection in children with chronic catarrhal
gingivitis especially with diabetes mellitus by means of
development of therapeutic complexes which is a subject
of further studies.
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ABSTRACT

The aim is to substantiate the expediency of performing physical exercises by representatives of the security and defence sector to reduce the negative impact of management

activities factors on their state of health.

Materials and methods: The peculiarities of professional activities of 82 officers of the National Police and the Armed Forces of Ukraine, who had military and special ranks
of “lieutenant colonel’, “colonel” and held senior positions (heads of faculties, departments, divisions, services and other units) were studied. Research methods: theoretical
analysis and generalization of literature sources, pedagogical observation, interviews, questionnaires.

Results: It was found that management activities are characterized by a number of negative factors, which negatively affect the body of management level officers. With
systematic interference, they significantly worsen the state of officers’health and negatively affect the effectiveness of their management activities.

Conclusions: Physical education has significant potential in improving the efficiency of professional activities of management level officers, strengthening their health and
enhancing working ability. The direction of improving physical training of management level personnel is determined as increasing the amount of general physical training,
conducting classes with different orientations taking into account the age group, service load and training within the working time pattern.

KEY WORDS: negative factors, management activities, physical education, health

INTRODUCTION

In recent years, there has been a tendency towards re-
duction of the level of physical fitness and health of the
population of Ukraine. Representatives of the security
and defence sector i. e. servicemen and police officers are
not an exception. This is especially true for management
level, whose professional activities are characterized by
a significant reduction in physical exercises, high intel-
lectual loads, stresses, responsibility for decision-making
and more.

The works [1-5] point out a deterioration of the state of
health and the level of physical fitness of the male popula-
tion of Ukraine in recent years under conditions of social,
economic and political instability: the rate of depopulation
in Ukraine ranks the 2™ place in the world, the 1-2" place
in Europe for mortality from cardiovascular diseases; the
average life expectancy of men in Ukraine is 10-12 years
lower than in the European Union countries; more than
70 % of the adult male population have low and below
average levels of physical health. The probability of death
of working age men is 38.4 %, which is one of the worst
indicators among the civilized countries of the world. More

Wiad Lek. 2021;74(4):891-895

than 80 % of fatalities in middle-aged and elderly people at
the present time account for hypertension, atherosclerosis,
and obesity.

Modern management activities of the security and defence
sector representatives take place under specific conditions
associated with significant psychological load, constant
growth of information, high level of responsibility for deci-
sions, overload of the intellectual sphere, high nervous and
emotional stress, long-term limitation of motor performance
and preservation of static postures. These factors lead to a
decrease in mental and physical performance, deterioration
of the body’s major systems (especially cardio-respiratory),
the appearance of excess weight, and with systematic action
can worsen health and cause various diseases (hypertension,
coronary heart disease, etc.) [6-8].

According to many scientists [9-11] physical education
is one of the ways to overcome the negative impact of
adverse factors of professional, including management
activities. Physical education is designed to increase the
level of physical fitness, improve physical development
and functional capabilities of servicemen and police
officers, strengthen their health, improve psycho-emo-
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tional state, enhance working ability, expand professional
performance, provide a range of recreational and reha-
bilitation activities.

THE AIM

The aim of this study is to substantiate the expediency of
performing physical exercises by representatives of the
security and defence sector to reduce the negative impact
of management activities factors on their state of health.

MATERIALS AND METHODS

The research was conducted at the National Academy of
Internal Affairs (Kyiv, Ukraine) and the Military Acade-
my (Odessa, Ukraine) in 2016-2020. The peculiarities of
professional activities of 82 officers of the National Police
and the Armed Forces of Ukraine, who had military and
special ranks of “lieutenant colonel”, “colonel” and held
senior positions (heads of faculties, departments, divisions,
services and other units) were studied.

Research methods: theoretical methods included the
analysis and generalization of literature sources, compar-
ison was used to investigate the theoretical foundations of
the problem, pedagogical experience of physical education
implementation in the process of professional activities of
specialists to improve their health, working ability, lon-
gevity, increase the body’s resistance to negative factors of
professional activities; empirical methods included peda-
gogical observation, interviews, questionnaires in order to
clarify the characteristics of the professional activities of
management level officers, finding ways to apply physical
exercises by representatives of the security and defence
sector to reduce the negative impact of management ac-
tivities factors on their state of health.

The research was performed according to the require-
ments of the Regulations on Academic Honesty at the Na-
tional Academy of Internal Affairs, which were developed
on the basis of Ukrainian and world experience of ethical
rulemaking. The consent to participate in the research was
obtained from all subjects.

RESULTS

One of the main negative factors of modern management
activities is low motor performance. Low motor perfor-
mance results in various disorders of the body’s systems,
metabolism, and the appearance of excess weight, which
adversely affects the state of health and causes various
diseases [12]. First of all, the cardiovascular system suffers
(atherosclerosis, hypertension, coronary heart disease,
etc.), the condition of the musculoskeletal system dete-
riorates. As a result, there is a phenomenon of detraining
(deterioration of the bear of functional loads). Low motor
performance, nervous and emotional stress lead to chron-
ic stress [13]. Low motor performance adversely affects
the condition of the muscular system. Muscles become
flabby and shrink in size. The pectoral muscle sling does
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not perform its main function (the spine is not held in
a normal position), which leads to a deterioration in
the brain blood supply and, consequently, a decrease in
mental and physical working ability of management level
officers. Atrophic changes in part of the muscle fibres are
also noticeable, and the layer of adipose tissue between
them increases. Stability and reliability of coordination
of movements are lost, force and endurance of muscles
decrease. Muscle atrophy negatively affects the adaptive
mechanisms of blood circulation during physical load
and ultimately negatively affects the officers” health and
their ability to work [14].

In addition management level officers experience high
nervous and emotional stress. The scientists [13, 15]
claim that there is a decrease in working ability, increased
heart rate, respiration and pressure, difficulty distributing
attention, narrowing the scope of attention and memory,
increasing the number of erroneous actions, and rapid fa-
tigue as a result of nervous and emotional stress. A decrease
in the functional capabilities of the body and its reserves
lie at the heart of fatigue. One of the first signs of fatigue is
a decrease in mental activity since the service activities of
management level officers are closer in nature to the types
of mental and intellectual work. Memory, concentration,
distribution and switching of attention deteriorate in case
of fatigue. The initial period of fatigue is characterised by
a noticeable decrease in muscle strength and endurance,
impaired coordination of movements, as well as the speed
of reactions. Fatigue can also be manifested in the appear-
ance of irritability, deterioration of general physical and
mental state.

It would seem that the need for constant physical im-
provement of management level officers disappears in con-
nection with the reduction of muscular energy expenditure
and the increase of mental load. However, the studies show
that reducing the share of muscle energy expenditure in
the process of work in many cases does not reduce, but
increases the requirements for physical fitness of specialists
[16]. Thus, adverse factors dramatically impair the physi-
cal condition, working ability and health of management
level officers and the effectiveness of their overall service
activities. Therefore, the importance and role of physical
education in improving the effectiveness of management
activities, strengthening the health and tolerance of officers
towards various negative factors is increasing as never
before. Physical education, solving its basic task i. e. the
development of basic physical qualities, can solve aspect
problems such as the formation of emotional stability,
health promotion, formation of tolerance towards profes-
sional activities negative factors, etc. [2, 9, 19, 17].

We conducted a survey of 82 management level officers
in order to study the observance of a healthy lifestyle,
performing exercises to overcome the negative factors of
management activities by the management level officers.
The results of the analysis of the answers regarding a healthy
lifestyle keeping by management level officers showed that
only 10.3 % of officers regularly do morning exercises ev-
ery day (23 % — sometimes and 66.7 % — never); 85.7 % of
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officers get to the place of their service by public transport
or by their own car and only 14.3 % take a walk (mostly
officers who live in dormitories near the place of their
service). On weekends and holidays, preference is given to
passive types of physical activities and recreation (watching
TV, working on a computer, improving the professional
level, etc.) by 41.3 % officers; 37.3 % of officers spend their
free time with family and friends and only 9.5 % of officers
engage in exercises and sports, practice hardening tech-
niques, and prefer hiking. There is much tension around
the issue of obsessive habits, including smoking. Thus,
the question concerning tobacco abuse revealed the fact
that more than 50 % of management level officers smoke,
whereupon 20.6 % of surveyed officers use no more than
half a pack of cigarettes a day, 30.9 % - one pack or more
a day; only 6.7 % of management level officers answered
that they do not smoke. The analysis of the answers to the
question concerning the application of health promotion
factors showed that many management level officers (67.1
%) rarely or almost never use factors that contribute to the
preservation and promotion of health.

Irritability, depression, tiredness, headache and other
symptoms due to the negative effect of management ac-
tivities factors at the end of the working day (week) are
experienced by 88.9% of officers (22.2 % - sometimes, 51.6
% — often; 15.1 % — always) and only 11.1 % officers never
experience such symptoms. It is important to note that the
majority of officers, who always have similar symptoms and
complaints, belong to the older age groups (over 45 years
old, 94.7 %), which indicates that the negative impact of
management activities increases with age along with the
risk of various diseases occurrence.

The effectiveness of physical training in the formation of
the necessary qualities of specialists depends on the variety
of means used, their scope and direction. The studies [5,
7] showed the need for integrated use of various means of
physical education to optimize the physical well-being of
servicemen, whose activities take place in conditions of
limited motor performance. The peculiarity of the orga-
nization of physical education of servicemen, whose ac-
tivities have a pronounced hypodynamic nature, is the use
of general physical training means with the predominant
use of strength and endurance exercises. The scientists [ 10,
11] found that the overall level of development of officers’
physical qualities depends largely on the development of
endurance and strength. Therefore, physical education
classes for management level officers, whose activities
are accompanied by the influence of insufficient motor
performance and other negative factors, should be built
on the principle of versatile training.

The use of physical exercises to restore working ability
during mental work is of particular interest. A high level of
mental working ability is maintained provided that there is
constant optimal excitability of the respective areas of the
cerebral cortex. As a result of long-term mental work there
are inhibitory processes in the higher parts of the brain that
cause a decrease in attention, memory, ability to creatively
analyse information, and cause making errors. Periodic

transition to physical exercises in the form of classes can
speed up recovery of working ability, relieve fatigue feeling,
have a general health effect.

Physical exercises help to improve the mobility of ner-
vous processes in the course of mental work and thus
create the conditions for longer-term working abilities. The
author also notes that the stability of mental work depends
on the level of general physical fitness. Working ability
indicators were less stable in people having a low level of
general physical fitness. In the case of performing exercis-
es in the process of mental activities, their selection and
duration of working performance depend on the nature of
mental work. If it consists of the usual mental operations
that do not contain complex analytical components, then
in this case, moderate loads of increased duration will not
cause a decrease in the productivity of the main work. But
if the mental work is creative, associated with the analysis
of a wide range of information, then in this case, it is not
allowed disrupting the system of intercentral relations by
switching to intense muscle activities. Here the positive
effect is achieved by mild exercises, the performance of
which does not violate the dynamic stereotype of the main
work in the cortex. Excessive emotional impact, which can
also increase the excitability of the central nervous system
and complicate further inclusion in mental work, should
also be avoided when performing exercises in the process
of mental activities.

The content of the complexes that are performed in
the process of mental work should include exercises
that increase resistance to long-term maintenance of a
monotonous posture and physical inactivity (general
development exercises and exercises with your own body
weight); exercises that slightly excite the central nervous
system and have a preventive effect (hiking, slow running,
etc.); exercises that develop the muscles of the back and
abdomen, as well as stimulate blood circulation; special
exercises that focus the nervous system on future work.

DISCUSSION

Management activities require officers to maintain a
long-lasting permanent working position. However, its
long-term maintenance (static mode) is often more tiresome
than work, accompanied by little motor performance. A
disturbance of correlation between pulmonary ventilation
and blood supply of lungs owing to unevenness of breath
and decrease in saturation of blood with oxygen occurs in
the conditions of static work of average complexity. As a
result, the phenomenon of oxygen starvation (hypoxia) and
the accumulation of carbon dioxide are developed in the
body [8, 11, 18]. Scientists found [12, 13, 19, 20] that only
some servicemen endure 4-hour immobility in a “sitting”
posture without complaints of exhaustion, in which fatigue
is localized in the muscles of the neck, back and legs; the
cardiovascular system suffers the most. The expenditure of
neuromuscular energy to maintain posture is greater the
more uncomfortable posture is. Blood circulation deterio-
rates, stagnation occurs, and working ability is reduced in
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the case of long-term maintenance of a monotonous posture.
Management level officers spend most of their office

hours indoors in a forced posture (usually sitting), which
convincingly demonstrates the effect of a significant number
of negative factors on the officers’ body systems, including:
hypodynamics and hypokinesia, working hours and weeks,
nervous and emotional stress, mental overload and stress
and others. In addition, obsessive habits (mostly smoking)
and lack of time for physical training do not provide the
necessary level of physical fitness and health of management
level officers for the effective implementation of their man-
agement activities. Such activities occur over many years,
and with age, these factors lead to a significant decrease in
mental and physical performance, deteriorating the state of
health and the functioning of major body systems.

We set that the tasks of physical education of management
level personnel of the security and defence sector of Ukraine
are to increase the level of general physical fitness, strength-
en health, improve the functionality of the body’s major
systems, prevent diseases, prolong professional longevity,
ensure a high level of intellectual work capacity, enhance
resistance to negative factors of management activities.

It is established that the use of physical exercises in the
daily routine of management level officers should be aimed
at solving the following tasks:

- in the process of management activities — to change the
dynamics of subcortical processes, to create an optimal
background of excitability; to improve cerebral blood
circulation and metabolism, actively influencing the car-
diovascular system; to carry out preventive influence on the
musculoskeletal system and digestive organs; to eliminate
stagnation (especially in the pelvis and lower extremities);
to ensure high mental working ability (to improve memory,
thinking, attention); to improve emotional state;

- at the end of the working day - to develop and improve
physical qualities (formation of general physical fitness);
to strengthen muscles (to form a pectoral muscle sling);
to strengthen health, improve the activities of the cardio-
vascular, respiratory and other systems of the body; to
reduce the impact of physical inactivity and other adverse
factors of service activities; to reduce fatigue due to the
inclusion in the vigorous activities of muscle groups that
did not participate in the work process, and to recover
working ability.

CONCLUSIONS

It was found that management activities are characterized
by a number of negative factors (low motor performance,
stress, psychologic stress, monogony, etc.), which nega-
tively affect the management level officers’ bodies. With
systematic interference, they significantly worsen the state
of officers’ health and negatively affect the effectiveness of
their professional (management) activities. Physical edu-
cation has significant potential in improving the efficiency
of professional activities of management level officers,
strengthening their health, enhancing working ability and
prolonging professional longevity.
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It was established that the means of physical training of
management level officers of the security and defence sec-
tor of Ukraine should be simple, available and at the same
time effective and health-improving exercises of general
physical training.

The direction of improving physical training of manage-
ment level personnel of the security and defence sector of
Ukraine is determined as increasing the amount of gen-
eral physical training, conducting classes with different
orientations, taking into account the training within the
working time pattern.
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ABSTRACT

The aim: To identify the characteristics of the vaginal microbiota, cervical and uterine flora in women with the past history of sexually transmitted infections.

Materials and methods: A prospective study and the analysis of the vaginal microbiota, cervical and uterine flora were conducted in 96 women of reproductive age with
infertility after the past history of STIs, who planned to get pregnant using ART. Together they made up the group | (main group) and the (G included 30 women of reproductive
age, who planned pregnancy without a compromised reproductive history.

Results: Nonspecific vulvovaginitis (x2 = 31.6; p <0.001) was diagnosed in 63 (63.6%) patients of the group |, vulvovaginal candidiasis —in 17 (17.7%). Lactobacilliin a vaginal
discharge in representatives of the (G and group | — 96.7% and 29.1%, respectively (x2 =20.3; p <0.001). Opportunistic pathogens, BV-associated microorganisms and obligate
anaerobes in the next titers: 10x5 CFU/ml and higher, (G < 10x3 CFU/ml were found in 68 (70.8%) women of the group I. . gonorrhoeae was detected in 2 (2.1%) patients of
the group I. An intense leukemoid reaction — in 59 (61.5%) women of the group I. The rate of cervical contamination with these pathogens ranged from 10x3 to 10x4 CFU/ml
in 35 (36.5%) women of the group |, in 61 (63.5%) — titers of opportunistic pathogens were > 10x4 CFU/ml. Pathogenic bacteria of the cervical canal, represented by obligate
anaerobes, was detected in 70 (72.9%) cases, where 11 (11.4%) patients were diagnosed with Chlamydia trachomatis, 2 (2.1%) — N.gonorrhoeae. Chlamydia trachomatis and
Mycoplasma genitalium were registered in 11 (11.5%) and 19 (19.8%) cases, respectively, and were not detected in controls. Ureaplasma urealyticum in the cervical canal
outnumbered the diagnostic level in women: 17.7% — group | and 6.7% — (G, respectively (x2 = 7.9; p <0.01). N.gonorrhoeae and Trich. vaginalis were detected in 2.1% and
6.25% of women in the group |, respectively. Persistent urogenital infection — the combination of opportunistic and common pathogens — prevailed in 59 (60.2%). Associations
of obligate anaerobes and Chlamydia trachomatis were found in 69 (71.8%) of them, microaerophiles — in 29 (30.2%), the combination of various species of opportunistic
pathogens — in 14 (14.6%); the growth of monocultures of opportunistic pathogens, in titers coming to 10°-10°, was recognized in 19 (19.8%). The growth of monoculture,
represented by group B Streptococcus was detected in 8 (8.3%) cases, Enterococcus faecalis — in 12 (12.5%), Mycoplasma genitalium — in 17 (17.7%). The analysis of PCR test
results enabled to detect associations of different species of viruses with Myco- and Ureaplasma, Chlamydia in 23 (23.9%) patients of the group |. What should be noted is the
predominance of Herpes simplex over CMV infection: 7 (7.3%) and 2 (2.1%), respectively (p <0.05).

Conclusions: The predominance of the mixed microbiota, represented by various associations of opportunisticand common pathogens, was identified in infertile women with
the past history of STIs as a result of microbial culturing of the samples from the uterine cavity. Chronic inflammation in endometrium is caused by a persistent viral-bacterial

infection in the uterine cavity, which differs in the species composition from the microbiota of the lower genital tract.

KEY WORDS: sexually transmitted infections (STls), pelvic inflammatory disease, infertility, microbiota, assisted reproductive technologies

INTRODUCTION

Sexually transmitted infections (STIs) deeply affect sexual
and reproductive health worldwide and are ranked among
top 5 disease categories, in case of which adults usually
seek medical care [1, 2]. More than 1 million people get a
sexually transmitted infection daily. It is estimated that 500
million people annually get one of four STIs: chlamydia
infection, gonorrhea, syphilis and trichomoniasis. More
than 530 million people have HSV-2 [3].

In particular cases, STIs can have serious consequences
for reproductive health in addition to the direct effects of
the infection itself [3, 4-6]. STIs such as gonorrhea and
chlamydia infection are the leading causes of pelvic inflam-
matory disease, unfavorable outcomes of pregnancy and
infertility (WHO, 2018). And also tend to be the common
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cause of failures in case of using assisted reproductive
technologies (ART) [7].

As for the complications in case of infecting with sexually
transmitted pathogens, the first thing to be considered is im-
pacted fertility represented by tubo-peritoneal, endocrine and
uterine factor infertility. Tubo-peritoneal factor infertility ap-
pears due to structural or functional disorder of tubal patency
as a result of inflammation. Endocrine factor infertility - due
to ovulatory dysfunction and luteal insufficiency, occurring
in case of oophoritis. Uterine factor infertility — due to abnor-
mal endometrial maturation in case of endometritis. Ectopic
pregnancy and complications in intrauterine pregnancy in the
form of habitual miscarriage (13-25%), prelabor rupture of
membranes, premature birth, postpartum endometritis, cho-
rioamnionitis and placental inflammation, perinatal infection
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Table . Vaginal microbiota in patients examined (abs. n., %)

cG Group |
State of microbiota n=30 n=96 X P
Abs. n. % Abs. n. %
Normal microbiota 25 833 6 6.2 80.1 <0.001
Intermediate type 2 6.7 5 52 294 <0.001
Bacterial vaginosis 2 6.7 5 52 0.78 >0.1

Nonspecific vulvovaginitis 1 34 63 63.6 316 <0.001

Vulvovaginal candidiasis - - 17 17.7 - -

Table II. Microbiota of the vaginal discharge in patients examined (abs. n., %)
CG Group |
Microbiota n=30 n=96 X22 P
Abs. n. % Abs. n. %

Lactobacillus sp. 29 96.7 28 29.1 20.3 <0.001
Corynebacterium sp. 17 56.7 34 354 4.62 <0.05

Candida albicans - - 10 10.4 - -
Bacteroides sp. 233 44 45.8 4.5 <0.05
Staphylococcus sp. 30.0 53 55.2 448 <0.05
Gardnerella vaginalis 10 333 56 583 435 <0.05
Mobyluncus 3 10.0 25 26.0 3.94 <0.05

N.gonorrhoea - - 2 2.1 - -
Prevotella 10 333 43 44.8 55 <0.05
Peptostreptococcus sp. 6 20.0 45 46.9 5.9 <0.05
Streptococcus sp.B 10 333 54 56.25 3.97 <0.05
Enterococcus sp. 11 36.7 44 45.8 4.07 <0.05
Enterococcus faecalis 11 36.7 41 42.7 5.62 <0.05

E. coli - - 9 9.4 - -

Atopobium vaginae - - 9 9.4 - -

Table Il1. Microbiota of the cervical canal in women examined (abs.n., %)
CcG Group |
Microscopic examination n=30 n=96 X2 P
Abs. n. % Abs. n. %

Leukocytes up to 10 in the field of view 27 90.0 37 385 26.4 <0.001
Leukocytes >25 in the field of view 3 10.0 59 61.5 6.75 <0.01

(8-12%) and stillbirth happen at times [8, 9]. Mother-to-child
transmission of STIs can lead to stillbirth, neonatal death,
low birth weight, prematurity, sepsis, pneumonia, neonatal
conjunctivitis, and birth defects [9-11].

Thus, research on characteristics of the vaginal micro-
biota, cervical and uterine flora in women with the past
history of sexually transmitted infections will enhance the
effectiveness pre-pregnancy care before ART cycles in order
to recover reproductive health in patients of this group.

THE AIM
To identify the characteristics of the vaginal microbiota,
cervical and uterine flora in women with the past history

of sexually transmitted infections, who are planning to
implement their reproductive function by means of ART
programs, were studied and analyzed.

MATERIALS AND METHODS

We examined 96 infertile women of reproductive age with
the past history of STIs, who planned pregnancy assisted by
ART, at the clinical site of Kyiv City Center for Reproduc-
tive and Perinatal Medicine over the period of 2018-2020
(clinical site of the department of Obstetrics, Gynecology
and Reproductology of Shypuk NMAPE of the Ministry
of Health of Ukraine). They comprised the group I (main
group) and CG included 30 women of reproductive age,
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who are planning pregnancy without a compromised re-
productive history.

When studying the mocrobiota of the genital tract we
stuck to the step-by-step approach: vagina, cervical canal,
uterine cavity (endometrium). A comprehensive microbi-
ological analysis, involving microscopy of gram- stained
smears, culturing and molecular DNA analysis of sexually
transmitted pathogens using PCR enabled to assess the
spectrum of pathogens.

RESULTS

In order to study the etiology of inflammation in the uter-
ine cavity, a comprehensive microbiological analysis of the
vaginal and cervical discharge was conducted in all women
examined. The vaginal microbiota was assessed according
to a comprehensive microbiological analysis of the vaginal
discharge. The microbiota in a gram-stained vaginal smear
was assessed and cultured (Tables I and II).

In controls in 25 (83.3%) cases, microecological param-
eters of a vaginal smear complied with the standards of
the reproductive age range: first-degree purity of the vag-
inal smear was identified when assessing the microbiota,
leukocyte number was less than 10 in the field of view,
the epithelium was represented by cells of superficial and
intermediate layers. The microbiota was homogenous in
composition (only Lactobacillus morphotypes prevailed)
and medium in number (right up to 100 microbial cells
in the field of view). Nonspecific vulvovaginitis (x2 = 31.6;
p <0.001) was diagnosed in 63 (63.6%) patients of the group
I, the findings in smears were indicative of vulvovaginal
candidiasis in 17 (17.7%). The rate of bacterial vaginosis
in both groups of patients was not distinctive (x2 = 0.78;
p> 0.10).

In patients from the CG when culturing a vaginal dis-
charge, Lactobacilli were predominant in contrast to the
findings in the group I: 96.7% and 29.1%, respectively (x2 =
20.3; p <0.001). Among patients of the CG, Lactobacilli
were isolated from the monoculture in 6 (20.0%), in 23
(76.7%) lactic acid bacteria were isolated as the association
with opportunistic pathogens, the titers of which did not
exceed 103-104 CFU/ml: enterococci were registered in
11 (36.7%) patients, corynebacteria in 17 (56.7%), staph-
ylococciin 9 (30.0%), group B Streptococcus in 10 (33.3%).

In 68 (70.8%) infertile women with the past history of
STIs, the specimen composition of the vaginal micro-
biota was characterized by a significant decrease in the
frequency of lactobacillus isolation, in association with
the positive growth of facultative anaerobes, which com-
prise opportunistic pathogens (staphylococci, streptococci,
BV-associated microorganisms (Gardnerella, Mobilincus,
Atopobium vaginae) and obligate anaerobes (bacteroids,
peptostreptococci, fusobacteria) in elevated titers coming
to 105 CFU/ml and higher, as compared to the values in
the CG, where the titers of opportunistic pathogens did
not exceed 103 CFU/ml. N. gonorrhoeae was detected
in 2 (2.1%) patients of the group I, while neither case in
women of the CG.
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A comprehensive microbiological analysis of the cer-
vical discharge in patients of both groups consisted of
microscopic, microbial culturing and the assessment of the
specimen composition of pathogens by means of the PCR
test. Tables III and IV represent the results of microscopic
examination of the cervical discharge, sum frequency of
microorganism isolation, qualitative and quantitative com-
position of the microbiota of the cervical canal.

Thus, an intense leukemoid reaction was observed in 59
(61.5%) infertile women with the past history of STIs. It
significantly differs from equivalent parameters in women
from the CG, who, in 27 (90.0%) cases, had the number of
leukocytes up to 10 in the field of view (X2 = 26.4; p <0.001).
Microbial culturing of the cervical discharge indicated that
the growth of microbiota in all samples was not detected.
The growth of opportunistic pathogens, originating from
facultative anaerobes, was diagnosed in all cases of mi-
crobial culturing in patients of the group I. In 21 (21.4%)
of these patients, the cervical microbiota was represented
by monocultures of group B Streptococcus, in 19 (19.8%)
— Enterococcus faecalis, in 21 (21.9%) - as a part of the
associations of opportunistic pathogens. The quantitative
assessment showed that the rate of cervical colonization
with these pathogens ranged from 103 to 104 CFU/ml in
35 (36.5%) women of the group I, titers of opportunistic
pathogens were increased (>104 CFU/ml) in 61 (63.5%).
Pathogens, represented by obligate anaerobes, were found
in 70 (72.9%) cases in the process of culturing the cervical
discharge, and Chlamydia trachomatis was found in 11
(11.4%) of these cases in the group I, N.gonorrhoeae - in
2 (2.1%).

The findings of the PCR test, when studying the species
composition of microorganisms in the cervical canal, indi-
cate the high frequency of detecting pathogens associated
with STIs in patients of the group I, comparing to the find-
ings in patients of the CG. The cases when Chlamydia tra-
chomatis and Mycoplasma genitalium were registered came
to 11 (11.5%) and 19 (19.8%), respectively, while they were
not detected in controls. The rate of cervical contamination
with Ureaplasma urealyticum, based on the findings of the
PCR test, outnumbered the diagnostic level in women:
17.7% - group I and 6.7% - CG, respectively (x2 = 7.9;
p <0.01). N.gonorrhoeae and Trich. vaginalis were detected
in 2.1% and 6.25% of women of the group I, respectively.
The frequency of human papillomavirus in women of both
groups was not distinctive (p>0.05) (Table V).

The microbiome of an endometrial biopsy in the main
group was assessed by means of culturing and the PCR
test. When assessing the findings of a microbiological
analysis in infertile women with the past history of STIs,
endometrial urogenital infection was found in endometrial
samples in all cases, however the species composition of
microorganisms differed from those detected in the vaginal
and cervical discharge.

When culturing the content of the uterine cavity (Table
VI), persistent urogenital infection was found to prevail
in 59 (60.2%) cases. It was represented by various combi-
nations of opportunistic and common pathogens. Asso-
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Table IV. Microbiota of the cervical canal in patients of the group I (abs. n., %)

Group | n=96
Types of microorganisms
Abs. n. %
Group B Streptococcus 19 19.8
Enterococcus faecalis 21 21.9
Group B Streptococcus + Enterococcus faecalis 23 239
Prevotella melaninogenica 28 29.1
Peptostreptococcus sp.+Prevotella melaninogenica 31 323
Chlamydia trachomatis 1 114
Ureaplasma urealyticum 49 51.0
Mycoplasma genitalium 18 18.7
N.gonorrhoeae 2 2.1
Table V. PCR test of the cervical discharge in women examined (abs. n., %)
CG n=30 Group | n=96
Microbiota X2 P
Abs. n. % Abs. n. %
Trichomonas vaginalis - - 6 6.25 - -
Chlamydia trachomatis - - 11 11.5 - -
Ureaplasma urealyticum 2 6.7 17 17.7 7.9 <0.01
Mycoplasma genitalium 1 33 19 19.8 7.9 <0.01
N.gonorrhoeae - - 2 2.1 - -
Herpes simplex virus I, Il - - 4 4.2 - -
Cytomegalovirus - - 3 3.1 - -
HRV 2 6.7 18 18.7 34 >0.05
Table VI. Flora of the uterine cavity in patients of the group | (abs. n., %)
Microorganisms Group In=96
Abs. n. %
Group B Streptococcus 8 8.3
Enterococcus faecalis 12 12.5
Group B Streptococcus + Enterococcus faecalis 14 14.6
Prevotella melaninogenica 23 239
Peptostreptococcus sp. + Prevotella melaninogenica 19 19.8
Chlamydia trachomatis 27 28.1
Ureaplasma urealyticum 12 12.5
Mycoplasma genitalium 17 17.7
N.gonorrhoeae 2 2.1

ciations of obligate anaerobes and Chlamydia trachomatis
were found in 69 (71.8%) of these patients; 29 (30.2%) -
microaerophiles; 14 (14.6%) — the combination of different
species of opportunistic pathogens; in 19 (19.8%) - the
growth of monocultures of opportunistic pathogens in
titers coming to 10x6 -10x8. The growth of monoculture,
represented by group B Streptococcus was found in 8 (8.3%)
cases, Enterococcus faecalis — in 12 (12.5%), Mycoplasma
genitalium - in 17 (17.7%). It is worth noting that obligate
anaerobes and Chlamydia trachomatis were only found in
the uterine cavity as an association.

The microbiota, consisting of viruses and bacteria,
was found in patients of the group I when conducting a
comprehensive microbiological analysis of the content
of the uterine cavity. Whereas, separate opportunistic
pathogens were predominant in a culture, in the titers
exceeding 10* CFU/ml, in the same patient categories in
case of culturing.

The analysis of the PCR test enabled to identify associa-
tions of various virus strains with Myco- and Ureaplasma,
Chlamydia in 23 (23.9%) patients of the group I. The
predominance of Herpes simplex over CMV infection
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Table VII. PCR test of the sample from the uterine cavity in patients of the group I (abs. n., %)

Group I n=96
Microorganisms
Abs. n. %
Trichomonas vaginalis - -
Chlamydia trachomatis 28 29.2
Ureaplasma urealyticum 19 19.8
Mycoplasma genitalium 24 25.0
N.gonorrhoeae 2 2.1
Herpes simplex virus |, Il 73
Cytomegalovirus 2 2.1
HRV - -

should be noted: 7 (7.3%) and 2 (2.1%), respectively (p
<0.05) (Table VII).

DISCUSSION
During analyses of microbiocenosis of vaginal microflora,
cervical canal and uterine cavity women with infertility and
sexually transmitted diseases in history formed a group with
high index of persistent urogenital infection. It was confirmed
by a number of international and native authors [2, 3, 12].

Bacterial and viral contamination of endometrium is
a consequence of insufficiency of immune system and
nonspecific body defense system (complement system,
phagocytosis) to eliminate infection factor fully, in order to
restrict its spread by activation of T-lymphocytes (T-help-
ers, natural killers) and macrophages. Furthermore, mono-
nuclear phagocytes, natural killers, T-helpers act in the
focus of inflammation and produce different cytokines, that
leads to impossibility to form local immunosuppression
in the preimplantation period, which is needed in order
to form protective barrier and prophylaxes of abruption
of a fetus that is a half- heterogenous for mum. [9, 13, 14].

According to a number of authors, the incidence of
chronic endometritis in women with infertility is 12,3-
60,4%, forming the only cause in 18,8% cases. [3, 5, 6].
According to publications of V.I.Krasnopolski [12], the
genital infection, diagnosed by PCR investigation of con-
tent of cervical canal, uterine cavity of patients with chronic
endometritis includes: chlamydiosis - 14,9%, genital
herpes - 33,6%, ureaplasmosis - 37,8%, mycoplasmosis
- 11,6%, cytomegaloviral infection - 18,9% of patients.
Taking into account the up to date peculiarities of chronic
endometritis course, with prevalence of latent forms of
diseases, recently the main clinical symptom of chronic
endometritis is dysfunction of reproductive function
such as infertility, including non-effectiveness of assisted
reproductive technologies. [4, 6]. The date collected by
a complex analyses of microbiocenosis of vagina, cervical
canal and uterine cavity of investigated patients are the
same as in the results in literature [16, 17, 18].

It is established, that the duration of microbial agent per-
sistence in endometrium is the main factor, that is defining
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the stage of tissue damage and the severity of functional
disorders of endometrium. The disorder of local resistance
mechanisms leads to microbial agents persistence in en-
dometrium, initializing chronical course of inflammatory
process. Thus, the above mentioned data indicate the need
of antibacterial, antiviral therapy depending on etiological
factors in preconceptional period.

CONCLUSIONS

The predominance of the mixed microbiota, represented
by various associations of opportunistic and common
pathogens, was identified in infertile women with the past
history of STIs after culturing samples from the uterine
cavity. Chronic endometritis is caused by a persistent vi-
ral-bacterial infection in the uterine cavity, which differs
in the species composition from the microbiota of the
lower genital tract.
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ABSTRACT

The aim: the analysis of spectrum of causatively relevant aeroallergens of southern Ukraine which provoke allergic reaction in patients with pollinosis.

Materials and methods: ambulatory medical records data and skin prick-testing results of 477 patients afflicted with pollinosis in Kherson (250 women — 52,41 % and 227
men — 47,59 %) aged from 19 to 66 years old (38,0520,45) have been analyzed retrospectively.

Results: all patients revealed clinical implications mainly during the September-October period. Clinically 151 patients (31,66%) showed severe and 326 (68,34%) moderate to
severe clinical progression. Composite family plants (composites) proved to be the most widespread plants (69,76 %) among all pollen aeroallergens of Kherson region. Weeds
and sunflower showed the highest percentage among composites: Ambrosia topped to 79,87 %, Helianthus (sunflower)— 75,68 %, Artemisia — 42,98 %, and Cyclachaena (sump
weed) — 36,48 %. Wild and cultivated grains’ aeroallergens toped to 28,22 %. Among them the sensibility to Lolium perenne (19,28 %), Festuca pratensis (17,82 %), Dactylis
glomerata (17,82 %) has been noticed more often. Tree aeroallergens topped to 2,03 %.

Conclusions: The third wave of pollen formation (September-October period) appeared to be the most significant and clinically hard for Kherson region. According to the specific
allergologic research data, allergens of the composite family plants, among which pollen of Ambrosia, Helianthus, Artemisia and Cyclachaena cause more frequent sensibility,
turned to be the most widespread causatively relevant aeroallergens in Kherson region which provoke allergic reaction in patients with pollinosis. The second place was taken

by wild and cultivated grains’ aeroallergens, among which sensibility to Lolium perenne, Festuca pratensis, Dactylis glomerata proved to be the most common.

KEY WORDS: pollinosis, spectrum of aeroallergens, composite family plants, southern Ukraine

INTRODUCTION

Allergic disorders (AD) are a serious prevalence cause in
all world and a significant problem to health care system
in general, both for the developed and yet developing
countries. At least 30% of the world population and 80%
of families are suffering from AD [1].

In recent decades the number of patients with AD nearly
doubled, and according to the World Health Organization
forecast, in 30 years the majority of Earth population will
be suffering from allergy.

For now, one of the most widespread AD is pollinosis.
Frequency of its prevalence ranges from 1 to 40% [2, 3].
Pollinosis is characterized by seasonal occurrence, variety
of clinical implications, possible polyvalent allergy and food
sensibility development, that complicate diagnostics and
treatment of this pathology. Pollinosis symptoms are caused
by general inflammatory changes of mucous coats, first of
all, eyes and airways, and can significantly influence patients’
lives. Clinically pollinosis occurs in the form of rhinoaller-
gosis or rhinoconjuctivitis (to 95 % [4]), and atopic asthma.

Pollinosis peculiarities depend on a variety of factors, first
of all on climate-geographically and ecologically related
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ones. Every region has its own distinctive spectrum of
allergen plants and pollen formation calendar, in connec-
tion to that the course of disease might vary within one
country or even region.

Therefore, three main periods of pollen formation are rel-
evant for our country: spring period (April-May), summer
period (June-July) and summer-autumn period (July-Sep-
tember). Also three main groups of plants-allergens are sin-
gled out: trees, grains and composites, the majority of which
are weeds. For the first (spring) period pollen formation of
trees is typical (birch, oak, alder, linden, ash, poplar, elm,
acacia, willow and others). The second (summer) period
is characterized by pollen formation in wild and cultivated
grains (rye, corn, Poa pratensis, Phleum pratense, Festuca
pratensis, Dactylis glomerata, wheat-grass (Agropyron) ,
Bromus, Lolium perenne and others). Considering the
third (summer-autumn) period, pollen formation in com-
posites (Ambrosia, Artemisia, Chenopodium, Helianthus,
Cyclachaena and others) is common.

At the present moment there exist some scientific works
on spectrum of aeroallergens study for certain regions.
For instance, aerobiological researches distinguishing in
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Table I. The results of specific allergologic examination by method of skin prick-testing with pollen allergens in patients with pollinosis of Kherson town,
number of patients n=477

Trees Grains Composites
Allergen ks (':/:;“ Rl Allergen Abs. number (%) Allergen LLED ;:/:;“ L=k
Acacia 9(1,89) Dactylis glomerata 85(17,82) Ambrosia 381(79,87)
Walnut 14 (2,94) Rye 56 (11,74) Chenopodium 28 (5,87)
European alder 0 Alopecurus pratensis 16 (3,35) Artemisia 205 (42,98)
Linden 5(1,05) Festuca pratensis 85(17,82) Cyclachaena 174 (36,48)
Poplar 5(1,05) Zea mays (corn) 55(11,53) Helianthus 361 (75,68)
Birch 0 Lolium perenne 92 (19,28) Dandelion 19 (3,98)
Oak 0 Agropyron repens 33(6,92) _ _
European hornbeam 0 Bromus erectus 3(0,62) - -
Chestnut 0 Phleum pratense 34(7,13) . _
Sugar maple 0 Poa pratensis 6(1,26) o o
Table I1. Classification of pollen allergens revealed in patients examined according to pollen allergens groups
Pollen Allergens Group .:-‘r?;:)' G;a(:;: )s ! Con:‘p(g/:;tes,
Total number of positive results n=1646 33(2,03) 465 (28,23) 1149 (69,76)

methods and time have been carried out in many cities
such as Kyiv, Vinnytsia, Zaporizhzhia, Lviv, Odesa, Poltava,
Donetsk, Dnipro and Simferopil. Aeropolynological mon-
itoring procedures are being constantly held in Vinnytsia,
Lviv, Zaporizhzhia [5].

But despite this, there is relatively little information
regarding spectrum of aeroallergens of southern Ukraine
among patients afflicted with pollinosis. Moreover, no simi-
lar research was carried out in Kherson region before. Thus,
our aim was to explore spectrum of causatively relevant
aeroallergens analyzing the results of specific allergologic
examination based on skin prick-testing method among
patients afflicted with pollinosis in Kherson.

THE AIM

The aim was the analysis of spectrum of causatively rel-
evant aeroallergens of southern Ukraine which provoke
allergic reaction in patients with pollinosis.

MATERIALS AND METHODS

In hindsight, we researched the data of ambulatory medical
records and results of skin testing with allergens of 477
patients who applied to town allergology centre based on
Kherson Town Clinical Hospital n.a. Ye.Ye. Karabelesh
during the period of 2012 to 2019 years. A specific aller-
gologic examination has been carried out by the method
of skin prick-testing with allergens of Ukrainian produc-
tion (Vinnytsia, LLC “Imunolog”). Established allergens
of trees, composite family plants and grains, as well as
domestic allergens (acarids Dermatophagoides farinae
and Dermatophagoides pteronyssinus, pillow feathers, epi-

dermal agents) were used. Patients’ examination was done
during the remission period (the end of October-April).
Entry criteria resulted in making pollinosis diagnosis in pa-
tients above 18 years old. Entry criteria: infant age, negative
results of skin prick-testing. Statistic data estimation was
performed with the help of Microsoft Office Excel 2010.

RESULTS

In the whole, ambulatory medical records and the results of
skin prick-testing with of 477 patients: 250 women (52,41 %)
and 227 men (47,59 %) aged from 19 to 66 years old.

The average age of examined patients was 38,05+0,45.

All the examined patients had symptoms of pollinosis in
anamnesis and revealed clinical implications mainly during
the period from August to September.

Monovalent allergy, in other words sensibility to only
one aeroallergen, was discovered only in 7,59 % patients
(36 examined). The majority of patients had a polyvalent
sensibility to more than one aeroallergen - 92,4 % (441
patient). Among them 106 patients (22,22 %) except
sensibility to pollen aeroallergens, had also sensibility to
domestic and/or epidermal ones (i. e. had a secondary
diagnosis of annual rhinoallergosis).

Clinically, 151 patients (31,66%) had severe and 326
(68,34%) moderate to severe disease progression.

The results are included in the tables 1, 2.

Among pollen aeroallergens of Kherson region, the most
widespread ones are composites (69,76 %).

Among composites the greatest percentage showed
weeds and sunflower: Ambrosia - 79,87 %, Helianthus
(sunflower) - 75,68 %, Artemisia — 42,98 %, and Cy-
clachaena (sump weed) - 36,48 %. Aeroallergens of wild
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Fig. 1. Positive results of skin prick-testing compared to composites’allergens in patients with severe and moderate to severe clinical progression.

and cultivated corn plants were estimated in 28,22 %.
The most frequent sensibility among them was noticed to
Lolium perenne (19,28 %), Festuca pratensis (17,82 %),
Dactylis glomerata (17,82 %). Aeroallergens of trees reg-
istered only 2,03 %.

DISCUSSION

The average age of examined patients was 38,05+0,45 that
confirms data of dominating disease incidence among
people of young, able to work age [6].

The most widespread pollen aeroallergens of Kherson
region are composites (69,76 %), that proves the similar-
ity of spectrum of causatively relevant aeroallergens with
other region of southern Ukraine, particularly Odesa,
Zaporizhzhia, Dnipro regions and Temporarily Occupied
Territory of Crimea [7, 8, 9, 10]. However, received data
greatly differ from the spectrum of other regions of our
country (for example, in Vinnytsia and Lviv regions trees
took the first place, in Kyiv region — grains [4, 11, 12].

One might assume that received relatively large amount
of positive results of skin prick-testing with composites’
allergens comparing to trees’ and grains’ allergens is con-
nected to the fact that allergens of the first ones are the most
widespread and aggressive in our region. It is also proved by
that the majority of patients with severe clinical progression
revealed positive skin prick-testing results with composites’
aeroallergens comparing to the patients with moderate to
severe clinical progression (Pic.1). Number of pollen aller-
gens, before which the results had been positive, also proves
the complexity. Among the patients with severe clinical pro-
gression this number was estimated in 5+0,17 and appeared
to be credibly higher (p<0,01) than among the patients with
moderate to severe clinical progression (2,7+0,08).

CONCLUSIONS

1. For Kherson region the third wave of pollen formation
is the most typical and clinically hard (August-Sep-
tember period) — almost all patients examined reveal
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exacerbation during the indicated period and positive
results of skin prick-testing with plants-allergens pro-
ducing pollen in this time period.

2. The most widespread causatively relevant aeroallergens
in Kherson region in patients with pollinosis according
to the data of specific allergologic research proved to
be allergens of composites (69,76 %), among which
the most frequent is sensibility to pollen of Ambrosia,
Helianthus, Artemisia and Cyclachaena.

3. The second place is taken by aeroallergens of wild and
cultivated grains (28,23 %), among which the most
frequent is sensibility to pollen of Lolium perenne,
Festuca pratensis, Dactylis glomerata.

4. The complexity of clinical progression in patients af-
flicted with pollinosis is caused by number of pollen al-
lergens sensibility proved (difference is credibly higher
in patients with severe clinical progression comparing
to moderate to severe one (p<0,01)).

5. The subject of spectrum of causatively relevant aeroal-
lergens investigation and analysis of southern Ukraine,
particularly Kherson region, claims further research. The
result that is to be expected is pollinosis diagnostics and
treatment optimization and prevention of food sensibil-
ity development in such patients considering regional
peculiarities of pollen formation in plants-allergens.
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ABSTRACT

The aim: To provide clinical evaluation of the effectiveness of anesthesia for cystectomy of radicular cysts that have grown into the maxillary si-nus or nasal cavity using different
techniques of endonasal block-ade of the nasopalatine nerve.

Materials and methods: Clinical observations were conducted on 52 patients of different age and sex. These patients were diagnosed with large radicular cysts (more than
3.0 cm in diameter) that had grown into the maxillary sinus (33 cases) or into the nasal cavity (19 cases). The surgical excisions of cysts (oroantral cystectomies) were performed
un-derlocal potentiated anesthesia. Patients were divided into two clinical groups, depending on the methods used for endonasal blockade of the nasopalatine nerve: the main
and the control group. Patients in the main group underwent endonasal blockade of the nasopalatine nerve at the point of its emergence from the pterygopalatine ganglion.
In the control group, the neural blockade was performed at the entry of this nerve into the incisive canal.

Pain sensitivity and perception in patients were studied using subjective and objective methods. The data was analyzed by means of the Pearson’s chi — square tests.

Results: During the enudleation of radicular cysts that grew into the inferior nasal meatus and maxillary sinus in patients of the main group there was no pain observed. There were no
manifestations of pain-induced stress neither from the side of autonomic system, nor physical or emotional manifestations of pain, which confirmed the effectiveness of nasopalatine nerve
anesthesia. In patients of the control group during similar operation the full effect of local anesthesia was achieved in 56.0% of cases (x2 — 9,270, p = 0,003). The rest of the patients during
cystectomies showed some signs of pain-induced stress from the side of autonomic system or in the form of physical or emotional manifestations.

Conclusions: Endonasal blockade of the nasopalatine nerve at the point of its emergence from the pterygopalatine ganglion invariably provided a complete analgesia during
enucleation of radicular cysts that have grown into the maxillary sinus or nasal cavity. Anesthesia of the nasopalatine nerve at its entry into the incisive canal allows pain-less

cystectomy of radicular cysts that have spread to the front of the inferior nasal meatus from the front teeth.

KEY WORDS: radicular cyst, cystectomy, maxillary sinus, nasal cavity, nasopala-tine nerve, local anesthesia, pain-induced stress

INTRODUCTION

Dental surgeries may cause pain and lead to pain-induced
stress reactions [1 — 3]. Among the factors that determine
their development are psycho-emotional tension (fear,
anxiety, phobias), pain, pathological reflexes and other
factors [4 - 8]. High-quality anesthesiological support
allows to provide anti-stress protection of surgical pa-
tients. Conductive anesthesia of peripheral branches of the
trigeminal nerve (trigeminal nerve block) is most com-
monly used for anesthesia of the tooth — alveolar complex
according to standard methods [1, 2, 6, 9, 10]. Surgical
interventions on the maxillary sinus in the treatment of
chronic odontogenic sinusitis and during cystectomies
of odontogenic cysts that have grown into the maxillary
sinus can be performed either under general anesthesia
[11 -13] or under local potentiated anesthesia [14, 15].
In the latter case, a desirable analgesic effect is achieved
by a combination of premedication (analgesia) and local
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anesthesia of the sub-orbital and great palatine nerves, the
upper posterior alveolar branches of the maxillary nerve. In
addition, when performing surgical manipulations in the
nasal cavity — endoscopy of the maxillary sinus, enucleation
of the odontogenic cysts that have grown into the inferior
nasal meatus, it is also necessary to block the nasopalatine
nerve during anesthesia of the operation site [16 — 19].
According to some authors [20], the most optimal is the
nerve block injection of the pterygopalatine ganglion (gan-
glion pterygopalatinus), approaching through the greater
palatine canal (canalis palatinus major). We believe that
this method of the pterygopalatine ganglion blockade is not
always easy to perform due to the anatomical variability of
the greater palatine canal [21 - 23], in-stead it is possible
to use in such cases endonasal methods of an-esthesia
of the nasopalatine nerve at the point of its emergence
from the pterygopalatine ganglion or at its entry into the
incisive canal.
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Table I. The Sounds, Eyes, and Motor (SEM) scale for measuring the comfort or discomfort

Observations Comfort

Discomfort

Mild pain

Moderate pain Severe pain

No sounds indicating Nonspecific sounds;

Specific verbal complaints,  Verbal complaint indicates intense

sounds pain possible pain indication e.g.,"Ouch’, raises Voice pain, e.g., scream, sobbing
No eye signs Eyes wide, show of o . .
Eyes e . Watery eyes, eyes flinchin Crying, tears running down face
y indicating discomfort concern, no tears y eyes, &y 9 ying 9

Hands relaxed; . Hands shovy some Random movement ofar.ms Movement of hands to make
distress or tension, grasps  or body without aggressive . .

Motor no apparent body . . . . . aggressive physical contact,

. chair due to discomfort, intention of physical contact, .
tension . ) . pulling head away
muscular tension grimace, twitch
THE AIM Pain sensitivity and perception in patients were studied

To provide clinical evaluation of the effectiveness of anes-
thesia for cystectomies of radicular cysts that have grown
into the maxillary sinus or nasal cavity using different tech-
niques of endonasal blockade of the nasopalatine nerve.

MATERIALS AND METHODS

Clinical observations were conducted on 52 patients of
different ages (from 20 to 65) and sex (34 males and 18 fe-
males). These were the patients who received treatment at the
department of surgical dentistry and maxillofacial surgery.
All of them were diagnosed with radicular cysts of large
size (> 3.0 cm), which penetrated the maxillary sinus (33
cases) or the nasal cavity — 19 cases. Cystectomies (oroantral
cystectomy) were performed under local potentiated anes-
thesia. All patients received pre-operational premedication
(intramuscular): 2% solution of promedol (trimeperidine)
-1 ml, 0.5% solution of sibazone (diazepam) — 2.0 ml, 1%
solution of diphenhydramine (diphenhydramine hydro-
chloride) - 1, 0 ml, 0.1% solution of atropine - 1.0 ml. For
conducting of local an-esthesia (infraorbital, palatal, tuberal)
we used “Ultracain® D-S forte” (articaine hydrochloride and
epinephrine solution, 1:100000 dilution).

The patients were divided into two clinical groups, de-
pending on the methods used for endonasal blockade of
the nasopalatine nerve: the main and the control group.
The patients in the main group (27 people) had a blockade
of the nasopalatine nerve by application anesthesia of the
nasal mucosa near the posterior edge of the middle nasal
meatus, at the point of the nasopalatine nerve emergence
from the pterygopalatine ganglion [24]. To do this, a nasal
probe with a sterile cotton swab soaked in 10% solution
of lidocaine with adrenaline in 1: 100 000 dilution, was
inserted into the dorsum of the nasal cavity and at an angle
0f 25 ° - 30 ° to the hard palate was advanced in the middle
nasal passage to a depth of 4.5 - 5, 0 cm. Our choice of
such technical parameters was based on the findings of
morphometric studies obtained by the authors [25].

In 25 patients of the control group, standard intranasal
blockade of the nasopalatine nerve was performed by
application anesthesia with 10% lidocaine solution with
adrenaline of the mucous membrane at the base of the
nasal septum, in the funnel-shaped area where this nerve
enters the incisive canal [26].

using subjective and objective methods. Pain sensitivity
was determined by injection of a needle (pinprick) into
the mucous membrane. The assessment of pain sensitivity
was performed on a four-point scale in each quadrant: 0
points — no sensitivity, 1 point — sensitivity is sharply re-
duced, 2 points - sensitivity is moderately reduced, 3 points
- tactile and pain sensitivity is completely preserved [27].
Pain perception during local anesthesia administration
was evaluated by the Sounds, Eyes and Motor (SEM) scale
[28]. SEM scale was used to assess the observed pain. It is
divided into two categories of comfort and discomfort. The
discomfort response is further divided into three subscales:
mild pain, moderate pain and severe pain (Table I).

Autonomic reaction of the cardiovascular system to pain
was evaluated by the perfusion index (PI) monitored with
the pulse oximeter Elera SH-K3 (Hong Kong). The normal
Pl range is 5—6 %. It de-creases with the narrowing of the
lumen of the peripheral blood vessels caused by the pain
triggers [29].

The protocol used in this study conformed to the tenets
of the Declaration of Helsinki and was approved by the
Ethics Committee of the Danylo Halytsky Lviv National
Medical University and of the Ukrainian Medical Stomato-
logical Academy.

The reliability of the obtained results was evaluated
according to the reliability criterion of the Student by
statistically computing the data using the commonly used
methods of variation statistics from the package «Statisti-
ca-8». The data was analyzed by means of the Pearson’s
chi-square tests.

RESULTS

During the enucleation of the radicular cysts that have
penetrated the inferior nasal meatus, all patients in the main
group had no pain. According to the prick-test, all of them
revealed a complete loss of pain sensitivity (0 points) of
the mucous membrane of the inferior nasal meatus in the
area of localization of radicular cysts, which confirmed the
effectiveness of the applied method of anesthesia of the na-
sopalatine nerve. While in the group, where we per-formed
the blockade of peripheral branches of the maxillary nerve
(suborbital, greater palatine, nasopalatine nerves, upper
posterior alveolar branches) the outcome was different. In
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Table II. The clinical effectiveness of used intranasal methods of anesthesia of the nasopalatine nerve

Method of anesthesia of the Method of anesthesia of the Pearson'’s
nasopalatine nerve near the nasopalatine nerve near the ganglion  coefficient
. . incisive canal pterygopalatinus X2
Operation site of cystectomy (n=25) (n=27) (p)
of radicular cyst - - - -
Total anesthesia  Partial anesthesia  Total anesthesia . .
. . . . . . Partial anesthesia in
in the operating  in the operating in the operating .
the operating area
area area area
Cystectomy !n the maxillary 9 cases 7 cases 15 cases 2 cases 4251
sinus (p =0,040)
Cystectomy in the nasal cavit 5 cases 4 cases 10 cases no cases 2630
y y y (p=0,018)
Totally 14 cases 11 cases o 2 cases 9,270
n - cases (%) (56,0 %) (44,0 %) 25 cases (92,6 %) (7,4 %) (p =0,003)

15 cases we also managed to painlessly perform oroantral
cystectomy and removed pathologically altered (hyper-
plastic) mucosa, pathological granulations. However, 2
patients of this clinical group at the stage of formation and
mobilization of the buccal muco-periosteal flap for plastic
closure of oroantral communications, formed in the sockets
of'the removed third upper molars, demonstrated emotional/
motor (mild pain — beyond the SEM scale) and autonomic
(index RI — 3.5 —4.0%) manifestations of the pain-induced
stress. The prick test revealed moderate pain sensitivity
(2 points) of the mucous mem-brane in the distal (buccal)
part of the mucoperiosteal flap, which is associated with
possible participation of the buccal nerve in the sensitive
innervation of this anatomical area of the oral cavity [30].
After additional infiltration anesthesia, we finally achieved
a complete loss of pain sensitivity in this area.

The patients of the control group during cystectomy
of radicular cysts that have penetrated the nasal cavity
experienced and demonstrated pain more often than the
patients of the main group (x> — 5,630,p = 0.018), which
was associated with insufficient effectiveness of local
anesthesia of the surgical site. In particular, 4 patients re-
tained pain sensitivity during enucleation of odontogenic
cyst, which spread from the periapical areas of the “causal”
premolars to the maxillary sinus and the distal direction
of the lower nasal passage.

The pain sensitivity in the mucous membrane of the
bottom of the nasal cavity was evaluated in 2.7 + 0.4
points. On the doctor’s at-tempt to begin the surgery, such
patients manifested motor (dis-comfort according to SEM
scale) and autonomic (PI = 2.9 £ 0.6%) reactions to pain
triggers. After additional infiltration anesthesia the total
loss of sensitivity was reached. It should be noted that in 5
patients whose radicular cysts were located at the level of
the roots of the front teeth of the upper jaw and grew into
the frontal part of the nasal cavity, cystectomy operations
were painless.

During oroantral cystectomy, pain occurred in 6 patients
at the stage of removal of pathologically altered mucous
tissue on the medial (nasal) septum of the maxillary sinus-
es. Its distal part, at the level of the middle nasal meatus,
turned out to be especially “sensitive”. This testified to
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the ineffectiveness in such cases of the classical intranasal
technique of incisal anesthesia. In one case, we observed
insufficient local anesthesia in the area of the bone defect
of the third molar socket during its plastic closure with
a mucoperiosteal flap. All the above-mentioned patients
experienced emotional discomfort due to pain, there was
a decrease in the per-fusion index. Intergroup differences
in the effectiveness of anesthesia support for cystectomy
operations performed in the maxillary sinuses were statis-
tically significant — x> — 4,251, p = 0,040 (Table II).

DISCUSSION

On the background of application anesthesia of the nasal
mucosa, which is innervated by the nasopalatine nerve
[31], diagnostic and therapeutic procedures are performed
- endoscopy of the paranasal sinuses, tamponade of the na-
sal cavity [32, 33]. Electroneurophysiological studies have
shown that in the innervation of the pulp of the incisors of
the maxilla in addition to the anterior alveolar branches
of the infraorbital nerve, nasopalatine nerve may also be
involved. When it is blocked in the lower nasal passage
before entering the incisal canal, the effect of anesthesia
of the pulp of these teeth is potentiated [34]. To increase
the effectiveness of analgesia in this group of teeth, it is
advisable to inject a local anesthetic in the middle nasal
passage [35].

After inserting a cotton applicator impregnated with
anesthetic into the middle nasal passage and its advance
to the posterior edge of the middle nasal cavity, it is pos-
sible to reach the place where pterygopalatinum ganglion
(PPG) is located. Its post-synaptic fibers innervate the
lacrimal and nasal glands. This autonomic node is involved
in the pathogenesis (regulation of vascular response) in
various pain syndromes: headache (migraine), trigeminal
neuralgia, facial pain induced by herpes virus infection.
Clinical studies have shown that these pain disorders can
be effectively managed with endonasal blockade of PPG
[36 - 39]. In maxillofacial surgery, PPG regional anesthesia
is performed mainly by injection, by inserting a needle
into the pterygopalatine fossa by extrazygomatic [40, 41],
subtemporal [42], palatal [43, 44] accesses.
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However, during using of these techniques of conductive
anesthesia PPG there is a risk of blood vessels and nerves dam-
age by the injection needle during its advancement , it may
break. With excessive administration of a local anesthetic, it
can spread through the lower orbital fissure into the orbit and
cause diplopia [45 - 48]. Therefore, in our opinion, the safest
(the least traumatic) and available for technical performance,
free of possible local complications is the endonasal method
of PPG blockade, which also blocks the nasopalatine nerve.

CONCLUSIONS

Endonasal blockade of the nasopalatine nerve at the point
of its emergence from the pterygopalatine ganglion invari-
ably provides a complete analgesia during enucleation of
radicular cysts that have penetrated the maxillary sinus or
nasal cavity. An-esthesia of the nasopalatine nerve at its
entry into the incisive canal allows painless cystectomy of
radicular cysts that have spread to the front of the inferior
nasal meatus from the front teeth.
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ABSTRACT

The aim is to identify the ultramicroscopic features of the erythrocytes as a component of the babesiosis pathogenesis using scanning electronic microscopy.

Materials and methods: Blood samples from 18 domestic dogs with clinically, microscopically, molecularly and genetically confirmed babesiosis served as the study material.
The group of comparative control consisted of clinically healthy people (n=31) and domestic dogs (n=6). The method of scanning electron microscopy was used to study the
spatial (three-dimensional coordinate system: the plane formed by the axes 0X; OY; 0Z) pathology of the size and shape of erythrocytes, microrelief of blood cells surfaces,
membranopathies (raptures, macromolecules, conglomerates, micropores). The native peripheral blood smears of various origins were performed in accordance with the generally
accepted method without fixation, staining/contrast. For this purpose, 0.01 ml of native blood was applied to the degreased surface of the metal platform (S=1cm?), dried in
the air of the laboratory premise, analyzed (x 2000), using the resources of the equipment (SEO-SEM Inspect S50-B; energy dispersive spectrometer AZtecOne with detector
X-MaxN20 (Oxford Instruments plc, UC) and power source in the gun: tungsten cathode with thermoelectron emission. This scanning electron microscope made it possible to
examine the object under conditions of accelerating voltage of 100 kV. The analysis of the obtained results was performed in comparison.

Results: Under conditions of babesiosis development, the erythrocyte link of hematopoiesis responded by the reduction of the number of normocytes (99.0 % in clinically
healthy people and domestic dogs, 77.3 % in dogs with babesiosis), increased of the number of regenerative forms of erythrocytes (1% in clinically healthy people and domestic
dogs, 1,5 % in dogs with babesiosis), appearanced of degenerative forms of erythrocytes with characteristic pathology of cell size and shape, membranopathies (damage of the
integrity of the membrane with the formation of defects).

Condlusions: Changes of the ultramicroscopic erythrocytes profile is one of the leading component of the babesiosis pathogenesis. The use of scanning electronic microscopy
helps to obtain ultramicroscopic data on the presence of extraerythrocytic forms of Babesia on the background of the impossibility of diagnosis of anisochromia with detailing
of inclusions in erythrocytes.

KEY WORDS: scanning electronic microscopy, erythrocytes, babesiosis, pathogenesis

INTRODUCTION

Human babesiosis is a rapidly emerging, zoonotic, in-
fectious disease caused by intra-erythrocytic protozoan
parasites of the genus Babesia, which developed a complex
life-cycle involving ticks as definitive hosts and vertebrates
as intermediate hosts [1, 2]. Babesiosis is an increasing
problem worldwide owing to the expansion of tick habitats
and the increased mobility of animals, which promote the
spread of parasites into new geographical areas [3].

In humans the disease manifestations are broad, from
asymptomatic through mild flu-like infection to severe
malaria-like disease with a potentially fatal outcome,
mainly in immunedeficient and/or elderly individuals [4].

Hematologic manifestations of the disease are common.
They can range from mild anemia, to severe pancytopenia,
disseminated intravascular coagulopathy, or even he-
mophagocytic lymphohistiocytosis. Babesia parasites can
be visualized on blood smears using the Giemsa-Wright
stain. They are intraerythrocytic ring forms that resemble
plasmodium, the causative agent of malaria. Babesia has

Wiad Lek. 2021;74(4):911-914

extracellular merozoites [5]. Thus, blood examination,
especially erythrocytes, is an important point in the diag-
nosis of babesiosis.

THE AIM

The aim is to identify the ultramicroscopic features of the
erythrocytes as a component of the babesiosis pathogenesis
using scanning electronic microscopy.

MATERIALS AND METHODS

Blood samples from 18 domestic dogs with clinically, micro-
scopically, molecularly and genetically confirmed babesiosis
served as the study material. The group of comparative control
consisted of clinically healthy people (n=31) and domestic
dogs (n=6), who underwent the blood cytological examina-
tion (light microscopy) preceding the scanning electronic
microscopy; followed by verification of the results by resources
of molecular genetic research (polymerase chain reaction).
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The method of scanning electron microscopy was used
to study the spatial (three-dimensional coordinate system:
the plane formed by the axes OX; OY; OZ) pathology of the
size and shape of erythrocytes, microrelief of blood cells
surfaces, membranopathies (raptures, macromolecules,
conglomerates, micropores). The native peripheral blood
smears of various origins were performed in accordance
with the generally accepted method without fixation, stain-
ing/contrast. For this purpose, 0.01 ml of native blood was
applied to the degreased surface of the metal platform (S=1
cm?), dried in the air of the laboratory premise, analyzed
(% 2000), using the resources of the equipment (SEO-SEM
Inspect S50-B; energy dispersive spectrometer AZtecOne
with detector X-MaxN20 (Oxford Instruments plc, UC)
and power source in the gun: tungsten cathode with ther-
moelectron emission. This scanning electron microscope
made it possible to examine the object under conditions of
accelerating voltage of 100 kV. The analysis of the obtained
results was performed in comparison.

RESULTS AND DISCUSSION

Ultramicroscopic analysis of the superficial cytoarchi-
tectonics of native erythrocytes of peripheral blood in
clinically healthy people and dogs demonstrated their
mesochromicity, electronic homogeneity of the stroma and
presence of a semipermeable integral membrane. The cells
were evenly distributed frontally, closely, but not densely,
in the form of a rather mesodisperse population (fig. 1).
Some loci contained clusters of hypochromic normocytes
with enhanced central pallor (cyclicity of functional as-
pects of iron deficiency in women). The central pallor of
the predominant number of normocytes was pronounced,
contrasting, occupied less than one third of the diameter
and indicated about the native mesochromia, correspond-
ing to the shape of the biconcave disk (normodiskocyte).
The tendency to sludge phenomenon (the phenomenon of
«coin columns») was minimized. The level of reticulocytes
did not exceed 1 % (table 1).

