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REGULAMIN PRZYJMOWANIA 1 0GEASZANIA PRAC

W WIADOMOSCIACH LEKARSKICH

. Miesiecznik Wiadomosci Lekarskie jest czasopismem Polskiego Towarzystwa

Lekarskiego, ma charakter naukowo-edukacyjny. Zamieszczane sa w nim prace
oryginalne, kliniczne i doswiadczalne oraz pogladowe w jezyku polskim lub an-
gielskim oraz innych jezykach (za zgoda redakdji).

Publikacja pracy w Wiadomosciach Lekarskich jest pfatna. Od stycznia 2017 roku
koszt opublikowania artykutu wynosi 1000 zt plus 23%VAT. Jezeli pierwszym
autorem pracy jest cztonek Rady Naukowej czasopisma lub zespotu recenzentéw
— za druk nie pracy nie pobieramy opfaty, jesli zas jest kolejnym wspétautorem
— optata wynosi 500 zt plus 23%VAT. Wydawca wystawia faktury. Opfate nalezy
uisci¢ po otrzymaniu pozytywnej recenzji, przed opublikowaniem pracy. Z opta-
ty za publikacje zwolnieni sa cztonkowie Polskiego Towarzystwa Lekarskiego
z udokumentowana optata za sktadki cztonkowskie za ostatnie 3 lata.

Prace zapisane w formacie DOC (z wytaczeniem rycin, ktdre powinny stanowi¢
osobne pliki) nalezy przesta¢ poczta elektroniczng na adres redakgji: Agnieszka
Rosa - amarosa@wp.pl.

Objetos¢ prac oryginalnych — facznie z rycinami i pismiennictwem — nie moze
przekracza¢ 21 600 znakéw (12 stron maszynopisu), prac pogladowych — do
36000 znakow (20 stron).

Strona tytutowa powinna zawierac:

— tytutw jezyku angielskim i polskim,

— petne imiona i nazwiska autoréw,

— afiliacje autoréw,

Praca oryginalna powinna mie¢ nastepujaca strukture: wstep, cel pracy, materiat
i metody, wyniki, dyskusja i wnioski, ktdre nie moga by¢ streszczeniem pracy.
Przy zastosowaniu skrotéw konieczne jest podanie petnego brzmienia termi-
nu przy pierwszym uzyciu. W pracach doswiadczalnych, w ktérych wykonano
badania na ludziach lub zwierzetach, a takze w badaniach Klinicznych, nalezy
umiesci¢ informacje o uzyskaniu zgody komisji etyki badari naukowych.
Streszczenia zar6wno w jezyku polskim, jak i angielskim powinny zawiera¢ 200-
250 stéw. Streszczenia prac oryginalnych, klinicznych i doswiadczalnych powin-
ny posiadac nastepujacg strukture: cel, materiat i metody, wyniki wnioski. Nie
nalezy uzywac skrotéw w tytule ani w streszczeniu.

Stowa kluczowe (3-6) nalezy podawac w jezyku angielskim i polskim, zgodnie
z katalogami MeSH (Medical Subject Headings Index Medicus http://www.nim.
nih.gov.mesh/MBrower.html). Stowa kluczowe nie moga by¢ powtérzeniem ty-
tutu pracy.

Materiat ilustracyjny - ryciny, wykresy, rysunki, fotografie, slajdy - powinien by¢
opisany cyframi arabskimi i zapisany jako pliki JPG, TIFF lub EPS o rozdzielczosci
300 DPI (nie w plikach tekstowych). Ich opisy nalezy przesta¢ w osobnym pliku.
W tekscie musza znajdowac sie odniesienia do wszystkich rycin (w nawisach

okragtych).

. Tabele — ich tytuty (nad tabel) i tre$¢ - powinny by¢ zapisane w programie

Microsoft Word, ponumerowane cyframi rzymskimi. Wszystkie stopki dotyczace
tabeli powinny znajdowac sie ponizej tekstu tabeli. W tekscie pracy nalezy umie-
Sci¢ odniesienia do wszystkich tabel (w nawiasach okragtych).

. W wykazie pismiennictwa utozonym wedtug kolejnosci cytowania nalezy

uwzglednic wytcznie te prace, na ktére autor powotuje sie w tekscie. W pracach
oryginalnych nie powinno by¢ wiecej niz 30 pozycji, a w pogladowych nie wigcej
niz 40 pozydji. Kazda pozycja powinna zawierac: nazwiska wszystkich autoréw,
pierwsze litery imion, tytut pracy, skrét tytutu czasopisma (wg Index Medicus),
rok, numer, strone poczatkowa i koicowa. Przy pozycjach ksigzkowych nalezy
poda¢: nazwisko autora (autordw), pierwszg litere imienia, tytut rozdziatu,
tytut ksigzki, wydawnictwo, miejsce i rok wydania. Dopuszcza sie cytowanie
stron internetowych z podaniem adresu URL i daty uzycia artykutu oraz o ile to
mozliwe nazwisk autoréw. Kazda pozycja pismiennictwa powinna mie¢ odwo-
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fanie w tekscie pracy umieszczone w nawiasie kwadratowym, np. [1], [3—6].
Pozycje zapisuje sie w sposb zaprezentowany w Zataczniku nr 1 do niniejszego
regulaminu.
Po pismiennictwie nalezy podac adres do korespondencji, nazwisko i imie pierw-
szego autora, adres, numer telefonu oraz adres e-mail.
Do pracy nalezy dotaczy¢ oswiadczenie podpisane przez wszystkich autordw
okreslajace udziat poszczegdlnych autoréw w przygotowaniu pracy (np. koncep-
Ga i projekt pracy, zbieranie danych i ich analiza, odpowiedzialnos¢ za analize
statystyczna, napisanie artykutu, krytyczna recenzja itd.), a takze oswiadczenie,
ze biora oni odpowiedzialno$¢ za tres¢. Ponadto nalezy zaznaczyc, ze praca nie
byfa publikowana ani zgtaszana do druku w innym czasopismie.
Jednoczednie autorzy powinni podac do wiadomosc wszelkie inne informacje
mogace wskazywac na istnienie konfliktu intereséw, takie jak:
— zaleznosci finansowe (zatrudnienie, ptatna ekspertyza, doradztwo, posiadanie
akgji, honoraria),
— zaleznosci osobiste,
—wspéfzawodnictwo akademickie i inne mogace mie¢ wplyw na strone mery-
toryczng pracy,
— sponsorowanie catosci lub czesci badari na etapie projektowania, zbierania,
analizy i interpretacji danych lub pisanie raportu.
Konflikt intereséw ma miejsce wtedy, gdy przynajmniej jeden z autoréw ma po-
wigzania lub zaleznosci finansowe z przemystem bezposrednie lub za posrednic-
twem najblizszej rodziny. Jesli praca dotyczy badar nad produktami czesciowo
lub catkowicie sponsorowanymi przez firmy, autorzy maja obowiazek ujawni¢
ten fakt w zataczonym oswiadczeniu.
Kazda praca podlega weryfikagi w systemie antyplagiatowym (zapora
ghostwriting).
Redakja przestrzega zasad zawartych w Deklaragji Helsiriskiej, a takze w Inter-
disciplinary and Guidlines for the Use of Animals In Research, Testing and Educa-
tion, wydanych przez New York Academy nof Sciencees’ Adhoc Resarch. Wszyst-
kie prace odnoszace si¢ do zwierzat lub ludzi musza by¢ zgodne z zasadami etyki
okreslanymi przez Komisje Etyczna.
(zasopismo recenzowane jest w trybie podwdjnej, slepej recenzji. Nadestane
prace s3 oceniane przez dwdch niezaleznych recenzentéw, a nastepnie kwalifi-
kowane do druku przez Redaktora Naczelnego. Recenzje maja charakter anoni-
mowy. Krytyczne recenzje autorzy otrzymuja wraz z proha o poprawienie pracy
lub z decyzja o niezakwalifikowaniu jej do druku. Procedura recenzowania arty-
kutéw jest zgodna z zaleceniami Ministerstwa Nauki i Szkolnictwa Wyzszego za-
wartymi w opracowaniu,,Dobre praktyki w procedurach recenzyjnych w nauce”
(Warszawa 2011) i szczegdtowo zostata opisana na stronie http://www.nauka.
gov.pl/g2/oryginal/2014_02/307f933b1a75d6705a4406d5452d6dbf.pdf
Redakgja zastrzega sobie prawo redagowania nadestanych tekstow (dokony-
wania skrétow i poprawek). Prace s3 wysytane do akceptagji autoréw. Poprawki
autorskie nalezy przesta¢ w terminie 3 dni od daty wystania wiadomosci e-mail
(poczta elektroniczna). Brak odpowiedzi w podanym terminie jest rownoznacz-
ny z akceptagja przez autora nadestanego materiatu.
Przyjecie pracy do druku oznacza przejecie praw autorskich przez Redakcje Wia-
domosci Lekarskich.
Autorzy otrzymuja nieodptatnie plik PDF wydania, w ktdrym znajduje sie ich
praca, a na zyczenie - egzemplarz drukowany. Plik elektroniczny przeznaczony
jest do indywidualnego uzytku autora, bez prawa do rozpowszechniania bez
zgody redakgj.
Prace przygotowane niezgodnie z regulaminem zostang zwrdcone autorom do
poprawienia.
Redakcja nie odpowiada za tres¢ zamieszczanych reklam.
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PRACA ORYGINALNA
ORIGINAL ARTICLE

MICROSCOPIC STRUCTURE OF ALBINO RATS’ SMALL INTESTINE
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ABSTRACT

Introduction: The small intestine of albino rats is a transitive canal between the stomach and the cecum that is closely located from each other, reaches a length of one meter,
which in comparison ratio to body weight significantly exceeds the corresponding segment in humans.

The aim: The paper is aimed at thorough histological study of the wall and structure of albino rats’small intestine mucosa.

Materials and methods: 30 mature albino male rats were involved into the study. The specimens of albino rats’small intestine, fixed in 10% neutral buffered formalin solution,
have been studied. The study was carried out using conventional histological methods for obtaining serial paraffin sections stained with hematoxylin-eosin. Epoxy plastination
of individual tissue samples of the small intestine was performed. Subsequently, polished thin sections were made, stained with 1% methylene blue and 1% borax solution.
The obtained specimens were studied on the “Konus” light microscope equipped with Sigeta DCM-900 9.0MP digital microphoto attachment with the Biorex 3 software adapted
for studies of such type.

Results and condusions: For the first time in the practice of histological study of the epithelial covering of the mucous membrane of the small intestine, attention is drawn to
the specific pattern of its organization on the intestinal villi. It has been found that epithelial covering consists of alternating cluster epithelial aggregations separated by fissured
depressions. Since no mentioning about them has been found in the publication, these cluster aggregations of enterocytes can be called epithelial buds of the intestinal villi.
Consequently, it can be concluded that with the exception of some specific morphological features, the small intestine of albino rats is homologous to human one by its histological

structure, which means that it can be used as a model for various experimental studies.

KEY WORDS: small intestine, epithelial buds, enterocytes, albino rats

INTRODUCTION

The small intestine of albino rats is a transitive canal be-
tween the stomach and the cecum that are closely located
from each other, reaches a length of one meter, which in
comparison ratio to body weight significantly exceeds the
corresponding part in human [1, 2, 3, 4, 5, 6, 7]. However,
publications report that they are considered to be complete-
ly homologous by the histological structure of their wall,
which proves the validity of the experimental modeling of
the pathological processes of the small intestine on albino
rats [8, 9, 10]. And yet, with a more demanding approach
to the data available in the literature, a number of questions
arise that cannot be neglected when trying to increase the
reliability of the findings of experimental studies and, thus,
verify the extrapolation of their validity to human one.

THE AIM
The paper is aimed at thorough histological study of the
wall and structure of albino rats’ small intestine mucosa.

MATERIALS AND METHODS

30 mature albino male rats weighted 200,0+£20,0 g were
involved into the study. The specimens of albino rats’ small
intestine, fixed in 10% neutral buffered formalin solution,
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have been studied. Euthanasia of rats was made under
thiopentone anesthesia overdose (75 mg / kg animal body
weight intramuscularly in the upper third of the hip of the
hind paw) [8, 11].

Before the experiment, all animals were kept in standard
conditions of the experimental biological clinic (vivarium)
at the Ukrainian Medical Stomatological Academy in com-
pliance to the regulations on keeping experimental animals
adopted by the European Parliament and Council Directive
(2010/63 / EU), the Order of the Ministry of Education and
Science, Youth and Sports of Ukraine as 0of 01.03.2012, No.
249 “On approval of the procedure for conducting tests,
experiments on animals by research institutions” and
“General ethical principles of experiments on animals’,
adopted by the V National Congress on Bioethics (Kiev,
2013), (Minutes No. 155 as of 26.04.2017 of meeting the
Commission on Biomedical Ethics at Ukrainian Medical
Stomatological Academy) [12, 13, 14].

The study was carried out using conventional histologi-
cal methods for obtaining serial paraffin sections of 4 um
thick (Microm HM 325), stained with hematoxylin-eosin.
Additionally, methods of epoxy plastination of individual
tissue samples of the small intestine were used. Subse-
quently, polished thin sections were made, stained with
1% methylene blue and 1% borax solution [15, 16, 17].
The obtained specimens were studied on the “Konus” light
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microscope equipped with Sigeta DCM-900 9.0MP digital
microphoto attachment with the Biorex 3 (serial number
5604) software adapted for these studies. Morphometric
studies were performed using the system for visual analysis
of histological specimens.

RESULTS

Considering the great length of above region of the gas-
trointestinal tract of albino rats, it is possible to restrict
studying of the autopsy material to only three of its selected
portions, namely, 1) the duodenum; 2) small intestine
between the Peyer’s patches and 3) in the zone of Peyer’s
patches localization.

The findings of the study has established that the wall of
the albino rats’ duodenum consists (if not considering the
finest outer covering in the form of adventitia or serous
membrane) of only two membranes, namely, mucous and
muscular. In this regard, the first one is about three times
thicker than the second one (Fig. 1). If the muscular layer
is a simple uniform layer (about 10 layers) of the fusiform
smooth myocytes, then the mucous membrane is rich in
content of various structures, but among them entirely
muscle plate is located. Consequently, its lamina propria
is directly associated with the muscular layer, i.e., in the
wall of the duodenum of albino rats the submucosa does
not exist at all, in contrast to human one. Therefore, all
the glandular structures of the mucous membrane, such
as the crypts of Lieberkiithn and the Brunner’s glands, are
entirely localized in its lamina propria. It has long been
known that the first of them are tubular invaginations
of the epithelium, originating between the intestinal villi
and extend down into the lamina propria (in albino rats
this corresponds to the border with the muscular layer).
These formations are notable for the Paneth cells contained
in their walls, which produce the anti-microbial enzyme
lysozyme (muramidase), which is commonly assigned to
the humoral factors of the innate (nonspecific) immunity.
Interestingly, scarce intraepithelial lymphocytes reside
among the Paneth cells at the basal portion (Fig. 2). Nota-
bly, in the duodenum of albino rats, crypts of Lieberkiihn
also serve as the excretory ducts for the mucous Brunner’s
glands, entering them, the acini of which are in the form
of compact glomeruli between the basal portions of the
crypts and the muscular layer.

In contrast to the proliferated (invaginated) crypts, the
mucous membrane of the duodenum forms numerous vil-
lous projections, which, among other similar formations of
the small intestine, are characterized by a variety of shapes
and large sizes. Figure 3 shows that such formations are
bushy-branched, so that a common base and a number of
short branches can be identified in each villus. They are
based on connective tissue papillae, which are derivatives
of the lamina propria of the mucous membrane, covered
with simple columnar epithelium. Compacted bundle of
collagen fibers is located in their axial position, surround-
ed by a fine-fiber network of reticular fibers, containing
predominantly lengthwise amorphous substance, within
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which blood microvessels of the capillary type are found.
Publications report that no lymph vessels of the appropriate
caliber are found in the duodenal villi. Noteworthy, this
interstitial space, occupying the place between the axial
connective tissue induration, and the covering epithelium
is abundantly infiltrated by the lymphocytic elements.

It is known that the epithelial covering of the mucous
membrane of the small intestine is monostratal. However,
its description, available from the publications, does not
entirely coincide with the observed pattern during the
study of histological specimens, on which the covering
epithelium of the intestinal villi is not uniformly organized.
Magnified microimages clearly show that it has an uneven,
tuberous relief on its external surface, due to the fact that
the components of its epitheliocytes are distributed in sep-
arate cluster aggregations, which are separated by fissured
depressions (Fig. 4). Since no mentioning about them has
been found in the publication, these cluster aggregations
of enterocytes can be called epithelial buds. Each epithelial
cluster consists of a certain number of high (columnar)
cells, located very close to each other, the borders between
which, even in higher magnifications of the light micro-
scope, can hardly be identified. They are better identified by
their nuclei, which, being in a row, form a kind of twisted
chain that repeats the form of convex surfaces of epithelial
buds and depressions between them. Due to the fact that
the intestinal epitheliocytes are closely interconnected,
their brush borders form a continuous common coating on
the convex surfaces of the epithelial buds, interrupting only
in the zones of fissured depressions between them. It is well
known that the brush borders of enterocytes are formed by
numerous microvilli in the form of finest projections of the
apical plasmolemma. Such type of increasing the area of
the plasma membrane is characteristic of cells carrying out
transmembrane transport of substances. This suggests that
in the duodenum, the process of absorbing the products
of hydrolysis of high molecular nutrients is performed in
the zone of free surfaces of epithelial buds, whereas in the
zones of fissured depressions such process cannot occur
because of the absence, according to the findings of the
research, of brush borders. Therefore, the question arises
about the role of these depressions in the digestive process
of the duodenum. However, it is not known whether such
a structural organization of the intestinal villi epithelium is
peculiar in other laboratory animals, and, moreover, that it
is particularly significant in humans. To date, no solution
to such issues has been found.

Essential formations of the mucous membrane of the
mesenteric part of the small intestine of albino rats are
represented by innumerable intestinal crypts, residing in
the lamina propria and bordering its basal portions with the
muscular layer. Their shape and cytological composition
are similar to the aboveglands of Lieberkiihn, which, as
in the duodenum, open with narrow orifices between the
villi. In contrast to latter, the mucous (Brunner’s) glands
are not found in the rest of mesenteric portion of the small
intestine. Apparently, their absence is compensated by the
diffuse distribution of mucous cells among the epithelial
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Figure 1. The wall of duodenum of albino rat. Paraffin section; H&E stain;
4x magnification.
1—muscular layer; 2 — mucous membrane; 3 — intestinal villi.

Figure 3. Villous projections of the albino rat’s duodenal mucosa. Epoxy
slice in tangential section; methylene blue stain; 2x magnification.
1 — villi of the mucosa; 2 — inner lumen.

Figure 2. Microscopic structure of the wall of albino rat’s duodenum.
Paraffin section; H&E stain; 40 X magpnification.

1 — muscular layer; 2 — acini of the mucous (Brunner’s) glands; 3 — blood
microvessels; 4— basal portions of the crypts of Lieberkiihn; 5 — lymphocytic
infiltration of the connective tissue.

cells of the intestinal villi, which are variable in shape, but of
the same type in their internal structure. It should be noted
that they differ from similar formations of the duodenum
by the presence of centric lymphatic microvessel in their

Figure 4. The structure of the villus of the duodenal mucosa. Paraffin
section; H&E stain; 40 magpnification.

1 — epithelial buds; 2 — nuclei of prismatic, columnar epithelial cells; 3 —
fissured depressions between epithelial buds.

connective tissue, around which connective tissue is dif-
fusely infiltrated by the cells of the lymphocyte series, from
the mass of which migration of individual lymphocytes to
the covering epithelium is noted (Fig. 5). Moreover, among
these cells, sporadic transverse and oblique profiles of
blood microvessels are found. Furthermore, the intestinal
villus of the covering epithelium is organized in the form
of cluster aggregations that can be called epithelial buds,
similar to duodenum ones, though sporadic mucous cells
are found among their prismatic columnar epithelium (in
contrast to the duodenum).

In addition, solitary lymphoid nodules are found in
the intermediate zone of the small intestine between the
Peyer’s patches in an irregular order. Noteworthy, these
lymphoepithelial formations, occupying the entire thick-
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Figure 5. The villus of albino rat’s small intestine. Paraffin section; H&E
stain; 40 magnification.
1 — muscular layer; 2 — the basal portions of the intestinal crypts; 3 —

epithelial buds; 4 — mucous cells; 5 — lymphocytic infiltration of the
connective tissue base of intestinal villus; 6 — lymphatic vessel.

ness of the mucous membrane, are surrounded by typical
intestinal villi, being circumferentially connected with
the basal portions of crypts. At the same time, the bases
of these nodules are directly adjacent to the muscular
layer, whereas their apical surface is covered with similar
columnar epithelium, forming the small villi, which are
not mentioned in the publications. Since the objective of
our prospective investigations is the experimental study
of the nature of structural changes in the lymphoid ag-
gregations of the mucous membrane of the albino rats’
gastrointestinal tract in the effect of antibiotics to its mi-
croflora, a more detailed description of their single and
grouped nodules in its small intestine will be presented
in the subsequent publications.
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DISCUSSION

The small intestine is the longest part of the digestive tract,
intended to perform the major functions in the process
of the consumption of nutrients by the body, which are
mainly products of enzymatic hydrolysis of proteins, fats
and polysaccharides. The final phase of this process is the
absorption of these nutrients into the internal environment
of the body. The conveyor nature of digestion in the small
intestine is generally expressed in the well-known anatom-
ical distinguishing of such parts as the duodenum, jejunum
and ileum, the length of which in a human is approximately
(separately) is 30 cm - 2 m - 3 m, respectively. Evidently,
the length of the rat small intestine is much smaller. How-
ever, the data reported in the literature are questionable.
Thus, according to them, the length of the rat duodenum is
comparable to that of a human one, and the rest of its small
intestine is approximately equal to 1 meter. Consequently,
the entire rat small intestine is only by 4-5 times shorter
than that of a human one. Obviously, in a limited volume
of the rat abdomen of such a length, the digestive tube can
fit if it is sufficiently thin [18, 19]. Unfortunately, no data
on its thickness have been found in the literature to date. It
is known, the transverse size of the human small intestine
varies in length from 2 to 3 cm [2, 4].

The mucous membrane of the human small intestine,
preserving its general principle of the structure, has not
only its own distinctive features, but also differs in certain
morphological features in its various parts. A common
anatomical feature for it is the presence of numerous trans-
verse-ring folds throughout it, due to the loose submucosa
and smooth muscle tone. But their number and degree of
manifestation gradually decreases towards the distal part
of the ileum. In the duodenum, the folding of the mucous
membrane is somewhat different in that from the side of
the medial wall of its descending part where a permanent
longitudinal fold is located, which inferiorly becomes
higher and ends with a large papilla. It opens with one
common hole of the bile duct and pancreatic duct. A little
superiorly, the second papilla of a smaller size is located,
on which the accessory pancreatic duct opens.

The mucous membrane of the small intestine, in the
straightened state, is distinguished by a dull, velvety ap-
pearance, due to the numerous tiny (about 1 mm long)
finger- or foliate processes called the intestinal villi [20,
21, 22]. The mucous membrane of the small intestine has
a greatly developed local representation of the immune
system in the form of intestinal lymphoepithelial clusters
called lymphoid nodules. Mostly they are in the form of
single nodules and their group clusters [9, 10, 23].

CONCLUSIONS

1. The wall of the small intestine of albino rats, in its en-
tire length (about one meter) from the pyloric part of
the stomach to the place of the entering to the cecum,
consists of two, most pronounced, coaxial membranes,
namely, mucous and muscular, which are not separated
by a well-marked submucosa.
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2.

The essential basic structures of the entire intestinal tract
of albino rats are simple tubular (Lieberkiihn) glands, i.e.
intestinal crypts, which in the duodenum, along with their
particular secretory properties, serve as excretory ducts for
the acini of the mucous (Lieberkiihn) glandslocated between
the muscular layer and the lamina propria of the mucosa.
The orifices of intestinal crypts are distributed regularly
along the mucous membrane surface, being hidden
in depth between the intestinal villi, the size of which
steadily decreases in the caudal direction while main-
taining, as is known from the publications, the typical
principle of structural organization.

For the first time in the practice of histological study of the
epithelial covering of the mucous membrane of the small
intestine, attention is drawn to the specific pattern of its
organization on the intestinal villi. It has been found that
epithelial covering consists of alternating cluster epithelial
aggregations separated by fissured depressions. Since no
mentioning about them has been found in the publication,
these cluster aggregations of enterocytes can be called
epithelial buds of the intestinal villi.

Consequently, it can be concluded that with the exception
of some specific morphological features, the small intestine
of albino rats is homologous to human one by its histolog-
ical structure, which means that it can be used as a model
for various experimental studies.
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ABSTRACT

Introduction: Morbid obesity (MO) has a significant impact on mortality, health and quality of life of patients. Type 2 diabetes mellitus (T2DM) is a common comorbidity in
patients with MO.

The aim is to study T2DM remission and to develop a prediction model for T2DM remission after two-stage surgical treatment of patients with MO.

Materials and methods: The study included 97 patients with MO. The mean BMI was 68.08 (95% Cl: 66.45 - 69.71) kg/m2. 70 (72,2%) patients with MO were diagnosed
with T2DM. The first stage of treatment for the main group (n=60) included the IGB placement, for the control group (n=37) - conservative therapy. In the second stage of
treatment the patients underwent bariatric surgery. The study addresses such indicators as BMI, percentage of weight loss, percentage of excess weight loss, ASA physical status
class, fasting glucose level, HbA1¢, C-peptide.

Results: Two-stage treatment of morbidly obese patients with T2DM promotes complete T2DM remission in 68.1% of patients. The risk prediction model for failure to achieve
complete T2DM remission 12 months after LRYGB based on a baseline C-peptide level has a high predictive value, AUC = 0.84 (95% Cl: 0.69-0.93), OR = 0.23 (95% Cl: 0.08-0.67).
Conclusions: Two-stage treatment of patients with MO promotes improvement of carbohydrate metabolism indicators. With a C-peptide level > 3.7 ng/ml, prediction of
complete T2DM remission 12 months after Laparoscopic Roux-en-Y Gastric Bypass is favorable.

KEY WORDS: Morbid Obesity, Bariatric Surgery, Type 2 Diabetes Mellitus

INTRODUCTION

About 13% of adult population in the world suffer from
obesity [1]. Being aware of the risks that the patients face,
doctors pay special attention to the problem of morbid obe-
sity (MO) in patients with a body mass index (BMI) > 40
kg/m2 [2]. MO has a significant impact on mortality, health
status and quality of life of these patients, which determines
the relevance of this problem [3]. In particular, the presence
of excess body weight leads to a substantial increase in the
incidence of type 2 diabetes mellitus (T2DM) [4].

Since the causes of obesity are multifactorial, the solution
to this problem should be multidisciplinary [5]. At the same
time proper consideration should be given to lifestyle and
dietary modifications, changes in physical activity, behav-
ioral counseling, and pharmacotherapy [3]. However, the
patients, who do not respond to the indicated conservative
treatment, require bariatric surgery [6].

The 2™ Diabetes Surgery Summit (DSS-II) adopted a
series of recommendations for bariatric surgery in pa-
tients with T2DM based on evidence-based medicine.
Thus, metabolic surgery is recommended for patients with
T2DM and BMI > 40 kg/m2 and for individuals with BMI
35.0-39.9 kg/m2 when hyperglycemia can’t be adequately
controlled by lifestyle and relevant medical therapy [7].
However, patients with MO that is strongly associated
with T2DM have a high surgical and anesthetic risk [8,9].
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In order to reduce it and make bariatric surgery appropri-
ate and beneficial, two-stage treatment of these patients
is used: the first stage - the placement of an intragastric
balloon (IGB) before surgery, the second stage - bariatric
surgery itself [10].

THE AIM
The aim of the research is to study the onset of T2DM
remission and to develop a prediction model for T2DM

remission after two-stage surgical treatment of patients
with MO.

MATERIALS AND METHODS

The study included 97 patients with MO - 45 (46.4%) men
and 52 (53.6%) women. The mean weight of 97 patients
was 191.63 (95% CI: 186.75 - 196.51) kg, BMI 68.08 (95%
CI: 66.45 - 69.71) kg/m2. The surgical and anesthetic risk
on the ASA PS scale was 3.27 (95% CI: 3.18-3.36). 70
(72,2%) patients with MO were diagnosed with T2DM.
This diagnosis was supported by the reference to the cri-
teria recommended by the American Diabetes Association
(2018) [11]. T2DM was diagnosed in 46 (76.7%) patients
assigned to the main group and in 24 (64.9%) patients
assigned to the control group.
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The treatment was carried out in 2 stages. The first stage
of treatment for the main group (n=60) included the IGB
placement, for the control group (n=37) - conservative
therapy. There was no statistically significant difference
(p>0.05) in the gender, age and clinical parameters for both
groups of patients. In the second stage of treatment the
patients of both groups underwent surgical procedure for
the MO management. The duration of the study included
6 months of the follow-up period for all patients after the
first stage of treatment and 12 months - after the second
stage. 61 (62.9%) patients completed the two-stage treat-
ment, including the preparatory stage and bariatric surgery.

Clinical and laboratory methods of investigation were
used to monitor fasting glucose levels, glycosylated hemo-
globin HbA1c, and C-peptide throughout the study. BMI,
weight loss (%WL) and excess weight loss (%EWL) were
calculated. The surgical and anesthetic risk was assessed
on the scale presented by the American Society of Anes-
thesiologists as ASA Physical Status Classification System
2014 (ASA PS) [12].

The conservative treatment of obese patients incorporat-
ed a complex of measures aimed at lifestyle modifications,
including dietary changes, physical activity and behav-
ioral therapy. Pharmacotherapy of co-morbidities was
administered individually in each case. The endoluminal
treatment of patients in the main group was conducted by
the placement of IGB, namely the ORBERA ™ Intragastric
Balloon System produced by Apollo Endosurgery, Inc.
The surgical procedure, which was used in the presence
of T2DM, included the Laparoscopic Roux-en-Y Gastric
Bypass (LRYGB) according to the Fobi-Capella technique.
In the absence of T2DM and positive outcomes of the treat-
ment with IGB, restrictive bariatric surgery was performed
- Laparoscopic Adjustable Gastric Banding (LAGB) (until
2013) and Laparoscopic Sleeve Gastrectomy (LSG) [10].

Statistical analysis was conducted using IBM SPSS Sta-
tistics Base (version 22). A value of p<0.05 was considered
statistically significant. Quantitative data are expressed as
mean and with 95% confidence interval (CI). To analyze
the relationship between the risk of failure to achieve com-
plete remission of T2DM and a set of factors, single-factor
logistic regression models were constructed and analyzed.
The strength of the relationship between each factor and the
risk of failure to achieve complete remission of T2DM was
estimated by the odds ratio (OR) with 95% CI calculated.
In order to compare the quality of prediction of the risk
of failure to achieve complete remission of T2DM based
on the selected significant factors, Receiver Operating
Characteristic (ROC) curve construction and analysis were
used. Optimization of the decision threshold was realized
with the help of the Youden Index test.

The research was carried out in compliance with the
modern principles of bioethics. The design of this study
was approved by the commission on bioethical expertise
and ethics of scientific research at the National Medical
University named after O.0. Bogomolets, the research
does not present an increased risk for the subjects of the
study and was implemented in view of existing bioethical
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norms and scientific standards for conducting clinical trials
involving patients. All patients signed a written informed
consent form.

RESULTS

After the first stage of treatment the patients of the main group
had the mean %WL 14.86 (95% CI: 13.87 - 15.85)%, %EWL
- 22.46 (95% CI: 20.93 - 24.0) %. The patients of the control
group had the mean %WL 1.39 (95% CI: -0.52 - 3.30)%,
%EWL - 1.87 (95% CI: -1.22 - 4.96)%. In the main group, after
the first stage of treatment, partial remission of T2DM, which
was defined based on the ADA criteria (2009), was seen in 3
patients. In the control group, none of the patients achieved
either partial or complete remission of T2DM.

61 patients with MO, who completed the first stage of
treatment with a decrease in the initial level of surgical and
anesthetic risk for ASA PS and/or clinical improvement of
co-morbidities, and, therefore, had no contraindications
for bariatric surgery, and gave informed written consent,
underwent bariatric surgery: 51 (83.6%) patients under-
went LRYGB, 9 (14.8%) - LAGB, 1 (1.6%) - LSG.

12 months after surgery, the mean BMI decreased from 58.02
(95% CI: 56.16 - 59.88) kg/m2 to 38.53 (95% CI: 37.39 - 39.67)
kg/m2 (p<0.001). The mean %EWL was 55.27 (95% CI: 53.32 -
57.23)%, with 47 (77.0%) patients having % EWL > 50%. Before
surgery, the level of glycosylated hemoglobin (HbA1c) was 6.70
(95% CI: 6.44 - 6.96)%, 12 months after surgery - 5.49 (95% CI:
526 - 5.71 ) % (p<0.001). Before surgery, the mean C-peptide
level was 3.77 (95% CI: 3.30-4.23) ng/ml, after surgery it reduced
t0 2.47 (95% CI: 2.18 - 2.75) ng/ml (p <0.001).

44 (72.1%) patients were diagnosed with T2DM. Before
surgery, the mean level of fasting glucose was 8.64 (95% CI:
8.30 - 8.97) mmol/L, glycosylated hemoglobin (HbA1lc) -
7.18 (95% CI: 6.97 - 7.39)%. 12 months after surgery, the
mean levels of fasting glucose and glycosylated hemoglobin
(HbA1c) decreased to 6.23 (95% CI: 5.79 - 6.68) mmol/L
and 5.67 (95% CI: 5, 38 - 5.95)% respectively, in both cases
p<0.001. Before surgery, a C-peptide level in morbidly
obese patients with T2DM was 4.16 (95% CI: 3.70 - 4.63)
ng/ml, and after surgery, it statistically significantly de-
creased to 2.64 (95% CI: 2.27 - 3.01) ng/ml (p<0.001).

Complete remission of T2DM, which was defined based
on the ADA criteria (2009), was observed in 29 (65.9%)
patients 12 months after the second stage of treatment that
included LRYGB. The study investigated the effect bariatric
surgery had on the onset of complete remission of T2DM
in patients with MO 12 months after LRYGB, which was
defined based on the ADA criteria (2009) [13].

To analyze the relationship between the risk of failure to
achieve complete remission of T2DM and a set of factors,
single-factor logistic regression models were constructed
and analyzed. A set of factors included 10 variables that
were observed: gender, age, height, body weight, BMI, ex-
cess body weight, C-peptide level, glycosylated hemoglobin
level (HbAlc), fasting glucose level, assessment on the
DiaRem scale before surgery. The primary endpoint was
a prediction of the probability of complete remission of
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Table 1. Analysis of single-factor logistic regression models for predicting the risk of failure to achieve complete remission of T2DM

in patients with MO 12 months after surgery.

Area under the ROC curve

Level of significance

Factor model, g:?; ;Ztié:; of difference
AUC (95% CI) between ORand 0, p

Gender 0.58 (0.42-0.72) 0.54 (0.15-1.96) 0.35
Age 0.51 (0.35-0.66) 1.01 (0.94-1.09) 0.79
Height 0.53 (0.37-0.68) 0.97 (0.91-1.04) 0.42
Body weight 0.60 (0.44-0.75) 1.00 (0.97-1.03) 0.89
BMI 0.58 (0.42-0.72) 1.04 (0.95-1.13) 0.45
Excess body weight 0.52 (0.37-0.68) 1.00 (0.97-1.04) 0.84
C-peptide level 0.84 (0.69-0.93) 0.23 (0.08-0.67) 0.007
HbA1c level 0.74 (0.59-0.86) 3.97 (1.34-11.8) 0.01
Fasting glucose level 0.73 (0.58-0.85) 2.32(1.17-4.60) 0.02
Assessment on 0.71(0.55-0.84) 127 (1.04-1.55) 0.02

the DiaRem scale
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T2DM 12 montbhs after surgery, Y = 0 in case of remission
and Y = 1 in case of failure to achieve remission. The anal-
ysis was carried out based on the findings of the follow-up
period that included 44 patients with MO, who underwent
LRYGB, with 29 (65.9%) achieving complete remission of
T2DM 12 months after surgery and 15 (34.1%) patients
failing to achieve the same result within the indicated
period. Table I shows the results of single-factor analysis.

The conclusion can be made about the presence of a link
(p <0,05) between the risk of failure to achieve complete
remission of T2DM 12 months after surgery and the value

of the C-peptide index (risk reduction with an increase in
the index, OR <1 at p = 0.007), the value of glycosylated
hemoglobin HbA1c level (increased risk with an increase
in the index, OR> 1 at p = 0.01), the value of fasting glucose
level (increased risk with an increase in the index, OR> 1
at p = 0.02), the value of the assessment on the DiaRem
scale (increased risk with an increase in the indicator, OR>
1atp =0.02).

No link was found between gender, age, height, body
weight, BMI, excess body weight and the risk of failure
to achieve complete remission of T2DM 12 months after
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surgery (the area under the ROC curve does not differ from
0.5 and the OR score does not differ from 1 at p> 0.05).
In order to compare the quality of prediction of the risk
of failure to achieve complete remission of T2DM based
on the selected significant factors, Receiver Operating
Characteristic (ROC) curve analysis was used for these
four tests (Figure 1).

The analysis shows a high predictive value of the risk
prediction test for failure to achieve complete remission
of T2DM 12 months after surgery for a C-peptide level,
AUC = 0.84 (95% CI: 0.69-0.93), which indicates a “very
good” quality of the model). When the level of C-peptide
increases to 1 ng / ml, the chances of failure to achieve
remission decrease (p = 0.007) by 4 times, OR = 0.23 (95%
CI: 0.08-0.67). For the other three significant factors, the
predictive characteristics are worse.

A selection of the optimal threshold for the risk pre-
diction test for failure to achieve complete remission of
T2DM 12 months after surgery was based on the initial
level of C-peptide and carried out with the help of the
Youden Index test optimization, the critical threshold for
C-peptide = 3.7 ng/ml. With a C-peptidelevel < 3.7 ng/ml,
a high probability of failure to achieve complete remission
of T2DM is expected after 12 months following surgery,
with a C-peptide level > 3.7 ng/ml prediction is favourable.

When selecting the optimal test threshold, its sensitivity
is 93.3 (95% CI:68.1 - 99.8)%, specificity - 75.9 (95% CI:
56.5 - 89.7)%, positive predictive value PPV =66.7 (95% CI:
50.8 - 79.5)%, negative predictive value NPV = 95.7 (95%
CI: 76.6 - 99.3)%. Thus, if the C-peptide level is > 3.7 ng/ml,
then it is possible to predict the achievement of complete
remission of T2DM and in 95.7% of cases this remission
will actually be achieved 12 months after bariatric surgery.

In the analysis of C-peptide, it was noted that 12 months
after surgical treatment of MO in the subgroup of patients
with a C-peptide value > 3.7 ng/ml, complete remission
of T2DM was observed in 22 (75.9%) patients, with a C-
peptide value < 3.7 ng/ml - in 7 (24.1%) patients.

DISCUSSION
The patients with the mean BMI of 68.08 (95% CI: 66.45 -
69.71) kg/m?2 were characterized not only as morbidly obese,
but also as extremely overweight (BMI > 50 kg/m2). In this
case, the presence of co-morbidities, first of all, T2DM is
an essential clinical problem. These patients have a high
surgical and anesthetic risk, which makes bariatric surgery
significantly complicated or even impossible. The two-stage
treatment used in this study is consistent with the current
views of the American Society of Metabolic and Bariatric
Surgery (ASMBS, 2017) on the treatment of patients with
MO and high surgical and anesthetic risks [6]. The two-stage
treatment of patients with MO, which included the IGB place-
ment during the first stage, showed its efficacy both in terms
of anthropometry and analysis of T2DM as comorbidity.
An overview of the first stage of treatment suggests that IGB
is effective in improving carbohydrate metabolism in patients
with MO. It impacts the relevant indicators of carbohydrate
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metabolism, probably due to the reduction in adipose tissue.
The dynamics of the C-peptide level did not become statistically
significant in both groups of patients, since the use of IGB does
not have any action on the incretin effect. In general, the first
stage of treatment in patients with MO is not enough to solve the
clinical problem of T2DM. At the same time, the improvement
of important indicators of carbohydrate metabolism is one of
the essential factors in reducing surgical and anesthetic risks.

In the second stage of treatment, morbidly obese patients
with T2DM underwent LRYGB, a surgical procedure that
was more preferable than restrictive interventions such
as gastric volume reduction and bypass, during which a
significant part of the small intestine is excluded from the
digestion, as well as combined interventions including both
procedures. Gastric bypass combines mechanisms of restric-
tion and malabsorption and, in addition, it has a direct effect
on the achievement of T2DM remission by reducing the
production of anti-incretins and accelerating the passage of
food in the distal part of the small intestine that stimulates
the release of glucagon-like polypeptide-1. Consequently,
the type of bariatric surgery in patients with MO should be
selected taking into account T2DM that is a commonly pres-
ent co-morbidity. The dynamics of the laboratory indicators
that were investigated showed positive outcomes of LRYGB
in terms of the key indicators of carbohydrate metabolism.

The aforementioned dynamics of carbohydrate metabo-
lism and C-peptide in patients after LRYGB give evidence
of equal importance of adipokinin and other mechanisms
related to secretory activity of the duodenum [14]. It is
widely known that due to the exclusion of the duodenum
and the proximal part of the small intestine from digestion,
the production of anti-incretin factors in the duodenum
decreases and the production of glucagon-like peptide
GLP-1 and glucose-dependent insulinotropic peptide GIP
in the small intestine increases, which contributes to the
normalization of insulin levels [15,16,17].

CONCLUSIONS

T2DM is a common co-morbidity in patients with MO,
which emphasizes the medical and social significance of
the problem.

Two-stage treatment of morbidly obese patients with
T2DM promotes complete remission of T2DM in 68.1%
of patients. The first stage of treatment should include the
use of IGB for 6 months, and the second stage of treatment
should be realized through bariatric surgery.

The risk prediction model for failure to achieve complete
remission of T2DM 12 months after LRYGB that is based
on the preoperative level of C-peptide has a high predictive
value, AUC = 0.84 (95% CI: 0.69-0.93), OR = 0.23 (95%
CI: 0.08-0.67). With a C-peptide level < 3.7 ng/ml, a high
probability of failure to achieve complete remission of
T2DM is expected after 12 months after surgery, with a
C-peptide level > 3.7 ng/ml prediction is favourable. The
sensitivity of the test is 93.3% (95% CI: 68.1 - 99.8), spec-
ificity - 75.9% (95% CI: 56.5 - 89.7), PPV = 66.7% (95%
CIL: 50, 8 - 79.5)%, NPV = 95.7% (95% CI: 76.6 - 99.3)%.
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ABSTRACT

Introduction: Orthodontic treatment often causes inflammatory diseases in the oral cavity.
The aim: To increase the effectiveness of prevention of inflammatory complications in the provision of orthodontic care to children with dentomaxillary anomalies using non-
removable orthodontic devices on the basis of study of clinical and biochemical parameters.
Materials and methods: The study was conducted among 100 patients divided into two groups: control and experimental group 2 (50 patients in each). The control group
included healthy children without dento-maxillary anomalies. The second group were children aged 9-15 years with dento-maxillary anomalies which used non-removable
(bracket systems) orthodontic devices. The oral fluid was collected at the beginning of the medical application of orthodontic devices (at the first day of treatment in the clinic)

and after 3 and 6 months of treatment.

The study included the definition of the oral hygiene degree by using the Green-Vermillion index (OHI-S), the modified Fedorov-Volodkin's and Siness-Loe index, the determination
of hydrogen sulfide and total protein levels, the content of nitrogen metabolites in the oral liquid.
Results: The use of non-removable orthodontic devices led to signs of inflammation in the oral cavity. This was accompanied by a deterioration of the oral hygiene, increase

the total protein, hydrogen sulfide and nitrogen metabolites levels in the oral fluid.

Condlusions: Complex accounting is required of keeping oral hygiene in good condition, level determination of total protein, hydrogen sulfide and nitrogen metabolites for
the prevention of the development of inflammatory diseases in the provision of orthodontic care.

KEY WORDS: dento-maxillary anomalies, oral hygiene, total protein, hydrogen sulfide and nitrogen metabolites

INTRODUCTION

The whole world system of health care in general and
dentistry in particular pay more attention to the fight
against dental diseases, including dental anomalies [1].
As the study showed [2] morphological deviations in
the dento-jaw system are often accompanied by signifi-
cant functional disorders that lead to periodontal tissue
diseases and early teeth loss. This pathology progresses
rapidly with age and is accompanied by a deformation of
the tooth-skeletal system, as well as aesthetic disorders.
In addition to postures and functional disorders in the
small circle of blood circulation, delayed psychosomatic
development, there are neuroses and neurosis-like con-
ditions associated with dissatisfaction with their own
appearance.

Orthodontics is a relatively modern and rapidly progres-
sive section of stomatology that studies the etiology and
pathogenesis of dento-maxillary anomalies, the develop-
ment of methods for their diagnosis, the development of
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methods for the prevention and treatment of anomalies of
the position of the teeth, forms of dental arches, occlusion,
jaw growth, normalization of the function of the dento-jaw
system, elimination of aesthetic disorders , the influence
on the development of adjacent organs and the organism
as a whole [3]. The second half of the 20th century and the
first decade of the 21st century are characterized by the
rapid development of orthodontics, both in Ukraine and
in other countries. It is known significant achievements of
(4] which are obtained in the development of new meth-
ods of differential diagnosis of functional and mechanical
methods for treatment of bite anomalies, which are used by
more dental practitioners. It has been established that the
inflammatory complications often accompany orthodontic
treatment of children [5]. Sometimes inflammatory dis-
eases (gingivitis, periodontitis) hinder the continuation of
orthodontic treatment [6]. Therefore, effective prevention
of inflammatory diseases is a key to successful orthodontic
treatment.
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THE AIM

To increase the effectiveness of prevention of possible com-
plications in the provision of orthodontic care to children
with dento-maxillary anomalies using non-removable
orthodontic devices on the basis of study of clinical and
biochemical parameters.