The generalized results of scanning electron microscopy
of peripheral blood of domestic dogs of rural and subur-
ban areas of Kharkiv, Poltava and Sumy regions (Ukraine)
with babesiosis showed that the population of erythrocytes
formed disparate heterogeneous, extremely hyperchro-
mic, expressively pronounced contrast clusters of cells,
concentrated in the frontal plane of the preparations. The
density of cells was low, with numerous intervals of spare
areas (fig. 2). Intercellular contacts were preserved owing
to membranes. General image format was determined by
single clusters of cells. Among erythrocytes ovalo-, sphero-,
macroovalocytes, fragmented cells prevailed. Dacryo-,
echinocytes, bladdery cells were organized in separate
loci. The dispersed spectrum was completed by cells with
expressed heterogeneity of electron density of the stroma.
In such cases, the central segments of erythrocytes con-
tained obscurations of ovoid, spherical (from one third of
erythrocytes), pear-shaped forms, which tended with blunt
ends to one of the poles of the cell. Extraerythrocyte layers
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were extremely rare. The appearance of foreign formations
of spatial configurations, representative of the causative
agents of babesiosis, in the areas close to erythrocytes was
local (occasional cases). Supramembrane implantation of
pathogens was not detected. Indentations, membrane-stro-
mal defects, pores were exceedingly rare. Pre-hemolytic,
hemolytic cells were visualized. Cellular detritus was
minimized, represented by polymorphic fragments of
erythrocytes (schistocytes). Disposal of the latter took place
in due time, but without obvious signs of erythrophagia.
The cytological plot was completed with the appearance of
single «erythrocyte rosettes/semi-rosettes» of 7-9 cells and
a centered normocyte, chains of 6-8 blood corpuscles. The
sludge phenomenon occurred due to poikilocytes (from 6
to 11 elements). Oligocythemia was caused by an expressed
decrease in the number of peripheral blood erythrocytes.
Thrombocyte plates in the fields of view of slides were ex-
tremely rare. The level of reticulocytes was 1.5 % (table 1).

Summarizing the above, it can be noted that in babe-
siosis an increase the already high structural and func-
tional vulnerability of blood erythrocytes was objectively
explained by the lack of repair systems and low adaptive
potential. The cells were not able to synthesize proteins
and lipids de novo, participate in oxidative phosphoryla-
tion, maintain the cycle of tricarboxylic acids. Energy was
obtained anaerobically according to Embden-Meyerhof
pathway, traditionally accumulating the latter in the form
of adenosine triphosphate [6]. One of the ways to carry
out the functional activity of erythrocytes in response
to oxidative stimulation was focused on the resources
of hexose monophosphate shunt [7]. Following this, the
life cycle of the damaged cells continued. However, the
influence of exogenous factors (infectious) did not stop
and inevitably led to deep (decompensated) changes in
the surface architecture, intracellular balance. Anomalies
of membrane proteins of the cytoskeleton of erythrocytes
(spectrin, ankyrin, segment 3, protein 4.1) led to the chang-
es in the spatial configuration / surface cytoarchitectonics
of normal discocytes with the transformation of the latter
into regenerative, mostly into degenerative forms (sphero-,
ovalo-, schisto-, stomatocytes, etc.) [2].

Another consequence of abnormalities in the cytoskele-
ton of erythrocytes was the corresponding clinical profile,
characterized by hemolytic anemia and splenomegaly,
spherocytosis in peripheral blood. The appearance of
spherocytes occurred during the presence of erythrocytes
with abnormal structural proteins of the membrane in
the spleen, when the cells lost not only fragments of the
membrane (ruptures), but also the normal biconcave
shape (erythrocytes took the form of a ball). Presence of
ovalocytes (elliptocytes) was caused by cytoskeletal abnor-
malities in the areas of interaction between cytoplasmic
proteins (a- and B-spectrins, protein 4.1). Clinical and
morphological support was characterized by moderate ane-
mia, splenomegaly, microspherocytosis, and presence of
schistocytes (fragmented forms of erythrocytes). Detection
of acanthocytes (spur-like cells with membrane protrusion)
was based on the initiation of the synthesis of abnormal
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Table 1. The relative indicators (%) of morphological forms of erythrocytes in blood.

. ” Pathology of shape and
Group name Normocytes (discocytes) Reticulocytes size of erythrocytes
Clinically healthy individuals and domestic dogs 99.0 % 1.0% 0%
Domestic dogs with detected babesiosis 773 % 1.5% 21.2%

HV mag wD spot det HFW 8 (o}
1.00 kV|2 000 x 11.6 mm 3.5 ETD 137 pm 11:00:34 AM

40 pm
Sumy State University

Fig. 1. Erythrocytes of native blood of clinically healthy person in the frontal
plane. Scanning electron microscopy, x 2000.

plasma lipoproteins and erythrocyte membrane. Regis-
tration of these types of erythrocytes indicated profound
functional disorders of the liver that occurred in response
to massive parasitic aggression. The presence of hematuria
and uremia provoked the release of echinocytes into the
blood (hedgehog-like, spear-like forms of erythrocytes).
Sometimes the appearance of these cells in laboratory tests
preceded the expressed clinical symptoms of babesiosis,
regarded as one of the early nonspecific diagnostic criteria,
a prodrome of upcoming uremia [8, 9].

Postinvasive aniso- and poikilocytosis of erythrocytes
significantly affected the rheological properties of blood (as
shown by morphological observations, they, among other
things, had a significant contribution to the start of the
reactions of intravascular blood coagulation). Aggressive
invasion of pathogens of blood-parasitic babesiosis to the or-
ganism of mammals provoked the program of «<emergency»
start of intense erythropoiesis. An objective confirmation of
the latter was the increase in the content of young reticulo-
cytes. This indicator increased due to the absolute rise in the
number of reticulocytes or as a consequence of a decrease
in the mass of circulating erythrocytes (anemia) [10-12].

The next component in the pathogenetic picture of babe-
siosis development was the migration into the bloodstream
of numerous erythrocytes with altered adhesive properties
of the cell membrane, in addition, protein complexes ad-
sorbed on it. Hyperaggregation of erythrocytes in vivo ad
oculiled to post-invasive formation of erythrocyte sludges,
aggregates-microthrombi in the blood. Appearance of the
latter in the microcirculatory bed inevitably caused com-
plete or partial blockage of blood circulation in certain
areas of the tissues of target organs, sharply reduced the

8/3/2020
1.00 kV'2 000 x 11.6 mm 3.5 ETD 137 um 10:46:29 AM

HV mag o WD spot det | HFW 40 pm

Sumy State Universit

Fig. 2. Erythrocytes of native peripheral blood of a domestic male dog
with detected babesiosis. Macroovalocytes, echinocytes, fragmented cells,
bladdery cell, erythrocytes with blackening in the cytoplasm. Scanning
electron microscopy, x 2000.

number of actively functioning capillaries, arteriolo-venu-
lar anastomoses, contributed to the development of tissue
hypoxia, atrophy, necrosis [12-14].

CONCLUSIONS

Changes of the ultramicroscopic erythrocytes profile is one
of the leading component of the babesiosis pathogenesis.
Under conditions of babesiosis development the erythrocyte
link of hematopoiesis responds by reduction of the number
of normocytes, an increase of the number of regenerative
forms of erythrocytes, appearance of degenerative forms of
erythrocytes with characteristic pathology of cell size and
shape, membranopathies (damage of the integrity of the
membrane with the formation of defects). The use of scan-
ning electronic microscopy helps to obtain ultramicroscopic
data on the presence of extraerythrocytic forms of Babesia
on the background of the impossibility of diagnosis of
anisochromia with detailing of inclusions in erythrocytes.
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ABSTRACT

The aim: To carry out a comparative statistical analysis of obstetric and perinatal complications in singleton and multiple pregnancies once assisted reproductive technologies
(ART) are applied according to the records taken from archival materials (maternity and delivery records) and identify the clinical features of multiple pregnancy.

Materials and methods: Over the period of 2017-2019, 522 women gave birth in LELEKA Maternity Hospital LLC after using assisted reproductive technologies and 331
women among them were followed-up in the women's health center of LELEKA maternity hospital. Among these women (522) with singleton pregnancy 445 women gave
birth, while in multiple pregnancy - 77.

The statistical analysis of 150 maternity and delivery records was carried out. All pregnant women were divided into two groups: group 1—75 women having singleton pregnancy
after ART; group 2 — 75 women having multiple pregnancy after ART. Women getting pregnant after ART, or in vitro fertilization (IVF) and five-day frozen embryo transfer to be
exact, turned out to he the selection criterion for a comparative statistical analysis. Mathematical methods for research were used as 0.P. Mintser (2013) suggested. The reliability
of the digit cancellation test was calculated using the Fisher’s exact test and Student’s T-test. Graphs were designed using Microsoft Excel.

Results: The complications of early multiple pregnancy were the following: anemia (47.8% as opposed to 22.9%, p<0.01), placental insufficiency (43.3% in contrast to 22.9%,
p<0.01), threatened abortion (41.8% in contrast to 28.6%, p<0.01). The complications i late pregnancy are as follows: preeclampsia (52.7% as opposed to 20.6%, p <0.01),
intrauterine growth restriction (20.0% as opposed to 7.4%, p <0.01), anemia in pregnancy (76.4% in contrast to 32.4%, p<0.01), placental insufficiency (47.3% in contrast
t022.1%, p<0.05).

Conclusions: Multiple pregnancy is a high risk for anemia in pregnancy, preeclampsia, placental insufficiency, early intrauterine growth restriction and fetal distress in pregnancy
and labor. It predetermines the high level of a caesarean section. Therefore, further research aimed at prediction and prevention of obstetric and perinatal complications in

multiple pregnancy after ART is currently topical.

KEY WORDS: obstetric and perinatal complications, multiple pregnancy, assisted reproductive technologies

INTRODUCTION

The use of assisted reproductive technologies (ART)
enables to effectively fight infertility off over the past 40
years. More than 5 million infants worldwide were born
once ART had been applied in infertility [1, 2]. However,
getting pregnancy using ART is only the first stage, while
the birth of a healthy newborn depends on the course and
management of pregnancy and childbirth for sure. Char-
acteristics of multiple pregnancy, once ART is applied, hold
an exceptional interest for applied science, at the stages of
embryo implantation and placentation in particular. Thus,
despite the widespread adoption of ART for assisted con-
ception, the matter of enhancing the ART effectiveness still
remains relevant, as well as optimizing the management of
labor and delivery since the early gestational age in order to
minimize risks for both a mother and her child. Just over
the last couple of years the incidence of multiple pregnancy
rapidly grew, and ranges from 0.7% to 1.5% in the majority
of European countries. According to the registries by the

Wiad Lek. 2021;74(4):915-922

European Society of Human Reproduction and Embryol-
ogy (ESHRE) the effectiveness of ART programs today is
nearly 40%. More than 1.8 million children were born in
Ukraine in 2019, 27 thousand (1.6%) of which - after ART
program [1, 2]. The occurrence of twin pregnancy in the
natural cycle is low and according to different researchers,
ranges from 11 to 14 per 1000 deliveries, the use of ART
led to a 20-time increase in the number of multiple preg-
nancies comparing to a natural population [2]. Over the
last 10 years, the number of deliveries of twins increased
by 27%, triplets — by 38%. These days iatrogenic multiple
pregnancy comprises 30-80% among multiple pregnan-
cies. Delivery of twins account for 20-30%, triplets — 4-6%
among pregnancies that develop after ART. It is no secret
that multiple pregnancy is associated with a high rate of
adverse perinatal outcomes [2-5]. Statistics show that only
11-15% of multiple pregnancies and labors occur without
complications. Perinatal mortality in delivery of more than
one is 3 to 7 times higher than in singleton pregnancy [2-
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6]. It is known that multiple pregnancy itself determines
a high risk of perinatal pathology. The high prevalence
of threatened abortion with retroplacental hematoma as
comorbidity is observed (the incidence of retrochorial
hematoma during the first trimester in pregnancies after
ART comprised 13.5%) [7]. The prevalence of miscarriage
in pregnancy after ART is 18-44.4%, while the prevalence
of preterm labor ranges from 19.5% to 37.6%, the preva-
lence of gestational hypertension after ART was registered
in 5.9% in singleton pregnancy and in 12.6% in multiple
pregnancy. According to ACOG [2,6-11] the higher risk
of preeclampsia (OR 2.7) turned out to be associated with
ART [2, 6-11]. Preeclampsia (PE) still remains a global
health issue, threatens maternal health and life [2, 11]. PE
holds 9-26% of maternal mortality and high percentage of
preterm labor, predetermines both maternal and neonatal
morbidity [2, 12]. Statistics suggest that the prevalence of
severe PE in multiple pregnancy is 3-4 times higher than
in singleton pregnancy [2, 11, 13-16].

THE AIM

To carry out a comparative statistical analysis of obstetric
and perinatal complications in singleton and multiple preg-
nancies once assisted reproductive technologies (ART) are
used according to the records taken from archival materials
(maternity and delivery records) and identify the clinical
features of multiple pregnancy.

MATERIALS AND METHODS

Over the period 0f 2017-2019, 522 women gave birth in LELE-
KA Maternity Hospital LLC after using assisted reproductive
technologies and 331 women among them were followed-up
in the women’s health center of LELEKA maternity hospital.
Among these women (522) with singleton pregnancy 445
women gave birth, while in multiple pregnancy - 77.

Table I. Extragenital diseases in women examined (abs. n., %)

Age of pregnant women, years

group [

group II 35.9

342

Fig. 1. Mean age of women examined (year M+m)

The statistical analysis of 150 maternity and delivery
records was carried out. All pregnant women were divided
into two groups: group 1 - 75 women having singleton
pregnancy after ART; group 2 - 75 women having multiple
pregnancy after ART. Women getting pregnant after ART,
or in vitro fertilization (IVF) and five-day frozen embryo
transfer to be exact, turned out to be the selection crite-
rion for a comparative statistical analysis. Mathematical
methods for research were used as O.P. Mintser (2013)
suggested. The reliability of the digit cancellation test was
calculated using the Fisher’s exact test and Student’s T-test.
Graphs were designed using Microsoft Excel.

RESULTS AND DISCUSSION
The majority of women examined were women aged 25-45
with infertility lasting 3-9 years. The mean age of women did

Groups of women
Extragenital diseases Group 1 Group 2
n=75 n=75
Diabetes mellitus 2(2.7%) 5(6.7%)*
Rheumatoid arthritis, congenital heart defects 2 (2.7%) 2(2.7%)
Hypertension 2 (2.7%) 5 (6.7%)*
Chronic obstructive pulmonary diseases 2 (2.7%) 3 (4%)
Chronic urinary tract infections 6 (8%) 7 (9.3%)
Hepatitis and cholecystitis 6 (8%) 7 (9,3%)
Varicose veins 5(6.7%) 4 (5.3%)
Anemia 6 (8%) 10 (13.7%)*
Myopia 1(1.3%) 2 (2.7%)
Thyroid disease 7 (9.3%) 11 (14.7%)*
Overall 39 (52%) 56 (74.7%)

Statistical significance of differences comparing to group 1; *p<0.05
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Causes of infertility

45,00%

40,00% 38,70% 37 30% 37,30%

35,00%

30,00% 28%

25,00%

20,00% TR

b e 10,70% i

10,00% 8%

5,30% 5,30%
o L] '
0,00% " -
goup | group II

® Male factor mEndocrine factor m Tubal and peritoneal factor = Uterine factor m Of unknown cause

Fig. 2. Infertility causes in women examined (%)

Reproductive history

10% 9,30%
9%
8%

7% 6,70% 6,70%
6%
5%
: 4%
1%
39 2,70% 2,70% 2,70% 2,70%
2%
1%
’ 0% 0%
0%
Group | Group Il
o Induced abortion = Miscarriage ® Late abortion
Preterm delivery  Emergency childbirth B Reproductive loss . X .
Fig. 3. Reproductive history (%)
Extragenital diseases
16,00% 14,7%
13,70%
14,00%
12,00%
9,30% 9,30%,30%
10 8,00%8%  8,00%
8,00% , 70! 6,70%  6,70%
,3
6,00% 4%
4,00% 2,70,70%,70%70 7 o 70!
s | | | [ i
0,00% =
Group | Group Il
M Diabetes mellitus © Rheumatoid arthritis, congenital heart defects
 Hypertension Chronic obstructive pulmonary diseases
B Chronic urinary tract infections W Hepatitis and cholecystitis
M Varicose veins B Anemia
® Myopia m Thyroid disease

Fig. 4. Extragenital diseases (%)

not differ significantly by groups and turned out to be statis-  induced pregnancy in groups 1 and 2 were registered in
tically insignificant (p>0.05) as study results attest (Fig. 1). ~ the women’s health center.

Thus, the age of women having singleton pregnancy Primary infertility was observed in 67.3% of all women
(group 1) averaged out at 34.2 + 2.1 years. The mean ageof ~ examined, secondary infertility — in 32.7%, the mean age of
women in group 2 was 35.9 + 2.2 years. All women having  infertility was 3-6 years. It is worth mentioning that primary
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Complications of delivery
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0,00% I !
Group | Group Il
= PPROM m Abnormal labor m Fetal distress
Vaginal bleeding in preg y mPl | abruption u Cesarean section
Group | Group I
32,70%
88,20%
= Vaginal delivery Cesarean section = Vaginal delivery Cesarean section
Structure of preterm labor and delivery by groups
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Group |
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Perinatal outcomes
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Fig. 8. Perinatal outcomes of birth (%)



A STATISTICAL ANALYSIS OF OBSTETRIC AND PERINATAL COMPLICATIONS IN SINGLETON AND MULTIPLE...

Table I1. Clinical features of early pregnancy (abs. n., %)

Groups of women

Complications Group | Group Il
n=70 n=67
Vomiting in pregnancy 8 (11.4%) 11 (16.4%)
Threatened abortion 20 (28.6%) 28 (41.8%)**
Anemia in pregnancy 16 (22.9%) 32 (47.8%)**
Placental insufficiency 16 (22.9%) 29 (43.3%)**
Exacerbation of a physical disorder 8 (11.4%) 11 (16.4%)
Statistical significance of differences comparing to group 1; *p<0.05; **p<0.01
Table Il1. Clinical features of late pregnancy (abs. n., %)
Groups of women
Complications Group | Group Il
n=68 n=55
Threatened abortion 16 (23.5%) 31 (56.4%)*
Anemia in pregnancy 22 (32.4%) 42 (76.4%)**
Preeclampsia 14 (20.6%) 29 (52.7%)**
Gestational hypertension 6 (8.8%) 10 (18.2%)*
Gestational diabetes 10 (14.7%) 13 (23.7%)*
Placental insufficiency 15 (22.1%) 26 (47.3%)*
Polyhydramnios 4 (5.9%) 15 (27.3%)
Cervical weakness 2 (2.9%) 7 (12.7%)*
Exacerbation of a physical disorder 9(13.2%) 9 (16.4%)
IUGR 5 (7.4%) 22 n(i?j/(g**
Low-lying placenta 1(1.5%) 1(1.8%)
Statistical significance of differences comparing to group 1; *p<0.05; **p<0.01
Table IV. Structure of indications for Cesarean section (abs. n. %)
Indications Grr‘o:g ! Gr::u1p 8"
IUGR 1(12.5%) 2(11.1%)
Fetal distress 3(37.5%) 2(11.1%)
Preeclampsia - 5(27.8%)
Abnormal labor 3(37.5%) -
Placental abruption - 3(16.7%)
Others 1(12.5%) 6(33.3%)

Statistical significance of differences comparing to group 1; *p<0.05

infertility prevailed in women from group 2, in contrast to group
1 where secondary infertility prevailed. Infertility causes didn’t
vary by groups (p<0.05) and were categorized as follows (Fig. 2).

The findings of fertility health check are illustrated in
figure 3, they indicate the absence of significant difference
in reproductive history. At the same time, both groups are
reported to have a low level of induced abortions (4% as
opposed to 2.7%) and early threatened abortions (8% in
contrast to 6.7%) (p>0.05).

The level of reproductive loss in the past history (group 2
—absent, group 1 - 2.7%) and preterm labor (2.7% in group

2 and 4.0% in group 1) are indicative. It can be explained
by a significantly higher incidence of primary infertility in
group 2 comparing to group 1 (p<0.05).

Regarding extragenital disease patterns in women
examined we traced a significantly higher prevalence of
diabetes mellitus, hypertension, anemia, thyroid diseases
(p<0.05) in pregnant women of group 2 as opposed to
group 1 (Table I).

According to our findings, the prevalence of extragen-
ital diseases in women of group 1 comprised 74.7% - 56
women in contrast to 52% - 39 women of group 2. This
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group included women with cardiovascular, pulmonary,
endocrine, urologic and gastrointestinal diseases. Based
on the prevalence and pattern of extragenital diseases the
following diseases were of a significantly higher occurrence
in group 2: diabetes mellitus, hypertension, anemia and
thyroid diseases that, in our opinion, increase the risk of
preeclampsia in women having multiple pregnancy.

The occurrence of extragenital diseases as comorbidity
in groups studied was illustrated in figure 4.

Thus, es evidenced by the study of premorbidity in groups
of women having singleton and multiple pregnancies after
ART we recognized the factors in women in case of mul-
tiple pregnancy that predispose to obstetric and perinatal
complications in pregnancy. Data on gestation clinical
features are very indicative when comparing (Table IT). The
main complications of early pregnancy in case of multiple
pregnancy were: anemia (47.8% as opposed to 22.9%, p
<0.01), placental insufficiency (43.3% in contrast to 22.9%,
p <0.01), threatened abortion (41.8% in contrast to 28.6%,
p <0,01). It is worth mentioning that in 36% of pregnant
women in group 1 and 42.7% in group 2 (p<0.05) retro-
placental hematomas are reported. Pregnancy ended up as
miscarriage in 3 (4%) pregnant women of group 1 during
the first trimester and missed miscarriage in 2 (2.7%)
cases; 4 (5.3%) cases of miscarriage and 4 (5.3%) — missed
miscarriage of the first trimester (p<0.05).

The same pattern took place after 20 weeks of pregnan-
cy (Table III). Thus, 2 (2.9%) cases of late abortion took
place in group 1 as opposed to 7 (10.5%) cases in group 2,
(p<0.05). Three (5%) cases of intrauterine death of both
fetuses in patients of group 2 at 22-24 weeks should also be
noted, as well as intrauterine death of only one fetus in 2
(3.3%) cases, one case at 23 weeks and the other one at 28.

Various complications of pregnancy were observed
almost in all women having multiple pregnancy. Thus,
anemia in pregnancy was the most common - 42 (76.4%)
cases, threatened abortion - 31 (56.4%) cases, preeclamp-
sia — 29 (52.7%) cases, placental insufficiency - 26 (47.3%)
cases, which led in the majority of cases to intrauterine
growth restriction in 22 infants (20%)**.

In comparison, the occurrence of these complications in
group 1, in singleton pregnancy, was substantially lower:
anemia in pregnancy- 22 (32.4%) cases, threatened abor-
tion — 16 (23.5%) cases, preeclampsia of various severity
- 14 (20.6%) cases and placental insufficiency - 15 (22.1%),
intrauterine growth restriction - 5 (7.4%). The number of
preeclampsia cases in women having multiple pregnancy was
2.6 times higher than in singleton pregnancy and comprised
52.7% (29) in contrast to 20.6% (14) in group 1 (p<0.01).

In multiple pregnancy placental insufficiency manifested
as IUGR in 5 (19.2%) patients, dissociated fetal develop-
ment in 4 (15.4%), while in 6 (23.1%) cases dissociated
fetal development was combined with growth restriction.
Chronic placental insufficiency was compensated and
confirmed by the findings of morphological analysis in
11 (42.3%) cases.

As illustrated by figure 5, five main complications of
delivery in women having multiple pregnancy were:
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premature rupture of membranes (30.9% as opposed to
10.3%, p<0.05), abnormal labor (16.4% as opposed to
5.9%, p>0.05), fetal distress (29.1% in contrast to 14.7%,
P<0.05), placental abruption (3.6% as opposed to it’s ab-
sence in group 1). This led in turn to an increase in the
rate of Cesarean sections in women in case of multiple
pregnancy.

Based on the data obtained when assessing delivery
techniques, a significant increase in the rate (32.7%) of
Cesarean section in case of multiple pregnancy in contrast
to 11.8% of patients in singleton pregnancy (p<0.01) should
be noted (Fig.6).

Interestingly, the structure of indications for Cesarean
section in women having multiple pregnancy (Table IV)
was as follows: preeclampsia progression (27.8%), IUGR
(11.1%), fetal distress (11.1%), (16.7%) — placental abrup-
tion, other indications ( breech and trunk presentation,
oblique lie, clinical narrow pelvis, uterine scar) — 33.3%.
the Principal indications for Cesarean section in women
of group 1 were the following: fetal distress with placental
insufficiency as comorbidity (37.5%), ineffective treatment
of abnormal labor (37.3%), other indications (breech and
trunk presentation, oblique lie, clinical narrow pelvis,
uterine scar) — 12.5%.

The analysis of birth outcomes in all groups revealed
that in patients of group 2 multiple pregnancy 3.7 times
as often ended up prematurely as singleton (21.8% and
5.9%, p <0.05). Almost half of the cases were deliveries at
34 weeks according to a gestation period, in other words,
early preterm labor prevailed, 3.6% of which were deliveries
at 22-28 weeks, 7.3% — at 28-32 weeks and 6.4% - at 32-34
weeks (Fig. 7).

The average gestation period in singleton pregnancy here-
in comprised 37.6 + 1.2 weeks, 35.1 + 1.3 weeks — in multiple.
Data on perinatal outcomes of birth are of substantial inter-
est. When assessing perinatal outcomes of birth (Figure 8) a
relevant increase in the sum rate of birth asphyxia of various
severity in case of multiple pregnancy (35.0% in contrast
to 5.9%, p <0.05), intrauterine growth restriction (27.3%
vs. 11.8%, p <0.01) should be noted. Further, it affected the
rate of early neonatal morbidity with delayed post-hypoxic
leukoencephalopathy (23.6%) being predominant in group
2; intrauterine infection (12.7%); hemorrhagic syndrome
(9.1%) and hyperbilirubinemia (12.7%).

Thus, according to the findings obtained in statistical
analysis of delivery records in women having multiple
pregnancy, 2 cases of miscarriage/stillbirth (2" fetus
in both cases) took place. Congenital brain malforma-
tion, anencephaly to be exact, was a primary disease in
the first case. Fetal death occurred in utero. The birth
of a second child happened at 38 week of pregnancy;,
the live girl 2890 g of weight and 51 cm of height was
born, Apgar score of 6-7. In the other case, the cause
of miscarriage/stillbirth was perinatal asphyxia (ante-
partum cause) in women with preeclampsia and severe
placental insufficiency followed by intrauterine growth
restriction. The pregnant woman gave birth at 34 weeks
due to arising signs of severe preeclampsia, the live boy



A STATISTICAL ANALYSIS OF OBSTETRIC AND PERINATAL COMPLICATIONS IN SINGLETON AND MULTIPLE...

2050 g in weight, 48 cm in height was born prematurely,
Apgar score of 5-6.

Two newborns died in early neonatal period (newborn
twins). The mother delivered 3 prematurely at 32-33
weeks, placental abruption, moderate preeclampsia, se-
vere anemia. Cesarean section was performed, two live
girls were born 1600 g and 1840 g in weight, 39 cm and
41 cm in height, Apgar score of 3-3 and 2-2, respectively,
stayed alive for 2 hours 5 minutes and 1 hour 17 minutes.
Granulomatous Amebic Encephalitis as an intrauterine
infection with chorioamnionitis was the primary disease
that led to placental disruption and severe asphyxia in
children.

In our opinion such a high occurrence of obstetric com-
plications in women having multiple pregnancy results
from a high risk in multiple pregnancy, and the course
of pregnancy and labor in such patients is followed by a
great number of complications that are way more severe
than in singleton pregnancy. Literature indicates that
multiple pregnancy develops in the presence of a greater
number of complications than singleton. The most com-
mon and typical in multiple pregnancy are the following
complications: threatened abortion, anemia, preeclampsia,
placental insufficiency, intrauterine growth restriction,
miscarriage & stillbirth of one or both fetuses [1,2, 11]. The
above-mentioned clinical features of multiple pregnancy
for sure directly affected obstetric and perinatal outcomes
of birth in such women.

CONCLUSIONS

The findings of the statistical analysis of archival delivery

records enable to conclude about:

1. Multiple pregnancy is a high risk for anemia in preg-
nancy (76.4%), preeclampsia (52.7%), placental insuf-
ficiency (47.3%), early intrauterine growth restriction
(27.3%) and fetal distress in pregnancy and labor
(29.1%).

2. The high rate of obstetric and perinatal complications in
these women leads to the high rate of Cesarean section
(32.7%) and asphyxia cases in newborns (35%).

3. Dueto thelow effectiveness of widely accepted methods
for prediction, treatment and prevention of obstetric
and perinatal complications in multiple pregnancy after
ART, further research is demanded.
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ABSTRACT

The aim: To determine the frequency of HSV1, HSV2, VZV, CMV, EBV, HHV6 and influenza virus detection in patients with ischemic stroke in different seasons.

Materials and methods: 144 patients with ischemic stroke were examined: 78 (54.2%) women and 66 (45.8%) men, mean age of 63.1 0.8 years. Detection of the herpesvirus
DNA and the influenza virus RNA was performed using PCR monthly in 12 patients.

Results: A manifestation of a viral infection was detected in 32 (22.2%) and virus genomes were observed in 29 (90.6%) patients. Viral infection frequency is significantly lower
in summer, compared to winter-autumn; p=0.033. HSV1 and HHV6 were the most common (19 (52.8%) and 16 (44.4%)); VZV was the least common (5 (13.9%)). Influenza
virus RNA was detected in 10 (27.8%) patients. In winter-autumn the frequency of HSV1, HSV2, HHV6 viruses detection is significantly higher, compared to the spring-summer
(p<0.05), and the difference is almost significant for the influenza virus (p=0.060) and the EBV (p=0.060). Association of stroke occurrence with the presence of two or more
types of viruses is more common in winter, compared to the summer season: 11 (30.6%) vs. 3 (8.3%), p=0.017.

Conclusions: Prevention and treatment of herpesvirus infections exacerbations, in particular HSV1 and HSV2, which significantly increase in winter, compared to summer, is
an important direction of stroke prevention measures in risk groups.

KEY WORDS: ischemic stroke, herpes viruses, influenza virus, seasonal differences

INTRODUCTION

World stroke statistics remains disappointing due to high
morbidity, mortality and disability of the population, and
this major problem of both social and economical impor-
tance stimulates the continuation of developments, such
as measures to prevent acute cerebral pathology [1]. An
important direction of research is a study of environmental
impact, particularly seasonal fluctuations, on the occur-
rence of stroke, which becomes particularly important in
the context of current climate changes.

Seasonal variability of the ischemic stroke frequency
has been shown by numerous studies. However, the con-
clusions of these scientific works significantly differ. Some
authors find a higher incidence of ischemic stroke (IS) in
winter [2-4], others - in spring [5, 6], and some studies
did not establish a correlation between the season and the
incidence of IS at all [1, 7].

A recent meta-analysis showed that existing differences
are largely related to different characteristics of the local
climate [8]. However, in 29 of the 33 studies included in the
meta-analysis, summer was the season with the lowest sta-
tistical incidence of IS. When grouped by Képpen climate
classification [9] in areas with warm temperate climate,
which is typical for most of Eastern European territory and,
therefore, Ukraine, the incidence of IS was observed with

Wiad Lek. 2021;74(4):923-928

the highest frequency in winter months, with a subsequent
decrease in frequency in spring, autumn and summer.

Seasonal differences in the incidence of stroke are associ-
ated with various physical natural factors, such as changes
in the amount of sunlight [10, 11], temperature [12, 13],
and humidity [14, 15, 16]. Many previous studies suggest
that the winter season and low-temperature weather
conditions may be responsible for the pathophysiological
changes associated with ischemic stroke. In particular, it
was shown that hemodynamic factors and indicators of
coagulation hemostasis, such as blood pressure, erythro-
cyte count, platelet count and function, fibrinogen con-
centration in blood plasma, and inflammatory markers
may increase due to increased activity of the sympathetic
nervous system associated with low temperatures [4, 17].

Issues related to the increase of serum lipids and blood
glucose are discussed to explain the seasonality of acute
vascular diseases [18]. Some studies have found an abrupt
increase in total cholesterol and triglycerides in the autumn
months [19].

A certain role in IS incidence increase in the cold months
is assigned to infection factors, including respiratory in-
fections and influenza, which are activated due to reduced
immunity caused by the deficiencies of sunlight, vitamins
Cand D, seasonal depression, etc. [11, 12,19, 20, 21]. How-
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Table I. Clinical and demographic features of the patients.

Indicators Total Winter Spring Summer Autumn p
(n=144) (n=36) (n=36) (n=36) (n=36)
Sex M/F (%) 45.8/54,2 47.2/52.8 44.4/55.6 41.7/58.3 44.4/55.6 0.80
Age, year (M+m) 63.1£0.8 65.9+1.3 60.1+1.7 62.1£1.8 64.4+1.7 >0.05*
NIHSS, point (M+m) 11.1£0.1 10.9+0.3 10.7£0.2 11.4£0.3 11.2+£0.2 >0.05*%
Pathogenetic subtype of stroke
Atherotrombotic (%) 50.7 50.0 444 50.0 58.3
Cardioembolic (%) 333 333 41.7 30.6 27.8 0.866
Lacunar (%) 16.0 16.7 139 16.4 139
Vascular areas
Left middle cerebral artery (%) 43.1 1417 47.2 444 38.9 0.839
Right middle cerebral artery (%) 31.9 333 36.1 30.6 27.8
Vertebrobasilar arteries (%) 259 25.0 16.7 25.0 333

Notes:*statistically unreliable for all pairwise comparisons

ever, the incidence of viral manifestation and persistence
of viruses in patients with IS in different seasons has not
been studied.

THE AIM

The goal of this study was to determine the frequency of
HSV1, HSV2, VZV, CMV, EBV, HHV6 and influenza vi-
rus detection in patients with ischemic stroke in different
seasons.

MATERIALS AND METHODS

The study took place over the course of one year from

01.01.2017 to 31.12.2017 at Oleksandrivska Hospital and

Kyiv City Clinical Hospital Ne4 departments. The study was

conducted in accordance with the requirements of Good

Clinical Practice standards. A total of 144 patients with

ischemic stroke were included in the study: 78 (54.2%)

women and 66 (45.8%) men. The mean age of patients was

63.1 £ 0.8 years (from 41 years to 81 years).

During each season 36 patients hospitalized by ambu-
lance were examined for the presence of viruses; specifi-
cally, 12 patients per month (3 patients per week) in order
of their admission to the hospital and if the following
inclusion criteria were met:

« a primary ischemic stroke confirmed by Magnetic Res-
onance Imaging / Computed Tomography;

« a neurological score of 8-16 points according to NIHSS
[22]

« one of the following pathogenetic subtypes according to
TOAST criteria [23]: atherothrombotic (AT), cardioem-
bolic (CE), lacunar.

The patients were tested for herpes viruses (HSV1, HSV2,

VZV, CMV, EBV, HHV6) and influenza virus.

There were following exclusion criteria: recurrent stroke,
inability to collect a patient’s history, NIHSS score above
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17, indeterminate pathogenetic type of stroke, and a lack
of informed consent for virological examination.

All patients were questioned on the subject of viral infec-
tion manifestation in their medical history (in the 2 weeks
prior to stroke). The manifestations were evaluated using
the clinical indicators of respiratory disease (rhinorrhea
or rhinitis, fever and increased temperature, headache,
catarrhal signs in upper respiratory tract, and a herpetic
rash around lips and nose).

Detection of herpes virus deoxyribonucleic acid (DNA)
and influenza virus ribonucleic acid (RNA) was performed
by the means of polymerase chain reaction (PCR) monthly
in 12 patients who were hospitalized by ambulance. The
DNA of herpes viruses from cells was isolated using a set
of reagents DNA-sorb-B DNA kit (AmpliSens, Russia) or
“innuPREP Virus DNA Kit” (Analytik Jena AC, Germany)
according to the manufacturer’s instructions. The DNA
concentration was determined spectrophotometrically
using a Biophotometer (Eppendorf, Germany). The DNA
detection was performed by the means of semi-quantita-
tive PCR, using a set of ’AmpliSens®” (AmpliSens, Russia)
reagents, according to the manufacturer’s recommenda-
tions. Each sample that was analyzed by PCR contained
50 nanograms of DNA. The amplification products of
GeneRuler ™ DNA Ladder Mix (Fermentas, Lithuania)
were analyzed in a 1.7% agarose gel containing 0.01%
ethidium bromide. Digital images of PCR products were
obtained in UV light of a transilluminator using a Canon
Digital IXUS 80IS camera. Analysis of digital images was
performed using Gel Imager software (DNA-technology,
Russia). In addition, RT-PCR was performed using the
AmpliSens kit (AmpliSens, Russia) and EBARPOL (NPE
Litech, Russia), according to the manufacturer’s recom-
mendations (QTOWER 2.2 amplifier, Germany).

Detection of influenza virus RNA was performed by the
means of PCR. Influenza virus RNA was isolated from cells
using reagents kit in real-time (Real-Time RT-PCR Kkit),
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using Real-Time RT-PCR analysis, dPB2-Probe, dPB2-F2
and dPB2-R1 primers.

Statistical processing of the results was performed us-
ing the statistical analysis program IBM SPSS Statistics
Base v.22. Descriptive statistics were used; comparisons
of two independent groups by their average values were
performed using the Mann-Whitney U-test, and on a
qualitative basis — using Pearson’s 2. The null hypothesis
regarding the equality of variables was rejected at p <0.05.

RESULTS

The overall ratio of men and women was 45.8/54.2, respec-
tively, and did not differ between seasons, p = 0.80 (Table I).
The mean age of patients also did not differ significantly
from season to season, p> 0,05.

Atherothrombotic subtype of stroke occurred in 73
(50.7% of patients), cardioembolic- in 48 (33.3%), lacunar
- in 23 (16.0%) of patients. The distribution of patients by
stroke subtype did not statistically differ between seasons
(p =0.886), although there was a tendency for an increase
in the percentage of AT subtype in autumn - 58.3%, and
CE subtype in spring (41.7%) with an almost identical
percentage of AT in these seasons (Table I).

Ischemic stroke in the left middle cerebral artery terri-
tory (MCA) occurred in 62 (43.1%) patients; in the right
MCA - 46 (31.9%), in the vessels of vertebrobasilar artery
territory — 36 (25.0%). The distribution of patients by the
territory of the affected vessel also did not significantly
differ depending on the season (p = 0.839) (Table I).

A manifestation of a viral infection was found in 32
(22.2%) patients. In winter - in 11 (30.6%) patients, in
spring — in 7 (21.9%), in summer - in 4 (11.1%), and
in autumn - in 10 (27.8%), p = 0.485. Although overall
there were no significant differences in the frequency of
viral infection by seasons, at the same time in summer the
frequency of viral infection was significantly lower than in
winter, p = 0.042, and almost significantly lower than in
autumn, p = 0.074.

The distribution of the frequency of viral infection in
stroke patients by a month of year showed approximately
the same frequency of 33.3% from November to January,
with a decrease to 25.0% in February, March, April and
September and October, and with the lowest rates in May
and in summer months - 8,3% (Fig. 1).

Virus genomes were found in 36 (25%) patients with
stroke. In particular, the genomes were found in 29 (90.6%)
patients among those who had a viral manifestation (signs

925



Tetyana M. Cherenko et al.

Table II. The types viruses frequency detection and its quantity in the association in different seasons

Indicators Total Winter Spring Summer Autumn P
(n=144) n=36 n=36 n=36 n=36
Viruses
HSV1, n (%) 19(13.2) 9(25.0) 3(8.3) 3(8.3) 4(11.1) 0.111
HSV2, n (%) 14 (9.7) 7(19.4) 3(8.3) 0(0.0) 4(11.1) 0.048
VZV, n (%) 5(3.5) 1(2.8) 2(5.6) 1(2.8) 1(2.8) 0.891
EBV, n (%) 10 (6.9) 4(11.1) 2(5.6) 1(2.8) 3(8.3) 0.542
CMV, n (%) 8(5.6) 3(8.3) 1(2.8) 1(2.8) 3(8.3) 0.548
HHV6, n (%) 16 (11.1) 7(19.4) 1(2.8) 1(2.8) 7(19.4) 0.018
Flu, n (%) 10(6.9) 5(13.9) 2(5.6) 0(0.0) 3(8.3) 0.133
Quantity of viruses in the association

No viruses, n (%) 108 (75.0) 24 (66.7) 29 (80.8) 31(84.1) 24 (66.7) 0.131
1,n (%) 8(22.2) 1(2.8) 2(5.6) 2(5.6) 3(8.3) 0.787
2,n (%) 17 (47.2) 5(13.9) 3(8.3) 3(8.3) 6(16.7) 0.616
3,n (%) 6(16.7) 2(5.6) 2(5.6) 0(0.0) 2(5.6) 0.237
4,n (%) 3(8.3) 2(5.6) 0(0.0) 0(0.0) 1(2.8) 0.133
5,n (%) 2(5.6) 2(5.6) 0(0.0) 0(0.0) 0(0.0) 0.279

of acute viral infection or exacerbation of latent persistent
herpes infection) and in 3 (9.4%) patients with stroke
without viral manifestation (p = 0.001) (Table II).

The genomes of viruses in winter were found in 12
(33.3%) patients, in spring — in 7 (19.4%), in summer - in 5
(13.9%), and in autumn - in 12 (33.3%) patients, p =0.131.

Although in general there were no significant differences
in the frequency of viral infection detection by season, at
the same time in the summer season the frequency of viral
infection detection was significantly lower compared to the
winter-autumn period, p = 0.033.

The distribution of the frequency of the viruses genome
detection in patients with stroke by months of the year
showed approximately the same frequency from October
to January - 33.3% - 41.7% (excluding February - 25.0%),
with an average of 35.0% and a decrease to 8.3 -25.0%
from March through August , an average being 17.9%,
p = 0.019 (Fig. 2).

In the virus-positive group, HSV1 was the most com-
mon, occurring in 19 (52.8%) patients (13.2% of the total)
and HHV6 - in 16 (44.4%) patients (11.1%), with VZV-5
occurring least often (13.9%). Influenza virus RNA was
found in 10 (27.8%) patients.

Despite the fact that there was a tendency toward a higher
frequency of the viruses genome detection in winter and
autumn compared to spring, and, most of all, summer, the
differences did not reach statistical significance, p = 0.052.
At the same time, there were significantly more patients
with two or more viruses in the winter season compared to
the summer season: 11 (30.6%) against 3 (8.3%), p =0.017.

The frequency of viruses detection (except for HSV2
and HHV6) did not significantly differ depending on the
season, when comparing the distribution of the frequency
of detection of certain types of viruses in different seasons
(Table II).
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At the same time there is a significantly higher (p <0.05)
frequency of HSV1, HSV2, HHV6 viruses detection in the
winter-autumn period, compared to the spring-summer
period, and an almost significant difference for influenza
viruses (p = 0.060) and EBV (p = 0.060).

There was no significant correlation between viral man-
ifestations, the presence of the viruses genome and severe
neurological deficits: r = 0.037 and r = 0.039, respectively.

There also was no significant correlation between viral
manifestations, the presence of the herpes or influenza
viruses genome and the age of patients: r= 0.033 and r =
0.096, respectively.

DISCUSSION

In our research we continued to study the issue of seasonal
variability of the ischemic stroke frequency, which has been
the subject of a number of foreign authors’ studies that in
particular at the role of a viral infection as a potential risk
factor for increased frequency of IS in winter compared
to summer [4, 5, 7]. This applies to countries with a warm
continental climate, including Ukraine. [8]. The goal of
our study was to determine whether there were any sea-
sonal differences in the frequency of detection of the most
common types of viruses — herpes viruses and influenza
virus in patients after one stroke with moderate and severe
neurological deficits. It should be noted that each season
groups with the same number of patients were studied;
turther, the patients also did not significantly differ in age
and gender characteristics. Our attention has been drawn
to herpes viruses, because of their high prevalence at 30-
40% of the population in developing countries [24], as well
as toward the influenza virus, the epidemic outbreaks of
which continue to regularly damage the health of the pop-
ulation and the economies of countries around the world.
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The genome of herpes viruses and influenza virus was
found in a total of 36 (25%) patients with stroke. The most
prevalent was HSV1 found in 13.2% of patients and HHV6
found in 11.1% of patients; influenza virus was discovered
in 6.9% of patients in the pre-stroke period. In most cases
(77.8%) viral pathogens were in associations (2, 3, rarely
4 - 5 viruses), p <0,01.

The study has demonstrated a significantly higher
percentage of patients with herpesviruses persistence,
specifically, with two or more viruses, in winter, compared
to the summer season. Thus, according to the literature, a
more frequent development of strokes in the winter season
(compared to summer in our climate zone), is associated,
according to our findings, with a higher frequency of de-
tection of herpes and influenza viruses genomes in patients’
blood during the winter season.

It is known that infection and stroke have common
pathogenetic pathways and mechanisms: inflammation,
hypercoagulation and thrombosis [25]. Therefore, it is
logical to assume the existence of an indirect connection
between an increase in the frequency of strokes and the
increase in the frequency of detection of viral factors that
activate during the winter season -a period of reduced
immune activity due to a deficiency of sunlight, vitamins
D and C, seasonal depression, cold sympathetic systems
activation, etc. The obtained data may help to improve the
prevention of ischemic stroke by conducting a virological
examination in instances of respiratory viral infection
manifestation in patients in stroke risk groups in the au-
tumn-winter period, as well as by an active use of influenza
vaccinations.

CONCLUSIONS

Detection of the herpes viruses genome in the blood of
patients with ischemic stroke with moderate to severe
neurological deficits, both with and without the clinical
manifestations of viral infection, is more common in winter
and autumn.

During the winter-autumn period there is a significantly
higher frequency of HSV1, HSV2, HHV6 viruses detection
compared to the spring-summer season (p<0,05).

In the winter season, the frequency of patients with two
or more types of viruses in an association is significantly
higher compared to the summer season: 11 (30.6%) against
3(8.3%), p = 0.017.

The frequency of herpes viruses detection does not
correlate with the age of patients and the severity of neu-
rological deficits: r = 0,096 and r = 0,039, respectively.
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ABSTRACT

The aim is to give a morphological characteristic of tumors and tumor-like lesions of the salivary glands in the course of a comprehensive analysis of the surgical material.
Materials and methods: The study used surgical material from 67 patients with various pathologies of the salivary glands. The patients were treated at Kyiv City Clinical
Hospital No. 12 (Ukraine, Kiev) from 2014 to 2018. The resulting material was fixed in a 10% solution of neutral formalin (pH 7.4) for 24-48 hours, carried out according to the
generally accepted technique and embedded in paraffin. Serial sections 2 um thick were made from paraffin blocks and stained with hematoxylin and eosin. Microspecimens
were studied, using Olympus BX-41 microscope (Japan).

Results: A comprehensive morphological study of the surgical material of patients with salivary gland pathology undergoing treatment at Kyiv City Clinical Hospital No. 12
(Ukraine, Kiev) for the period from 2014 to 2018 revealed benign tumors and tumor-like lesions of these glands. Pleomorphic adenomas and adenolymphomas represented
benign tumors of the salivary glands, while cysts represented tumor-like lesions.

Different ratios of parenchymal and stromal components characterized pleomorphic adenomas of the salivary glands. On this basis, we identified three tumor variants (mesenchymal
(15 cases, 50.0 %); mixed or classic (10 cases, 33.3 %); epithelial (5 cases, 16.7 %)). A characteristic microscopic feature of salivary gland adenolymphomas was a pronounced
predominance of the parenchyma over the stroma. A well-defined wall, represented by connective tissue fibers and epithelial lining, characterized the cysts of the salivary glands.
The connective tissue capsule separating the tumor tissue from the intact tissue of the salivary gland was clearly pronounced in adenolymphomas, and in pleomorphic adenomas
it could be clearly expressed, intact, with tumor invasion or absent. In mesenchymal and mixed variants of pleomorphic adenomas, in comparison with the epithelial variant,
there was a frequent tumor invasion of the capsule, thinning of the capsule or its absence.

Conclusions: Morphological examination of the surgical material allows us to diagnose tumors (pleomorphic adenomas and adenolymphomas) and non-tumor lesions (cysts) of
the salivary glands. This, of course, is of great therapeutic, diagnostic and prognostic value. Among the identified pathology of the salivary glands, pleomorphic adenomas cause
certain difficulties in morphological diagnosis due to their structural diversity and heterogeneity, sometimes requiring morphometric,immunohistochemical or genetic research.

KEY WORDS: tumors, tumor-like lesions, salivary glands, surgical materials, morphology
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INTRODUCTION
Saliva, produced by salivary glands, is a complex mixture
of fluid, electrolytes, enzymes, and macromolecules. They
function together and perform several important roles:
lubrication to aid in swallowing and digestion; digestion
of starches with salivary amylase; modulation of taste;
protection against dental caries; and defense against
pathogens [1]. The salivary glands are the paired parotid,
submandibular and lingual glands alongside several hun-
dred minor salivary glands, distributed through the upper
aerodigestive system [2].

Many diseases, both local and systemic, can affect the
salivary glands. Prevailing salivary gland diseases depend

on various etiological factors. Small stones formed in the
gland ducts can block the glands. Viral, bacterial, or (rare-
ly) fungal agents may infect the glands or they may be the
targets of autoimmune attacks, affecting their functions.
In the salivary glands, benign and malignant tumors can
develop [3]. Tumor-like lesions can also develop in the
salivary glands [4].

At present, there are special methods diagnosing diseases
of the salivary glands along with the questioning of the
patient, examination and palpation of the affected area.
These are: echography, thermal visiography, sialometry,
scintigraphy and radionuclide scanning, radiography of the
salivary gland, using radiopaque substances, and computed
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Cyst (10.4%)

Pleomorphic adenoma
(44.8%)

‘Adenolymphoma
(44.8%)

Fig. 1. The survey microscopy results of the studied cases.

tomography [5]. Despite the available arsenal of methods
for diagnosing pathology of the salivary glands, the per-
centage of diagnostic errors, according to our data and
the data of other scientists, varies from 46 % to 70 % [6].

In patients with pathology of the salivary glands the
choice of treatment method, planning of the nature and
volume of surgical intervention in most cases depends on
the results of morphological examination.

THE AIM

The aim is to give a morphological characteristic of tumors
and tumor-like lesions of the salivary glands in the course
of a comprehensive analysis of the surgical material.

MATERIALS AND METHODS

The study used surgical material from 67 patients with
various pathologies of the salivary glands. The patients
were treated at Kyiv City Clinical Hospital No. 12 (Ukraine,
Kiev) from 2014 to 2018. The resulting material was fixed in
a 10% solution of neutral formalin (pH 7.4) for 24-48 hours,
carried out according to the generally accepted technique
and embedded in paraffin. Serial sections 2 pm thick were
made from paraffin blocks and stained with hematoxylin
and eosin. Microspecimens were studied, using Olympus
BX-41 microscope (Japan).

RESULTS AND DISCUSSION

Diagnosis of tumor and non-tumor diseases of the salivary
glands is sometimes difficult and requires an interdis-
ciplinary approach. Morphological examination of the
salivary gland has an important therapeutic, diagnostic
and prognostic value.

Detailed survey microscopy of all studied cases (fig. 1)
in 60 cases (89.6 %) revealed benign tumors of the salivary
glands, represented by pleomorphic adenoma (30 cases,
44.8 %) and adenolymphoma (30 cases, 44.8 %). Cysts of
the salivary glands were diagnosed in 7 cases (10.4 %).

In our earlier research, we identified morphological
features of all cases of pleomorphic adenomas [7]. It was
noted that these tumors were characterized by structural
diversity and heterogeneity, different ratios of parenchy-
mal (epithelial) and mesenchymal (stromal) components.
Based on this, we identified three histological variants of
the tumor. In 15 cases (50.0 %), a mesenchymal variant
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was found, characterized by a predominance of the stroma
over the parenchyma (fig. 2). Mixed or classic variant of the
tumor was identified in 10 cases (33.3 %), characterized by
an almost equal content of stroma and parenchyma. An
epithelial variant was determined in 5 cases (16.7 %) with
prevalence of parenchyma over the stroma (fig. 3).

In pleomorphic adenomas, epithelial and myoepithelial
cells represented the parenchymal component. Epithelial
cells were of various sizes and shapes (round, polygonal,
cubic). In part of the visual fields, these cells were of the
basaloid, spindle-cell, squamous, clear-cell, or plasma-
cytoid types. The epithelial component less commonly
included mucous, sebaceous, serous or multinucleated
cells. Accumulations of epithelial cells more often formed
nests and cords, which anastomosed with each other, and
less often - solid, trabecular, cystic, glandular, ductal or
tubular structures.

We did not find myoepithelial cells in all studied cases, as
they were focally located. In some places, these cells were
tightly placed to each other, and in some places they were
loose, had a polygonal or fusiform shape. In part of the
visual fields, they resembled smooth muscle cells.

The stroma of pleomorphic adenomas showed connec-
tive tissue fibers, and vessels of various sizes were located
between them. Moderate hemodynamic disturbances were
revealed in the stroma of some tumors, characterized by
edema, vascular congestion, and small focal diapedetic
hemorrhages in the perivascular space. In all cases, we
observed myxoid, chondroid and mucoid zones in the
stroma of the tumor, while in isolated cases — osteoid zones
and areas of lipomatosis.

Slow growth, scanty symptoms and a tendency to recur-
rence characterize pleomorphic adenoma of the salivary
glands [8].

Recurrence of pleomorphic adenomas, according to
many scientists, directly depends on the morphological
state of the tumor capsule [9]. With the mesenchymal
variant of the tumor, the capsule in 3 cases (20.0 %) was
intact, in 4 cases (26.7 %) it was not detected, and in 8 cases
(53.3 %) we noticed invasion of the tumor into the capsule.
The tumor capsule in the mixed variant in 2 cases (20.0 %)
was intact, in 4 cases (40.0 %) it was not detected, in 4 cases
(40.0 %) it was damaged due to tumor invasion. In the
epithelial variant, the capsule in 1 case (20.0 %) was with
tumor invasion, and in 4 cases (80.0 %) it looked intact.

Scientists also noted that the capsule of pleomorphic
adenomas had thick, dense, fibrous tissue. In some cases, it
was discontinuous, or absent or became invaded and even
penetrated by a tumor. It was identified the correlation
between capsular features and parenchymal/stromal ratio
of the tumor. In series of cases hypercellular pleomorphic
adenomas had a thick capsule while hypocellular tumors
had a thin capsule [10].

Other researches emphasized absence of association
between capsular features and histological subtype of
pleomorphic adenomas [11].

Microscopically, in 30 cases, adenolymphoma of the
salivary glands showed glandular and cystic cavities lined
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Fig. 3. Epithelial variant of pleomorphic adenoma. Hematoxylin and eosin
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with two-row epithelium (fig. 4). In all cases, we noticed
the formation of papillary structures, protruded into the
lumen of the cystic cavities. Eosinophilic contents were in
the lumens of glandular and cystic-papillary structures. In
24 cases (80.0 %), eosinophilic contents with dystrophic
altered epithelial cells were in the lumens of the cystic
cavities. In 3 cases (10.0 %), the epithelial lining was not
detected in some of the cystic cavities. In 1 case (3.3 %),
an increase in the number of layers was determined in the
epithelial layer, as a result of which it lost its characteristic
two-layer structure. The tumor stroma had connective
tissue fibers, vessels, pronounced lymphoid infiltration,
which in a significant number of visual fields formed
small and large lymphoid follicles with light centers. In all
studied cases of the salivary glands adenolymphoma we
noted, firstly, a pronounced predominance of the paren-
chymal component over the stromal one; secondly, a clear
connective tissue capsule separating the tumor tissue from
the intact tissue.

Recurrences of adenolymphomas of the salivary glands,
according to the literature, are very rare and occur in con-
nection with the multicentric growth of this tumor. Ma-
lignancy with adenolymphoma is also extremely rare [12].

Thus, in this study, benign tumors of the salivary glands
represented by various histological variants of pleomorphic
adenomas and adenolymphomas. The works of many sci-

Fig. 4. Microscopic structure of adenolymphoma. Hematoxylin and eosin staining, a) x 100, b) x 100, ¢) x 400.

staining, x 200.

pun———.

entists highlight, among all benign tumors of the salivary
glands, a pronounced predominance of cases with pleo-
morphic adenomas and adenolymphomas [8].
Histogenesis of pleomorphic adenomas and adenolym-
phomas of the salivary glands is a controversial issue. The
source of developing pleomorphic adenomas of the salivary
glands can be epithelial cells lining the secretory sections
and excretory ducts; myoepithelial cells containing secreto-
ry elements in the cytoplasm; stroma of the tumor [13, 14].
Many scientists associate the origin of adenolymphoma
with the ducts of salivary glands epithelium. The lymphoid
component of adenolymphoma derives from altered
lymph nodes, or occurs secondarily due to a lesion in the
epithelium, or a combination of both. Aside from B- and
T-cells, the infiltrate also contains macrophages and mast
cells, suggesting local presence of an antigen triggering
immune cell recruitment [15].
Survey microscopy revealed cysts of the salivary glands in
7 cases, which, as is known, belong to tumor-like lesions [4].
In all the cases studied, the cyst wall of the salivary glands
was represented by connective tissue fibers and epithelial
lining (fig. 5, 6), which was thinned or not visible in single
visual fields. In the cyst walls in 6 cases (85.7 %) there was a
moderately pronounced diffuse lymphoid-histiocytic infil-
tration, combined in 2 cases (28.6 %) with a few neutrophilic
leukocytes. In 5 cases (71.4 %) moderate hemodynamic
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Fig. 5. The wall of the cyst of the salivary gland, represented by connective
tissue fibers and epithelial lining. Moderate hemodynamic disturbances in
the cyst wall. Hematoxylin and eosin staining, x 200.

Fig. 6. Lymphoid-histiocyticinfiltration with an admixture of a few neutro-
philic leukocytes in the cyst wall and adjacent tissue of the salivary gland.
Atrophic and sclerotic changes in the salivary gland tissue. Hematoxylin
and eosin staining, x 200.

disturbances were revealed, represented by edema, vascular
congestion and small focal hemorrhages (fig. 5).

All cases revealed sclerotic changes with atrophy of the
parenchymal component in the tissue of the salivary gland
adjacent to the cysts. They combined with moderate dif-
fuse lymphoid-histiocytic infiltration with an admixture
of single neutrophilic leukocytes in 2 cases (28.6 %), in
6 cases (85.7 %) with hemodynamic changes, in 1 case
(14.3 %) with small calculi in the excretory ducts (fig. 6).
Thus, the tissue of the salivary glands adjacent to the cyst
wall showed signs of chronic sialoadenitis.

The reasons for the formation of the salivary glands
cysts can be obstruction of the salivary gland duct with
a stone; compression and narrowing of the duct of the
gland from the outside by a tumor or due to the excessive
development of connective tissue (sclerosis). The latter, as
is known, results from the inflammatory process caused by

932

a damaging factor of various origins (biological, chemical,
physical, mechanical, etc.).

Salivary gland cysts can also be of congenital origin. They
develop from an accessory rudimentary duct detached
during embryogenesis [16].

CONCLUSIONS

1. A comprehensive morphological study of the surgi-
cal material of patients with salivary gland pathology
undergoing treatment at Kyiv City Clinical Hospital
No. 12 (Ukraine, Kiev) for the period from 2014 to 2018
revealed benign tumors and tumor-like lesions of these
glands. Pleomorphic adenomas and adenolymphomas
represented benign tumors of the salivary glands, while
cysts represented tumor-like lesions.

2. Morphological examination of the surgical material allowed
us to diagnose tumor and non-tumor diseases of the salivary
glands. This, of course, was of great therapeutic, diagnostic
and prognostic value. Among the identified pathology of
the salivary glands, pleomorphic adenomas caused certain
difficulties in morphological diagnosis due to their structural
diversity and heterogeneity, sometimes requiring morpho-
metric, immunohistochemical or genetic research.

3. Different ratios of parenchymal and stromal compo-
nents characterized pleomorphic adenomas of the
salivary glands. On this basis, we identified three tumor
variants (mesenchymal (15 cases, 50.0 %); mixed or
classic (10 cases, 33.3 %); epithelial (5 cases, 16.7 %)).
A characteristic microscopic feature of salivary gland
adenolymphomas was a pronounced predominance of
the parenchyma over the stroma. A well-defined wall,
represented by connective tissue fibers and epithelial
lining, characterized the cysts of the salivary glands.

4. The connective tissue capsule separating the tumor tissue
from the intact tissue of the salivary gland was clearly
pronounced in adenolymphomas, and in pleomorphic
adenomas it could be clearly expressed, intact, with
tumor invasion or absent. In mesenchymal and mixed
variants of pleomorphic adenomas, in comparison with
the epithelial variant, there was a frequent tumor inva-
sion of the capsule, thinning of the capsule or its absence.

The prospect for further research is to clarify the factors

related to the etiopathogenesis of pleomorphic adenomas,

adenolymphomas and cysts of the salivary glands may be
favorable to the understanding and management of such
human illnesses.
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ABSTRACT

The aim: To obtain the first national estimates of the current prevalence rate of SSI after CSEC and antimicrobial resistance of causing pathogens in Ukraine.

Materials and methods: We performed a retrospective multhicentre cogort study based surveillance data was conducted from May 2017 to December 2019. The study
population consisted of all women who had a cesarean section in 11 regional women hospitals of Ukraine. Definitions of SSI after cesarean section were used from the CDC/ NHSN.
Results: Atotal of 2 326 CSEC operations and 14.7% SSI were identified within 30 days of the operation. Of these, 44.4% were superficial incisional SS1, 28.9% were deep incisional SSI, and 26.6%
were organ/space SSI, 25.7% of which were dlassed as endometritis. Of all cases 70.5% of infections were detected post discharge. The most commonly identifed pathogen were Staphylococcus
aureus (23.5%), Escherichia coli (20%), Coagulase-negative staphylococd (8.1%), Enterococcus spp. (7.7%), Pseudomonas aeruginosa (7.7%), Enterobacter spp. (6.4%), and Streptococcus spp.
(5.6%).The overall proportion of extended spectrum beta-lactamase (ESBL) production among Enterobacteriaceae was 18.3% and of methicillin-resistance in S. aureus (MRSA) 13.9%. Resistance
to third-generation cephalosporins was observed in 15.2% E.coli and 7.9% Klebsiella pneumoniae isolates. Carbapenem resistance was identified in 7.3% of Paeruginosa solates.
Conclusions: The results of this study revealed high rates of SSI after CSEC and most causing pathogens were associated with resistant to antibiotic stranis. This knowledge is
essential to develop targeted strategies to surveillance and reduce the incidence of postoperative infections.

KEY WORDS: Surgical site infection, cesarean section, antimicrobial resistance, pathogens, Ukraine

INTRODUCTION

Cesarean section (CSEC) is one of the most common surgical
procedures performed in the both developed and developing
countries [1]. Caesarean deliveryin the United States accounts for
32% ofall births [2].In 2017, CSEC in the European Union (EU)
was performed atleast 1.4 million times. Among the EU Mem-
ber States, caesareans were most frequent in Cyprus (54.8 %),
Romania (44.1%), Bulgaria (43.1%), Poland (39.3%) and
Hungary (37.3%) [3]. Similarly, high CSEC rates have been
reported in the Australia and China, where 32.4% and 41%
of births are by CSEC, respectively [4, 5]. CSEC in Ukraine
accounts for up to 23% of all births.

As with any surgery, CSEC can be associated with surgical
site infections (SSIs). Postpartum SSI after CSEC is a major
cause of long hospital stays and there is an increased cost
burden on the public healthcare systems as well as to mothers
and their families [6, 7]. These infections are associated with
high morbidity and mortality [8, 9] in women. Over the past
two decades, along with significant improvements in clinical
obstetric care in many countries, the incidence rate of SSIs
after CSEC remains an important issue.

Current guidelines for management of SSI recommend the use
of antibiotics as well for prevention, and as for both treatment
postoperative infections. However, the growing antimicrobial re-
sistance is limiting their use. Resistant SSI is becoming more and
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more pressing for medical specialists a worldwide. In the available
literature, studies on antimicrobial resistance of infectious agents
of SSIs after CSEC are limited. Monitoring of the prevalence of
etiologic agents of SSIs after CSEC and antimicrobial resistance
is necessary to enhance our knowledge of its epidemiology.
There is no surveillance system for SSI in Ukraine. Conse-
quently, incidence rates of SSI after CSEC and antimicrobial
resistance in Ukraine are currently unknown. This creates
problems as well for physicians and as infection control pro-
fessionals in Ukraine. To our knowledge, the prevalence of and
causative agents of most SSIs among female in-patients have
not been studies in Ukraine. This was the basis for our study.

THE AIM

The aim of this study was to obtain the first national esti-
mates of the current prevalence rate of SSI after CSEC and
antimicrobial resistance of causing pathogens in Ukraine.

MATERIALS AND METHODS
SETTING AND PARTICIPANTS

We performed a retrospective multicentre cohort study was
based on surveillance data of SSI after CSEC in women'’s from
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Table I. Distribution of surgical site infections after caesarean section in the participating hospitals

Incidence of SSls per 100

Hospital No. of operations No. of SSls operations [95% Cl]
A 218 29 13.3[11.0-15.6]
B 211 25 11.8[9.6 - 14.0]
C 203 22 10.8 [8.6 - 13.0]
D 229 56 24.5[21.7 -27.3]
E 208 19 9.1[7.1-11.1]
F 212 29 13.7[11.3-16.1]
G 218 31 14.2[11.8-16.4]
H 227 43 18.9[16.3 -21.5]
| 193 22 11.4[9.2-13.6]
J 206 27 13.1[10.8 - 15.4]
K 201 39 19.4[16.7 - 22.1[

Total 2326 342 14.7 [14.0-15.4]

January 1st, 2017 to December 31st, 2019 in 11 regional
(tertiary) women hospitals of Ukraine. The hospitals had
1850 beds. They are similar in terms of medical equipment,
staff and number of beds. Women hospitals were required to
have at least one full-time infection-control professional and
clinical microbiology laboratory. Only hospitals that provid-
ed data using the same surveillance option (patient-based)
for at least three years were included in the study.