MATERIALS AND METHODS

The study was conducted among 100 patients divided into
two groups: control and experimental group 2 (50 patients in
each). The control group included healthy children without
dentomaxillary anomalies, signs of inflammation in the oral
cavity and diseases of the gastrointestinal tract. Children aged
9-15 years with dentomaxillary anomalies of the first class by
Engle with moving 2-3 teeth which were used non-removable
(bracket systems) orthodontic devices were the second group.

The oral fluid was collected at the beginning of the
medical application of orthodontic devices (on the first
day of treatment at the clinic) and after 3 and 6 months of
treatment. The material used for the study was oral fluid
(unstimulated mixed saliva), which was collected from
patients always on an empty stomach at the same time. The
freshly collected samples of oral fluid, which were collect-
ed in tubes with a sealed lid, were analyzed, centrifuged
and the supernatant was transferred to Eppendorf tubes.
Samples of saliva (oral liquid) were kept at -20°C to direct
determination of biochemical parameters.

Clinical examination included questioning, review, pal-
pation, percussion, auscultation. The mother of the child
determined her state of health during pregnancy, hered-
ity, the course of birth, how much they were, with what
weight at birth, how fed and by what time. Revealed the
transmitted diseases and their course, the time of teething,
the causes of their premature loss, the time of change in
teeth, as well as the age when the child began to walk and
talk. After that, the patient’s oral cavity was examined: the
mucous membrane and the degree of development of the
upper and lower lip bridle, tongue, the shape and size of the
tongue, the tongue swelling, the depth of the solid palate,
the state of the development of the alveolar jaws and the
apical basis compared to the dental and alveolar arcs. They
studied the shape, size and number of teeth, their condition
and location in the tooth ranks, the shape of dental arches,
the ratio of jaws and dentitions, and the type of bite.

Comprehensive consideration of clinical examination
methods allowed us to form groups with non-removable
devices for the treatment of dento-maxillary anomalies,
namely, we involved in the study group children of 9-15
years old with the first class of dento-maxillary anomalies
by Engl and with moving no more than 2-3 teeth, then
we selected the appropriate fixed orthodontic devices. We
used bracket systems.

The study determined the degree of oral hygiene by using
the Green-Vermillion index (OHI-S), the modified Fedor-
ov-Volodkin’s and Siness-Loe index according to the gen-
erally accepted method [7]. Patients with poor oral hygiene
were excluded from the study at the beginning of treatment.

The oral fluid of the patients to determine the hydrogen
sulfide content was collected in a test tube containing 0.5
ml of 1% zinc acetate solution. The content of hydrogen
sulfide was determined by the reaction of the formation
of thionine using n-phenylenediamine [8].

The study of the level of total protein was carried out
according to the generally accepted method [9].

Determination of the content of nitrites in the oral lig-
uid was carried out by measuring the optical density of
the colored azo compound formed by the interaction of
nitrites with alpha-naphthylamine and sulfanilic Griss in
acidic medium, as described previously [10].

The Bioethics Committee of the National Pirogov
Memorial Medical University, Vinnytsya found that the
research materials did not deny the basic bioethical norms
of the Helsinki Declaration, the Council of Europe Con-
vention on Human Rights and Biomedicine (1977), the
relevant provisions of the WHO and the laws of Ukraine.

RESULTS AND DISCUSSION

Clinical examination of the oral cavity of healthy children,
children with non-removable orthodontic treatment
was performed at the beginning of the study, after 3 and
6 months. It was found that in healthy children at the
beginning of the observation, after 3 and 6 months, the
mucous membrane of the oral cavity was pale pink, shiny,
without pathological changes. In a group of children who
used non-removable orthodontic devices for 3 months of
observation, the mucous membrane was characterized by
slight edema and small events of mild degree of localized
catarrhal gingivitis. After 6 months of observation in 75%
of children, who used non-removable orthodontic devices,
the mucous membrane of the oral cavity was characterized
by catarrhal gingivitis.

The level of oral hygiene was determined using the
Green-Vermillion Index (OHI-S), the modified Fedor-
ov-Volodkin Index and the Silness-Loe Index. During the
study period, oral hygiene in the group of healthy children
was almost unchanged. The study of the Green-Vermil-
lion index showed that in the group with treatment with
non-removable devices in 3 months of treatment the oral
hygiene condition deteriorated 1.7 times. After 6 months
the state of hygiene of the oral cavity deteriorated 1.8 times.

The study of the modified Fedorov-Volodkin’s index
showed that if 3 months of treatment the state of oral
hygiene in the group with non-removable devices was 1.5
times worse, then after 6 months the deterioration of the
oral hygiene status during the treatment of non-removable
devices was 2 times, than at the beginning of treatment.

The study of the oral hygiene status by the Silness-Loe
index were correlated with previous studies: at 3rd month
of treatment the oral hygiene status was worse 1.66 times,
and at the 6th month of observation this index was also
worse 1.7 times compared with the beginning of treatment.

Clinical examination of patients, examination of the
oral hygiene state were accompanied by oral fluid bio-
chemical study.
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Table 1. The results of biochemical research

Healthy children

Treatment patients

Start of treatment 3m 6m Start of treatment 3m 6m
ml_l|(2r?1,/l 38,05+1,28 39,21+1,38 41,61+1,51 41,13+0,71 63,22+1,66* 88,10+2,33*
mli\lg?ml 0,426+0,04 0,475+0,04 0,591+0,09 0,751+0,66 1,530+0,05* 3,048+0,60*
Total protein, g/I 5,25+0,14 5,68%0,11 6,01+£0,14 5,9440,11 7,26+0,20* 8,27+0,32*

* the difference was statistically significant (p < 0,05).

At the initial stage of the carious process, as with gingi-
vitis, researchers observed growth in the content of total
protein [6]. As is known, the most important elements of
the secretory activity of the salivary glands are substances of
proteins, which can be conventionally divided by functional
properties into three groups: those who takes part in the pro-
cesses of digestion, proteins which are associated with local
immunity and proteins that perform regulatory functions.

The study showed that in the control group of children
the level of total saliva protein varied, namely: after 3
months it was higher by 8% from the initial one, and in
samples taken after 6 months, the total protein level was
higher by 6% compared with the 3- month of study and
14% compared to the start of the study.

In patients of the experimental group which were used
non-removable equipment during the treatment an in-
crease in the total salivary protein level was 1.2 times at the
3rd month of treatment and 1.5 times at the sixth month
of treatment (table I).

Increasing the level of total protein can be explained by
the fact that the aggressive effect of orthodontic devices
causes the formation of a local focus of infection in the
oral cavity, sensitization of the mucosa, an increase of
autoimmune disorders and aggravation of the course of
the underlying disease.

Hydrogen sulfide reduces production of pro-inflammatory
substances of protein-like nature, a well-known toxic gas
with an unpleasant smell, which is formed mainly during the
decay of proteins of animal and vegetable origin. For a long
time its role in living organisms was considered only from
the perspective of exo- and endotoxicants. Since the late 90s
of the XX century, interest in hydrogen sulfide has increased
considerably in connection with the establishment of its
involvement in the regulation of physiological functions in
animals and humans. The results of the studies of K. Abe and
H. Kimura (1996), which described the peculiarities of the
formation of this metabolite in the rat brain and identified
the first molecular target, N-methyl D-aspartate receptors
(NMDA receptors), were the impetus for a more in-depth
study of the biological role of hydrogen sulfide.

The conducted study showed that the level of hydrogen
sulfide in healthy children changed slightly, namely: after
3 months it was higher only by 3% of the initial, and in
samples taken after 6 months, the hydrogen sulfide level
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was higher by 6% compared with 3 month of study and 9%
compared with the start of the study (table I).

At 3 months after starting treatment patients of the ex-
perimental group who used non-removable devices were
experienced an increase in hydrogen sulfide level in 1.5 times
compared to the start of treatment and at the 6 month of
treatment the level of hydrogen sulfide increased in 2 times
compared with the the beginning of treatment (table I).

Scientists believe that in supra-physiological concentrations,
hydrogen sulfide induces hyperalgesia, causes tissue inflam-
mation and cell apoptosis [8], which we noted in a clinical
examination of patients on the 3rd and 6th months of treatment.

Recent studies have shown that nitrogen metabolites play
an important role in regulating the local immune response:
together with hydrogen sulfide they are signaling molecules
for the regulation of vascular tone and inflammation.
Reduction of nitrogen metabolites production leads to
increased perception of infection. The nitrogen metabolites
synthesized refers to the antimicrobial protection factors,
as it destroys bacteria, viruses, fungi. Therefore, the growth
of the level of nitrogen metabolites is considered as an
important factor of non-specific immunity, necessary for
regulatory of cytoprotective processes.

Indeed, in our study, we found that in healthy children,
the level of nitrogen metabolites varied, namely: after 3
months it was higher by 12% of the original, and in samples
taken after 6 months, nitrogen metabolites level was higher
by 27% than the 3- month of study and by 39% compared
to the start of the study.

In patients of the experimental group with non-remov-
able orthodontic devices during treatment, there was a
significant increase of nitrites (nitrogen metabolites) in the
oral liquid: 3 months after starting treatment in 2 times and
after 6 months of the beginning of treatment in 4 times.
The obtained data may indicate that the multiple increase
in nitrogen metabolites level during the use of non-remov-
able orthodontic devices leads to greater activation of the
immunological reactivity of the oral cavity.

CONCLUSIONS

We have followed a cascade of interconnected clinical and
biochemical changes that occur during the treatment of
non-removable orthodontic devices. The presence of met-
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al-plastic structures in the oral cavity complicates care and
causes a deterioration of the index of oral hygiene. Remains
of food, undigested carbohydrates cause disturbances in
the oxidative-reducing processes, violation of the buffer
properties of the oral fluid. The greater activation of the
immunological reactivity of the oral cavity manifest in
pathologically high levels of total protein, hydrogen sulfide
and nitrogen metabolites.

Therefore, we consider it necessary in the provision of
orthodontic care timely complex accounting of keeping
oral hygiene in good condition, level determination of total
protein, hydrogen sulfide and nitrogen metabolites for the
prevention of the development of inflammatory diseases.
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ABSTRACT

Introduction: Due to the increasing morbidity and mortality rates from breast cancer, the problem of early, especially morphological diagnosis, continues to be important.
The aim of this study to investigate the karyometric and histochemical features of cribriform pattern of parenchyma of intraductal carcinoma of the mammary gland.
Materials and methods: Operational and biopsy material was studied in form of serial sections of micropreparations of cribriform type intraductal carcinoma of the mammary
gland. Fixation with 10% neutral formalin, paraffin sections are stained with hematoxylin and eosin, complex Bergman + Periodic Acid - Schiff (PAS) reaction + alcyan blue.
Cariometry was performed on 100 parenchymal tumor cell, tenth logarithms of the nucleus volume (LgV) were determined, kariocavirogram was constructed.

Results: The atypical cellular polymorphism of the tumor, cribriform structures with cancerous cells in the state of apoptosis was revealed. The modal nuclear classes are defined
in the interval LgV 0,75; 0,9; 1,2; 1,45, and do not comply with the law of rhythmic growth of nuclei in normal and confirm the cellular atypism of a cancerous tumor. Results
are deprived of subjectivity through mathematical analysis of data in percentages (%). Histochemically, in the cytoplasm of cancer cells, precursors of lipids were detected in
the form of a Schiff (PAS) positive reaction; alcyan-positive basal membrane of the duct; Bergman-positive protein structures in the nuclei.

Condlusions: Cariometry and histochemical analysis of intraductal carcinoma of the mammary gland is an objective and accessible complex method for the analysis of atypical
cells, reveals the degree of differentiation, apoptosis of cells and non-invasive stage of cancer.

KEY WORDS: morphometry, histochemistry, cribriform type, duct cancer, mammary gland

INTRODUCTION

Over the past decade, breast cancer incidence and mortality
rates have been observed among women in Ukraine and in
most developed countries, indicating the acute relevance of this
problem. According to the data of the National Cancer Registry
of Ukraine, in the past two years, more than 14,000 new cases
of the illness have been detected, accounting for 63.7% out of
100,000 female population, in Poltava region it reaches up to al-
most 61.0%, as in the world this standardized indicator is 43.9%.
At the same time, mortality in Ukraine from breast cancer has
reached 24.4%, but the incidence among women in the world
is 15.6% [1,2]. That is why, despite some successes in clinical
diagnosis and treatment of breast cancer, the problem of early,
especially morphological diagnosis of malignant tumors of the
mammary gland (MG), continues to be important.

It should be noted that morphologically the mammary
glands have certain features. They respond to rhythmic
changes in the hormonal state of the ovaries. As a result,
there is a periodic stimulus to the proliferation of paren-
chyma of the germinal zones of the MG: in the intercalated
part of the terminal ducts, the epithelium of which has a
morphological identity to the cuticular epithelium, and
in the strained zone of the pathway of milk, with a pseu-
do-layered epithelium structure similar to the embryonic
milkpoints in embryogenesis 3, 4,5,6,7].
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That is why the proximity of the structure of the ger-
minal zones of the MG ducts to the embryonic analogues
makes them too sensitive to adverse factors, in particular
carcinogens, which influence the proliferative process and
lead to oncogenesis in the mature period of the woman’s
life [8,9,10].

It is known that the nucleus contains the genetic ma-
terial of the cell, organized as multiple long linear DNA
molecules that coil around to form chromosomes. These
compact structures are stained with hematoxylin (chro-
matin). It binds to basophilic substances. In this case, the
dynamics of the cell cycle of the chromosome may be in
a state of complete decondensation (euchromatin). At
the same time, the maximum condensation of chromatin
(heterochromatin) occurs in mitosis of cells. The nucleus
(one or two) is also associated with the activity of cells,
forming ribosomal RNA [11,12]. Normally, the matrix of
the cytoplasm stained with eosin shows cytoplasm blue.
The cytoplasm contains membranous and non-mem-
branous organelles that produce various substances with
the accumulation of glycogen stores, fat drops and other
substances [11,13].

However, specialists of pathomorphology are well-
known in the difficulties associated with differential and
histogenetic diagnosis of MG cancer ducts. It is due to the
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fact that the usual histological methods have certain limits
and are used to establish a formal diagnosis of malignant
neoplasia. At that time, as it is known, a qualitative mor-
phological diagnosis of a malignant tumor needs to take
into account a complex of features: morphometric and
morpho-functional characteristics, tissue and cell atypism,
which allows to determine the degree of differentiation of
the tumor. The above have a direct impact on the prognosis
of the disease and the choice of cancer treatment methods
[9,14,15,16].

According to the new classification of tumors WHO
(2012), most carcinomas of MG develop from the terminal
lumen-flow structural unit (TDLU, terminal duct lobular
unit). An in situ carcinoma (DCIS) code 8500/2 has fea-
tures in the form of proliferation of atypical epithelial cells
of nonspecific type with clear boundaries and absence of
polarity; degree of malignancy (low, moderate, high) de-
pending on nuclear atypia; various type of structure, among
which there is a cribriform type [17,18,19,20].

In this case, the karyometric and histochemical char-
acteristics of the cribriform type of non-invasive stage of
development in the elaborated scientific-practical medical
literature are not sufficiently highlighted.

THE AIM

The aim of the study is to investigate the karyometric and
histochemical features of the parenchyma of the cribri-
form type of non-invasive intraductal carcinoma of the
mammary gland.

MATERIALS AND METHODS

The research was carried out within the framework of the
Agreement on scientific and practical cooperation be-
tween the Dnipropetrovsk State Medical Academy and the
Ukrainian Medical Stomatological Academy (Poltava), the
state registration number 0101U4001002 and is a fragment
of the topic “Individualization of the treatment of malig-
nant tumors, taking into account the biological indices of
the activity of the tumor process and markers of chemo
hormone-resistance”. The material was collected from both
the archives database and the current histological study
at the Poltava Regional Pathological Bureau, taking into
account the “Law of Ukraine on burial and funeral affairs
with changes introduced in accordance with the Law Ne
2246-1V February 16,2004; BBP, 2005, Ne 4, Art. 105 <, and
the Agreement on Scientific and Practical Cooperation
between the Ukrainian Medical Stomatological Academy
and the PRPB.

Serial sections of histological preparations of 24 cases of
operative and biopsy material with intraductal carcinoma
of the mammary gland in women aged 30-70 years with
a formally verified cribriform type of cancer stained with
hematoxylin and eosin were subject to the study. Fixation
of the material in a 10% solution of neutral formalin,
paraffin histological sections of the tumor tissue was re-
peatedly stained with hematoxylin and eosin, as well as the

combined histochemical Bergman + Periodic Acid - Schiff
(PAS) reaction + alcyan blue. The reason for conducting
Periodic Acid - Schiff (PAS) reaction with additional treat-
ment with amylase was that neutral polysaccharides react
during cell proliferation to reorganize the energy metab-
olism [21]. In the presence of crimson coloration of cells,
this is considered a Periodic Acid - Schiff (PAS)-positive
reaction. The clarification of the presence of acidic glycos-
aminoglycans in the histostructure of the tumor occurred
alcian blue by Steedmen, blue-green color was considered
alcian-positive [22]. The coloring of micropreparations by
the Bergman method reveals the neurosecretory granules
in the cytoplasm and the clear outlines of the brown nucle-
us, which was important for caryometry. In the microscopy
of the tumor tissue, the degree of basophilia of the nucleus
of the cells was considered, which is related to fine, medi-
um, and large-splintered chromatin.

Cariometry, as the most informative among morpho-
metric methods [23, 24], was carried out on microfoto
imprints in a size of 18x24 cm with enlarged study objects
in 1000 times in 100 atypical cells. The size of the nuclei
was determined (V) by the formula:

T
v= —k3d,
&

where d is the small diameter of the nucleus, D - the large
diameter of the nucleus, k - coeflicient of increase of an
object (1,545);  (3.14). The error did not exaggerate 0.03%,
which corresponds to the requirements for medical biol-
ogy research (P< 0.005). All values of the volume of the
nuclei were logarithmized (IgV) by the formula for the
rotary ovoid:

DT d2

LgV =Lg

where p is the multiplicity of increase (1,545) ; TLTT - 3.14;
d - small diameter of the nucleus, D is the large diameter of
the nucleus, followed by computer processing [25,26,27].
The quantity of all nuclear classes acquire the values in
percent (%) of the maximum nuclear class taken for 100%.
The combination of these results was karyocovariogram.
Study of stained micropreparations was carried out using
the light microscope of the company «Olympus BX41»
with lenses x10, x20, x40, x100. The statistical processing
of the karyometric data was performed on an IBMPC
compatible computer using the «Microsoft office Excel,
2007» licensing program for Windows XP. The work was
followed by legal norms and requirements for scientific
morphological studies [28].

RESULTS AND DISCUSSION

An overview optical-optical microscopy of hematoxy-
lin-colored and eosin-colored histopathologic preparations
of intraductal carcinoma of the mammary gland revealed
the duct with canceromatosis, the lumen of which is com-
pletely filled with polymorphic cellular elements (Fig. 1a).
They have a mostly chaotic orientation with the loss of
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Fig. 1. Cribriform type of intraductal carcinoma of the mammary gland.

a) Hematoxylin & Eosin staining (x400 magnification): 1 - Atypical cells in the lumen of the duct; 2- “cribriform structures” in the cancer population;

3-moderate lymphoid infiltration.

b) Bergman + Periodic Acid - Schiff (PAS) reaction + alcyan blue staining (x1000 magpnification): 1- Schiff-positive coloration of the cell cytoplasm;
2-Alcyan-positive secret in the secondary luminaries; 3 - apoptotic nucleus; 4-Alcyan-positive staining of the basal membrane of the cancerous duct.

stratification and their polarity. At the same time, attention
is drawn to the orderly arrangement of some tumor cells
with radial orientation around randomly located round
cavities - cribriform (lattice) structures, among some iso-
lated solid layers of tumor tissue from the periphery. Most
of the cellular elements of the tumor are not in contact with
the basal membrane of the cancerous duct, which is a sign
of the entropy of the atypical proliferation. An analysis of
the cancer cell complex found in most cells in the center a
large nucleus with a convoluted nuclear membrane. There
is a change in the ratio of the nucleus and cytoplasm of tu-
mor cells, which correlates with the change of their nuclear
chromatin. Cell elements with a broad rim of cytoplasm
containing basophilic inclusions have an intranuclear
content of preferably light-basophilic chromatin and one
or two nucleoli. In this case, the chromatin is in the dusty
state and occasionally coarse-shaped. This character of
chromatin characterizes, according to literature [13], the
decondensation of chromosomal material (euchromatin)
in the synthetic process of transcription and reduplica-
tion of genetic material in the interphase of the cell cycle,
which is a sign of the functional activity of atypical cells.
This cell corresponds to a modal nuclear class with LgV
0.9 and is the maximum, the most numerous, taken for
100%. Among the atypical cellular population of the MG
ducts, there are also such cells that have a narrow rim of a
pale pink cytoplasm surrounding the large hyperchromic
nucleus. It contains predominantly mass chromatin, which
is highly condensed in mitosis of atypical cells. These
cellular elements are tumors of different ploidy, have no
signs of functional activity and constitute, in our opinion,
a population that provides tumor growth. In this case,
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the LgV nuclei of these cells is 0.75, which is 35% of the
maximum nuclear class.

Atypical cells of the duct cancer that form the environ-
ment of cribriform structures in the neoplasia and the one
pole in contact with the fluid (the secret) are not located
on the basal membrane. These cells contain a rounded
hyperchromic nucleus, in some of them it is pressed to the
membrane of the cytoplasm with colorless vacuoles. This
sign sometimes reveals the developed atypical secretory
activity, which is characteristic of malignant tumors at the
expense of partial differentiation [16, 29]. The presence
of two more modal nuclear classes among the aforemen-
tioned cell population was detected by kariometry. They
are located within LgV 1.2 and 1.45 (representing 75%
and 68% respectively of the maximum nuclear class). The
difference is LgV of the nucleus in 0.2, according to the
Beningoft’s law [25], corresponds to an increase in the
volume of the nucleus under functional load, and confirms
the established signs of secretion founded in cribriform
structures. Combined histochemical coloring of micro-
samples of the tumor (Bergman + Periodic Acid - Schiff
(PAS) reaction + alcyan blue) revealed, first of all, the
presence of the Periodic Acid - Schift (PAS) reaction-pos-
itive substances in the cytoplasm of pale-raspberry color
around the nuclei of atypical cells (Fig.1b). Obviously,
these are precursors of lipids — acetal lipids, which, accord-
ing to literature review [22], contain aldehyde groups and
with a Schiff reagent form lipid peroxides; and secondly:
alcian-positive substance both in the cytoplasm of atypical
cells, and in its outer membrane, as well as in the lumen
of cribriform structures. It should be noted that the blue
color of alcian-positive content in the structure of the
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tumor, has a different degree of saturation. It is especially
expressed in the lumen of the cavities in the tumor, has a
deep structure and resembles fragments of cell nucleiin a
state of apoptosis. Along with this, alcian-positive color-
ation also acquired the basal membrane of the MG ducts,
which is affected by the tumor, as well as the submembrane
structures of the surrounding connective tissue. It should
be noted that the varying degree of saturation of the al-
cian-positive color of the basal membrane of the cancer-
ous duct of the gland demonstrates both continuity and
fluctuations in its organic structure, and hence the threat
of the development of invasive growth of the intraductal
carcinoma of the mammary gland.

CONCLUSIONS

1. It has been determined that the cell population of the
cribriform type of the non-invasive form of intraductal
carcinoma of the mammary gland is varied by morpho-
logical features and functional activity.

2.1t has been established that the atypical cell proliferate
in the affected duct of the mammary gland is polymor-
phic-cellular, characterized by four growing modal
nuclear classes with LgV 0.75; 0.9; 1.2; 1.45i confirms
neoplastic nuclear polymorphism, while:

a) the smallest nucleus (LgV 0.75 and 0.9) have an oval
or rounded shape, a dark basophilic color, and are
surrounded by a narrow rim of weak eosinophilic cy-
toplasm, indicating a population of atypical epithelial
cells capable of mitosis.

b) the largest by volume nuclei (LgV 1.2 and 1.45) with a
difference of 0.2 have a rounded shape, a light basophilic
color, the nuclei are shifted by optically empty vacuoles
of the cytoplasm, apparently, due to the secretion of
acetyl lipids, as a result of moderate differentiation of
atypical cells.

3. It was found out that the atypical epithelium of cribri-
form structures with a combined histochemical color
(Bergman + Periodic Acid - Schift (PAS) reaction +
alcyan blue) has:

a) Schift-positive cytoplasm and alcyan-positive secret in
cribriform structures, together with apoptotic fragments
of cell nuclei;

b) continuous alcyan-positive basal membrane indicates
on absence of invasive growth of the duct carcinoma.

4. To determine the prediction of the cribriform type
of intraductal carcinoma of the mammary gland it is
expedient to carry out the histochemical coloration of
Bergman + Periodic Acid - Schiff (PAS) reaction + alcyan
blue with the detection of Schiff- and alcyan-positive
secretion, which determine the degree of differentiation
of atypical cells, and the continuity of the alcyan-pos-
itive basal membrane indicates a non-invasive form of
growth cancer.

Prospects for Further Research: In the future, it is planned

to improve the technique of morphological research, to

improve the tactics of anticancer therapy in patients with
intraductal carcinoma of the mammary gland.
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ABSTRACT

Introduction: The search for new mechanisms of their interconnection and effective pharmacological correction of gastroesophageal reflux disease (GERD) for comorbidity
with stable angina of tension (SAT).

The aim: To establish the role of nitrogen monoxide (NO) in the pathogenesis of GERD in patients with SAT and to study the effectiveness of the correction of the basic therapy
of SAT in order to eliminate the clinical manifestations of GERD and prevent its development.

Materials and methods: 88 patients with SAT with a comorbid GERD were examined. We determined clinical symptoms, the level of stable NO metabolites, calculated the
number of nitroglycerin tablets taken one week. Al patients (2 groups) received baseline therapy for GERD and SAT. In this case, the patients of the 2" group (45 persons) received
therapy with the exception of long-acting nitrates and, in addition, meldonium for 30 days.

Results: With the exception of the use of nitro-containing drugs and adding to the basic therapy of SAT the drug meldonium we faster (p<0,05) achieved a regression of clinical
symptoms of GERD and decrease in the level of metabolites NO molecule in patients with SAT.

Condlusion: In the case of the exclusion of the intake of long-acting nitrates with the adding of meldonium to the basal therapy of the SAT and the GERD the content of metaholites

of nitrogen monoxide in the blood is more normalized, which correlates with a decrease in the frequency of GERD symptoms in patients with SAT and GERD.

KEY WORDS: gastroesophageal reflux disease, stable angina of tension, nitrogen monoxide, meldonium

INTRODUCTION
Ischemic heart disease (IHD) is headed by a pedestal of
major causes of mortality and disability. One of the most
common comorbid diseases of stable angina of tension is
gastroesophageal reflux disease (GERD). About 40% of
patients with coronary artery disease have lesions in the
gastroesophageal area, and in 62.7% of gastroenterologic
patients, concomitant diseases of the cardiovascular system
occur. Scientists constantly search for new pathogenetic
causes of this comorbidity, its progression and mutual
burden. And, accordingly, effective pharmacological cor-
rection in patients with comorbidity of IHD and GERD.
The main causes of the occurrence of pathological gas-
troesophageal reflux (GER) are the primary reduction in
the tone and the increase in the time of transient relaxation
of the lower esophageal sphincter (LES) [1] due to many
reasons, the use of organic nitrates - nitrogen monoxide
dopants (NO) [2,3,4,5,6]. Relaxation of the muscles of the
esophagus and the LES is due to nonadrenergic noncho-
linergic innervation, in which the main mediator is NO
[1,7], which is released from nonadrenergic noncholin-
ergic (NANC) neurons of the intermucosal plexus [1]. In
addition to the relaxation of LES against the background
of hyperproduction of NO also a possible intensification
of nitrosatitistic stress, which not only plays an important
role in the emergence of pathological GERD, damage to
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the esophagus mucosa with the development of erosive
reflux esophagitis, but can contribute to carcinogenesis
of the esophagus [6]. In recent years, numerous data have
appeared on the harmful role of high NO production,
which normally occurs in small quantities, in particular
in endothelial cells and platelets, and under physiological
conditions, is a vasodilator. But under the conditions of
inflammation a high amount of NO is produced, which,
when in contact with free radicals of oxygen (superoxide
anion), forms an even more powerful cytotoxic radical - per-
oxynitrite (ONOO-) [4]. Under conditions of insufficiency
of coronary circulation, which is accompanied by a deficit
of oxygen supply to the myocardium in IHD, against the
background of deficiency of NO products, organic nitrates
are used, which are NO dopants and perform relaxation
of smooth muscle of coronary vessels. However, their me-
tabolites are also able to react with superoxide anion with
the subsequent formation of peroxynitrite, which leads to
adisruption of the functioning of cardiomyocytes, reduces
the ability of the myocardium to contract [3]. Dysregulation
of synthesis and vasodilating function of the NO molecule
is the cause of endothelial dysfunction, which leads to a
decrease in the resistance of the esophageal tissues due to a
decrease in regional esophageal perfusion and LES dysfunc-
tion [2]. It is described that when using nitro-containing
drugs, high concentrations of NO are already formed in the
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esophagus cavity, with the interaction of saliva, hydrochloric
acid in the esophagus, and nitrate [6,3]. During reflux of the
acid, nitrosative stress occurs already inside the esophagus
and can contribute to carcinogenesis of the esophagus. It has
been demonstrated that external flow or local synthesis of a
significant amount of NO induces the development of a rep-
resentative marker of the Barrett esophagus, which causes
and stimulates the progression of metastasis and neoplasia
ofthe esophagus [1]. Consequently, NO plays an important
role in the development and regulation of physiological
and pathological processes of the cardiovascular system,
but the use of nitrates in patients with coronary heart dis-
ease promotes relaxation of LES or an increase in GERD
symptoms and may lead to the onset of Barrett’s esophagus.
Therefore, we searched for an effective treatment regimen
for patients with SAT and GERD with the exception of NO
dopants. Our attention has attracted meldonium (Vazonat)
[10,11], because it provides inhibition of oxidation of long
chain fatty acids and stimulates glucose oxidation, thus
protecting the cell from death in conditions of oxygen
fasting, while short-chain fatty acids can penetrate freely in
the mitochondria and oxidize there, that allows organs to
function effectively in conditions of chronic hypoxia. As a
result of inhibition of gamma-buutrobethene-hydroxylase,
which converts gamma-butyrobatein (GBB) into carnitine,
gradually decreasing the concentration of carnitine and
the accumulation of GBB, which leads to optimization of
energy production in ischemic cells. It is known that GBB
has an acetylcholine-like effect that stimulates endogenous
NO synthesis physiologically, which results in moderate
vasodilation and improved microcirculation [11].

THE AIM

To establish the role of nitrogen monoxide (NO) in the
pathogenesis of GERD in patients with SAT and to study
the effectiveness of the correction of the basic therapy of
SAT in order to eliminate the clinical manifestations of
GERD and prevent its development.

MATERIALS AND METHODS

88 patients with stable angina of tension of I-1I functional class
(FC) with a comorbid endoscopically positive GERD (A, B,
C) were examined. Age of patients varied from 48 to 82 years.
Diagnosis was established in accordance with the orders of
the Ministry of Health of Ukraine No. 152 from 02.03.2016
and No. 943 of October 31, 2013. Patients with comorbidity
included in the study were using for the control of angina
attack, intramuscular drugs (mainly nitroglycerin). All
patients included in the study had an ECG, count of the
number of painful myocardial ischemia episodes, the num-
ber of nitroglycerin tablets taken, and the levels of stable
metabolites of nitrogen monoxide (NO) (nitrites, nitrates)
by L.C. Green et al. [12] one week before correction of treat-
ment, on the 10th and 30th day of therapy. The obtained
result was compared with the result of practically healthy
person (PHP, n=30). Detection of clinical symptoms of
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GERD (heartburn, acid bloating, dysphagia, odynophagia,
pain in the esophagus area), long-term monitoring of the
pH of the stomach, endoscopy of the esophagus before and
after treatment. After conducting surveys, instrumental
studies and determination of NO level, the patients were di-
vided into 2 representative groups. Patients in both groups
received baseline treatment for GERD (PPP (rabeprazole),
antacids) and SAT. In this case, patients of the 1st group
(43 persons) took basal therapy of SAT, which included
long-acting nitrates and nitroglycerin for the elimination
of angina attacks), f-adrenoblocker (bisoprolol), statin (ro-
suvastatin), antiaggregant (clopidogrel)), and the 2™ group
(45 persons) received baseline therapy for SAT, with the
exception of nitrates, in addition to the drug meldonium
(Vasonate) 500 mg 2 times a day for 30 days. All drugs were
prescribed in medium therapeutic doses.

RESULTS AND DISCUSSION
The average value of the level of metabolites of the NO
molecule in the sample prior to treatment was (42.83+1.58)
umol/L (PHP (20.88+1.16)), which exceeded the index of
PHP group by 2.09 times. The average number of tablets
taken nitroglycerin per week in the monitoring group was
3.9+0.15 tablets. After an in-depth analysis of the results,
we found a strong direct linear correlation (r=0.84) be-
tween the level of end-metabolites of NO and the number
of nitroglycerin tablets taken (Fig.1). At the same time, the
significance level of the correlation was a=0.01, which indi-
cates its significant importance. Patients in both groups had
almost identical clinical symptoms prior to treatment. Yes,
all patients complained of frequent episodes of heartburn,
with an intensity of an average of 4.1+0.8 points. The fre-
quency of complaints on acid bursts was 88.6% (78 people),
the intensity of which was on average 4.0+0.5 points. 61.3%
of patients (51 persons) complained about odynophagia,
the intensity was 3.1+0.6 points. With a lower frequency
of patients disturbed dysphagia, but its symptoms were
present. According to esophagogastroduodenofibroscopy,
erosive form of GERD was detected in 89.7% (n=79) of the
sample. The rest of the patients (n=9, 10.3%) were diagnosed
with a non-erosive form of GERD. Analyzing the data of the
many-hour pH-meter, it can be concluded that in patients with
SAT and GERD who were included in the study, the average
daily monitoring of the pH of the esophagus is characterized
by the presence of an average severity of GERD [11].
Analysis of the treatment outcomes on the 10th day, of
patients in group 2 shows a visible regression of the fre-
quency of detected clinical symptoms of GERD, compared
with patients in group 1. Thus, 91% (n=41) of group 2
patients confirmed the absence of GERD symptoms, which
can not be said about patients in group 1, in which on the
10th day of therapy only 39.5% (n=17) of the symptoms
of GERD diSAT peared or significantly decreased, and
the result of the 2nd group was obtained only on the 20th
day of therapy. With the abolition of nitrates against the
background of effective drugs therapy of SAT on the 10th
day of therapy, the level of NO metabolites decreased in
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the 2™ group by 35.3% (from (43.54+2.25) umol/L to
(28.17+1.86) pmol/L, p<0.05). Comparing this indicator
with the results of patients in group 1, its level decreased
by only 11.8% under the same conditions, with a statisti-
cally significant difference between the groups (p<0.05).
The reduction in this indicator in groups we connect with
the abandonment of nitrates (group 2) or decrease in the
frequency of taking nitroglycerin against the background
of basic therapy (group 1). The mean value of the number
of metabolites of NO reached the value in PHP in the 1st
group on the 10th day of treatment only in 55.8% (n=24),
when in the comparison group (group 2) in 97.7% (44 of 45
people). In addition, a strong linear correlation relationship
was established (Pearson correlation coefficient (r) is 0.81)
between the level of end metabolites NO and the frequency
of clinically expressed episodes of heartburn, as well as
acidic rites (r=0.79; r=0.76). On the 30th day of therapy
in group 2, the average value of NO metabolites reached
the PHP value, GERD symptoms were not disturbed by
any patient, which cannot be said about group 1, in which
the level of metabolites NO did not reach normal values,
patients continued to receive nitrates, and the symptoms of
GERD remained present in 12 (27.9%) patients, although
they began to appear less on the background of GERD
therapy. According to the data of esophagogastroduodeno-
phibroscopy, the result of the 2™ group was the complete
healing of erosive esophagitis in 100% of patients, which
exceeded the rate of the 1st group by 2.7 times, since in
the first group on the 30th day of the study, 37% (n=16)
patients the presence of erosive esophagitis was detected.
According to the results of 24-hour pH monitoring of
the esophagus, a decrease in the total time with a pH<4
by 32% (p<0.05), a decrease in the number of refluxes
with a pH<4 was 28% on average (p<0.05), reducing the
number of refluxes that lasted more than 5 minutes. in 2.8
times, compared to the patients in group 1 after treatment
(p<0.05) and a decrease in the mean of the maximum
duration of reflux by 1.5 times, comparing with the same
indicator of patients in group 1 who continued to receive
organic nitrates [11]. Clinically visible result was also found
on the effective therapy support of SAT in the 2" group:

decreased frequency of angina attacks, increased tolerance
to physical activity, improved well-being, sleep, mood,
already on the 10th day with the preservation of the same
trend. In our opinion, the detection of high levels of NO
end-metabolites in patients with SAT and GERD due to
the constant intake of organic nitrates for the purpose of
the lowering of relapsing pain, which may not have been
of coronary origin. Thus, in patients with SAT and GERD
in the conditions of receiving NO dopants, the level of end
metabolites of the NO molecule increases, as evidenced by
the correlation established by us. Against the background
of an increase in the level of NO and its metabolites,
GERD symptoms are exacerbated by the fact that NO
regulates the activity of the cardiac sphincter, causing its
relaxation. Therapy of the SAT with the exclusion of high-
speed nitrates and an additional drug to the basal therapy,
meldonium in a dose of 500 mg 2 times daily and against
the background of the basic therapy of GERD, leads to a
rapid decrease in blood metabolites of nitrogen monoxide
and the achievement of the index of PHP, which correlates
with the decrease symptoms of GERD in patients with SAT
and GERD, compared with the results of group 1 and was
more effective in eliminating clinical manifestations of SAT.
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ABSTRACT

Introduction: Developing strategy of parenteral viral hepatitis prevention among adolescents and youth is becoming an urgent issue.

The aim of the research was to study the available data on the risk factors and ways of parenteral viral hepatitis transmission among adolescents and youth, as well as their
attitude toward the problem of infection process spread by parenteral way and awareness of the personal risk of contamination.

Materials and methods: Primary source of research became the data of anonymous sociologic studies (questionnaire) among teenagers in the Kirovograd Region. The following
methods were used to reach the set goals: systemic approach, medico-statistical, sociological (questionnaire).

Results: The sociologic research showed a low level of awareness of the threat of personal infection with parenteral viral hepatitis in a teenage environment. It actualizes the
need for development of systemic measures to prevent the infection of adolescents by parenteral way, since informing only is insufficient.

Conclusions: Alertness to the spread of parenteral viral hepatitis and the risk of personal infection remains immature among teenagers and adolescents. The obtained results
prove the expediency of the scientific substantiation of the cross-sectoral complex approach to solving the problem of preventing the spread of parenteral viral hepatitis among

adolescents at the regional level.

KEY WORDS: child population of adolescence, parenteral viral hepatitis, risk of infection

INTRODUCTION

Every year, on the initiative of the International Hepatitis
Alliance (WHA), on July, 28 the World Hepatitis Day is
observed, it confirms recognition of the global scale of
the problem.

According to WHO data, 3.5% of the world population
(95% uncertainty range: 2.7-5.0%) or 257 million people
(199-368 million) have a chronic stage of HBV infection (with
positive serum HBsAg for at least 6 months, approximately
686.000 people die each year from HBV infection[1-5]. The
spread of the epidemic process of parenteral viral hepatitis is
promoted by the ignorance of patients due to asymptomatic
onset of the disease with the tendency to develop chronic state.

Of particular relevance is the problem of the spread of
parenteral viral hepatitis among adolescent environment,
which is characterized by a low level of knowledge about
ways of transmission and risk factors for parenteral viral
hepatitis, risk behavior and bad habits (especially the use
of narcotic substances).

THE AIM

Study of the availability of data on risk factors and ways
of transmission of parenteral viral hepatitis among ad-
olescents, their attitude to the problem of spreading the
infectious process by parenteral way and awareness of the
personal risk of infection.

Wiad Lek 2019, 72, 5 cz. |, 757-759

MATERIALS AND METHODS

The primary material for the study was the data of anon-
ymous sociological research (questionnaire) among ado-
lescents after their prior consent, including their parents’
consent for their participation.

410 adolescents from the Kirovograd region at the age
of 10-17 years were interviewed, who, with the consent of
their parents, participated in the research as respondents.

Asaresult of the analysis of the primary materials of the socio-
logical study, 8 questionnaires were rejected, which was 1.95%
of 410, so that 402 questionnaires were subject to analysis. To
achieve the goal, the following methods were used: systematic
approach, medical-statistical, sociological (questionnaire sur-
vey). The analysis of the received primary material was done by
creating Microsoft Excel based databases, where the material
was grouped according to the contingent of study (sex, age,
place of residence). During the research, the confidentiality of
respondents’ information was fully ensured.

RESULT

Among the respondents, 51.74 + 2.49% were boys and 48.26

+2.49% were girls living mostly in the city (92.79 + 1.29%),

the average age of the respondents was 14.2 + 0.97 years.
Half of respondents argued that parenteral viral hepatitis

causes a small threat (45.27 + 2.48%) or does not at all

threaten (6.22 + 1.20%) in the city in which they live, yet
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18.41 + 1.93% did not know how to answer the question.
Only a third (30.10 + 2.29%) showed that the spread of
parenteral viral hepatitis poses a serious threat to the city.
Less than one third (25,62 + 2,18%) are aware that the
spread of parenteral viral hepatitis is endangering children
and their family members, and a large proportion believes
that the threat is low (39.80 + 2.44%) or absent (17, 41 +
1.89%), yet 17.16 + 1.88% did not know how to answer the
question. The above shows the low alertness of adolescents
and their families regarding the threat of personal infection
with parenteral viral hepatitis.

Among the respondents, adolescents who believed they
should be informed about peers diagnosed with parenteral
viral hepatitis were prevailing (61.44 + 2.43%). Only half of
respondents reported that parenteral viral hepatitis was not
transmitted through hand shaking, hugs (58.71 + 2.46%),
shared use of school supplies (56.72 + 2.47%), the other
half of the respondents did not know how to answer (27.86
+2.24% and 28.36 + 2.25% respectively) or were confident
that parenteral viral hepatitis (13.43 + 1.70% and 14.93 +
1.78% respectively) are transmitted through this way. More
than 40.0% of the interviewed believe that parenteral viral
hepatitis is transmitted through shared use of a toilet, bath,
towel, soap (41.04 + 2.45%), dishes (43.78 £+ 2.47%), while
communicating during conversations (35,07 + 2,38%)
with a high percentage (almost one third) of respondents
who could not answer the question (28,61 + 2,25%, 28,11
+ 2,24% and 29,85 + 2.28%, respectively). The obtained
results testify to the low level of knowledge about the ways
of transmission (infection) of parenteral viral hepatitis.

The majority of respondents were aware of the risk
of contracting parenteral viral hepatitis in: conducting
medical manipulations (73.13 + 2.21%); visiting a dentist
(60,70 £ 2,44%); medical interventions, injections, blood
transfusions (80.35 + 1.98%); non-compliance with the
rules of sterilization of tools at tattooing, manicure, pedi-
cure (75,62 £ 2,14%); the close relationship between men
and women with sexual contacts without using a condom
(64.18 £2.39%), similar to men with men (57.46 + 2.47%).
Almost a third of the respondents did not know how to
answer (27.86 + 2.24% and 34.83 + 2.38% respectively),
which actualizes the work with adolescents regarding risk
factors and ways of transmission of parenteral viral hep-
atitis in order to prevent their distribution in adolescent
environment.

One third (34.83 + 2.38%) of respondents believe that if
a classmate was diagnosed with parenteral viral hepatitis,
he should stop attending an educational institution, an-
other third (29.35 + 2.27%) did not know how to answer
this question, it may explain why in the majority (64,93 +
2,38%) the attitude to a familiar person, after finding out
about his/her infection, would not change.

The risk of infection with hepatitis while making tattoos
is not understood to 51.24 + 2.49% of adolescents, one third
(29.35 +2.27%) does not have any warning about possible
infection among people with early sexual relations.

The majority of respondents indicated that they were aware
of the appropriateness of observing the principles of a healthy
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lifestyle from childhood (84.33 + 1.81%) and the threat of early
unprotected sexual contacts to the health (82.84 + 1.88%).

Most of the respondents (78,61 + 2,05%) would like to be
able to undergo a prophylactic examination for the pres-
ence of parenteral viral hepatitis once a year, although one
in five (21,39 * 2,05%) would refrain from such surveys.

Most children in adolescence indicated that they had no
sexual relations (87.06 + 1.67%), although 28.11 + 2.24%
indicated that they used condoms during intercourse while
answering a corresponding question, 11.44 + 1.59 - do not
use, yet 6.97 + 1.27 — do not always use, and only 53.48 +
2.59% have indicated in comments that they did not have
such experience.

It confirms that in applying a direct question the per-
centage of adolescents with a sexual relationship exceeds
the detected percentage (12.94 + 1.67%) and suggests that
almost every second teenager has such experience and
should therefore be informed about the risks of parenteral
infection.

DISCUSSION
In modern complex socio-economic conditions of Ukraine,
early interventions among adolescence aimed at preventing
the spread of parenteral viral hepatitis do not lose their rel-
evance. The majority (80.35 + 1.98%) are aware that there
is a risk of infection with parenteral viral hepatitis during
medical interventions, injections, blood transfusions, due
to non-compliance with sterilization rules during tattoo
applying, manicure, pedicure (75.62 + 2,.14% ), with close
relationships between men and women with sexual contacts
without using a condom (64.18 + 2.39%), similar to men
with men (57.46 + 2.47%), although about one third did
not know what to answer to the last question about sexual
relations (27.86 + 2.24% and 34.83 + 2.38% respectively).
One third of adolescents (29.35 + 2.27%) do not have
any warning about possible infection with parenteral vi-
ral hepatitis in people with early sexual relations, a small
percentage uses protective equipment (condom) in sexual
relations. There is a paradox: in practice, the acquired
knowledge (in particular, about healthy lifestyle) is not used
by adolescents, which leads us to the need to develop tools
and measures, possibly of complex interbranch effects, the
implementation of which would contribute to preventing
the spread of parenteral viral hepatitis among adolescents.
The future interaction should be based on the identified
regional peculiarities of the population health with the
implementation of early preventive interventions starting
from childhood and adolescence.