The study population included 2,326 women aged 20-51
years who underwent cesarean delivery from 2017 to 2019
in 11 regional women hospitals in Ukraine. All women who
underwent caesarean section within the 30 day follow-up
period met the inclusion criteria and were included in the
study cohort. All participants were local residents.

DEFINITIONS AND DATA COLLECTION

Diagnosis of SSIs after CSEC was based on criteria from
the CDC/NHSN Surveillance Definitions for Specific Types
of Infections [10]. In this study, we analyzed the inpatient
data and ambulatory medical records to identify SSIs after
CSEC procedures. The surveillance protocol and dataset
were based on the CDC/NHSN criteria. We collected the
data (demographic and clinical data, microbiology, and
outcome information from hospital and outpatient records)
using structured CDC/NHSN Checklist. Cases of SSIs that
met standard case definitions were identified through ac-
tive follow up during the hospital stay, on return to hospital,
and during visits to ambulatory. The surveillance period
for the patients after CSEC was 30 days.

MICROBIOLOGICAL METHODS

All samples were obtained from women with clinical
symptoms of SSI. Microbial isolates were identified using
standard microbiological techniques, including automated
microbiology testing (Vitek-2; bioMe "rieux, Marcy I'Etoile,
France). Antibiotic susceptibility testing was performed by

using the disk diffusion method (Kirby - Bauer antibiotic
testing) according to the recommendations of the Euro-
pean Committee on Antimicrobial Susceptibility Testing
(EUCAST). Strains in the intermediate range were classi-
fied as resistant for data analysis.

ETHICS

The Shupyk National Healtcare University of Ukraine Eth-
ics Committee approved the waiver of informed consent to
participate in this study due to its retrospective design. All
participants data were anonymised prior to the analysis.

STATISTICAL ANALYSIS

For surgical procedure (CSEC) under surveillance, were
calculated the percentage of SSIs per 100 operations: an
indicator which includes both SSIs diagnosed during hos-
pital stay and after discharge from the hospital (detected
at hospital readmission or by post-discharge surveillance).
Prevalence of SSIs after CSEC was reported as the per-
centage of the total number of women who had cesarean
procedure. We analyzed samples from women’s in the
context of a study about microbiology of SSI after CSEC
and antimicrobial resistance of responsible pathogens.
The analysis of statistical data was performed using Excel.
Comparisons were undertaken using Student’s t-test and
Fisher’s exact test for categorical variables. Statistical sig-
nificance was defined as P<0.05.

RESULTS

PREVALENCE OF SSI

During the study period (2017-2019) applying all meth-
ods of detection, a total of 342 SSIs were identified from
2326 cesarean procedures. The prevalence of SSI after
CSEC in Ukraine was 14.7% [95% confidence interval
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Table II. Characteristics of patients with SSI after cesarean delivery in Ukraine (P < 0.05)

Variables Number of participants ssi® S
n n %
Age of participants

<20 17 13 11.1 104-11.7
21-25 276 42 15.2 145-15.9
26-30 417 53 12.7 12.0-13.4
31-35 436 57 131 124-13.8
36-40 408 68 16.7 159-17.5
41-45 261 35 134 12.7 -14.1
46-50 233 41 17.6 16.8-17.6

=51 178 33 18.5 17,7-19.3
Total 2326 342 14,7 140-154

Note
aSSl, Surgical site infection
b(l, confidence interval.

Table IlI. Distribution of microorganisms identified in SSIs following cesarean section in women hospitals (Ukraine, 2017-2019)

Microorganisms Al(lni:gl;:;es Percentages, %

Gram-positive cocci 247 46.3
Staphylococcus aureus 124 23.2

Coagulase-negative staphylococci 43 8.1
Enterococcus species 41 7.7
Streptococcus species 30 5.6

Other Gram-positive cocci 9 1.7
Gram-negative bacilli, Enterobacteriaceae 194 36.3
Escherichia coli 107 20.0

Citrobacter species 7 1.3
Enterobacter species 34 6.4

Klebsiella pneumoniae 19 3.6

Proteus species 16 3.0

Serratia species 4 0.7

Other Enterobacteriaceae 7 13
Gram-negative non- fermentative bacilli 73 13.7
Acinetobacter species 21 3.9
Pseudomonas aeruginosa 41 7.7
Stenotrophomonas maltophilia 0.9

Other gram-negative non- fermentative bacilli 6 1.1
Anaerobes 15 2.8

Bacteroides species 0.9

Other anaerobes 10 1.9

Fungi 0.9

Candida species 0.9

(CI) 14.0-15.4]. Of these, 152 (44.4%) were superficial
incisional SSI, 99 (28.9%) were deep incisional SSI, 91
(26.6%) were organ/space SSI, 25.7% of which were

classed as endometritis.
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Of all cases 29.5% (101/342) of infections were detected
in during the admission period and 70.5% (241/342) were
detected post discharge. The incidence rates of SSI were
10.7% [95% CI10.1 - 11.3] after elective cesarean delivery
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and 18% [95% CI 17.2 - 18.8] after urgent cesarean section.
None of the patients died as a result of SSIs after CSEC
procedure. The incidence of SSIs after caesarean section
in the participating hospitals varied significantly (Table I).

In this study the median time the duration admission
period for all surgical site infections was 7 days and for
deep and organ/space infections alone was 9 days. The
median age of women included in the study was 31 years
(range 20-51). Characteristics of a cohort of women’s had
cesarean delivery admitted to the regional women’s hos-
pitals of Ukraine are presented in Table II.

ANTIBIOTIC PROPHYLAXIS

In this study 95.9% (2231/2326) of women for whom infor-
mation was collected were given antimicrobial prophylaxis. In
most hospitals (8/11) the first choice of antibiotic agent was ce-
fazoline or cefotaxim. A further four hospitals used ceftriaxone.
Of 2326 cesarean delivery participants who underwent chart
review, 83.7% were prescribed combination ceftriaxone and
metronidazole postpartum. Ceftriaxone and metronidazole
was also prescribed for 71.9% participants meeting criteria
for SSIs, and 28.1% were prescribed alternative antibiotic
regimens. During the study period, there were two maternal
deaths in hospitals, none of which were due to infection.

CAUSING PATHOGENS AND ANTIMICROBIAL
RESISTANCE

A total of 534 different bacterial strains were isolated from
342 women are with SSIs. Causative microorganisms were
recorded for all of the infections. Of these infections 56.1%
(192/342) were reported to be polymicrobial. Aerobic
gram-negative bacilli make up 50% and 46.3% gram-posi-
tive cocci from of all isolates. The most commonly identifed
pathogen were Staphylococcus aureus (23.5%), Escherichia
coli (20%). Other pathogens included Coagulase-negative
staphylococci (8.1%), Enterococcus spp. (7.7%), Pseudo-
monas aeruginosa (7.7%), Enterobacter spp. (6.4%), and
Streptococcus spp. (5.6%) as shown in Table III.

In this study among the atibiotics tested, the ertapenem and
piperacillin/tazobactam, and cefotaxim were the most consis-
tently active against Enterobacteriaceae. The overall proportion
of extended spectrum beta-lactamase (ESBL) production
among Enterobacteriaceae was 18.3% and of methicillin-re-
sistance in S. aureus (MRSA) 13.9%. Against P, aeruginosa, the
carbapenems (meropenem, ertapenem), and trimethroprim/
sulfamethoxazole were the most active agents in infection cas-
es. Vancomycin, teicoplanin, linezolid and fosfomycin, were
the most consistently active to the strains of Enterococcus spp.
Resistance to third-generation cephalosporins was observed
in 15.2% E.coliand 7.9% K. pneumoniae isolates. Carbapenem
resistance was identified in 7.3% of Paeruginosa isolates.

DISCUSSION
This study present the first national estimates of the current
prevalence rate of SSI (incisional and organ / space) after

CSEC in Ukraine using criteria from the CDC/NHSN
(USA). The results of SSI surveillance presented in this
study constitute a useful source of information on SSIs
following CSEC in the participating women hospitals in
2017-2019. A total of 2 326 CSEC operations and 14.7%
SSI were identified within 30 days of the operation. Of
these, 44.4% were superficial incisional SSI, 28.9% were
deep incisional SSI, and 26.6% were organ/space SSI. Of
all cases 70.5% of infections were detected post discharge.
The incidence of SSI after CSEC iswas 7-10% [11-13]. In
European Union Member States for CSEC operations, the
percentage of SSIs was 2.2%, with an inter-country range
from 0.6% to 7.7% [14]. The percentages of SSIs for CSEC
operations in the Ukraine were significantly higher than
those reported from EU for 2014-2016 [14] and other
countries [11-13]. Perhaps this is due to the use of various
methods for definitions of SSIs and the timing of the post-
operative surveillance period. In the present study, most of
the patients with SSI were diagnosed after discharge from
the hospital which is consistent with literature data [15-19].
In the present study, the most frequently identified
causing pathogens of SSIs following CSEC were S. aureus
and Escherichia coli, which is consistent with other studies
[14, 20, 21]. Other pathogens included Coagulase-neg-
ative staphylococci, Enterococcus spp., P. aeruginosa,
Enterobacter spp., and Streptococcus spp.[21]. The overall
proportion of extended spectrum beta-lactamase (ESBL)
production among Enterobacteriaceae was 18.3% and of
methicillin-resistance in S. aureus (MRSA) 13.9%. Resis-
tance to third-generation cephalosporins was observed
in 15.2% E.coli and 7.9% Klebsiella pneumoniae isolates.
Carbapenem resistance was identified in 7.3% of P.aerugi-
nosa isolates. According to literature [22-24] and our local
antibiotic therapy guidelines, SSIs can be prevented or the
rates reduced by including appropriate preoperative antibi-
otic prophylaxis. However, despite the use of prophylactic
antibiotics 14.7% of our patients developed SSI. Perhaps
this is due to the high level of antimicrobial resistance of
infectious agents that were identified in our study.

STRENGTHS AND LIMITATION

The present study is first step is to quantify this burden for
the first time and estimate of the incidence of SSI following
CSEC in Ukraine. The strengths of the study lie in the ap-
plication of CDC/NHSN methodology. The diagnosis of SSI
after CSEC based on the CDC / NHSN criteria and where
the surveillance period is 30 days. A limitation of the study
is that it only include 11 (45.8%) from 24 regional women’s
hospitals in Ukraine. The results this study may not be rep-
resentative of other regional women hospitals of Ukraine
with different distributions of incidence rate of SSIs after
CSEC and antimicrobial resistance of causing pathogens.

CONCLUSIONS
The results of this study revealed high rates of SSI after CSEC
and most causing pathogens were associated with resistant to
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antibiotic stranis. The most SSI following CSECis detected after
patients discharge from the hospital. Urgent cesarean operation
and improper antibiotic prophylaxis are important risk factors
in the development of SSI. This knowledge is essential to devel-
op targeted strategies to surveillance and reduce the incidence
of postoperative infections. Further research is required to
determine which set of interventions optimize prevetion of SSI
after CSEC and improvement in patient outcomes.
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ABSTRACT

The aim: To carry out a statistical analysis of physical and reproductive health characteristics in women after ineffective reattempts of using assisted reproductive technologies
and identify significant medical and social factors contributing to the development of chronic endometritis.

Materials and methods: We carried out a statistical analysis involving 177 outpatient medical records: group Tincludes 127 women aged under 45 with two or more ineffective
attempts of in vitro fertilization; group 2 comprised 50 healthy women without reproductive disorders. The complete physical exam included past history, clinical and gynecologic
examination, lab techniques and medical imaging according to outpatient medical records obtained during the follow-up care in Isida-IVF Medical Center LLC. Chronic endometritis
was recognized by means of histologic examination of endometrium, with the samples obtained by an endometrial pipelle biopsy on day 4-9 of the menstrual cycle.

Results: The prevalence of pelvicinflammatory disease in patients of group 1 comprised 47.2%, endometritis — 41.7%; p1.2 <0.01. The prevalence of acute endometritis among
patients of group 1 comprised 6.3%; p1.2 >0.05 and was associated with an infection after abortion. In group 1, sexually transmitted infections were reported in 67.7% of
patients, p1.2> 0.05, bacterial vaginosis was registered 1.5 times more often — 28.4%; p1.2 <0.05. In group 1, single induced abortion was reported in 15.0%, while 2 times
it took place in 15.7% (p1.2 <0.05). Laparoscopies were previously performed in 59.8% of women, laparotomies — in 62.2%, while in 25.4% of women these interventions
were reperformed. Unilateral salpingectomy, due to ectopic pregnancy, was performed in 25.4% of women, bilateral — in 12.7%. Fallopian tube removal, due to sactosalpinx,
was performed in 25.4% of women, unilateral salpingectomy took place in 3.9% of cases. The most significant risk factors of chronic endometritis in groups studied are acute
postabortal endometritis, RR (relative risk) = 1.439, p=0.029 and postoperative peritonitis provoked by the complications of appendectomy, RR =1.430, p = 0.084. We detected
none of significant effects of pelvic inflammatory disease on the development of chronic endometritis (RR = 45.132, Confidence interval (Cl) (6.151-331.167), p=0.001). The
analysis of reproductive failures, as a risk factor of chronic endometritis in women of group 1, showed a significant relative risk: with the past history of premature birth, RR =
1.44, p = 0.039, in case of reattempts of induced abortions, RR = 1.5, p<0.001, Spontaneous miscarriage RR = 1.572, p = 0.001. A higher relative risk of developing chronic
endometritis was observed during pregnancy — RR = 1.597, p = 0.001.

Conclusions: Statistical analysis of women’s reproductive health after ineffective reattempts of using ART revealed that the high rate of fetal interventions, low rate of alternative
and safe abortion methods are registered in these women, as well as the nonavailability of any system of health measures after reproductive failures. A significant increase in
miscarriage at early stages takes place, as well as the absence of a tendency for preterm labor to decrease in the rate. Maintaining women's reproductive health is a considerable
medical and social issue, whose resolving depends on joint efforts of governmental and public entities, healthcare agencies and the population responsibility for own health.
Designing and adopting the program of preconception care and planning for pregnancy in women after ineffective reattempts of using ART, with chronic endometritis as a
primary disease, should be the top priority area of a health care system.

KEY WORDS: assisted reproductive technologies, chronic endometritis, fertilization failure, reproductive health, pregnancy
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INTRODUCTION
The matter of pelvic inflammatory disease these days
remains a topical medical and social issue. Pelvic inflam-
matory disease keeps on being one of the leading causes of
reproductive disorders. Along with the high prevalence of
cervicitis, vaginitis, salpingo-oophoritis, which occurred,
the prevalence of chronic endometritis also rose recently.
According to various researchers, the occurrence of chronic
endometritis averages out at 14 to 25% of cases. Typically,
chronic endometritis is recognized in women with com-
mon miscarriage and comprises 6087.5% of cases [1-3].
When using intrauterine contraceptive device the
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prevalence of chronic endometritis is 6-8% and increases
threefold, if such contraception is used longer than five
years. The prevalence of chronic endometritis in women,
who have repeatedly undergone dilation and curettage
for the reason of induced abortion or stillbirth, reaches
12.525% of cases [4, 5].

Chronic endometritis is an inflammatory disease, which
is characterized by the impairment of endometrial struc-
ture and function, as well as predominantly early pregnancy
loss: stillbirth, missed miscarriage, infertility, ineffective
attempts of in vitro fertilization and embryo transfer, as
well as pregnancy and postpartum complications [2, 3].
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Table I. Marital status in women examined (abs. n. %)

Groups L. L.
Par ¢ Statistical significance of
arameter 1 2 differences
n=127 n=50
First marriage 91 (71.6%) 37 (74%) p>0.05
Second marriage 9(7.1%) 13 (26%) p>0.05
Registered marriage 100 (78.7%) 39 (78%) p>0.05
Common-law marriage 27 (21.3%) 11 (22%) p>0.05

Note: p<0.05 — statistical significance of differences between groups 1and 2.

The persistence of infection in endometrium in chronic
endometritis, even without prominent disease symptoms,
results in the damage to the receptor system in endometri-
um that may be one of the causes of reproductive disorders
in women with intact hormonal ovarian function [4, 6-9].

It is known that risk factors of chronic endometritis are
all invasive interventions in the uterine cavity, infection and
inflammation as complications after delivery and abortion,
intrauterine contraceptive device, vaginitis and cervicitis,
cervical stenosis, uterine malformations [10-13]. The
primary chronic disease process, involving endometrium
in patients having disorders of local immunity [1] with
secondary immunodeficiency as a primary disease that
occurred due to urogenital infection, cannot be excluded.
Despite the adoption of modern technologies for diagnos-
tics and exploration of the brand-new treatment methods,
the prevalence of chronic endometritis is not reduced that
motivates to explore new approaches to prevention and
detection of risk factors.

THE AIM

The aim - to carry out a statistical analysis of physical
and reproductive health characteristics in women after
ineffective reattempts of using assisted reproductive tech-
nologies and identify significant medical and social factors
contributing to the development of chronic endometritis.

MATERIALS AND METHODS

We carried out a statistical analysis involving outpatient
medical records of 127 women aged under 45 with two
or more ineffective attempts of using in vitro fertilization
(groupl). Inclusion criteria: women’s childbearing age
- 25-45 years; uterine factor infertility; regular sex life
without using contraception for 1 year and more; male
fertility. Exclusion criteria: endocrine, tuboperitoneal and/
or combined infertility, exacerbation of a chronic physical
disorder, subcompensations and decompensations during
the last year.

The comparison group (group 2) comprised 50 healthy
women without reproductive disorders. To exclude other
causes of reproductive disorders, women with severe phys-
ical and allergic disorders were excluded, as well as patients
with endocrine factor in reproductive disorder, with sys-
temic diseases, congenital thrombophilia, antiphospholipid

syndrome, pelvic inflammatory disease in particular; pa-
tients, who took immunomodulators less than 6 months ago.
The complete physical exam included past history, clinical
and gynecologic examination, lab techniques and medical
imaging according to outpatient medical records obtained
during the follow-up care in Isida-IVF Medical Center LLC.
Chronic endometritis was recognized by means of histologic
examination of endometrium, with the samples obtained by
an endometrial pipelle biopsy on day 4-9 of the menstrual
cycle. The techniques for mathematical statistics represented
in STATISTICA 6.1 Statsoft Inc were applied in the study,
the statistical significance of differences was assessed by the
relative risk (RR) value using the following formula: RR =
AxD/BxC, where A means the number of patients from
the group with chronic endometritis who also represent
the feature studied; C — do not have the same characteristic
value; B — the number of patients in the control group, who
have the feature studied; D - do not have the same feature.
To prove that the differences observed between AD and BC
are not accidental, the x* criterion was used in the table and
for one degree of freedom.

RESULTS

When estimating the age, the mean age of those examined
was found to be significantly (p<0.05) higher in group 1 and
comprised 35.17 + 0.42, in group 2 this value was 28.30 +
0.71 years. Group 1 numbered 72 (56.7%) of women of
early reproductive age among the patients with ineffective
attempts of using ART, 55 (43.3%) of those examined were
of late reproductive age. This values came to 47 (94.0%)
and 3 (6.0%), respectively, in group 2.

The tendency to later pregnancy planning is registered
in patients of group 2. Women of late reproductive age
postponed childbearing with an eye on career growth and
had a high standard of living. Woman’s marital status is a
crucial social factor that determines childbearing. The high
frequency of marriages registered first-ever was reported
in all groups (Table I).

In group I, irrespective of reproductive loss (ectopic preg-
nancy and missed miscarriage) and infertility, marriages
did not break up, while spouses applied for a pre-pregnancy
checkup and selection of the method of pregnancy planning.
The frequency of unregistered marriages in groups studied
did not have any statistically significant differences and came
at 27 (21.3%) in group 1, 101 (22.0%) cases in group 2.
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Table II. Menstrual cycle characteristics in women examined (M + m)

Groups
Statistical significance of
Parameters 1 2 .
differences
n=127 n=50

Mean age of menarche 13.3+0.1 13.1£0.1 p>0.05
Average duration of menses 5.4+0.1 4.840.1 p>0.05
Average duration of the period 29.3+0.2 28.2+0.1 p>0.05

Note: p<0.05 — statistical significance of differences between groups 1and 2.

Infertility structurein group 1

Primary infertility
26%

Secondary ‘-
infertility
74%

When studying women’s reproductive health in target
groups, we assessed menstrual cycle characteristics, the
age of sexual onset, parity. The analysis of menstrual cycle
characteristics indicated the age variation at menarche
ranging from 11 to 16, depending on the groups it averaged
outat 13.3+0.1and 13.1 +0.1 years, respectively (Table II).

Early menarche (11-12 years) was more likely to be
registered in patients of group 1 in 27.5% of cases in con-
trast to 20.0% in group 2 (p<0.05). We did not obtain any
statistically significant differences (p>0.05) among patients
of groups studied according to the duration of a period
and menstrual cycle. The age of menarche corresponds to
patients’ normal sexual development, while the duration of
a period and menstrual cycle complied with characteristics
of a normal menstrual cycle. Gonadotropin and steroid
evaluation combined with an ultrasound-based monitoring
of preovulatory follicle growth indicated the biphasic ovu-
latory type menstrual cycle in all women from groups stud-
ied. Sexual behavior of modern women is characterized by
early sexual onset, multiple sex partners. The age of the first
pregnancy is 17-18 years, the age of the first childbirth is
25-28 years, over the whole reproductive period woman
delivers one-two children. Women and families, willing to
have children, reduce in number. Statistically significant
differences in the age of sexual onset between patients of
group 1 — 17.8 + 0.2 years and group 2, where this value
comprised 18.9 + 0.3 years (p<0.05) were obtained in the
study (TablellIl). Every third patient of group 1 (30.7%)
had two and more sex partners, 20% of women in control
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M Primary infertility

® Secondary infertility

Fig 1. Infertility structure in women of group 1.

group had 2 sex partners that did not make any statistically
significant differences.

The age of the first pregnancy in patients of group 1 (ex-
cluding women with primary infertility) was 22.5 + 0.4 years
in such a case, the age of the first delivery was 22.8 + 0.7
years that indicates the high frequency of delivery resulting
from the first pregnancy and the prevalence of secondary
infertility. In primary infertility the mean age of sexual on-
set was 17.3 + 0.6 years. All women of group 1 complained
about reproductive dysfunction. Primary infertility came
to 33 (25.9%), secondary — 94 (74.1%) in the structure of
reproductive disorders in patients of group 1. Data on the
structure of reproductive disorders in women after ineffec-
tive attempts of using ART are illustrated in Fig. 1.

The majority of patients from group 1, or 69 (54.4%),
applied for a treatment after 5 and more years of infertility.
Seventy-eight (61.4%) women applied for the 3™ try of in
vitro fertilization, 40 (31.5%) -for the 4" and 9 (7.1%) -
for the 5™, and at the same time all patients with primary
infertility had failures at trying in vitro fertilization.

Over the last years an increase in the prevalence of re-
productive system diseases in women of various ages has
become exponential. The structure analysis of gynecolog-
ical morbidity (Table IV) indicated the high rate of benign
diseases and pelvic inflammatory disease.

Typically, patients of group 1 numbered 60 (47.2%)
complained about the past history of salpingo-oophoritis,
53 (41.7%) - endometritis, the incidence of acute endome-
tritis among patients of group 1 comprised 8 (6.3%) and



A STATISTICAL ANALYSIS OF WOMEN'S REPRODUCTIVE HEALTH CHARACTERISTICS AFTER INEFFECTIVE...

Table I11. Features of sexual behavior (M +m)

Groups
Parameter Statistical significance
1 2 of differences
n=127 n=50
Mean age of sexual onset 17.8+0.2 18.9+0.3 p<0.05
Mean age of the first pregnancy 22.5+0.4 25.4+0.6 p<0.05
Mean age at first birth 22.8+0.7 26.2+0.5 p<0.05
Average number of pregnancies per 1 patient 2.4+0.2 1.2+0.1 p<0.05
Note: p<0.05 — statistical significance of differences between groups 1and 2.
Table IV. Gynecological morbidity in women examined (abs. n. %)
Groups
Parameter Statistical significance
1 2 of differences
n=127 n=50
Benign cervical disorders 72 (56.7%) 18 (36%) p<0.05
Benign ovarian tumors 14 (11%) 2 (4%) p<0.05
Salpingo-oophoritis 60 (47.2%) (0%) p<0.001
Endometritis 53 (41.7%) (0%) p<0.001
Endometrial hyperplasia 10 (7.9%) (0%) p<0.05
Infertility (1) 33 (25.9%) (0%)
Infertility (I) 94 (74.1%) (0%) -
BV 36 (28.4%) 9 (18%) p<0.05
STls 86 (67.7%) 8 (16%) p<0.05
Note: p<0.05, p<0.001 — statistical significance of differences between groups 1and 2.
Table V. The assessment of risk factors of chronic endometritis in pelvic inflammatory disease (abs. n., %, Cl, @)
Group 1 Group 2 OoP Strengt!l o.f the
P* association
Parameter n=127 n=50 (CI 950/0) ((p)
abs. % abs. %
Acute postabortal o o 1.439 0.130
endometritis 8(6.3%) (0%) 0.029 (1.330-1.557) p=0.029
. -, 45.132 0.358
- 0, 0,
Salpingo-oophoritis 43 (33.9%) (0%) 0.001 (6.151-31.167) 0=0.001
1.430 0.103
. S o o
Postoperative peritonitis 4 (3.2%) (0%) 0.084 (1.324-1.545) 0=0.08)

Note: p*— statistical significance of differences between groups 1and 2.

was associated with postabortal infection. Benign cervical
disorders prevailed over pelvic inflammatory disease except
for the value in the control group. Predominance of their
frequency was reported in patients of group 1 - 72 (56.7%),
which is significantly more often (p<0.01) comparing to
group 2 — 18 (36.0%). All patients of group 1 took med-
ication (curative treatment with subsequent recovery of
normal vaginal flora) and different techniques of radical
cervical surgery. Radical techniques for treating cervical
ectropion after delivery were used in 8 (16.0%) women of
group 2 and they had normal structure and function of
cervix till the moment of their inclusion in the study. The
occurrence of functional ovarian cysts and ovarian tumors
did not make any statistically significant differences in
groups, but prevailed slightly in patients of group 1 - 14

(11.0%), which is three times more frequent as compared
to group 2 - 2 (4.0%) (p<0.05).

In order to assess risk factors of chronic endometritis
in patients of group 1, multiple factor analysis with sub-
sequent determination of relative risk and the strength of
the association was carried out. The most significant risk
factors of chronic endometritis in groups studied were
acute postabortal endometritis, RR = 1.439, p = 0.029 and
postoperative peritonitis, resulting from complications of
appendectomy- RR = 1.430, p = 0.084. At the same time, we
did not detect any significant effect of salpingo-oophoritis
on chronic endometritis progression- RR = 45.132, CI
(6.151-331.167), p = 0.001 (Table V).

The occurrence of sexually transmitted infections (STIs),
dysbiosis, lower genital tract infectious diseases made the
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Table VI. Assessment of risk factors of chronic endometritis depending on an infectious agent (abs. n., %, Cl, 9)

Group 1 Group 2 OoP Strengt!\ o.f the
P* association
Parameter n=127 n=50 (Cl 950/0) ((P)
abs. % abs. %
2.646 0.130
o . o o
Chlamydia infection 19 (15%) 3 (6%) 0.046 (0.987-7.093) p=0.029
Ureaplasma urealyticum o 0 5.734 0.358
infection 29(22.8%) 2 (4%) 0.001 (1.991-6.515) p=0.001
Mycoplasma genitalium 1.085 0.103
0, 0, - )
(Mgen) infection 20 (15.7%) 4 (8%) 0.824 (0.527-2.234) b =0.08)
Note: p*— statistical significance of differences between groups 1and 2.
Table VII. Assessment of risk factors of chronic endometritis that are associated with reproductive history (abs. n., %, Cl, ¢)
Group 1 Group 2 px OP St::g:il;;:,:‘he
Parameter n=127 n=50 (CI 950/0) ((p)
abs. % abs. %
1.735 0.110
0, 0
Normal labor 43 (33.9%) 6 (12%) 0.089 (0.962-3.130) (p=0.065)
1,44 0.141
[0) 0, 4
Preterm labor 9(7.1%) 0 (0%) 0.039 (1.33-1.56) (p=0.017)
0.990 0.450
. o 0 . .
Induced abortion 47 (37.0%) 0 (0%) 0.01 (0.591-1.659) (p=0.001)
Medical abortion 0 (0.0%) 2(4.0%) 0.001 - -
. . 1.841 0.083
0, 0,
First abortion 19 (15.0%) 2(4.0%) 0,163 (0.773-4.388) (p=0.163)
. 1.503 0.242
0, 0,
Repeated abortion 20 (15.7%) 0 (0%) 0.001 (1.376-1.642) (p=0.001)
1.572 0.316
i i 0, 0,
Miscarriage 29 (22.8%) 0 (0%) 0.001 (1425-1.735) (p=0.001)
. . . 1.597 0.338
0 0,
Missed miscarriage 37 (29.1%) 0 (0%) 0.001 (1.443-1.768) (p=0.001)

Note: p — statistical significance of differences

past history distinctive in all patients of group 1. In group
1 STIs were registered in 86 (67.7%), BV - 36 (28.4%)
(p1.2<0.05), which was fairly more often as opposed to
women of group 2: STIs - 8 (16.0%), BV - 9 (18.0%) cases.

We assessed the effect on CE; typically detected in vaginal
bacteria biotope (Table VI).

Parameters of confidence intervals and the strength of the
association let us suppose that there is no effect of these bacteria
on chronic endometritis that proves the numerous researchers’
opinion about the overestimation of infectious agents’ contribu-
tion to pathogenesis of chronic inflammation of endometrium.

The study of reproductive history of women in target
groups revealed the high parity of pregnancies among
patients in group 1 with secondary infertility. The average
number of pregnancies per 1 patient in group 1 came to 1.6
+0.02, in group 2 - 0.3 £ 0.01 (p1.2 <0.001). We did not
get any statistically significant differences in the number
of deliveries in women of group 1, and the relative risk of

944

the effect on chronic endometritis turned out to be low,
RR = 1.735, (CI = 0.962-3.130), p = 0.089.

We analyzed the structure of perinatal loss in the past his-
tory of women from group I with the history of secondary
infertility. In group 1, miscarriage/stillbirth, intrapartum,
early neonatal and infant deaths occurred in normal timely
birth and comprised 3.2%, 1.1%, 2.1% and 2.1%, respective-
ly. In two cases, miscarriage/stillbirth was recognized as a
manifestation of placental insufficiency in case of full-term
pregnancy in women, who have previously got abortions.
Cases of early neonatal death resulted from intrauterine
hypoxia and birth asphyxia. Mortality among infants was
due to the effects of birth injuries: one newborn died be-
cause of Hypoxic-Ischemic Encephalopathy, one because
of sepsis as a complication. Two cases of perinatal death
due to congenital malformations took place in group 2.

The analysis of reproductive history associated with in-
vasive interventions in the uterine cavity in the cohort is as
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Table VIII. Structure of surgical procedures among women examined (abs. n., %)

Groups
Parameter » 5 Statistic?l significance
127 . of differences
Laparoscopy 76 (59.8%) 2 (4%) p<0.001
Laparotomy 79 (62.2%) 1(2%) p<0.001
Salpingectomy 66 (52%) (0%) p<0,001
Salpingo-oophorectomy 5(3.9%) (0%) p<0.05
Ovarian surgery 14 (11%) 1(2%) p>0.05
Appendectomy 15(11.8%) 2 (4%) p<0.05
Peritonitis 5(3.9%) (0%) p<0.05
Cholecystectomy 6 (4.7%) (0%) p<0.05
Uterine myomectomy 8 (6.3%) (0%) p<0.05
Note: p<0.05, p<0.001 — statistical significance of differences between groups 1and 2.
Table IX. Assessment of risk factors of chronic endometritis in case pelvic surgery (abs. n., %, Cl, ¢)
Group 1 Group 2 px oP St::g:;::i:he
Parameter n=127 n=50 (C195%) ©)
abs. % abs. %
Salpingectomy 33 (26.0%) 0 (0%) 0.001 (1 .3;.75-?.2680) (pggz)g1)
Salpingectomy due to 11 (8.7%) 0 (0%) 0.005 (1 3;.4?-(1)3638) 0.238
sactosalpinx ’ ’ ’ ’ (p=0.001)

Note: p — statistical significance of differences

follows: the number of induced abortions in women of group
1 turned out to be as follows: single induced abortion was
reported in 19 (15%), 2 times it took place in 20 (15.7%),
numerous abortions - 10 (7.8%) (p1.2<0.05), miscarriage -
29 cases (22.8%) and missed miscarriage — 37 cases (29.1%).

We comprehensively characterized risk factors of chronic
endometritis and reproductive failures by means of statis-
tically significant differences, OR and the strength of the
association (Table VII). When studying sexual behavior
and early pregnancy failure in target groups we identified
risk factors that provoke CE. While identifying risk factors
of chronic endometritis we obtained the following results:
past history of premature birth, RR = 1.44, p<0.039. The
most significant risks were reported in repeated abortions-
RR = 1.503, p<0.001; miscarriage - RR = 1.572, p<0.001.
Higher relative risk of chronic endometritis was observed
in missed miscarriage - RR = 1.597, p<0.001.

Data on the number of surgical procedures in women
with different variants of reproductive loss are represent-
ed in Table VIIIL. The frequency of pelvic and abdominal
surgery appeared to be reliably higher in group, at the
same time laparoscopy was performed in 76 (59.8%), lap-
arotomy - in 79 (62.2%) and in every fifth woman 27.9%
of surgical procedures were reperformed, the average
number of surgical procedures per 1 patient was 1.2 + 0.06.

The frequency of surgical procedures is 6 times lower in
control group, laparotomy prevailed, the average number
of surgical procedures per 1 patient was 0.2 + 0.01.

It is worth mentioning that the frequency of fallopian
tube procedures was higher in group 1. Unilateral sal-
pingectomy for the reason of ectopic pregnancy was per-
formed in every fifth patient - 25.4%, bilateral - in every
tenth woman (12.7%). Salpingectomy for the reason of
sactosalpinx was performed in every fifth woman - 25.4%,
unilateral salpingectomy took place in 3.9% of patients.
The frequency of ovarian laparoscopic surgery (cystic de-
generation was an indication for ovarian wedge resection)
came up to 11.0%, 2.0% had resection due to a ruptured
corpus luteum cyst in control group. It is noteworthy that
laparotomy and laparoscopy were used equally in all groups
that indicated the insufficient use of endoscopic technolo-
gies when providing gynecological urgent care (Table IX).

Thus, statistical analysis of women’s reproductive health
after ineffective reattempts of using ART revealed that
the high rate of fetal interventions, low rate of alternative
and safe abortion methods are registered, as well as the
nonavailability of any system of health measures after re-
productive failures. A significant increase in miscarriage at
early stages takes place, as well as the absence of a tendency
for preterm labor to decrease in the rate.
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DISCUSSION

To implement the objectives of our study, we assessed

womens reproductive health in target groups, analyzed risk

factors of reproductive failures and chronic endometritis
during the preconception period (stage 1 of the study).

Based on the analysis of risk factors for reproductive fail-

ures and chronic endometritis during the preconception

period (stage 1 of the study) it was identified that the risk
of reproductive failures is determined by:

1) Nonavailability of a well-defined system for pregnancy
planning and low coverage of the female cohort with
modern contraception methods that contribute to
high prevalence of benign ovarian tumors and ectopic
pregnancy, observed in patients of group 1. Ectopic
pregnancy prevailed in group 1: it was reported once in
35 patients (27.5%), twice — in 17 (13.4%), 3 times — in
2 (1.6% (p1.2<0.001)).

2) The high occurrence of salpingo-oophoritis in patients
of group 1 - 47.2%, endometritis — 41.7% p1.2<0.01.
The frequency of acute endometritis among patients
of group 1 comprised 8 (6.3% (p1.2>0.05) and resulted
from postabortal infection.

3) The occurrence of Sexually transmitted infections, dysbi-
osis and lower genital tract infectious diseases, in group
1 STIs were registered in 67.7%, p1.2>0.05, the frequency
of BV was 1.5 times higher - 28.4%, p1.2<0.05.

4) The high occurrence of induced abortions, miscarriage,
missed miscarriage is a manifestation that burdens re-
productive history, was registered in women of group
1: single induced abortion was reported in 15.0%, 2
times it took place in 15.7% (p1.2<0.05). The number
of abortions per woman on average was the largest in
group I (p <0.05).

5) The high frequency of all pelvic and abdominal surgery
techniques, as well as gynecologic surgery was reported
in women of group 1. Laparoscopies were previously
performed in 59.8%, laparotomies — in 62.2%, at the
same time in every fifth woman (25.4%) surgical pro-
cedures were reperformed. Unilateral salpingectomy,
due to ectopic pregnancy, was performed in every fifth
woman - 25.4%, bilateral in every tenth - 12.7%. Fallo-
pian tube removal, due to sactosalpinx, was performed
in every fifth woman - 25.4%, unilateral salpingectomy
took place in 3.9% of patients.

6) The multiple factor analysis showed that the most sig-
nificant risk factors of chronic endometritis in target
groups are acute postabortal endometritis, RR = 1.439,
p =0.029 and postoperative peritonitis, provoked by the
complications of appendectomy — RR = 1.430, p = 0.084.

7) The analysis of reproductive failures, as a risk factor of
chronic endometritis in women of group 1 revealed the
significant relative risk: with the past history of prema-
ture birth, RR = 1.5, p<0.001, spontaneous miscarriage,
RR =1.572,p =0.001. A higher relative risk of chronic
endometritis was observed in missed miscarriage
~RR = 1,597, p = 0,001,

Designing and adopting the program of preconception

care and planning for pregnancy in women after ineffec-
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tive reattempts of using ART, with chronic endometritis
as a primary disease, should be the top priority area of a
health care system.

CONCLUSIONS
Statistical analysis of women’s reproductive health after
ineffective reattempts of using ART revealed that the high
rate of fetal interventions, low rate of alternative and safe
abortion methods are registered in these women, as well as
the nonavailability of any system of health measures after
reproductive failures. A significant increase in miscarriage
at early stages takes place, as well as the absence of a ten-
dency for preterm labor to decrease in the rate.
Maintaining women’s reproductive health is a consider-
able medical and social issue, whose resolving depends on
joint efforts of governmental and public entities, healthcare
agencies and the population responsibility for own health.
Designing and adopting the program of preconception
care and planning for pregnancy in women after ineffec-
tive reattempts of using ART, with chronic endometritis
as a primary disease, should be the top priority area of a
health care system.
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ABSTRACT

The aim: To optimize the treatment of children with Essential Arterial Hypertension (EAH) in assotiation with Endotelial Dysfunction (ED) by studying the clinical and
morphofunctional characteristics of the cardiovascular system disorders and correction of endothelial dysfunction with the using of essential phospholipids.

Materials and methods: The study group consisted of 80 children and 30 — a control group. The next stage included the division of 80 children into 2 subgroups. Patients in
the first subgroup received basic treatment (angiotensin-converting enzyme inhibitor of the third generation), the second — optimized treatment (basic treatment was with
addition of certified drug lecithin). Doses were determined according to the instructions and age for 2 months. In the study were used: ECG, Echocardiography, Ultrasonography,
Morphofunctional studies of the endothelium.

Results: There is a dynamic decreasing in the level of left ventricular myocardial mass index (LV MMI), reduction of end-diastolic volume (EDV) and increase in the absolute
values of shock volume (SV), ejection fraction( EF) under the influence of optimized treatment due to the inclusion of lecithin in the treatment of children with EAH with ED. The
Ve/Va ratio had a tendency to increase. Vasoconstriction of vessels after the reactive hyperemia test was significantly reduced, but the degree of vasodilation varied depending
on the method of therapy. The intima-media thickness (IMT) decreased in 1.12 times in the cases of children with an optimized treatment, accompanied by a decreasing of DEC
by 2-times. Levels of the aortic stiffness index had a tendency of decreasing (from 0.88 £ 0.02 to 0.71 £ 0.0 and to 0.63 % 0.01, respectively, by groups and in comparison
with the control group — 0.55 £ 0, 01), which reflects the improvement of hemodynamic parameters. The dynamic parameters obtained in the cases of patients with EAH in
association with ED, taking into account the impact of the optimized treatment had positive correction on the total risk of cardiovascular complications, changes in the profile
of LV diastolic filling, dysfunction of arterial endothelium.

Conclusions: The inclusion of essential phospholipids in the treatment of children with EAH and ED helps to optimize the profile of LV diastolic filling and exclude vascular

endothelial dysfunction and indicate a positive effect of optimized treatment on the overall risk of cardiovascular complications.

KEY WORDS: Essential Arterial Hypertension, Endothelial Dysfunction, children

INTRODUCTION

Despite progress in the prevention, diagnosis, treatment
and control of high blood pressure (BP), there is a further
negative trend towards an increasing in the incidence of
essential hypertension (EAH) in the pediatric population.
Almost every third child with hypertension may develop
hypertension disease in the future, which determines the
importance of early diagnosis and prevention of hyper-
tension, when the increase in blood pressure is not yet
stable. However, clinical and pathogenetic features of
EAH in childhood have not been studied enough. This is
due to the presence of various pathogenetic mechanisms
of EAH development and the peculiarities of its clinical
manifestations in the cases of children and insufficient
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study of the factors through which the main mechanisms
of cardiovascular remodeling are realized [1,2].

The endothelium is an active endocrine organ, the largest
in the body, diffusely scattered along with the vessels in all
tissues. According to the classical definition of histologists,
the endothelium is a single-layer layer of specialized cells
that line the inside of the entire cardiovascular tree, weigh-
ing about 1.8 kg. This is one trillion cells with complex
biochemical functions, including systems for the synthesis
of proteins and low molecular weight substances, recep-
tors, ion channels [3]. In a broad sense, ED is a condition
of vascular endothelium that is accompanied by impaired
vasotonic, remodeling, anti-inflammatory and anticoagu-
lant functions. ED is the first link in the pathophysiology
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of the cardiovascular continuum, which is based on pro-
gressive vascular damage, exacerbated by hypertension.
Considering the functions of the endothelium, we can
talk about a very complex mechanism of interaction of
antagonistic mediators, as well as their regulation of various
physiological effects. The spectrum of biologically active
substances released by it, changes dramatically, when
the function or structure of the endothelium is violated.
Under adverse conditions, the endothelium becomes the
initiator (or modulator) of many pathological processes
in the body. Steady increasing in vascular tone leads to
restructuring in the vascular wall [4]. Stages of structural
changes are preceded by functional disorders caused by an
imbalance in the ratio of vasoconstrictor and vasodilator
reactions. Violation of this balance, which is manifested in
the development of an imbalance between factors secreted
by endothelial cells, is accompanied by the development
of endothelial dysfunction.

THE AIM

The aim to optimize the treatment of children with EAH
in association with ED by studying the clinical and mor-
phofunctional characteristics of the cardiovascular system
disorders and the using of essential phospholipids for the
correction of endothelial dysfunction.

MATERIALS AND METHODS

The study group consisted of 110 children. At the first
stage, 80 adolescents, aged 15-17 years (average age
16.0 £ 0.11) were examined, among them were 32 boys
(40.0 = 7.75) and 48 girls (60.0 £ 7, 75), in cases of which
endothelial dysfunction was identified. The average height
of adolescents was 172.0 + 0.99 cm, which corresponds
to 50 centiles, body weight — 46.0 + 1.01 kg, which corre-
sponds to 10 centiles in children. 2 groups were formed:
the first group consisted of 80 children with endothelial
dysfunction, the control group included 30 healthy chil-
dren with identical parameters.

The second stage included the distribution of the first
group of children into 2 subgroups. Patients of the first
subgroup used basic treatment (angiotensin-converting
enzyme inhibitor of the third generation), the second -
optimized treatment (basic treatment supplemented with a
certified drug, lecithin). Doses were determined according
to the instructions and age for 2 months.

ECG, echocardiography, ultrasonography, morpho-
functional investigation of the endothelium were used in
the study. The diastolic function of the left ventricle was
investigated according to the method by L.K. Hattle, B.
Angelsen,1985 [5] in pulsed Doppler mode with mapping
of the transmitral flow from the apical access of the heart.
The assessment of LV diastolic function was performed on
the indicators of flow velocities in the phases of peak early
diastolic (Ve) and peak late diastolic flow (Va), their ratio
(Ve / Va). The aortic stiffness index was defined as the ratio
between pulse BP (PBP) and stroke volume (SV).

For endothelial dysfunction identification, a test of re-
active hyperemia was performed using a TOSHIBA Aplio
400 (device with a linear sensor with a frequency of 7.5
MHz). The children had to lie on their backs for at least
10 minutes, before the examination. Next, the longitudinal
scan measured the diameter of the brachial artery (in the
diastole phase) and blood flow velocity (average result for
4 cardiac cycles). Estimation of the diameter of the bra-
chial artery 2 - 5 cm above the elbow flexion. An air cuff
was placed on the upper third of the shoulder, creating a
pressure that exceeded the systolic blood pressure by 50
mm. rt. art. (5 minutes). Next, the velocity of the indi-
cators was calculated and the diameter of the artery was
measured at 30 and 60 s after rheocclusion. The criterion
for the presence of endothelial dysfunction is an increase
in the diameter of the brachial artery less than 10% [6].

The endothelial dysfunction was characterized by the
following parameters:

V max - Maximum systolic (or peak) velocity is the ac-
tual maximum linear velocity of blood flow along the axis
of the vessel, expressed in mm/s, cm/s or m/s.

V min - Minimum diastolic linear blood flow velocity
along the vessel.

V mean - The velocity integral under the curve envel-
oping the blood flow spectrum in the vessel.

RI (Resistivity Index, index Purcell) - vascular resis-
tance index. RI = (V systolic - V diastolic) /V systolic.
Displays state resistance of blood flow distal to the place
of measurement.

PI (Pulsatility Index, Gosling index) — pulsation index,
indirectly reflecting the state of resistance blood flow.
PI=(V systolic - V diastolic)/V mean. This indicator is more
sensitive than RI, because in the calculations V mean is used,
which responds sooner on the changes in diameter and vas-
cular tone than V systolic. PI, RI must be analysed together
because they signify different properties of blood flow in the
artery. Using only one of them can cause diagnostic errors.

Endothelial damage was assessed by determining the
number of desquamated endothelial cells (DEC) in the
blood plasma of patients. The Micros MCX-100 Daffodil
microscope was used for the work. The method of deter-
mination was carried out as follows. A positive pressure
that exceeds systolic blood pressure by 40 - 50 mm. rt.
art. is created in the shoulder area, after 4 minutes a de-
compression is produced, then venous blood collection
is carried out, followed by determination of the number
of desquamated endothelial cells. Endothelial damage
was assessed by determining the number of desquamated
endothelial cells (DEC) in the blood plasma of patients
with a value greater than 2.77 x 105 in 1 liter of plasma.
The method has a high sensitivity and allows to diagnose
latent endothelial dysfunction [7]. The Micros MCX-100
Daffodil microscope was used for work.

The results of the work were considered by the commis-
sion on bioethics. The study followed the rules of health
safety and preserved the rights of the examined children.
There were no violations of moral and ethical norms during
the research.
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Table 1. Date of reactive hyperemia test

Before compression

After compression

Date n=80 n =280
Vmax, cm /s 86,8+ 1,02 104,1+£2,16
Vmin, cm /s 0 1,14+ 0,06

Vm mean, cm /s 9,48 £0,59 8,61+0,63
Pl, mm 1,00 £ 0,04 4,5+0,27
Ri,mm 5,71+0,69 0,91+0,07
AD, % 8,59

IMT, mm 0,56 +£0,03 0,56 +£0,03

Table 2. Indicators of the reactive hyperemia test in the dynamics of treatment in the children with EAH with ED, M £ m

before compression

after compression

Date Basic therapy Optimized therapy Basic therapy Optimized therapy
n=40 n=40 n=40 n=40
Vmax (cm /s) 79,12+£2,01 86.80+1,02 95,36+3,12 104.1+2,16
Vmin (cm /s) 0,15+0,01 0 1,02+0,31 1.14+0,06
Vm mean (cm /s) 5,57+0,37 5,48+0,59 7,61+0,42 8.61+0,63*
Pl (mm) 8,64+1,78 8,40+0,04 531+1,73* 4.52+0,27*
RI (mm) 1,00£0,02 1,00+0,69 0,90+0,11 0.91+0,07
AD (%) 0 0 8,86 9,69
IMT (mm) 0,56%0,03 0,55%0,02 0,56+0,03 0,50+0,01

Note. * p <0.05 between groups

RESULTS

The results of outpatient measurements revealed signifi-
cant differences between systolic blood pressure (148.92 +
0.74 mm Hg versus 109.46 + 1.32 mm Hg, p <0.001) and
diastolic blood pressure (92.90 + 1.78 mm Hg vs. 64.11 +
2.97 mm Hg, p <0.001) in the main group and control
group. Metabolic changes and increased bioelectrical ac-
tivity of the left ventricle during ECG examination were
also detected. Changes in the morphofunctional charac-
teristics of the left ventricle in the cases of children were
insignificant, significant changes were observed between
myocardial mass index of the left ventricle (LV MMI), final
systolic volume of the left ventricle (LV FSV) compared
with children in the control group.

A reactive hyperemia test was performed in the children
studied contingent for the endothelial dysfunction detect-
ing. The data is presented in table 1.

The initial diameter of the brachial artery in cases of children
of the main groups was significantly larger compared to the
control group during the performance of reactive hyperemia
test. The increasing in artery diameter (AD) was less than 10%
in the study group that signifies the presence of endothelial
dysfunction [6]. There was also an increasing of Intima-me-
dia thickness (IMT) (0.56 + 0.03 mm), which, cannot exceed
0.41 + 0.004 mm according to the authors data, in identical
cases of healthy children from the same age group [8].

Below the ultrasonograms in the studied contingent are
presented (Fig. 1,2)
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Consider a set of dynamics indicators which characterize
the endothelial dysfunction (table 2).

The initial diameter of the brachial artery in main groups
children was significantly larger compared to the control
group. The artery diameter increasing after reactive hy-
peremia test in these groups was less than 10%, which is a
criterion of the endothelial dysfunction presence. Evalua-
tion of the study of echostructural properties of the carotid
arteries showed that in the cases of children of the main
groups there is a significant increasing in the thickness of
the intima-media complex. The artery diameter after re-
active hyperemia test had tendency to increasing, but only
in the cases of children receiving optimized treatment and
approached to the reference limit (from 8.59% to 9.69%).
At the beginning of the study, there was an increase in
intima-media thickness (IMT) (0.56 + 0.03 mm), the level
of which in the dynamics of treatment decreased more
significantly in the group with the optimized method of
treatment (from 0.56 + 0.03 mm to 0, 55 + 0.02 mm and
from 0.56 + 0.03 mm to 0.50 + 0.01 mm and in relation to
the data of the control group 0.44 + 0.02 mm). The vascular
pulsation index (VI) was significantly reduced (by 2 times)
in the group of children with optimized treatment, but did
not reach the reference upper limit. In the control group of
children after the compression test a significant maximum
increasing of vessel diameter (up to 11.61%) was revealed,
which corresponds to the satisfactory vascular wall elastic
characteristics and the endothelial dysfunction absence.
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Fig. 3. Indicators of the reactive hyperemia test in the dynamics of treat-
ment in the children with EAH with ED, M £ m

Thus, according to our data, hypertension in the cases
of children was accompanied by a violation of the elastic
properties of the vascular wall.

We performed a dynamic morphometric studies to
determine the number of desquamated en dotheliocytes
(DEC) in the studied contingent (fig.3,4).

The DEC index was in the range of 3 - 5 cells x 10°in 1
liter of blood (4.46 + 0.27 desquamated endothelial cells)
according to our data. After treatment, 2-3 cells x 10° in 1
liter of blood (2.28 + 0.31 desquamated endothelial cells)
were observed in the field of view, which indicates a positive
dynamics of this indicator. The number of desquamated en-
dothelial cells was 3.56 + 0.31 x 105 in 1 liter of blood in the
cases of children using basic therapy. In the control group of
children, the process of desquamation of the endothelium is
moderate and can be interpreted as a normal physiological
process of purification of the intima from damaged cells.

A dynamic echocardiographic study was also performed
in the examined pediatric contingent depending on the

Fig. 4. Complexes of endothelial cells after treatment without signs of
polymorphism, the nuclear-cytoplasmic ratio is preserved, fine-grained
chromatin. The nucleus is located eccentrically.

treatment method. There is a slight increase in the ampli-
tude of peak E, respectively, in groups and a decrease in the
height of peak A in the cases of children of both groups,
according to the indicators of transmitral blood flow. The
E/A ratio had a tendency to increasing of the levels (from
1.37+0.18t0 1.60 + 0.11 and up to 1.80 + 0.23, respectively,
by groups). LV IVRT data tend to decrease (from 109.32 +
9.41 ms to 104.44 + 8.23 ms and from 109.63 * 8.39 ms
to 79.22 + 4.41 ms had and in comparison with data from
the control group - 72.18 + 3.41 ms). That is, the IVRT
rate remains prolonged, but in the children group of with
optimized treatment it is close to the reference.

Changes in echocardiography parameters: decrease in
the peak velocity of the E wave; increasing the peak velocity
of wave A; reducing the ratio Ve / Va; prolongation of the
isovolumic relaxation phase; the increasing in DT time can
be regarded as the initial manifestations of diastolic dys-
function in the examined children. Echocardiography data
of study indicators in the examined pediatric contingent
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are accorded to the characteristics of the model of diastolic
dysfunction (DD) of delayed relaxation. Disturbances in
the morphofunctional characteristics of the left ventricle
were accompanied by changes in the structure of other
cavities of the heart, as well as indicators of the central and
peripheral hemodynamics. Confirmation of myocardial
remodeling processes in adolescents with EAH can be ac-
companied by change in such indicators, as LV MMI and
relative thickness of the posterior wall of the left ventricle
(LV RTPW). These indicators in the studied contingent
were higher than in the control, according to our data,
which are consistent with the data of many authors.

The aortic stiffness index levels also tended to decrease
(from 0.88 + 0.02 to 0.71 + 0.01 and to 0.63 + 0.01, re-
spectively, by groups and compared with the control
group — 0.55 + 0.01), which reflects the improvement of
hemodynamic parameters. There was an increasing in the
time of isovolumic relaxation of IVRT and a decreasing in
the rate of early diastolic filling, which are signs of diastolic
dysfunction, according to our data.

LV MMI decreased in the dynamics after the treatment
and was 75.88 + 2.43 g/ m2 and 73.09 + 2.18 g / m2, re-
spectively, by groups, which allows us to make conclusions
about the reverse trend of left ventricular hypertrophy
(LVH) in patients with EAH. This was expressed in a de-
creasing of end-diastolic volume (EDV) (from 108.13 +
2.01 ml to 98.97 + 3.4 ml in the group with optimized
treatment and without changes in the group receiving ba-
sic treatment) and absolute values increasing of SV (from
65.02 £ 2.73 ml to 70.38 + 1.78 ml and from 65.02 + 2.73
ml to 80.10 + 2.18 ml, respectively, by groups), EF - from
65.94 + 1.88% to0 69.32 + 1.61% and from 66.27 + 1.95%
to 75.00 * 1.38%, respectively, by groups). This increasing
is characteristic for myocardial hyperkinesia. The vaso-
constriction was significantly reduced after the reactive
hyperemia test in the cases of patients who have received
optimized treatment with lecithin. The obtained data on
changes in the profile of LV diastolic filling and arterial
endothelial function disorder indicate a positive effect on
the total cardiovascular complications risk in the cases
of children with EAG in association with ED who have
received optimized treatment.

DISCUSSION
Studies have shown that the problem of endothelial dys-
function has proven clinical significance and requires in-
depth study in the cases of children, in recent years, because
the detection of this condition and timely elimination of its
consequences will prevent more serious diseases in adults.
According to the American Society of Echocardiography,
there are four reasons for the IMT of the main arteries:
age, professional sports, subclinical atherosclerosis and
vasculitis [9]. Our study contingent excludes other risk
factors for the development of EAG in association with
endothelial dysfunction, in addition to the picture of sub-
clinical atherosclerosis with initial vascular damage. In the
control group of children, a significant maximum increase
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in vessel diameter (up to 11.61%) was revealed during the
compression test, which corresponds to satisfactory elas-
tic characteristics of the vascular wall and the absence of
endothelial dysfunction. Thus, Hypertension in the cases
of children was accompanied by a violation of the elastic
properties of the vascular wall. However, the normal re-
sponse of the endothelium of the brachial artery was not
tully restored. Although, the degree of vasodilation varied
depending on the method of therapy. Our correlation anal-
ysis did not reveal a connection between the ability of the
brachial artery to dilate, the level of blood pressure, heart
rate, EDV, EF and indicators of the phase-volume struc-
ture of diastole. LVH also did not correlate with Doppler
indices and vasodilating activity of the brachial artery. The
indicative fact is that endothelial disorders of dependent
relaxation and diastolic LV dysfunction are common, on
the base of regression of LVH. We can assume that these
processes in the cases of patients with EAG exist side by
side and independently of each other. But it is possible, that
to identify the dynamic effects of endothelial dysfunction
on the persistence of phase-volume characteristics of
transmitral blood flow and diastolic dysfunction are need
for longer-term observation and examination of patients

According to our data, there was an increase in the time
of isovolumic relaxation of IVRT and a decrease in the
rate of early diastolic filling, which are signs of diastolic
dysfunction. There are three models of DD. The first model
of DD is called delayed relaxation, or abnormal relaxation,
which is hemodynamically represented by a decrease in
the volume of blood entering the ventricle in the early
filling phase and an increasing in the contribution of the
atria. The mitral valve leaflets open later and the duration
of the isovolumic relaxation phase increases, as a result
of the decreasing in the rate of drop of intraventricular
pressure. Slowing of ventricular relaxation leads to an
increasing of the volume of blood in the atrium before the
onset of systole, which causes an increasing in the force of
atrial contraction [10]. Diastolic dysfunction in the stud-
ied contingent is a pathogenetic factor that contributes to
the development of clinical manifestations in the cases of
children without systolic dysfunction (SV - from 65.02 +
2.73 ml to 70.38 + 1.78 ml and from 65.02 + 2, 73 ml to
73.10 £ 2.18 ml, respectively, by groups and in comparison
with the control group (76.01 + 1.98 ml) with normal EF
values. Thus, the obtained data about changes in the pro-
file of diastolic filling of the left ventricle and dysfunction
of arterial endothelium due to treatment of patients with
EAG in association with ED indicate a positive effect of
optimized treatment on the total risk of cardiovascular
complications.

CONCLUSIONS

1. The study and the obtained dynamic indicators in the
cases of patients with EAH in association with ED,
taking into account the developed optimized treatment
influence on changes in the profile of LV diastolic filling,
arterial endothelial dysfunction confirm the possibility
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of positive correction on the total risk of the appearance
and development of cardiovascular complications.

2. The blood vessels Vasoconstriction after the reactive
hyperemia test was significantly reduced, but the degree
of vasodilation varied depending on the method of
therapy. The intima-media thickness (IMT) decreased
by 1.12 times in the cases of children with an optimized
treatment, accompanied decreasing of DEC (by 2 time).

3. There is a dynamic decreasing in the level of left ven-
tricular myocardial mass index (LV MMI), reduction
of end-diastolic volume (EDV) and increase in the
absolute values of shock volume (SV), EF. The Ve / Va
ratio had a tendency to increasing due to the inclusion
in treatment of lecithin in the cases of children with
EAH with ED

4. Levels of the aortic stiffness index had a tendency to
decrease (from 0.88 + 0.02 to 0.71 = 0.01 and to 0.63 +
0.01, respectively, by groups and in comparison with
the control group - 0.55 + 0, 01), which reflects the
improvement of hemodynamic parameters.
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ABSTRACT

The aim: Is to determine the features of hemodynamics and the character of structural and functional changes in the prostate gland in middle-aged infertile males in the
conditions of chronic hepatitis.

Materials and methods: We studied the features of hemodynamics and structural and functional state of the prostate gland in middle-aged males who had suffered from
chronic hepatitis with the help of ultrasound scanning, Color-Doppler sonography, and histology, morphology, and statistics.

Results: It was detected that in 3-5 years after chronic viral hepatitis in middle-aged males (the first period), the volume of the prostate gland increases to (27.1£1.2) cm3,
and its mass to (28.0%1.7) g compared to the control. Blood flow rates in the prostate gland: arterial blood flow velocity, blood flow diastolic velocity, volumetric blood flow
are significantly lower than the control ones. Glandular zone surface decreases to 53% and connective tissue increases to 43%. Epithelium in the secretory area of the gland is
compressed.

Condlusions: 1.According to the data of ultrasound diagnostics and Color-Doppler sonography, the volume of the prostate gland increases to (27.1+1.8) cm® and its mass
to (28.0+1.7) g at chronic viral hepatitis, compared to the control (21.3+1.5) cm3 and (24.7+1.3) g (p<0.05). Atrophic changes in the prostate gland are manifested with
the decreased height of the columnar epithelium of the gland and overgrowth of connective tissue in the stroma of the organ. 2.Angioechometric indices of arterial blood
circulation in central and peripheral zone of the prostate decreases to (7.26:£0.46) cm/sec and (7.80+0.32) cm/sec respectively compared to the control (18.30+3.10) cm/sec
and (17.70+2.90) cm/sec. Venous blood flow rates decrease to (2.45+0.21) cm/secand (2.60+0.16) cm/sec compared to (5.54+0.8) cm/secand (5.36+0.03) cm/sec (p<0.05).

KEY WORDS: prostate gland, hemodynamics, histostructure, chronic hepatitis

INTRODUCTION

Asitisknown, the prostate gland serves several important func-
tions in the male reproductive system. In particular, its glandular
parenchyma produces mucous secretion which dilutes sperm
and improves its motility. It also secretes prostaglandins into the
blood what stimulates the testicular hormonal activity of and
spermatogenesis [1,2, 3,4, 5]. Acute and chronic prostatitis and
prostate adenoma are widely described in the literature [6, 7, 8],
but the state of hemodynamics and structural and functional
changes in it at chronic hepatitis remain studied too little that
determines the relevance of this study.

THE AIM

The aim of the study is to determine the features of hemo-
dynamics and the character of structural and functional
changes in the prostate gland of middle-aged infertile males
with chronic hepatitis.

MATERIALS AND METHODS
The ultrasound scanning and the Color-Doppler sonog-
raphy of the prostate gland in 12 middle-aged infertile
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males (22-35-year-old), diagnosed with chronic hepatitis
in anamnesis, were performed in a clinical and diagnostic
center on the SIEMENS SONOLINE G60S ultrasound
system (Siemens AG, Germany).
We determined the volume of the prostate gland in cm3,
its mass using the formula m=Vx1.05, where V was the
volume of the gland, 1.5 was the coefficient. In the mode of
color flow mapping, as well as in pulsed-wave Doppler, we
evaluated the character of vascular pattern, vessel diameter.
The quantitative evaluation was done according to vascular
plexus density, the number of vessels VES/cm3, and the ves-
sel diameter (VD). Hemodynamics qualitative indicators in
the prostate gland were: 1) peak arterial flow rate (cm/sec), 2)
blood flow diastolic velocity, DV (cm/sec), 3) linear velocity
ofblood flow (cm/sec), 4) perfusion index, PI (RU), 5) resis-
tive index, RI (RU), 6) volumetric blood flow (L/min). In the
archive histological micropreparations of 7 prostate biopsies
at this pathology collected in the Department of Urology
of CNE “Ivano-Frankivsk Regional Clinical Hospital’, we
detected relative surfaces of glandular and muscular-elastic
components, as well as the height of glandular epithelial cells.
Statistical analysis of the received results was done with
the help of the Statistica 6 software.
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Table I. The echometric indicators of the prostate gland in middle-aged infertile males after hepatitis

Prostate parameters (M+m; *p<0.05)

Type of the test -
Width Thickness Length Volume Mass
75.5£2.0 24.5+1.7 22.6%+1.6 21.3£1.5 24.7+1.3
Control |
(mm) (mm) (mm) (cm?) (9)
Chronic hepatitis 41.2+1.5*% 26.5+1.4 27.3+1.2* 27.1+£1.8* 28.0+1.7*

Table II. The blood flow indicators in the prostate gland in middle-aged infertile males after chronic viral hepatitis (M£m), (n=19)

Indicators, measurement units Central zone Peripheral zone

Peak arterial flow rate, cm/sec 7.26+0.46 7.80+0.32
Blood flow diastolic velocity, cm/sec 2.45+0.21 2.60+0.16
Linear velocity of blood flow, cm/sec 5.28+0.23 5.40+0.22

Perfusion index, RU 5.42+0.23 5.46+0.18

IP,RU 1.18+0.05 1.20+0.05

Resistive index, cm 0.06+0.01 0.05+0.01
Vascular plexus density, VES/cm? 0.75+0.43 0.69+0.16
Volumetric blood flow, L/min 0.03+0.001 0.01+0.002

Fig. 1. Expressed overgrowing of connective tissue around prostate particles in
a35-year-old male with chronic hepatitis. Colored with hematoxylin and eosin.

The ethical committee of V. Stefanyk Precarpathian
National University did not detect any ethics violations
during the study (Record No2 from 20.10.2020).

RESULTS AND DISCUSSION

According to received data, the volume of the prostate gland
increases to (27.1+1.2) cm3, and its mass to (28.0+1.7) g
compared to the control (Table I) in middle-aged infertile
males with chronic hepatitis in anamnesis.