CONCLUSIONS

With a high level of awareness among adolescents about the
principles of healthy lifestyles and healthy behavior, their
caution regarding the spread of parenteral viral hepatitis and
the risk of personal infection remains immature. There is a
low level of knowledge about the ways in which infections
with parenteral viral hepatitis among adolescents can occur.



PARENTERAL VIRAL HEPATITIS INFECTION RISK ASSESSMENT BY TEENAGERS

The obtained results prove the expediency of the scientific 3. Sheikh S.M. Hepatitis B and C value of universal antenatal screening. J.

substantiation of the cross-sectoral complex approach to Coll. Physicians. Surg. Pak. 2009; 19: 179-182.
solving the problem of preventing the spread of parenteral 4. World Health Organization. WHO country office in Pakistan. Blood
viral hepatitis among adolescents at the regional level. Safety (2009). Access mode: http:// www.Embo.who.int/pakistan/
programmeareas_bloodsafety.htm.
REFERENCES 5. World Health Organization: Hepatitis B. 2008: http://www.who.int/
1. Gural A. L., Marievskiy V. F., Sergeeva T. A. i dr. Harakteristika i mediacentre / factsheets/fs204/en/.

tendentsii razvitiya epidemicheskogo protsessa gepatita S v Ukraine
[Characteristics and trends of the epidemic process of hepatitis Cin ~ Authors’ contributions:

Ukraine]. Profilaktychna medytsyna. 2011; 1(13): 9 —18. According to the order of the Authorship.
2. Barut H. S., Giinal 0., Géral A., Etikan |. Prevalence of hepatitis B virus

infection in children of HBsAg positive parents. Mikrobiyol. Bul. 2011;  Conflict of interest:
45 (2): 359 — 365. The Authors declare no conflict of interest.

CORRESPONDING AUTHOR
Valerii I. Bugro

N. Vasylenko Str. 8-B, 6, Kyiv, 03124, Ukraine
tel: +380508500070

e-mail: valeriybugro@ukr.net

Received: 14.03.2019
Accepted: 26.04.2019

759



Wiadomosci Lekarskie 2019, tom LXXII, nr 5 cz |

© Wydawnictwo Aluna

PRACA ORYGINALNA
ORIGINAL ARTICLE

SURGICAL SITE INFECTIONS AND ANTIMICROBIAL RESISTANCE
IN KYIV CITY HOSPITALS, UKRAINE

Aidyn G. Salmanov’, Olena A. Dyndar?, Yuriy P. Vdovychenko', Tetiana R. Nykoniuk?, Igor V. Maidannyk?,

Olena 0. Chorna?, Iryna A. Holovanova®

'SHUPYK NATIONAL MEDICAL ACADEMY OF POSTGRADUATE EDUCATION, KYIV, UKRAINE

2BOGOMOLETS NATIONAL MEDICAL UNIVERSITY, KYIV, UKRAINE
SUKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

ABSTRACT

Introduction: Surgical site infections (SSIs) are associated with increased morbidity and mortality. Scant information is available on the SSIin Ukrainian hospitals.

The aim: to determine the incidence of SSIs and estimates antimicrobial resistance of the major responsible pathogens in Kyiv city hospitals.

Materials and methods: This study was conducted from January 2011 to December 2013 in 3 hospitals. Definitions of SSIs were adapted from the CDC/NHSN. The identification
and antimicrobial susceptibility of cultures were determined, using automated microbiology analyzer. Some antimicrobial susceptibility test used Kirby - Bauer antibiotic testing.
Results: Among 9,162 patients, 1,912 (20.9%) SSIs were observed. The high SSI case in appendectomy (29.8 %), gastric, small and large bowel surgeries (28.4 %), cholelithiasis
(25.7%), and orthopedic procedures (22.9 %). Low infection rate in excision of dermoid cysts, lipoma (5.3%) and lower segment caesarean structure (6.5%). Staphylococcus
aureus were most commonly reported, accounting for 27,8% of all organisms, followed by Escherichia coli (18.4 %), Pseudomonas aeruginosa (11.9 %) and Enterococcus faecalis
(11.6 %). The antimicrobial resistance in the isolates associated with SSIs showed, among the Gram-positive bacteria, that 43.8% and 4.7% of CoNS isolates were B-lactam
(oxaillin) - and glycopeptide (teicoplanin) - resistant, respectively. Meticillin resistance was reported in 35.7 % of . aureus isolates

Conclusions: SSIs and antimicrobial resistance of the responsible pathogens is an actually problem. One essential step in the prevention of SSIs is to implement a national

system for their surveillance.

KEY WORDS: Surgical site infection, antimicrobial resistance, surveillance

INTRODUCTION

Despite major advances in infection control interventions,
healthcare-associated infections (HAI) remain a major
public health problem and patient safety threat worldwide
[1]. Surgical site infections (SSI) are the most common
type of HAI among patients [2-5]. These infections are one
of the most frequently reported types of HAI, constituting
up to 19.6% of all HAIs in Europe in 2011-2012 [2].

SSI associated with longer post-operative hospital stays,
additional surgical procedures, treatment in intensive care
units and higher mortality [6]. Furthermore, development
of an SSI causes a substantial increase in the clinical and
economic burden of surgery [7]. The financial burden of
surgery is increased due to the direct costs incurred by
prolonged hospitalization of the patient, diagnostic tests,
and treatment. Certain patients may also require reoper-
ation after the contraction of an SSI, which is associated
with considerable additional costs [8].

In the literature, variable proportions of HAIs, consid-
ered to be preventable by intensive hygiene and control
programs, have been reported [9, 10]. Among the infec-
tion prevention initiatives, surveillance of HAIs is the
cornerstone to decrease infection rates in hospitalized
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patients, and it is considered to be the best way to assure
patient safety [11]. Continuous monitoring of HAI rates
can be used to assess effectiveness of interventions and
provides information which may be used for bench-
marking comparison [12]. Due to high morbidity and
mortality caused by these infections, early diagnosis and
treatment of these infections with appropriate antibiotics
is essential.

Knowledge on the antimicrobial susceptibility status of
circulating pathogens in hospitals is important for better
management of infectious pathogens particularly where
routine culture and sensitivity testing is not practiced
[13, 14].

To identify HAI prevention targets and reduce thus
disparities between countries, ongoing surveillance is
necessary. However, resources are severely limited in
Ukraine, creating difficulties implementing surveillance
and establishing effective measures for infection control
and HAI prevention. In Ukraine, efforts to improve
infection control training and begin HAI surveillance
have been underway. However, previous reports of SSIs
in Ukraine were limited and did not address all types SSI
and antimicrobial resistance their pathogens.
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THE AIM

The objective of the current study was to determine the
incidence of SSIs and estimates antimicrobial resistance
of the major responsible pathogens in Kyiv city hospitals.

MATERIALS AND METHODS
STUDY DESIGN AND SETTING

This retrospective study was based on surveillance data for
SSIs of 9,162 patients in Kyiv city hospitals (2 general and
1 women’s hospitals), Ukraine. The sample was all patients
hospitalized in 3-year (from January 1, 2011 to December
31, 2013). We have included hospitals that are similar in
terms of medical equipment, personnel, and laboratory
facilities. The hospitals had 1150 beds. All participating
hospitals were required to have at least one full-time
infection-control professional, a clinical microbiology
laboratory with the capacity to process cultures. The ex-
clusion criteria were patients with a community acquired
infection. The follow-up of each patient was continued
until discharge.

ETHICS

The data was collected as a part of the hospital’s infection
prevalence survey. According to the Health Research
Act of Ukraine, quality assurance projects, surveys and
evaluations that are intended to ensure that diagnosis and
treatment actually produce the intended results do not
need ethical committee approval and patient consent is
not required.

DEFINITIONS AND DATA COLLECTION

Surveillance data on all SSIs, both in patients, and their
causative pathogens were collected retrospective on a spe-
cifically designed form by the investigators using medical
records comprising charts, daily flow sheets, laboratory
(microbiology) results. The collected data included demo-
graphics; date of infection onset; clinical signs; and isolated

pathogens with antibiogram results. Healthcare workers
in hospitals screened patients for signs and symptoms of
SSI during clinical rounds. SSIs were identified according
to a simplified version of the definitions developed and
recommended by the CDC/NHSN [15].

MICROBIOLOGICAL SAMPLING

The identification and antimicrobial susceptibility of the
cultures were determined, using automated microbiology
system (Vitek-2"; bioMérieux, France). Some antimicrobial
susceptibility test used Kirby - Bauer antibiotic testing.
Interpretative criteria were those suggested by the Clinical
and Laboratory Standards Institute (USA).

STATISTICAL ANALYSIS

We analyzed by all types of SSIs. The analysis of statistical
data was performed using Microsoft Excel for Windows.
Comparisons were carried out using the Student’s t-test,
X2. Values of p < 0.05 were considered statistically sig-
nificant.

RESULTS

PATIENT CHARACTERISTICS AND INCIDENCE OF SSI
During the study period 9,162 patients were included,
1,912 (20.9%) patients had SSIs. The incidence of the
most frequently recorded types of SSI was for Appen-
dectomy 29.8 % [95% CI 27.6 - 32.0], Gastric and small
bowel 28.4% [95% CI 25.9 — 30.9], Cholelithiasis 25.7%
[95% CI 22.6 — 28.8], and Orthopedic procedures 22.9 %
[95% CI 20.1 - 25.7]. A minority of SSIs were Excision
of Dermoid cysts, lipoma 5.3 % [95% CI 3.9 - 6.7] and
Lower segment caesarean structure (LSCS) 6.5 % [95%
CI 4.3 - 8.7] (Table I).

Fifty-two percent of the patients were females. The overall
incidence of SSI was higher in males than in females (12.7
% vs. 10%) and increased with age. For the oldest patients

Table . Incidence of SSI after surgical procedures in Kyiv hospitals, Ukraine, 2011-2013 (p < 0.05)

EdicalBlose s o:l :::il::s of ca':le‘?i:fe;cted wolkeYeodl
Orthopedic procedures 841 193 22.9(20.1 - 25.7)
Gastric and small bowel 1269 361 28.4(25.9-30.9)

Appendectomy 1651 492 29.8 (27.6 - 32.0)
Cholelithiasis (hepatobiliary) 767 197 25.7 (22.6 - 28.8)
Excision of Dermoid cysts, lipomas 989 52 53(3.9-6.7)
Hernia 2384 459 19.3(17.7 - 20.9)
Lower segment caesarean structure 475 31 6.5(43-8.7)
Uterus and adnexa 284 34 12.0(8.2-15.8)
Urinary tract and genitalia 502 93 18.5(15.1-21.9)
Total 9162 1912 20.9 (20.1 - 21.7)
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Table I1. Microorganisms isolated from SSIin Kyiv city hospitals, Ukraine, 2011-2013 (n = 2179)

Microorganisms Number of strains Proportion, %
Gram-positive coccus
Staphylococcus aureus 601 27,8
Coagulase-negative staphylococci 135 6,2
Enterococcus faecalis 253 11,6
Enterococcus faecium 89 4,1
Streptococcus spp. 28 1,3
Gram-negative bacilli
Escherichia coli 408 18,4
Enterobacter spp. 139 6,4
Klebsiella spp. 116 53
Proteus spp. 53 24
Pseudomonas aeruginosa 259 11,9
Acinetobacter spp. 48 2,2
Other* 18 0,8
Candida spp. 33 1,5

Note: *“Other”includes 11 different organisms.

(>74 years old), we found incidence of 79.4 % vs. 20.6 %
for the youngest patients (18-25 years). Acute admission
patients had a higher incidence of SSI than those with
elective admission, 62.1% and 37.9 %, respectively.

MICROORGANISMS CAUSING SSIS

Among all 9,162 SSIs, a total of 2,179 organisms were iden-
tified. Considering all SSI types together, Staphylococcus
aureus, were most commonly reported, accounting for
27,8% of all organisms, followed by Escherichia coli (18,4%
of organisms), Pseudomonas aeruginosa (11,9% of organ-
isms), and Enterococcus faecalis (11,6% of organisms). The
etiological role was lower for Streptococcaceae (1.3 %) and
Acinetobacter spp.(2.2%). (Table II).

Patients with SSIs Staphylococcus had the highest pro-
portion of conditionally pathogenic microorganisms
(CPM) (34.0 %) followed by Enterobacteriaceae (32.8
%). Gram-negative organisms were mostly isolated from
surgeries on bowel, urinary tract and appendix. S. aureus
is the predominant organism infecting LSCS. No other
organism is particularly associated with specific surgery.

ANTIMICROBIAL RESISTANCE

Prevailing causal agents of SSIs were resistant to many
antimicrobials used in the hospitals. The antimicrobi-
al-resistance in the isolates associated with SSIs showed,
among the Gram-positive bacteria, that 43.8% and 4.7% of
Coagulase-negative staphylococci isolates were B-lactam
(oxacillin) - and glycopeptide (teicoplanin) - resistant,
respectively. Vancomycin resistance was reported in 12.6%
of isolated enterococci (VRE). Among the Gram-negative
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bacteria third-generation cephalosporins (cefotaxime or
ceftazidime) resistance was found in 52.2% of Klebsiella
spp. and 33.9% of E.coli isolates. Carbapenem resistance
was reported in 8.1% of all included Enterobacteriaceae,
also highest in Klebsiella spp., and in 47.4% of P. aeruginosa
isolates and 63.7% of Acinetobacter spp. isolates.

Antibiotic susceptibility testing showed that all the
strains of S. aureus resistant to penicillin. The most active
antibiotics found in the study were linezolid and tigecy-
cline, showing growth inhibition of 100 % strains tested.
Susceptibility to the other antimicrobials was also on a
high level: 99 % of strains were found susceptible to ni-
trofurantoin, 98.7 % to trimethoprim/sulphamethoxazole,
98 % — to fusidic acid, 97.1 % to mupirocin, 95.9 % — to
teicoplanin, 95.0 % — to fosfomycin, 91.2 % — to genta-
mycin, 90.7 % — to vancomycin, 90.2 % — to tobramycin,
90,6 % — to vancomycin, and 88.1 % — to levofloxacin.
Meticillin resistance was reported in 35.7 % of S. aureus
(MRSA) isolates (Table IIT).

DISCUSSION

Our study demonstrated that 20.9 % patients developed
postoperative SSI in Kyiv hospitals. The most frequently
recorded of SSI was for Appendectomy 29.8 %, Gastric and
small bowel 28.4%, Cholelithiasis 25.7%, and Orthopedic
procedures 22.9 %. According to the literature reports,
SSIs are the most frequent post-surgical complications
in Ukraine with incidences from 13.3 % to 35 % [4, 13,
14, 16]. However, only 0.07 % cases of SSIs are officially
registered per year [4, 14]. Results of our investigation re-
vealed a much higher SSIs incidence rate that reported in
the official statistical data. The proportion of SSI European
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Table Il1. Antimicrobial susceptibility of S. aureus in Kyiv city hospitals, 2011-2013 (n = 601)

Division by susceptibility, %

Antibiotic
Susceptible Intermediate Resistant
Cefoxitin 71.4 0 28.6
Benzylpenicillin 0 0 100.0
Oxacyllin 64.3 0 357
Gentamycin 91.2 0 8.8
Tobramycin 90.2 0 9.8
Levofloxacin 88.1 2.0 2.9
Moxifloxacin 84.1 1.0 14.9
Erythromycin 734 0 26.6
Clindamycin 70.8 0 29.2
Linezolid 100.0 0 0
Teicoplanin 95.9 0 4.1
Vancomycin 90.6 0 9.4
Tetracycline 76.6 0 234
Tigecycline 100.0 0 0
Fosfomycin 95.0 0 5.0
Nitrofurantoin 99.0 0 1.0
Fusidic acid 98.0 1.0 1.0
Mupirocin 97.1 0 29
Rifampicin 76.1 3.0 20.9
Trimethoprim/sulphamethoxazole 98.7 0 13

Union region varied between 8.8% in Luxembourg and
29.0% in Spain [2].

Results our study showed that 2,179 strains bacteria
were isolated from patients during the 2011-2013, the
Gram-negative bacilli was 49.2 %, Gram-positive cocci was
50.8 %. Considering all SSI types together, S. aureus, were
most commonly reported, accounting for 27,8% of all or-
ganisms, followed by E.coli (18,4%), P. aeruginosa (11,9%),
and E.faecalis (11,6%). The etiological role was lower for
Streptococcaceae (1.3 %) and Acinetobacter spp.(2.2%).
Our results correspond to data of other investigators on
prevailing species of CPM that cause SSIs in the hospitals.
The distribution of various groups of microorganisms
varies considerably [2, 4, 5, 13, 14, 16-22]. This proves the
necessity of carrying out microbiological monitoring in
every hospital.

In the present study, the high level of resistance to multi-
ple antibiotics is of great concern. Prevailing causal agents
of SSIs were resistant to many antimicrobials used in the
Kyiv city hospitals. The antimicrobial-resistance in the
isolates associated with SSIs showed, among the Gram-pos-
itive bacteria, that 43.8% and 4.7% of Coagulase-negative
staphylococci isolates were 3-lactam (oxacillin) - and glyco-
peptide (teicoplanin) - resistant, respectively. Vancomycin
resistance was reported in 12.6% of isolated enterococci
(VRE). Among the Gram-negative bacteria third-gen-
eration cephalosporins (cefotaxime or ceftazidime) re-
sistance was found in 52.2% of Klebsiella spp. and 33.9%

of E.coli isolates. Carbapenem resistance was reported in
8.1% of all included Enterobacteriaceae, also highest in
Klebsiella spp., and in 47.4% of P. aeruginosa isolates and
63.7% of Acinetobacter spp. isolates. Meticillin resistance
was reported in 35.7 % of S. aureus (MRSA) isolates. The
resistance to antimicrobials distribution of various groups
of microorganisms varies considerably [2, 4, 5, 14, 18-24].

Results of this investigation indicate that official statisti-
cal data fail to report the actual scale of HAI transmission
in Ukrainian hospitals due to the lack of reliable SSIs
registration. To estimate the epidemiological situation
correctly, it is necessary to assess SSIs incidence rates
based on diagnostic information determined by medical
officers (passive method) and epidemiological data (active
method) using commonly applied standard criteria of case
definition [4, 17].

CONSULSION

SSIs and antimicrobial resistance of the responsible patho-
gens is an actually problem. One essential step in the
prevention of SSIs is to implement a national system for
their surveillance, as such a system provides an overview
of the specific national situation and allows healthcare
authorities to identify priorities and implement effective
prevention measures. Antibiotics application tactics should
be determined in accordance with the local data of resis-
tance to them.
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ABSTRACT

Introduction: The issues on identifying criteria for teeth aesthetic and teeth size evaluation regarding body constitutional characteristics are still remaining undeveloped.
The aim of this study was to specify the peculiarities of teeth size in adolescents who were diagnosed with Angle’s Class | malocclusion and display different somatotypes.
Materials and methods: The study included 63 male and 66 female subjects diagnosed with Class | malocclusion by E. Angle classification (1906).

Results: It has been determined that the 33" tooth in hypersthenic female individuals is of a greater mesiodistal size than in normosthenic and asthenic body types (p <0.05).
Left maxillary incisor in hypersthenic individuals is of a larger size than in asthenic and normosthenic (p <0,05). The normosthenic male individuals have been found out to
have significantly larger size of all canines than that in the females (p <0,05). The asthenic male adolescents compared with females of the same somatotype there has been
revealed the difference in the size of the left mandibular canine (p <0.05). The hypersthenic male adolescents demonstrate an increase in the size of the lateral maxillary incisors
and the first right premolar (p <0,05) compared with those in female individuals of the same somatotype.

Conclusions: Some peculiarities of mesiodistal size typical for adolescents with Angle’s Class | malocclusion and their somatotypes should be taken into account in treatment

planning and maintaining the stability of orthodontic treatment results.

KEY WORDS: teeth, mesiodistal size, Angle’s Class | malocclusion, somatotype

INTRODUCTION

Investigating constitutional characteristics of anatomical
components of the body as well as their somatometric char-
acteristics provides more specific and detailed information
on the morphological risk factors, which might be typical
for a particular somatotype, and hereditary predisposition to
certain pathology [1,2]. Ithas been reported that Angle’s Class
I'malocclusion described as a normal mesiodistal relationship
between upper and lower teeth but front teeth occlusion is
impaired ranks the leading position among the dentofacial
abnormalities [3,4]. I Class anomalies have been diagnosed in
72.3% of adolescents who were determined based the presence
of the “key of occlusion” by E. Angle to have 7 different types of
abnormally positioned individual teeth, and namely, suprapo-
sition, infraposition, medial and distal position, vestibular
and oral position of teeth [ 5]. Correspondence, or balance
between the teeth size of the upper and lower dental arches is
considered a key criterion for developing optimal functional
occlusion as the main purpose of orthodontic treatment [6].
Different sizes of teeth are known as one of the etiological fac-
tors contributing to malocclusions. In our previous reports we
have determined the characteristics of mesiodistal teeth size in
adolescents in connection with their constitutional typology
[7]. However, the issues on identifying criteria for teeth size
in adolescents with Angle’s Class I malocclusion regarding
their body constitutional characteristics are still undeveloped.
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THE AIM

The aim of this study was to specify the peculiarities of teeth
size in adolescents who were diagnosed as having Angle’s
Class I malocclusion depending on their somatotype.

MATERIALS AND METHODS

The study included 63 male subjects (mean age 23.30 + 0.29
years) and 66 female subjects (mean age 23.24 + 0.16 years)
diagnosed with Class I malocclusion according to E. Angle
classification (1906). Each patient underwent the procedure
of taking impressions to manufacture models for control and
diagnostic. To identify occlusal problems, the irregularities in
the teeth positioning and dentoalveolar arch abnormalities,
we carried out the three-dimensional biometric assessment of
plaster casts of the jaws (in three mutually transverse planes).
To assess diagnostic models, we measured mesiodistal di-
mensions of 12 teeth of the upper and lower jaws. We used
electronic calipers for measuring the models.

Clinical dental examination was carried out according
to the elaborated algorithm with following fixation in the
form Ne043-1 /o with addendum on evaluating individual
typological parameters. The individuals included into the
study were fully informed about the course of the research
and then signed informed voluntary consents on their
participation in the research.
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Table I. Parameters of mesiodistal teeth size in female adolescents of different somatotypes

Tooth size, M+m

Dental formula

Somatotype

Asthenic group Normosthenic group Hypersthenic group Mean size
16 9,88+0,11 9,76+0,08 9,87+0,17 9,79+0,07
15 6,16+0,11 6,13+0,07 6,3+0,19 6,15+0,05
14 6,19+0,49 6,2610,2 6,4+0,11 6,26+0,18
13 7,4840,11 7,37+0,08 7,62+0,15 7,41+0,06
12 6,45+0,17 6,49 +0,09 6,15+0,17 6,46+0,07
11 8,16+0,14 8,23+0,09 8,4+0,18 82210,07
21 8,24+0,14 8,26+0,09 8,25+0,19 8,25+0,07
22 6,46+0,13 6,53+ 0,08 6,20+0,18 6,49+0,06
23 7,46+0,12 7,39+0,06 7,57+0+,13 7,42+0,05
24 6,72+0,09 6,67+0,07 6,57+0,15 6,67+0,06
25 6,25+0,11 6,05+0,14 6,25+0,22 6,140,11
26 9,7940,15 9,6+0,14 9,62+0,23 9,64+0,11
36 9,87+0,79 10,16+0,24 10,55+0,21 10,12+0,24
35 6,72+0,17 6,68+0,09 6,75+0,08 6,69+0,07
34 6,55+0,14 6,73+0,06 6,65+0,12 6,68+0,05
33 6,25+0,09 6,25+0,05 6,72:+0,23%** 6,28+0,05
32 5,67+0,07 5,58+0,07 5,62+0,06 5 610,05
31 5,21+ 0,09 5,09+0,07 5,07+0,02 5,12+0,06
41 5,12+0,09 5,06+0,08 4,9+0,11 5,06+0,06
42 567+0,11 5,56+0,08 5,52+0,14 5,58+0,06
43 6,32+ 0,08 6,29+0,07 6,47+0,15 6,3140,05
44 6,79+ 0,13 6,74+0,07 6,50+0,08 6,74+0,06
45 6,58+ 0,17 6,49+0,16 6,65+0,17 6,52+0,12
46 9,87+ 0,78 10,07+0,23 10,55+0,17 10,06+0,23

Note:

* - difference is probable when comparing between asthenics and hypersthenics, p<0,05
** - difference is probable when comparing between normosthenics and hypersthenics, p<0,05

The constitutional type of male and female individuals
was assessed by the W. L. Rees and H. J. Eysenck index,
1945, including the following anthropometric characteris-
tics as height, weight, transverse chest diameter, etc.). The
index was calculated by the formula: body length x 100 /
transverse chest diameter x 6. Based on the index values
obtained and to sex, all subjects were divided into three
somatotypes: hypersthenic group (index value was less
than 96), normosthenic (index value ranged from 96 to
106) and asthenic (index was over 106) groups.

The quantitative indices obtained during the examination
of patients were analyzed by applying the methods of math-
ematical statistics and calculating sample average (M), dis-
persion (o), and errors of mean values (m). The probability
of differences in the findings obtained for different groups
was calculated by Student’s t-test. To assess the relationships
between semi-quantitative and qualitative indicators, we
calculated non-parametric Spearman correlation coeffi-
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cient. Correlation coefficients were considered statistically
significant when error probability was p <0,05.

The statistical analyses were performed by computerized
software of Microsoft Excel 2007, NCSS 2004 and SPSS for
Windows. Release 13.0.

RESULTS AND DISCUSSION
The examination of the adolescents with Angle’s Class I
malocclusion revealed that the normosthenic body type was
found to be predominant and seen in 48 female (72.73%)
and 31 male (49.21%) individuals. Nearly the equal number
of the individuals, 14 females (21.2%) and 15 males (23.8%)
were of asthenic body type. The hypersthenic body type was
more often common in male individuals (17 patients) that
made up 26,98%, vs. 4 female individuals (6,06%) (p<0,05).
The measurements of mesiodistal teeth sizes in female indi-
viduals according to their somatotypes, is presented in Table I.
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Table I1. Parameters of mesiodistal teeth sizes in male adolescents of different somatotypes

Tooth size, M+m

Dental formula

Somatotype

Asthenic group Normosthenic group Hypersthenic group Mean size
16 9,9110,12 10,03+0,11 9,88+0,16 9,96+0,07
15 6,48+0,15 6,22+0,22 6,38+0,11 6,32+0,12
14 6,73+0,09 6,82:+0,06*** 6,7540,1%%* 6781005
13 7,57+0,11 7,73+ 0,08%** 796+0,15* 7762006
12 6,47+0,15 6,51 40,11 6,68+0,14%** 6,55+0,07
11 8,45+0,13 8,54+0,00%** 855£0,22 8522008
21 8,33+0,13 8,56+0,11%** 8,55+0,18 8,5+0,08
22 6,43+0,15 6,52+ 0,1 6,00-+0,15% %% %% 6.610,08
23 7,5140,13 7,74+0,09%%* 7,99+0,14* 7,7540,07
24 6,7+0,09 6,86+0,07 6,85+0,11 6,82+0,05
25 6,41+0,07 6,21+0,23 6,26+0,13 6,27+0,12
26 9,83+0,16 9,59+0,34 9,69+0,2 9,68+0,18
36 9,97+0,73 10,76+0,14%** 10,15+0,65 10,4140,25
35 7,0540,14 6,44+0,33 6,88+0,13 6,71+0,17
34 6,85+0,14 7,0240,07%%* 6851014 6,9910,06
33 6,5740,11%** 6,53+0,1%** 6824017 6,62£0,07
32 5,54+0,12 5,62+0,08 5,73+0,12 5,63+0,06
31 5,16+ 0,11 5,21+0,09 5,140,11 5,17+0,06
41 5,14+0,12 5,23+0,08 5,1440,11 5,18+0,06
42 5,68+ 0,12 5,72+0,1 5,69+0,11 5,7+0,06
43 6,63+ 0,15 6,68+0,09%** 6,8+0,16 6,7+0,07
44 6,86+ 0,06 6,93+0,07 6,93+0,15%** 6,91+0,05
45 6,96+ 0,1 6,83+0,27 6,79+0,16 6,58+0,14
46 9,98+ 0,73 10,47+0,33 10,2+0,65 10,28+0,29

Note:

* - difference is probable when comparing between asthenics and hypersthenics, p<0,05
** - difference is probable when comparing between normosthenics and hypersthenics, p<0,05
*** _ difference is probable when comparing between male and female subjects within the same somatotype, p<0,05

The comparative analysis of the teeth size in the ado-
lescents of different somatotypes has enabled to find out
the following peculiarities. The 33™ tooth of hypersthenic
females is of a greater mesiodistal dimension than that
in the normosthenic (p <0.05) and asthenic females
(p <0.001).

When comparing the mesiodistal teeth size of male
subjects who had Angle’s Class I malocclusion, we revealed
the probable difference between the maxillary canines:
they were of less size in asthenics than in hypersthenics
(Table II). The upper left incisor in hypersthenic male
subjects was larger than that of the asthenics and normos-
thenics (p <0.05)

By comparing the mesiodistal dimensions of the teeth
of the upper and lower jaws in female and male subjects
diagnosed with Angle’s Class I malocclusion within the
same constitutional body type, we have established that
the most significant difference in parameters is observed

normosthenic individuals. The dimensions of all canines
in normosthenic males are probably larger than those in
female subjects (p <0,05). The larger sizes have been found
out as typical for the lower first right and left premolar,
upper incisors and lower left molar (p <0,05).

The male adolescents of asthenic somatotype, in com-
parison with the females of the relevant somatotype show
a difference in the size of the lower left canine (p <0.05).
The hypersthenic male individuals when comparing with
the females, demonstrate the large size of upper lateral
incisors and the first right premolar (p <0,05).

CONCLUSIONS

Some peculiarities of mesiodistal size typical for adolescents
with Angle’s Class I malocclusion and their somatotypes
should be taken into account in treatment planning and
maintaining the stability of orthodontic treatment results.
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ABSTRACT

Introduction: Measures to prevent dental diseases are included in the list of medical care provided by dentists. Modern socio-economic transformations, including in health
care, have contributed to the gradual evolution of the patient from the recipient of medical care to the consumer of services.

The aim: To study the position of patients regarding the need and effectiveness of preventive dental care.

Materials and methods: Study was conducted among 310 patients who were admitted in various municipal and state medical institutions, dental clinics and private dental
offices in Uzhhorod. The average age of respondents is 26 years. The survey was conducted using questionnaires.

Results: 90% of respondents are willing to pay for dental treatment based on the use of innovative technologies; 64% of people refer to paid services aesthetic therapeutic
treatment; 87% of patients agree to pay for orthopedic treatment and 48% - for surgical intervention. Only 16% of respondents consider additional professional hygiene services
and ready to pay for it themselves. Survey data show that 43.2% of patients give a doctor the main role in the treatment process. 42.8% of respondents need medical help in
the form of advice or counseling for a decision on treatment. 14% of patients prefer to choose their own medical care and control the treatment.

Conclusions: Dental prophylactic measures that are implemented in the practice of regulating social and labor relations, the presence of relationships between the physician

and the patient develop by socio-psychological laws.

KEY WORDS: patient, the social aspect, dental diseases, prevention, treatment

INTRODUCTION

Measures to prevent dental diseases provided by dentists
are included in the list of medical care. Modern socio-eco-
nomic transformations, including in health care, have
contributed to the gradual evolution of the patient from
the recipient of medical care to the consumer of services.
Increasingly, the patient becomes a participant in the de-
cision on the method of treatment, has the right to choose
a doctor, medical treatment [1].

Providing medical dental care is becoming one of the
varieties of market services. This imprints on professional
ethics in the field of medicine. For dentistry, this problem
arose earlier, since it is one of the first medical practices that
provide commercial and additional services on a paid basis.

Market relations, in general, have a beneficial effect on
the work of state dental institutions. At the expense of at-
tracting money from the population (“paid services”), it is
possible not only to buy new equipment and materials but
also to carry out repairs of premises, all this certainly affects
the attitude of patients to the dental service. The growth of
prices for dental services, which has taken place in recent
years, was mainly due to external macroeconomic factors.
It led to the transition of the market to a higher price level
while maintaining demand at the same level [2].

Such changes lead to the emergence of new modelsof re-
lations a “doctor-patient”, because consumer firstly, always
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produces higher requirements to the producer ofservices,
and secondly, participates in thedrawing up a plan of mea-
sures. The population's awareness level about the necessity
of prophylaxis measures ofdifferent stomatological diseases
is high enough. In thiscontext, the social constituent of the
profession of doctor goes outinto first place, in particular,
that, as far as a doctor is able toconvince a patient to accept
correct decisions [3].

All-around competence means not only an experienced
clinicianthat owns luggage of medical and biological
knowledge but alsothe man, prepared to effective commu-
nications. Mutual relationsbetween a doctor and patient,
their positions, behavioral options and real actions of these
subjects of social relations, in an eventual result, determine
quality and result of therendered stomatological service,
in our case areprophylaxes of stomatological diseases. A
situationbecomes complicated that a patient does not see
atransparent necessity for prophylactic measures, and is
the consumer of stomatological services, he can be charged
with an unnecessary treatment at his expense [4].

THE AIM

The aim of the research to study the position of patients
regarding the need and effectiveness of preventive dental
care.

769



Yevhen Ya. Kostenko et al.

MATERIALS AND METHODS

Analyzed 310 responses of patients who were admitted in
various municipal and state medical institutions, dental
clinics and private dental offices in Uzhhorod. The average
age of respondents is 26 years. The survey was conducted
using questionnaires. All calculations were performed on
a PC using a licensed software for operating system Win-
dows and standard software package STATISTICA 6.1.
Statistical data processing was carried out using Student’s
probability t-test. This study was approved by the local
ethical committee [5].

RESULTS

The status of the patient in the dental profile acts as a
consumer of medical care and stomatological services.
However, if it comes to the prevention of dental diseases,
then the patient, in general, may not fully understand its
necessity. In this regard, we were curious to find out how
much the patient is prepared for preventive measures,
how to assess the dentist’s service to date, and what quality
criteria it operates.

In the course of the survey, we found that almost half of
the patients choose dental care in communal and public
health care institutions - 46%, 15% of patients are willing
to pay extra for additional medical services, 39% of pa-
tients use services in private dental offices.Despite the fact
that public medicine covers only the minimum amount
of dental care, for most social groups this is the only way
to maintain a satisfactory oral cavity. 47% of respondents
who participated in our survey can be attributed to a
socially vulnerable low-income group. It should be noted
that preventive measures are often carried out only in the
presence of hygienists in polyclinics and offices, which is
still far from every medical institution. In this case, there
is a problem not only of the socio-economic but also of
the moral and ethical plan. On the one hand, every person
has the right to medical care, including services related to
the prevention of dental diseases, on the other hand, when
buying a service, medical care becomes inaccessible to
those patients who need it. In this case, even if the patient
is aware of its importance and the need for preventive
measures, it simply cannot afford it.

However, the development of modern society involves
fundamental changes in the structure of the population,
affected by the polarization of its strata, social groups,
which excludes the possibility of a monotonous approach
to the organization of medical care. The aesthetic require-
ments of patients, which include additional expenses for
treatment, have grown. There was an awareness of the need
for preventive measures.

According to our research, patients who were willing to
pay for preventive measures included people with an aver-
age age of 26 years, mainly those patients who had higher
or secondary special education and who had the income
of more than 6,000 hryvnias per month.

The results of the questionnaire allowed to reveal a list
of dental services, which patients agree to pay extra. As
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respondents were able to select several responses, we re-
ceived the following data: 90% of respondents are willing
to pay for dental treatment based on the use of innovative
technologies; 64% of people refer to paid services aesthetic
therapeutic treatment; 87% of patients agree to pay for
orthopedic treatment and 48% - for surgical intervention.
Only 16% of respondents consider additional professional
hygiene services and are ready to pay for it themselves. Ba-
sically, the patient as an active consumer is focused on the
paid nature of dental care, but the innovation of technology
is considered a priority choice for them, considering them
both health-preserving and aesthetically justifiable. And
there is almost no understanding that health precautionary
measures are precisely preventive measures.

The quality of dental care (services) is determined not
only by the volume and level of professionalism of the
doctor but also by the degree of its availability, the effective-
ness of interaction between the physician and the patient,
entering into relations in the public sphere providing dental
care to the population.

What model of relationship do patients choose for a den-
tal practice? What position do they adhere to as a consumer
of dental care? Survey data show that 43.2% of patients
give a doctor the main role in the treatment process. The
paternalistic (authoritarian, traditional) model of a doc-
tor-patient relationship is that the doctor takes a decision
in the treatment, informs the patient to the extent that he
considers fit, and the patient is passive, fully subordinates
to the doctor. to a greater extent inherent in patients whose
behavior is formed on the basis of a low level of competence
in medicine. However, medical paternalism can be justified
in terms of the concept of medical humanism: the attitude
to the patient from the position of mercy, especially when
the patient personifies suffering, helplessness. 42.8% of
respondents need medical help in the form of advice or
counseling (interpretative model) for a decision on treat-
ment, while the autonomy of the patient lies not only in the
freedom of choice but also in understanding the arguments
in favor of the right choice. 14% of patients prefer to choose
their own medical care and control the treatment. In this
case, the information model of the relationship between
the physician and the patient is realized. The obtained data
testify to the high trust of the patients of the dentist and
confidence in his professional competence, despite the fact
that the patient himself is increasingly positioned himself
as an active consumer of dental services. And despite this,
a number of patients noted that dentist rarely mentioned
the existence of any prevention program. Unfortunately,
not only the average patient is not ready for preventive
measures, the doctors themselves are under-conscious of
the importance of this issue.

The therapeutic alliance in dentistry is due to a rather
specific interaction between a physician and a patient,
therefore, the psychological characteristics of each of
them determine the success of treatment. In our opinion,
even now, when dental care is transformed into one of the
varieties of market services, the patient positions himself
primarily as a person in need of specific treatment, and
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then as a consumer of medical services. In this case, we
can talk about the usual understanding of the activities of
the doctor as an artist of a certain professional role. The
results of the survey showed that the most valuable qualities
of a doctor for a patient are traditionally his professional
knowledge and skills. This fact was noted by all respon-
dents. In the second place, according to patients, the quality
of a doctor is the ability to empathize with the condition
of the patient - 77.5% of respondents. Important qualities
characteristic of a doctor is “responsibility” - 73% of the
respondents, “moral and ethical” - 44.7% of patients. None
of the patients left out of the attention as a doctor’s positive
quality of his desire and ability to send dental care in the
prophylactic direction.

Satisfaction of the patient with dental help is formed in
the process of communication in the interaction of “doc-
tor-patient”. An important role in this interaction belongs
to the personal characteristics of the dentist himself. 83%
of the patients who participated in the survey are of the
opinion that 12% of the respondents do not have a doctor’s
personal qualities, the remaining 5% could not determine
the answer.

DISCUSSION

The transition of health care to market relations requires
the dentistry and dental managers the profound theoretical
knowledge in the field of marketing. There is practically
no systematized fundamental knowledge in the field of
marketing of the dental service for this problem in the
literature. Marketing is a complex system of organization
of production and sales of products, focused on satisfying
the needs of specific consumers and making profits on
the basis of research and market forecasting, developing
strategies and tactics of market behavior.

The marketing of dental services means achieving
goals based on the orientation of the entire organization’s
activities to meet the needs of patients in various types of
preventive, diagnostic, therapeutic and rehabilitation ser-
vices. Dental marketing is defined as the process by which
the market of dental care or dental services is managed
and implemented. Marketing is required for all dental in-
stitutions, both private and public, as the amount of paid
dental care increases annually. The population that serves
as a consumer of dental care can choose any dental office,
and if you pay for dental care at your own expense, you
can dictate their conditions. The basic principle of mar-
keting is the orientation of the results of treatment to real
requirements and wishes of consumers. In this situation,
the doctor should be the connecting link that combines
all the possibilities of dental prophylaxis and the patient’s
aspiration. Information should be communicated in such
a way that the patient first thought about preventive mea-
sures, and moreover, considered this way the only true [6].

In the middle of the twentieth century, the paternalistic
model of the relationship between patient and patient
faced with serious difficulties, the main of which was the
growing self-awareness of man as a citizen and as a patient;

increase of the status of health, life as the highest value of
a person, put at risk by modern medical technologies. The
time has come for new models of relations “doctor-patient”,
including models of “informed consent” [7,8,9].

The analysis of the results allowed to determine the
position of the patient in the dental profile regarding the
personal characteristics of the dentist, who form the patient’s
installation of satisfaction with the quality of the service
provided. The opinion that the doctor should be diplomat-
ically shared by 74% of the respondents, organized - 82% of
respondents, have knowledge and skills of communication
with the patient - 97% of respondents, initiative - 68% and
intellectually flexible - 65% of patients. 97% of the polled
responded respectfully to doctors who seek to prevent dental
disease, but less than half were not prepared for such actions
by the doctor and were not sure that they would agree to
take preventive measures for dental diseases.

CONCLUSIONS

Thus, dental prophylactic measures that are implemented
in the practice of regulating social and labor relations, the
presence of relationships between the physician and the
patient develop by socio-psychological laws. The high trust
of patients in the work of a dentist and confidence in his
professional competence should be properly used by phy-
sicians to focus not only on modern methods of treatment
but especially on prevention. The development of preven-
tion of dental diseases is primarily due to the development
of a culture of both patients and doctors, the relationship
between the doctor and the patient, which includes not only
economic problems but also social and ethical issues.
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ABSTRACT

Introduction: Low intensity electromagnetic effects possess a high biological activity, reduce the adaptive reserves of the body, impair immunity, adversely affect the functional
state of the organs and body systems.

The aim of the study was to identify in the experiment the effect of low-frequency electromagnetic radiation on the morphological state of the dental and periodontal tissue.
Materials and methods: The experiment was conducted on WAG rats weighing 180—200 g, during which two groups were formed: group 1 (control group) included 12 WAG
rats, which were not performed any manipulations; the rats of group 2 (investigation group) (n=12) for 30 days were exposed to a 70 kHz low-frequency alternating electric
field (5th frequency range) daily from 9.00 to 12.00. To simulate a low-frequency 70 kHz alternating electric field, certified experimental equipment was used. The study material
was the upper jaw tissue. Histological and histochemical staining methods were used. Morphometric study was conducted.

Results: Complex morphological study on the experimental material allowed identifying the damaging effect of low-frequency electromagnetic radiation on the structural
components of tooth and periodontal tissues.

Condlusions: Our findings suggest that the workers who are exposed to occupational low-frequency electromagnetic radiation should be included in the risk group for developing

diseases of the dentomandibular system in order to carry out timely therapeutic and preventive measures.

KEY WORDS: morphology, dental and periodontal tissues, low frequency electromagnetic radiation, experiment

INTRODUCTION
The evolutionary development of science and technology
has allowed creation and use of the latest developments in
order to obtain the products necessary for life and meet the
growing needs of the mankind. This increased the comfort
ofliving in a technocratic society, but at the same time gave
rise to many factors affecting the health, one of which is
electromagnetic radiation [1]. At present, electromagnetic
radiation is being actively introduced into various spheres
of human activity: industry, medicine, agriculture, etc. [2].
The interaction of electromagnetic radiation with the
human body depends on the intensity of electromagnetic
radiation, the time of exposure, the frequency, the greatest
point of application. Electromagnetic waves are known to
be low frequency (from 3 to 300 kHz), medium frequency
(from 300 kHz to 3 MHz) and high frequency (from 3 to
30 MHz) [3], with electromagnetic waves of low frequen-
cies having the greatest negative impact on human health.
Low intensity electromagnetic effects possess a high biolog-
ical activity, reduce the adaptive reserves of the body, impair
immunity, adversely affect the functional state of the organs and
body systems [4], with the most sensitive being the nervous,
immune, endocrine, cardiovascular and reproductive systems.
The literature analysis revealed isolated clinical studies
showing the negative effect of low-frequency electro-
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magnetic radiation on the dentomandibular system, the
results of which in most cases are inconsistent; complex
morphological studies on the effect of the above factor
on tooth and periodontal tissue have not been revealed,
which is relevant, given the high prevalence and incidence
of dentomandibular diseases in the population [5].

THE AIM

The aim of the study was to identify in the experiment the
effect of low-frequency electromagnetic radiation on the
morphological state of the dental and periodontal tissue.

MATERIALS AND METHODS
The experiment was conducted on WAG rats weighing 180—
200 g, during which two groups were formed: group 1 (control
group) included 12 WAG rats, which were not performed
any manipulations; the rats of group 2 (investigation group)
(n=12) for 30 days were exposed to a 70 kHz low-frequency
alternating electric field (5™ frequency range) daily from 9.00
to 12.00. To simulate a low-frequency 70 kHz alternating
electric field, certified experimental equipment was used.
When the animals were removed from the experiment, it
was the upper jaw that was dissected, given that in humans
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this jaw is more susceptible to the damage compared to the
lower jaw due to the peculiarities of the blood supply and
worse cleaning from the food debris. The material was fixed
in 10% neutral formalin, decalcified, and then the pieces of
hard and soft tissues of the upper jaw about 0.4-0.6 cm thick
were dissected longitudinally through the center of the up-
per central incisor, which were dehydrated using standard
alcohol treatment and embedded in paraffin. 5-6 micron
thick slices were made. The specimens stained with hema-
toxylin and eosin were used for general assessment of the
state of hard and soft tissues of the upper jaw. Van Gieson
staining with picrofuchsin was used to identify and assess
the degree of development of collagen fibers in the studied
tissues. To assess the content of nucleic acids in the nuclei
of cells, Einarson staining with gallocyanin-chromic alum
for total nucleic acids was used. MacManus-Hotchkiss
PAS reaction (control with amylase) was used to revealed
neutral glycosaminoglycans. The microscopic specimens
were studied using Olympus BX-41 microscope (Japan).