Blood flow indicators in the prostate gland show under
these circumstances that peripheral parenchyma charac-
terizes by lower vascularization compared to the one in
the central zone. The vascular pattern is inhomogeneous,
disorganized, with a significant decrease of peak velocities
and volumetric blood flow due to stagnation (Table II).

In histological micropreparations of the prostate biopsies,
the surface ratio of glandular parenchyma to elastic stroma

A ° . ho - - u‘"

-

Fig. 2. Terminal secretory zones of the prostate gland in a 32-year-old male are
lined with cylindrical epithelium (control). Colored with hematoxylin and eosin.

is 52% to 98% compared to the control 70% to 30%. It has
been detected an increased number of particles that undergo
atrophic processes with decreasing of the height of glandular
epithelium (fig. 1) transforming to cubical or squamous
ones. There is overgrowing of connective tissue present.

The middle-aged males of the control group have se-
cretory zones of tubular-alveolar particles in the prostate
gland. The epithelium of the terminal zones is cubical or
cylindrical. In the part of secretory zones, there is an amor-
phous exprimate. In the prostate stroma, there is loose and
smooth muscle tissue (fig. 2).

The used methods of ultrasound scanning and the Col-
or-Doppler sonography of the prostate gland, color flow
mapping, and laboratory tests of ejaculate allowed reaching
the set goal.

Received results on structural and functional changes in the
prostate gland are original because in the processed literature
similar data were not found.
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There is an established fact of the regulatory influence
of testicular hormones on the general state of the human
body [1]. The decrease of its endocrine activity is con-
sidered one of the main causes which accelerate aging
processes in the body. But the spermatogenic function
of the testes is more important, its disorders cause male
infertility.

The data about the blood supply of testicles and prostate
gland are presented in many works [5, 7, 8] but the features
of the influence of hepatitis on the blood supply of male
reproductive organs in males of reproductive age remain
incomplete. This especially concerns the prostate gland,
the character of changes in hemomicrocirculatory bed and
tortuous spermatic cords, testicle, epididymis at chronic
viral hepatitis of the liver.

The authors found out that the ratio between the total lu-
men of arterial vessels and the volume of the prostate gland
change with age [6, 7]; our data show the influence of viral
hepatitis by the increase of the volume of the prostate gland
to (27.1£1.8) cm3 and its mass to (28.0+1.7) g compared
to (21.3+1.5) cm3 and (24.7£1.3) g in the control group
(p<0.05).

According to the data about disorders in hemodynamics
presented by us and other researchers [2, 3, 4], an increase
of destructive changes in the wall of the blood vessels of
different caliber and ultrastructural rebuild of blood-testis
barrier, are ones of the causes in the reduction of germinal
epithelium cell layers in tortuous spermatic cords.

Prospects for further studies lie in the study of the influ-
ence of chronic hepatitis on the structural and functional
state of a testicle and ejaculate.

CONCLUSIONS

1. According to the data of ultrasound diagnostics and Col-
or-Doppler sonography, the volume of the prostate gland
increases to (27.1+1.8) cm3 and its mass to (28.0+1.7) gat
chronic viral hepatitis, compared to the control (21.3+1.5)
cm3 and (24.7+1.3) g (p<0.05). Atrophic changes in the
prostate gland are manifested with the decreased height
of the columnar epithelium of the gland and overgrowth
of connective tissue in the stroma of the organ.

2. Angioechometric indices of arterial blood circulation
in central and peripheral zone of the prostate decreases
to (7.26£0.46) cm/sec and (7.80+0.32) cm/sec respec-
tively compared to the control (18.30+3.10) cm/sec and
(17.70+2.90) cm/sec. Venous blood flow rates decrease
to (2.45£0.21) cm/sec and (2.60+0.16) cm/sec compared
to (5.54£0.8) cm/sec and (5.3620.03) cm/sec (p<0.05).
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ABSTRACT

The aim: To evaluate the efficiency of the proposed therapy, which included recommendations for nutrition, physical activity and treatment with rosuvastatin, omega-3 PUFA
and ursodeoxycholic acid, on the indicators of the lipid profile in patients with NAFLD and prediabetes.

Materials and methods: 78 patients with impaired glucose tolerance were examined. According to the inclusion and exclusion criteria, 55 patients with prediabetes and
concomitant NAFLD were included in the study. All patients underwent a comprehensive clinical examination, which included anthropometric data collection, objective
examination, and venous blood sampling for laboratory tests.

Results: The data obtained after 12 months of proposed treatment revealed a statistically significant improvement of indicators lipid profile in patients with prediabetes and
NAFLD. Moreover, no significant difference between mean values of HDLC, LDLC, TG and atherogenic coefficient of almost healthy individuals and the corresponding indicators
of treated patients detected.

Conclusions: therapy which included recommendations for nutrition, physical activity and treatment with rosuvastatin, omega-3 PUFA and ursodeoxycholic acid significantly

improved lipid metabolism in patients with prediabetes and NAFLD.

KEY WORDS: non-alcoholic fatty liver disease, prediabetes, lipid metabolism, rosuvastatin, omega-3 PUFA and ursodeoxycholic acid

INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is considered
to be the most common cause of chronic liver disease
worldwide [1,2]. In the general population the prevalence
of NAFLD is about 20-30% [3], however, the prevalence is
much higher in high-risk groups, which include obese peo-
ple with type 2 diabetes mellitus, metabolic syndrome [4].

Data from epidemiological studies [3,5-8] confirm the
tendency of increased incidence of NAFLD in patients with
insulin resistance, which occurs in patients with obesity,
type 2 diabetes and metabolic syndrome. While in the
general population NAFLD is found in 30% [3], it reaches
an impressive frequency among patients with grade I and
grade II-IIT obesity - 75% [5,9,10] and 90% [7,8], respec-
tively. NAFLD is found in 90% of patients with diabetes
and hyperlipidemia [11].

NAFLD is very serious condition as it can lead to the
development of non-alcoholic steatohepatitis (NASH) and
unfortunately to cirrhosis, without the any signs and symp-
toms or changes of the liver enzymes. It was confirmed that
patients with prediabetes and NAFLD are at higher risk of
development of diabetes mellitus type 2 comparing with
prediabetes patients without NAFLD [12].

It is common to see an increase of free fatty acids (FFA),
low-density lipoprotein (LDL), and triglycerides (TG) as as

Wiad Lek. 2021;74(4):957-960

a manifestation of dyslipidemia in patients with NAFLD.
Such abnormalities of lipid metabolism cause inflamma-
tion, lipotoxicity, oxidative stress and as the result aggra-
vate liver damage [13].

Interestingly, the prevalence of NAFLD among patients
with prediabetes, as well as the features of metabolic dis-
orders in this category of patients compared with patients
with type 2 diabetes remain poorly studied. The question of
the choice of treatment approach in patients with NAFLD
and prediabetes also remains debatable.

THE AIM

To evaluate the efficiency of the proposed therapy, which
included recommendations for nutrition, physical activ-
ity and treatment with rosuvastatin, omega-3 PUFA and
ursodeoxycholic acid, on the indicators of the lipid profile
in patients with NAFLD and prediabetes.

MATERIALS AND METHODS

On the basis of the therapeutic department of the State
Enterprise “District clinical hospital of Uzhgorod station”
State Territorial Branch Union (STBU) “Lviv railway”
examined 78 patients with impaired glucose tolerance. Ac-
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cording to the inclusion and exclusion criteria, 55 patients
with prediabetes and concomitant NAFLD were included
in the study. The exclusion criteria were: age over 74 years;
documented coronary heart disease; connective tissue
disease; oncological diseases; the presence of complete left
bundle branch block according to the ECG; type I and II
diabetes mellitus; cirrhosis; previous viral hepatitis; toxic
(alcohol - consumption of more than 40 g of ethanol /d),
drugs (use of hepatotoxic drugs), severe metabolic liver
disease; Wilson-Konovalov disease; autoimmune hepati-
tis; abrupt weight loss, parenteral nutrition for 2 weeks or
more; chronic diseases of the gastrointestinal tract, accom-
panied by impaired absorption function (malabsorption
syndrome); worm infestation; refusal of the patient to
participate in this study.

Patients were divided into 2 groups, which were com-
parable in age, sex and stage of NAFLD. The division of
patients into groups was performed in random order, by
random numbers.

Because the initial examination of patients with prediabe-
tes and NAFLD revealed that they belonged to the category
of people at very high cardiovascular risk, all patients were
prescribed rosuvastatin at a dose of 10 mg /d. Thus, patients
of group Ia (n = 28) as hypolipidemic therapy received ro-
suvastatin 10 mg / d in combination with omega-3 PUFA
ata dose of 1000 mg /d and ursodeoxycholic acid at a dose
of 10 mg/kg/d.

Patients of group Ib (n = 27) were a comparison group
and, except for rosuvastatin, did not take drugs. Patients
in both groups followed dietary recommendations and
performed 30-minute daily walks. For comparison, a
control group of almost healthy individuals was used (n =
30). Evaluation of treatment efficacy was performed 6 and
12 months after the start of therapy.

All patients underwent a comprehensive clinical exam-
ination, which included anthropometric data collection,
objective examination, and venous blood sampling for
laboratory tests.

The method of ultrasound diagnosis of the liver was used
to diagnose NAFLD, taking into account that ultrasound
can detect an increase in liver echogenicity and confirm
the diagnosis of NAFLD in conditions of fatty infiltration
of the liver more than 33%. Criteria for the presence of
steatosis were considered to be a diffuse homogeneous
increase in liver echogenicity (“white liver”) with greater
echogenicity than the right kidney (hepatorenal index) and
dorsal attenuation of the ultrasound signal.

Statistical processing of the obtained results was per-
formed on a personal computer using the software packag-
es “Microsoft Office Excel 2003” and “Statsoft Statistica 8.0”
The discrepancy was considered probable if the probability
value was equal to or greater than 95% (p <0.05).

RESULTS

During the study period among patients of group Ia who
received complex treatment, there was a clear tendency to
improve lipid metabolism (table I): the average value of
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total cholesterol significantly decreased after 12 months by
37.96% compared to baseline (p < 0.01) and 26.65% com-
pared with data after 6 months (p = 0.03). In addition, the
average value of total cholesterol after 12 months in patients
of group Ia was significantly lower than in almost healthy
individuals (p = 0.02). The mean value of high-density
lipoprotein (HDL) in patients of group Ia after 12 months
significantly increased by 42.19% compared to baseline
(p <0.01) and by 23.81% compared with the mean value
after 6 months of treatment (p = 0.01). The mean value
of LDL levels significantly decreased after 12 months of
treatment by 10.90% compared with the mean value before
treatment (p <0.01).

Moreover, a significant difference between the mean
values of HDL and LDL levels of almost healthy individuals
and the corresponding indicators of patients of group Ia
after 12 months was not detected (p = 0.19 and p = 0.49,
respectively). There was a significant decrease in the mean
value of very low-density lipoprotein (VLDL) levels both
after 12 months compared to baseline (by 12.21%, p <0.01)
and after 12 months compared with the average value after
6 months of treatment (by 9.45%, p). = 0.03). The mean
value of triglyceride level significantly decreased after 12
months of treatment by 40.23% (p <0.01) compared to
baseline and by 30.74% compared with 6 months (p = 0.03).

Thus, due to the general tendency to improve lipid me-
tabolism, patients in this group showed improvement of
the atherogenic coefficient, namely: at the beginning of
the study, this coefficient indicated a moderate risk of ath-
erosclerosis, after 6 months of treatment, the atherogenic
coefficient decreased significantly by 12.67% (p <0.01),
thus approaching normal.

After 12 months of treatment, the atherogenic coefficient
decreased by 32.78% (p <0.01) and was within normal lev-
els, as evidenced by the lack of significant changes between
its average value after 12 months and the average value of
this ratio in healthy individuals (group III' ) (p = 0.07).

Among patients of group Ib, statistically significant
changes in the mean values of some indicators of lipid
metabolism were found (table II). Thus, the average value
of total cholesterol significantly decreased after 12 months
of treatment by 17.60% compared to baseline (p <0.01)
and by 14.46% compared with the average value of this
indicator after 6 months of treatment (p <0, 01). Moreover,
the average value of total cholesterol after 12 months in
patients of group Ib did not differ significantly from the
average value of this indicator in almost healthy individuals
(p =0.16). No significant change was in the mean value of
HDLC in patients of group Ib (p> 0.05), while the average
value of this indicator in patients of group Ib was signifi-
cantly lower than in almost healthy individuals (p = 0.01).
No significant change was in the mean values of LDL and
VLDL (p> 0.05), as well as no significant difference was
between the mean values of these indicators in patients of
group Ib and persons in the control group (p = 0.11 and
p =0.88, respectively). During the study period, there was a
significant decrease in the average value of triglycerides in
patients of group Ib after 12 months by 15.31% (p = 0.04),



THE EFFECT OF COMPREHENSIVE TREATMENT OF PATIENTS WITH NON-ALCOHOLIC FATTY LIVER DISEASE

Table 1. Dynamics of lipid profile of patients of group la during the treatment (M + m)

Group of comparisons Reliability indicator

Indicators Group la (n=28) Control p12-
Baseline After 6 After12 g 045 (n=30) p0-6 p0-12  p6-12  control
months months group
Total Cholesterol 5,19+1,06 4,39+2,08 3,22+1,72 4,03+0,66 0,08 <0,01* 0,03* 0,02*
HDLC 1,28+0,36 1,4740,46 1,82+0,42 2,27+1,76 0,09 <0,01* 0,01* 0,19
LDLC 3,12+0,50 3,03+0,58 2,78+0,43 2,71+0,34 0,54 0,01* 0,07 0,49
VLDLC 1,31£0,18 1,27+0,24 1,15+£0,16 0,83+0,13 0,48 <0,01* 0,03* <0,01*
TG 3,43+1,38 2,96+1,47 2,05+1,54 1,84+0,26 0,22 <0,01* 0,03* 0,47
Atherogenic coefficient 3,63+0,29 3,14+0,58 2,44+0,74 2,15+0,43 <0,01* <0,01* <0,01* 0,07

n- number of patients; p0-6 - the significance of the difference of the indicators of patients in the relevant group before treatment and after 6 months;
p0-12 - the significance of the difference of the indicators of patients in the relevant group before treatment and after 12 months; p6-12 - the signifi-
cance of the difference of the indicators of patients in the relevant group after 6 and 12 months of treatment; p12-II1 - the significance of the difference
between the patients of the corresponding group after 12 months of treatment and patients of control group; * - statistically significant difference when
comparing indicators in the dynamics.

Table II. Dynamics of lipid profile of patients of group Ib during the treatment (M £ m)

Group of comparisons Reliability indicator

Indicators SIovRlbInS27) Control p12-
Baseline After 6 After12 /010 (n=30) p0-6 p0-12  p6-12 control
month month group
Total Cholesterol 5,17+1,07 4,98+0,71  4,26x0,54 4,03+0,66 0,46 <0,01* <0,01* 0,16
HDLC 1,17+0,34 1,21£0,47  1,23%0,39 2,27+1,76 0,72 0,55 0,87 0,01*
LDLC 3,11+0,51 3,08+1,24  3,02+0,97 2,71+£0,34 0,91 0,67 0,84 0,11
VLDLC 0,77+0,14 0,78+0,61 0,81+0,72 0,83+0,13 0,94 0,78 0,87 0,88
TG 4,18+1,44 3,96+1,21 3,54+0,61 1,84£0,26 0,55 0,04* 0,11 <0,01*
Atherogenic coefficient 2,72+0,34 2,60+049  2,39+0,37 2,15+0,43 0,30 <0,01* 0,08 0,03*

n- number of patients; p0-6 - the significance of the difference of the indicators of patients in the relevant group before treatment and after 6 months;
p0-12 - the significance of the difference of the indicators of patients in the relevant group before treatment and after 12 months; p6-12 - the signifi-
cance of the difference of the indicators of patients in the relevant group after 6 and 12 months of treatment; p12-1l - the significance of the difference
between the patients of the corresponding group after 12 months of treatment and patients of control group; * - statistically significant difference when
comparing indicators in the dynamics.

but the average value of this indicator after 12 months was
significantly higher than in almost healthy individuals
(p <0, 01). Like the mean triglyceride level, the mean val-
ue of atherogenic coeflicient significantly decreased after
12 months compared to baseline by 12.13% (p <0.01),
but remained significantly higher than in almost healthy
individuals (p = 0, 03).

DISCUSSION

The results of many studies demonstrate the effectiveness
of ursodeoxycholic acid, omega-3 PUFA and rosuvastatin
in patients with NAFLD but independently of each other.
For instance, scientists Anita Pathil, Gerhard Liebisch
and co- authors, as well as E. B. Avalueva, E. I. Tkachenko
and co-authors in their studies demonstrated a restoring
altered lipid profiles of in patients with NAFLD which were
treated with ursodeoxycholic acid [14,15]. Schohraya Spa-
his, Fernando Alvarez and co- authors showed beneficial

effect of omega-3 fatty acids on liver steatosis and related
metabolic abnormalities in obese children with NAFLD
[16]. S. Antonopoulos and co-researchers in their work
confirmed the positive effect of rosuvastatin on the course
of non-alcoholic fatty liver disease [17]. At the same time,
Srinivasan Dasarathy and others did not show a positive
effect from the use of omega 3 fatty acids in diabetic pa-
tients with NAFLD [18]. In our study, we demonstrated for
the first time the effectiveness of comprehensive treatment
of NAFLD in prediabetes patients and its positive influence
on lipid abnormalities.

CONCLUSIONS

Thus, it can be concluded that standard nutrition and phys-
ical activity recommendations, as well as treatment with
rosuvastatin in patients with prediabetes was significantly
effective, but did not provide complete correction of lipid
metabolism.
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At the same time, proposed treatment, which included
recommendations for nutrition, physical activity and
treatment with rosuvastatin, omega-3 PUFA and ursode-
oxycholic acid, demonstrated significant reduction in the
mean values of total cholesterol and VLDL. As well as the
lack of a statistically significant difference in the mean
values of other indicators of lipid profile in patients with
prediabetes and NAFLD compared with almost healthy
individuals proves the efficacy of the proposed treatment
in patients with prediabetes and NAFLD.
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ABSTRACT

The aim: The overall aim of this project was to provide a comprehensive description of epidemiological and demographic features of SARS2 COVID19 outbreak among patients
in Zakarpattya oblast during 2020 to define most vulnerable and susceptible groups of population.

Materials and methods: We conducted a retrospective observational descriptive study of the 33 190 cases that tested RT-PCR positive for SARS 2 COVI19 in Zakarpattya oblast,
studied their comorbidities and concomitant diseases, as well as their clinical and functional outcomes.

Results: Among studied cases: females — 20 069 (60.47+0.27%) and males — 13 121 (39.53+0.27%).

Geographical distribution showed that: 10 230 (30.8%) of cases were registered in district capital Uzhhorod and surrounding area, 3 646 (11%) were registered in Mukachevo
district, Tyachivsky district 3 235 cases (9.7%), Vlynohradisky district 2 627 (7.9%), other districts had less than 4 %. Most patients were within the age group 31and 70 with a

mean age of 47.76+17.57 years.

Condlusions: the emergence of current outbreak of SARS-CoV-2 (COVID-19) pandemic is a reminder of how new pathogens can mutate, emerge and rapidly spread through
large amount of human population, and cause severe burden to public health and healthcare system is general.

KEY WORDS: SARS-CoV-2, COVID-19, Emergence, Distribution, Zakarpattya

INTRODUCTION

Coronavirus infection (COVID19) - is a severe acute respi-
ratory disease caused by novel coronavirus which belongs to
Coronaviridae family. They are positive-sense RNA viruses
and may infect a large amount of hosts. Gene sequencing and
phylogenetic study shows that SARS-CoV2 which caused the
world pandemic outbreak belongs to the order Nidovirales,
family Coronaviridae, subfamily Orthocoronavirinae, genus
Betacoronavirus. It has the genera Alphacoronavirus and
Betacoronavirus originate from bats [1].

The first cases of novel COVID-19 disease were registered
in December of 2019 in Wuhan, China [2]. It occurred
through zoonotic transmission and was related to seafood
market infection. However, later it has been reported that
the disease was rapidly spreading from human-to-human
and that the actual numbers were underestimated [3].

Covid19 is a highly contagious respiratory infectious
disease usually manifested with mild symptoms (around
80%) or even asymptomatic (1-2%). The median age of
COVID-19 cases ranges from 49 to 57 years [4].

Transcarpathian region (Zakarpattya oblast) is a western
administrative division of Ukraine, which borders with
four European countries such as Poland, Slovakia, Hun-
gary and Romania. The number of Ukrainian immigrants
in neighbouring European countries accounts a large
population [5].

Wiad Lek. 2021;74(4):961-965

Such location of the district and its geopolitical issues
related to immigration plays a crucial role in diseases
transmission and serves as a gate to infectious diseases to
and from European Union [6].

According to the reports of Ministry of Healthcare of
Ukraine the first case in Ukraine has been registered on
March 3, 2020 in Chernivtsi. On March 13, the first fatal
case of coronavirus infection was recorded. According to the
System of monitoring of the distribution of COVID infection
”SOTA” which is powered by National Security and Defense
Council of Ukraine and other open source data provided by
Ministry of Healthcare of Ukraine, as of February 14, 2021,
there were 1 271 143 infected people in Ukraine, of whom
24 330died (1.9+0.01%), 1 114 301 recovered (87.66+0.03%),
132 512 currently ill (10.4+0.03%) and 1 387 290 cases sus-
pected with disease (result anticipated).

The outbreak made a tremendous impact on quality of
life in general, as well as it is being a huge burden on health-
care system and economy of the country. The most cases
were registered in the capital of the country 111 471 cases,
followed by Odessa oblast 71 125 cases, Kharkiv oblast 69
377 cases, and Lviv oblast 61 268 cases. Which can be ex-
plained by the fact that these are the biggest transportation
hubs of the country. It has been observed that there is a
significant correlation between amount of transportation
and cumulative cases of COVID19 [7].
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Fig. 1. Age groups of patients who were tested RT-PCR positive for COVID19 in Zakarpattya oblast in 2020.

THE AIM

The overall aim of this project was to provide a compre-
hensive description of epidemiological and demographic
features of SARS2 COVID19 outbreak among patients in
Zakarpattya oblast during 2020 to define most vulnerable
and susceptible groups of population.

MATERIALS AND METHODS

We conducted a retrospective observational descriptive
study of the 33 190 cases that tested RT-PCR positive for
SARS 2 COVI1Y9 in Zakarpattya oblast and registered in
Electronic Integrated Information System for Infectious
Disease Surveillance (ELISS), studied their comorbidities
and concomitant diseases, as well as their clinical and
functional outcomes.

RESULTS

Among studied cases: females — 20 069 (60.47+0.27%) and
males — 13 121 (39.53+0.27%). Almost 8% (2 588 cases)
were healthcare workers.

Geographical distribution (Table. I) showed that: 10 230
(30.8%) of cases were registered in district capital Uzhhorod and
surrounding area, 3 646 (11%) were registered in Mukachevo
district, Tyachivsky district 3 235 cases (9.7%), Vynohradisky
district 2 627 (7.9%), other districts had less than 4 %.

Most commonly patients who were tested positive were
within the age group between 31 and 70 with a mean
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age of 47.76 (95% CI 47.57 - 47.95) (Fig. 1). The oldest
patient was 97 years old who successfully recovered from
the disease. However, we studied age distribution divided
into groups, and discovered that the biggest number falls
between 56 - 60 years — 11.58% (3 839 cases), followed
by age group 61 - 65 - 10.27% (3 406 cases), and 51 - 55
years — 9.73% (3 226).

There was also some certain seasonality observed with
the highest number of cases per day in November (09 Nov
2020 - 490 cases) (Fig. 2) with mean of case reporting
105+5.21 (95% CI 94.77 - 115.28).

With regards to hospital care — 7 363 (22.2%) cases were
hospitalized to inpatient facility, and 25 724 (77.5%) were
treated in outpatient clinic. Among analysed cases 9 557
(28.8%) had concomitant diseases: Cardiovascular diseas-
es: 6 727 (20.3%), Diabetes: 1 223 (3.7%), 2% had chronic
lung diseases, 1.7% of cases had chronic neurological or
neuromascular diseases or oncology, and approximately
1% reported chronic liver or kidney diseases (Table II).
However, 3 363 (10%) were unable to respond whether
they have any chronic conditions or diseases. Though,
only 10% required oxygen insufflation and 3.8% had
Acute Respiratory Distress Syndrome and were admitted
to intensive care facility.

Out of analysed cases (Table III), with obtained in-
formation on the outcome (n=4016): 726 cases (2.2%)
resulted in fatality, 27 874 cases (84%) recovered, and
573 (12.1%) cases were remaining ill at the moment of
data analysis.
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Table 1. Distribution of COVID19 among districts of Zakarpattya oblast
during 2020

Name N %
1. Beregivsky 1729 5.2%
2. Velykobereznyansky 1230 3.7%
3. Vynogradivsky 2627 7.9%
4. Volovetsky 660 2.0%
5. Irshavsky 1600 4.8%
6. Mizhgirsky 1090 3.3%
7. Mukachivsky 3646 11.0%
8. Perechynsky 1713 5.2%
9. Rahivsky 2253 6.8%
10. Svalyasky 1215 3.7%
11. Tyachisky 3235 9.7%
12. Uzhgorodsky 10230 30.8%
13. Hustsky 1657 5.0%
14. Chopsky 305 0.9%
DISCUSSION

The distribution of the disease shows prevalence of cases
in highly populated area like district capital. However, this
also may be explained by lack of accessibility to healthcare
facilities in remote mountain areas.

We also suggest that such distribution could also be due
to the fact, that the districts with highest number of cases
are located near border crossing points and therefore have
large number of incoming people from abroad. The least
cases are on the border with two of Ukrainian oblast Lviv
and Ivano-Frankivsk (Fig. 3), even though Lvivska oblast
accounted to one of the biggest numbers of positive cases
in the countryin 2020 - 61 268 cases (5.81+0.02%) [6, 8, 9].

Among the analyzed cases majority 77.5% were treated
at outpatient clinic and only 22.2% required specialized
care at inpatient facility. According to the local Standard
of Covid19 diagnostic and treatment, the most common
indications for hospitalization: moderate and severe course
of the diseases, ARDS, severe intoxication, sepsis, etc. How-
ever, studies show that only 5 - 10 % require specialized
care. This can be explained, with the fact that majority of
hospitalized cases were admitted without actual need and
were due to miscommunication regarding actual state of
the patient. [10]

The study we performed shows that cardiovascular
diseases and hypertension are the most common comor-
bidities among COVID-19 cases that we analysed which
have also been described in the literature. Comorbidities
reported by patients show that majority were not previ-
ously informed about their underlying diseases. This can
be explained with the fact that medical reform in Ukraine
is still being implemented and some patients do not have
their permanent general practitioner or family doctor yet,
and therefore unaware of any chronic diseases. [11]

The study was limited to data available in the reports
submitted to ELISS. Further studies should follow up
with analysis of patients who were hospitalized, because
it would give a greater perspective and understanding of
clinical manifestation, treatment outcome and prognosis
of the disease depending on the severity.

CONCLUSIONS

The emergence of current outbreak of SARS-CoV-2 (COVID-19)
pandemicisa reminder of how new pathogens can mutate, emerge
and rapidly spread through large amount of human population, as
well as cause severe burden to public health and healthcare system
is general. Further research must be conducted to establish the fea-

Table II. Frequency of concomitant diseases in positive COVID19 cases in Zakarpattya during 2020

Presence of concomitant diseases

Frequency Percent Valid Percent Cumulative Percent
Valid Unknown 3363 10.1 10.1 10.1
No 20270 61.1 61.1 71.2
Yes 9557 28.8 28.8 100.0
Total 33190 100.0 100.0

Table IIl. Outcome of the COVID19 infection among positive cases in Zakarpattya during 2020.

Outcome of COVID19 infection

Frequency Percent Valid Percent Cumulative Percent
Valid 4016 12.1 121 12.1
Remains ill 573 1.7 1.7 13.8
Unknown 1 .0 0 13.8
Recovery 27874 84.0 84.0 97.8
Deceased 726 2.2 2.2 100.0
Total 33190 100.0 100.0
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Fig. 3. Geographical distribution of RT-PCR positive cases of Zakarpattya
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* Districts (rayon) of Zakarpattya oblast: 1 — Beregivsky, 2 -Velykobere-
znyansky, 3 —Vlynogradivsky, 4 —Volovetsky, 5 — Irshavsky, 6 — Mizhgirsky,
7 —Mukachivsky, 8 — Perechynsky, 9 — Rahivsky, 10 — Svalyasky, 11 - Tya-
chisky, 12 — Uzhgorodsky, 13 — Hustsky, 14 — Chopsky.

tures of clinical manifestation of COVID-19 among hospitalized
patients to better understand the natural history of the disease and
its possible complications based on laboratory and instrumental
findings. Given the fact that majority of the cases are treated with
antibiotics, inpatient and recovered patients should be screened
for the possible development of antibiotic resistance.
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This project has been conducted as part of PhD research
“Clinical and Epidemiological features of COVIDI9 patients
hospitalized at the Regional Clinical Infectious Diseases
Hospital during 2020”.

All data used in this study can be accessed directly through
the dashboard of the Public Health Center of the Ministry of
Health of Ukraine [https://covid19.rnbo.gov.ua/], as well as
on demand from Electronic Integrated Information System
for Infectious Disease Surveillance (ELISS) with all param-
eter values provided in the text of the manuscript.
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ABSTRACT

The aim: To investigate haematological and biochemical parameters and their potential for grading the severity of coronary artery lesions to predict the course atherosclerosis.
Materials and methods: The study is based on data obtained from a prospective analysis of 131 patients at the age of 51 to 82 years old from January to December 2019,
whose complaints could indicate the coronary artery disease. All patients underwent a comprehensive clinical, laboratory and instrumental examination.

Results: The ratios of haematological and biochemical parameters significantly correlated with Syntax Score I. Some indexes did not confirm significant correlations with the
severity of coronary artery disease. NT-proBNP, as a biochemical parameter, was the highest in patients with multi-vessel coronary artery disease and it had a moderate positive

correlation with Syntax Score | (r=0.428, p = 0.0001).

Conclusions: This study shows that ordinary indexes can be useful for assessment in daily practice for difficult patients. NTproBNP as an indicator requires further study as an
additional marker for assessing the state of the cardiovascular system and can influence the choice of treatment.

KEY WORDS: ischemic heart disease (CHD), NT-proBNP, SYNTAX Score

INTRODUCTION
Annually, cardiovascular disease (CVD) causes 3.9 million
deaths in Europe and more than 1.8 million deaths in the
European Union. Currently, CVD mortality is decreasing
somewhat in most European countries, including Central
and Eastern European countries that had shown substantial
rises until the beginning of the 21st century [1]. Athero-
sclerosis is one of the main causes of CVD.

Pathophysiological mechanisms of atherosclerosis are
still not well understood. Atherosclerosis is associated with
inflammatory processes of the vascular wall. In the initial
stage of atherosclerotic plaque formation, the vascular
wall becomes permeable to both low-density lipoproteins
(LDL) and leukocytes, namely neutrophils and monocytes,
from the circulating blood [2]. Monocytes will differenti-
ate into macrophages absorbing LDL, forming foam cells
which subsequently will develop to lipid spots. Given the
involvement of peripheral blood elements in the formation
of atherosclerotic plaques, the investigation of haemato-
logical indices including lymphocyte-to-monocyte ratio [3,
4], platelet-to-lymphocyte ratio [5,6,7], neutrophil-to-lym-
phocyte ratio [8,9] and systemic immune-inflammatory
index [10,11] is in active use.

Further, the progression of atherosclerosis is associated
with elevated LDL-concentrations leading to higher risk of
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cardiovascular events . Cohen et al. demonstrated higher
acute coronary event rates in individuals with PCSK9
mutations and low plasma LDL [12].

The imbalance of the lipid components has a significant
impact on the development of atherosclerotic lesions and
the progression of atherosclerosis. For example, the nega-
tive effect of reduced high-density lipoproteins (HDL) and
elevated triglycerides has been proven [13]. The ratios of
various fractions of lipid metabolism are also useful for
predicting cardiovascular events.

THE AIM

The present study focuses on the value of haematological
and biochemical parameters and their potential for grading
the severity of coronary artery lesions to predict the course
atherosclerosis.

MATERIALS AND METHODS

At the Ukrainian Children’s Cardiac Center (Kyiv, Ukraine)
131 patients whose complaints were highly suggestive for
coronary heart disease (CHD) were enrolled throughout
2019. Patients with connective tissue disease, hormone
replacement therapy, severe valvular heart disease, hyper-
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Table I. Patient’s characteristics

Parameter ((i;:l;z)l ((i;gu;;l G;::):ug GI)I ! p-value
Age, years 60.53 £1.77 64.31 £1.62 63.0+1.14 0.39
Male,% 30% 68.6% 78.8% 0.0001
BMI, kg/m2 31.74+£1.09 29.76 £0.77 30.71 £0.62 0.432
History of heart attack, n (%) 0 10 (28.6%) 33 (50%) 0.0001
History of stroke, n (%) 3(10%) 5(14.3%) 12 (18.2%) 0.576
Chronic Kidney Disease, n (%) 6 (20%) 7 (20%) 13 (19.7%) 0.999
Alcohol, n (%) 0 1(2.9%) 5 (7.6%) 0.219
Smoking, n (%) 7 (23.3%) 11 (31.4%) 23 (34.8%) 0.529
Atrial fibrillation, n (%) 5(16.7%) 5(14.3%) 4 (6.1%) 0.215
COPD, n (%) 7 (23.3%) 1(2.9%) 9 (13.6%) 0.049
Family history, n (%) 16 (53.3%) 16 (45.7%) 27 (40.9%) 0.523
Thyroid disease, n (%) 10 (33.3%) 8(22.9%) 10 (15.2%) 0.127
Diabetes mellitus / impaired tolerance, n (%) 4(13.3%) 7 (20%) 20 (30.3%) 0.388
Arterial hypertension, n (%) 30 (100%) 35 (100%) 66 (100%) 1.0
NYHA I, n (%) - 9 (25.7%) 13 (19.7%) 0.49
NYHA I, n (%) - 18 (51.4%) 37 (56.1%) 0.68
NYHA I, n (%) - 8(22.9%) 16 (24.2%) 0.87
Statins, n (%) 13 (43.3%) 25 (71.4%) 57 (86.4%) 0.0001
B-blockers, n (%) 17 (56.7%) 17 (48.6%) 49 (74.2%) 0.03
RAAS inhibitors, n (%) 16 (53.3%) 23 (65.7%) 52 (78.8%) 0.04
Calcium antagonists, n (%) 8 (26.7%) 10 (28,6) 19 (28.8%) 0.98
Syntax score | - 5(0;10) 27.75(18; 38) 0.007

BMI — Body Mass Index, COPD - chronic obstructive pulmonary disease, NYHA - heart failure class according to the New York Association of Cardiologists,

RAAS - renin-angiotensin-aldosterone system.

trophic cardiomyopathy, and pregnancy were excluded.
The study was conducted in accordance with the World
Medical Association’s Code of Ethics (Declaration of Hel-
sinki) and was approved by the Center Review Board. All
subjects provided written informed consent.

Based on the findings of coronary angiography, the pa-
tients were divided into group I - control group without
CHD (n=30), group II - single-vessel CHD or non-stenotic
coronary atherosclerosis (n=35) or group III - multi-vessel
CHD (n=66).

All groups were comparable with respect to age, body
mass index (BMI) and comorbidities (Tab.I). However, the
control group consisted of a higher number of females and
a higher percentage of patients with chronic obstructive
pulmonary disease. Between group II and III no statistically
significant differences were observed for NYHA class.

All patients underwent clinical examination and lab-
oratory testing. Venous blood samples were taken from
each subject, and were subsequently centrifuged prior
to testing. Blood count analyses (leucocyte- [WBC],
neutrophil-, lymphocyte-, monocyte-, red blood- [RBC]
and platelet count [PLT]) as well as hemoglobin [Hb]
and haematocrit measurements were performed using
an ABX Pentra 60 C+ hematology analyzer («<HORIBA

ABX» - Montpellier, France). For complete blood count
and ESR analyses, venous blood samples were taken from
each patient and were collected in blood tubes containing
ethylenediaminetetraacetic acid or citrate. Biochemical
analyseis (total protein, C-reactive protein [CRP], fasting
blood glucose, alanine aminotransaminase [ALT], aspar-
tate aminotransferase [AST], blood urea, creatinine, total
bilirubin, calcium [Ca], potassium [K], sodium [Na],
fasting triglyceride [TG], total cholesterol [TC], low den-
sity lipoprotein- cholesterol [LDL-C], and high density
lipoprotein-cholesterol [HDL-C]) were performed using
an AU 480 chemistry analyzer (Beckman Coulter - Brea,
California, United States). All tests were performed ac-
cording to the manufacturers’ instructions. The level of
the N-terminal fragment of the brain natriuretic peptide
precursor (NT-proBNP) was analyzed with enzyme-linked
fluorescence assay by automatic miniVIDAS® (bioMerieux
- Craponne, France). Samples for coagulation tests which
included prothrombin index (PTI) and international
normalization ratio were investigated by Thrombotimer
4 (Behnk Elektronik - Norderstedt, Germany).

Statistical analyses were performed using Excel 2010 and
SPSS Statistics 20.0. Both, parametric and non-parametric
(Shapiro-Wilk test) data were presented as mean values with
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Table I1. Biochemical parameters

Parameter ?'::l;%)l ((i;:usps;l c:::):u: GI)I ! p-value
Haemoglobin, g/L a 271,3;9{?52,0) (1 331.3;%27.5) (1 421.(5);()1§8.0) 0.06
RBC,1012/L (4‘2‘8;6;00) (4.3‘;;8 50.00) (4.7%;9 50.1 0) 0.0
ESR, mm/h ( 4_0?.15 9.0) (7_(1);11%5) (7.(;;2220) 069
Haematocrit, % (39.‘(1)?.4(1)6.0) (40.‘(1)?27_0) (43.4(‘)?.27.0) 0.07
PLT, 109/L 1§l 962_§;Sé556_0) (1 972.53 ;22.%6_0) (1 922.3;72%5.0) 0-53
WBC, 109/ (4.95;'76.8) (5.86;.97.6) (6.;27.9) 0.007
Neutrophils, 109/L (2.335';3 ;1.09) (3.335';9 55.21) (3.41;;2 2.03) 0.003
Lymphocytes, 109/L ( '317';921‘21 ) (1 _412.;73,20) (1.6 12;2.58) 01
Monocytes, 109/L (0.2%;‘3 60) (0'3%;5(;.71) (0,4(;';5 3.65) 0.12
Total protein, g /L (70.373;.2758.90) (70.;5;‘97(;.60) (70.273;.272.00) 0.587
Glucose, mmol /L (5.26;'(;.3) (5'55;'86.5) (5.66;'27_5) 0.212
Urea, mmol /L (5,3?;'3,3) (5.35;‘76.9) (5;;'27.8) oot
Creatinine, pmol /L (82.3?)‘;"15 34.90) (83.0%?'13 (())5.05) (96.11 (());6i3252.1 0) 0.001
GFR by MDRD, mL/min /1.73 63.00 68.00 60.50 0204
m2 (52.00; 73.00) (60.50; 77.00) (52.00; 71.00)
Total bilirubin, umol/L (1 1.;;1159.40) (1 2.21;';'22? 15) (11 .515;'?5;.20) 0.268
ALT, U/L a 6'5(1,;'8355‘70) (1 7,9252;'22_3 5) ( B:(Z;.igﬂ 0) 0225
AST, U/L a 6.713;'%;90) (1 8.22(1);.22%.25) (1 8.12 S;' 13? 40) 0132
NT-proBNP. pg/mL (42.7%?'10 305.1 0) (71 .;5?;12%?.50) (96.62(?;95.3758.00) 0.0001
CRP, mg /L (2'3?8;955,70) (1 8218 ;),00) (2.0(‘)‘;.?;%.1 0) 0397
K+, mmol/L 400, 460 (405460 (406,450) 0808
Na+, mmol/L ( 39'10‘:)1; '10 22.00) a 38,10‘:)?'10 4(,)2,00) (1 38.104(1)(;)‘10 23.00) 0421
Ca2+, mmol/L (1 119213 25) (1 .216;2 11.26) (1 .210}2 14.28) 0188
PTI, % (78'33;'%2.00) (7633;‘22,50) (75.35;'3(()).00) 0206
INR (1.02';110.15) (1.014';110.18) (1-0;:113-18) 17

Data are represented as mean values - M + m and median with 25th and 75th percentiles - Me (25-75%). RBC — red blood count, ESR - erythrocyte
sedimentation rate, WBC - leukocyte count, PLT - platelet count, GFR by MDRD - glomerular filtration rate according to the MDRD equation, ALT - alanine
aminotransferase, AST - aspartate aminotransferase, NT-proBNP - N-terminal pro—B-type natriuretic peptide, CRP - C-reactive protein, K — potassium,
Na - sodium, (a - calcium, PTI - prothrombin index, INR - International Normalized Ratio.
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Table Ill. Lipidogram

Group | Group |l Group llI :
Parameter (n=30) (n=35) (n=66) p-value
5.00 4.30 415
Cholesterol, mmol/L (4.50; 5.80) (3.45; 5.20) (3.50; 5.00) 0.008
) . 1.14 1.10 1.36
Triglycerides, mmol/L (0.74; 1.69) (0.78;1.29) (1.05; 2.04) 0.002
1.17 1.08 1.02
HDL, mmol/L (1.12; 1.46) (0.96; 1.27) (0.86; 1.14) 0.0001
3.26 2.58 249
LDL, mmol/L (2.41;3.75) (1.97;3.34) (1.92;3.23) 0.014
3.73 3.27 3.15
Non-HDL, mmol/L (3.24; 4.45) (2.45; 4.00) (2.46;3.92) 0.029
4,02 3.82 418
HDL / Cholesterol (3.53;4.57) (3.22;4.53) (3.33;5.00) 0-241
0.92 0.92 1.48
TG /HDL (0.59; 1.53) (0.61;1.26) (1.00; 2.08) 0.0001
2.54 2.26 244
LDL /HDL (1.97;3.14) (1.84; 2.90) (1.85;3.13) 0417
3.02 2.82 3.18
Non-HDL /HDL (2.53;3.57) (2.22;3.53) (2.33; 4.00) 0.241
Data are represented as mean values - M + m and median with 25th and 75th percentiles - Me (25-75%).
Table IV. Hematological and biochemical indices
Group | Group I Group Il g
Parameter (n=30) (n=35) (n= 66) p-value
Monocyte-to-HDL (10%9 / 0.34 0.44 0.55 0.002
mmol /L) (0.20;0.51) (0.32;0.70) (0.39;0.71) )
Neutrophil-to-HDL (10*9 / 2.66 3.39 4.30 0.0001
mmol /L) (1.89; 3.30) (2.70; 4.80) (3.36; 5.03) ’
Lymphocyte-to-HDL (10*9// 1.45 1.67 1.97 0.002
mmol / L) (1.1;1.93) (1.30;2.15) (1.52;2.85) )
Lymphocyte-to-monocyte 4.27 3.63 415 0176
(10*9) (2.80; 6.67) (2.79; 4.86) (2.73;5.25) ’
Platelets-to- lymphocytes 116.58 129.42 120.29 0.552
(10*9) (92.03; 153.52) (100.29; 176.26) (92.11;158.41) )
Neutrophil-to- lymphocytes 1.65 2.07 2.02 0131
(10*9) (1.44; 2.48) (1.66; 3.19) (1.50; 2.72) ’
Sl 369.54 450.95 369.12 0.077

(243.28;627.43)

(358.96; 777.90)

(502.03; 645.65)

SII - systemic immuno-inflammation index

standard deviation (M + m) and as median with 25th and 75th
percentiles (Me (25-75%)). Pearson x* and Kraskel-Wallis
tests were used to assess significance between two indepen-
dent samples. Spearman and Pearson’s correlation coefficient
were used for ratio assessment. Statistical significance was
considered with a two-sided p-value < 0.05.

RESULTS

Haematology test panel showed no differences for hae-
moglobin, erythrocytes, erythrocyte sedimentation rate
(ESR), haematocrit, platelets, lymphocyte and monocyte
levels between all groups (Tab.II). In contrast, significant

differences were observed for leukocyte (p = 0.007) and
neutrophil (p = 0.003) levels with the highest rates in group
III. Medians of these values were within normal ranges in
all groups. Biochemical blood assay revealed a significant-
ly higher level of creatinine in group III, but glomerular
filtration rate (GFR) by MDRD did not difter significantly
between the groups (p = 0.204, Tab.II).

The NT-proBNP level was significantly higher in group
III (median: 299.35 pg/mL (96.60; 578.00), p = 0.0001;
reference value: <125 pg/mL) [14]. NT-proBNP levels
correlate with the patients’ prognosis and is recommend
for patients with acute or chronic heart failure to verify
the diagnosis. Ce Zhang et al. studied NT-proBNP as an
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additional biomarker for risk stratification and therapeu-
tic decision-making in patients with three-vessel lesions
[15]. The results of our study demonstrated a moderate
positive correlation with Syntax Score I (r = 0.428, p =
0.0001, Tab.II).

The lipidograms were significantly different between all
groups. Group IIT had the lowest total cholesterol, probably
due to statin intake because group III showed the highest
percentage of patients receiving statins (86.4%).

Triglyceride levels were in line with the recommended
standards of the ESC Guidelines: <1.7 mmol /L [16]. High-
est triglyceride levels were observed in group III: 1.36 (1.05;
2.04) mmol /L whereas group II showed the lowest levels:
1.10 (0.78; 1.29) mmol /L.

The highest level of HDL-C was found in controls: 1.17
(1.12; 1.46) mmol /L, the lowest in group III: 1.02 (0.86;
1.14) mmol /L. LDL-C was increased in all groups. The
highest level was observed in group I: 3.26 (2.41; 3.75)
mmol /L exceeding the recommended limits, although all
patients were classified as low risk patients [15]. In high
risk patients with multi-vessel CHD (group III) a LDL-C
target of <1.4 mmol/L is recommended [15]. Although 86%
of patients in group III were on statins, the median of 2.49
(1.92; 3.23) mmol/L indicates an underestimation of the
cardiovascular risk with probably insufficient statin dose.

Non-HDL values were not within target ranges, either:
groups I: 3.73 (3.24; 4.45) mmol/L, groups II: 3.27 (2.45;
4.00) mmol/L and groups III: 3.15 (2.46; 3.92) mmol/L.

While evaluating the ratios of various lipid fractions, a
significant difference was only seen in TG-to-HDL ratios
(p=0.0001). In group III, this ratio was more than 1.5 times
higher than in groups I and II and there was a moderate
positive correlation with Syntax Score S scores (r = 0.306,
p =0.0001, median 1.48 (1.00; 2.08); Tab.III).

High-density lipoproteins are used to calculate indices
with haematological parameters, such as the number of
lymphocytes, monocytes and neutrophils. These indices are
classified as markers of inflammatory processes. Mehmet
Serkan Cetin at al. reported that a higher monocyte-to-
HDL ratio is a negative predictor for the development of
acute coronary syndrome (ACS) and the severity of CHD
[17]. In comparison to neutrophil-to-lymphocyte ratio and
C-reactive protein, monocyte-to-HDL ratio might be supe-
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rior predicting the severity of CHD in patients with ACS
who underwent percutaneous coronary interventions [18].
According to the present data, monocyte-to-HDL ratio was
significantly higher in patients with multi-vessel CHD (p
=0.002) and showed a moderate positive correlation with
Syntax Score I (r = 0.301, p = 0.0001; Tab.IV).

Furthermore, neutrophil-to-HDL and lympho-
cyte-to-HDL ratios were significantly higher in group
III (p = 0.0001 and p = 0.002, respectively) being consis-
tent with the data reported by Jia-Bao Huang et al., who
demonstrated that this ratio might be a useful predictor
of long-term clinical outcomes in the elderlies with acute
myocardial infarction [19].

DISCUSSION

1. The level of triglycerides was significantly higher in
group III (p = 0.002), but in all groups the value was <1.7
mmol /1. The level of high-density lipoprotein (HDL) was
the highest in the control group (p = 0.0001). Non-HDL
was the lowest in group III, but its level in all groups was
not target (p = 0.029).

One of the reasons for this is the non-appointment of statin
therapy in patients with high and very high risk. Thus, Marz
W. et al.- [20] notes that in a cohort of patients (more than
42,000 patients) the percentage of hypolipidemic therapy
remains quite low at 35%. All patients had proven athero-
sclerotic lesions and risk factors such as diabetes. Achieving
LDL targets had low ranges (from 26.9% to 46.7%). One
more reason for not enough reduction is the choice of in-
sufficient dose or medication. According to STELLAR Trial
[21], rosuvastatin outperformed other drugs significantly
and the percentage of achievement of target values for LDL
ranged from 82 to 89%. On the other hand, LDL reduction
by 50% is the option as a goal, not only to achieve absolute
numbers; an individualized approach should remain a
priority for the cardiologist.

2. The ratios of haematological and biochemical parame-
ters that significantly correlated with Syntax Score I were
as follows: monocyte-to-HDL (r = 0.400, p = 0.0001) and
TG-to-HDL (r = 0.306, p = 0.0001), lymphocyte-to-HDL
(r=0.336, p=0.0001), and neutrophil-to-HDL (r = 0.400,
p =0.0001). The results of monocyte-to-HDL coincide with
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the data of Akboga MK. et al [22] who notes that this index
is associated with a more significant coronary lesion by
the number of points on the SYNTAX scale, namely >23.

LiY. et al. [23] demonstrated that elevated TG-to-HDL
index is one of the potential indicators of stent stenosis
after PCI. In our work it is shown that this index positively
correlates with the degree of damage on the SYNTAX score.
It should be noted that the increased level of triglycerides,
as a component of this index, plays an important role in
the progression of atherosclerosis [24].

The lymphocyte-to-HDL and neutrophil-to-HDL indices
are not widely described in the literature. These markers
are studied in metabolic syndrome in some articles [25].
In our work, it has been shown for the first time that both
markers have a moderate positive correlation with the
degree of coronary artery disease, namely the quantita-
tive characteristic in points on the SYNTAX score. These
markers need further investigation.

The given data testify to indisputable expediency of the
use of indices in the practice of the doctor. These param-
eters to calculate are simple and can be useful for risk
estimation by a Heart team for decision-making.

3. NT-proBNP levels were the highest in patients with
multi-vessel coronary artery disease, and they had a mod-
erate positive correlation with Syntax Score I (r = 0.428, p
= 0.0001). Recently, there has been growing evidence for
decision-making on intervention (CABG, PCI) that re-
quires a quantitative assessment of the presence and extent
of hemodynamic stress and manifestations of heart failure.
NT-proBNP concentration is used for this purpose [26].
The increased concentration of this marker may provide
additional prognostic information for adverse effects, in-
cluding death, myocardial infarction, and stroke [27]. There
is an assumption that at a normal level of NT-proBNP even
insignificant increase is an indicator for the necessity to
give preference to PCI. At the same time, CABG is rec-
ommended when this marker increases significantly[15].
It can be beneficial as an additional parameter for patients
with coronary artery disease and may influence a choice
of treatment (PCI, CABG).

4. There was no significant difference in lympho-
cyte-to-monocyte, platelet-to-lymphocyte, neutro-
phil-to-lymphocyte ratio, or systemic immuno-inflamma-
tion index between the groups. The above values did not
correlate with the degree of coronary artery disease on the
Syntax Score Scale, either. Therefore, these markers need
further study to address their prognostic value.

CONCLUSIONS
This study shows ordinary indexes can be useful for as-
sessment in daily practice for difficult patients, but our
investigation did not show the significance of some of them
such as lymphocyte-to-monocyte, platelet-to-lymphocyte,
neutrophil-to-lymphocyte ratio, or systemic immuno-in-
flammation index.

Further research is useful and undeniable for NTproBNP
as an independent marker of more significant coronary

vessels lesions. It can be used as a predictor of not only
more significant vascular lesion but also assessment for
treatment after PCI and CABG.
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ABSTRACT

The aim: To study the effect of arterial hypertension on the course of chronic obstructive pulmonary disease in patients with comorbid pathology.

Materials and methods: The prospective study included 61 patients with COPD: 32 stable male patients with COPD with comorbid arterial hypertension of stage Il 1-3 degrees
and 29 stable outpatients of men with COPD of clinical groups A-D with impaired respiratory function II-IV according to GOLD. All patients, in accordance with the goals and
objectives of the study, were divided into 2 groups: group | consisted of men with isolated COPD, middle age — 56.0 (8.5) years, average duration of the disease — 16.2 (1.3) years,
Group Il consisted of male patients with COPD and arterial hypertension (AH), middle age — 59.5 (7.5). The patients underwent a general clinical examination, which included
an assessment of complaints, anamnestic data, and a physical examination. The severity of COPD was determined on the basis of the frequency of exacerbations during the year,
assessment of dyspnea using the mMRS scale, spirographic data. Statistical materials were processed using the STATISTICA 10.0 program.

Results: In group I, 20 patients (69%) complained of dyspnea during exercise, in group Il — 25 patients (78%) (p = 0.4), 28 patients (96.5%) complained of cough with vague
sputum. group and 30 patients in group Il (93.8%) (p = 0.09). When assessing the number of exacerbations over the past year, it was determined that patients with isolated
(OPD had an average of 1.0 (1.0; 2.0) exacerbations, and patients with COPD and AH — 2.0 (1.0; 3.0) (p = 0.06). According to the CAT questionnaire, the following data were
obtained: in group1—9.0(8.0; 11.0) points, and in group Il — 17.5 (10.0; 20.0) points (p = 0.02). When conducting spirographic studies, a statistically significant more expressive
bronchial obstruction was found in patients with COPD and comorbid hypertension.

Conclusions: The presence of comorbid arterial hypertension leads to the intermittent effect of diseases: according to the results of mMRC and SAT test, ailments for COPD
were examined, they have a more severe course of underlying seizure in the presence of concomitant arterial hypertension. Clinical manifestations in patients with COPD and
H are more severe compared to clinical manifestations in patients without aggravated diseases of the cardiovascular system. Concomitant arterial hypertension enhances the

manifestations of bronchial obstruction, in the same way as with patients with isolated COPD.

KEY WORDS: hypertension, COPD, comorbid pathology

INTRODUCTION
Polymorbidity is one of the features of the modern clinical
picture of internal diseases, and arterial hypertension (AH)
and chronic obstructive pulmonary diseases remain the
most common diseases of the adult population of devel-
oped countries [1]. One of the most common nosological
forms is chronic obstructive pulmonary disease (COPD)
[2,3]. According to WHO experts, by 2030, COPD will
become the third leading cause of death worldwide [2,4].
COPD is a chronic disease with a progressive course,
which ranks third in the structure of causes of death in the
world according to WHO. In 2016, there were 251 million
cases of COPD worldwide, and in 2015 - 3,170,000 deaths
of patients with COPD, which is 5% of all deaths in the
world. More than 90% of deaths from COPD occur in
low- and middle-income countries [1,2].

The main target organs in COPD are the bronchi
and lungs, but at a certain stage in the development of the
disease, other organs and systems are affected. The most
significant correlation was found between COPD and car-

Wiad Lek. 2021;74(4):973-976

diovascular disease. It has been established that COPD is
a precursor to the development of cardiovascular diseases
and / or its exacerbation [2,3,4,5]. It was found that there
is a relationship between an increase in arterial wall stiff-
ness and the severity of bronchial obstruction in patients,
and a decrease in FEV1 is associated with a high risk of
cardiovascular mortality [2,5]. Over the past 30 years, the
spread of cardiovascular diseases in Ukraine has increased
3.5 times, and the mortality rate from them - by 46%. In
the structure of morbidity, the first are arterial hypertension
(AH) - 41% and ischemic heart disease — 28% [6,7,8]. The
prevalence of arterial hypertension is also significantly
higher in patients with COPD [7,2]. The common mech-
anisms of development of many extrapulmonary manifes-
tations are chronic systemic inflammation, oxidative stress,
and endothelial dysfunction [9]. The combination of CVD
and COPD increases the pathological changes inherent in
each disease separately, significantly changes the clinical
picture, course and consequences of each of the associated
diseases, leads to a significant complication [10].
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Fig. 1. Results of the CAT questionnaire in patients

Table 1. Respiratory function indicators in patients.

Group | Group Il p

FVC, % Me [25 %-75 %)] 98,0(89,0;115,0) 92,0(59,0;108,0) 0,2
FEV,, % Me [25 %-75 %] 73,0 (50,0;91,0) 44,0 (32,0;65,0) 0,03
FEV,%M, Me [25 %-75 %] 66,0(36,0;77,4) 48,0(25,8;75,0) 0,04
MEF 75, % Me [25 %-75 %] 78,0(48,0;89,0) 26,0(20,0;67,0) 0,02
MEF 50, % Me [25 %-75 %] 73,0(10,0;76,0) 23,0(8,0;60,0) 0,02
MEF 25, % Me [25 %-75 %] 22,0(11,0;36,0) 41,0(18,0;62,0) 0,6
PEF, % Me [25 %-75 %] 75,0(56,0;89,0) 42,0(22,0;59,0) 0,5
IC_F, % Me [25 %-75 %] 43,0(40,0;92,0) 62,0(45,0;87,0) 0,8

THE AIM
To investigate the effect of arterial hypertension on the
course of chronic obstructive pulmonary disease.

MATERIALS AND METHODS

The prospective study included 61 patients with COPD: 29
stable outpatients of men with COPD of clinical groups A-D
with impaired respiratory function I - IV according to GOLD
and 32 stable male patients with COPD with comorbid ar-
terial hypertension of II stage 1-3 degrees. The patients were
treated at the municipal non-profit institution «City Clinical
Hospital No. 4» of the Dnipropetrovsk City Council during
2018-2020. The criteria for the inclusion of patients in the
study were: the clinical diagnosis of COPD was verified in
accordance with the recommendations of GOLD 2019 [2], the
diagnosis of arterial hypertension was verified based on the
recommendations for the treatment of arterial hypertension
of the European Society of Cardiology and the European So-
ciety of Arterial Hypertension, 2018 [8], informed consent of
patients for inclusion in research and processing of personal
data. The exclusion criteria from the study were: the age of
patients over 80 years old, a history of acute cardiovascular
events, clinically significant cardiac arrhythmias, previous-
ly diagnosed diabetes mellitus, kidney disease, malignant
neoplasms, and undergoing surgery over the last year. All
patients, in accordance with the goals and objectives of the
study, were divided into 2 groups: group I consisted of men

974

with isolated COPD, middle age — 56.0 (8.5) years, average
duration of the disease — 16.2 (1.3) years Group II included
men with COPD and arterial hypertension (AH), middle age
- 59.5 (7.5), with an average duration of COPD - 15.9 (1.7)
years. Both groups were comparable in age and duration of
COPD (p> 0.05). In group I, 3 patients belonged to category
A COPD, 11 patients to category B, 13 patients to category C,
and 2 patients to category D. In group II, 2 patients had COPD
category A, 14 - category B, 14 - category C and 2 patients of
category D. Patients underwent a general clinical examination,
which included an assessment of complaints, anamnestic
data, and a physical examination. The severity of COPD was
determined based on the frequency of exacerbations during
the year, assessment of dyspnea using the mMRS scale (The
modified medical research counsil dyspnea scale) and COPD
assessment test, spirographic data (forced expiratory volume
in 1 second (FEV1), forced vital lung capacity (FVC), their
ratio - FEV1 / FVC). The results of the study were processed
using statistical methods. To identify the relationship between
the indicators, a correlation analysis of paired measurements
was carried out using the method of K. Pearson’s coefficient
(x2), since the data had a distribution other than normal.
Those indicators in which the level of disagreement was
p <0.05 were considered significant. The material was calcu-
lated using the Microsoft Excel 2000 software package, the
statistical processing of the research materials was performed
on a personal computer using the STATISTICA 10.0 licensed
software (StatSoft Inc., Serial No. AGAR909E415822FA) [11].
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RESULTS AND DISCUSSION

In group I, 20 patients (69%) complained of dyspnea during
exercise, in group II — 25 patients (78%) (p = 0.4), 28 pa-
tients (96.5%) complained of cough with vague sputum.
group and 30 patients in group I1(93.8%) (p = 0.09). When
assessing the number of exacerbations over the past year, it
was determined that patients with isolated COPD had an
average of 1.0 (1.0; 2.0) exacerbations, and patients with
COPD and AH - 2.0 (1.0; 3.0 ) (p = 0.06). Despite the fact
that the level of obstruction is not always correlated with
the severity of symptoms in patients, the CAT and mMRC
questionnaire was used [12].

The severity of dyspnea (mMRC scale) in patients of
group I was 1.5 (1.0; 2.0) points, in patients of group II -
2.0 (1.0; 3.0) points (p = 0.07). Based on the data of the
CAT questionnaire, a more complete scoring of respiratory
symptoms and their impact on the life of patients was car-
ried out, so in group I received 9.0 (8.0; 11.0) points, and
in group II - 17.5 (10 05 20.0) points (p = 0.02) (Fig. 1).

When conducting spirographic studies, a statistically sig-
nificant more pronounced bronchial obstruction was found
in patients with COPD and comorbid hypertension (Table 1).

The results obtained indicate a more severe course of
COPD in the presence of comorbid arterial hypertension,
which, in turn, has a greater impact on the quality of life
of patients. The results obtained are comparable with the
data of the ECLIPSE study, according to which the pres-
ence of hypertension in patients with COPD was associ-
ated with more severe dyspnea [13].The results obtained
in our study are confirmed by the data of Caram L. M.,
Ferrari R., Naves C. R., which indicate that patients with
concomitant hypertension have more severe obstruction.
Comorbidities are highly prevalent in COPD, regardless
of its severity. Certain risk factors for CVD, themselves
classified as diseases (including smoking, dyslipidemia,
and depression), appear to be more prevalent in patients
with mild-to-moderate COPD. [13,14,15]. In COPD, co-
morbid diseases increase the risk of hospitalization and
death. Also, comorbidity significantly increases the cost
of medical care for such patients. Many of patients with
COPD, concomitant pathology worsens the quality of their
life and survival, reduces their activity. The presence of
concomitant pathology can lead to late diagnosis of COPD
[16]. Previous studies have established that COPD is as-
sociated with hypertension, kidney diseases and coronary
heart diseases (CHD), which this study confirmed. CHD
is frequently underdiagnosed in people with COPD; this
is important as the coexistence of CHD and COPD results
in a worse prognosis than if a patient has one disease or
the other. This study demonstrated that individuals with
COPD, compared with people without, were more likely
to have heart failure, peripheral vascular disease, and
cerebrovascular disease consistent with higher rates of
hypertension and CHD, with smoking as a common risk
factor. Research by Rutten et al identified a prevalence of
20.5% for heart failure in people with COPD — compared
with 6.4% in this study — when screened for the condition
using a number of diagnostic tests including an echocar-

diogram. It is therefore likely that the true prevalence of
heart failure in COPD is higher than found in this study,
because patients with COPD are not routinely screened for
heart failure [17]. The early impairment of renal function in
patients with COPD and comorbid cardiovascular disease
is of interest. Unfortunately, this process is asymptomatic
for a long time, but it aggravates the course of pulmonary
pathology. This issue is not given due attention, which is
reflected in the literature [18].

CONCLUSIONS

The presence of comorbid arterial hypertension leads to
the intermittent effect of diseases: according to the results
of mMRC and SAT feeding, ailments for COPD were
examined, they have a more severe course of underlying
seizure in the presence of concomitant arterial hyperten-
sion. Clinical manifestations in patients with COPD and
AH are more severe compared to clinical manifestations in
patients without aggravated diseases of the cardiovascular
system. Concomitant arterial hypertension enhances the
manifestations of bronchial obstruction, in the same way
as with patients with isolated COPD.
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ABSTRACT

The aim: Is to compare the effects of tofacitinib, adalimumab and budesonide clinical and laboratory signs of patients with moderate UC with concomitant articular syndrome.
Materials and methods: 100 patients with moderately severe UC. Patients were divided into 2 groups. The | group consisted of patients with UC, which were treated with
tofacitinib 10mg bid (TOF; n=28). Il group consisted of patients who were treated with adalimumab with a starting dose of 160 mg and 80 mg on the 2nd week of treatment,
after which they received a subsequent dosage of 40 mg per week (ADA; n=32). Patients in the lIl group received budesonide 9mg qd (BUD; n=40).

Results: As aresult of treatment in the TOF research group, leukocyte and CRP levels decreased compared to readings before treatment (from 13.6+2.4*10°/1and 1698 14.0+1.4
mg/I to 10.6£1.2¥10°/1 and 11.0+2.1 mg/I respectively, p<0.05). Hemoglobin levels in this group slightly increased (from 104.2+9.2 g/l t0 126.1+10.2 g/l p<0.05). Among
ADA patients, there was also an improvement in laboratory signs: leukocyte and CRP levels decreased (from 13.8+2.8%10%/I and 16.0+1.2 mg/l t0 6.0+2.2%10°/| and 11.8+1.2
mg/I respectively, r<0.05), hemoglobin increased (from 103.8+8.2 g/l to 118.6£8.6 g/1/1r<0.05).

Conclusions: Tofacitinib and adalimumab in the treatment of patients with ulcerative colitis of moderate severity with concomitant joint damage showed a higher clinical and

laboratory effectiveness compared to treatment with budesonide.

KEY WORDS: ulcerative colitis, articular syndrome, tofacitinib, adalimumab

INTRODUCTION

Ulcerative colitis (UC) - remains one of the most relevant
problems of modern gastroenterology since its etiology is
not fully understood. It clinically manifests as progressive
inflammatory-necrotic lesions of the mucous membrane
and submucous layer of the colon (local or diffuse) with the
development of varying degrees of hemorrhages and ulcers.
Characterized by periods of exacerbations and remission [1].

One of the most common extraintestinal complications
of UC is joint damage. Peripheral arthritis occurs in 20-
30% of UC patients, sacroiliitis — in 10-15%, ankylosing
spondylarthritis — in 3-4%.

The most common form of joint lesion in patients with
UG, is peripheral arthritis, which affects the hands, feet,
elbows, wrists, knees. Pain can move from one joint to
another. The activity of inflammation in the joints usually
correlates with the degree of inflammation activity in the
colon. Symptoms of peripheral arthritis usually disappear
without causing long-term damage when the symptoms of
UC are properly managed [2,3].

Axial arthritis - is a form of arthritis also known as
spondylitis or spondylarthritis, accompanied by pain in
the lower back and sacroiliac joints. Notable is the fact,

Wiad Lek. 2021;74(4):977-980

that pain can precede the appearance of intestinal symp-
toms of UC.

Sacroiliitis in UC is predominantly bilateral. Roentgeno-
logic manifestations appear earlier than symptomatic man-
ifestations of UC and have a different degree of severity,
up to the ankylosis of sacroiliac joints.

Ankylosing spondylitis is a more severe form of arthritis.
It usually develops in people with a genetic predisposition to
bowel or urinary tract infections and tends to manifest before
the age of 30.

Diagnosis ofarthropathy in UC is carried out taking into
account the following factors: the correlation between articular
and intestinal manifestations; parallel occurrence of exacerba-
tion of intestinal manifestations of UC and articular syndrome,
predominant damage to large joints, asymmetry of articular
syndrome; short-term articular manifestations; development
of spondylitis and symmetrical sacroiliitis, especially in the
carrier of the HLA-B27 gene; presence of X-ray signs. Labora-
tory markers of inflammation are also taken into account [4,5].

Management of patients with UC and articular syndrome
is based on the effective treatment of the underlying disease.
The drugs of choice are 5-amino acid group medications (me-
salasine, mesacol, salofalk, etc.), which affect both intestinal
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Table I. Dynamics of indicatorsof complete blood count during treatment.

Study group Study group Study group
(TOF, n=28) (ADA, n=32) (BUD, n=40)
Indicator 1 week 52 weeks 1 week 52 weeks 1 week 52 weeks
Red blood cells, 10%7/I 3,42+0,44 4,7240,22 3,60+0,42 4,6410,22 3,56+0,42 4,4240,14
Leukocytes, 10%/1 13,60+2,42%# 5,82+2,04 13,8242,81%# 6,04+2,22 14,0242,34%# 7,24+1,81
Hemoglobin, g /| 104,22+9,20%#  126,14110,24*#  103,82+8,24*#  118,60+8,62*#  104,64+9,94%#  116,24+7,12%4
Hematocrit 0,41+0,03 0,43+0,02 0,42+0,01 0,43+0,03 0,43+0,1 0,410,1
Platelets, 10%/I 488,0+11,42 327,12410,10  468,02+10,44  386,04+12,62  456,08+11,82  398,02+11,04
Lymphocytes, % 15,82+1,30 24,04+1,72 16,22+1,34 23,80+1,72 16,64+1,32 24,20+1,20
Neutrophils, % 68,64+4,22 62,82+4,06 64,62+4,02 62,02+4,24 62,44+4,04 60,34+4,10
Monocytes, % 4,20+0,14 9,20+0,22 4,06%0,12 4,8240,12 4,74%0,10 3,92+0,34
Eosinophils, % 0,60+0,10 3,7240,90 0,64+0,22 2,64+0,20 0,82+0,14 1,12%0,12
Basophils, % 0,32+0,04 0,62+0,01 0,32+0,04 0,34+0,04 0,64+0,12 0,82+0,12
Neutrophils abs., 10%/1  9,60+0,90%# 4,82+0,64 9,24+0,40%# 5,24+0,62 8,88+0,22%# 5,24+0,11
Lymphocytes abs. 10%/I 1,1240,14 2,44+0,92 1,1440,24 1,86%0,12 1,24+0,20 1,1420,12
Monocytes abs., 10%/1 0,86+0,08 0,84+0,08 0,86+0,06 0,84+0,02 0,88+0,02 0,84+0,02
Eosinophils abs,.107/ 0,24+0,02 0,18+0,04 0,24+0,02 0,24+0,02 0,32+0,08 0,12+0,04
Basophiles abs., 10%/1 0,04+0,01 0,02+0,01 0,04+0,02 0,04+0,02 0,04+0,02 0,02+0,01
Reticulocytes, % 1,82+0,90 1,62+0,22 1,94+0,44 1,64+0,92 1,94+0,12 1,760,42
CRP, mg/I 14,0+1,4%# 11,042, 1%# 16,0+1,2%# 11,8+1,2%4# 14,240,2 12,240,9
* - the difference is statistically probable when comparing indicators before and after treatment, p<0.05.
# - the difference is statistically probable when compared to the control group, p<0.05.
Table I1. VAS index before and after treatment.
VAS index cm TOF ADA BUD
Before treatment 8.6+0.2 cm*# 8.5+0.2 cm*# 8.4+0.3 cm*#
52 weeks 8.6+0.2 cm *# 8.5£0.2 cm *# 8.6+0.2 cm *#

* - the difference is statistically probable when comparing indicators befo

re and after treatment, p<0.05.

# - the difference is statistically probable when compared to the control group, p<0.05.

and articular symptoms. In case of significant refractoriness
to these drugs, glucocorticoids are prescribed additionally [6].

In severe forms of UC, immunosuppressants (cyclospo-
rin, azathioprin and metottrexate) are also used.

In recent years, the number of severe forms of UC has
increased dramatically, and anti-TNF drugs (adalimumab)
and Janus-kinase inhibitors (tofacitinib) have been added to
treatment regimens [7,8].

THE AIM

The aim of the study is to compare the effects of tofacitinib,
adalimumab and budesonide on clinical and laboratory
signs of patients with moderate UC with concomitant
articular syndrome.

MATERIALS AND METHODS

The study was conducted in Uzhhorod Regional Clinical Hos-
pital of Uzhhorod Regional Council of the Transcarpathian
Regionfrom 2017 to 2018. 100 patients with moderately severe
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UC aged between 18 and 75 years old were included in the
study. The average age of patients was 39.2+12.6. At the time
of inclusion in the study, the disease duration was not less
than 6 months. The activity of the disease was determined
by the clinical and endoscopic activity index. Patients were
divided into 2 groups. The I group consisted of patients with
UC, which were treated with tofacitinib 10mg bid (TOF;
n=28). II group consisted of patients who were treated with
adalimumab with a starting dose of 160 mgand 80 mgon the
2nd week of treatment, after which they received a subsequent
dosage of 40 mg per week (ADA; n=32). Patients in the III
group received budesonide 9mg qd (BUD; n=40).
Examination of patients with complaints of joint pain
included: physical examination conducted by counting
swollen and painful joints. The intensity of arthralgia was
determined using the visual-analog scale (VS), which is a
line of 10 cm long, where the mark 0 corresponds to the
value of “pain is absent”, 10 cm — “maximum pain”. To assess
the severity of pain, the patient is offered to put a mark on
the scale, which corresponds to the intensity of pain.
Also, laboratory signs were evaluated during treatment.
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RESULTS

The study lasted 52 weeks. At the beginning of the study,
all patients had a slight decrease in hemoglobin levels,
which can be explained by the presence of chronic
bleeding. There was also an increase in leukocyte levels
and CRP in the blood, which indicates the presence of
an inflammatory process.

When evaluating the clinical response in all groups at the
end of treatment, in the TOF research group, leukocyte and
CRP indicators decreased compared to similar indicators
before treatment (from 13.6+2.4* 10° /land 14.0+1.4 mg/1
t0 10.6+1.2* 10° /L and 11.0+2.1 mg/l respectively, r<0.05).
Hemoglobin levels in this group slightly increased (from
104.2+9.2 g/l to 126.1+10.2 g/1, p<0.05). Among ADA pa-
tients, there was also an improvement in laboratory signs:
leukocyte and CRP levels decreased (from 13.8+2.8*10°/1
and 16.0+1.2 mg/l to 6.0+2.2*10°/1 and 11.8+1.2 mg/I re-
spectively, r<0.05), hemoglobin increased (from 103.8+8.2
g/l1to 118.6+8.6 g/1/1 r<0.05).

In patients receiving budesonide, statistically significant
changes in laboratory signs were not observed. (Table I).

Joint lesions were seen in a significant number of patients
in all groups. In the TOF group, 11 (39,2 %) patients had ar-
thropathies, which included peripheral arthritis - 6 (21,4%),
sacroiliitis - 3(10,7%), AS - 2 (7,14%) patients. In the ADA
group, joint damage was observed in 12 (37.5%) patients,
including peripheral arthritis — in 6 (18.75%), sacroiliitis — in
4 (12.5%), AC - in 2 (6.25%) patients. In the BUD group,
joint damage was noted in 15 (37.5%) patients, including
peripheral arthritis — 7 (17.5%), sacroiliitis - in 5 (12.5%),
AC -3 (7.5%) patients. At the beginning of treatment, there
was no statistically significant difference in the degree of pain
between all of the studied groups (8.6+0.2cm, 8.5+0.2cm
and 8.4+0.3cm on the VAS scale in the TOE ADA and BUD
groups, respectively, p>0.05). (Table II).

DISCUSSION

In this study, we investigated the changes in clinical and
laboratory signs of patients with moderately severe UC
when treated with budesonide, adalimumab and tofaci-
tinib. Gathered data enables us to better understand the
course of the disease and to monitor the safety of manage-
ment of ulcerative colitis with these drugs.

When comparing the study indicators between patients
of the study and control groups, it was found that in the
tofacitinib and adalimumab group, the leukocyte values
and CRP were statistically lower, and hemoglobin was
higher, compared to the budesonide group. These findings
correlate with results of previous studies, which were con-
sidered during UC management planning [8,9,10].

After treatment in the TOF research group, the VAS index
decreased compared to the similar indicator before treatment
(from 8.6+0.2 cm to 5.6+0.3 cm, p<0.05). In the ADA group,
a decrease in this indicator compared to the same treatment
was also observed (from 8.5+0.2 cm to 6.2+0.2 cm, p<0.05).
In the BUD group there were no statistically probable changes
in the degree of pain. At the same time, the severity of pain on

the VAS scale after treatment between patients in the group of
tofacitinib and adalimumab was statistically lower compared
to same values in the budesonide group.Similar results were
seen in other published research [11,12].

Tofacitinib and adalimumab provide a better therapeutic
effect in patients with moderate ulcerative colitis and ar-
ticular syndrome, when compared to budesonide. Further
research is needed to study the financial aspects of patient
management with drugs that were mentioned above.

CONCLUSIONS

Tofacitinib and adalimumab in the treatment of pa-
tients with ulcerative colitis of moderate severity with
concomitant joint damage showed a higher clinical and
laboratory effectiveness compared to treatment with
budesonide. Further research is needed, in particular
on the study of pharmaco-economic aspects of the use
of these drugs.
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ABSTRACT

The aim: Is to determine the peculiarities of changes in the gastric acid secretion against the background of diabetic autonomic neuropathy and autonomic dysfunction in
patients with chronic pancreatitis (CP) and type 2 diabetes (T2DM).

Materials and methods: We investigated 64 patients with CP and T2DM, who were included in the first group of the patients examined; Group Il consisted of 40 patients with
T2DM; and Group IIl of the patients examined consisted of 34 patients with CP.

Results: Differences were found in assessing the degree of autonomic nervous system (ANS) dysfunction in the examined patients, namely — the most pronounced ANS
dysfunction according to the Wayne questionnaire was diagnosed in patients Group |, while patients of Group III. Analysis of gastric acid secretion indicates that no patients
of Group Il had normal acidity. Normal acidity is more often found in the second group of subjects. Both in patients with CP and T2DM, and in isolation with CP, moderate
hyperacidity was more often determined.

Conclusions: The predominance of the parasympathetic division of the ANS, as well as manifestations of severe ANS dysfunction, are observed in patients with CP and T2DM.
The prevalence of gastric hyperacidity on the background of DAN was established in patients with CP and T2DM. In this case, the absence of clinical symptoms or their minimal
severity is determined, which indicates the lesion of the digestive tract in these patients.

KEY WORDS: chronic pancreatitis, type 2 diabetes mellitus, diabetic autonomic neuropathy, autonomic dysfunction, gastric acid secretion of the stomach

INTRODUCTION

Diabetes mellitus (DM) is a specific disease, on the back-
ground of which there has been an increase in comorbid
pathologies in the recent years. Diabetes accounts for
disruption of all types of substances of metabolism and
affects all organs and systems of the body including the
digestive system (esophagus, stomach, intestine, liver
and pancreas) [1]. Of particular interest is the study of the
combined course of chronic pancreatitis (CP) and diabetes
(DM) simultaneously affecting two different functions of
the same organ [2, 3].

Chronic pancreatitis (CP) is one of the most complex
polyethiological and polymorbid diseases [4]. The sum-
mation and potentiation of adverse effects of risk factors
and the action of etiological factor of CP contribute to the
growth of its incidence rate and progressive course, with
exocrine insufficiency of the pancreas, development of mal-
digestion, malabsorption and trophological insufficiency in
patients with impaired metabolism of all substances [5, 6].

Failure of the autonomic nervous system, i.e. diabetic
autonomic neuropathy (DAN) is a serious and common
complication that is observed in 16.8-54.0% of DM pa-
tients. However, DAN remains among the least studied
complications due to its long asymptomatic course. It is

Wiad Lek. 2021;74(4):981-985

often diagnosed late, and therefore difficult to treat due
insufficiently developed methods of early diagnosis and
treatment. Diabetic autonomic gastrointestinal neuropa-
thy, with its characteristic gastroparesis, enteropathy and
cholecystoparesis, is one of the main causes of labile course
of the disease. It also increases the risk of gallstone disease
2-5 times in patients with DM compared to the general
population [7].

Given the above facts, detecting DAN in patients with
type 2 diabetes, especially when combined with CP, is of im-
portant diagnostic value for these patients. In this process,
the study of the functional state of the upper abdominal
organs, namely the biliary system, gastroesophageal area
(with the focus on the gastric acid secretion can largely
serve as one of the main elements for early diagnosis of
digestive changes that can aggravate the clinical course of
the existing pathology.

THE AIM

Aim of the research is to determine the peculiarities of
changes in the gastric acid secretion against the back-
ground of diabetic autonomic neuropathy and autonomic
dysfunction in patients with CP and type 2 diabetes.
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Table I. Evaluation of DAN indicators in the examined patients and the control group

Examined patients

Control group

Indicator (n=20) Group | Groupl I Group Il
(n=64) (n=40) (n=34)
Ewing test, beats/min 21.7143.15 5.28+0.67%, ++,A 8.67+0.88 % ++ 2035+1.23
Shellong test, 6.781.45 52.137.11 %, +4,A 40714422 % ++ 7.88+1.25
mmHg
Test 30:15 2.38+0.27 0.68+0.17 *, ++ 0.92+0.15 * + 1.89+0.12

Note: between the indicators of the control group and the examined patients of Groups I, Il and I1l the difference is statistically significant: * - p <0.01;
the difference between the indicators in patients of Group Ill and patients of Groups | and Il is statistically significant: + - p <0.05; ++ - p <0.01;
the difference between the indicators in patients of Group | and Group Il is statistically significant: A - p <0.05.

MATERIALS AND METHODS

64 patients with CP and type 2 diabetes were examined and
divided into the first group of the patients (35 male (54.7 %)
and 29 female (45.3 %) of an average age of 48.9 + 6.3).
Group II consisted of 40 patients with type 2 diabetes (22
men (55.0%) and 18 women (45.0%) at an average age of
48.9 + 6.3 years); and Group III of the patients consisted of
34 patients with CP (21 male (61.8%) and 13 female (38.2%)
of an average age of 46.7 + 4.2 years). All examined patients
were either hospitalized in the Endocrinology and Gastro-
enterology Departments of Municipal Non Profit Enterprise
“Transcarpathian Regional Clinical Hospital Named After
Andrii Novak” of Transcarpathian Regional Council or were
on outpatient observation by the district family doctors at the
place of their residence.

The control group included 20 healthy individuals (11 male
(55.0%) and 9 female (45.0%) of an average age of 45.2 + 5.1).

All studies were performed with the consent of the patients,
and their methodology was in line with the Helsinki Dec-
laration of Human Rights of 1975 and its revision of 1983,
the Council of Europe Convention on Human Rights and
Biomedicine and the current legislation of Ukraine.

All patients were examined using general clinical, anthro-
pometric, instrumental and laboratory research methods.
All patients also underwent ultrasound examination of the
abdominal cavity by conventional methods. Standard general
and biochemical studies of blood serum were conducted with
an emphasis on carbohydrate metabolism (glucose, glycated
hemoglobin, insulin, C-peptide, proinsulin and glucose
tolerance test).

The diagnosis of CP was established in accordance with
the Marseille-Roman criteria (1989) with the addition of
Ya.S. Zimmerman (1995) and clarifications of ICD-10. A
coprological study was performed, serum amylase and fecal
elastase-1 levels were determined, and *C-mixed triglyceride
(PC-CTDT) and "C-amylase respiratory tests (*C-ADT)
were used to study the exocrine function of the pancreas,

Medical care was provided to the examined patients with dia-
betes according to the clinical protocols of the Ministry of Health
of Ukraine and local protocols. The diagnosis of type 2 diabetes
was established in accordance with the recommendations of the
IDF (2005), as well as taking into account the criteria of a unified
clinical protocol (The Ministry of Health of Ukraine Order of
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21.12.2012 Ne 1118) [8, 9].The severity of type 2 diabetes was
assessed by the level of HbA1c (Normal: up to 6.0%).

To diagnose diabetic autonomic neuropathy (DAN), all
patients underwent a cardiac rhythmogram (with Polar Pro
heart rate monitor), during which heart rate was measured
using a sensor that was applied to the chest over the projection
of the apex of the heart, with the recording of heart contrac-
tions. Assessment of cardiovascular diabetic neuropathy was
performed by standard Ewing tests (assessment of changes
in heart rate (HR) with slow deep breathing (6 breaths per
minute)); Shellong test (orthostatic test) and 30:15 test, as
these tests are proposed as a standard for the diagnosis of
DAN (San-Antonio, 1998).

Detection of autonomic dysfunction (AD) was performed
using the O.M. Wayne's questionnaire (1998). The score above
15 indicated AD. Also, the Kérdds Vegetative Index was
calculated (KVI) on the basis of hemodynamic parameters
(HR, blood pressure):

KVI = (1-diastolic blood pressure (DBP) / pulse) * 100.

At full vegetative balance (eytonia) the index is in the range
from -10 to +10. With the predominance of sympathetic in-
fluences (sympathicotonia) the value of KVI will be higher
than +10, and with the predominance of parasympathetic
influences (vagotonia) the value of KVI will be lower than -10.

To study the gastric acid secretion of the stomach, patients
underwent intragastric express pH-metry, using a computer
system according to the method of Prof. V.N. Chernobrovy.
The study was conducted in the morning (7.00-9.00 hours).
To accurately assess basal acidity 24 hours before the study,
the use of any antacids was excluded.

Each patient was administered a pH microprobe through
the mouth, the beginning of the pH measurement was carried
out at the level of the transition of the esophagus into the
stomach, which in most patients was 40 cm at the depth of
the probe (from incisors). For the entire length of the stomach
(from the cardia to the pylorus), the pH was measured every
1 cm, each time for 15-20 seconds. The technique of basal
topographic pH-metry requires both the introduction and
removal of the pH microprobe along the entire length of the
stomach. There was a time interval of 5-10 minutes between
the input and output of the probe. To evaluate the results, we
took into account the functional pH interval/range (FI pH)
from 0 to 5 (in the direction of increasing gastric acidity):
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Table I1. Indicators of the functional state of the ANS in the examined patients and the control group

Examined patients

Control group

Indicator Group Il Group Il
(n=20) Group (€5 T20M) (T2DM) (cP)
(n=34) (n=40)
Vege,\tﬂaw;?;?;‘igzcogg;gito 9.82+0.23 55.71+3.23% + 43.17+5.30% + 28.74+2.50
HR per minute 70.40+3.82 98.17+4.35* 89.56:+4.89* 87.11+4.23*
SBP, mm Hg 114.15+7.92 158.26:5.54* 147.80+6.11 130.42+5.34
DBP, mm Hg 747245 81 109.7145.34* 98.11+3.90* 77174532
KV -6.55+-0.44 -13.701.89% +,A -10.78+1.25% +,A 10.88+2.40*

Note: between the indicators of the control group and the examined patients of Groups I, Il and I1l the difference is statistically significant: * - p <0,05;
**-p <0.01; the difference between the indicators in patients of Group Il and patients of Groups | and Il is statistically significant: + - p <0,05; ++-p
<0.07; the difference between the indicators in patients of Group | and Group Il is statistically significant: A - p <0,05.

pH 7,0 - 7,5 (FI pHO - anacidity);

pH 3,6 - 6,9 (FI pH1 - pronounced hypoacidity);

pH 2,3 - 3,5 (FI pH2 - moderate hypoacidity);

pH 1,6 - 2,2 (FI pH3 - normal acidity);

pH 1,3 - 1,5 (FI pH4 - moderate hyperacidity);

pH 0,9 - 1,2 (FI pH5 - pronounced hyperacidity).

According to the method of basal topographic pH-metry,
it is important to characterize the distribution of FI pH (in
percent) over the entire length of the stomach, which included
the individual functional maximum acidity of the stomach.
On this basis, gastric acidity is divided into:

- minimal (up to 25% of the total number of pH measure-

ments);

- selective (26-50% of the total number of pH measurements);
- absolute (51-75% of the total number of pH measurements);
- subtotal (76-99% of the total number of pH measurements);
- total (100% of pH measurements).

Criteria for exclusion of patients from the study were: type 1
diabetes, type 2 diabetes (severe with severe manifestations of
diabetic angioneuropathy), active gastric and duodenal ulcers,
erosive gastroduodenitis, gastroesophageal reflux disease, and
the presence of Helicobacter pylori.

The analysis and processing of the results of the examination
was carried out by means of the STATISTICA 10.0 computer
program (StatSoft Inc., USA) using parametric and nonpara-
metric methods for evaluating the results.

RESULTS

In all examined patients, the determination of DAN was
performed according to the above methods. The results
are presented in Table 1.

Evaluating the obtained data, DAN was detected in
patients of Group I (patients with CP and type 2 dia-
betes) and Group II (patients with type 2 diabetes), as
evidenced by a decrease in heart rate with slow deep
breathing, which confirms the violation of parasympa-
thetic innervation of the heart. Thus, this indicator was
significantly lower in patients of Groups I and II, with a
significant difference between these surveyed groups, i.e.
worse indicators were observed in patients with CP and

type 2 diabetes (5.28 + 0.67 beats / min) than in patients
of Group II (type 2 diabetes without CP) -8.67 + 0.88
beats / min, respectively, (p <0.05). The result of this test
was within normal limits in patients with CP and did
not differ significantly from the control group. As for the
results of the orthostatic test, this figure was increased
in patients of Groups I and II. In addition, there was a
significant difference between this indicator in patients
with CP and those without CP - and amounted to 52.13
+7.11 mm Hg and 40.71 + 4.22 mm Hg. correspondingly.
This may indicate a violation of sympathetic innervation
and, accordingly, DAN. Another diagnostic criterion for
DAN is the 30:15 test. The indicators of this test were also
significantly higher in patients of Groups I and II, while
in patients with CP (group III), the indicators did not
differ significantly from the control group.

The analysis of research on the definition of ANS dys-
function indicates its presence in the examined patients
also mainly I and II groups according to the results of the
questionnaire (O.M. Wayne questionnaire) and KVI. In-
dicators of the functional state of the autonomic nervous
system (ANS) in the examined patients are presented in
table 2.

The analysis of the obtained clinical data indicates that
the majority of examined patients of Groups I and II
complained of frequent emotional stress, mood lability,
increased irritability, anxiety, sleep disturbances, headache,
fatigue, heart palpitations, and heart failure due to negative
emotions. In addition, differences were found in assessing
the degree of ANS dysfunction in the examined patients,
namely - the most pronounced ANS dysfunction according
to the Wayne questionnaire was diagnosed in patients with
CP in combination with type 2 diabetes (group I) - 55.71 +
3.23 points, while patients of Group III (patients with CP)
had the lowest values (28.74 £ 2.50 points) on this scale.

Further analysis of the indicators of the functional state
of the ANS indicates the predominance of the influence
of its parasympathetic division in patients of Groups I and
I1. It should be noted that according to the results of KVI
statistically significant difference between the examined
patients of Groups I and IT was not established. In patients

983



Yelyzaveta S. Sirchak et al.

Table Il1. Characteristics of gastric acidity in the examined patients

Examined patients, %

Indicator Group 1(CP+T2DM) CISHRRR Creur
(n=64) (T2DM) (CP)
(n=34) (n=40)
Moderate hypoacidity: 4.7 %* 11.7% _
selective 33.3% ** _ _
absolute 66.7 % * 50.0 % _
subtotal _ 50.0 % ** _
Normal acidity: 219%* 353 % 25.0 %
selective 214 % 41.7 % 10.0 %
absolute 35.7% + 333 % 50.0 %
subtotal 42.9% 25.0 % 40.0 %
Moderate hyperacidity: 42.2% 324 % 45.0% *
minimal 3.7% 182 % _
selective 74 % 36.4 % 27.8 % ++
absolute 222 % 27.2% 333%*
subtotal 29.7 % ++ 18.2% 16.7 %
total 37.0 % **, + _ 22.2 % **
Pronounced hyperacidity: 31.2%* 20.6 % 30.0%
minimal _ 42.8% _
selective 20.0 % 28.6 % 25.0%
absolute 25.0% 143 % 25.0%
subtotal 30.0%* 14.3 % 333%*
total 25.0 % ** 16.7 % *

Note: the difference between the indicators in patients of Group Il and patients of Groups | and Ill is statistically significant: * - p <0,05; ** - p <0.01; the
difference between the indicators in patients of Group | and Group Il is statistically significant: / - p <0,05.

of Group III (patients with CP) indicators of the functional
state of the ANS indicates a slight predominance of the
sympathetic division.

Analysis of gastric acid secretion indicates that no pa-
tients of Group IIT had normal acidity. Normal acidity is
more often found in the second group of subjects (with
type 2 diabetes). Both in patients with CP and type 2
diabetes, and in isolation with CP, moderate hyperacidity
was more often determined (in 42.2% of patients of I and
45.0% of patients of Group III). At the same time, in pa-
tients of Group I moderate hyperacidity was mostly total
and subtotal, while in patients of Group III - more often
selective and absolute. Severe hyperacidity is also more
common in CP and in patients with a combination of CP
and type 2 diabetes. In patients of Group I, pronounced
hyperacidity was more often subtotal, total and absolute,
and in patients of Group III - total, absolute and selective
hyperacidity were more often diagnosed. Patients of Group
IT (patients with type 2 diabetes) are more likely to have
normal acidity and moderate hyperacidity.

It should be noted that in characterizing the clinical
manifestations of gastric dyspepsia, such signs as heart-
burn, acid regurgitation and epigastric pain occurred only
among the examined Group III. In patients of the Groups I
and I signs of biliary dyspepsia (bitter taste in the mouth,
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belching with bitter aftertaste), and also heaviness mainly
in the right upper quadrant came to the fore.

DISCUSSION

Diabetic autonomic neuropathy (DAN) is a serious and
common complication of diabetes, often overlooked and
misdiagnosed. Diabetic autonomic neuropathy may involve
the cardiovascular, genitourinary, and the neuroendocrine
systems as well as the upper and lower gastrointestinal (GI)
tract. Abnormalities of GI function in diabetics are thought
to be related, at least in part, to autonomic neuropathy [10].

Our studies indicate that in patients with type 2 diabetes,
especially in combination with CP, there is an impairment
of gastric acid secretion, which is mainly manifested by
hyperacidity. However, in these patients symptoms of
gastrointestinal lesions are not pronounced against the
background of DAN and autonomic disorders, and this in
many respects complicates timely diagnosis and adequate
pathognetically substantiated treatment.

The professional literature discusses the violation of
the acid-forming function of the stomach, mainly in the
defeat of the upper gastrointestinal tract and in its com-
bination with other pathological conditions. Skubytska
LD, Severynovska OV (2015) indicate the dependence of
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th

e values of gastric juice acidity on the digestive func-

tion of the alimentary tract in the diseased with several
pathologies - chronic gastritis and with accompanying
pancreas affection — has been investigated. The decrease of

ac

id production of the stomach in the diseased I (chronic

gastritis) and the diseased II (chronic gastritis with pan-

creas affection) has been detected, with more noticeable

effect in the group with accompanying pathology [11].
Therefore, further study of gastric acid secretion, as well

as

the influence of DAN on its production against the

background of autonomic disorders in patients with CP
and type 2 diabetes has important diagnostic value in these
patients for the selection of adequate treatment. Further
research should also be conducted in this direction to reveal
the relationship between DAN and digestive tract lesions,
including CP in patients with type 2 diabetes.

CONCLUSIONS

1.

2

Ewing, Shellong and 30:15 tests are effective methods for
detecting DAN in patients with CP and type 2 diabetes.

. The predominance of the parasympathetic division of the

ANS, as well as manifestations of severe ANS dysfunction,
are observed in patients with CP and type 2 diabetes.

. The prevalence of gastric hyperacidity on the background

of DAN was established in patients with CP and type 2
diabetes. In this case, the absence of clinical symptoms
or their minimal severity is determined, which indicates
the lesion of the digestive tract in these patients.
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ABSTRACT

The aim: Of this research is to evaluate laboratory changes in the liver blood tests, carbohydrate and lipid metabolism in NAFLD patients with concomitant pre-diabetes, and
to study the feasibility of their complex treatment with the inclusion of omega-3 polyunsaturated fatty acids and essential phospholipids.

Materials and methods: We have examined 55 patients with non-alcoholic fatty liver disease on the background of pre-diabetes aged 40 to 75 years. Modification of lifestyle
was recommended to all patients as a basic treatment. In addition, the patients were prescribed essential phospholipids in 2 capsules 3 times a day and omega-3 polyunsaturated
fatty acids 1000 mg per day for 28 patients (group 1) or rosuvastatin 10 mg per day for 27 persons (group 2). The effectiveness of the treatment was evaluated in 3 months, and
the long-term outcomes were evaluated in 12 months.

Results: Under the influence of the prescribed treatment, a hypolipidemic effect was observed in both groups, but a significant decline in the activity of alanine aminotransferase
and aspartate aminotransferase occurred only under the influence of a combination of essential phospholipids and omega-3 polyunsaturated fatty acids.

Conclusions: Thus, the described results allow to recommend this combination of medicines to patients with non-alcoholic fatty liver disease and concomitant pre-diabetes.

KEY WORDS: pre-diabetes; dyslipidemia; hepatoprotector; essential phospholipids; omega-3 polyunsaturated fatty acids

INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is the most
common chronic liver condition wordwide that begins
with excessive accumulation of lipids in hepatocytes,
mainly triglycerides (stage of hepatosteatosis) [1], after
that it can progress to steatohepatitis [2] and very often
predictors (obesity, type 2 diabetes mellitus, dyslipidemia,
genetic predisposition) are present with NAFLD [3].
There are controversial views on the appropriateness of
the prescribtion of medication in cases where NAFLD
is diagnosed in patients with pre-diabetes (PD), char-
acterized by a glucose intolerance or preprandial hyper-
glycemia, especially if the NAFLD is detected during the
initial stage, i.e. hepatosteatosis. A dangerous feature of
NAFLD, especially at the stage of steatosis, is the asymp-
tomatic clinical picture, which makes it difficult to timely
diagnose and initiate early treatment. Very often, the
clinical picture of NAFLD patients is characterized only
by the symptoms of concomitant pre-diabetes or type
2 diabetes mellitus (CD-2) (often first detected). Most
scientificies tend to recommend lifestyle modification
and dietary correction to treat such a comorbid combi-
nation. This pathogenetic approach is also well-grounded
for hepatosteatosis (contributes to lower lipid content in
hepatocytes), and for concomitant pre-diabetes (corrects
hyperglycemia) [4]. However, the dyslipidemia that
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occurs in persons with NAFLD is a predictor for high
cardiovascular risk (CVD) [5] and, according to the
recommendations of the European Association for the
Study of the Liver (EASL), European Association for the
Study of Diabetes (EASD) and the European Association
for the Study of Obesity (EASO) (2016) requires the pre-
scribing of hypolipidemic pharmacotherapy [6]. Mostly,
the statins are used with the purpose of correcting dys-
lipidemia. However, there is no unambiguousness about
their recommending to patients with NAFLD because
there is a notice of the probability of side effects due to
hepatotoxicity [7]. Therefore, the search is relevant for
alternative medicines to statins that would help to correct
dyslipidemia, reduce hyperglycemia and have a hepato-
protective effect. Taking into account that NAFLD is a
disease characterized by comorbidity, which often leads
to polypharmacy [5], we should prefer the multifaceted
action medicines for the treatment of such patients [8].
Despite the fact that modern recommendations [6] do not
contain instructions about prescribtion of hepatoprotec-
tors, there are papers [9; 10; 11] on the expediency of their
using, which is a pathogenetically grounded approach
in case of NAFLD. It is proved that the correction of the
functional state of hepatocytes contributes to increasing
the efliciency of therapy due to indirect effects on the
level of insulin resistance (IR) [9].
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Table I. Laboratory characteristics of patients with non-alcoholic fatty liver disease and concomitant pre-diabetes (in comparison with patients who
have non-alcoholic fatty liver disease with concomitant type 2 diabetes mellitus and in comparison with healthy persons)

Group 1, Group 2, Group 3,
Groups, NAFLD + pre-diabetes NAFLD + T2-DM Healthy persons
The number of patients in the group (n)
(n=55) (n=73) (n=30)
Laboratory test, units
Fasting glucose, mM/I 6,26+0,65 * # 11,1£1,78 4,08+0,59
HbA1C, % 6,04+£0,24 * # 7,87+0,52 5,13+£0,44
IR-HOMA, U 5,50+2,92 9,34+3,42 2,33+0,23
Total cholesterol, mM/I 5,18+0,56 5,84+0,68 4,03+0,66
Triglycerides, mM/I 2,54+0,41 # 2,77£0,6 1,84+0,26
HDL, mM/I 1,17+0,12* # 0,906+0,10 2,27%0,76
LDL, mM/I 2,86%0,49 3,67+0,47 2,71+0,34
VLDL, mM/I 1,15+£0,19 1,26+0,27 0,83+0,13
Atherogenic index of plasma (AIP), U 3,48+0,73 # 5,48+0,68 2,15+0,43
ALT, IU/I 27,55+6,93 # 37,9+10,52 12,56+3,12
AST, IU/I 22,74+517 # 33,8+11,98 8,32+2,89
GGT, U/l 21,64+14,84 39,3+£12,55 10,24+3,61
Alkaline phosphatase (ALP), 1U/I 41,33£14,81 * 94,81+14,05 46,57+£7,13
Total protein, g/l 70,66+4,74 70,6+3,03 73,86+2,56
Bilirubin total, mkM/I 13,27+3,47 9,74+1,82 10,01£1,24
Bilirubin direct, mkM/I 3,850, 3,42+0,9 3,4+0,76
Creatinine, mkM/I 77,54£19,56 77,25£11,51 78,9118,22
Uric acid, mM/I 277,8+174,77 336,2+53,97 280,21+£22,3

Note: * - significant differences with group 2, p < 0.05; # - significant differences with healthy persons, p < 0.05

Considering the complex action, cytoprotective, an-
ti-inflammatory, hypotriglyceridemic and antioxidant
properties, our attention was attracted by essential phos-
pholipids (EFL) [9; 12] and omega-3 polyunsaturated fatty
acids (PUFAs). Building in the biological membrane of
hepatocytes, EFL improve membrane-dependent func-
tions, exhibit anti-inflammatory, anti-fibrotic, apoptotic
modulating, regenerative, and protective effects [10]. The
using of omega-3 PUFAs [13] is justified for the correc-
tion of hyperlipidemia, because they are characterized by
hypotriglyceridemic action.

The frequent occurrence of NAFLD and the lack of
unambiguous recommendations about the use of essential
phospholipids and omega-3 PUFAs for their treatment
determine the relevance of this work and justify the
need to study their clinical efficacy in treatment of such
patients.

THE AIM

The aim was to evaluate laboratory changes in the liver
blood tests, carbohydrate and lipid metabolism in patients
with NAFLD with concomitant pre-diabetes, and to study
the feasibility of their complex treatment with the inclu-
sion of omega-3 polyunsaturated fatty acids and essential
phospholipids.

MATERIALS AND METHODS

This study is a part of common scientific theme of Ther-
apy and Family Medicine Department “Optimization of
prevention and treatment of obesity and diabetes mellitus
in cases of Helicobacter pylori associated diseases”. The
article is also a part of scientific research work for obtain-
ing a Doctor of Medicine degree “Non-alcoholic fatty liver
disease and concomitant subclinical hypothyroidism” The
study was carried out in accordance with the requirements
of the Helsinki Declaration. The Ethical Committee of the
Therapy and Family Medicine Department approved the
study protocol, and informed consent was obtained from
the participants.

We examined 55 patients with NAFLD and pre-diabetes
that were treated at the Therapy and Family Medicine De-
partment of Uzhhorod National University in 2011-2017.
Their laboratory parameters were compared with similar
indices of 73 patients with NAFLD and concomitant type
2 diabetes mellitus (T2-DM) (group 2) and 30 healthy
persons, who were involved to the control group (group
3). The groups were standardized by the age and gender.

The NAFLD diagnosis was considered according to the
EASL-EASD-EASO Clinical Practice Guidelines for the
Management of Non-Alcoholic Fatty Liver Disease (2016).
Inclusion criteria were confirmed diagnoses of NAFLD
and pre-diabetes (glucose intolerance or preprandial hy-
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Table I1. Dynamics of carbohydrate and lipid metabolism indices in patients with NAFLD and concomitant pre-diabetes under the influence of prescribed

treatment (M+m)
Sub-group 1A (n=28) Sub-group 1B (n=27)
Blood test Before treatment AT Before treatment GULITETL
treatment treatment
Fasting glucose, mM/I 6,28+0,65 5,99+0,57 6,23+0,66 6,05+0,62
HbA1C, % 6,044+0,25 5,92+0,23 6,036+0,24 5,96+0,23
IR-HOMA, U 4,69+2,39 4,26+1,36 6,32+3,35 6,29+1,81
Total cholesterole, mM/I 5,19+0,65 4,585+0,59* 5,18+0,47 4,58+0,5 *
Triglycerides, mM/I 2,57+0,42 2,23+0,37* 2,51£0,41 2,06+0,34*
HDL, mM/I 1,18%0,14 1,32+0,10* 1,16+0,11 1,22+0,06*
LDL, mM/I 2,84+0,56 2,24+0,47* 2,87+0,41 2,42+0,47*
VLDL, mM/I 1,16%0,20 1,01+£0,17* 1,15+0,19 0,94+0,15*
Atherogenic index of plasma (AIP) 3,47+0,82 2,48+0,44* 3,5+0,64 2,76+0,49%

Note: * - significant difference with appropriative indexes before treatment, p < 0,05

Table I11. Influence of treatment on biochemical blood parameters which characterize the liver and kidneys state

Sub-group 1A (n=28)

Sub-group 1B (n=27)

Laboratory parameter Before After 3 month Before After 3 month
treatment treatment treatment treatment
ALT, IU/I 27,68+4,96 21,7243,57* 27,4+8,61 25,24+6,99
AST, 1U/I 23,4+5,17 18,54+3,75* 22,06+5,26 21,57+£5,17
GGT, IU/I 21,96+5,32 16,63+3,99*% 21,3+12,68 19,0+13,34
Alkaline phosphatase (ALP), 1U/I 44,14+13,56 33,71£12,14* 38,41+£15,73 35,3+13,94
Total protein, g/l 71,19+£3,8 75,38+2,34* 70,11£5,57 66,16%3,01*
Bilirubin total, mkM/I 13,5+2,83 12,25+2,04 13,03+4,08 12,96+3,32

Bilirubin direct, mkM/I 3,98+0,77 3,7+0,55 3,7+0,61 3,64£0,50

Creatinine, mkM/I 76,7+11,74 76,89+6,18 78,42+25,5 75,97+9,99
Uric acid, mM/I 285,9+£56,9 245,7+41,91* 269,3+90,02 268,4+90,57

Note: * - significant difference between parameters before and after treatment, p < 0.05

perglycemia). Exclusion criteria were viral, autoimmune,
alcohol, and toxic liver disease, cardiovascular diseases
decompensation, infectious diseases (including tubercu-
losis), and psychiatric diseases.

All patients were laboratory examined. Complex bio-
chemical blood test included such indexes as total bilirubin
level and its fractions, uric acid, total protein, albumin, cre-
atinine rates; enzymes activity (alanine-aminotransferase
(ALT), aspartate-aminotransferase (AST), gamma-gluta-
mate transpeptidase (GGT), alkaline phosphatase (ALP).
The lipid profile investigation included blood levels of
total cholesterol (TC), triglycerides (TG); the high density
lipoproteins (HDL), low density lipoproteins (LDL) and
very low density lipoproteins (VLDL) cholesterol; athero-
genic index of plasma (AIP) calculation. The carbohydrate
metabolism was evaluated by fasting and postprandial
blood glucose levels (oral glucose tolerance test - OGTT),
glycated hemoglobin (HbA1C). Insulin resistence (IR) was
evaluated by IR-HOMA index according to the formula
IR-HOMA = (fasting blood glucose X fasting blood insulin)
/22.5, where X means multiplication and / means division.
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The average laboratory tests in investigated group were
calculated before the treatment start (baseline) and com-
pared to ones in control group and to average laboratory
indexes in patients with NAFLD and concomitant DM-2.

Medical treatment of all patients included life style modifica-
tion with moderate exertion (walking for at least 30 min every
day) and diet correction (5 food intakes daily: 3 large meals and
2 small ones; limited fast-digesting carbohydrates and animal
fats consumption, enough water use, 15% deficit in daily caloric
intake). According to prescribed pharmacotherapy all patients
with NAFLD and concomitant pre-diabetes (n=55) were divid-
ed into 2 sub-groups. Sub-group 1A included 28 patients that
received EPL (medicine Essentiale Forte H) 2 capsules TID and
omega-3 PUFA 1000 mg daily. Sub-group 1B included 27 pa-
tients that received rosuvastatin (10 mg daily) for dyslipidemia
correction. The efficacy of different combinations was evaluated
after 3 month treatment by comparison the average laboratory
tests with respective baseline tests. The remote consequences
were estimated 12 months after the start of combined treatment
by laboratory tests comparison to baseline, 3-month results and
control group results.
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Table IV. Laboratory characteristics of long-term treatment results of patients with NAFLD and concomitant pre-diabetes

Groups, Sub-group 1A Sub-group 1B Group 3 (healthy)
The number of patients in the group (n) (n=28) (n=27) (n=30)
Laboratory test, units
Fasting glucose, mM/I 5,52+0,48* 5,36+0,57* 4,08+0,59
HbA1C, % 5,78+0,20*% 5,8+0,27* 5,13+0,44
IR-HOMA, U 3,44+0,87 4,47+1,18 2,33%+0,23
Total cholesterol, mM/I 4,22+0,40% 4,15+0,35* 4,03+0,66
Triglycerides, mM/I 1,72+0,29% 1,55+0,14% 1,84+0,26
HDL, mM/I 1,36+0,07 * 1,25+0,05 * 2,27+0,76
LDL, mM/I 2,07+£0,29 * 2,2+0,32* 2,71+0,34
VLDL, mM/I 0,79+0,13 * 0,71+0,06 * 0,83%+0,13
Atherogenic index of plasma (AIP), U 2,1£0,28 * 2,33+0,33 * 2,15+0,43
ALT, IU/I 16,7+£2,65 * 24,07£6,42 # 12,56+3,12
AST, IU/I 14,0+2,26 * 20,46+5,20 # 8,32+2,89
GGT, IU/I 13,0+2,48 * 17,86%9,37 10,24+3,61
Alkaline phosphatase (ALP), 1U/I 26,8+8,98 * 36,9+15,84 46,57+7,13
Total protein, g/I 76,2+1,82* 63,56+3,03 * 73,86+2,56
Bilirubin total, mkM/I 10,65+1,31 % 12,27+2,21 10,01£1,24
Bilirubin direct, mkM/I 3,49+0,47 * 3,68+0,55 3,4+0,76
Creatinine, mkM/I 77,4+7,27 75,319,116 78,91+8,22
Uric acid, mM/I 234,1+41,73 * 256,8+77,03 280,21+£22,3

Note: * - significant difference with parameter before treatment; # - significant difference with healthy, p<0.05

The statistical analysis included Microsoft Excel table base
of patients and Statistica 10.0 software use. Treatment group
differences were evaluated using the independent sample
t-test in case of normal distribution and Mann-Whitney
test for non-parametric data. The significance of evaluated
indices changes after treatment in normal distribution was
evaluated using the Student’s two-tailed test and in case of
non-normal distribution - the Wilcoxon’s test respectively.
The difference was considered as significant in p < 0,05.
All quantitative indices were presented in (M + m) design
where M is a mean group value and m is its mean deviation.

RESULTS

The results of this study demonstrate the laboratory chang-
es in blood biochemical profile of patients with NAFLD
and pre-diabetes (Table I).

This group of patients has not only disturbed carbohydrate
metabolism, manifested by a significant increase in fasting
glucose (6.26 £ 0.65 mmol /1) and the level of glycosylated he-
moglobin (6.04 + 0.24%) compared with the group of healthy
individuals (respectively 4.08 + 0.59 mmol/l and 5.13+0.44%),
which makes it possible to diagnose pre-diabetes, but also insu-
lin resistance of peripheral tissues as demonstrated significantly
higher index IR-HOMA (5.50+2.92) in comparison with the
healthy group (2.33+0.23). The activity of alanine amino-
transferase (27.55£6.93 IU/1) and aspartate aminotransferase
(22.74+5.171U/1), which were significantly higher than the cor-

responding indicators of healthy subjects in 2.2 and 2.73 times,
indicated the presence of damage to hepatocyte membranes,
which may lead to the development of a laboratory cytolysis
syndrome. The presence of background for the occurrence
of cholestasis is evidenced by the detected increase in GGTP
activity, although the differences with healthy persons was not
significant. There were no significant differences in the levels
of total protein, bilirubin and its fractions, as well as the level
of creatinine in patients with NAFLD compared to the con-
trol group of healthy individuals. Therefore, according to the
results of this study, it cannot be stated that there is a disorder
of the protein-synthetic function of the liver and pigmentary
metabolism changes in patients with NAFLD and concomitant
pre-diabetes. Renal dysfunction is also not confirmed.

The results of this study showed the clinical effectiveness of
the use of essential phospholipids and omega-3 PUFA. The
positive effect of both medicinal regimens (groups 1A and
1B) on carbohydrate metabolism was revealed: there was a
decrease in blood glucose level, glycosylated hemoglobin and
a decrease in insulin resistance index, however, these changes
were not significant (Table II). In both experimental subgroups,
there were positive changes in the lipid profile, all indicators
significantly changed compared with the baseline, without a
significant difference in lipid profiles indexes between these
groups after treatment. This fact testifies that the medicine
regimen with including EFL and omega-3 PUFAs resulted
in the same changes in lipid metabolism as the use of 10 mg
rosuvastatin daily (Table II).
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According to the results presented in Table III, the use
of EFL and omega-3 PUFAs (subgroup 1A) resulted in a
decrease in the activity of ALT by 21.5%, AST by 20.77%,
GGTP by 24.3%, alkaline phosphatase — by 23.6%, and
these changes were reliable (p<0.05).

Positive changes in laboratory parameters were observed
not only immediately after the end of the 3-month course
of treatment, but also after 12 months, that indicated the
stability of the therapeutic effect (Table IV). At the same
time, no significant changes were found between the
laboratory tests results of healthy persons and patients in
group 1A in 12 month after treatment. In group 1B, the
activities of ALT and AST in 12 months after treatment
significantly differed from those of the healthy subjects.
This fact indicates that there was no hepatoprotective effect
in rosuvastatin.

DISCUSSION

Dyslipidemia was shown by significant changes in our
patients triglycerides level, HDL cholesterol level, ath-
erogenic factor and 22.2% higher compared to healthy
person total cholesterol ones. The data is similar to results
of other clinical studies [2, 8] and confirms the statement
of current recommendations for diagnosis and treatment
NAFLD (EASL-EASD-EASO, 2016) [6].

The prescription of EFL and omega-3 PUFA led to
changes in liver blood tests of our patients. The revealed
dynamics means positive hepatoprotective effect, which
manifests itself in decreasing the intensity of the cytoly-
sis and cholestasis syndromes. In addition, a significant
increase (p<0.05) of the total protein level was observed
under the influence of the combination of EFL and ome-
ga-3 PUFA, whereas under the influence of rosuvastatin
it was significantly lowered. It probably means a positive
influence of the combination of EPL and omega-3 PUFA
on the liver protein-synthetic function. The same assump-
tion was made by researchers [3, 9], who obtained similar
application results. A significant decrease of uric acid was
also found, that indicates positive effect of the combina-
tion of EPL and omega-3 PUFA on purine metabolism
in patients with NAFLD and concomitant pre-diabetes.
Similar changes of urine acid level under influence of same
treatment was not declared in literature.

Consequently, according to results of our study, along
with a hypolipidemic effect that does not significantly differ
from the effect of rosuvastatin, the combination of an EFL
with an omega-3 PUFA has a pronounced hepatoprotective
effect. This fact gives grounds for recommending its use
for patients with NAFLD in order to prevent the transi-
tion of hepatosteatosis (reverse stage) to steatohepatitis
(irreversible stage).

Positive distant effects of treatment are explained, most
likely, by the fact that during first 3 months of treatment
patients develop a habit of leading the modified lifestyle
and keeping on an adjusted diet, which remains after the
end of the 3-month course of pharmacotherapy.
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CONCLUSIONS

Along with the modification of lifestyle and dietary cor-
rection, it is advisable to prescribe medication for patients
with non-alcoholic fatty liver disease and concomitant
pre-diabetes. Inclusion of omega-3 polyunsaturated fatty
acids and essential phospholipids into the therapeutic com-
plex leads to an improvement in the laboratory pattern of
these patients because it promotes not only correction of
laboratory syndromes of cytolysis and cholestasis, as well
as improvement of the glycemic profile, but also corrects
dyslipidemia. Comprehensive treatment with the inclu-
sion of these medicines can serve as a good alternative to
rosuvastatin, since along with the hepatoprotective effect,
it is characterized by both hypolipidemic and hypotri-
glyceridemic effects.
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ABSTRACT

The aim: Study of the dynamics of morphological rearrangement of bone under conditions of immediate occlusive functional load and the effect of splinting of implants with
temporary orthopedic structures with the analysis of the coefficient of stability of implants during immediate implantation in the experiment.

Materials and methods: A series of experiments was performed on 6 male Duroc pigs at the age of 6 months and weighing 40-60 kg. In the course of recent advances,
the following methods have been used: the clinical protocol of immediate — implantation of time-consuming clothes, the definition of COEFICIENT, morphometry and light
microscopy of the slides, statistical analysis.

Results: By morphometric examination after 3 months the BICin the series with splinting was 1.68 times higher compared to 1 month. studies, in a series of experiments without
splinting — 1.9 times, after 3 months. the difference between implantation experiments with splinting components and without splinting s 1.6 times. During the functional study
of the resonant — frequency analyzer, there is an increase in the ISQ in the second and third months after surgery, but this figure is higher in the study using the splint component.
Conclusions: Stagnation of the shingle component in the case of intrinsic intraoperative functional juvenile implantation accelerates the dynamics of osteointegration, so that

high indicators of the efficiency of the implant stability can be achieved.

KEY WORDS: Immediate — implantation, immediate loading, splinting, experiment, 1SQ (Implant Stability Quotient), BIC (Bone to Implant Contact)

INTRODUCTION

Asaresult of monitoring and analysis of clinical and exper-
imental studies of dental implantation success in early and
long periods of observation, scientists were able to justify
the feasibility of introducing into clinical practice not only
classical but also modified implantation protocols with dif-
ferent subsequent loading times [1, 2]. At the 6th ITI Con-
sensus Conference (International Team of Implantologists),
held in Amsterdam in April 2018, a group of scientists led
by German Gallucci developed a unified classification of
protocols for the installation and loading of dental implants
for all possible clinical situations. Based on the analysis of
publications selected for monitoring that met the criteria
of evidence, the calculation of implant survival rates was
made to determine the success and predictability of each
protocol. Immediate implantation with immediate loading
(type IA) can be performed only by specialists with high
manual capabilities and with extensive clinical experience
in the presence of certain clinical conditions with the pro-
vision of primary fixation of the torque 25-40 N / cm, or
ISQ> 70 c.u. (conventional units) provides protection of
occlusal functioning of temporary restorations [3]. Today
there is a tendency to reduce the duration of subsequent
orthopedic rehabilitation. Immediate implantation and
immediate intraoperative functional masticatory load
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can reduce the duration of treatment and the volume of
surgery and obtain a high functional and aesthetic result
[4]. Today there are discussions about the peculiarities of
the formation and level of reduction of peri-implant bone
tissue in different conditions, in particular, under load and
micromobility [5]. It was found that around the implants
with load there is an increase in blood flow and vasomotor
activity of the microcirculatory tract of supporting tissues,
increase in bone volume and increase in torque, which is
the optimal prognosis for accelerating the pace of oste-
ointegration [6]. In the process of studying the dynamics
of osseointegration, it was found that one of the reasons
for implant disintegration is not timely loading, according
to Professor Branemark, but the micro-mobility of the
implant, which occurs as a result of this load [7]. Modern
systematization of views on the differentiation of results
of immediate loading and immediate implantation and
their interpretation in terms of modern understanding of
bone remodeling mechanisms expands the possibilities
for discussion and argumentation of different protocols
of dental implantation taking into account the initial
conditions of the clinical situation [8]. Understanding the
negative and early timing of implant loading under the
influence of functional occlusal loading in conditions with
expert analysis of morphological rearrangement of bone
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Fig..1. Stages ofimplantation (Art

Implant, Ukraine)

Fig. 2. Sections with implant
area. Areas of bone and connective
tissuein the apical (A) and cervical
regions (B) of implants with and
without splinting components in
the apical (C) and cervical regions
(D) of the implants Stained with

hematoxylin and eosin. X 200.

tissue around implants is limited in basic research. There
is also a lack of convincing experimental data to study the
dynamics of osteogenesis at different times.

THE AIM

Study of the dynamics of morphological rearrangement of
bone under conditions of immediate occlusive functional
load and the effect of splinting of implants with temporary
orthopedic structures with the analysis of the coeflicient
of stability of implants during immediate implantation in
the experiment.

MATERIALS AND METHODS

Operation on animals. A series of experiments was per-
formed on 6 male Duroc pigs at the age of 6 months and
weighing 40-60 kg. The study was conducted in accordance
with the general ethical requirements for the use of ver-
tebrates in medical and biological experiments [10] and
approved by the local committee on bioethics of Uzhhorod
National University. Under the combined anesthesia (hex-
inal 5% -1g, relanium 10 ml, thiopental 0.5 g per 10 ml of
saline) and infiltration anesthesia (Sol.Ultracain 2%) in the
holes of the removed premolars and mandibular canines
implants of the Art Implant system were installed (Ukraine,
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Fig. 3. Dynamics of stability of implants in the
lower slot behind the Osstell Mentor for three
months.
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Fig. 4. Comparative dynamics of the depen-
dence of the coefficient of stability of implants
on the mandible according to Osstell Mentor on
the use of the splinting component and without
splinting in the clinical protocol of implantation.

70 B0 %0

certificate of conformity Ne UA.TR.101-87 / SU-1019). This
is a two-stage dental implant, the endosal part of which is
made in the shape of a cone. The external thread is made
along its entire length, gradually increasing from 0.16 mm
in the cervical to 9.9 in the apical part, with a thread pitch
of 1.25 mm. The profile of the threaded turns is made
trapezoidal-clamping with an angle of 15 degrees (Fig. 1).

Both implantation protocols provided occlusal functional
loading. On the one hand (I series of researches - 3 implants)
additional installation of a temporary splinting orthopedic
design was carried out that provided functional stability of
implants and elimination of micromovements of each implant,
on the other hand jaws (II series of researches — 3 implants)
temporary orthopedic designs were not separate and provided
functional stability for the micromobility of implants.

The animals received a dairy-vegetable diet for 5 days
after surgery. Observations of the condition of tissues in
the area of the operation were performed daily for two
weeks, then until the end of the experiment — once a week.

Determination of the stability coefficient of implants. The
Implant Stability Quotient (ISQ) was determined using an
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Osstell Mentor resonant-frequency analyzer (Integration
Diagnostics, Sweden). The primary stability of the implants
was also measured intraoperatively with a torque wrench
from the Vitaplant system (Germany) with a measuring
range from 10 to 40 N / cm in steps of 5 N / cm. ISQ (Im-
plant Stability Quotient) was performed using an Osstell
Mentor resonant-frequency analyzer (Integration Diag-
nostics, Sweden). The primary stability of the implants was
also measured intraoperatively with a torque wrench from
the Vitaplant system (Germany) with a measuring range
from 10 to 40 N/ cm in steps of 5 N / cm.

Production of sections. Animals were removed from the
experiment 1 and 3 months after surgery. From the lower
jaw of the animals were cut bone fragments with implants
for the manufacture of sections. The samples were placed
in saline according to the Technovit system, in 4% neutral
formaldehyde solution. The dehydrated bone block was
placed in a special form with positioning on the orientation
of the cut plane. Epoxy resin was used under vacuum for 15
minutes to fix (StruersClioVac). The next day, 1 mm thick
fragments were isolated using a hard tissue microtome
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Table I. Morphometric parameters of bone tissue on the surface of implants (M + m, BIC,%) with and without splinting by loading after 1and 3 months

after implantation

The bone to implant contact (BIC)

Investigated indicators

1 month 3 months
Implants with splinting components 448+ 3.19 75.27+2.98
Implants without splinting components 24.25+1.36 46.87+ 2.387

*Note: Significant difference between the indicators in BIC between groups implants with and without splinting components for 1and 3 months, and

in terms of terms (p <0.05, for U-test Manna -Whitney).

(Leitz 1600) along the longitudinal axis and glued to the
slide surface using thermoplastic adhesive (IKAC-MAGHP
4). Grinding the slices allowed to thin them to 20 microns
(StruersLabopol 35). Subsequently, the resulting sections
were stained with hematoxylin and eosin. Qualitative
characteristics of bone tissue (morphometric studies)
were described in a light microscope “Optika B-383PL
40x1000xTrino” (approx. 10, vol. 20). Histological speci-
mens were photographed with a digital camera “SIGETA
M3 CMOS 14 MP USB 3.0”.

Morphometric analysis of the bone-implant interface.
The bone to implant contact (BIC, %) was determined
in the preparations to assess the osseointegration. Mor-
phometric studies were performed on the photographs
taken under one magnification using Micros micro-
scope (Austria) (x 200) and DSM 800 camera software
(Ukraine). Morphometric studies were performed
according to the recommendations of Albrektsson T, &
Wennerberg A. [9].

Statistics. Numerical values were presented as mean (M) and
its standard error (m). After testing the series by the Kolmog-
orov-Smirny method, numerical values of the implant stability
coefficient were processed using the Wilcoxon T-criterion
for paired samples at 1, 2, and 3 months. The Mann-Whit-
ney test was used to assess the reliability of implant stability
coefficient values when comparing groups of animals with
and without splinting in two independent samples, as well as
to compare indicators in the morphometric study (series of
experiments at 1 and 3 months). The results of laboratory and
clinical studies were processed by the methods of variational
statistics with determination of the average value, its errors,
the Student’s t test for multiple comparisons, using Excel (MS
Office 2010, Microsoft, USA) and STATISTICA 6.0 (StatSoft,
USA). Differences of indicators at significance level p <0.05
were considered statistically significant.

RESULTS
Observations of the animals showed that after implantation,
the healing of the wound was without complications, and
no inflammatory reaction or suppuration was recorded.
Histological studies. One month later, around the im-
plants with and without splinting components immersed in
the lower jaw of pigs, the process of osteogenesis prevailed
in the cervical region compared to the areas in the apical
region. In the conditions of splinting in the implant neck
area, the newly formed bone tissue penetrated between the

threads in most areas, which contributed to the formation
of a tight contact at the bone-implant interface. The foci
of connective tissue were found, located along the convex
part of the thread of the implant surface and in the recesses.
When evaluating implants without splinting components
in the endosal part of the implant revealed enlarged areas
of connective tissue, alternating with small foci of newly
formed bone tissue. The density of osteocytes in the bone
tissue was greater around the implants with splinting. The
cells were located in narrow lacunae. In the conditions of
implantation without splinting, osteocyte lacunas were
enlarged. Areas of bone tissue demineralization were
revealed.

In the area of the thread of the implants with and without
splinting, the adjacent bone tissue had characteristic signs
of remodeling. Foci of overlaying of the newly formed
bone tissue on the maternal bone, resorptive cavities of
different sizes filled with loose connective tissue, which
occupied large areas in the series of the experiment without
the splinting component, were revealed. For this period of
study, the BIC of implants with splinting was small, but
compared with implants without splinting, the BIC was
1.85 times greater (Table I).

Three months after implantation, the area of bone tissue
around the implants with splinting components were sig-
nificantly larger compared to implants without splinting
(Fig. 2).

After 3 months of the study in the series of implants with
splinting the BIC was increased 1.68 times in comparison
with 1 month, in the series of experiments without splint-
ing - 1.9 times. The BIC difference of the implants with
splinting components was 1.6 times more for this period
compared to the implants without splinting (Table 1). Ar-
eas of connective tissue were present in both series (Figs.
A, B, C, and D). As at the previous term, the localization
of such areas was predominant in the experiment series
without splinting.

Frequency-resonance analysis in determining the coeffi-
cient of stability of implants. Having stagnated the nonpara-
metric statistical T-criterion of Vilcoxon, we improved the
dynamics of the stability of the implants on the lower slit
behind the Osstell Mentor because of a flexible component
and without a single prototype in the basic protocol In
the course of the follow-up carried out for the additional
frequency - resonance analysis, we took away the onset
results and the efliciency of the stability of the implants
on the lower slit (Fig. 3).
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The obtained results show that compared to the initial
data of ISQ at the time of implantation, its values decrease
sharply during the first month, so for tooth 3.4 (with splint-
ing component) the difference is -3.96 + 1.66 (p <0.02), and
for tooth 4.4 (without splinting component), this difference
is equal to the disintegration value of the implant - -8.14 +
1.57 (p <0.02). From the second month of the study there is
amoderate increase in the value of CSR, which is explained
by the peculiarities of the dynamics of morphological
changes in osteointegration processes and is consistent with
the data of other authors [11]. According to the analysis
of numerical indicators according to the Mann-Whitney
U-test, which is used to assess the difference between two
unrelated samples (in the following case, between implants
with splint components and without splints for periods of
1.2 and 3 months. results (Fig. 4).

The results show that during the first month after im-
plantation with the splint component there was a decrease
in stability in the bone-implant connection, the average
value of ISQ in the study for tooth 3.3 was 65.23 + 2.08, for
tooth 3.4 - 63.12 + 1.88, and for tooth 3.5 - 66.44 + 2.12
(p <0.03); in the study without a tire, these values were re-
spectively: for tooth 4.3 - 63.04 + 2.08, for tooth 4.4 - 59.08 +
2.12, and for tooth 4.5 - 63.23 + 2.08 (p <0, 03), which
corresponds to the micromobility of the implant. There
is an increase in the stability of the implant in the second
and third months after surgery, but this figure is higher in
the study using the splint component. The average value
of ISQ for tooth 3.3 in the second month of implantation
is 75.16  3.31 (p <0.04), tooth 3.5 in the third month of
implantation - 78.42 + 4.75 (p <0.05).

DISCUSSION

One of the most important conditions in dental im-
plantology is the creation of conditions for successful
long-term and stable fixation of implants. The success
of the implantation of non-biological implants into the
bone depends on osseointegration, that is, the formation
of a direct structural-functional connection between
the implant and the bone. Data on the peculiarities of
osseointegration, processes of the state of bone tissue,
formation and resorption of bone around dental implants
made of metals with different surfaces and qualities
attract the attention of specialists in connection with
the development of various protocols for installation
and loading [12]. The process of osseointegration is a
regulated cascade of intracellular and extracellular bi-
ological mechanisms, in the implementation of which
various modes and periods of exercise play a significant
role [13]. Fundamental studies of the state of the bone
tissue around the implanted material are important for
assessing the optimal timing of the early functional load
on the implant, since the early loading function contrib-
utes to an increase in osseointegration; however, in the
complex context of bone remodeling, disintegration of
the implant is also possible. There is a study in which 29
articles were selected out of 889 meeting the inclusion
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criteria, based on the assessment of various loading pro-
tocols (immediate, immediate non-occlusive, early and
normal loading) of dental implants for marginal bone
loss [14]. The lowest level of marginal bone loss around
implants was recorded with immediate loading (0.05 +
0.67 mm), and the highest for implants with immediate
non-occlusive loading (1.37 £ 0.5 mm), that is. immediate
loading protocol is a reasonable alternative to traditional
loading protocol. In our study, under the conditions of
implantation in the lower jaw of the bone of pigs Art Im-
plant (Ukraine), studies were carried out in two directions
— with splinting components and without splinting, with
an assessment of the state of the peri-implantation bone
by a histological method and using the technology for
determining the stability coefficient. There are two types
of osteogenesis — contact, on the surface of the implant,
and remote, which takes place in the peri-implantation
area, and behind the researchers’ data, the remotely locat-
ed bone delivers signals that induce contact osteogenesis
[15]. In this regard, two indicators are usually used to
assess osseointegration in histological studies — BIC and
an assessment of bone tissue formation at a distance from
the implant [16]. The latter indicator can also reflect the
effect of the implantation on the surrounding bone. In
our study, we have demonstrated that under conditions
of direct loading and stabilization, there is a significant
increase in bone tissue on the screw surface of the implant
and in the area adjacent to the thread. Decreases osteo-
cytic osteolysis, which prevents bone demineralization.
In the absence of splinting with physically conditioned
micro-mobility of implants during loading, resorptive
processes in the bone tissue increase both on the surface
of the implant and in the areas adjacent to the screw
region, extensive areas of demineralization are found,
which affects the contact of the implant with the bone.
We can assume that our two-stage intraosseous dental
implant provides low-trauma insertion of the implant
with a self-tapping screw into the bone bed of all bone
types, provides contact osteogenesis, seals the structures
of the cancellous bone without disturbing the structure
of trabeculae and precervical resorption in the wound.
The morphological studies carried out were confirmed by
the data using the dynamics of the stability coefficient of
implants in the lower jaw according to Osstell Mentor in
conditions of using a splinting component and without
splinting in the clinical implantation protocol.