Morphometry was carried out on Olympus BX-41
microscope (Japan) using Olympus DP-soft version 3.1
software, during which the thickness of enamel, dentin,
predentin, ameloblast and odontoblast density were de-
termined. To identify the density of odontoblasts in each
specimen, the area occupied by these cells (in mm?) was
determined, the number of cells on it was counted, and
the ratio of the number of ameloblasts and odontoblasts to
the corresponding area was calculated. On the specimens
stained with gallocyanin-chromic alum for total nucleic
acids, optical density of nuclei of the basal gum epithelial
cells, ameloblasts and odontoblasts was determined.

Statistical processing of the data was performed using
non-parametric (Mann-Whitney) methods. The results
were considered significant at p<0.05. Statistical process-
ing of the results obtained was performed using Excel and
Statistic Soft 6.0.

RESULTS AND DISCUSSION

Microscopically, in group 2, the periodontal tissue of the
maxillary incisor was represented by the gum, periodon-
tium, bone tissue of the dental alveolus, and cementum.
The gum was covered with a multi-layered flat keratinizing
epithelium, which contained 16-18 rows of cells differen-
tiated into basal, spinous, granular and horny layers. The
basal layer cells were rounded with a weakly eosinophilic
cytoplasm and a moderately basophilic nucleus, the mito-
sis figures were few. Compared with group 1, the spinous
layer cells were enlarged and contained a large rounded
basophilic nucleus. Pyknotic or weakly basophilic nuclei
surrounded by a narrow rim of cytoplasm were found in
individual cells and their small groups in the basal and
spinous layers. In some cells or their groups, the nuclei
were defined as “shadows”, the intercellular connections
between them were broken (fig. 1). The horny layer was
loose, voluminous, with foci of thickening and loci of
horny scales with rod-shaped basophilic nuclei (foci of
parakeratosis). The optical density of the basal cell nuclei
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was 0.162+0.014 relative units of optical density, which
was significantly (p<0.05) less compared to the indicator
of group 1 (0.235+0.017 relative units of optical density).
The basement membrane of the epithelium contained the
areas of thickening and thinning, was not visualized focally.
The intensity of the PAS reaction was greatest in the areas
of parakeratosis.

The papillary layer of the lamina propria was somewhat
thickened due to elongation of the papillae, widening of
the optically empty spaces between the collagen fibers. The
collagen fibers were weakly fuchsinophilic. There were foci
of swelling and dissociation of yellow connective tissue
fibers. The capillaries were lined with endotheliocytes with
a swollen nucleus lying on a moderately PAS-positive mem-
brane. Some of the capillaries had signs of stasis, some were
in a collapsed state and had a slit-like lumen. Perivascular
spaces were somewhat enlarged, containing small focal
accumulations of macrophages and lymphocytes.

The bundles of collagen fibers of the reticular layer at van
Gieson staining, were moderately fuchsinophilic with loci
of homogenization, dissociation and reduction of fuchsino-
philia. A moderate number of fibroblastic differon cells with
weakly basophilic cytoplasm and a rounded bright nucleus
was visualized between the fibers; their content was some-
what reduced compared with group 1. The arterioles showed
signs of irregular spasm, endothelial cells desquamation and
proliferation loci. The venules of the reticular layer were un-
evenly expanded, plethoric, and the endotheliocytes lining
them were flattened and contained an elongated basophilic
nucleus. At PAS reaction, the vascular basement membrane
was irregularly thickened, sometimes dissociated. The en-
larged perivascular spaces demonstrated a few small focal
lymphohistiocytic infiltrates (fig. 2).

In the slit-like periodontal space, collagen fibers of
dense periodontal connective tissue were visualized. The
direction of the bundles varied from radial in the zone of
cemento-enamel attachment, to tangential in the zone of
the lateral surfaces of cementum and vertical in the zone
of the apical foramen. The bundles of collagen fibers were
thick, moderately fuchsinophilic, with foci of swelling,
dissociation and reduced fuchsinophilia. Periodontal ar-
teries with uneven lumens, the endothelium lining them
focally had signs of karyopyknosis and desquamation,
proliferation loci. The venous vessels were lined with flat-
tened endothelium with a moderately basophilic extended
nucleus and a weakly basophilic cytoplasm; their lumens
were unevenly widened, overfilled with blood. PAS reac-
tion demonstrated that the vascular basement membrane
had areas of thickening and thinning, in some places
with cleavage loci (fig. 3). Fibroblasts with a rounded or
oval, moderately basophilic nucleus and spindle-shaped
fibroblasts prevailed among the cellular elements of the
periodontium, there were macrophages, lymphocytes,
plasma cells and tissue basophiles. In some specimens they
formed small perivascular clusters.

In the area of the anatomical neck of the tooth, the epi-
thelium of the gum attachment was replaced by a layer of
differentiated active ameloblasts, which towards the root of



THE EFFECT OF LOW FREQUENCY ELECTROMAGNETIC RADIATION ON THE MORPHOLOGY OF DENTAL...

Fig. 1. Gum epithelium. Karyopyknosis in the cells of the basal and spinous
layers. “Shadow” cellsin the basal layer. Group 2. Stained with hematoxylin
and eosin, X 400

Fig. 2. Swelling of the gingival lamina propria, weakly and moderately
fuchsinophilic collagen fibers of the gum. Plethora of venous vessels,
small-focus perivascular lymphohistiocytic infiltrates. Group 2. Van Gieson
staining with picrofuchsin, x 400

Fig. 3. Thickening and dissociation of the basement membrane of the
periodontal vessels. Group 2. PAS-reaction with saliva amylase control, x 400

the tooth acquired a more elongated shape. The ameloblasts
were located parallel to each other, their cytoplasm was
slightly eosinophilic, the nucleus was elongated, moder-
ately took the basic dyes. In comparison with group 1, in
this group numerous cells or their groups were in a state of
hydropic or balloon degeneration. The boundaries between
such groups of ameloblasts were blurred, the cytoplasm
contained vacuoles or was completely filled with a clear
liquid, the nuclei showed the signs of karyopychnosis and
karyolysis (fig. 4). The optical density of the nuclei of am-
eloblasts was 0.118+0.011 relative units of optical density,
which was significantly (p<0.05) less as compared to the
same indicator of group 1 (0.164+0.016 relative units of op-
tical density). In the groups of cementoblasts visualized on
the border with the cementum, cytoplasmic eosinophilia
decreased, in some cells dystrophic and necrobiotic chang-
es were determined. PAS-positive basement membrane of
ameloblasts and cementoblasts was uneven.

Fig. 4. Dystrophic and necrobiotic changes of ameloblasts. Group 2. Stained
with hematoxylin and eosin, x 400

The bone plate of the dental alveoli wall, surrounding the
tooth root, consisted, as in group 1, of the system of osteons;
however, in this group, pyknotic wrinkling of the nuclei was
observed in individual cells with an increase in their basophil-
ia. Thin connective tissue fibers of the bone plate, penetrating
from the periodontium, contained loci of fuchsinophilia
reduction at van Gieson staining. In the bone trabeculae of
the spongy bone of the dental alveoli, the nuclei of osteocytes
were smaller and hyperchromic compared with group 1. At
van Gieson staining, the collagen fibers of the organic bone
beam base were unevenly fuchsinophilic, and in the areas
where their fuchsinophilia decreased, the fibers looked slightly
swollen. The cells between the bone trabeculae contained
bone marrow and blood vessels. Compared with group 1, the
number of hematopoietic cells decreased in the bone marrow,
and the fatty tissue content increased (fig. 5).

The decrease in the number of hematopoietic cells tes-
tified to the inhibitory effect of electromagnetic radiation
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Fig. 5. Unevenly pronounced fuchsinophilia of periodontal collagen fibers
and bone trabeculae. Bone marrow hypoplasia. Group 2. Van Gieson staining
with picrofuchsin, x100.

Fig. 7. Dystrophicand necrobiotic changes in odontoblasts. Group 2. Stained
with hematoxylin and eosin, <400

on hematopoietic processes, which has been noted in other
investigations [6].

The described necrotic changes in periodontal tissues are
possibly due to the fact that radiation leads to ionization
of the molecules and atoms, formation of free radicals and
peroxide compounds, which in turn violate the biochem-
ical processes, cell functions and contribute to necrosis
development [7].

The hard tooth tissues were represented by cementum,
enamel, dentin and predentin. Van Gieson staining demon-
strated that, the collagen fibers of the main substance of the
cementum were moderately fuchsinophilic; there were foci
of mucoid swelling with fuchsinophilia reduction, swelling
and dissociation of collagen fibers, expansion of the spaces
between them. Demineralization sites were uneven.

A weakly eosinophilic layer of enamel began to be visu-
alized under a layer of narrowing cementum in the area
of the cementoenamel border and covered the vestibular
surface of the incisor crown. Enamel hypomineralization
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Fig. 6. Uneven arrangement of small demineralization fociin dentin. Group 2.
Stained with hematoxylin and eosin, <400.

Fig. 8. Irreqular vascular basement membrane with dissociation sites in
the dental pulp. Group 2. PAS-reaction with saliva amylase control, x400.

sites were unevenly located, Gunter-Schreger lines in them
were weakened, Retzius lines were widened. In the area of
the anatomical neck of the tooth, the average value of the
enamel thickness in this group was 8.57+0.25 um, which
was significantly less (p<0.05) compared with the indicator
of group 1 (10.59£0.12 pm).

Dentinoenamel border was focally blurred. The layers
the dentine and predentin were somewhat narrowed.
Morphometrically, the average thickness of the dentin in
the group was 166.67+0.72 um, which was significantly
(p<0.05) lower compared with the indicator of group 1
(173.67+0.77 um). The thickness of the predentin layer in
group 2 (28.19+0.42 pm) was significantly (p<0.05) lower
compared with group 1 (33.68+0.35 pm). Dentin and pre-
dentin had areas of uneven location of dentinal tubules,
expanded spaces between them. Van Gieson staining shoed
the main substance with the signs of mucoid swelling in
these areas, the collagen fibers were swollen, fibrous, weakly
fuchsinophilic. The boundary between dentin and preden-
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tin was defined as a corrugated line and was somewhat
blurred in the areas of the mucoid swelling of the main
substance. Predominantly small demineralization foci were
visualized in the dentin, which were poorly stained by the
main dyes or were not stained, were located unevenly (fig.
6). The area of demineralized foci averaged 136.71+6.67
um?, which was significantly (p<0.05) lower compared with
the indicator of group 1 (251.45+14.97 um?).

It has been noted that electromagnetic radiation leads
to necrosis of hard tooth tissues due to direct influence
of this factor on protein structures of enamel and dentin.
Besides, electromagnetic radiation violates the function of
the salivary glands, up to xerostomia, which in turn can
lead to violation of remineralization [7]. Moreover, not only
decrease in the production of saliva, but also a change in
its structural and mineralizing properties was revealed [8].

Pronounced carious changes in workers who were sub-
jected to electromagnetic radiation while performing their
duties have been described [8].

In the pulp of the incisor, the odontoblast layer was nar-
rowed; its average thickness in the group was 47.53+1.29
um, which was significantly (p<0.05) less than in group
1 (61.71+0.86 um). The cytoplasm of odontoblasts was
poorly basophilic, the nucleus was moderately or poorly
demonstrated by the basic dyes. In groups of cells, the
protoplasm contained vacuoles with cytoplasmic fluid,
the nucleus was in the state of karyopyknosis or karyolysis
and shifted towards the dentinal processes (fig. 7). The
optical density of odontoblast nuclei in the average was
0.159+0.014 relative. Units of optical density, which was
significantly (p<0.05) less in comparison with the indicator
of group 1 (0.201+0.004 relative units of optical density).
The intercellular spaces of the odontoblast layer were
enlarged, optically empty. Some capillaries had signs of
stasis, were lined with endothelium with a swollen nucleus.
Some capillaries were collapsed, their lumens were slit-
like. The vascular basement membrane was uneven at PAS
reaction. Morphometrically, the density of odontoblasts
was 6167.41+ 316.48 pcs/mm?, which was significantly
(p<0.05) less than the corresponding indicator of group 1
(7261.93+272.36 pcs/mm?).

In the intermediate layer of the pulp, there was an uneven
narrowing of the outer zone, decreased content of cellular
elements in the inner zone. Increased content of fibroblasts
and unevenly fuchsinophilic collagen fibers was observed
in the stroma of the pulp nucleus. Collagen fibers were
focally swollen, slightly fibrous and slightly fuchsinophilic.
The spaces between the fibers were somewhat expanded
due to accumulation of edematous fluid. The vessels were
unevenly filled with blood. PAS reaction demonstrated that
the vascular basement membrane had areas of thickening
and splitting; it was not visualized focally (fig. 8). In the
endothelial lining, there were loci of cells with a pyknotic
nucleus and signs of desquamation, as well as groups of
proliferating cells with a swollen basophilic nucleus. Some
capillaries had signs of stasis, some were collapsed with a
slit-like lumen. Small focal hemorrhages were perivascu-
larly visualized.

Thus, a complex morphological study on the experi-
mental material allowed identifying the damaging effect of
low-frequency electromagnetic radiation on the structural
components of tooth and periodontal tissues.

CONCLUSIONS

1. In the multilayered flat epithelium of the gingival mucosa,
pronounced necrobiotic changes in the epitheliocytes of the
basal and spinous layers developed, proliferative activity in
the basal epithelium was inhibited, cell differentiation with
focal parakeratosis was disturbed; these changes were ac-
companied by reduction in the optical density of the basal
cell nuclei. Moderate hemodynamic disturbances, focal
dystrophic changes of the connective tissue and mild cel-
lular perivascular lymphohistiocytosis infiltration appeared
in the gingival lamina propria mucosa and periodontium.

2. In the bone component of the periodontal, signs of focal
alterative changes in osteocytes and reduction in collagen-
ization of the bone trabeculae organic matrix were found.
In ameloblasts, widespread dystrophic and necrobiotic
changes developed, which was accompanied by reduction
in the optical density of their nuclei. The revealed alterative
changes of ameloblasts caused development of hypoplasia
and impaired mineralization of the enamel, which was
confirmed by reduction in its thickness.

3.In the pulp of the tooth, dyscirculatory changes were
detected, which were accompanied by focal mucoid swell-
ing of the stromal pulp nucleus, appearance of fibroblast
hyperplasialoci with focal enhancement of stromal collag-
enization. In odontoblasts, signs of hydropic degeneration
and necrobiosis appeared, inhibition of their proliferative
activity was noted, which was confirmed by reduction in
the thickness of the odontoblast layer and their density,
decrease in the optical density of the cell nucleus.

4. The identified pathological changes in the structural
components of the pulp caused development of focal
dystrophic changes in dentin and predentin, disrupting
the process of their mineralization, which was confirmed
by narrowing of the predentin and dentin zones, reduc-
tion in the area of dentin demineralization and their
uneven location.

5. Our findings suggest that the workers who are exposed to
occupational low-frequency electromagnetic radiation
should be included in the risk group for developing dis-
eases of the dentomandibular system in order to carry
out timely therapeutic and preventive measures.
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ABSTRACT

Introduction:The high level of morbidity and mortality from cardiovascular disease is largely due toinsufficient influence on the main risk factors that contribute to the
development of myocardial infarction.Therefore, a detailed study and assessment of risk factors is among the most important problems of medical and social importance.
The aim: To study and evaluate the impact of biological, social and hygienic, social and economic, psychological, natural and climatic risk factors on the development of

myocardial infarction.

Materials and methods: A sociological survey was conducted in 500 people aged 34 to 85. They were divided into two groups. The main group consisted of 310 patients with
myocardial infarction. The control group consisted of 190 practically healthy people, identical by age, gender and other parameters, without diseases of the cardiovascular system.
Results: It was defined that 30 factors have a significant impact on the development of myocardial infarction.Data analysis revealed that the leading risk factors for myocardial
infarction were biological and socio-hygienic. The main biological factors were: hypertension and hypercholesterolemia. The man socio-hygienic factor was smoking.

Conclusions: Identification of risk factors provides new opportunities for the development of more effective approaches for the prevention and treatment of myocardial infarction.

KEY WORDS: myocardial infarction, risk factors

INTRODUCTION

Diseases of the cardiovascular system, in particular myocardial
infarction, rank high among the causes of morbidity; disability
and adult mortality throughout the world. As follows from2016
data, 15.2 million out of 56.9 million of deaths worldwide were
attributed to ischemic heart disease and stroke [1]. According to
the American Association of Cardiologists, by 2030 the death
rate from cardiovascular system diseases will reach 23.6 million
people [2]. A high morbidity and mortality rate is largely due to
insufficient influence on the main risk factors that contribute
to myocardial infarction development, namely: hypertension,
hypercholesterolemia, smoking, unhealthy diet, stress, physical
inactivity, heredity, alcohol consumption, obesity 3,4, 5, 6]. A
detailed study and assessment of risk factors for myocardial
infarction development is among the most important issues
of medical and social importance.

THE AIM

The purpose of the survey was to study and assess the
impact of biological, socio-hygienic, socioeconomic, psy-
chological and climatic factors on myocardial infarction
development.

MATERIALS AND METHODS

A survey of patients with myocardial infarction was
performed in order to conduct a sociological study. The

Wiad Lek 2019, 72, 5 cz.1, 779-783

study included 500 people, aged 34 to 85 years. The main
group included 310 patients with myocardial infarction
(195 (63+2.7%) men and 115 (37+2.7%) women), whose
average age was 58.7+0.5 years and who were treated in
cardiology department for patients with myocardial in-
farction of Kharkivmunicipal hospital No. 28 and Clinical
health resort “Roshcha’”. The control group consisted of 190
practically healthy individuals (110 (58+3.6%) men and
80 (42+3.6%) women), whose average age was 59.6+0.9
years, identical in age, sex, and other indicators, having no
cardiovascular disease in past medical history. A copy of
control cards data from the of the follow-up clinic (form
No. 30/y) and inpatient medical records (form No. 003/y)
was also performed in order to clarify the information in
the course of the study. The main risk factors of myocardial
infarction were studied with the help of variance analysis.
Statistical processing of the data was performed using the
programs Statistica 9.0 and Microsoft Office Excel. The
following indicators were calculated: the strength of factors
impact (n-%), odds ratio (OR), level of significance (p).

RESULTS AND DISCUSSION

The study found that 30 factors have a significant impact
on myocardial infarction development. All factors were
divided into 5 groups: biological, socioeconomic, so-
cio-hygienic, psychological, and natural and climatic. Data
analysis showed that biological factors had the greatest
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influence on myocardial infarction occurrence. Thus, the
frequency of hypertension occurrence in the main group
of 51.6+2.8% was significantly higher than in the control
group of 18.4+2.8% (OR =4.8; p <0.001;n-11%). The pres-
ence of hypercholesterolemia was detected in 45.2+2.8%
of the main group patients and 15.8+2.6% of the control
group(OR = 4.5; p <0.001; n 9%). Heredity remarkable
for cardiovascular diseases was observed in 32.3+2.7% of
the main group patients and in 10.5+2.3% of the control
group (OR =4.1, p <0.001; n-6%). It should be noted that
the occurrence frequency of chronic diseases in the main
group was significantly higher than in the control group,
respectively — 32.31£2.7% and 15.842.7% (OR = 2.5; p <
0.001; n-3%). Using anthropometric data, the body mass
index was calculated and it was found that 25.8+2.5%
of the main group patients were overweight, while only
10.5+2.3% of the control group had this risk factor (OR =
2.9; p <0.001; n-3%). High blood glucose was remarkable
in 22.6+2.4% of the main group patients and in 10.5+2.3%
of the control group (OR = 2.3; p <0.001; n-2%). The results
are shown in the Table I.

Based on the study, it was determined that all socio-hy-
gienic factors had a significant effect on myocardial in-
farction development. The study examined such factors
as: smoking, excessive consumption of fatty foods, alcohol
abuse, failure to comply with dietary pattern, physical in-
activity, excessive consumption of food, coffee, fast foods,
ready-to-cook foods, and the presence of occupational
hazards in past medical history. Smoking is known to be
one of the significant risk factors for myocardial infarction
worldwide. In our study, it was revealed that smoking
had the greatest influence on this pathology development
among the socio-hygienic factors. Smoking was significant-
ly more common in the main group 35.5+2.7%, than in the
control group 10.4+2.3% (OR = 4.7; p <0.001; n-7%). Diet
nature was also of great importance. Excessive consump-
tion of fatty foods was observed in 26.5+2.5% of the main
group patients and in 8.4+1.9% of the control group (OR =
3.9; p <0.01; n-5%). When assessing the dietary pattern, it
was found that 33.9+2.7% of the main group patients and
17.9+2.8% of the control group did not comply with the
diet (OR =2.4; p <0.01; -3 %); excessive food consumption
was observed in 21.9+2.4% of the main group patients and
in 11.1+2.3% of the control group (OR = 2.3; p <0.001;
1n-2%). A certain effect of excessive alcohol consumption on
myocardial infarction development has also been proven.
In our study, it was revealed that among the patients of
the main group and the control group, excessive alcohol
consumption was 32.3+2.6% and 13.2+2.4%, respectively
(OR = 2.9; p <0.001; n- 4%). Factors such as fast foods
and ready-to-cook foods consumption also had a definite
influence on myocardial infarction development. We found
that 10.6+1.8% of the main group patients and 3.2+1.2% of
the control groupoften consumed fast foods (OR = 3.7; p
<0.001; n -1%) and 16.5+2.1% of the main group patients
and 7.9+1.9% of the control group patients consumed
ready-to-cook foods(OR = 2.3; p <0.05; 1-1%). According
to the World Health Organization, physical activity of 60%
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of the world population does not reach the level necessary
to maintain and preserve health, causing 1.9 million deaths
in the world every year. Thus, physical inactivity is one of
the causes of death and is considered as one of the risk
factors for the cardiovascular pathology development,
in particular myocardial infarction [7, 8]. Therefore, the
study found that the frequency ofphysical inactivity oc-
currence in patients of the main and control groups was
29.0+2.6% and 14.7+2.6%, respectively (OR = 2.4; p <0.001;
N - 3%). It is believed that coffee,whose active substance
is caffeine, is one of the products affecting cardiovascular
disease development, in particular myocardial infarction.
Under the influence of caffeine, myocardial contractions
are enhanced, and the heart rate increases. In our study, it
was found that 15.2+2.0% of the main group patients and
6.8+1.9% of the control group regularly consumed coffee
(OR = 2.4; p <0.01; n-1%). Various scientific researchers
have also studied the role of occupational hazards and
their relationship with myocardial infarction development.
When assessing the impact of occupational hazards on this
pathology development, we found that 9.4+1.6% of the
main group patients and 2.6+1.2% of the control group
were exposed to occupational hazards (OR = 3.8; p < 0.05;
1 -1%). The results are shown in the Table II.