CONCLUSIONS
Stabilization of implants using a splinting component
increases the direct contact of the implant with the sur-
rounding bone due to the activation of osteogenesis in
comparison with implants without splinting: after 1 month.
BIC increases 1.9 times, after 3 months. — 1.6 times.
Stagnation of the shingle component in the case of intrinsic
intraoperative functional juvenile implantation accelerates the
dynamics of osteointegration, so that high indicators of the
efficiency of the implant stability can be achieved.
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ABSTRACT

The aim: To analyze and calculate CVR in patients with T2DM and concomitant obesity.

Materials and methods: The selection of patients was carried out based on the Uzhhorod District Clinical Hospital, in the period from November 2016 to January 2020. All
patients were divided into 3 groups: T(n=93) with T2DM and concomitant obesity, 2 (n=_87) with T2DM, 3 (n=39) with obesity. The treatment period lasted 1 year and included
dosed exercise for at least 30 minutes per day and dietary recommendations. Patients in groups 1and 2 received metformin 850 mg twice daily in combination with dapagliflozin
10 mg once daily. CVR was determined at the time of enrollment and after 1 year of treatment using: American College of Cardiology / American Heart Association Guideline on
the Assessment of Cardiovascular Risk (2013) (ASCVD Risk) and Framingham Risk Score (FRS).

Results: The data obtained as a result of the study revealed the highest CVR in patients of group 1, in contrast to group 2 and 3 (p<0.05). After 1 year of complex treatment,
CVR indicators were statistically significantly reduced in all experimental groups (p<0.05).

Conclusions: Determining CVR parameters and exposure to them within 10 years can remove unwanted cardiovascular complications.

KEY WORDS: type 2 diabetes mellitus, obesity, treatment, diagnostics, dapaglifloflozin, cardiovascular risk

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is characterized by
multivariate systemic complications that significantly
impair the quality of life of patients and reduce their life
expectancy [1].

T2DM is considered an absolute risk factor for athero-
sclerosis [2]. The basis of this pathological process is a
violation of carbohydrate metabolism, one of its mani-
festations is hyperglycemia, which leads to changes in the
lipid spectrum of blood (deviate from normal levels of total
cholesterol, triglycerides, high and low-density lipopro-
tein cholesterol) [3]. In the long run, lipid-protein glycan
complexes are deposited in blood vessels, leading to the
development of diabetic micro- or macroangiopathy [3, 4].

Therefore, chronic microvascular complications of T2DM
include nephropathy, erectile dysfunction, cataracts, and
retinopathy, the consequences of which are blindness, neu-
ropathy with a distant complication - amputation of limbs
and others [5]. Instead, chronic macrovascular complica-
tions of T2DM include atherosclerotic lesions of the lower
extremities resulting in the diabetic foot, which in turn may
be complicated by the need for amputation of limbs, stroke,
coronary heart disease (CHD) with a possible course: angina
and/or myocardial infarction (MI) and others [6].

According to studies, patients with T2DM are overweight
and obese [7]. Obesity from a pathophysiological point of
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view is considered as a chronic inflammatory process that
has a complex and detrimental effect on the whole body
in general, provoking the development of hypertension,
impaired glucose metabolism, vascular damage (accelera-
tion of atherosclerosis and its consequences), contributing
to the development of cardiovascular complications (MI,
stroke, etc.), infertility, oncology, obstructive sleep apnea
syndrome, etc. [7, 8]. Several clinical studies have shown
that anthropometric parameters are closely related to the
risk of cardiovascular disease (CVD): body mass index
(BMI), waist circumference (WC), hip circumference
(HC), and waist-to-hip ratio (WHR) [9]. Each additional
kilogram of weight directly affects the final value of blood
pressure, while the increase in waist WC, HC, WHR is
closely related to the predictor of CVD [10]. That is why
obesity is considered an additional factor of cardiovascular
risk (CVR).

Quite often there is a comorbid combination of T2DM
and hypertension, which significantly accelerates the patho-
logical process of vascular endothelial damage, both meta-
bolic pathogenesis and changes in vascular pressure, which
exacerbates the development of vascular complications of
the kidneys and heart, brain, peripheral vessels of the lower
extremities [11]. Thus, the risk of CHD, stroke and dozens of
times, vision loss, amputation of the lower extremities, and
other complications increases several times [11].
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Cardiovascular complications as a consequence of
T2DM can be prevented and in some cases removed by
determining the patient’s CVR, know the prognosis for
the patient and make a comprehensive correction based
on individual needs.

From a practical point of view, various methods of as-
sessing CVR are widely used, in particular in the 10-year
perspective: Q risk 2 score calculator and Modified Q risk
2, PROCAM score, The Framingham risk score (FRS),
SCORE, American College of Cardiology / American Heart
Association Guideline on the Assessment of Cardiovascu-
lar Risk (2013) (ASCVD Risk) [12-16].

SCORE, FRS, ASCVD Risk remain the most widely
used in routine clinical practice to assess CVR. Thus, the
SCORE scale, created based on the results of clinical trials
involving more than 250,000 patients, allows us to assess
the risk of fatal cardiovascular events (CVE) in the next
10 years. [13, 15, 16].

American College of Cardiology / American Heart As-
sociation Guideline on the Assessment of Cardiovascular
Risk (2013) (ASCVD Risk) is categorized as low-risk
(<5%), borderline risk (5% to 7.4%), intermediate-risk
(7.5% to 19.9%), high risk (=20%) of 10-year risk of MI
and/or stroke [15, 17].

The Framingham Risk Score (FRS) for hard CHD which
evaluates the ten-year risk of CVD (CHD, stroke, chronic
heart failure, heart death) in percentage was calculated by
total points was classified as low risk (<10%), intermedi-
ate-risk (10-20%), and high risk (>20%) [14, 18].

CVD is one of the leading causes of global mortality and
one of the most common causes of disability. CVD prev-
alence increased from 271 million in 1990 to 523 million
in 2019 and continues to rise, while the number of CVD
deaths increased from 12.1 million in 1990 to 18.6 million
in 2019 [19].

Annually increasing costs associated with CVD, par-
ticularly so in the USA alone as of 2015 spent 126 billion
dollars and are projected to grow more than 2.5 times to
309 billion dollars in 2035 [20].

THE AIM

Analyze and calculate CVR in patients with T2DM and
concomitant obesity and comprehensively influence the
obtained CVR, reducing the 10-year risk of CVE.

MATERIALS AND METHODS

The selection of patients took place based on the thera-
peutic department of the Municipal Non-Profit Enterprise
“Uzhhorod District Clinical Hospital of Uzhhorod District
Council of Transcarpathian region”, and at outpatient treat-
ment department of the therapy and the family medicine of
the Faculty of Postgraduate and Pre-University Education
of the State Higher Educational Establishment «Uzhhorod
National University» in the period from November 2016
to January 2020. In the course of the study, 93 people with
T2DM and concomitant obesity, who were included in

the Ist group, were examined and 126 medical cards of
an inpatient with a diagnosis of T2DM and ambulatory
card data included in the 2nd group were retrospectively
analyzed. group (n=87), while group 3 included patients
diagnosed with obesity (n=39). The treatment period in
patients lasted 1 year and included dosed exercise lasting
at least 30 minutes a day and dietary recommendations,
also patients in groups 1 and 2 received metformin 850
mg 2 times a day in combination with dapagliflozin 10
mg 1 time per day.

All subjects were examined: general clinical examination,
anthropometric measurements, calculation of BMI, WC,
HC, WHR, glycosylated hemoglobin (HbA1c), lipid profile,
collection of medical and social history, and bad habits. All
patients in the study were additionally interviewed about
the correctness of dietary and treatment recommendations.

CVR was determined at the time of inclusion in the study
and after 1 year of treatment. The following calculators
were used to calculate the CVR: 1) American College of
Cardiology/American Heart Association Guideline on
the Assessment of Cardiovascular Risk (2013) (ASCVD
Risk) is categorized as low-risk (<5%), borderline risk
(5% to 7.4%), Intermediate risk (7.5% to 19.9%), high risk
(=20%) of 10-year risk of MI and/or stroke [15,17] and 2)
The Framingham Risk Score (FRS) for hard CHD which
evaluates the ten-year risk of CVD (CHD, stroke, chronic
heart failure, heart death) in percentage was calculated by
total points was classified as low risk (<10%), intermedi-
ate-risk (10-20%), and high risk (>20%) [14, 18].

Additionally, to find the potential risk for patients with
T2DM, a bibliographic search was performed on the
keywords “treatment of type 2 diabetes mellitus”, “type
2 diabetes mellitus”, “dapagliflozin”, “metformin”, “risk
factors”, “cardiovascular risk” in the following databases
PubMed, MEDLINE, Web of Science, Cochrane Library,
Google Akademy.

The diagnosis criteria for T2DM were established based
on the American Diabetes Association. The diagnosis of
obesity was established by measuring BMI1>30 kg/m?, and
the value of BMI was assessed by the degree of obesity.

The statistical processing of the research results was per-
formed using the program software International Business
Machines Corporation Statistical Package for the Social
Sciences Statistics. The statistical analysis of the materials,
the summary, and also the summary of the conclusions
were made by the method of the variation statistics, taking
into account the average values (mod, median, arithmetic
mean) and the average error (M+m), with the estimation
of the reliability of the values by the Student’s t-criterion, as
well as with the determination of the correlation coefficient
using the Pearson’s paired method to identify the relation-
ships between the obtained indicators. For the minimum
threshold of probability, the values p<0.05 were taken.

The whole set of the surveys were by the Articles 3,44 of the
Fundamentals of the Legislation of Ukraine on Healthcare,
the Articles 7, 8 of the Law of Ukraine “On Medicines’, the
Law of Ukraine “On Protection of Personal Data’, taking into
account the requirements of the European Parliament and
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Table I. Anthropometrical parameters in group 1,2 and 3.

Group
Parameter Group 1 Group 2 Group 3
(n=93) (n=87) (n=39)
BMI & (kg/m?) 32,57+0,18  28,74+0,21 32,24+0,32
WC 8 (cm) 110,59+1,35 88,41+£1,17 108,62+1,19
HC B(cm) 103,8+0,92 92,6+1,04 105,17+0,89
WHR 8 1,07+0,01 0,95+0,01 1,03+£0,01
BMI AT (kg/m?) 31,34+0,22  27,32+0,17*  30,67+0,264#
WCAT(cm) 104,67+1,18 85,72+1,12* 103,70+1,08#
HC AT (cm) 101,2+1,04 90,3+£1,19*  102,21+0,89#
WHR A 1,03+£0,01 0,95%0,01* 1,01£0,01#

Note: B - patient data at the beginning of the study; AT - patient data
after 12 months of treatment and follow-up; BMI - Body Mass Index;
WC - Waist circumference; HC - the hip circumference; WHR - waist-to-hip
ratio; * - statistically significant difference when comparing the indicators
between the respective groups 1and 2 (p<0.05); # - a statistically signif-
icant difference when comparing the indicators between the respective
groups 1and 3 (p<0.05).

Table II. FPG and HbA1C levels

Group
Parameter Group 1 Group 2 Group 3
(n=93) (n=87) (n=39)
FPG?® 9,21+0,17 8,96+0,11 5,81+0,12
HbA1C (%) 8 8,3+£0,05 8,12+0,08 5,77+0,06
FPGAT 7,21+0,08 6,69+0,12* 5,51+0,15#
HbA1C (%) A 7,51+0,03 6,45+0,04* 5,49+0,03 #

Note: B - patient data at the beginning of the study; AT - patient data after
12 months of treatment and follow-up; FPG — Fasting plasma glucose;
HbA1C — glycated hemoglobin; normal values of FPG — 3.3-5.5 mmol/I;
normal values of HbA1C — 4-6.4%; * - statistically significant difference
when comparing the indicators between the respective groups 1 and 2
(p<0.05); # - a statistically significant difference when comparing the
indicators between the respective groups 1and 3 (p<0.05).

Council Directives 2001/20/ EU of April 4, 2001, 2001/83/
EU of November 6, 2001, the Decisions of the European Par-
liament and of the Council 1901/2006 of December 12, 2006,
and 1902/2006 of December 20, 2006, ICH GCP, International
Ethical Principles for Biomedical human-related research and
physician code of conduct, and order in the Ministry of Health
of Ukraine No. 690 of September 23, 2009, as well as the order
of the Ministry of Health of Ukraine No. 1118 of December
21,2012, the unified clinical protocol of the primary and the
secondary (specialized) medical care of T2DM.

RESULTS

Those included in this study were >40 years old. The mean
age of the patients in the 1st group was 51.3+1.2 years,
compared with 52.7+1.1 years of the patients in the 2nd
group, whereas in group 3 the age of patients was 54.5+1.2
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years. The ratio of men and women in group 1 was 32 men
and 61 women against 34 men and 53 women in group 2
and 18 men and 21 women in group 3. The mean duration
of T2DM in group 1 was 14.8+3.2 years, as opposed to
13.5%1.6 years in group 2.

Currently, the status of a smoker was in group 1 - 29
people, group 2 - 17 people, and group 3 - 22 people.
Instead, in the past, there were additionally smokers in
group 1 - 13 people, in group 2 - 8 people, and group 3 - 6
people. Hypertensive disease and received treatment for it:
in group 1 - 35 people, in group 2 - 21 people, and group
3 - 27 people. MI was suffered in the past: in group 1 - 11
people, in group 2 - 7 people, and group 3 - 4 people.
Instead, during 1 year of observation, MI was additionally
transferred: in group 1 - 3 persons, in group 2 - 1 person,
and group 3 - 2 persons. Stroke was suffered in the past: in
group 1 - 8 people, in group 2 - 3 people, and group 3 - 1
person. Instead, during 1 year of follow-up, an additional
stroke: in group 1 - 2 people, in group 2 - 3 people, and
in group 3 - 2 people. Aspirin therapy was taken: in group
1 - 36 people, in group 2 - 15 people, and group 3 - 11
people. Statins were taken: in group 1 - 24 people, in group
2 - 11 people, and in group 3 - 7 people.

At the beginning of the study, according to the obtained
data on BMI: in group 1 - 58 people were with grade I
obesity, 23 people had grade II obesity, 11 people had grade
I1I obesity; in group I - 53 people were overweight, while
34 people were normal weight; in group 3 - 25 people were
with I degree of obesity, 11 people had II degree of obesity
and 3 people with obesity of III degree.

According to the data obtained as a result of the measur-
ing anthropometric parameters of the patients of the 1st
and the 2nd group and 1st and the 3rd group at the begin-
ning of the study, no statistically significant difference was
found between them (p>0.05). The BMI at the beginning
of the study in group 1 was 32,57+0,18 kg/m2, respectively
28,74+0,21 kg/m2 in group 2 and 32,24+0,32 kg/m2 in
group 3. The WC index in group 1 at the beginning of the
study was 110,59+1,35 cm, respectively 88,41+1,17 cm
in group 2, and 108,62+1,19 cm in group 3. WHR in the
group 1 was 1,07+0,01 and 0,95+0,01, respectively in the
group 2 and 1,03+0,01 cm in the group 3.

It is noteworthy that 12 months after the course of com-
prehensive treatment and observation, between anthro-
pometric indicators of patients of the 1st and 2nd group
there was a statistically significant difference, the same
dynamics were also observed when comparing the 1stand
3rd groups (p<0.05).

If at the beginning of the study in group 1 HbA1C was
8.3+0.05%, then after 12 months of complex treatment
and observation 7.51+0.03%, against the response of
8.12+0.08% and 6.45+0.04%, respectively, in the second
group. In contrast, in patients of group 3 before and after 12
months of complex treatment and observation, indicators
within the norm of HbA1C were observed - 5.77+0.06%
and 5.49+0.03%, respectively. According to the obtained
laboratory data of FPG and HbA1C, in patients of the 1st
and 2nd groups and the 1st and 3rd groups at the begin-



ASSESSMENT OF CARDIOVASCULAR RISK IN PATIENTS WITH TYPE 2 DIABETES MELLITUS AND ASSOCIATED...

Table 1ll. Assessment of CVR on the American College of Cardiology/
American Heart Association Guideline on the Assessment of Cardiovascular
Risk (2013) (ASCVD Risk)

Group
Parameter Group 1 Group 2 Group 3
(n=93) (n=87) (n=39)
ASCVD Risk (%) & 12,7£0,1 11,8%0,2 6,8%0,2
ASCVD Risk (%) AT 9,5+0,1 9,2+0,3* 6,4+0,2#

Note: B - patient data at the beginning of the study; AT - patient data after
12 months of treatment and follow-up; CVR — cardiovascular risk; ASCVD
Risk - assessment of cardiovascular risk; ASCVD Risk is categorized as
low-risk (<5%), borderline risk (5% to 7.4%), intermediate-risk (7.5% to
19.9%), high risk (>=20%) of 10-year risk of myocardial infarction and/or
stroke; * - statistically significant difference when comparing the indicators
between the respective groups 1and 2 (p<0.05); # - a statistically signif-
icant difference when comparing the indicators between the respective
groups 1and 3 (p<0.05).

Table IV. Assessment of CVR on the Framingham Risk Score (FRS)

Group
Parameter Group 1 Group2  Group3
(n=93) (n=87) (n=39)
FRS (%) 8 24,6+£0,4 18,5+£0,3 14,8%+0,5
FRS (%) AT 21,5+0,4 16,1+0,4* 12,3+0,2#

Note: B - patient data at the beginning of the study; AT - patient data after 12
months of treatment and follow-up; FRS - Framingham Risk Score; FRS was
classified as low risk (<10%), intermediate-risk (10—20%), and high risk
(>20%) of ten-year risk cardiovascular disease; * - statistically significant
difference when comparing the indicators between the respective groups
Tand 2 (p<0.05); # - a statistically significant difference when comparing
the indicators between the respective groups 1and 3 (p<0.05).

ning of the study, no statistically significant difference was
found between them (p>0.05). Analyzing the biochemical
parameters of the blood, namely the metabolism of hydro-
carbons, there is a tendency to reduce the level of fasting
plasma glucose (FPG) and HbA1Cin groups 1 and 2. There
was a statistically significant difference between FPG and
HbAI1C in patients of groups 1 and 2 and groups 1 and 3
after 12 months of study (p<0.05).

In all study groups, at the beginning of the study, there was
an increased level of triglycerides, a decrease in high-density
lipoprotein, and an increase in low-density lipoprotein. The
level of triglycerides slightly decreased after treatment, com-
pared with a baseline before treatment, but was still extremely
high, a statistically significant difference between patients 1
and 2 groups and between patients 1 and 3 groups was not
observed (p>0.05). In groups 1 and 2 at the beginning of the
study, there was an increase in the concentration of apolipo-
protein B over 120 mg/dl, while in groups 3 this figure was
within normal limits. Targets of the lipid profile in the experi-
mental groups after the course of treatment were not achieved.

The other biochemical parameters obtained at different stages
of the study did not reveal the statistically significant changes
in the indicators of the groups 1 and 2 and 1 and 3 (p>0.05).

At the beginning of treatment, ASCVD Risk in patients
of group 1 was 12.7+0.1%, group 2 - 11.8+0.2%, and
group 3 6.8+0.2%, respectively. At the end of treatment,
ASCVD Risk in patients of group 1 was 9.5+0.1%, group
2 - 9.2+0.3%, and group 3, respectively, 6.4+0.2%. There
was a statistically significant difference between ASCVD
Risk, between patients in groups 1 and 2 and groups 1 and
3 after 12 months of study (p<0.05).

At the beginning of treatment, FRS in patients of
group 1 was 24.6+0.4%, group 2 - 18.5+0.3%, and group
3 14.840.5%, respectively. At the end of FRS treatment
in patients of the 1st group 21.5+0.4%, the 2nd group —
16.1+0.4%, and the 3rd group 12.3+0.2%, respectively.

Thus, after a comprehensive examination with the
identification of risk factors for cardiovascular events and
subsequent calculation of CVR, after a course of treatment,
there was a tendency to decrease this indicator. However,
in 12 months of treatment and follow-up, new episodes
of CVE were recorded, which unfortunately could not be
prevented. Therefore, patients of all study groups were
provided with further treatment recommendations and
advice on continuing lifestyle modifications followed by
follow-up.

DISCUSSION

Even though many medical instruments help to individ-
ually assess the CVR in a 10-year period, covering several
clinical and laboratory data of the patient, they remain
quite rough instruments [16-18]. However, CVR scales
do not include other equally important RF that may di-
rectly affect the CVE prognosis over a 10-year period [19].
Treatment recommendations are based on data from the
CVR, are group character that can reduce the effectiveness
of individual therapy.

Therefore, more individualized scales for assessing CVR
are currently being developed. Future CVR scales on the
way to personalized medicine may take into account
individual genetic characteristics, which will significant-
ly increase their sensitivity. New and individual CVR
assessment scales may lead to a rethinking of treatment
guidelines and significantly improve treatment outcomes.

CONCLUSIONS
Patients with T2DM and concomitant obesity have
higher CVR rates compared with groups of patients with
T2DM and obesity alone. It is also important that in the
long run, in 10 years or more, the indicators of CVR can
be corrected, which reduces the risk of the patient having
unwanted CVE and potential disability of the patient.
The frequency of CVE can be reduced by providing
patients with adequate comprehensive treatment and
control of blood pressure and hydrocarbon metabolism,
lifestyle modifications, and the like. However, new car-
diovascular events may occur due to unmodified risk
factors and/or insufficient exposure to modified risk
factors.
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ABSTRACT

The aim: Of the article is to conduct a comparative evaluation of the effectiveness of torasemide and furosemide in patients with heart failure.

Materials and methods: Analysis of the existing clinical trials and meta-analyzes that combine the results of the completed studies aimed at the investigation of comparative
efficacy of furosemide and torasemide in patients with heart failure (HF).

Condlusions: There is enough convincing evidence to speak about the advantages of torasemide over furosemide both in terms of its pharmacological properties and taking
into account the reduction of hospitalizations, functional progress and improvement in the quality of life of patients with HF. The safety profile of torasemide is more favorable,
as itis associated with a reduced risk of hypokalemia compared to furosemide. The abovementioned facts favor the use of torasemide in patients with symptomatic HF, as well
as the transition from furosemide to torasemide in patients with edema caused by HF, which remain uncontrolled despite receiving optimal doses of furosemide.

KEY WORDS: heart failure, torasemide, furosemide

INTRODUCTION

Heart failure is one of the commonest diseases in the world.
The main manifestations of HF are the symptoms associat-
ed with fluid retention and congestion, including shortness
of breath, edema, and impaired perfusion of tissues and
organs. In its turn, fluid retention, congestion and severe
symptoms caused by them are associated with reduced
performance and impaired quality of life, increased risk
of hospitalization and adverse effects [1]. Therefore, use of
diuretics, including loop diuretics, is an important compo-
nent of complex therapy of patients with HE.

The current guidelines do not have a clear answer to the
question of which of the modern loop diuretics has advan-
tages when used in patients with HE. At the current stage,
the question of choosing the best loop diuretic remains de-
batable [2, 3]. Furosemide appeared on the pharmaceutical
market earlier than torasemide. As a result, experience of
furosemide usage in clinical settings is much greater than
the experience of torasemide. However, the principles of
evidence-based medicine require that, if there is a choice
in treatment, the drug with the best effect on the patient’s
quality of life and prognosis must be used.

THE AIM
The aim is to conduct a comparative evaluation of the effec-
tiveness of torasemide and furosemide in patients with HE.

MATERIALS AND METHODS
Analysis of the existing clinical trials and meta-analyzes
that combine the results of the completed studies aimed at

Wiad Lek. 2021;74(4):1003-1006

the investigation of the comparative efficacy of furosemide
and torasemide in patients with HE

REVIEW AND DISCUSSION

Loop diuretics remain the most effective means of reducing
the clinical symptoms and signs of HFE. To date, there are
numerous studies that indicate the advantages of torase-
mide over furosemide in the treatment of patients with HE.

In an open-label TORIC study (Torasemide in Conges-
tive Heart Failure), torasemide has shown clear beneficial
effects on prognosis and a more significant improvement
in the clinical condition of patients with HF compared with
other diuretics, including furosemide. The study involved
1377 patients with chronic HF (NYHA II-III). Torasemide
at a dose of 10 mg / day compared with furosemide at a
dose of 40 mg / day and other diuretics significantly re-
duced overall mortality — by 51.5%, cardiovascular death
- by 59.7%, sudden death - by 65.8%. At the same time,
functional improvement assessed as class reduction by
New York Heart Association (NYHA) was observed in a
larger number of patients receiving torasemide (45.8%)
than in patients receiving furosemide or other diuretics
(37.2%) (p=0.00017). There was also better tolerability of
the drug (torasemide) with less probability of side effects.
It significantly less often led to the development of hypo-
kalemia than furosemide (12.9 and 17.9%, respectively,
p=0.013) [4].

Another open-label randomized study of 237 patients with
chronic HF (NYHA II-1V) (Miiller K., 2003) has also shown
a more significant clinical improvement by at least one
NYHA class in patients treated with torasemide compared
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to furosemide (p=0.014). In the given study, torasemide has
shown significantly higher tolerability (p=0.0001): reduced
restrictions in daily life (p=0.0002), the number of mictions
at 3, 6 and 12 hours after taking a diuretic (p<0,001 at all
time points) and urgency to urinate (p<0.0001) compared
to treatment with furosemide [5].

In the study by Murray et al. (2001) involving 234 patients
with chronic HE there was a significant reduction in the
frequency of rehospitalization for HF when comparing
torasemide with furosemide (32% vs. 17%, p<0.01) and
other cardiovascular causes (59% vs. 44%, p=0.03). Patients
in the torasemide group were hospitalized for HF almost
for a twice less period (106 vs. 296 days in the furosemide
group, p=0.02) [6].

The results of several recently-conducted meta-analyzes
studying comparative evaluation of the clinical effects from
the mentioned loop diuretics in patients with HF have also
shown the clinical advantages of torasemide over furose-
mide.

According to the analysis performed by DiNicolantonio
(2012) there was a significant reduction in the overall risk
of HF rehospitalization (p<0.0001), as well as a reduction
in the risk of further HF rehospitalization (p=0.008) and
cardiovascular events (p=0,03) in patients treated with
torasemide and having at least one rehospitalization in the
anamnesis. Moreover, the tendency for overall mortality
reduction was also noticed in patients in the group of to-
rasemide (p=0.54) [7].

The results of the meta-analysis by Shah et al. (2018) have
shown that torasemide significantly reduced the risk of HF
rehospitalization (p<0.0001) and cardiovascular events
(p=0.01) compared with furosemide. The given results
confirm the clinical advantage of the drug and indicate an
increase in cost-effectiveness of HF therapy due to reduced
costs of rehospitalization with torasemide: replacing furose-
mide with torasemide could save about $ 4 billion per year
through reducing the risk of rehospitalization for HF by 67%.
However, the analysis of the frequency of deaths and side
effects has not revealed significant intergroup differences
(p=0.38) [8].

The conducted meta-analysis by Kido et al. (2019) has
shown that the use of torasemide in patients with decom-
pensated HF was accompanied by a higher frequency of
functional improvement by at least 1 NYHA class (45% vs.
36.1%, p<0.0004). In the torasemide group there was a less
pronounced decrease in blood potassium level compared
with the use of furosemide and other diuretics used in HE.
The proportion of patients with low potassium level was
significantly higher in the group of furosemide and other
diuretics than in the group of torasemide (17.9% vs. 12.9%;
p=0.013). There was no statistically significant difference
in mortality rates between the torasemide and furosemide
groups (p=0.99). Similarly, no statistically significant inter-
group differences were found in the frequency of rehospi-
talizations for HF (p = 0.15) and for cardiovascular events
(p=0.22) [9].

A meta-analysis by Miles et al. (2019) has confirmed the
advantage of torasemide in reducing the risk of rehospital-
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ization for HF and having functional improvement of NYHA
class. However, overall mortality rates were similar between
the torasemide and furosemide groups [10].

A meta-analysis by Abraham et al. has shown that the use
of torasemide is associated with a much more pronounced
functional improvement from NYHA III/IV to NYHA I/
IT (p=0.004), reduced mortality from cardiac causes com-
pared with furosemide in patients with HF (p<0,001). The
torasemide treatment results in a tendency to reduce the
frequency of hospitalizations for HF compared with furo-
semide (p=0.07). The studied diuretics do not differ in the
effect on overall mortality (p=0.65) and in the frequency of
side effects in patients (p=0.48) [11].

Thus, all the results of the meta-analyzes of the main
comparative studies of furosemide and torasemide in HF
have shown that torasemide can significantly alleviate the
course of HF and reduce the frequency of rehospitalizations
for HF and cardiovascular events compared to furosemide.
The safety profile of torasemide is also more favorable, as it
is associated with a reduced risk of hypokalemia compared
to furosemide. However, in terms of the effect of torasemide
on the risk of death, the given meta-analyzes contradict the
results of the already mentioned largest comparative study of
torasemide TORIC (significant reduction in patient mortali-
ty along with vivid functional improvement of NYHA class).
In this respect, it is especially long-awaited and relevant to
obtain the results of the TRANSFORM-HF study launched
in 2018, the main task of which is to determine whether there
are differences between torasemide and furosemide in terms
of impact on mortality from all the causes [12].

The favorable clinical effects of torasemide received in
the course of the conducted research can be explained by
important features of pharmacokinetics and mechanisms
of action of the drug. The bioavailability of torasemide is a
stable indicator, equals to 80-100% and does not depend on
food intake or the presence of edema of the intestinal wall
(common in HF). In its turn, the bioavailability of furose-
mide varies ranging between 10-90% and decreases in the
case of taking the drug with food, as well as in patients with
edema of the intestinal wall by approximately 30% [13]. In
addition, torasemide is characterized by a faster onset (1.1
vs. 2.4 h) and a longer duration (18-24 vs. 4-6 h) of action
compared to furosemide. Among other things, torasemide
reduces the risk of postdiuretic rebound phenomenon in the
form of water and sodium retention (due to lower likelihood
of achieving subtherapeutic concentrations of the drug in
blood compared with short-acting furosemide) [14]. An-
other advantage of the long-term effect of torasemide is the
possibility to take the drug once a day (compared with the
scheme 2 times a day, typical for furosemide). The smooth
diuretic effect of torasemide is accompanied by a decrease
in urination compared with furosemide and does not limit
patients’ activity, which in general increases adherence to
treatment by approximately 13% [15].

Torasemide is proven to have an antialdosterone effect
due to blockade of aldosterone receptors and decreased
aldosterone synthesis [13, 16]. Due to the antialdosterone
effect, torasemide slows down the process of fibrosis in the
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myocardium and vascular wall, and also has a minimal
kalliuretic effect, which reduces the risk of hypokalemia
in contrast to furosemide. It is known that hypokalemia is
associated with an increased risk of severe arrhythmias and
worsening of the prognosis [11]. The use of drugs aimed at
minimizing fibrosis can prevent heart dysfunction, reduce
cardiac muscle stiffness, slow myocardial remodeling, reduce
the risk of sudden death due to arrhythmias, improve cardiac
function and reduce NYHA class, especially in patients with
more pronounced myocardial fibrosis [17]. In the study by
B.Lodpez et al. immediate-release (IR) torasemide has shown
to reduce the bulk fraction of collagen and the development
of fibrosis compared to furosemide. Myocardial fibrosis is
the result of increased accumulation of type I collagen in the
interstitium, as well as around the intramyocardial arteries
and arterioles. Torasemide IR (according to endomyocar-
dial biopsy) blocks the enzyme involved in the synthesis of
molecules of this type of collagen [18]. Thus after 8 months
of treatment it reduces the amount of collagen fraction in
the myocardium in patients with chronic HF (NYHA II-IV)
by 1.8 times. It is important to note that the diuretic activity
and antifibrotic properties of torasemide are observed at
different stages of treatment. Thus, antihypertensive and
diuretic effects occur immediately after the initial dose, and
the implementation of antifibrotic action can be observed
after 6-9 months of continuous therapy [19].

At the same time, a large-scale TORAFIC study (the
prolonged-release formulation of torasemide versus furo-
semide in patients with chronic heart failure) proves that
the prolonged-release formulation of torasemide (torase-
mide-PR) has no effect on myocardial fibrosis. Inability of
torasemide-PR to reduce myocardial fibrosis can probably
be explained by the form of release and, consequently, the
lower maximum concentration of the active substance in
plasma, insufficient to trigger the mechanisms by which
collagen synthesis is inhibited [20].

Considering the optimal choice of loop diuretic in patients
with HE we cannot disregard the new document of the Eu-
ropean Society of Cardiology published in 2019 “The Use of
Diuretics in Congestive Heart Failure — a Position Statement
from the Heart Failure Association of the European Society of
Cardiology.” This document draws doctors’ attention for the
first time to the advisability of patients’ transition to torasemide
after an acute episode of HF while previously taking furosemide:
“For patients who developed an acute heart failure episode while
previously taking a loop diuretic before admission, a higher
dose following discharge might need to be used. Additionally,
in case that this previous loop diuretic was furosemide, a switch
to either bumetanide or torsemide might be considered, as they
have a more predictable absorption pattern and bioavailability,
especially in the face of subclinical congestion” [21].

CONCLUSIONS

To date, there have been enough convincing evidence to
speak about the advantages of torasemide over furosemide
both in terms of its pharmacological properties and the
reduction in the frequency of hospitalizations, functional

improvement, improving the quality of life of patients with
heart failure. The safety profile of torasemide is also more
favorable, as it is associated with a reduced risk of hypoka-
lemia compared to furosemide. All these facts favor the use
of torasemide in patients with symptomatic heart failure,
as well as the transition from furosemide to torasemide in
patients with edema caused by heart failure, which remains
uncontrolled despite receiving optimal doses of furosemide.
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ABSTRACT

The aim: To analyze the relationship between non-alcoholic fatty liver disease and changes in the gut microbiota.

Materials and methods: The publications of domestic and foreign editions in the databases of the United European Gastroenterology (UEG) Journal, PubMed, MEDLINE, Web
of Science were processed and analyzed.

Conclusions: In recent years, non-alcoholic fatty liver disease was placed among the important diseases in gastroenterology. During this time, more and more data appear
on the link between changes in the human intestinal microbiome and the development of metabolic diseases, including NAFLD. Contemporary research has indeed found
evidence of such a relationship. Thus, some strains of microorganisms have been identified in more detail, which directly or indirectly affect the development or course of the
above-mentioned disease. For a better understanding of the strategies for the treatment of pathologies, it is necessary to delve into the study of etiological factors, therefore,
NAFLC cannot be considered a pathology that has been sufficiently studied. Indeed, recent data indicate that the development and severity of the course of the disease are not

always associated with the physiological processes already known to us.

KEY WORDS: Non-alcoholic fatty liver disease, intestinal microbiota, human microbiome

INTRODUCTION

Currently, non-alcoholic fatty liver disease (NAFLD) is
the leading cause of chronic liver disease worldwide, even
in developed countries, and the number of patients is
constantly growing. The worldwide prevalence of NAFLC
is reported to be 24% [1]. NAFLD is very common in
South America and the Middle East, followed by Asia, the
United States and Europe (31%, 32%, 27%, 24% and 23%,
respectively), while there are fewer NAFLD patients in
Africa (14 %). This pathology often has similar symptoms
with other metabolic disorders, including type 2 diabetes
and obesity. Recent studies have highlighted the role of
gut microbiota composition in the pathophysiology of
many diseases. With regard to NAFLD, experiments
carried out using gut microbiota transplantation in an-
imal models that did not have a tendency for NAFLD,
showed that the development of fatty liver disease is
associated with intestinal bacteria. Moreover, in patients
with NAFLD, changes in the composition of the intestinal
microbiota were observed.

THE AIM

Analyze the relationship between non-alcoholic fatty liver
disease and changes in the intestinal microbiota based on
the studies and works already described.

Wiad Lek. 2021;74(4):1007-1010

MATERIALS AND METHODS

To achieve this goal, publications of domestic and foreign
publications found by stated keywords “Non-alcoholic
liver disease”, “changes in the intestinal microbiota”, “over-
weight”, “obesity” in the databases of the United European
Gastroenterology (UEG) Journal, PubMed, MEDLINE,

Web of Science were processed and analyzed.

REVIEW AND DISCUSSION

The microbiome of the gastrointestinal tract is represented
by different bacteria, both quantity and quality. Their high-
estlevel and diversity are presented in the colon. Dominant
groups of bacteria were presented by Firmicutes, Proteo-
bacteria, Actinobacteria and Bacteroidetes. High levels of
the latter correlated with higher individual susceptibility
to pathologic conditions, including obesity. [2] However,
to talk about the similarities in microbiota compositions at
the population level is difficult and incorrect. After all, even
identical twins have different microbiomes. [3] It is known
that in the large intestine many bacteria coexist, includ-
ing such important for its proper functioning bacteria as
Escherichia coli (E. coli), Campylobacter jejuni, Salmonella
enterica, Vibrio cholerae and Bacteroides fragilis, usually in
very low quantities (<0, 1% intestinal microbiome). [3,4]
The microbiome differs in the same parts of the intestine,
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depending on its proximity to the intestinal mucosa. Thus,
Bacteroides, Streptococcus, Bifdobacterium, Enterobacte-
riaceae, Enterococcus, Clostridium, Ruminococcus and
Lactobacillus inhabit the parts that are farther from the
mucosa, while Clostridium, Lactobacillus, Enterococcus
and Akkermansia are located closer to its surface. [5] The
composition of the microbiome is influenced by many
external factors, such as diet, birth method, geographical
location, genetics, etc. [6,7] The composition of the micro-
biome is unique to each person, but changes may occur
during a lifetime and can affect the immune, metabolic
and phenotypic processes of the host. [8] As stated by
such authors as Kovacs and others, we it can be stated that
genetics play a key role in the formation of the intestinal
microbiome, as shown by studies on mice. [9] However,
human subject research provide different results and so,
even in genetically related individuals the structure of the
intestinal microbiota didn "t have much similarities. [10,11]
Various manipulations that affect the change of intestinal
microbiota lead to worsening or improvement of the course
of a disease, and sometimes - to development of new dis-
eases in a person. It is believed that the the link between
the biological processes of the intestinal microbiota and the
development of liver diseases is observed from the moment
of fetal development, because the formation of the liver
begins directly from the foregut. This link remains after
birth, as the liver receives 75% of the blood flow from the
intestinal portal. [12] The connection between the human
microbiome and the development of NAFLD was first pro-
posed in 1980, when patients with concomitant NAFLD
underwent surgical bypass of the intestine, followed by the
prescription of antibacterial drugs. Antibacterial therapy
improved the course of NAFLD . [13]

Different studies on humans and animals, clearly out-
lined the connection between dysbacteriosis and NAFLD
[14,15], as well as the severity of the latter. [16] According
to Spencer et al. it was found that along with the decrease in
choline levels, the accumulation of fat in the liver depended
on thelevel of Erysipelotrichia and Gammaproteobacteria
in the intestine. Thus, according to these data, a higher level
of Erysipelotrichia was observed in patients with a higher
level of NAFLD, and a higher level of Gammaproteobac-
teria — on the contrary, was found in patients with a low
NAFLD development. Comparisons were made between
the two groups — underweight and obese patients. It was
found that patients with NAFLD had an increase in the
level of gram-negative bacteria (Bacteroidetes up to 20%)
and a decrease in the level of Firmicutes (SCFA-producing
Lachnospiraceae, Lactobacillaceae and 7a-dehydroxylating
Ruminococcaceae) to 24% compared to patients without
obesity. However, in patients with NAFLD, there was an
increase in the number of opportunistic pathogenic mi-
croorganisms that produce lipopolysaccharides, compared
to the other group of patients. [17]

In 2017, new data emerged stating that even different
forms of nonalcoholic fatty hepatosis are accompanied
by different balance ratios of the intestinal microbiota.
Thus, according to the Loomba et al, in patients with
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mild to moderate severity forms of NAFLD, a higher level
of Firmicutes was observed compared to patients with
severe fibrosis. In regards to Proteobacteria the situation
was different — higher levels were found in patients with
severe forms of fibrosis. In turn, Eubacterium was ob-
served in higher numbers in patients with mild forms of
fibrosis, while elevated levels of E. coli were detected in
later stages of NAFLD, however, in this group of patients
there was a decreased level of Ruminococcus obeum and
E. Rectale [18] There was also other evidence of a rela-
tionship between intestinal microbiota imbalance and the
development of NAFLD. Studies involving other classes of
the intestinal microbiota, such as Allisonella and Parabac-
teroides, as well as Anaerosporobacter and Faecalibacte-
rium, have shown that the former were more common in
patients with a concomitant diagnosis of NAFLD than the
other three [19].

According to Mouzaki et al. lower levels of Bacteroidetes
were also observed in patients with nonalcoholic hepatosis,
compared to patients without fibrosis. Moreover, according
to these data, significant differences in the composition
of the intestinal microbiota between patients with mild
fibrosis and healthy patients were not found. [14]

Despite data on the influence of genetic factors on the
composition of the hosts" intestinal microbiota, it is known
that changes in the relation of different species of bacteria
also depend on lifestyle, including malnutrition, urbaniza-
tion, reduced physical activity, worsened living conditions,
uncontrolled use of antibiotics and improved hygiene. All
of these factors affected the composition of our microbiota,
as well as the emergence of so-called diseases of modern
civilization, which contributes to changes in the microbiota
and morbidity. [20] Diet is considered to be one of the most
powerful aspects of microbial communities [21,22]. Studies
have shown, that such changes in diet, like inclusion of high
levels of sugar and fat, deeply affected the gut microbiota,
with changes in the relation of Firmicutes to Bacteroidetes
and an abrupt decrease in bacterial variety[23,24]

Recent data show that the appointment of antibacterial
drugs, as the main method of treatment of many diseases
today, leads to a significant reduction of important for
the proper functioning of the body, microorganisms, and
sometimes their disappearance from the patient’s microbi-
ome. [25] Instead, the literature describes data on the pos-
itive effects of prescribing antibacterial drugs, in particular
in the treatment of NAFLD. Models were described, in
which treatment with antibacterial drugs lasting 6 months,
mainly the subsequent use of norfloxacin and neomycin,
led to a decrease in bacterial growth of the microbiota
in the intestinal lumen, which improved the course of
NAFLD, as well as improved liver function in cirrhosis.
[26] According to Gangarapu V et al., administration of
rifaximin may reduce circulating endotoxin (LPS) and
alanine aminotransferase levels in patients with NAFLD.
[30] Back in 2008, Wu W showed that experimental oral
administration of cidomycin increased the rate of transit
through the small intestine and decreased the serum al-
anine aminotransferase, aspartate aminotransferase and
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tumor necrosis factor-a levels in rats with NASH, indicat-
ing the cydamicins potential for lowering NASH activity
by changing the gut microbiome. [27]

However, recent reports show an increasing trend
towards antibiotic resistance, so the widespread use of
antibiotics is currently accompanied by a highly negative
health response.

In recent years, there have been reports of a positive effect
from intensive growth of some microorganisms on human
health, namely, it was found that Akkermansia muciniphila
is involved in the destruction of mucin, which, in turn,
is positively correlated with weight loss and reduction of
NAFLD risk. [28]

According to the latest EASL / EASD / EASO recommen-
dations, pharmacological treatment of NAFLD begins only
when liver fibrosis is confirmed. In other cases, non-phar-
macologic methods are use, which mainly consist of lifestyle
changes. However, the recommendations do not include
any treatment aimed at correcting the composition of the
intestinal microbiota, as this issue is not sufficiently studied.

Despite all the factors, at the moment diet remains one
of the universal methods of influencing the composition of
the microbiota. It is known that the entire human micro-
biome is actively involved in digestion. Its main role is to
breakdown and absorb substances from food. Substances
that penetrate the epithelial barrier, affect even the most
remote cells of the body, using the bloodstream as a method
of transportation. [29] This is supported by descriptions
of L-carnitine metabolism, which is contained mainly in
red meat. Gut microorganisms and the liver convert it
into trimethylanin N-oxide, which leads to the develop-
ment of atherosclerosis. Thus, according to RA Koeth, in
vegetarians the composition of the microbiota contributes
to significantly less formation of trimethylanin N-oxide
compared to those who include meat in the diet. [30]

CONCLUSIONS
Thus, the intestinal microbiota may be associated with det-
rimental effects on the liver, in particular, the development
of NAFLD, and changing the composition of the intestinal
microbiota through diet may be an effective strategy to
improve the course of liver disease. The main goals of
steatohepatitis treatment include the reduction of its stage,
lowering insulin resistance, prevention of steatosis progres-
sion and reduction of oxidative stress. The cornerstone of
NAFLD treatment, of course, is lifestyle changes. At the
same time, adherence to low calorie diet and reduction of
consumption of foods and beverages with high fructose
content, along with weight loss and reduction of liver
steatosis, may quickly change the intestinal microbiome.
The purpose of diet therapy is a gradual decrease in body
weight by 1.5-2 kg per month (up to 7% or more) - this
may reverse hepatic steatosis. In NASH, however, weight
loss should be 210% of baseline.

Based on the above, there is an urgent need for further
research to identify the link between the intestinal micro-
biota and the development and progression of NAFLD.
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ABSTRACT

The aim: To analyse data from recent studies, dedicated to the use of non-steroidal anti-inflammatory drugs (NSAIDs); to evaluate the best clinical practice in the use of NSAIDs
in order to prevent side effects (SEs) in different clinical scenarios; to optimise treatment of patients at risk of NSAIDs-related SEs.

Materials and methods: A comprehensive bibliographic search was performed using the keywords “NSAIDs’, “NSAID gastropathy”, “NSAID enteropathy’, “complications of
NSAID therapy", “cardiovascular disease’, “cardiovascular risk”in the PubMed, Web of Science, Cochrane Library, Google Academy databases.

Condlusions: NSAID-induced gastrointestinal lesions are a relevant problem of internal medicine, this is due to the fact that the pathogenic mechanisms of this process are still
unclear. All the gastrointestinal tract (GIT) related risk factors(RFs) for gastro- and enterocolonopathies associated with the use of NSAIDs should be taken into consideration by
physicians of all specialties. The examination and diagnostic of the GIT should be performed regularly to prevent complications. Uncontrolled, long-lasting, unprescribed NSAID

usage should draw the attention of doctors, especially in patients with comorbid states.

KEY WORDS: non-steroidal anti-inflammatory drugs; NSAID gastropathy; NSAID enteropathy; complications of NSAID therapy; cardiovascular diseases; cardiovascular

risk; diclofenac; nimesulide; celecoxib; complications prevention

INTRODUCTION

Literature data from many recent studies indicate a signifi-
cant increase in the incidence of drug-related gastrointestinal
tract (GIT) lesions. The topic is of paramount importance
in clinical practice [1]. Drugs that have adverse effects on
the GIT include antibiotics, aspirin and other anti-plate-
lets drugs, steroids, anti-hypertensives, and other agents.
However, most of GIT lesions are associated with the use
of non-steroidal anti-inflammatory drugs (NSAIDs), pri-
marily during uncontrolled usage. The duration, frequency
and dosage of NSAID prescriptions are quite diverse and
physicians across all specialties use them in their daily
practice, including therapists, pediatricians, cardiologists,
rheumatologists, but most often — general practitioners —
family medicine. Worldwide, several million people of all
ages use NSAIDs daily as prescribed by their doctor [2]. In
the United States and developed countries of Europe, 70% of
people older than 65 take NSAIDs at least once a week, and
34% of them take NSAIDs every day, despite the presence of
risk factors, the development of undesirable adverse effects,
in the GIT and cardiovascular system (CVS), kidneys and
liver [3].Such statistics are mainly explained by the uncon-
trolled use of these drugs which are sold over-the-counter.
Compared to the usage of NSAIDs when prescribed by a
doctor, self-prescribed usage occurs 7 times more often.
Patients often cannot evaluate the potential interactions that
might occur between NSAIDs and other medication, used

Wiad Lek. 2021;74(4):1011-1018

by the patient to treat other conditions that they might have.
Unfortunately, such uncontrolled behavior can considered
as an additional RFs for the development of SEs, such as
dyspepsia, peptic ulcer formation, bleeding, obstruction,
and perforation. NSAIDs can damage the GIT from the
esophagus to the rectum, but the proximal section is about
6 times more likely to be affected. The most common and
potentially dangerous SE is the so called NSAID-induced
gastropathy. This condition manifests with erosive and/or
ulcerative lesions of the gastroduodenal tract, which are seen
during endoscopy [4,5] in the form of acute multiple gastric
erosions and/or ulcers in the absence oflocal inflammation
and histological changes [6].

THE AIM

The aim was to analyze data from recent studies dedicat-
ed to the use of non-steroidal anti-inflammatory drugs
(NSAIDs); to evaluate the best clinical practice in the use
of NSAIDs in order to prevent side effects (SEs) in different
clinical scenarios; to optimize treatment of patients at risk
of NSAIDs-related SEs.

MATERIALS AND METHODS

We identified and reviewed a total of 130 publications
published between 2006 and 2021.
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REVIEW AND DISCUSSION

The increase in the number of cases and severity of intesti-
nal lesions (NSAID-induced enteropathies and colopathy),
which are much more difficult to diagnose, is unreasonably
overlooked. They account for 40% of all NSAID-related
complications. However, lesions of the GIT mucosa do
not occur in all patients taking NSAIDs and are often as-
sociated with additional RFs, including: age over 65 year;
co morbid states (e.g., cardiovascular or kidney disease);
known history GIT lesions and/or GIT complications; the
use of high doses of NSAIDs, as well as a combination of
two or more NSAIDs; concomitant use of low doses of
aspirin; concomitant use of anticoagulants and glucocor-
ticosteroids; Helicobacter pylori (HP) infection.

According to the recommendation of the American
College of Gastroenterology (ACG), additional RFs in-
clude: taking NSAIDs on an empty stomach (before eat-
ing); unhealthy lifestyle, which include smoking, abusive
drinking and concomitant cardiovascular, liver and renal
diseases [7].

Depending on the presence of several RFs, patients can
be stratified for the risk of NSAID-induced GIT lesions into
the following risk groups: high risk (recent complications
of peptic ulcer disease in the anamnesis, as well as 3 RFs
or more); moderate risk (1-2 RFs); low risk (no RFs) [8, 9].

It is recommended to avoid or limit the administration of
NSAIDs to subjects with high cardiovascular risk (CVR),
on the SCORE scale (210%), especially in the presence
of myocardial infarction (MI), acute coronary syndrome,
clinically severe coronary heart disease, aortic aneurysm,
acute cerebrovascular disease, progressive chronic heart
failure (CHF) and other significant cardiovascular co-
morbidities. Particular caution should be also exercised in
patients affected by diabetes mellitus (DM) with end-organ
damage, or other RFs, such as chronic kidney disease, espe-
cially when the glomerular filtration rate <30 ml/min/1,73
m*(you may have mixed two sentences, revise) [10].The
results of a multicenter cross-sectional observational study
of patients with osteoarthritis (OA) conducted in Spain
showed that among 17,000 patients with OA, 60.3% of
patients had a high gastrointestinal risk, while 32% had a
history of cardiovascular events and uncontrolled arterial
hypertension (AH) was recorded in 22.6%. And despite
having RFs and contraindications, to more than 50% of
those patients, NSAIDs were prescribed for analgesia
[11]. Therefore, the question of safe and effective NSAIDs
prescription is still relevant, taking into account all RFs
and comorbidities [12].

The basis for adequate administration of this class of
drugs is a correct understanding of their action, the mech-
anism of pathogenesis, and the possible development of
GIT complications. NSAIDs have been shown to inhibit
prostaglandin (PG) synthesis from arachidonic acid by
blocking the enzyme cyclooxygenase (COX) [13]. To date,
two isoforms of COX are known: COX-1, located in the
cells of various organs, provides their normal function by
regulating the production of PGs.The isoform COX-2 is
formed when various inflammatory processes occur in
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the body and provide the synthesis of pro-inflammatory
PGs. The anti-inflammatory effect of NSAIDs is associated
with the blockade of COX-2, while the SEs on the GIT,
kidneys, CVS, liver are mediated by COX-1 inhibition.
Recently, data of the new isoform COX-3, have emerged,
whose inhibition leads to a decrease in the content of PG
E2. Since the latter is found in the cerebral cortex and heart,
it provides a central antipyretic and analgesic effects [14].
The basis of the mechanism of action for all NSAIDs is the
suppression of both COX-1 and COX-2. The selectivity of
NSAIDs is usually considered in the context of the pre-
dominant inhibition of COX-2, but the selectivity index
of COX-2 is defined as the ratio of inhibitory activity of
COX-1/ COX-2. Thus, a lower selectivity index provides
more inhibition of COX-2 by NSAIDs. [6, 15].

The basis of the pathological changes in the gastrointes-
tinal tract is the disruption of three levels of protection of
the mucous membrane (MM): chemical (muco-bicarbon-
ate), cellular, and tissue [16, 17]. The imbalance between
protective and damaging factors underlies ulcerogenesis
[18-20]. Several theories aim at explaining the develop-
ment of GIT pathologies. The first of them is vascular, the
main idea of which is ischemia of the gastric wall as a RF
of ulceration. According to the peptic theory, pepsin and
hydrochloric acid (HCI) are the main damaging factors
affecting the gastric mucosa. (“without acid, there is no
ulcer”) The inflammatory theory identifies the gastritis as
a pre-ulcerative condition. Another theory is the so called
neurovegetative, according to which pathological changes
of the mucous membrane are secondary to dysfunction
of the autonomic nervous system. The theory of stress ex-
plains the relationship between the formation of ulcers and
the production of mucus and its components. In addition
to these theories, there is evidence supporting the role of
HP in the pathogenesis of peptic ulcer disease. However,
most of these theories mainly explain the development
of gastropathy and do not fully cover the pathogenesis of
ulcerative lesions of the intestine [21-24].

According to authors Bjarnason I and Takeuchi K, the
total number of lesions of the distal intestine on the back-
ground of NSAIDs may even exceed the number of cases
detected in the upper tract [25-26]. To better understand
the effects of NSAIDs, namely ulcerogenesis, several patho-
genetic mechanisms need to be considered. According
to the first, the increase in the synthesis of leukotrienes
and peptide-leukotrienes due to the metabolism of ara-
chidonic acid leads to the development of infiltration of
the MM by neutrophils [6, 27].

The next mechanism is the activation of lipid oxidation
and as a consequence the accumulation of free radicals
in tissues. NSAIDs are thought to disrupt the glutathione
reduction cycle, which plays an important role in neutral-
izing free radicals [27-29].

The most studied is the third mechanism of damage to
the intestinal MM, which describes the ability of NSAIDs
to inhibit the synthesis of nitric oxide (NO), derivatives
of which (peroxynitrite) have a local altering effect on
MM [30].
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Table 1. Classification of nonsteroidal anti-inflammatory drugs depending on their ability in therapeutic doses to selectively block the activity of COX-1

and COX-2 (J. Frolich, 1997)

Group of drugs

Preparations

Selective COX-1 inhibitors

Low doses of acetylsalicylic acid

Non-selective COX-1 and COX-2 inhibitors

Diclofenac, ibuprofen, piroxicam, indomethacin, naproxenandothers

Selective COX-2 inhibitors

Meloxicam, nimesulide

Highlyselective (specific) COX-2 inhibitors

Celecoxib, rofecoxib

Note: COX iscyclooxygenase.

The mechanisms of development of gastro- and en-
do-colonopathy differ. After all, enteropathy develops not
only as a result of local NSAIDs effect, but also due to their
systemic action.Like gastropathy, enteropathies develop
because of inhibition of COX-1 and COX-2 activity, which
contributes to tissue damage. The basis of NSAIDs-asso-
ciated enteropathies lies in the cumulative effects on the
intestine. The above drugs have the ability to be absorbed
in the ileum and by enterohepatic recirculation to be re-
leased into the duodenum together with bile, which leads
to even greater damage to the mucous membrane. Damage
of the intestine occurs due to rupture of the lipid bilayer of
epithelial cells by separation of oxidative phosphorylation.
Whereas, in the development of NSAIDs gastropathy the
critical moment is the adhesion of leukocytes to vascular
endothelium [22, 31-34].The issue of changing the quanti-
tative and qualitative composition of the microflora against
the background of the use of NSAIDs deserves special
attention. Physiologically normal microflora protects the
MM of the intestine from aggressive factors, and long-
term use of NSAIDs leads to an increase in the content of
gram-negative bacteria and its detrimental effect, which
has been confirmed in several studies [22, 31]. Excess
bacterial growth in the small intestine can lead to sup-
pression of gastric secretion. Moreover, the use of proton
pump inhibitors (PPIs) can worsen the course of NSAID
enteropathy [22, 31].

Deepening knowledge and accumulation of clinical data
on the mechanisms of action of NSAIDs allowed to form a
working classification and divide all existing NSAIDs into
four groups (Table I).

To understand, which drugs of this groups, should be
prescribed, let’s look through the most commonly used
NSAIDs in Ukraine. We will analise their safety and rates
of development of most common complications associated
with their use, taking into account the individual sensitivity
and comorbidities of the patient.

Acetylsalicylic acid (ASA), as a representative of selective
COX-1 inhibitors and a drug that is most often used in
clinical practice by physicians all around the world and
particularly in Ukraine. In cardiology, ASA is successfully
used for secondary prevention of cardiovascular disease
(CVD), in the form of mono and combination therapy.
The frequency of ASA use, as a representative of NSAIDs,
forces us to focus on a wide range of SE in the GIT. The
proximal parts of the GIT are most often affected. Studies
have shown that the frequency of occurrence of esophageal

erosions is around 22%, of ulcers — 0.9%, erosions of the
stomach and / or duodenum - 63.1%, and gastric and / or
duodenal ulcers — 40% [35, 36 ].

According to Srinivasan A. and De Cruz P. the ulcerogenic
effect of ASA on the intestine may be greater than on the
stomach and duodenum. According to current data, the inci-
dence of enteropathy associated with ASA is 50-71%, which
is due to continuous lifelong use by cardiac patients [37].

In 1986 I. Bjarnason and co-authors published the re-
sults of their study, which studied the effects of NSAIDs,
including ASA, ibuprofen, and indomethacin on the in-
testine. According to the data obtained, even short-term
(within 7 days) use of ASA led to a damage of the barrier
function of the intestine, and long-term to inflammation
of the small intestine.

Additionally, it was found that the formation of ulcers,
strictures, bleeding, as well as exacerbation and compli-
cations of inflammatory bowel disease, were caused by
NSAIDs, in particular ASA [38, 39].

According to the World Health Organization, even short-
term use of prophylactic doses of aspirin or a single loading
dose can increase the risk of serious GIT complications in
the form of subepithelial hemorrhages and erosions. This
, in turn, prompted the search for ways to prevent GIT
lesions which occur during ASA use. According to the
CURE study there may be clear linear relationship between
the dose of this drug and the ulcerogenic effect on the GIT.
The study results show that the frequency of GIT bleeding
directly depends on the dose of ASA: at a dose of less than
100 mg/day, bleeding was observed in 1.2% of patients; at
a dose of from 100 to 200 mg/day - in 1.7%; and at a dose
of ASA over 200 mg/day - in 2.5% of patients [40].

Therefore, when conducting long-term antiplatelet
therapy, the minimum effective dose of ASA is usually
recommended.

Nowadays, intestinal-soluble forms of ASA are increas-
ingly used, but they are not completely safe, as they can
affect the MM of the small intestine and lead to the devel-
opment of multiple petechiae, erosions, and ulcers.

The results of the data obtained in the study showed better
tolerability of ASA in the enteric form but risk of develop-
ment to severe GIT complications was not affected [41].

W. Kubler, H. Dariuss howed that the incidence of com-
plications did not depend on the form of ASA, which was
accompanied by a higher incidence of GIT bleeding and
perforation in patients receiving enteric ASA compared
with the traditional form [42].
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According to Henry D. et al., the pathogenesis of GIT
complications is based on the systemic action of the drug.
This implies that its enteric form cannot solve the problem
of GIT complications development at the moment [43].

Therefore, when deciding on the appointment of ASA,
health professionals need to consider the expected bene-
fits of its prescriptions and assess the risk of hemorrhagic
complications, in particular from the GIT, because the
probability of complications in the first month is three
times higher than regular use. If possible, avoid the simul-
taneous appointment of NSAIDs, glucocorticosteroids, and
anticoagulants due to the increased risk of bleeding [44-46].

If NSAIDs are needed concomitantly for analgesic
or antipyretic purposes, paracetamol and/or ibuprofen
should be preferred. The combination of selective COX-2
inhibitors with ASA is more justified in terms of GIT MM
protection, but is not justified in terms of the risk of CVS
complications and requires additional gastro-protectants.

The most common analgesic taken by patients of all ages
with and without a prescription is ibuprofen. The drug
belongs to the group of non-selective inhibitors of COX-1
and COX-2, despite this, ibuprophen showed the lowest
risk of NSAID-associated gastropathy, erosions, and ulcers
of the stomach and duodenum when compared to other
NSAIDs. For ibuprophen the risk was 1.0, for diclofenac
it was 2.3, for aspirin - 4.8, for indomethacin - 8.0, for
piroxicam - 9.0, for ketoprofen - 10.3. [47]. Analysis of the
data of a cohort of several studies conducted in the United
States and Canada showed similar results [48].

Ibuprofen is a relatively safe drug only when used in low,
analgesic doses. Increasing the dose of this drug leads to
changes in the acidity of gastric juice and the development
of NSAIDs-related gastropathy and its complications
[49,50].

Diclofenac has long been considered the “gold standard”
of non-selective NSAIDs. This drug is one of the most
studied and frequently used representatives of this group. It
has a well-defined anti-inflammatory and analgesic effect,
which is the key to success in patients with degenerative
and rheumatic diseases. According to the large MELISSA
study involving more than 9,000 patients with osteoar-
thritis who received meloxicam, 38% were more likely to
refuse treatment because of its ineffectiveness compared
with diclofenac (80 of 4635 vs. 48 0f 4688; p<0.01) [51]. This
indicates a better clinical efficacy of diclofenac compared
to meloxicam. Diclofenac has a lower incidence of gastro-
intestinal damage compared to ibuprofen and naproxen,
which is associated with predominant COX-2 inhibition.
The study data was also confirmed by other popula-
tion-based studies that showed a lower risk of gastroin-
testinal bleeding with diclofenac and ibuprofen compared
with indomethacin, piroxicam, and ketoprofen. However,
recent studies have shown that diclofenac is associated with
an increased risk of MI, drug-induced hepatitis, and acute
liver failure. This confirms the fact that this drug cannot
be considered completely safe. All non-selective NSAIDs
differ in the degree of adverse event (AE) on body systems.
So it is necessary to use selective COX-2 inhibitors, which
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show a high safety profile, taking into account RFs for the
development GIT lesions and comorbidities [52].

Nowadays, nimesulide is a widely used selective NSAID
in Ukraine. Among the advantages of this drug are high
bioavailability, rapid analgesia, powerful anti-inflammatory
effect, and low frequency of side effects. Easy tissue perme-
ability and its ability to quickly concentrate in the focus of
inflammation are associated with its molecule, which has
alkaline properties [53]. Nimesulide has low interference
with COX-1, so that its use is associated with a lower risk of
GIT complications. According to experts of the European
Society of Cardiology, such as Schmidt M., Lamberts M.,
Olsen A.M., the drug occupies an intermediate position
between meloxicam and celecoxib [54]. The expressed
analgesic, anti-inflammatory action of nimesulide in
various dosage forms allows its use for local and systemic
inflammation. This has been confirmed by several studies.

Thus, one meta-analysis showed that among 10,608
reports describing 16 571AE due to therapy with various
NSAIDs, nimesulide was twice as likely to cause GIT
complications than other NSAIDs. The frequency of side
effect (SE) in patients who participated in the study, was
10.4% for nimesulide group for diclofenac - 21.2%, for
ketoprofen — 21.7%, for piroxicam - 18.6% [55].

Another epidemiological study by J. Laporte et al. an-
alyzed 2,813 cases of GIT bleeding with nimesulide and
some other NSAIDs. The control group consisted of 7,193
patients without GIT complications. Nimesulide was found
to be safer than many other NSAIDs commonly used in
Europe: the risk of bleeding was 3.2 for nimesulide, 3.7 for
diclofenac, 5.7 for meloxicam, and 7.2 for rofecoxib [56].

Increasingly attention is focused on the hepatotoxicity
of NSAIDs, which is quite debatable. Diclofenac sodium
and aspirin are toxic to the liver. Later there were data
on idiosyncratic lesions of the liver that occurred after
taking indomethacin, diclofenac, sulindac. The issue of
hepatotoxicity of nimesulide is increasingly discussed in
foreign publications [57-59]. Some Italian scientists have
conducted studies to assess the hepatotoxicity of various
NSAIDs, including nimesulide, but the risk of liver damage
in patients taking nimesulide and other NSAIDs, including
diclofenac and ibuprofen, was not high [60].

A systematic review of randomized controlled clinical
trials analyzed the use of various NSAIDs (naproxen,
ibuprofen, diclofenac, celecoxib, rofecoxib, valdecoxib,
meloxicam) in patients with osteoarthritis or rheumatoid
arthritis. Patients that used diclofenac and rofecoxib were
found to have increased level aminotransferases (3.55%
and 1.8%, respectively) compared with placebo (0.29%)
and other NSAIDs (0.43%). The incidence of severe hepatic
impairment associated with NSAIDs was very rare and
did not exceed 0.04-0.06% compared with placebo. Drug
withdrawal due to hepatotoxic reactions was observed
only in patients taking diclofenac (2.17%), while for other
NSAIDs it was not statistically significant. Of the 37,671
hospitalized patients included in the study, only 1 case
was associated with hepatotoxic effects of NSAIDs, and
of the 51,942 deaths, only 1 case was associated with liver
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damage in the background of NSAID treatment; both
patients used naproxen [61]. Diclofenac and rofecoxib
had higher aminotransferase elevations than placebo and
other NSAIDs studied. None of the NSAIDs studied were
found to increase the incidence of toxic liver damage,
hospitalizations, or deaths.

According to the Study of Acute Liver Transplant
(SALT) - a study of NSAIDs-exposed acute liver failure
in European transplant centers, conducted by EMA,
which involved 54 transplant centers in Europe, the rate of
acute liver failure for the most common NSAIDs in these
countries was: 3.3 cases per 1 million for diclofenac, 5.9
for nimesulide and 8.2 for ibuprofen [62]. A similar fig-
ure for paracetamol (except in cases of overdose) was 9.8.
In two more epidemiological studies conducted in Italy,
researchers Mauro Venegoni, Roberto Da Cas, etc., found
that the level of all hepatopathies per 100 thousand human
years for nimesulide was 35.2, for ketoprofen - 25.2, for
diclofenac — 39.2, ibuprofen — 44.6 [63].

A recent systematic review and meta-analysis of 5 observa-
tional studies in South Korea showed a toxic effect of nimesulide
on the hepatobiliary system [RR 2.21, 95% CI 1.72-2.83].
According to these studies, the incidence of hepatotoxicity was
significantly higher in patients taking nimesulide compared
with other NSAIDs. Almost half of the patients receiving nime-
sulide (45.5%) required a liver transplant, or died of fulminant
liver failure, and a third developed hepatotoxicity within two
weeks of taking nimesulide. Therefore, recent studies confirm
that nimesulide, being safer for GIT complications, has an
increased risk of hepatotoxicity [64].

This issue requires further studies to investigate the effect
of drug dose and duration of treatment on liver damage.

This prompted the creation of a new group of NSAID
— coxibs. According to the developers, these are specific
COX-2 inhibitors. The first of the class of coxibs was
celecoxib. The peculiarity of these drugs is their higher
affinity for COX-2 rather than COX-1. It is believed that
this affinity of coxibs is based on the stereometric structure
of molecules, which enables non-competitive blocking of
the active center of the isoenzyme [31, 34]. At the same
level, there is a low dose-dependence in contrast to other
NSAIDs. This specificity of COX-2 inhibitors is of interest
to practitioners in the context of drug safety. According
to studies, long-term use of coxibs in rheumatic diseases,
much less often accompanied by the development of gas-
trointestinal complications [31-34]. However, based on
the results of the VIGOR study, cardiovascular safety after
the use of coxibs is questionable. Namely, according to the
results of 62 studies, which included 94.599 patients, the
incidence of MI was higher with selective NSAIDs than
non-selective NSAIDs, but a significant increase in risk
was observed only when taking rofecoxib. The results of
the study showed that the incidence of MI with rofecoxib
was higher compared with the group of patients who took
naproxen for rheumatoid arthritis (RA). However, at high
risk of gastrointestinal enteropathy, the use of naproxen in
combination with PPIs still had higher risk of development
of GIT complications, compared to coxib monotherapy.

This drug was developed to ensure gastrointestinal safety,
prevention of enteropathies, but the increase in cardiovas-
cular events wasn't taken into account.

The randomized MEDAL clinical trial also showed that
etoricoxib had a negative effect on blood pressure and had
almost the same number of cardiovascular complications
as diclofenac [65]. The Committee for Medicinal Products
for Human Use (CHMP) and the European Medicines
Agency (EMEA) has concluded that the use of selective
COX-2 inhibitors is associated with an increased risk of
thrombotic heart disease, vascular events, such as heart
attack and stroke, as well as decompensation of hyper-
tension (AH) and increased blood pressure. Therefore,
according to EMEA experts, COX-2 inhibitors should not
be recommended for patients with ischemic heart disease
who have suffered a stroke or who have been diagnosed
with peripheral artery disease.

However, inconsistent was the fact that the number of
serious complications of the proximal and distal GIT on the
background of taking etoricoxib and diclofenac was equal:
0.3 and 0.32 and 0.32 and 0.38 per 100 patient-years, re-
spectively [66, 67]. This fact wasa serious surprise, because
the main advantage of coxibs, which distinguishes them
from “traditional” NSAIDs, was the reduction of the risk
of dangerous complications from the GIT.

An important factor influencing the development of
complications from various organs and systems associated
with the use of NSAIDs is their timely diagnosis. There
is no specific diagnosis, but the possibility of complica-
tions from organs and systems, especially in patients at
risk, encourages us to perform periodic laboratory tests,
actively detectin stances HP infection, prescribe fecal
testing for occult blood and calprotectin detection. The
main methods of diagnosing lesions of the proximal and
distal GIT areesophagogastroduodenoscopy (EGDS) and
colonoscopy. If necessary, it is possible to conduct daily
esophageal-impedance-pH-monitoring. Examination of
the small intestine is less availablebecause video capsule
endoscopy is a more technically complex, expensive, and
less accessible examination than colonoscopy.

All of the factors stated above compel scientists to focuses
on the development of new methods of primary preven-
tion of the most common complications caused by taking
non-steroidal anti-inflammatory drugs. In the presence
of risks of gastrointestinal complications associated with
NSAIDs, selective COX-2 inhibitors are preferred. Addi-
tionally, studies have found the best safety profile in both
coxibs and selective NSAIDs. To prevent the development
of cardiovascular complications with coxib use, it is possi-
ble to prescribe non-selective NSAIDs with concomitant
use of gastroprotective agents, primarily proton pump
inhibitors and/or gastroprotectors.

CONCLUSIONS

As of today, the problem of NSAID-induced lesions of
the GIT remain a relevant issue. This is due to the fact
that the pathogenic mechanisms of this process are still
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unclear. All the GIT related risk factors should be taken
into consideration by physicians of all specialties during
their routine medical practice. The examination of the GIT
should be performed regularly to prevent complications.
Uncontrolled, long-lasting, unprescribed NSAID usage
should draw the attention of doctors, especially in patients
with comorbid states.

Diclofenac remains “Golden standard” of unselective
NSAIDs and has shown the lowest rate of GIT side effects,
when compared to ibuprofen and naproxen.

One of the most prescribed selective NSAID is nime-
sulide. It has a high safety profile, regarding GIT SEs on par
with meloxicam and celecoxib, but has high hepatotoxicity.

The highest safety profile regarding GIT hemorrhage
risks was seen in specific COX-2 inhibitors - coxibs. But
their use was associated with a higher CV risk, so they
should not be recommended to patients with cardiovas-
cular diseases.

Taking all of this into consideration, timely prevention,
and diagnosis of NSAID induced damage of the mucous
membrane of the GIT, as well as rational and individually
tailored NSAID prescription. The search for safer, less dam-
aging to the GIT, with lower CV risk and a nephron- and
hepatotoxicity is still ongoing. Until they are developed, if
the use of NSAIDs is inevitable, management of patients
with comorbid states should include additional measures
to prevent complications.

REFERENCES

1. Parfitt J., Driman D. Pathological effects of drugs on the gastrointestinal
tract: are view. HumPathol. 2007; 38(4):527-536. doi: 10.1016/j.
humpath.2007.01.014.

2. lee M., Feldman M. The aging stomach: implications for NSAID-
gastropathy. Gut. 1997; 41(4):425-426. doi: 10.1136/qut.41.4.425.

3. MorozovaT.E., Rykova S. M., Chukina M. A. NPVP-gastropatii u bol'nykh
s sochetannoj patologiej serdechno-sosudistoj sistemy | zabolevaniyami
sustavov | pozvonochnika. [NSAID gastropathy in patients with comorbid
diseases].Experimental and clinical gastroenterology. 2015;118(6):64-
70. (In Russian).

4. Novikov V. E., Kryukova N. 0., Krikova A. V. NPVP indutsirovannyye
gastropatii ikh profilaktika. [NSAID-induced gastropathies and their
prevention].Reviews on clinical pharmacology and drug therapy.
2008;6(1):26-30. (In Russian).

5. Scarpellini E., Vos R., Blondeau K. et al. The effects of itopride on
esophageal motility and lower esophageal sphincter function in man.
Aliment. Pharmacol. Ther. 2011;33(1):99-105. doi: 10.1111/j.1365-
2036.2010.04487.x.

6. Maev L.V, Andreev D.N., Dicheva D.T. Gastropatii, inducirovannye
nesteroidnymi protivovospalitel'nymi sredstvami: patogeneticheski
obuslovlennye podhody k profilaktike i terapii [NSAID-induced
Gastropathies: Pathogenetically Substantiated Approaches to
Prevention and Therapy]. Pharmateka. 2016;2:49-54. (In Russian).

7. LanzaF, ChanF., Quigley E. Guidelines for Prevention of NSAID-Related
Ulcer Complications. Am J Gastroenterol. 2009; 104(3):728-738.

8. Lapina T.L. Gastropatiia, indutsirovannaia nesteroidnymi
protivovospalitel'nymi preparatami: puti resheniia problemy. [Non-
steroidal anti-inflammatory drug-induced gastropathy: solutions]. Rus.
med. zhurn. 2009;2:54—7. (In Russian).

1016

9.

10.

1.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

Chan F. The David Y. Graham lecture: use of non-steroidal anti-
inflammatory drugs in a COX-2 restricted environment. Am J
Gastroenterol. 2008;103(1):221-227. doi: 10.1111/j.1572-0241.
2007.01545.x.

Karateev A.E., Nasonov E.L., Ivashkin V.T. et al. Racionalnoe-ispolzovanie
nesteroidnykh protivovospalitelnykh preparatov. Klinicheskie rekomendacii.
[Rational use of non-steroidal anti-inflammatory drugs. Clinical guidelines].
Rheumatology Science and Practice. 2018;56:1-29. (In Russian).
LanasA., Garcia-Tell G., Armada B., Oteo-Alvaro A. Prescription patterns
and appropriateness of NSAID therapy according to gastrointestinal risk
and cardiovascular history in patients with diagnoses of osteoarthritis.
BMC Med. 2011;9(1):38. doi: 10.1186/1741-7015-9-38.

Anders H., Vielhauer V. Renal co-morbidity in patients with rheumatic
diseases. Arthritis ResTher. 2011;13(3):222-232.

Blackler R., Gemici B., Manko A., Wallace J. NSAID-gastroenteropathy:
new aspects of pathogenesis and prevention. Curr Opin Pharmacol.
2014;19:11-6. doi:10.1016/j.coph.2014.05.008.

Kursov S.V., Nikonov V.V. Tsiklooksigenaza: fiziologicheskie effekty
i, deystvie ingibitorov i perspektivy i dalneyshego ispolzovaniya
paratsetamola (analiticheskiy obzor). [Cyclooxygenase:physilogical
effects, inhibitors action and perspectives of paracetamol usage].
Medicina neotloznyh sostoanij. 2016;5(76):27-35. doi:10.22141/2224-
0586.5.76.2016.76430. (In Russian).

. Lazebnik L.B., Belova G.V. Sistematiziruyuschaya klassifikatsiya

multifokalnyih povrezhdeniy slizistoy obolochki pischevaritelnogo trakta
nesteroidnyimi protivovospalitelnyimi NPVP | antitromboticheskimi
preparatami «Moskovskaya klassifikatsiya». [Systematizing classification
of multifocalle sions of the mucosa of the digestive tract by non-steroidal
anti-inflammatory and anti-thrombotic drugs]. Eksperimental'naiai
klinicheskaia gastroenterologiia. 2018;(151):19-27. (In Russian).
BarinovE., Sulaieva 0., LyakchY. et al. Platelet aggregation measurement
for assessment of hemostasis failure mechanisms in patients with
gastroduodenal ulcer bleeding. Clin Exp Gastroenterol. 2013;5(6):139-
48. doi:10.2147/CEG.545685.

Balukova E.V. NPVP-indutsirovannoy gastropatii: ot ponimaniya
mehanizmov razvitiya k razrabotke strategii profilaktiki | lecheniya.
[NSAID-induced gastropathy: from understanding of development
mechanisms to developing a prevention and treatment strategy]. RMJ.
2017;25(10):697-702. (In Russian).

Jarosz M., Szkaradek N., Marona H. et al. Evaluation of anti-inflammatory
and ulcerogenic potential of zinc-ibuprofen and zinc-naproxen
complexes in rats. Inflammopharmacology. 2017;25(6):653-663.
d0i:10.1007/510787-017-0361-0.

LimY., Lee J., KuYY. et al. Rescu strategies against non-steroidal anti-
inflammatory drug-induced gastroduodenal damage. J Gastroenterol
Hepatol. 2009;24(7):1169-78. d0i:10.1111/j.1440-1746.2009.05929.x.
Musumba C., Pritchard D.M., Pirmohamed M. Reviewarticle: cellular
and molecular mechanisms of NSAID-induced peptic ulcers. Aliment
Pharmacol Ther. 2009; 15;30(6):517-31. doi:10.1111/j.1365-
2036.2009.04086.x.

Wallace J. Prostaglandins, NSAIDs, and gastric mucosal protection: why
doesn’t the stomach digest itself? Physiol Rev. 2008;88(4):1547-65.
d0i:10.1152/physrev.00004.2008.

Balabantseva A.P, Kliaritskaia I.L., Tsapyak T.A. et al. Sovremennyiy
podhod k pervichnoy profilaktike NPVP-gastropatiy i enteropatiy.
[Modern approaches to primary preventionof NSAID-gastropathy and
enteropathy]. Crimean Journal of Internal Disease. 2015;(26):31-38. (In
Russian).



SHORT- AND LONG-TERM EFFECTS OF NSAIDS ON THE GASTROINTESTINAL MUCOSA: COMPLEX ANALYSIS...

23.

24.

25.

26.

2].

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Avramenko A.A., Gozhenko A.l., Goidyk V.S. lazvennaiabolezn’:
ocherkiklinicheskoipatofiziologii [Peptic ulcer disease:essays on clinical
pathophysiology]. Odessa; 2008, p.304. (In Russian).

Tsimmernan la.S. Gastroenterologiia: rukovodstvo [Gastroenterology:
a guide]. Moscow: GEOTAR-Media; 2012, p. 800. (in Russian).

Evseev M.A. Protivovospalitelnoe medikamentoznoe povrezhdenie
kishechnoy trubki: klinicheskoe znachenie, patogenez, vozmozhnosti
profilaktik.[Anti-inflammatory drug-induced injury to the intestinal
tube: clinical value, pathogenesis, possibilities of prevention].
Nevrologiya, Neiropsikhiatriya, Psikhosomatika. 2013;(1):79-87. (In
Russian).

Bjarnason I., Takeuchi K. Intestinal permeability in the pathogenesis
of NSAID-induced enteropathy. J Gastroenterol. 2009;44(19):23-29.
d0i:10.1007/500535-008-2266-6.

Podpletniaia E.A., MamchurV.l. Mechanisms of gastroduodenotoxicity of
non-steroidal anti-inflammatory drugs. Journal of the National Academy
of Medical Sciences of Ukraine. 2005;(1):47-62. (In Russian).
UspenskiyY.P, Baryshnikova N.V., Orlov 0.Y. etal. NPVP-assotsiirovannaya
patologiya zheludochno-kishechnogo trakta: vyibor preparata,
taktika vedeniya patsientov. [NSAID-associatedpathologyofthegas
trointestinaltract: choiceofthedrug, tacticsofpatientmanagement].
Spravochnikpoliklinicheskogovracha. 2014;(8):42-47. (In Russian).
Lanas A., Carrera-Lasfuentes P, Arguedas Y. et al. Risk of upper and
lower gastrointestinal bleeding in patients taking non-steroidal
anti-inflammatory drugs, antiplatelet agents, or anticoagulants.
Clin Gastroenterol Hepatol. 2015;13(5):906-12.e2. doi:10.1016/j.
gh.2014.11.007.

Sulaieva 0.N., Wallace J. L. Novaya strategiya gastrointestinalnoy
protektsii s ispolzovaniem gazoobraznyih mediatorov. [New strategy for
gastrointestinal protection based on gaseous mediators application].
Russian Journal of Gastroenterology, Hepatology, Coloproctology.
2016;26(3):17-23. (In Russian).

Klyaritskaya I.L., Balabantseva A.P., Fursova V.A. Enteropatii,
indutsirovannyie priemom nesteroidnyih protivovospalitelnyih
preparatov. [Enteropathies induced by intake of non-steroidal anti-
inflammatorydrugs]. Crimean Journal of Internal Disease. 2014;(22):38-
44. (In Russian).

Gubska 0.Ju., Kuzminets A.A. NPZP-enterotoksichnist: fokusna problem.
[NSAID enterotoxicity: focus on the problem]. Modern gastroenterology.
2018;(103):50-59. doi:10.30978/MG-2018-5-50. (in Ukrainian).
WatanabeT., Higuchi K., Kobata A. et al. Non-steroidalanti-inflammatory
drug-induced smallintestinal damageis Toll-likereceptor 4 dependent.
Gut. 2008;57(2):181-7. doi:10.1136/qut.2007.125963.

Tkach'S., Onischuk L., Balabantseva A. Efficacy and safety of Rebamipide
in prevention of NSAID-gastropathy. International Journal of
Biomedicine. 2017;7(1):57-59. doi:10.21103/article7(1)_shc1.
(ollaborative overview of randomised of antiplateled therapy - -I: Prevention
of death, myocardialinfarction and stroke by prolonged antiplateled therapy
in various categories of patients. Antiplatelet Trialists" Collaboration. BMJ.
2014;308(6921):81-106. PMCID: PM(2539220

Lanas A., Perez-Aisa M., Feu F. et al. A nationwide study of mortality
associated with hospital admission due to severe gastrointestinal
events and those associated with non steroidalantiinflammatorydrug
use. Am. J. Gastroenterol. 2015; 100(8): 1685—93. doi: 10.1111/j.1572-
0241.2005.41833.x.

Srinivasan A., DeCruz P. A practical approach to the clinical management
of NSAID enteropathy. Scand. J. Gastroenterol. 2017;52(9):941—947.
doi: 10.1080/00365521.2017.1335769.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

Bjarnason I. et al. Effect of non-steroidal anti-inflammatory drugs on
the human small intestine. Drugs.1986; 32 (1):35-41.

Bjarnason ., HayllarJ. Side effects of non-steroidal anti-inflammatory
drugs on the small and large intestinein humans.Gastroenterology.
1993;104(6):1832-1847. doi: 10.1016/0016-5085(93)90667-2.
Yusuf S., Zhao F., Mehta S. et al. Effect of clopidogrel in addition to
aspirinin patients with acute coronary syndromes without ST elevation.
The CURE trial investigators. N Engl J Med 2001; 345(7): 494-502.
Korneeva O.N., Drapkina 0.M. Profilaktika zheludochno kishechnyh
oslozhnenij pri prieme anti trombocitarnyh preparatov. [The prevention
of gastrointestinal complications in patients taking antiplatelet drugs].
Dokazatel'naya gastroehnterologiya, 2012; 2: 77-81. (In Russian).
Kubler W., Darius H. Primary prevention of coronary heart disease with
aspirin. J. Kardiol. 2015; 94(3): 66—73. doi: 10.1007/500392-005- 1309-8.
Henry D., Dobson A., Turner C. Variability in the risk of major
gastrointestinal complications from non aspirin non-steroidal anti-
inflammatory drugs. Gastroenerology. 2010; 105(4): 1078—88.
ACCF/ACG/AHA 2008 Expert Consensus Document on Reducing the
Gastrointestinal Risks of Antiplatelet Therapy and NSAID Use. J Am Coll
(ardiol 2008;52(18):1502—17. doi: 10.1016/}.jacc.2008.08.002.
Patrono C., BachmannF.,, Baigent C. et al. Expert consensus document on
the use of antiplatelet agents. The task force on the use of antiplatelet
agents in patients with atherosclerotic cardiovascular disease of the
European society of cardiology. Eur Heart J. 2004;25(2):166-81.
Patrono C., Baigent C., Hirsh J., Roth G. American College of Chest
Physicians. Antiplatelet Drugs. American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines (8th Edition).Chest 2008;
133(6):199-233.doi: 10.1378/chest.08-0672.

Garcia Rodrigues L. Variability in risk of gastrointestinal complications
with different non-steroidal anti-inflammatory drugs. Am. J. Med.
1998;104(3):30-34.

Singh G., Rosen Ramey D. NSAID induced gastrointestinal complications:
the ARAMIS perspective. J. Rheumatology. 1998:25(51):8—16.
TrelleS., Reichenbach S., Wandel S. etal. Cardiovascular safety of non-steroidal
anti-inflammatory drugs: network meta-analysis. BMJ. 2011; 342:1-86.
Mattia C., Coluzzi F. COX-2 inhibitors: pharmacological data and adverse
effects. Minerva Anesthesiology. 2005; 71(7—8):461—470.

Hawkey C., Kahan A., Steinbriick K. et al. Gastrointestinal tolerability
of meloxicam compared to diclofenac in osteoarthritis patients.
International MELISSA Study Group. Meloxicam Large-scale International
Study Safety Assessment. British J. Rheumatol. 1998;37(9): 937-945.
Lazebnik L.B., Golovanova E.V., Alekseenko S.A. et al. Rekomendatsii
po profilaktike i lecheniyu ezofago-gastro-entero-kolopatiy,
indutsirovannyih nesteroidnyimi protivovospalitelnyimi preparatami
(NPVP). [Recommendations for the prevention and treatment
of esophagogastro-entero-colopathy induced by non-steroidal
anti-inflammatory drugs “NSAID”]. Experimental and Clinical
Gastroenterology. 2018; 151(3): 4—18. (in Russian).

Bunczak-Reeh M., Hargreaves K. Effect of inflammation on the delivery
of drugs to dental pulp. J. Endod. 1998;24(12):822-824.

Schmidt M., Lamberts M., Olsen A. et al. Cardiovascular safety of non-
aspirin non-steroidal anti-inflammatory drugs: review and position
paper by the working group for Cardiovascular Pharmacotherapy of the
European Society of Cardiology. Eur. Heart J. Cardiovasc. Pharmacother.
2016;2(2):108-118.

ConfortiA., Leone R., Moretti U. etal. Adverse drug reactions related to the
use of NSAIDs with a focus on nimesulide: results of spontaneous reporting
from a Northern Italian area. Drug Saf. 2001; 24(14):1081-1090.

1017



Yana Y. Hnepa et al.

56.

57.

58.

59.

60.

61

62.

63.

64.

65.

Laporte J., Ibanez L., Vidal X. et al. Upper gastrointestinal bleeding
associated with the use of NSAIDs: new erversus old eragents. Drug
Safety. 2004;27(6):411—-20. doi: 10.2165/00002018-200427060-00005.
Boelsterli U. Mechanisms of NSAID-induced hepatotoxicity: focus on
nimesulid. Drug Saf. 2002;25(9):633—648.

Andrade R., Lucena M., Fernandez M. et al. Drug-induced liver injury:
an analysis of 461 incidences submitted to the Spanish registry over a
10-year period. Gastroenterology. 2005;129(2):512-521.

Traversa G., Bianchi C., Da CasR. et al. Cohort study of hepatotoxicity
associated with nimesulide and other non-steroidal anti-inflammatory
drugs. BMJ. 2003; 327(7405):18—22. doi: 10.1136/bm;.327.7405.18.
Rostom A., Goldkind L., Laine L. Nonsteroidal anti-inflammatory drugs
and hepatictoxicity: a systematic review of randomized controlled trial
sin arthritis patients. Clin Gastroenterol Hepatol. 2005;3(5):489-98.
doi:10.1016/51542-3565(04)00777-3.

. Assessment report for Nimesulide containing medicinal products for

systemic use (2012) 20 January 2012, EMA/73856/2012, Procedure
number: EMEA/H/A-31/1261 (http://www.ema.europa.eu/).
Venegoni M. etal. Effects of the European restrictive actions concerning
nimesulide prescription: a simulation study on hepatopathies and
gastrointestinal bleedings in Italy. Ann Ist Super Sanita. 2010;46(2):
153-157.

Kwon J., Kim S., Yoo H., Euni L. Nimesulide-induced hepatotoxicity: A
systematic review and meta-analysis. PLoS One. 2019;14(1):e0209264.
doi:10.1371/journal.pone.06209264.

Cannon C,, Curtis S., FitzGerald G. et al. Cardiovascular outcomes with
etoricoxib and diclofenacin patients with osteoarthritis and rheumatoid
arthritis in the Multinational Etoricoxib and Diclofenac Arthritis
Longterm (MEDAL) programme: a randomised comparison. Lancet.
2006;368(9549): 1771-81.

Laine L., Curtis S.P, Cryer B. et al. Assessment of upper gastrointestinal
safety of etoricoxib and diclofenac in patients with osteoarthritis and
rheumatoid arthritis in the Multinational Etoricoxib and Diclofenac
Arthritis Long-term (MEDAL) programme: a randomised comparison.
Lancet. 2007; 369(9560):465-73.

1018

66. Laine L., Curtis S., Langman M. et al. Lower gastrointestinal eventsin a

doubleblind trial of the cyclo-oxygenase-2 selective inhibitor etoricoxib
and the traditional non steroidal anti-inflammatory drug diclofenac.
Gastroenterology. 2008; 135(5):1517-25. doi: 10.1053/j.gastro.2008.
07.067.

ORCID and contributionship:

Yana Y. Hnepa: 0000-0002-0276-1466 *5°
Ivan V. Chopey: 0000-0003-4626-0855 55F
Ksenia I. Chubirko: 0000-0002-4379-0538 &*
Andriy M. Bratasyuk: 0000-0003-4390-2357 £

Conflict of interest:
The Authors declare no conflict of interest

CORRESPONDING AUTHOR
YanaY. Hnepa

Uzhhgorod National University

148 Sobranetska st., 88017 Uzhhgorod, Ukraine
tel: +380935488978

e-mail: yana.hnepochka@gmail.com

Received: 04.11.2020
Accepted: 01.03.2021

A —Work concept and design, B — Data collection and analysis, C— Responsibility for statistical analysis,
D —Writing the article, E — Critical review, F — Final approval of the article



© Aluna Publishing

Wiadomosci Lekarskie, VOLUME LXXIV, ISSUE 4, APRIL 2021

REVIEW ARTICLE

DYNAMICS OF DIPHTHERIA INCIDENCE IN THE TRANSCARPATHIAN
REGION OF UKRAINE IN THE VACCINATION ERA

DOI: 10.36740/WLek202104139

Yelyzaveta I. Rubtsova’, Svitlana V. Oberemko?, Maryana M. Rosul’
'UZHGOROD NATIONAL UNIVERSITY, FACULTY OF POSTGRADUATE AND PRE-UNIVERSITY EDUCATION, UZHGOROD, UKRAINE
TRANSCARPATHIAN REGIONAL LABORATORY CENTER OF THE MINISTRY OF HEALTH OF UKRAINE, UZHGOROD, UKRAINE

ABSTRACT

The aim: Was to study the dynamics of the incidence of diphtheria in the Transcarpathian region of Ukraine.

Materials and methods: A retrospective analysis of the data of the state statistical reporting of the Transcarpathian region on the incidence of diphtheria, the carriage of infection,
vaccination coverage and the severity of diphtheria immunity was carried out.

Condlusions: Low coverage of the population with vaccination against diphtheria, registration of an outbreak of diphtheria among international students of the region, and
other regions of Ukraine in conditions of increased population migration, are alarming prognostic signs of the possible development of another significant epidemic rise of

diphtheria morbidity in Transcarpathia.

KEY WORDS: diphtheria, morbidity, carrier, epidemic, vaccination

INTRODUCTION

Diphtheria is a dangerous infectious disease with a high
mortality and disability rate. The source of infection is a
sick person or a bacteria carrier of toxigenic strains, sick
children and adults who do not have antitoxic immunity,
including those vaccinated with low antibody titers. from
The case-fatality rate from diphtheria is 5-17%, even in
individuals receiving proper care and treatment. [1] This
figure can reach 20% in children under five years of age
and adults over 40 years. [2]

Mass immunization of the population against diphtheria,
which has been carried out since the mid-50s of the last
century, has contributed to a sharp decline in the patho-
gens incidence and bacteria carriers. However, diphtheria
outbreaks, although rare, still occur worldwide in the last
decade as in India, Nigeria, in refugee resettlement centers
in Bangladesh, in Yemen and other Middle East countries.
(3,4,5,6,7]

Diphtheria remains endemic in many areas with limited
vaccination coverage. In 2018, the WHO recorded 16,611
reported cases. Generally, diphtheria is under-reported
from many regions, including Asian, African and Eastern
Mediterranean countries. [8]

The epidemiology of diphtheria is constantly changing
owing to varying prevalence of Corynebacterium spp. in
different regions, travel and migration, variations in socio-
economic status and vaccination rates and other factors.
Humans are the only known natural host for C. diphtheria.
[2,8] Though the toxigenic strain Corynebacterium ulcer-
ans has been increasingly identified as an etiological agent

Wiad Lek. 2021;74(4):1019-1023

in Western Europe, whereas disease associated with it is
of zoonotic origin (from domestic and wild mammals).
High-resolution molecular typing of strains is vital to
identify disease transmissions and outbreaks. [2,9,10]

At the end of the last century, there were two diphtheria
waves in Europe: in 1982-1985 and 1990-1999. [1] The largest
outbreak in recent years occurred between 1990 and 1998 in
the states of the former Soviet Union. More than 158,000 cases
of diphtheria were reported in post-Soviet countries between
1990 and 1999, of which 4,000 were fatal [11,12]

In Ukraine, there were more than 20,000 diseases, 700
deaths and 13,204 cases of carriers of toxigenic strains of
the pathogen detected during this period. The emergence
of the epidemic was facilitated by the low level of coverage
of children and adults with preventive vaccinations. The
diphtheria vaccination rate declined significantly in the
early 1990s due to political unrest after the collapse of the
Soviet Union. This has led to an explosive increase in mor-
bidity and mortality from this infection. Lack of caution
about diphtheria (many primary care physicians have not
encountered it before) and lack of physicians’ awareness
have led to delays in diagnosing and treating patients. [11]

Simultaneously, all types of migration processes in
Ukraine have significantly intensified in recent decades,
according to the National Report of the Institute of De-
mography and Social Research of the Academy of Sciences
of Ukraine. [13] This process is highly typical for Tran-
scarpathial region of Ukraine too. [14]

The epidemic process of diphtheria in mass vaccination
conditions is manifested by sporadic cases of diseases and
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registration of bacteria carriers. Laboratory bacteriological
diagnosis is a leading factor in the epidemiological surveil-
lance of diphtheria. Undetected and untreated carriers of
the pathogen create conditions for the spread of infection.
The high proportion of vaccinated does not prevent coloni-
sation by the pathogen of the nasopharyngeal mucosa, so
it is important to conduct screening studies to maximise
the detection and remediation of carriers of C. diphtheria.
The majority of carriers are carriers of nontoxigenic strains,
some of which have the toxigenic gene. [2,8]

The frequency of detection of bacteria carriers in the
post-epidemic period decreases every year. A serious
harbinger of the diphtheria epidemic of the 1990s was the
increase in the registration of carriers of toxigenic strains
of the pathogen. The ratio of patients with diphtheria to
carriers 1:2 and more indicates latent morbidity due to
increased carriers and errors in diagnosis. [15]

The study of the epidemiological significance of the de-
tected carrier of diphtheria in Kiyiv in 1989-1998 showed
that the levels of carriers of toxigenic and nontoxigenic
strains of C. diphtheria differed significantly among differ-
ent groups of the population. The highest group of epidem-
ic risk were patients with pathology of the nose and throat.
[15] Before the beginning of the epidemic in 1991, there
was a spread of nontoxigenic strains of C. diphtheria. The
beginning of the epidemic coincided with the beginning
of an increase in the intensity of circulation of toxigenic
strains of the pathogen in the population. [15,16]

Selective genetic studies of non-toxigenic strains of the
diphtheria pathogen found that 7-10.5% of them had a
toxigenicity gene and were able to cause disease. And
in 1999 in Ukraine in 17.3% of patients with diphtheria
were isolated nontoxigenic strains of the pathogen. The
largest number of such strains was registered in patients
diagnosed with diphtheria in Kyiv, where out of 90 initially
examined patients, in 43 nontoxic strains were identified
(47.8%). [11,13,14]

Therefore, all such phenotypically nontoxigenic strains
were recommended for study by the polymerase chain re-
action method for in-depth investigation and identification
of the possible toxigenicity gene. [2,8]

According to the Ukrainian Center of the State Sanitary
and Epidemiological Surveillance, over the last 20 years, there
has been a decrease in diphtheria registration, even against
the background of a significant decrease in the volume of
preventive vaccinations. In some cases, this was probably
due to the “cure” of diphtheria with modern antibiotics in the
early catarrhal period of the disease and the removal of the
previous diagnosis of “diphtheria” in the absence of a positive
microbiological study. There were cases when in patients
with a negative bacteriological examination the diagnosis
of diphtheria was removed and clarified for the diagnosis
of “Follicular tonsillitis” in the existing clinical picture and
specific treatment of the patient (introduction of diphtheria
serum), which led to artificial reduction of morbidity [15].

In the system of epidemiological surveillance of diph-
theria, immunoprophylaxis is the most effective measure.
According to the vaccination calendar, coverage of the
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population with preventive vaccinations has decreased
from year to year for the last three decades. This process
was due to untimely and irregular delivery of immunobi-
ological drugs. [11,17,18] Anti-vaccine propaganda and
refusal to vaccinate, untimely vaccination, violation of
vaccination deadlines also contributed to that. [18] As a
result, the number of immunologically vulnerable to diph-
theria population and likelihood of epidemic outbreaks is
increased in the country. These processes prompted us to
study this issue in our region.

THE AIM

The aim was to investigate the peculiarities of the diph-
theria epidemic process in the Transcarpathian region of
Ukraine in the era of vaccination.

MATERIALS AND METHODS

The study material was indicators of diphtheria incidence,

carriers of the bacteria, diphtheria vaccination coverage

and the results of studies of diphtheria herd immunity in
the Transcarpathian region from the following sources of
information:

1. Official site of the main department of statistics in the
Transcarpathian region. http://database.ukrcensus.gov.
ua

2. State statistical reporting form Ne2 “Report on individual
infections and parasitic diseases” in the Transcarpathian
region for 2000-2020.

3. Sectoral reporting f.Ne 40 of the Transcarpathian Re-
gional Sanitary and Epidemiological Service and the
Laboratory Center of the Ministry of Health of Ukraine
for 2010-2020.

4. State statistical reporting on preventive vaccinations
(Form 70) for 2010-2020.

5. Computerized reporting program on preventive vacci-
nations “UKRVAK?” in the Transcarpathian region for
2010-2020.

The study data were processed using a comprehensive ep-

idemiological method (CEM), including descriptive-eval-

uative, analytical methods and forecasting. A retrospective

epidemiological analysis was performed. Data from a

complex of bacteriological and serological tests were used.

REVIEW AND DISCUSSION

Since the introduction of state registration of infectious
diseases in the Transcarpathian region (1946), diphtheria’s
dynamics was wavy. For the period 1946-1959, the figures
ranged from 41.2 per 100.000 population (328 cases) in
1948 to 13.7 (120 cases) in 1955. During the 1960s and
1980s, against the background of mass coverage of the
pediatric population with diphtheria vaccination, the inci-
dence was sporadic, but cases were registered annually. The
highest incidence of diphtheria in this period was observed
in 1986 and 1987, 0.08 and 1.2 per 100 thousand people,
respectively. (see Figure 1)
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Within the epidemic rise in diphtheria in the 90s of the
last century in Transcarpathia, 266 cases of the disease were
registered, including 96 in children under 14 years (42.5%),
and 7 deaths (3.1%). During this period, 956 carriers of
toxigenic strains of diphtheria were detected, including
322 in children (33.7%). The highest rates of disease at
this time were observed in 1992 (61 cases, 4.8 per 100.000
population) and 1995 (79 cases, 6.2 per 100.000 population,
the peak of the last epidemic).

In 2000-2004, no diphtheria disease was detected. Then
25 cases of infection were diagnosed within 2005-2011.
Intensive incidence rates ranged from 0.16 to 1.2 per
100.000 people.

Simultaneously, no diphtheria carrier was found among
51,454 people examined for tonsillitis and other otorhino-
laryngological pathology. Healthy individuals were also
examined for prophylactic purposes before admission to
closed organized groups.

In 2019, a diphtheria outbreak was registered again - 15
cases.

This happened in the fall of 2019 in Uzhgorod among
foreign students from India. 15 people fell ill. The diagnosis
of patients was: Diphtheria of the tonsils, localized, islet
form, gram + strain Corynebacterium Mitis, toks-. One
patient had a course of moderate severity; others had a
mild course of the disease.

According to the results of molecular genetic studies of
selected cultures of Corynebacterium diphtheriae specific
fragments of nucleic acids of the diphtheria toxin gene were
found in three patients.

Of the 15 patients, 14 were identified actively during a set
of anti-epidemic measures for the first patient. The source
ofinfection of the first patient is unknown. However, short-
ly before the disease, he was temporarily in other countries
(Germany, Israel, India). All patients had no documented
evidence of diphtheria vaccination.

106 contacts were surveyed and no carrier was invent-
ed. No patients or carriers were found among the local
population.

In total, 16,007 people, including 2,848 university stu-
dents, were vaccinated against diphtheria during the period
of localization and elimination of the outbreak in the city
of Uzhgorod.

The dynamics of diphtheria carriers’ detection for the
period 1990-1999 in the Transcarpathian region was char-
acterized by the highest level in 1993-1995 (11.1-12.5 per
100.000 population) The average annual level of carriers
for this period was 3.67 per 100 thousand people. The next
decade (2000-2010) decreased 3.7 times to 0.98 per 100
thousand people. 3 carriers of nontoxigenic strains of the
diphtheria pathogen were identified in 2010-2020.

During 2010-2020, bacteriological laboratories of the
Sanitary and Epidemiological Service and medical insti-
tutions in Transcarpathian region examined 75068 (18+,
0,02%) people, of whom 69,9% for diagnostic purposes,
4,9% - for epidemic indications and 25,2% - for pro-
phylactic purposes. On average, 7.5 thousand people are
examined annually.

Coverage of the region’s population by planned preven-
tive vaccinations against diphtheria for 2010-2018 was
deficient. The most critical situation was in 2015; then vac-
cination plan was implemented by only 7.2%. It's necessary
to note that this was mainly due to the adult population’s
low vaccination coverage with fluctuations from 0 in 2015
to 68.9% in 2018. Since 2018, the situation with the im-
plementation of vaccinations has improved significantly.
However, the powerful layer of immunologically diphtheria
unprotected population of our region formed in recent
years remained a serious factor in the possible development
and spread of the diphtheria epidemic. (see Table I).

Due to the diphtheria outbreak in 2019, the implemen-
tation of diphtheria vaccination plans has increased sig-
nificantly, including a significant percentage of diphtheria
vaccination coverage in adults (96.4%). In 2020, there is
a decrease in planned vaccination volume owing to the
spread of the COVID-19 pandemic.

The study of the state of population immunity of the
Transcarpathian region has been conducted from 1987 to
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Table I. Implementation of the consolidated plan of diphtheria vaccinations in the Transcarpathian region of Ukraine within 2010-2020

o e Executed Not fulfilled

% n %

2010 121527 61344 50,5 60183 49,5
Adult population 52135 14340 27,5 37795 72,5
2011 167596 39151 234 128445 76,6
Adult population 83811 7800 9,3 76011 90,7
2012 228083 105719 46,3 122364 53,6
Adult population 112581 41620 36,9 70961 63,0
2013 127721 42657 334 85064 66,5
Adult population 48168 7726 16,04 40442 83,9
2014 132976 13060 9,8 119916 90,2
Adult population 47352 854 1,8 46498 98,2
2015 169351 12144 7,2 157207 92,8
Adult population 36499 0 36499 100,0
2016 218487 34030 15,7 184457 84,3
Adult population 53210 1963 3,7 51247 96,3
2017 252551 95093 37,7 157458 62,3
Adult population 103294 39665 38,5 63629 61,5
2018 160998 93675 58,1 67323 41,9
Adult population 49736 34284 68,9 15452 31,2
2019 215560 174391 80,9 41169 19,1

Adult population 89327 86096 96,4 3231 3,6
2020 198974 77514 38,9 121460 61,1
Adult population 87861 27339 31,1 60552 68,9

2003 by assessment of the titers of diphtheria antibodies
in blood serum. Unfortunately, further studies were done
in insufficient volumes for statistically significant conclu-
sions. We reveled two waves of rising levels of vulnerability
to this infection within this period. In 1990 23.9% of the
population had immune defense against diphtheria and
25.7% in 1994. Comparison of the state of immunity with
diphtheria incidence dynamics revealed a pattern: the
years with the highest percentages of immunologically
vulnerable population preceded the increase in diphtheria
incidence: in 1991 - 35 cases; in 1992 - 61; in 1993 - 40
cases. The second peak of population insecurity preceded
by an outbreak of diphtheria in 1995 - 79 cases.

With the introduction of preventive vaccinations against
diphtheria in the Transcarpathian region in the 50-60
years of the last century, the infection gradually ceased
to be childhood. Analysis of the age structure of the
prevalence, carriage and morbidity of diphtheria during
the epidemic of the ‘90s shows slight differences in the
incidence of children and adults: the proportion of chil-
dren was 52.2%, adults — 47.8%. Regarding the carrier of
diphtheria pathogens, 58.3% of the detected carriers were
children, and 41.7% were adults. The characteristics of the
age distribution of patients during the epidemic of the “90s
were as follows: adult population 67.5%, children under
14 years - 32.5%.
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According to the retrospective analysis results, despite
many years of mass vaccine prophylaxis, diphtheria has
retained the periodicity and seasonality characteristic of
the pre-vaccination era. Analysis of seasonality of inci-
dence diphtheria for the epidemic period of 1990-2000
in the Transcarpathian region shows an uneven annual
distribution of morbidity and the manifestation of the
characteristic autumn-winter seasonality: 64% of registered
cases were registered in the period from November to April.

CONCLUSIONS

At the present stage, diphtheria’s epidemic process in the
Transcarpathian region is characterized by the following
features. Namely, a long period with a minimal level of
morbidity and its absence during 2012-2018 (the last case
was detected in 2011), followed by an epidemic outbreak
in 2019. The Surveillance Service registered the minimum
level of carriers of mainly nontoxigenic diphtheria strains
in the absence of registration of the disease. A significant
reduction in the volume of preventive vaccinations against
diphtheria is characteristic for last decade in all age groups.
Low coverage of the population with vaccination against
diphtheria, registration of an outbreak of diphtheria among
international students of the region, and in other regions of
Ukraine in conditions of increased population migration,
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are alarming prognostic signs of the possible development
of another significant epidemic rise of diphtheria morbidity
in Transcarpathia.

The results of the analysis of the diphtheria epidemic
leading risk factors indicate the need for timely, compre-
hensive implementation of measures to prevent and combat
this infection.
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ABSTRACT

The article presents two clinical cases of microscopic polyangiitis in patients with symptoms of glomerulonephritis with renal failure, which were preceded by such nonspecific
symptoms as: abdominal syndrome, high blood pressure, arthralgia, myalgia, weight loss, uveitis, shortness of breath, general weakness. Clinical and laboratory-instrumental
aspects of diseases are analyzed. Emphasized the feasibility of early diagnosis, adequate therapy appointment.

The aim of the article is to show that only with timely prescribing of pathogenetic therapy it is possible to achieve clinical and laboratory remission and, even, to cease
hemodialysis sessions.

[t was described two clinical cases of microscopic polyangiitis in patients with symptoms of glomerulonephritis with renal failure. Approaches to complex treatment of patients
with the use of pathogenetic and the possibility of using renal replacement therapy were discussed. After verifying the diagnosis, all patients started immunosuppression with
corticosteroids and cytostatics. It is shown that only with timely prescribing of pathogenetic therapy it is possible to achieve clinical and laboratory remission.

Clinical examples demonstrate to physicians that systemic vasculitis can often hide under the «mask» of other diseases and require timely diagnosis and immediate pathogenetic

treatment.

KEY WORDS: microscopic polyangiitis, systemic vasculitis, glomerulonephritis, renal replacement therapy

INTRODUCTION

Systemic vasculitis (SV) is a heterogeneous group of diseas-
es where ischemia and tissue necrosis occur as a result of
inflammation of the blood vessels (primary or secondary
to the underlying disease), in the pathogenesis of which
involves mechanisms of both immune and non-immune
genesis. Among this group of diseases are vasculitis with
a predominant lesion of small and medium vessels, which
include anti-neutrophil cytoplasmic antibody (ANCA)
-associated. They are united by a variety of multifaceted le-
sions, rapid progression and, often, adverse effects. [1, 2, 3].

ANCA-associated «renal» vasculitis is a common prob-
lem in nephrology [4, 5, 6].

ANCA is a heterogeneous population of autoantibodies
that react with various neutrophil cytoplasmic enzymes
with proteinase-3 (PR3) and myeloperoxidase (MPO),
rarely with lactoferrin, cathepsin I and others. The indi-
rect immunofluorescence reaction reveals: 1) cytoplasmic
ANCA (cANCA), which are more common in granulo-
matosis with polyangitis (60-90% of cases); 2) perinuclear
ANCA (pANCA), which are more common in MPA
(50-80% of patients) and less common in Crohn’s disease,
eosinophilic granulomatosis with polyangiitis (EGPA)
(Cherdja - Strauss syndrome), NP, ulcerative colitis. Peri-
nuclear glow is associated with MPO [7].

In the pathogenesis of ANCA-associated SV the leading
role is played by the activation of the complement system
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by an alternative pathway with the formation of C5a,
the interaction of C5a and C5aR. It leads to neutrophil
degranulation [8, 9], to the secretion of anti-MRONG /
anti-PR3NG, which damages the vascular endothelium
of the microcirculatory bed, mainly in the skin, lungs and
kidneys [10].

Microscopic polyangiitis (MPA) - necrotizing vasculitis
with minimal or no immune deposits, with predominant
vascular lesions of the microcirculatory bed (capillaries,
venules, arterioles), rarely — small and medium-sized ar-
teries. In this case, the clinical picture is dominated by the
phenomena of necrotizing glomerulonephritis, skin lesions,
rarely - pulmonary capillaries. It is noteworthy that pulmo-
nary embolism of the pulmonary artery MPA is found 10
times more often than in classical nodular polyarteritis (NP)
and twice more often than in granulomatous polyangiitis
(GPA) (in the past - Wegener's disease) [11,12].

The diagnosis of MPA is based on complaints, clinical,
immunological and morphological examination data. It
is well known that diagnostic criteria are: fever, malaise,
weight loss; arthritis, myalgia; changes in the kidney (often
a rapidly progressing glomerulonephritis); skin manifes-
tations in the form of erythema; abdominal syndrome,
bleeding diarrhea; mono- or polyneuropathy; presence
of pulmonary infiltrates (often with fatal bleeding) and
detection of perinuclear autoantibodies to cytoplasmic
components of neutrophils, antimyeloperoxidase in serum.
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Renal impairment in MPA is manifested in the form of
rapidly progressing glomerulonephritis with proteinuria
(sometimes with nephrotic syndrome), micro- or hema-
turia, early renal failure (RF). Often patients are concerned
cough, chest pain, sometimes — hemoptysis and pulmo-
nary hemorrhage. In this case, radiographs of the lungs
find infiltrative changes without decay sites, often with
the development of pleurisy. In laboratory examination
patients have moderate hypochromic anemia, neutrophilic
leukocytosis, acceleration of erythrocyte sedimentation
rate (ESR), increased levels of C-reactive protein (CRP)
and creatinine.

According to the literature, the course of MPA has in-
dividual characteristiccHowever, the frequency of clinical
symptoms with MPA varies. Myalgia, arthritis, arthralgia
occur in 30-65%; purpura or erythema, contact bleeding
- 40-58%, abdominal pain - 30-58%, lung damage - 57-
100%, gastrointestinal bleeding — 20 — 30%, lesions of the
eyes and ENT organs — in 30%, fever — 50%, arterial hyper-
tension — 40-50%, isolated urinary — 70-90%, of which 50%
of patients require renal replacement therapy (RRT). In
75% of patients exhibit high titer of pANCA/MPO [13, 14].

The difficulty of diagnosis is the need for a simple dif-
ferential diagnosis, through a similar clinical picture, even
within the ANCA-associated systemic vasculitis, the need
for histopathological examination of skin, kidney or lung
biopsy, the useing of not always available immunological
tests.

ANCA - testing must be performed in accredited labora-
tories participating in quality assurance testing programs.
In all cases, it is necessary to perform a biopsy of the kidney,
which is the most reliable for establishing the nature and
prevalence of inflammation, diagnosis and determination
of vasculitis [15].

Renal lesions are typical of all ANCA-associated vasculi-
tis, but the incidence of nephropathy is different: maximum
(90%) with MPA and GPA (90%), rarely — with EGPA (20-
45%). As arule, kidney damage in MPA is accompanied by
a sharp onset and a more aggressive course. It is essential
to diagnose the disease as soon as possible and to start
treatment in a timely manner. But in a third of patients do
not detect antibodies at all, that is, a negative ANCA result
does not rule out vasculitis in the presence of clinical signs
of active disease [16].

The urgency of the problem is increasing due to the
emergence of a certain tendency to increase these diseases.

CASE REPORT

THE CLINICAL CASE Ne1

Patient C., 52 years old, was admitted to the center of
nephrology and dialysis of the Poltava Regional Clinical
Hospital of N. Sklifosovsky (PRCH) 29/07/2019. At the
time of hospitalization, she complained of shortness of
breath with little exercise, increasing blood pressure (BP)
to 150/100 mm Hg., dry mouth, general weakness. There
was no history of kidney or lung disease, however, during

the 6 months before the first clinical symptoms, there was
a periodic increase in blood pressure up to 150/100 mm
Hg. Considers herself sick since April 2017, when after
eating fresh vegetables, she felt acute pain in the right half
of her stomach. She was treated on her own, the condition
improved, but a week later there was an attack of acute
pain in the left half of the abdomen, noted urinary opacity.
Subsequently, there were complaints of frequent urination
at night (5-6 times), nausea, headache in the temporal area,
dry mouth, fever to subfebrile numbers. From 05/05/2017
to 11/05/2017 were examined and treated inpatient at the
place of residence with suspected secondary (paraneoplas-
tic?) nephropathy. 07/05/2017 consulted by oncologist —
oncology excluded, diagnosed with small uterine fibroids.
General clinical examinations were performed, which
revealed significant deviations: in the general analysis of
urine (GBA) - proteinuria (0.158 - 1.79 g /1), leukocyturia
(by %2 in the field of view (f/v)), erythrocyturia (12- 14 in
f/v); in biochemical analysis of blood (BAB) - azotemia
(increase of creatinine level to 438 pmol / 1). The glomer-
ulonephritis with acute kidney damage was diagnosed.
Symptomatic treatment did not give effect.

Given the above complaints, changes in the results of
analyzes, ineffectiveness of treatment, on May 11, 2017,
the patient was referred for consultation to a nephrolo-
gist of PRCH, where she was hospitalized to the center
of nephrology and dialysis for examination to clarify the
diagnosis and treatment.

According to the analysis of medical records, changes in
the objective status of the patient were noted: pallor of the
skin, puffiness of the face, displacement of the left border of
cardiac dullness by 1.5 cm outside the left mid-clavicular line,
symptom of tapping moderately positive on both sides. In the
general analysis of blood (GBA) - leukocytosis (12x10°/1),
anemia (Hb - 107 g/1, erythrocytes -3,47x10'%/1), acceleration
of the erythrocyte sedimentation rate (ESR) — up to 34 mm/h;
in the GUA there were signs of urinary syndrome (erythrocy-
turia (unchanged erythrocytes — for all f/v), leukocyturia (8-10
in f/v), cylindruria (hyaline 2-3 in f/v). In the urine analysis
for Nechiporenko revealed erythrocyturia. Daily proteinuria
(DP) was 1.4 g/d. At the same time, the level of creatinine and
urea in the BBA increased to 505 umol/l and 17.8 mmol/l,
respectively, and the glomerular plasma filtration rate (PFR)
according to the SKD-ERI formula was 11 ml/ min./1,73m%
On the electrocardiogram (ECG) - deviation of the electric
axis to the left, signs of blockage of the anterior branch of the
left leg of the bundle branch, changes of the myocardium of
the anterior-membranous area. Ultrasound examination of
abdominal organs showed an increase in ultrasound echoge-
nicity of the parenchyma of both kidneys with the presence of
symptoms hypoechoic pyramids and reduction of parenchy-
ma thickness of the right kidney up to 1.4 cm, left - up to 1.2
cm. Consulted by urologist, neurologist. Diagnosed cervical
cystitis, dyscirculatory encephalopathy (hypertensive-dyshor-
monal) I st., with vegetative-vascular dysfunction.

Membrane stabilizing, detoxifying, anticoagulant, anti-
hypertensive and anti-anemic therapy did not produce a
pronounced effect. In the dynamics of laboratory param-
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eters from 22/05/17, normalization of the indicators was
noted, however, anemia progressed, ESR accelerated to 46
mm/h, creatinine and urea levels increased to 738.7 pmol/l
and 22.5 mmol/l, respectively. DP - in the range: 1.4 - 1.1
g/d. 22/05/17 diagnosed with acute rapidly progressing
glomerulonephritis, urinary syndrome. Taking into ac-
count the patient’s complaints, the presence of changes
in the results of laboratory and instrumental examina-
tions indicated the ineffectiveness of the therapy and the
high probability of the patient having systemic vasculitis
with renal injury. In order to verify the diagnosis, it was
recommended to send for consultation to the State Insti-
tution «Institute of Nephrology of the National Academy
of Medical Sciences of Ukraine», where on May 24, 2017,
the patient was consulted by a nephrologist, but refused
the proposed nephrobiopsy..

31/05/2017 with complaints of intense pain in the low-
er leg muscles, shortness of breath, low physical activity,
increased blood pressure, pronounced general weakness,
the patient was re-admitted to the center of nephrology
and dialysis. At the examination from 01/06/2017: in GBA
- there were signs of anemia (er. - 3,0x10"* /1, Hb -84 g /1),
accelerated ESR - 42 mm/h, normal level of leukocyte
indexes (6,6x10°/1) on the background of shift of leuko-
cyte formula to the left %; in BAB - azotemia (creatinine
- 1161.8 pmol/l, urea — 35.0 mmol/l); the GUA retained
the above-mentioned signs of urinary syndrome. Intensive
detoxification, membrane stabilizing, anti-anemic and an-
tihypertensive therapy was carried out. After a two-week
course of treatment, the results of GBA showed a slowing
of ESR to 20 mm / h, but there were signs of anemia
(er.-2,47-10"%/1, Hb - 73 g/), leukocytosis (11,1 - 10° /1) and
lymphocytopenia (9%); there were no significant dynamics
in BBA in thelevels of creatinine and urea (1140 umol / 1and
33.7mmol /], respectively), hyperkalaemia (6.04 mmol /1)
was first detected. DP - 1,63 g/d.,DD - 1,51.

Data from the immunological examination of the pa-
tient from 06/02/17: increased titer of AT IgG ANCA to
1: 3200 (<1: 100 — negative result) and high-positive result
of ANCA to MRO (6.1 R) (up to 1.0 - negative, more than
5.0 - highly positive result). Thus, the results of the study
could be interpreted as verified systemic ANCA (MPA +)
vasculitis.

Due to the presence of arterial hypertension, history
of abdominal syndrome, rapidly progressing GN with
the development of RE, anemia, elevated titer of AT IgG
ANCA and ANCA to MRO by decision of the council of
08.06.2017 was diagnosed with: ANCA (MPO +) vasculitis
with preference kidney. It is recommended to change the
tactics of treatment of the patient. Methylprednisolone was
administered at a dose of 32 mg / day and endoxan 50 mg /
day, orally, in combination with NRT by acute hemodialysis
(AHD). Fifteen days of combination therapy improved the
patient’s well-being, tended to decrease serum creatinine
and urea (276 umol /1and 11 mmol /], respectively). The
patient was advised to continue pathogenetic therapy at the
above dose and to further carry out NRT by programmatic
hemodialysis (PHD). However, due to the reduction of
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the diameter of the vein (1.0 mm) and artery (1.2 mm),
the establishment of arterio-venous (AV) fistula proved
impossible. Therefore, on June 23, 2017, the patient was
consulted at the Institute of Surgery and Transplantology
0.0. Shalimov, superimposed arterio-venous alosunt.
Since June 27, 2017, the PGD has been started.

The six-month course of the above therapy led to an
improvement in the patients general, positive dynamics
in laboratory parameters (serum creatinine: 250 - 210 -
180 pmol / 1). Due to the effectiveness of the treatment,
01/01/2018, PGD sessions and cytostatics were canceled.
The patient is recommended to continue taking medrol,
at a dose of 32 mg / day, orally, with a gradual reduction
of the dose by 2 mg every 2 weeks, until the minimum
effective maintenance dose will be reached. At the time of
discharge from the hospital, there was a decrease in ESR
up to 16 mm / h, an increase in Hb up to 93 g/ 1, serum
creatinine levels stabilized at 150 umol / L.

Since then, the patient has felt satisfactory, the dose of
methylprednisolone was gradually reduced to 4 mg / day,
and from May 2019 completely stopped taking it..

In July 2019, after suffering SARS, the patient developed
shortness of breath with little exercise, dry mouth, blood
pressure was maintained at 160/100 mm Hg. against
antihypertensive therapy, a general weakness. The exam-
ination revealed azotemia (creatinine 800 pmol / 1). From
25/07/19 to 28/07/19 - re-hospitalization in therapeutic
department at the place of residence. Evaluation of the
results of laboratory tests revealed significant changes in
indicators: in GBA - signs of progression of anemia (er. -
2.7-10"/1,Hb-75g/1), acceleration of ESR (19 mm / h);
in BBA - expressed azotemia (creatinine - 902,6 pmol /|,
urea — 26,8 mmol / 1); in GUA - proteinuria (2.96 g / 1).
Symptomatic therapy was done. 29/07/19 was consulted by
the regional rheumatologist and nephrologist. Diagnosed
with: Systemic vasculitis: microscopic polyangiitis, stage II
activity with kidney damage. CKD V: glomerulonephritis,
nephrotic syndrome. Stage II hypertension, grade 3, the
risk is very high. On the same day she was transferred
to the Center for Nephrology and Dialysis of PRCH for
further treatment.

Laboratory indicators at hospitalization: reduction of
erythrocytes is revealed (2.8 x 1012 /1) and Hb (72 g /1),
lymphocytes (14%); acceleration of ESR (17 mm / h); in-
crease in creatinine (964.8 umol /1) and urea (33.7 mmol / 1).
ECG data from 07/30/19: sinus rhythm, heart rate
- 75 / min, electrical axis of the heart is rejected to the
left. Reduced QRS voltage in standard and amplified leads,
V1-V2. Blockage of the anterior branch of the left leg of the
bundle branch. Ischemic type of repolarization disorders.
Data fibrogastroduodenoscopy (FGDS) from 31/07/19.
Conclusion: - chronic duodenal ulcer in remission. On
rheoencephalography from 01/08/19, the hemispherical
asymmetry (D> S) was detected; the volume blood flow
of the right hemisphere is sufficient, the left is reduced;
increased peripheral vascular resistance, arterial tone is
unstable. Data of ultrasound from 01/08/19. Conclusion:
presence of a small amount of free fluid in the pleural
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cavities (in the right pleural cavity - = V 40 ml, in the left
~ V 15 ml), ultrasound - signs of nephritis, progression
of nephrosclerosis (reduction of the size of the kidneys
(right — up to 7,9x3,2 cm) , left — up to 8.0x4.4 cm) and
thickness of their parenchyma (1.0 cm and 1.3 cm, respec-
tively). Echocardiography (Echocardiography) of 02/08/19
showed a decrease in myocardial contractility, signs of left
ventricular hypertrophy with type II diastolic dysfunction;
enlargement of the cavities of both atria, compaction of
the aorta, aortic valve; insufficiency of the mitral valve of
the IT degree, relative insufficiency of the tricuspid valve of
the IT degree, pulmonary hypertension of the I-II degree.

Consulted by related specialists: rheumatologist, he-
matologist, gastroenterologist. Diagnosed with: systemic
vasculitis: microscopic polyangiitis, grade III activity.
CKD V: rapidly progressing glomerulonephritis, urinary
syndrome. Stage II hypertension, grade 3, the risk is very
high. Secondary normochromic anemia of moderate se-
verity. Peptic ulcer of the duodenum with deformity of the
bulb, with high acid-forming gastric function in remission.

Treatment: Re-initiation of NRT sessions using PGD
mode: 3 times a week for 4 hours on the background of
pathogenetic (given the high degree of process activity)
therapy. After a two-week course of prescribed therapy,
there was a positive trend in creatinine (962.5 — 946.2 -
709.9 mmol /1) and urea (36.4 - 34.8 - 26.5 mmol /1) in
serum, and PD decreased up to 2.73 g / d. 08/16/19 The
patient was transferred for further treatment to the thera-
peutic department, at the place of residence.

THE CLINICAL CASE Ne2

Patient M., 48 years old, hospitalized for examination and
correction of treatment at the Nephrology and Dialysis
Center in November 2019 with complaints of periodic
lumbar pain, general weakness.

From the anamnesis it is known that the patient consid-
ers herself ill since 2012, when after physical exertion she
felt pain in the joints, especially - in the left knee joint.
She consulted a family doctor at the place of residence,
consulted by a traumatologist. Diagnosis: osteoarthritis of
the left knee. Prescribed anti-inflammatory and chondro-
protective therapy did not show a pronounced effect. In
connection with the expressed pain syndrome, the patient
went to a consultation at the State Institution «Institute of
Traumatology and Orthopedics of the National Academy
of Medical Sciences of Ukraine», where the diagnosis was
confirmed and it was found that the joint was preserved,
the patient did not need surgery. Recommended: Mucosate
intramuscularly, according to the scheme for 6 months.
From 2012 to 2013 the patient periodically received courses
of non-steroidal anti-inflammatory drugs and chondro-
protective agents. The severity of the pain in the joints
decreased. However, since then, the patient has begun to
notice an increase in blood pressure up to 160/100 mm Hg.

For four years the patient lost 15 kg. In the fall of 2016,
symptoms of polyarthritis began to increase and the pa-
tient began to notice pain in the lumbar region, a change

in the color of urine (such as «meat washes») against the
background of fever to subfebrile numbers, and in parallel
increased general weakness. After the examination at the
place of residence, glomerulonephritis was diagnosed. To
clarify the diagnosis and the purpose of treatment, the pa-
tient was hospitalized at the therapeutic department of the
central district hospital of Lubny. Biochemical examination
of the blood revealed for the first time signs of impaired
renal function (blood creatinine level - 210 pmol /1), in the
GUA - signs of urinary syndrome (proteinuria - 1,13 g /1
and erythrocyturia (changed er. - by % f/v. ). Appointed
detoxification, antihypertensive and antibacterial therapy.
After treatment, the pain in the joints decreased, but con-
tinued to be disturbed by the aching pain in the lumbar
region, the creatinine levels increased to 400 pmol /1, and
proteinuria and erythrocyturia were constantly detected
in the urine. Consulted by a PRCH nephrologist and
hospitalized at the Nephrology and Dialysis Center with
a diagnosis of CKD II: glomerulonephritis, urinary syn-
drome, exacerbation. CKD I degree. Stage IT hypertension,
2 degrees, risk is high.

At the time of admission, objective examination revealed
swelling on the face, the shins, signs of left knee arthritis
(painful on palpation, swelling, restriction of active and
passive movements). The left border of cardiac dullness is
displaced 1 cm outside the midclavicular line. Auscultato-
ry - heart sounds are audible, short systolic murmur over
apex, accent of II tone over aorta. BP - 150/75 mm Hg.
(against the background of continuous antihypertensive
therapy). The symptom of tapping is positive on both sides.
DD - 3,01. Atlaboratory examination - signs of anemia of
moderate severity, thrombocytosis, acceleration of ESR up
to 68 mm / h .; in GUA - proteinuria (protein - 1.13 g /1),
erythrocyturia (altered er. by 1/2 f/v., unchanged 10-20
in f/v.), moderate leukocyturia, cylindruria (hyaline 3-4,
single granular and waxy in f/v), bacteriuria; elevated lev-
els of creatinine and urea (268 pmol /1 and 12.5 mmol / |,
respectively) were maintained in the BBA. The speed
of CFR according to the formula SKD-ERI was
549 ml/ min/ 1.73 m?

During the hospital stay the patient is thoroughly ex-
amined. On the chest Ro-gram - the pulmonary fields
are transparent, in the basal departments of the lungs the
pulmonary pattern is thickened and deformed, the roots
are fibrous, the right sinus is free, the left is obliterated,
massive left-sided pleural-diaphragmatic quadruplets. On
the Ro-gram of the left knee joint in 2 projections — signs
of osteoarthritis II st. Ultrasound revealed ultrasound -
signs of nephritis, gallstones, moderate enlargement of the
liver. Computed tomography (CT) CT data: CT revealed
signs of decreased renal parenchyma density, small pelvic
effusion, moderate hepatomegaly, pelvic lymphadenopathy.
FGDS revealed congestive gastropathy; at fibrocolonosco-
py - chronic left-sided colitis. When sowing urine on the
microflora enterobacter 10* CFU. The performed sternal
puncture of changes did not reveal. Immunological exam-
ination of blood for antibodies to double-stranded DNA,
AB IgG showed a negative result. Consulted neurologist,
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hematologist, gynecologist, gastroenterologist, pulmonol-
ogist, rheumatologist. The following diagnosis was estab-
lished: CKD II: glomerulonephritis, urinary syndrome,
exacerbation stage. CRF I degree. Stage II hypertension,
degree 2, risk is high. Dysmetabolic encephalopathy of II
degree with bilateral reflex-pyramidal insufficiency, mod-
erate vestibulo-atactic syndrome, cephalic syndrome. Hy-
pochromic anemia of unspecified genesis, thrombocytosis.
Chronic gastroduodenitis in the acute stage. Duodenogas-
tric reflux. Gallbladder dysfunction. Osteoarthritis: Stage
IT gonarthritis with reactive synovitis. FJI II. Appointed
detoxification, membrane stabilizing, anticoagulant an-
tihypertensive therapy, topical anti-inflammatory drugs.

The lack of positive dynamics in laboratory parameters
is noteworthy. In the clinical picture, signs of glomerulo-
nephritis (proteinuria — 0.79 - 0.5 g / 1), erythrocyturia
(altered erythrocytes by 1/2 - 1/4 f/v.), Moderate leu-
kocyturia, cylindruria prevailed; in Nechiporenko urine
analysis — leukocyturia (14250 in 1 ml), erythrocyturia
(20000 in 1 ml), cylindruria (187 in 1 ml); DP-1,62¢g/d.,
In BBA - creatinine — 283 umol /1, urea - 15,8 mmol, in the
urine analysis according to Zimnitsky - hypoisostenuria,
anemia (er. - 3,2x10'*/1, Hb - 73 g /1) and signs of systemic
inflammation (moderate leukocytosis, ESR acceleration
up to 73 mm / h.).

Due to the lack of positive effect of treatment, a consulta-
tion at the State Institution of the “Institute of Nephrology
of the National Academy of Medical Sciences of Ukraine”
is reccommended, which the patient categorically refused.

She has since continued treatment at the place of res-
idence. Three months after discharge from the hospital,
the patient again experienced pain in the lumbar region,
noted reddening of the urine, swelling in the face and legs
increased, pain in the left knee joint increased. At the same
time, the blood pressure periodically increased to 180/110
mm Hg. She was re-treated at the Center for Nephrology
and Dialysis of PRCH. On physical examination: swelling
of the left knee joint, active and passive movements are
limited due to pain. Otherwise, there were no significant
dynamics. Laboratory parameters still showed moderate
anemia, moderate eosinophilia - 6-7%, ESR acceleration -
62-68 mm / h, signs of renal dysfunction (creatinine — 142
pmol /1) and urinary syndrome (proteinuria) - 0,365 g /
1-1,62 g/ d., eErythrocyturia (altered erythrocytes 20-35
in f/v, cylindruria (60 in 1 ml)). On the Ro-gram of the
left knee joint in 2 projections - signs of osteoarthrosis
IT degree. After the course of treatment the patient was
discharged in satisfactory condition.

However, in September 2017, the patient’s condition
worsened significantly: redness of the sclera of the left
eye appeared, dizziness developed, moderate pain began
in the epigastric region. Consulted by an optometrist and
diagnosed with left eye uveitis. Outpatient treatment did
not give effect. Due to the further deterioration of the
condition, she was hospitalized at the center of nephrol-
ogy and dialysis. During the treatment there was a slight
improvement in clinical and laboratory parameters. GBA
increased the number of red blood cells (4.01x10' / 1)
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and Hb (106 - 111 g/ 1), slowed ESR (50 - 37 mm / h),
but no significant changes occurred in the GUA. Nitrogen
metabolism was normalized in the BBA (creatinine - 101
umol /1, urea — 6.2 mmol / 1), other indicators also within
normal values. The rate of GF is 85.1 ml / min / 1.73 m3;
tubular reabsorption (TR) - 95.1%. Acute-phase blood
counts: rheumatoid factor, antistreptolysin-O - negative,
but C-reactive protein was positive - 8.6 mg / . According
to ultrasound: right kidney 11,8x3,7 cm, parenchyma —
0,9 cm, cup-bowl complex compact, partially doubled,
parenchyma moderately enhanced, microliths; left kidney
-9,1x4,0 cm, parenchyma - 1,1 cm, cup-bowl complex is
structurally preserved, parenchyma moderately enhanced,
microliths. Conclusion: ultrasound - signs of nephritis.
Microliths in the kidneys. Pathology of the liver, spleen,
pancreas was not detected.

Consulted by an ophthalmologist (09/22/17, 09/25/17,
09/26/17): Diagnosis: Left eye uveitis. Secondary (post
uveal) glaucoma OS.

Given the weight loss of the patient, the presence of
hypertension, glomerulonephritis with renal failure, re-
current uveitis, anemia, increased content of C-reactive
protein, inefficiency of symptomatic drug therapy in the
patient was suspected presence of systemic vasculitis.
Immunological examination of the patient’s blood was
performed to verify the diagnosis.

Increased titers of IgG antibodies to MPO> 8 (<1.0 -
negative) and antibodies to double-stranded DNA were
detected. To clarify the diagnosis, the patient was referred
to the State Institution «Institute of Nephrology NAMS
of Ukraine» for the purpose of nephrobiopsy. However,
the patient flatly refused and was discharged to continue
outpatient treatment at the place of residence.

From February to November 2018, the patient was re-
peatedly treated by an ophthalmologist with a diagnosis
of slow-moving uveitis, secondary glaucoma, complicated
by cataracts of the left eye. Pterigium I degree of both
eyes — there was no effect. It was periodically inspected
at the place of residence. As a result of clinical research
methods leukocytosis, acceleration of ESR (45-68 mm /
h), mild anemia, changes in urine (proteinuria - 0.46-0.95
g / 1), erythrocyturia (unchanged er. - 25-35 in f/v were
preserved), leukocyturia (10-6 in f/v). In the analysis of
urine according to Zymnitsky: specific gravity of urine -
1005-1012, DD - 2650 ml. She was treated at the place of
residence, repeatedly consulted by a PRCH nephrologist.

In November 2018, the patient’s condition suddenly
worsened: growing shortness of breath, pain in the lumbar
region, frequent urination. She was referred to a nephrolo-
gist and re-admitted to a Nephrology and Dialysis Center.

In the objective status, compared with the data of the
previous hospitalization, a pronounced deformity of the
left knee joint, sharp restrictions of active and passive
movements in the left knee due to the pronounced pain
syndrome, attracted attention. The results of laboratory
examinations revealed signs of renal dysfunction (creati-
nine — 172 pmol / 1, urea - 10 mmol / 1, GF rate was 72.8
ml/min/ 1.73m3, KR - 93.1%); urinary syndrome (trace
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proteinuria, erythrocyturia (1200 in 1 ml), mild anemia
and increase in cholesterol (CL) up to 7.79 mmol / L
Ultrasound: signs of increased echogenicity of the renal
parenchyma. Symptomatic treatment was performed.

The presence of hypertension, weight loss, eye dam-
age (uveitis), muscle damage (myalgia), joint damage
(osteoarthritis), anemia, constant changes in the urine
(erythrocyturia, proteinuria), increased creatinine, and
repeated confirmation of increased levels of antibodies
to MPO (> 8) allowed to make a diagnosis: Systemic vas-
culitis: microscopic polyangiitis with renal involvement.
Stage II hypertension, degree 2, high risk. CHD: diffuse
cardiosclerosis. CHF 0 degree. FCI. Hypercholesterolemia.

She was consulted by a nephrologist at the Institute of
Nephrology of the National Academy of Medical Sci-
ences of Ukraine, and a rheumatologist from the State
Institution of Cardiology. An additional immunological
blood test showed positive blood test results p-ANCA
(perinuclear) 1:40 (reference values 1:<10). Diagnosed
with ANCA (MPO+) vasculitis with predominant renal
involvement. Pathogenetic therapy was prescribed. Since
then, the patient has been receiving endoxan 500 mg and
methylprednisolone 12 mg daily (oral), telmisartan under
the control of BP.

In October 2019 she was consulted by a rheumatologist
of the State Institution «Institute of Cardiology named after
academician M.D. Strazhesko»of the National Academy
of Medical Sciences of Ukraine. The patient is advised to
reduce the dose of methylprednisolone to 10 mg / d.

In November 2019, the patient again noted a change
in the color of urine to «red», a general weakness. The
examination revealed proteinuria — 1.0 g/, in which case
the patient was re-hospitalized to the center of nephrology
and dialysis of PRCH for examination and correction of
treatment.

On initial physical examination: skin and mucous mem-
branes without features. Peripheral lymph nodes are not
enlarged. Deformation of the left knee joint with restriction
of active and passive movements. Moderate edema around
the articular tissue of the left knee. Swelling of the face. The
left border of cardiac dullness is displaced outward from
the middle-clavicular line by 1 cm. Auscultative: heart
tones are audible, short systolic murmur over apex, accent
II tone over aorta. BP up to 140/100 mm Hg.

At examination: proteinuria (protein - 0,174 g / 1), un-
changed erythrocytes - 3-8 in f/v,, Leukocytes — 0-2; in the
analysis of urine by Nechiporenko: erythrocyturia - 7800
in 1 ml; in the urine analysis according to Zymnitsky -
hypostenuria (specific gravity 1004-1011), DD - 1500
ml, nocturia. DP - 0,342 g / day. In the BBA - increase
of creatinine level to 134 pmol / 1, CL - 7,83 mmol / |,
triglycerides - 2,75 mmol / 1; atherogenic index - 3.5. In
GBA: ESR - 13 mm / h, leukocytes - 4,93x10° / 1, lympho-
cytopenia (10%), Hb - 120 g/ 1, erythrocytes - 3,90x10'* /1,
moderate thrombocytosis (334x109 / 1). The patient
received prednisolone 10 mg, azathioprine 100 mg / d.,
Orally, in the morning, after meals and symptomatic (an-
tihypertensive, detoxification, nephroprotective) therapy.

As a result of the treatment, the patient’s condition
improved significantly, positive dynamics in laboratory
parameters were noted: the level of creatinine in the BBA
decreased to 101 pmol /I, CL - to 6.4 mmol / 1. In GUA -
proteinuria - 0.04 g /1, ep. - 2 - 3 in f/v, in Nechiporenko
urine analysis: erythrocyturia decreased to 2540 / ml. It
is recommended to continue pathogenetic therapy with
azathioprine 100 mg / d, with a gradual decrease in the
dose of methylprednisolone per % tablet once every two
weeks to 5 mg / d.

Microscopic polyangiitis is a rare necrotizing systemic
vasculitis without immunoglobulin deposits associated
with antineutrophil cytoplasmic antibodies. In the over-
whelming majority of cases is characterized by lesions
of the vessels of the microcirculatory bed, but there is a
possibility of lesions of the arteries of small and medium
diameter.

Usually manifestation of the disease begins with pulmo-
nary-renal syndrome, namely: hemorrhagic alveolitis and
necrotizing glomerulonephritis. However, the analysis of
modern literature shows that it may have a very diverse
beginning, different variants of the course with symptoms
of damage to different organs that are characteristic of
other SV. Practice shows that MPA is quite common in the
practice of nephrologists.

It should be clearly understood that MPA is considered
a fatal pathology. An important factor in determining the
prognosis and quality of life of such patients is the time-
liness of diagnosis, a clear differential diagnosis and the
adequacy of medical care.

The difficulty of verification lies in the lack of clear classi-
fication criteria, the need for more extensive use of modern
histological examination methods, with the mandatory use
of immunological tests, which are not always available yet.
Modern aspects of diagnostics include analysis of clinical
manifestations, positive results of immunological studies
of serum for detecting perinuclear autoantibodies to cyto-
plasmic components of neutrophils, antimyeloperoxidase
in serum, antibodies to MPO-ANCA, histopathological
examination of skin, kidney or lung biopsy specimen,
signs of systemic inflammation and anemia in blood test,
laboratory signs of rapidly progressing glomerulonephritis
with development of renal failure.

As can be seen from a detailed chronological analysis of
the course of MPA in the first case, we can state the gradual
rate of progression of the disease with the development of
such nonspecific symptoms as: increase in blood pressure,
abdominal syndrome, fever to subfebrile numbers, nausea,
dry mouth, headache, all of which were accompanied
by symptoms suggestive of kidney damage, which were
initially considered as glomerulonephritis, complicated
by acute kidney damage. Differential diagnosis was made
within paraneoplastic nephropathy and systemic vasculitis.

Ineffectiveness of the conducted symptomatic, mem-
brane-stabilizing therapy, presence of arterial hypertension
(AH), signs of systemic inflammation, anemia in the gen-
eral blood test, proteinuria, hematuria, azotemia, positive
results of immunological studies of serum for the diagnosis
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of MPA vasculitis: microscopic polyangiitis, grade III ac-
tivity, with kidney damage.

The appointment of patients with methylprednisolone at
a dose of 32 mg / day and endoxane 50 mg / day, orally, in
combination with the KRT method of acute, and further
- program hemodialysis not only led to the control of the
symptoms of the disease, but also allowed to renal replace-
ment therapy stop taking cytostatics and gradually reduce
glucocorticosteroid intake. This indicated the selection of
the optimal treatment strategy. However, the unauthorized
discontinuation of glucocorticosteroids in the future pro-
voked a relapse and led to the need to resume the course
of the above therapy.

In the second clinical case, concomitant joint lesions came
to the fore, so the diagnostic search was initially aimed at
clarifying the nature of joint syndrome and its treatment.
However, weight loss, the symptoms of glomerulonephritis,
which occurred only four years after the first signs of arthri-
tis, and then - the presence of hypertension, eye damage
(uveitis), muscle damage (myalgia), azotemia, anemia on
the background of joint damage (osteoarthritis) suspect
systemic vasculitis. Repeated positive blood test results for
antibodies to MPO (>8) and p-ANCA (1:40) allowed to
make the diagnosis: Microscopic polyangiitis with kidney
damage. Pathogenetic therapy only (methylprednisolone
12 mg and endoxane 500 mg daily) for eleven months, fol-
lowed by administration of methylprednisolone 10 mg and
azathioprine 100 mg / d. led to a significant improvement in
the patient’s overall condition, a positive trend in laboratory
parameters, which prompted nephrologists to gradually
reduce the glucocorticosteroid dose to a minimum effective.

The following clinical examples demonstrate to phy-
sicians that systemic vasculitis is quite common in the
practice of nephrologists.

CONCLUSIONS

Thus, the described clinical cases differ slightly in features
of the debut and the course of the disease, but they also
have common features, which were manifested by renal
involvement with the development of renal failure, arterial
hypertension and anemia.

Therefore, before deciding on the primary or secondary
nature of glomerulonephritis, nephrologists need to care-
tully evaluate the entire complex of objective and subjective
features, laboratory and instrumental examination data,
identify symptoms of multiple organ lesions, signs of dis-
ease progression.

In the case of the detection of additional signs that
may indicate systemic pathology, it is always advisable to
consider the possibility of the presence of kidney damage
in patients, as a symptom of another disease, which is
accompanied by similar symptoms, especially systemic
vasculitis. Moreover, it is extremely important to be able
to recognize them in time and to send these patients for
further immunological examination and for nephrobiopsy,
since the prospects of effective treatment and quality of life
will depend on this.

1030

Thus, clinical examples demonstrate to physicians that
systemic vasculitis can often hide under the «mask» of
other diseases and require timely diagnosis and immediate
pathogenetic treatment.
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ABSTRACT

At all ages, skeletal muscle weakness characterizes Pompe disease, causes mobility problems and affects the respiratory system. We aimed to provide a narrative review of terminology,
etiology, epidemiology, clinical manifestations, complications, and prognosis of Pompe disease, supported with a dlinical case presentation.

The clinical manifestation and complications of Pompe disease are illustrated with the clinical case presentation of a late-onset form in a white child. A comprehensive electronic literature
search was performed on Ovid, Google Scholar, Scopus, PubMed, Embase, Cochrane Database, and World Health Organization databases to identify the articles that discussed Pompe disease.

KEY WORDS: Glycogen storage disease, Pompe disease, review, clinical case, late-onset

INTRODUCTION

Glycogen storage disease (GSD) is a metabolic disorder
caused by enzyme deficiencies affecting either glycogen
synthesis, glycogen breakdown, or glycolysis (glucose
breakdown), typically in muscles and/or liver cells. At
least 15 types of GSD have been identified, all resulting in
abnormal glycogen metabolism and an accumulation of
glycogen in these cells. [1, 2]

The main types of GSD are categorized by number and
name, as follows:

« TypeI(Von Gierke disease; the most common type that
accounts for 90% of all glycogen storage disease cases);
Type II (Pompe’s disease, acid maltase deficiency);
Type III (Cori’s disease);

Type IV (Andersen’s disease);

Type V (McArdle’s disease);

Type VI (Hers’ disease);

Type VII (Tarui’s disease);

Type VIII disease.

Periodic acid-Schiff stain identifies glycogen and is useful
in identifying these diseases.

GSD type Il is an autosomal recessive metabolic disorder,
caused by an accumulation of glycogen in the lysosome due
to deficiency of the lysosomal acid alpha-glucosidase enzyme
(GAA). [3] Itis also called Pompe disease or an acid maltase
deficiency and is a rare multi-system hereditary storage
disease that is progressive, and often fatal. [4] Nowadays,
more than 350 gene mutations causing this disease have
been identified and their number is constantly growing. [5]
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The exact prevalence of Pompe disease is unknown. Ac-
cording to various authors, the incidence of the disease, de-
pending on the country and ethnicity, ranges from 1:40,000
to 1:300,000. A ‘founder effect’ cannot be excluded. [6]

THE AIM

The purpose of this study is to provide a comprehensive
narrative review of terminology, etiology, epidemiology,
clinical manifestations, complications, and prognosis of
Pompe disease, illustrated by a clinical case presentation
of late-onset Pompe disease in a white child.

MATERIALS AND METHODS
A complex clinical, neurological, laboratory, and instru-
mental analysis provided to a child, admitted to the Re-
gional Clinical Center of Neurosurgery and Neurology,
Uzhorod city, Ukraine, resulted in diagnosis of GSD type IL
A comprehensive electronic literature search on Ovid,
PubMed, Scopus, Embase, Cochrane, Google Scholar, and
World Health Organization databases was performed to
identify articles that discussed the neurological manifesta-
tions, presentations, complications, and prognosis of Pompe
disease. The applicable articles are cited and referenced. No
limit placed on publication time or the language of the arti-
cle. All the relevant articles were identified and screened by
two authors (HP and OF), and disagreements were resolved
by consensus and involvement of senior authors (MO, YH,
OS, YF); the results are summarized narratively.
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CLINICAL CASE
We provided a complex clinical and instrumental analysis
of manifestations and complications of Pompe disease in
a white child, admitted to the Regional Clinical Center
of Neurosurgery and Neurology, Uzhorod city, Ukraine.
Clinical case presentation is accompanied with a com-
prehensive narrative review of terminology, etiology,
epidemiology, clinical manifestations, complications, and
prognosis of Pompe disease, presented in the discussion.
We report a case of a late-onset form of Pompe disease
in a child resident of the Transcarpathian region.
Ten-year-old boy brought to his primary care physician
by his parents because of difficulties in walking and climb-
ing stairs, rapid fatigue, and shin pain after exercise during
the last year. Examination revealed a positive Hoovens test.
Routine hematological tests were within normal limits. To-
tal creatine kinase level was elevated to 1381 units. On the
EMNG there were signs of pronounced diftuse myopathic
syndrome; more severe in the proximal muscles.

TESTS

Taking into account the patient’s complaints, a genetic scan
for Duchenne muscular dystrophy was included in the
diagnostic search plan but no deletions of the dystrophin
gene exons were detected.

Pompe disease diagnostic was conducted. In the dried
spots, low activity of GAA was detected, in connection
with which molecular genetic diagnostics of GAA gene
was assigned. A mutation was detected in the heterozygous
state p.32-13T>G and ¢.307T>G. Signs of the vital organ
involvement that is usual for Pompe disease were absent,
including cardiomegaly or cardiomyopathy according to
ECG and echocardiography.

GENEALOGICAL ANAMNESIS
A dry blood spot testing was performed for the father,
mother, and sister. GAA activity was within normal range.

DIAGNOSIS AND TREATMENT

Thus, the patient was diagnosed with the metabolic disor-
der from the group of lysosomal accumulation diseases:
Pompe disease (E 74.0).

The patient was referred to the Orphan Disease Center
for the purpose of life-long enzyme replacement therapy
(Miozim at a dose of 20 mg/kg intravenously once every
2 weeks).

Glycogen storage disease type II (GSD II) is a classical
lysosomal storage disorder, characterized by lysosomal
accumulation of glycogen and tissue damage, primarily
in muscle and heart. [7] It has a broad continuous clinical
spectrum in terms of onset, the involvement of organs, and
life expectancy. In addition to muscle and heart involvement,
other tissues affected are liver, spleen, endothelium, lung,
brain, anterior horns, and peripheral nerves. The underlying
enzyme deficiency is acid maltase (also known as GAA).

DISCUSSION
DEFINITION

GSD IIis an autosomal-recessive disorder that results from
the deficiency of GAA, a lysosomal hydrolase, and is part
of a group of metabolic diseases called lysosomal storage
disorders [3].

The disease was first described by the Danish pathologist
Joannes Cassianus Pompe in 1932 when he was presented
with a 7-month-old girl who died after developing idio-
pathic hypertrophic cardiomyopathy. Pompe observed
an abnormal accumulation of glycogen in all examined
postmortem tissues. He described the cardinal pathologic
features of this lysosomal storage disorder.

ETIOLOGY

Pompe disease is caused by mutations in a gene that produces
an enzyme called GAA. Absence or deficiency of GAA, a
lysosomal enzyme that is responsible for the cleavage of the
a-1,4- and a-1,6-glycosidic bonds of glycogen to glucose,
leads to the accumulation of glycogen in the lysosomes in
numerous tissues, but clinical symptoms are primarily due
to cardiac and skeletal muscles involvement. [4]

CLASSIFICATION

Classification of GSD Il is based on the age of onset, organ

involvement, severity, and the rate of disease progression.

There are three forms of GSD 1L

o Classic infantile form refers to the form of Pompe dis-
ease that was first described in 1932 and characterized
by the onset of symptoms shortly after birth: generalized
muscle weakness, and cardiomegaly in combination
with excessive glycogen storage in virtually all organs.
(1]

 Non-Classic infantile form or so-called ‘childhood’ and
‘juvenile’ forms of Pompe disease are introduced as
the names for the less severe forms of Pompe disease,
characterized by delayed onset and usually slower pro-
gression.

o Adult-Onset or so-called ‘late-onset’ Pompe disease
differs from infant form with milder clinical manifes-
tations and course, absence of multiple organ pathology
(heart damage is extremely rare), and more recent
respiratory complications due to the weakness of the
diaphragm and intercostal muscles.

EPIDEMIOLOGY
According to various authors, depending on the country
and ethnicity, the incidence of GSD I is generally placed at
approximately 5000 to 10000 births worldwide. [6] It occurs
in various populations and ethnic groups around the world.
Approximately a third of GSD II patients are infants.
Occurrence in the Netherlands is one in 138,000 infants. In
China, Taiwan, and among African-Americans occurrence
is one in 14,000. [6-8]
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Table 1. Clinical Presentations of Glycogen storage disease type Il

Types of Pompe

Disease RUERt

Findings Prognosis

First three months
after birth

Classic Infantile
Onset

Hypertrophic cardiomyopathy
Skeletal muscles weaknes

Failure to thrive
Lung infections
Feeding problems
Hearing problems

Heart defects Fatal within the

first year of life

Diaphragm and other breathing muscles weakness

Enlarged liver
Large tongue

Later than the
classic form but
still appears
within the child’s
first year of life

Non-Classic Infantile
Onset

Failure to thrive
Myopathy
Lung Infections
Feeding problems
Hearing problems

Poor and is often
Fatal

Abnormally enlarged heart
Progressive muscle weakness

Delayed development of motor skills

Myopathy

Progressive diaphragm weakness

Late-Onset Any age

Frequent lung infections

Mobility problems
High chance of falls
Breathing problems

Shortness of breath Poor and is often

Morning headaches Fatal

Tiredness
Weight loss
Difficulty swallowing
Difficulty hearing

Scoliosis, or a curved spine.

The exact incidence of late-onset Pompe disease world-
wide is unknown. A study in the Netherlands estimates
that one in 57,000 adults has late-onset Pompe disease.
[8] In Ukraine seven patients (1 adult, 6 children) were
diagnosed with Pompe disease.

CLINICAL PRESENTATION
GSD IT has a broad clinical spectrum. First symptoms can
occur at any age from birth to late adulthood. Earlier onset
compared to later onset is usually associated with faster
progression and greater disease severity (Tabl. 1). At all
ages, skeletal muscle weakness causes mobility problems
and affects the respiratory system.

In table one we have narratively summarized the main
clinical representations and outcomes of different forms
of Pompe disease.

CLASSIC INFANTILE ONSET POMPE DISEASE

The infantile-onset form of the disease is the result of com-
plete or near-complete deficiency of GAA. It is caused by
mutations that lead to the production of less than 2 percent
of functional GAA. [9, 10]
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Symptoms begin in the first months of life and are charac-
terized by a severe progressive course and rapid development
of multiple organ pathology. Early symptoms include difficulty
gaining weight and failure to grow at a normal rate, known as
“failure to thrive” These infants experience feeding problems,
poor weight gain, muscle weakness, breathing problems, lung
infections, floppiness, and head lag. Many infants with Pompe
disease also have enlarged liver and tongue.

Symptoms of malnutrition are due to the weakness of
the facial muscles. Respiratory difficulties are due to the
weakness of the diaphragm. Intercostal muscles are often
complicated by lung infections. The heart is grossly en-
larged due to hypertrophic cardiomyopathy that results
in heart failure.

The condition is often fatal within the first year of life,
but rapid treatment can reduce the risk of heart failure.
Without timely treatment, most babies die from cardiac or
respiratory complications before their first birthday. [11]

NON-CLASSIC INFANTILE-ONSET POMPE DISEASE
Non-classic infantile-onset Pompe disease begins later
than the classic form but still appears within the child’s first
year. Despite the abnormally enlarged heart, the chance of
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heart failure is lower compared to classic-infantile-onset
form. Progressive muscle weakness leads to the delayed
development of motor skills such as rolling over and sitting.
Infants with this type of Pompe disease often experience
severe respiratory problems due to damage and weakness
in the muscles involved in breathing. [12]

The condition has a poor prognosis and is often fatal.

LATE-ONSET POMPE DISEASE

Late-onset Pompe disease is the result of a partial deficien-
cy of GAA. The onset can be as early as the first decade of
childhood or aslate as the sixth decade of adulthood. [13, 14]

Late-onset Pompe disease is often milder and progresses
more slowly than the infantile forms. In general, the later the
disease appears, the slower the symptoms progress. It differs
from infant form with milder clinical manifestations and
course, absence of multiple organ pathology, and more recent
respiratory complications due to the weakness of the diaphragm
and intercostal muscles. [15] The primary symptom is muscle
weakness progressing to respiratory weakness and death from
respiratory failure after a course lasting several years.

Heart involvement is reduced in most cases of late-onset
Pompe disease, but some patients may experience an irreg-
ular heartbeat or an enlarged heart. [16] However, as the
disease progresses, breathing problems may increase and
the most common cause of death is lung failure. Increased
muscle weakness will often result in patients having to use
mobility assistance, such as wheelchairs.

Late-onset Pompe disease patients usually die from re-
spiratory failure and infectious pulmonary complications,
depending on the time of onset and subsequent course
of the disease. It may occur in childhood, adolescence,
adulthood, or old age.

DIAGNOSTIC METHODS

A diagnosis of Pompe disease can be confirmed by screen-
ing for the common genetic mutations or measuring the
level of GAA enzyme activity in a blood sample. [1, 17]
Once Pompe disease is diagnosed, testing of all family
members and a consultation with a professional geneticist
are recommended. Carriers are most reliably identified via
genetic mutation analysis.

CONCLUSIONS

Along with other lysosomal diseases, in the case of Pompe
disease, it is possible to carry out pathogenetic enzyme
replacement therapy which allows us to modify the course
of the disease significantly, improve the quality of patients’
lives and prevent the development of critical complications.
The key to the successful use of enzyme replacement ther-
apy is the early diagnosis of GSD II. A careful study of the
target categories of patients suffering from myodystrophy
and other myopathic syndromes at any age is required to
identify late-onset Pompe disease so that pathogenetic
treatment is started as early as possible.

We presented a comprehensive narrative review of the
terminology, etiology, epidemiology, clinical manifesta-
tions, complications, and prognosis of Pompe disease,
accompanied by a clinical case report of late-onset Pompe
disease, to raise awareness about the GSD IL
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ABSTRACT

The aim of this clinical case in demonstrating the possibility of replacing total defect of the mandible with a patient specificimplant and the result of long-term follow up.
Literature data on the replacement of total mandibular defects are extremely limited and they are presented by only several clinical cases where various surgical approaches
were used. In the available literature, there are two approaches to solving this problem, including the replacement of the jaw with vascularised bone grafts, of which the fibula
flap is the most promising, and the implantation of endoprostheses of the jaws, of which patient-specific anatomical endoprostheses made using additive technologies are
the most advanced. The concept of using patient-specific endoprostheses of the whole mandible is considered revolutionary because it has a number of significant benefits,
including the greatest accuracy in restoring the anatomical shape of the mandible.

One of the unresolved problems associated with the installation of total mandibular endoprostheses is the prosthetic rehabilitation of patients using fixed structures. The analysis
of the presented case can be a good tool for the clinician and bioengineer while making the final decision on the treatment method and modality in patients who need an
identical option for the repair of a mandibular defect.

Based on (T data, we can conclude that the employed approach, methodology of design and manufacture of patient-specific titanium mandibular endoprosthesis for the total

defect demonstrated the sufficient efficacy, which suggest the need for further systematic studies to address this issue.

KEY WORDS: Patient specificimplant, total mandibular defect, mandible segmentation, mandible reconstruction

INTRODUCTION

Total or subtotal mandibular defects are one of the most
pressing and challenging issues in modern maxillofacial
surgery. This is due to the fact that the loss of the lower jaw,
or asignificant part of it inevitably results in profound func-
tional disorders (difficulty chewing, swallowing, breathing
and speaking), as well as severe cosmetic deficiencies, facial
distortion, social maladaptation, permanent disability,
mental disorders and decreased quality of life [1]. The main
causes of total and subtotal mandibular defects include tu-
mours [2], osteomyelitis [3], radiation and drug-associated
osteonecrosis, congenital malformations such as hemifacial
microsomia, the first and second branchial arch syndrome,
Pierre Robin sequence and Goldenhar syndrome [4].

In recent decades, a number of approaches have been
offered to treat large mandibular defects, which includes
those based on the use of 1) free bone grafting proce-
dures [5] or free tissue transferring [6]; 2) conventional
reconstructive plates or endoprostheses, based on com-
puter-aided design and manufacturing (CAD/CAM); 3)
the combination depending on the clinical situation [7].
Whatever the case, to achieve optimal anatomical and func-
tional outcomes, the authors recommend the use of virtual
simulation of surgery and customisation of implants and

Wiad Lek. 2021;74(4):1037-1041

fixators (plates, grids, etc.) through model-based bending,
milling or additive technologies (DSLM) [8].

Until recently, surgeons most widely used microvascular
fragmented fibula transferring, usually without reconstruc-
tion of the TM], forming pseudoarthrosis at the ends of
the bone graft [9]. This technique demonstrated acceptable
aesthetic and functional outcomes owing to the possibility
of dental implants placement and appropriate prosthetic
reabilitation. On the other hand, the authors point to a
number of problems and limitations associated with mi-
crovascular bone grafting in the area of total mandibular
defects, such as a sharp deterioration in the blood supply
to the lower third of the face, or traditional recipient ves-
sels may be compromised or absent. Especially, this could
be typical defects, caused by drug-associated or radiated
osteonecrosis [10].

Numerous prospective and retrospective studies have
proven the efficacy of CAD/CAM technology and micro-
vascular tissue transferring for the replacement of man-
dibular defects [11, 12, 13, 14]. However, the mandibular
reconstruction is much more challenging in patients with
total mandibular defects [15]. The number of publications
concerning total defects is extremely limited, and all of
them have data on individual clinical cases. From a topo-
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graphic, anatomical and technical point of view, total jaw
defects are extremely tough to replace. Due to the very
small number of well-documented cases, it is extremely
difficult to formulate clear guidelines for the treatment of
patients with total mandibular defects. [12]

In 2009, the Dutch company Xilloc together with Lay-
erWise offered a new concept for the treatment of total
mandibular defects and an original design for the solid
titanium endoprosthesis manufacturing. The developed
design was successfully implanted by Belgian professor
Jules Poukens in a patient who had needed the lower jaw
removal due to bisphosphonate osteonecrosis. In 2011,
Professor Jules Poukens and Xilloc CEO Maikel Beerens re-
ported the successful installation of a complete mandibular
endoprosthesis in an 83-year-old patient with progressive
osteomyelitis [16].

The benefits of this approach include the maximum
compliance with the anatomical shape of the patient’s
lower jaw and an alternative to free tissue transferring in
complex cases. At the same time, there is almost no data in
the literature on the efficacy of the technique, possible risks
and behaviour of the structure with long-term follow up.

Below, we present the clinical case demonstrating our
experience of using a total mandibular endoprosthesis in
a patient with the total defect, and assessment of the im-
mediate and long-term (more than 2 years) postoperative
outcomes.

CASE REPORT

Aim of this clinical case in demonstrating the possibility of
replacing total defect of the mandible with a patient specific
implant and the result of long-term follow up.

All performed procedures were in accordance with the
ethical standards of the institutional and national research
committee, and with the 1964 Helsinki declaration and its
later amendments, or comparable ethical standards. The
study was approved by the Bogomolets National Medi-
cal University Bioethics Committee (Protocol No 126).
Writhen informed consent were obtained from all persones
included in the study.

Patient K., 27 years old female, presented to the Centre
of Maxillofacial Surgery and Dentistry, Kyiv Regional
Clinical Hospital with complaints about an aesthetic defect
(sharp deformation of the lower third of the face and upper
neck, lower lip, complete secondary adentia) and severe
functional deficiency (inability to chew food, difficulty
speaking and swallowing, salivation, inability to fully close
the lips, sleep apnoea) due to a total mandibular defect.
The patient considered the defect to be the cause of deep
psycho-emotional disorders (depression, neurasthenia)
and a sharp reduction in the social contacts.

The etiology of the defect was associated with the
destruction and the mandibular sequestration due to a
prolonged diffuse infectious and osteonecrosis due to the
systematic use of artisanal derivatives of pervitin [17].
The patient had had this condition for more than 11 years
and she underwent 10 surgical interventions (sequestrec-
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tomy) with ligation of both external carotid arteries. A
long-lasting inflammatory process and previous surgical
interventions resulted in marked scarring and atrophy of
the soft tissues of the mouth floor and upper neck.

Before starting treatment, the patient had not taken
narcotic agents for more than 5 years. The application of
the traditional approach with the fibula flap transferring
in this case was challenging due to the following factors:
the lack of vessels, adequate for anastomosis in the recip-
ient site, the systemic damage to the endothelial lining
of vessels caused by pervitin, and the patient’s concern
about possible complications in the donor site. We took
a decision to apply for reconstruction a patient-specific
total mandibular endoprosthesis, based on a design of-
fered by Xilloc in 2009.

Before surgery she was evaluated with contrast CT scans
and angiography of the head and neck region, as well as
both legs. The mandible reconstruction was preceding by
an expander placement to create the space for future total
patient-specific mandibular endoprosthesis. The expander
was installed into anterior part of the floor of the mouth
for a period of 4 weeks.

DESIGN AND MANUFACTURE OF TOTAL
MANDIBULAR ENDOPROSTHESIS

CT scans of the patient, as DICOM files (Digital Imaging
and Communications in Medicine) were imported into
the software environment D2P (DICOM-2-PRINT for-
mer Simbionix) ver.1.0.253, 3D Systems, Israel), were CT
segmentation was performed with following virtual 3D
models’ calculation of the facial skull and surrounding
soft tissues. To select the parametrically optimal mandible,
which was to act as a prototype of the future complete
mandibular endoprosthesis, the anthropometrically
corresponding mandible was imported, as virtual model
following the same segmentation procedures from the CT
study of another anonymous patient.

The models, which was created in D2P (3D Systems,
USA) as a STL file, were exported to the Geomagic
Freeform Plus (version 2016.0 Hotfix 2), where fixing of the
model geometry errors was performed. Next, the optimal
size and shape of the mandible were determined using the
Alignment function and multi-stage verification (profile
line, partial cephalometric analysis, soft tissue reproduc-
tion, etc.). The “donor” jaw of a certain size was modified
in the area of the mandibular rami, creating holes that
lightened the construction and served as retention points
for attaching the masticatory muscles. Coronal processes
were removed from the model, and smaller holes were
added along the base of the jaw. The frontal part of the jaw
was flattened and rounded, and in the lower third fixation
holes were made for a group of muscles of the mouth floor.
At the top of the alveolar part of the future implant, there
were simulated four fixation holes for fixing the supports of
the future prosthetic structure. The volume and linear size
of the condyles were also reduced. The three-dimensional
model of the created design is shown in Fig. 1.
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Fig. 3. Full mandible patient specific implant and CT 3D reconstruction
with (T images slices T month after surgery.

MANUFACTURE OF IMPLANTS USING ADDITIVE
TECHNOLOGIES

The titanium endoprosthesis was made of Grade 5
(Ti6Al4V) medical titanium, using DMLS technology by
European 3D Systems Printing Centre (former Layerwise)
Leuven, Belgium. After “printing’, the area of the condyle
heads was ground to the mirror surface, while the change
in metal thickness did not exceed 30 microns.

CLINICAL STAGE

Surgery was performed under general anesthesia through
the extraoral approaches using previous scars: bilateral
submandibular and submental, with preservation of the
little skin islands between them. Total endoprothesis was
installed under platysma into created space, the condyle
heads of the implant were placed into the articular fossae,
the chin was positioned in the midline, masseters, mus-

Fig. 2. Patient photos with whole mandible defect: before (upper) and
after operation (lower).

cles of the thongue and suprahyoid grope were fixed to
the endoprothesis. The patient was prescribed a course
of antibacterial therapy and non-steroid analgesics. No
complications were seen in the early postoperative period,
except some limited mouth opening and foreign body
sensation, she required the use of a nasogastric tube for
adequate nutrition. The patient assesses the achieved
aesthetic outcome as good (Fig. 2).

She refused to have a fixed prosthetic structure installed
due to the risk of infection and loss of the structure. There-
fore, 4 months following the operation, the patient was
installed a removable prosthesis with a soft base. During
the entire observation period (27 months), no infectious
complications, exposure of the structure or the displace-
ment from the initial position were noted. (Fig. 3)

Literature data on the replacement of total mandibular
defects are extremely limited and they are presented by only
several clinical cases where various surgical approaches
were used. There are currently no clear, scientifically sound
guidelines for the replacement of such defects, or the
comparison of the clinical efficacy of different techniques.
Concurrently, much experience has been gained in the
treatment of segmental and subtotal mandibular defects
because the availability of preserved parts of the jaw, joint
elements and muscle fixation points makes it possible to
more accurately determine the desired anatomical shape
and position of the lower jaw, as well as more fully restore
its functional parameters (the nature of movement in
joint, chewing stereotype, etc.) [18]. Therefore, the pub-
lication of well-documented case reports of treatment of
total mandibular defects with a long observation period
and their comparison with previously published data is of
considerable interest.

In the available literature, there are two approaches to
solving this problem, including the replacement of the jaw
with vascularised bone grafts, of which the fibula flap is
the most promising, and the implantation of endopros-
theses of the jaws, of which patient-specific anatomical
endoprostheses made using additive technologies are the
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most advanced [19]. The use of the fibula to replace total
defects is promising for the following reasons: 1) this
method allows restoring the mandible owing to the vital
bone tissue that is resistant to infection and integrates
well with surrounding soft tissues; 2) the possibility of
performing a number of osteotomies allows restoring the
mandibular anatomy with high accuracy, as evidenced
by satisfactory aesthetic results reported by the authors;
3) the successful installation of dental implants in the
site of transplanted fibula demonstrated by van Baar et
al. (2018) allowed effective restoring the masticatory
function with high-quality prosthetic structures [20]; 4)
the possibility of bone grafting together with soft tissues,
which can simultaneously replace complex combined
defects, 5) the experience of widespread use of this flap in
the replacement of smaller defects makes the transplant
technique quite predictable in terms of immediate and
long-term results. However, the technique has obvious
shortcomings and limitations related to the condition of
hemodynamics and soft tissues of the donor and recipi-
ent sites, systemic diseases of bone tissue and metabolic
disorders, risks of flap harvesting, which often cause the
patient to refuse surgery and the like.

These problems are most pronounced in the group of
patients with drug-associated, toxic and radiation osteone-
onecrosis, which is the most common cause of total man-
dibular defects. The presented case demonstrates that the
transplantation of a free fibula flap was rather challenging
and the risk of such an intervention was very significant.

The concept of using patient-specific endoprostheses of
the whole mandible is considered revolutionary because
it has a number of significant benefits, including the
greatest accuracy in restoring the anatomical shape of the
mandible, no need for additional trauma to the donor site,
a significant reduction in operative time and duration of
postoperative rehabilitation, no restrictions associated with
the pathology of the great vessels.

The design of the structure in this study broadly re-
produced the design offered by Xilloc, but the individual
characteristics of the clinical case were taken into account.
After the “donor” idealized mandibular model had been
imported and cephalometric analysis had been performed,
the most optimal size and shape of the mandible were
determined. At the next stage, a patient-specific implant
was shaped using sequential algorithmic transformations
of the prototype with software design tools. Particular at-
tention was paid to the reduced structure weight without
loss of the strength and integration of the endoprosthesis
with soft tissues.

The proper implant placement, which was radiologically
confirmed, improved the aesthetics of the face in the early
postoperative period and ensured a significant recovery
of lost functions. Concurrently, such an approach raises
concerns about the behaviour of the structure during the
long-term operation under chewing load. The absence of
infectious complications or exposure of the structure in
our observation is suggestive of the potential possibility
of using such endoprostheses not only as a temporary
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solution preceding the final bone grafting, but also as a
long-lasing resolution, including lifelong. It should be
noted that although the experience of using patient-specific
endoprostheses shows a low incidence of complications
following the repair of smaller mandibular defects, the
incidence of complications in the replacement of total
defects may be higher [21].

One of the unresolved problems associated with the
installation of total mandibular endoprostheses is the
prosthetic rehabilitation of patients using fixed structures.
The potential connection of the endoprosthesis with the
oral cavity along the transmucosal elements increases the
risk of the prosthetic structure loss. In our observation, the
patient’s refusal of a fixed structure does not allow us to
draw any conclusions in this regard. However, our experi-
ence shows that the use of removable dentures prostheses
is not a functionally complete resolution.

Another controversial issue is the feasibility of two-com-
ponent patient-specific joint endoprostheses for the re-
placement of large defects of the jaws with the loss of the
mandibular head. Some authors cover this issue [22]. How-
ever, they do not reach a consensus, and the results appear
to be controversial. The approach employed in our case
(with the existing loss of articular discs and components
of the joint capsule) is similar to the solution offered by
Imad Abu el-Naaj, and it did not provide for the complete
restoration of the joint elements. Despite this, the adaptive
self-adjusting mechanisms of the masticatory system made
it possible to restore the basic parameters of mandibular
movements simulating physiological opening and closing
of the mouth, as there were no lateral movements (latero-
trusive); the inability to contract masticatory muscles and
chewing with considerable effort possibly reduced the
pressure of the titanium heads on the bone elements of
the articular fossa, which was confirmed by the absence of
pain and bone remodeling in the site of contact with the
endoprosthesis [23].

CONCLUSIONS

Overall, based on CT data, we can conclude that the
employed approach, methodology of design and man-
ufacture of patient-specific titanium mandibular endo-
prosthesis for the total defect demonstrated the sufficient
efficacy, which suggest the need for further systematic
studies to address this issue. In such a case, given the
lack of CT data of the patient’s jaws before the defect, the
design of a total mandibular endoprosthesis is a complex
bioengineering task that requires special methods and
techniques, and the use of total endoprosthesis as such
has its drawbacks and advantages. In addition, being
very rare, this kind of work requires the involvement of
expert-level bioengineers, which brings it closer to the
level of exclusive. Therefore, the analysis of the presented
case can be a good tool for the clinician and bioengineer
while making the final decision on the treatment method
and modality in patients who need an identical option
for the repair of a mandibular defect.
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ABSTRACT

The aim was to study published reports of postoperative intra-articular calcaneus fractures non-union complications after ORIF, determinate the main reasons for such complications
and study the ways to improve the treatment results/ We retrospectively studied anamnestic data, medical history from 2018, and the treatment process of our patientin 2019-
2020 with calcaneus ORIF post-operative non-union. The patient was managed by secondary ORIF with autogenous bone marrow grafting after removal of broken retainers.
At 6 months, the result was evaluated as good according to the AOFAS scale, (89—80 points for AOFAS). Non-union after calcaneus fracture ORIF management is an extremely
rare complication. Controlled randomized trials with a larger sample size and longer follow-up are required for plausible evidence and systematization of treatment principles.

KEY WORDS: dlinical case, calcaneus fracture, non-union

INTRODUCTION

The most vulnerable to calcaneal fractures are physically
active, able-bodied male. In the observation of Sav-
gachev, 2016, which was based on 372 patients aged 22 to 58
years with a peak of 42 + 3 years, for the period 2010 - 2016,
gender distribution was more favorable for male patients
(81.6%) than for female patients — 69 (18.4%) [1].

According to the statistics given by Essex-Lopresti P,
calcaneus fractures in 75% -92% of cases have a fracture
line that runs through the articular surface and are char-
acterized as intraarticular with an impression-shifting na-
ture. It can be a prerequisite for post-traumatic deforming
osteoarthrosis of the joints of the posterior foot, with the
consequences in the form of constant pain, swelling syn-
dromes, functional restriction of the foot [2].

Relatively infrequent, but at the same time severe in conse-
quence, is trauma of the posterior part of the foot, including
fracture of the calcaneus, which makes from 2,0% to 5,7%
in the structure of all fractures of the human skeleton, and
taking up nearly 65% of the total foot bones fractures [3].

The high rate of unsatisfactory treatment results in the
range of 13.0% —27.3% is maintained nowadays, and in some
types of fractures their proportion reaches up to 80.5% [4].
The need for re-surgical treatment arises in 40% of such
patients in 2-3 years after the trauma and the proportion
of entry to primary disability as a whole range from 25.0%
to 34.1% of all victims [5]. However, calcaneal non-union
after surgical treatment is a rare complication, which was
described only in severe case reports available for our review.

The basis of modern principles of treatment is the resto-
ration requirement of joint congruence, restoration of axial
ratios under the condition of careful attitude to soft tissues.
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Our research intended to study published reports of post-
operative intra-articular calcaneus fractures non-union
complications after ORIF, determinate the main reasons
for such complications and study the ways to improve the
treatment results and identify the best clinical treatment
strategies for their management.

We retrospectively studied anamnestic data, medical
history from 2018, and the treatment process of our patient
in 2019-2020 with calcaneus ORIF post-operative non-
union at Trauma department of Uzhhorod district clinical
hospital of Uzhhorod district council of Zakarpattia region.

Assessments of the clinical efficiency of surgical treat-
ment complexes were studied in terms of 3 months, and
6 months using X-ray and clinical-functional methods.

Literature retrieval composed by the searched publica-
tion through databases PubMed, Medline, Elsevier, Google
scholar and E-library using the search terms “calcaneal
fracture complications”, “Heel-bone malunion’, “calcaneus
non-union”. The search was restricted to English-language
and Russian-language journals.

CASE REPORT

A 56 years old male patient was referred to the Uzhhorod
district clinical hospital by family GP doctor with persistent
pain and swelling of his heel during physical activity, walk-
ing distance over 400 meters.

ANAMNESIS MORBI
The patient received injury, as a result of falling from a height
in 2018. He accepted emergency care in the amount of plaster
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Fig. 1. Radiographs 5 months after the accident.

immobilization, analgesics. Patient’s general condition was
burdened by the presence of edema, epidermal phlyctens,
subcutaneous hematomas of the foot and ankle joint, over
20 years smoking experience. Next day after the trauma he
was admitted to the trauma department of the City Hospital
with Diagnosis: Closed calcaneus intraarticular AO 82 C2
(Sanders 3) fracture, with joint depression and fragment
displacement. The conservative treatment for twelve days
by anti-edema therapy, applying plaster cast immobiliza-
tion, physical therapy by isometric muscle exercises of the
thigh and shin from both lower extremities led soft tissues
to the readiness for surgery. Applied ORIF with restoration
of the posterior talar articular surface of the calcaneus and
LCP fixation, followed by protected weight bearing for 9
weeks. Postoperative period without complications during
observation period.

THE MEDICAL HISTORY (ANAMNESIS VITAE)
The working age patient was in good physical condition, had
any significant comorbidities before the trauma accident.
For the last 3 years suffered from a periodic hypertension
with values of systolic blood pressure up to 150 mm. Hg.,
cured by occasional intake of oral medications, composed of
Amlodipini besilas. Smoker’s experience is occurring more
than last 10 years. The osteochondrosis of the lumbosacral
region of the spine have been troubling for 5-6 years.

The patient denies the presence of viral hepatitis, tu-
berculosis, HIV, venereal diseases in the medical history;
allergic history is not burdened

PHYSICAL EXAMINATION (STATUS PRAESENS
OBJECTIVUS)

Clinical examination and radiological evaluation, includ-
ing CT scan of the foot, revealed evidence of calcaneal non-
union with subtalar arthritis and broken plate in February
2020 (Fig. 1., Fig. 2.). During pre-operative assessment any
serious comorbidity wasn’t detected. \
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Fig. 2. (T- print 5 months after the accident.

TREATMENT

The patient was managed by secondary ORIF with autoge-
nous bone marrow grafting after removal of broken retain-
ers. Ultimate stabilization was achieved with a heel plate
with angular stability and locking screws. In the early post-
operative period superficial surgical site infection combined
with marginal superficial 2 cm necrosis of the proximal skin
flap was developed, that has been successfully treated with
regular wound dressings and antibiotics. Delayed wound
healing allowed to remove the stitches in 15 days and did
not significantly affect the final result of treatment.

At 6 months, the result was evaluated as good accord-
ing to the AOFAS scale, (89-80 points for AOFAS). On
standard radiographs, depression of the Bohler angle was
noted within 8°-10° degrees.

We have received only a few case reports from accessi-
ble sources on English and only single review on Russian
language. The first reported case of NON-UNION after
calcaneal fracture was published by Thomas in 1993 as
recent [6]. There is no significant gender difference in in-
cidence between male or female even in the small number
of cases reported. Due to the small number of cases it was
not possible to identify similarities that could indicate as a
risk factor for non-union. According to the data published
by Zwipp et al. there is a tendency to Non-Union preferably
after conservative treatment in theirs experience with high
rank of 10% [7]. Smoking and Diabetes mellitus has been
detected as a probable risk factor. In Karakurt et al. Report
all patients were smokers [8]. This assumption is confirmed
by our case with long term smoking experience in patient.

Wajdi’s study substantiates the possibility of using Bone
Marrow Concentrates (BMC) or Platelet Rich Plasma (PRP)
methods, with satisfactory results without harming the subtalar
joint [9]. Calcaneal Non-Union refers to a rare but serious com-
plication after calcaneal fractures. The weakness of ~ Zhangs
and other studyes is that case data are limited, and no more
reliable conclusions can be drawn. Considerable high-quality,
evidence-based studies are required to explore the etiology of
the disease and appropriate treatment options in the future [10].
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CONCLUSIONS
Non-union after calcaneus fracture ORIF management is
an extremely rare complication.

Controlled randomized trials with a larger sample size
and longer follow-up are required for plausible evidence
and systematization of treatment principles.
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ABSTRACT

We aim to report a COVID-19-related case of acute myelitis that has not been associated with any other viral infections. A 23-year-old student was admitted to the hospital within
amonth from the time of loss of smell and taste with features of acute-onset non-compressive myelitis with paresthesia on both sides from the Th9 level. Complex neurological,
clinical, laboratory, and neuroimaging examination was performed within 24 hours of admission. MRI of the spine showed a segment of increased T2 signal in the center of
the spinal cord at Th11-Th12. Elevated protein level and lymphocytic pleocytosis were detected in the cerebrospinal fluid. A serologic blood test for SARS-CoV-2 showed recent
infection. PCR for other viral infections was negative. The patient was treated with injectable steroids and showed full recovery. Specific neurological features of acute myelitis
associated with COVID-19 were reported, described, and analyzed. Patient was treated and recovered.
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INTRODUCTION

More and more data and evidence that confirm damage to
the central nervous system (CNS) in the context of acute
infection and post-infectious complications of COVID-19
have been reported [1-3]. It is essential to recognize
the neurological manifestations and complications of
COVID-19, some of which can progress rapidly and require
urgent intervention.

COVID-19 DEFINITIONS

COVID-19 is a highly contagious respiratory disease in
humans, caused by a new coronavirus called SARS-CoV-2.
It was first identified in Wuhan city of China, in Decem-
ber 2019. [4] On February 11, 2020, the World Health
Organization (WHO) announced an official name for the
disease caused by the novel coronavirus - COVID-19. In
this abbreviation, ‘CO’ stands for ‘corona; ‘VT’ for ‘virus;
and ‘D’ for disease. Formerly, this disease was referred to
as “2019 novel coronavirus” or “2019-nCoV.” [5]

COVID-19 PANDEMIC HEALTH IMPACT

On March, 11, 2020, the WHO declared the ongoing
outbreak of the respiratory disease, named Coronavirus
disease 2019 (COVID-19), to be a global pandemic,
pointing to over 3 million cases and 207,973 deaths in 213
countries and territories. [6] The morbidity and mortality
of the global community due to this disease is increasing
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dramatically. As of January 11, 2021, authorities in 218
countries and territories around the world have report-
ed over 90.8 million COVID-19 cases and 1.94 million
deaths since China reported its first cases to the WHO in
December, 2020. [7]

COVID-19 ECONOMIC IMPACT

The COVID-19 infection has not only become a public
health crisis but has also affected the global economy. The
pandemic caused the largest global recession in history,
with more than a third of the global population at the time
being placed on lockdown. [8]

The quarantines and lockdowns that are needed to fight the
COVID-19’ spread are freezing the economies with unprec-
edented force and speed. Significant economic impact has
already occurred across the globe due to reduced productivity,
premature deaths, business closures, workplace absenteeism,
trade disruption, decimation of the tourism industry, and re-
duction in productivity. It has created a negative supply shock,
with manufacturing productive activity slowing down due to
global supply chain disruptions and closures of factories. [9]
Worldwide, 660 million workers lost their jobs, 38 million
have filed for unemployment insurance during the pandemic.
A record 3.28 million Americans applied for unemployment
benefits, the highest number ever recorded. [10]

The COVID-19 pandemic has triggered the deepest economic
recession in nearly a century, threatening health, pushing the
hospital system to its capacity, disrupting economic activity, and
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hurting well-being and jobs. The pandemic has created a demand
shock, a supply shock, and a financial shock all at once with the
global labour income losses over US$3.5 trillion. [11, 12]

COVID-19 NEUROLOGICAL MANIFESTATIONS
As a second wave of COVID-19 occurred, it has become
clear that SARS-CoV-2 may affect not only the respirato-
ry system, but multiple parts of the body, including the
nervous system. Reported neurological manifestations of
COVID-19 include, but are not limited to: headache, im-
paired consciousness, stroke, seizure, meningitis, encepha-
litis, necrotizing encephalopathy, Guillain-Barré syndrome,
and acute demyelinating encephalomyelitis [13-16].
Neurological complications in COVID-19 infected pa-
tients have not been widely reported. Here we report the case
of a patient who presented with acute-onset non-compres-
sive myelitis and was found to be infected with COVID-19.
The purpose of this study is to report, describe, and analyze
a COVID-19-related case of acute myelitis in a young adult
that has not been associated with any other viral infection.
Comprehensive clinical and neuroimaging analysis follows.

CASE REPORT

A 23-year-old male student was admitted to the hospital with
progressive bilateral lower extremity weakness, difficulty
urinating, and constipation. A month earlier, he had a loss
of taste (dysgeusia) and smell (anosmia). The symptoms
disappeared on their own after 14 days. The patient was not
examined for SARS-CoV-2, and therefore did not receive
any treatment for COVID-19. On the 20th day from the time
ofloss of smell and taste, he developed weakness in his legs,
and began to experience difficulty urinating. Over the next
7 days, sub-febrile conditions and pain in the lumbar and
thoracic spine were noted. This was accompanied by pro-
gressive weakness of the lower extremities, difficulty walking,
and constipation. He turned to the Regional Clinical Center
of Neurosurgery and Neurology, Uzhorod city, Ukraine.

MEDICAL HISTORY

Patient does not smoke, does not take any recreational drugs or
medications. No alcohol intake. No incidents of head or spinal
injury. Denies chronic diseases and any surgical interventions.
There is no family history of any neurological disorder.

VITALS UPON ADMISSION

Upon admission to the department, the patient showed a normal
general condition. The respiratory rate was 16 breaths per minute,
oxygen saturation was 100%, and blood pressure was 120/75 mm
Hg. A heart rate of 70 beats per minute, temperature 36.7 ° C.

CLINICAL EXAMINATION
Clinical neurological examination revealed decreased
muscle tone, hyporeflexia, and decreased proprioception of
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the lower extremities. Muscle strength in the legs was: 2.5
points on the left and 3.0 points on the right. The patient
also had paresthesia on both sides from the Th9 level. No
pathological reflexes were found. The patient was hospi-
talized for further examination and treatment.

LABORATORY AND INSTRUMENTAL
EXAMINATION RESULTS

Preliminary general blood tests and X-Ray of the chest
did not reveal any pathological changes. MRI of the spine
showed a segment of increased T2 signal in the center of the
spinal cord at the Th11-Th12 level (Figure 1). MRI of the
brain and orbits did not reveal any signs of inflammatory
changes to suggest a relationship with the changes in MRI
seen in the spine.

Cerebrospinal fluid (CSF) showed increased protein level
(1.02 g/ L) and lymphocytic pleocytosis (130 cells). PCR for
viral infections was negative for toxoplasma, herpes sim-
plex viruses (types 1 and 2), and cytomegalovirus. SARS-
CoV-2 (PCR) cerebrospinal fluid and oligoclonal bands
were negative. A serologic blood test for SARS-CoV-2
showed recent infection (presence of SARS-CoV-2 / IgG
as determined by internal immunofluorescence antibody
testing). Antibodies to anti-myelin-associated glycoprotein
IgM and IgG to optic neuromyelitis were negative in serum.

DIAGNOSIS

Based on initial diagnostic assessment (patient history,
physical exam, evaluation of the patient’s chief complaint
and symptoms, differential diagnosis, and diagnostic tests
and treatment results) patient was diagnosed with acute
transverse myelitis at the level of Th11-Th12 (KOVID-19
associated), with lower moderate paraparesis, sensitive
disorders, pelvic floor dysfunction (urinary retention and
constipation), and gait disorders.

DIFFERENTIAL DIAGNOSIS

The presence of transverse sensorimotor myelopathy with
segmental neurological deficit necessitated a detailed
neurological examination. The patient did not report
significant head or spinal trauma. The progressive ap-
pearance of neurological symptoms and young age made
the diagnosis of cerebrovascular accident less likely. The
patient’s preliminary blood count and clinical examination
did not indicate a serious systemic infection. The patient’s
medical history does not provide further indication of
any cause for the disease. Neuroimaging, including brain
imaging, showed no signs of a demyelinating disease such
as multiple sclerosis or Devik’s optic myelitis (taking into
account, among other things, the absence of antibodies to
aquaporin-4). Due to the indication of recent viral infection
(COVID-19) in the form of its typical manifestations, and
the presence of SARS-CoV-2 IgG in the blood, we assumed
the possibility of developing post-viral acute partial trans-
verse myelitis (ARTM).
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Fig 1. MRI of the patient’s thoracic spine, sagittal projection (T2 FLAIR, STIR, and T2W sequences) and coronary projection (T2W).

TREATMENT

The patient was treated with methylprednisolone intra-
venous injections of 1 gram per day for 5 days. After that
methylprednisolone was given in tablet form that was
titrated, starting from 32 mg/day. No antiviral medicine,
antibiotics, or immunomodulatory medicine, other than
methylprednisolone, was prescribed. Neurological symp-
toms improved with corticosteroids treatment. The patient
fully recovered motor strength in the lower extremities.
Paresthesias disappeared completely and the pelvic disor-
ders regressed. The patient was discharged home on the
8th day of hospitalization. Repeated MRI of the spinal
cord was performed on day 30 and showed complete dis-
appearance of intramedullary changes observed earlier at
the Th 11-Th 12 level.

The incidence of acute myelitis associated with
COVID-19 infection is not widely reported. Several reports
of similar cases have been published in the literature, in
which COVID-19 is associated with the onset of acute
myelitis as a neurological complication. [17-21]

According to the literature, the most common symptoms
associated with COVID-19 infection are fever or chills,
cough, shortness of breath or difficulty breathing, fatigue,
muscle or body aches, loss of taste or smell, headache, sore
throat, congestion or runny nose, nausea or vomiting, and
diarrhea. [2, 24]. The symptoms may appear 2-14 days after
exposure to the virus. [2, 24] It is believed that anosmia and
dysgeusia are due to the fact that the SARS-CoV-2 virus
can directly enter the nervous system via the olfactory
tract or bloodstream at a pro-inflammatory stage of the
disease. [1-3]

Acute necrotizing encephalopathy has been reported
following the onset of the severe acute respiratory syn-
drome (SARS-CoV-2) and detection of viral DNA in a
nasopharyngeal swab sample. [25] In this case, the analysis
of cerebrospinal fluid was not performed for technical rea-
sons, and the diagnosis was confirmed by neuroimaging.

Viral encephalitis has been reported as another manifes-
tation of CNS damage in the context of acute COVID-19
infection. [26] In this case, SARS-CoV-2 RNA was found
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in the cerebrospinal fluid, and the brain MRI results con-
formed to meningitis.

Cases of Guillain-Barré syndrome associated with
COVID-19 [30], as well as polyneuropathy and Miller
Fisher syndrome [32] have been reported. In the indicated
cases, a nasal swab for SARS-CoV-2 PCR was positive.
SARS-CoV-2 was not detected in the cerebrospinal fluid.

It was suggested a hypothesis that SARS-CoV-2 can cause
neural damage through hypoxic and immune-mediated
pathways. [2] SARS-CoV-2 binds to ACE2 receptors, which
have been described in the heart, lungs, central nervous
system, and skeletal muscle. [1,2] Viral replication and
increased activation of the ACE2 receptor in the CNS
can induce a systemic inflammatory response leading to
increased permeability of the blood-brain barrier and im-
mune-mediated CNS inflammation. IL-6, a pro-inflamma-
tory cytokine, is thought to mediate this response. [27-29]
Increased levels of IL-6 can lead to increased production
of acute-phase proteins such as CRP and fibrinogen. [27]

It has recently been highlighted that IL-6 is a potential
predictor of severity, progression, and mortality from
COVID-19 infection. [27-29] Elevated ferritin levels have
also been associated with more severe infection and worse
outcomes. Unfortunately, the determination of the level of
IL-6 and ferritin in our patient was not performed.

CONCLUSIONS

Health care providers should be aware that patients with
COVID-19 can present with myelitis in the acute setting and
during hospitalization. We presented a case of acute partial
transverse myelitis in the context of a recent COVID-19 infec-
tion. We did not find SARS-CoV-2 RNA in the cerebrospinal
fluid and suggested that this case was probably associated
with an immune-mediated inflammatory process, and not
the direct effect of SARS-CoV-2 on the central.
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CORINDUS,
A SIEMENS HEALTHINEERS COMPANY

The company has invested heavily in research and development to build next generation capabilities to trans-
form care while expanding commercial capabilities to provide the benefits of vascular robotics to patients and
hospitals. Corindus is focused on developing innovative robotic solutions, such as remote robotics and advanced
automation, to revolutionize treatment of emergent conditions such as heart attack and stroke. Remote robotics,
or telerobotics, could potentially reduce time to treatment, provide greater access to highly skilled specialists and
increase the number of treated patients, especially in stroke treatment. By incorporating additional advanced
capabilities such as automation and integration with imaging systems, the company also aims to standardize
treatment algorithms, increase efficiency, and improve patient care.

What is CorPath Robotic Angioplasty?

CorPath Robotic Angioplasty combines the benefits of coronary angioplasty with the precision of robotics, offer-
ing many benefits to patients, including roboting precision in positioning stents.

With the CorPath GRX System, your doctor can move your stent a millimeter at a time. The length of your
anatomy can also be measured by your doctor to help choose the right stent for you. The CorPath GRX System
enables your doctor to have an enhanced, close up view of the angiographic images and information for the entire
procedure.

Using the CorPath robotic techniques, your doctor can precisely advance your stent to the blocked vessel, po-
tentially leading to a shorter procedure and less exposure to harmful radiation. Think of the robot as an extension
of your doctor’s hands, affording robotic precision and detailed visualization of the positioning of guide catheters,
guidewires, and balloon/stent catheters.

CorPath GRX is the second generation robotic system from Corindus. During a robotic-assisted intervention,
the physician sits down in a radiation protected workstation and uses joysticks to manipulate devices that are held
in a robotic arm located on the patient table. In the US, CorPath GRX is indicated for use by the FDA in coronary
and peripheral vascular interventions and the company is working to expand its indication to include neurovas-
cular interventions.

The team of Polish cardiologists in Nowy Sacz has performed the first invasive cardiology procedures with
the support of a robot in Central and Eastern Europe. The Corindus CorPath GRX system is the only device
of this type with the CE mark and approved by the American FDA. The implementation of robotization has
revolutionized the organization of the interventional cardiology laboratory, significantly increasing the pre-
cision and effectiveness of procedures as well as the safety of the medical team’s work.
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