The study found that socioeconomic as well as psycho-
logical factors also had a significant impact on myocardial
infarction development. We attributed the following to
the group of psychological factors: the type of personality
temperament and the presence of stress at work and at
home. Socioeconomic factors included: marital status,
education level, professional status, financial security level.
It should be noted that such factors as stressful situations at
work and stress in the family were of the greatest influence
among all the factors of these groups. It was established
that 26.5+2.5% of the main group patients and 8.4+1.9%
of the control group were exposed to stress at workplace
(OR = 3.9; p <0.01; n-5%); 40.0+£2.8% of the main group
patients and 21.1+2.9% of the control group indicated
stressful situations in the family (OR = 2.5; p <0.001;
n- 4%). The type of personality temperament also plays a
specific role in myocardial infarction development. Thus,
the personal and behavioral characteristics of people with
such as“choleric” temperament type are considered to be an
expressive factor in cardiovascular diseases development,
in particular myocardial infarction [9]. Based on our sci-
entific research, it was found that 24.5+2.4% of the main
group patients and 13.2+3.1% of the control group had
this type of temperament (OR = 2.1; p <0.001; n- 2%). It
was also found that professional status and education level
in a certain way affect this pathology development. Thus,
12.3+1.9% of the main group patients and 4.7+1.6% of the
control group did not have a higher education (OR = 2.8;
p <0.01; n- 1%). The executive positions at work among
patients of the main and control groups was 16.1+2.1%
and 5.3+1.6, respectively (OR = 3.5; p <0.01;n-2%). When
analyzing the level of financial security, it was found that
20.0+2.3% of the main group patients and 10.5+2.3% of
the control group had a low level of financial security
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Table 1. Biological risk factors for myocardial infarction in adults

The main The control Odds Power
Risk factors group group Ratio of influence P
P+m (%) Pi+m (%) (OR) n (%)

1. Hypertension 51,6+£2,8 18,4+2,8 4,8 11 <0,001

2. Hypercholesterolemia 452+2,8 15,8+2,6 4,5 9 <0,001

3. Heredity 32,2127 10,5£2,3 41 6 <0,001

4, Chronic diseases 32,3+2,7 15,8+2,7 2,5 3 <0,001

Overweight 25,84+2,5 10,5+2,3 2,9 3 <0,001

6. High blood glucose 22,6+2,4 10,5+2,3 23 2 <0,001

Table 1. Socio-hygienic risk factors for myocardial infarction in adults
The main The control Odds Power of
Risk factors group group Ratio influence P
P+m (%) Pi+m (%) (OR) n (%)

1. Smoking 35,5+2,7 10,4+2,3 47 7 <0,001
2. Excessive consumption of fatty foods 26,5+2,5 8,4+1,9 39 5 <0,01
3. Alcohol abuse 32,3+2,6 13,224 2,9 4 <0,001
4. Failure to comply with dietary pattern 33,9+2,7 17,9+2,8 23 3 <0,01
5. Physical inactivity 29,0+2,6 14,7+2,6 2,4 3 <0,001
6. Excessive consumption of food 21,9+2,4 11,1£2,3 2,2 2 <0,001
7. Drinking coffee 15,2+2,0 6,8+1.9 2,4 1 <0,01
Eating fast foods 10,6+1,8 3,2+1,2 3,5 1 <0,001
Eating of ready-to-cook foods 16,5+2,1 7,9+£1,9 23 1 <0,05
10. Occupational hazards 9,4+1,6 2,6+1,2 3,8 1 <0,05

(OR =2.1, p <0.01; n- 1%). 15.2+2.0% of the main group
patients and 6.8+1.9% of the control group indicated their
marital status as divorced, single and widowed (OR = 2.4;
p <0.01; 1 -1%). The results are shown in the Table IIL
According to the results of the study, it can be asserted
that natural and climatic factors also had a significant
impact on myocardial infarction development. According
to literary sources, it is known that 80% of patients with
varjous diseases respond to unstable weather conditions.
It was also established that the frequency of myocardial
infarction cases depends in a certain way on natural fac-
tors. Thus, when assessing the influence of meteorological
factors, we found that 33.9+2.7% of the main group pa-
tients and 15.8+2.4% of the control group felt their health
deteriorated as a result of changing weather conditions
(OR =3.1; p <0.001; n-4%). Arterial pressure drops were
reported in 18.1+2.8% of the main group patients and
6.3+2.4% of the control group (OR = 3.3; p <0.001; n-3%).
It was found that chest pain in case of changing weather
conditions was present in 19.7+2.3% of the main group
patients and 6.8+1.9% of the control group (OR = 3.3; p
<0.001; - 3%); headaches were present in 25.8+2.3% of the
main group patients and 13.2+3.1% of the control group

(OR = 2.3; p <0.001; n-2%). It is known that the human
body is covered with a circadian rhythm, all organs work
cyclically. The effect of circadian rhythms on the function
of various biological systems was investigated and changes
were observed depending on the time of day. It was found
that fibrinolysis suppression in the morning coincides
with the peak of thrombotic complications. The peak of
cardiovascular complications incidence occurs at 4-5 in
the morning. We found that 20.9+2.3% of the main group
patients and 8.9+2.1% of the control group showed dete-
rioration in their health conditions in the morning (OR =
2.7; p <0.01; ) -2 %). Intense changes in the weather play
a significant role in the complex effects of climate on the
human body. Significant changes occur especially in the
transitional seasons of the year — autumn-spring. During
our study, it was found out that 31.9+2.7% of the main
group patients and 17.9+2.7% of the control group showed
a dependence of their health status on the season (OR =
2.2; p <0.001; n- 2%). The level of oxygen consumption
by the body has been studied for many years. Scientists
have concluded that insufficient oxygen consumption also
leads to cardiovascular diseases development. In the study,
14.8+2.8% of the main group patients and 6.3+2.4% of the
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Table Il1. Socio-economic and psychological risk factors for myocardial infarction in adults

The main The control Odds Power of
Risk factors group group Ratio influence P
P+m (%) P+m (%) (OR) n (%)
1. Stress at work 26,5+2,5 8,4+1,9 3,9 5 <0,01
2. Stress at home 40,0+2,8 21,1£2,9 2,5 4 <0,001
3. The type of personality temperament “choleric” 24,5424 13,243,1 2,1 2 <0,001
4, Executive position at work 16,1£2,1 53+1,6 3,5 2 <0,01
5. Lack of higher education 12,3£1,9 4,7+1,6 2,8 1 <0,01
6. Low material support 20,0+£2,3 10,5£2,3 2,1 1 <0,01
7. Marital status: married, 15,242,0 6,8+1,9 24 1 <0,01
divorced, widows
Table IV. Natural and climatic risk factors for myocardial infarction in adults
The main The control Odds Power of
Risk factors group group Ratio influence P
Pim (%) P+m (%) (OR) n (%)
1 Felt health deteriorated as a.\ ljesult of 33,9427 15,8+2.4 27 4 <0,001
changing weather conditions

2. Drop in blood pressure 18,1+2,8 6,3£2,4 33 3 <0,001

Chest pain 19,7+2,3 6,8+1,9 3,3 <0,001
4, Headaches at change of weather 25,8+2,3 13,2431 23 2 <0,001
5. Deterioration of.health depending on the 20,9423 8,9+2,1 27 5 <0,01

time of day
6. Deterioration of health depending on the 319427 17,0427 22 ) <0,001

season

7 The dependence of health on the amount 14,8+2.8 6,324 26 1 <0,001

of time spent on the fresh air

control group indicated that they had not spent enough
time in the out-of-doors (OR = 2.6; p <0.001;  -1%). The
results are shown in the Table I'V.

CONCLUSIONS

1.

The main risk factors for myocardial infarction among
the adult population were identified; they were classified
as biological and socio-hygienic.

. It was determined that the most significant biological

factors are hypertension and hypercholesterolemia (OR =
4.8;p <0.001;1-11% and OR = 4.5; p <0.001; 1) 9%, respec-
tively). At the same time, heredity, the presence of chronic
diseases, overweight and high blood glucose levels also had
a significant effect on myocardial infarction development.

. It was determined that such socio-hygienic factors as

smoking and excessive consumption of fatty foods have
a great influence on myocardial infarction development
(OR=4.7;p <0.001;1n-7% and OR = 3.9; p <0,001; n-5%,
respectively). It was also proved that physical inactivity,
failure to comply with dietary pattern, excessive con-
sumption of food, alcohol, fast foods, ready-to-cook
foods, as well as the presence of occupational hazards,
have a certain impact on this pathology development.
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4. The study results indicate that such psychological factors

as stress at work and stress at home have a significant
influence on myocardial infarction development (OR =
3.9; p <0.01;n-5% and OR =2.5; p <0.001; n- 4%,respec-
tively). Such natural and climatic factors as felt health
deteriorated as a result of changing weather conditions
and drop in blood pressure (OR = 3,1; p <0,001; n 4%
and OR = 3,3; p <0,001; n-3%, respectively)also influence
myocardial infarction development in a certain way.

. Identification of the main risk factors for myocardial

infarction is important for the effective primary and sec-
ondary measures to prevent this pathology occurrence.
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ABSTRACT

Introduction: The frequency of alleles and genotypes of DNA repair genes in people working due to the influence of industrial aerosols (miners and workers of ashestos-cement
plants (n = 215)) was studied.

The aim of the work was to identify allelic polymorphisms affecting the formation of resistance or leading to an increased risk of developing bronchopulmonary pathology.
Materials and methods: In 90 patients with bronchopulmonary pathology and 125 persons working under the same conditions but without respiratory system diseases,
the polymerase chain reaction in real time was determined by the polymorphisms of DNA repair genes: XPD (rs13181, rs799793), ERCCT (rs11615), XRCCT ( rs25487) and XR(C3
(rs861539), ATM (rs664677), XRC(7 (rs7003908) and MLHT (rs1799977).

Results: In the course of this study the alleles and genotypes contributing to resistance to the development of respiratory system pathologies were determined: XR((7-G/A
(rs25487) (0R=0.57; 95% CI: 0.32-1.02; P<0.040; ’=4.14); MLH1-A (rs1799977) (OR=0.62; 95% CI: 0.40-0.96; P<0.020; \’=5.06); MLH1-A/A (rs1799977) (O0R=0.43; 95% CI:
0.24-0.79; P<0.003; y>=8.73). Also, we established the alleles and genotypes associated with the risk of developing bronchopulmonary pathology: XPD-(/C (rs13181) (0R=2.20,
95% Cl: 1.02-4.77; P<0.020; y?=4.85); XRCCT-A/A (rs25487) (OR=3.37; 95 % Cl: 1.22-9.63; P<0.008; >=6.94); ATM-T/T (rs664677) (OR=2.48; 95% Cl: 1.16-5.31; P<0.010;
¥=6.61); MLH1+G (rs1799977) (OR=1.61; 95% Cl: 1.04-2.49; P<0.020; Y’=5.06); MLH1-A/G (rs1799977) (0R=2.32; 95% CI: 1.29-4.21; P<0.002; x’=9.01).
Conclusions: The results indicate the influence of allelic polymorphisms of DNA repair genes on the formation of resistance to the development of bronchopulmonary pathology

under the action of industrial aerosols and open up prospects for the development of modern preventive measures.

KEY WORDS: SNP; DNA repair; bronchopulmonary pathology

INTRODUCTION

In Ukraine, annually, 6-8 thousand occupational diseases
are registered, 70% of those are bronchopulmonary pathol-
ogies (BPP) [1]. The nature, clinical course and complica-
tions of BPP depend on the composition of the industrial
aerosols, their aggressiveness and genetic predispositions
and immunological characteristics of the individual [2].
In living organisms, there are various systems that protect
from exogenous damaging agents, such as DNA repair
[3-7]. There are 4 basic DNA repair systems: base-ex-
cision repair (BER); nucleotide excision repair (NER);
double-strand break repair (DSBR), which is divided into
homologous recombination (HR) and non-homologous
end joining (NHE]); mismatch repair (MMR).

Most of the damages to DNA (up to 70%) are removed by
BER [8]. The genes encoding for BER are characterized by a high
level of polymorphism, which, due to changes in the activity of
reparative enzymes, can affect individual sensitivity to the ac-
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tions of various genotoxic agents, including tobacco smoke and
industrial aerosols. The XRCC1 gene (X-ray-repair cross-com-
plementing group 1) is localized on the 19-th chromosome
(19q13.2). A protein that it encodes, regulates the regeneration
of DNA molecules that have been damaged by ionizing radiation
and alkylating agents [3, 8-9]. The XRCC3 gene (X-ray-repair
cross-complementing group 3) is involved in recombinant DNA
repair and double-stranded DNA breaks [10].

The protein products of the NER genesare involved in the
removal of the damaged nucleotides with the subsequent
restoration of the structure of the DNA molecule, through
the recognition and correction of basal cross-linking [11].
The XPD protein (xeroderma pigmentosum group D)
functions at the beginning of the synthesis of all proteins as
a subunit of the complex protein TFIIH, a complementary
factor of RNA polymerase II [5, 6]. The main function of
the ERCCI1 gene (Excision repair cross complementing 1)
is nucleotide recovery [11].
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Table I. General characteristics of study groups

Indication (::‘c;n:rzosl) (:t:gg)

Age 450+7.2 50.5+7.3

Harmful experience 16.9+54 21.0+6.1

Age at the beginning of the influence of harmful factors 264+6.7 28.7+6.8
Smoking 68+4,2 50+5,3

Variants of DSBR errors lead to different types of mu-
tations and chromosome rearrangements that induce a
genome instability and carcinogenesis [3, 6]. The gene
XRCC7 (X-ray-repair cross-complementing group 7) is
located on the 8th chromosome (8q11), encodes a protein
which is a large catalytic subunit of the DNA-PC complex
(DNA-PKc), which forms an active protein kinase with Ku
and initiates recovery by NHE] [8, 13, 14]. The ataxia-tel-
angiectasia mutation (ATM) gene is localized on the 11th
chromosome (11q22-23), encoding the DNA-dependent
proteincanase, localized mainly in the nucleus. The car-
riers of mutant alleles are characterized by sensitivity to
radiation, multiple defects in development, predisposition
to oncology [15]. A special place among the DNA repair
systems belongs to the MMR, thanks to which it is possible
to preserve genetic information even when there is a high
number of mutations. The MLH1 gene (mutL (E. coli) ho-
molog 1) is located on chromosome 3, encoding a protein
that regulates the replacement of improperly coupled DNA
bases and is inactivated by methylation [16].

Consequently, there is alot of data on DNA repair of SNPs
associated with high risk factors for lung carcinogenesis
due to tobacco smoke, therefore we decided to study these
molecular markers in people working in an environment in
which industrial aerosols have an impact on them.

THE AIM

The aim of the work was to identify allelic polymorphisms
affecting the formation of resistance or an increased risk
of developing bronchopulmonary pathology.

MATERIALS AND METHODS
The materials used in the study do not violate the princi-
ples of bioethics and can be published (excerpt from the
protocol Ne2 of the meeting of the Bioethics Commission
of the State Institution « Institute of Occupational Health
of the National Academy of Medical Sciences of Ukraine
February 29, 2016). All patients participating in the study
gave their consent and signed an informational agreement.
The study included people working with industrial aero-
sols (n = 215), these are workers of asbestos-cement plants
(ACP, n =95), and coal miners (n = 120). For a comparative
analysis, two groups were formed: the experimental group
included people with BPP (chronic bronchitis, chronic ob-
structive pulmonary disease, pneumoconiosis). The diagno-

sis was established or confirmed in the Clinic of Occupation-
al Diseases of the Kundiiev Institute of Occupational Health
of the National Academy of Medical Sciences of Ukraine.
The diagnosis was established by X-ray examination of the
chest organs, respiratory function and diffusion capacity of
the lungs for carbon monoxide (DLCO). The control group
consisted of the ACP and the miners, who did not have BPP
in their medical history, but their experience and working
conditions coincided with the data of the respondents of the
experimental group, table I.

DNA was isolated from peripheral blood leukocytes
using NeoPrepl00DNA and NEOGENE (Ukraine) Kkits.
The genotypes of the genes were determined by the
polymerase chain reaction method in real time: XPD
(rs13181,1s799793), ERCCI (rs11615), XRCC3 (rs861539),
XRCC1 (rs25487), ATM (rs664677), XRCC7 (rs7003908)
and MLHI (rs1799977) using the amplifier 7500 Fast
Real-Time PCR System (Applied Biosystems, USA) and
TagMan Assays.

The obtained results were statistically analyzed using
Orion 7.0, Statistica 10 and Excel 2010 programs. The
probability of differences was determined by x2-criterion,
values P <0.05 were considered significant.

RESULTS AND DISCUSSION

The frequency distribution of alleles and genotypes of DNA
repair systems of the participants from the experimental
and control groups were studied. The frequencies of the
alleles of NER gene: XPD (rs13181, rs799793), ERCCI
(rs11615); BER gene: XRCC3 (rs861539), XRCCI (rs25487);
DBSR gene: ATM (rs664677), XRCC7 (rs7003908) - were
not characterized by significant differences between the
experimental and control groups (P> 0.05). It was found
that the frequency of carriers the dominant allele MLHI A
(rs1799977) was significantly higher in the control group
compared to the experimental group, and vice versa, the
minor allele MLH1+G (rs1799977) was significantly more
often represented in the group with BPP (x*> = 5.06; P
<0.020), (Table II, TIT).

It should be noted that the obtained frequencies of genotypes
of DNA repair genes in our study closely matched the popula-
tion frequencies of European race, Table IV.

In the study of genotypes of NER genes (XPD (rs13181,
rs799793) and ERCCI (rs11615)), it was found that there
were no significant differences in the frequencies of dominant
homozygotes and heterozygotes between the experimental
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Table II. The distribution frequency of DNA repair gene alleles in the study group

Alleles
Gene polymorphisms A a P
Control Study Control Study
XPD (rs13181) 61.6 56.1 38.4 43.9 0.200
XPD (rs799793) 67.6 63.9 324 36.1 0.400
ERCCI(rs11615) 61.6 62.2 38.4 37.8 0.900
XRCC3 (rs861539) 65.2 64.4 34.8 35.6 0.900
XRCC1(rs25487) 66.8 62.8 33.2 37.2 0.300
ATM (rs664677) 61.2 52.2 38.8 47.8 0.060
XRCC7 (rs7003908) 65.2 67.8 34.8 32.2 0.500
MLH (rs1799977) 74.0 63.9 26.0 36.1 0.020
Table Il1. Analysis of associations of alleles of DNA repair genes in the study group
Gene polymorphisms Alleles OR, 95% CI
A 0.80 (0.53-1.20)
XPD (rs13181)
C 1.25(0.83-1.89)
Asp 0.85 (0.56-1.30)
XPD (rs799793)
Asn 1.18 (0.77-1.80)
T 1.03 (0.68-1.55)
ERCC1(rs11615)
C 0.97 (0.64-1.47)
C 0.97 (0.64-1.47)
XRCC3(rs861539)
T 1.03 (0.68-1.57)
G 0.84 (0.55-1.28)
XRCC1(rs25487)
A 1.19(0.78-1.82)
A 0.69 (0.46-1.04)
ATM (rs664677)
T 1.44 (0.96-2.17)
C 1.12(0.73-1.72)
XRCC7 (rs7003908)
T 0.89(0.58-1.37)
A 0.62 (0.40-0.96)
MLH (rs1799977)
G 1.61(1.04-2.49)

and control groups (P>0.05). In addition to the heterozygote
frequencies of the XPD gene (rs13181), a trend towards a
statistically significant difference between the XPD«A/C in
the examined experimental and control groups was found
(x*=3.18; P <0.070). The XPD (rs13181) minor genotype was
found to be significantly more common in the experimental
group with the XPD«C/C rate of 24.4% than in the control
group - 12.8% (x*=4.85; P<0.020), (Table 5, 6). Analysis of
the frequency distribution of the genotypes of BER genes, did
not establish an association between the polymorphism of
XRCC3 (rs861539) and an increase in the risk of developing
BPP (P>0.05). In the analysis of the frequency of genotypes of
the gene XRCCI (rs25487), statistically significant differenc-
es were found between the heterozygotes G/A (x> = 4.14; P
<0.040) and the minor homozygotes A/A (x*=6.94; P<0.008)
(Table 5, 6). The distribution of frequencies DSBR of genes
ATM (rs664677) and XRCC7 (rs7003908) showed a link of
polymorphism rs664677 with the risk of BPP development in
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occupational groups of miners and ACP workers. Therefore,
the frequency of minor homozygotes in the ATM+T/T in the
experimental group was 26.7% and in the control group 12.8%,
indicating a correlation with the risk of respiratory system
pathology (x>=6.61; P<0.010) (Table 5). Upon analyzing the
frequencies of the genotypes of the gene XRCC?7 (rs7003908),
no statistically significant differences were detected (P>0.05).

In the study of frequency distribution of genotypes of
polymorphism MLH1 (rs1799977) MMR, it was found that
dominant A/A homozygotes were reported more often in
56.6% of respondents in the control group as compared
to a corresponding frequency in the study group, which
was 35.6% (x*=8.73; P<0.003). It was also found that A/G
heterozygotes were significantly more common in the ex-
perimental group - 56.7% as compared to the control group
-36.0% (x*=9.01; P<0.002), which indicates an association
with the risk of developing BPP among workers of harmful
and hazardous professions (Table V, VI).
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Table IV. Frequency distribution of genotypes of DNA repair genes in European race

Polymorphisms AA, % Aa,% aa, % Notes
XPD
(rs13181) A/A-354 A/C-524 C/C-122 12
XPD Asp/Asp - 0043 Asp/Asn 50-53 Asn/Asn - 17 17
(rs799793) prsp P
ERCCT
(rs11615) C/C-po 50 C/T-30 T/T-17 9
XRCC3
(rs861539) ¢/C-531 C/T-30.1 T/T-16.8 10
XRCC1
(rs25487) G/G-33 G/A-50 A/A-17 1
ATM
(rs664677) A/A-30-35 A/T-50 T/T-13 15
XRCC7
(rs7003908) C/C-33 /T-50 T/T-17 18
MLH
1 - - — - —
(rs1799977) A/A - 25-45 A/G - 35-45 G/G-p0 10 16
Table V. Frequency of distribution of genotypes of DNA repair genes in the study group
Genotypes
Gene polymorphisms AA Aa aa P
Control Study Control Study Control Study
XPD (rs13181) 36.0 36.7 51.2 38.9 12.8 244 0.050
XPD (rs799793) 44.0 38.9 47.2 50.0 8.8 1.1 0.700
ERCC1(rs11615) 424 411 38.4 42.2 19.2 16.7 0.800
XRCC3 (rs861539) 41.6 411 47.2 46.7 11.2 12.2 0.900
XRCC1(rs25487) 39.2 42.2 55.2 411 5.6 16.7 0.010
ATM (rs664677) 35.2 31.1 52.0 422 12.8 26.7 0.030
XRCC7 (rs7003908) 44.8 46.7 40.8 42.2 14.4 1.1 0.700
MLH, (rs1799977) 56.0 356 36.0 56.7 8.0 7.7 0.008

As a result of the study, the alleles and genotypes that have
a protective effect on the development of BPP in workers
of hazardous and harmful industries were defined as: XRC-
CI+G/A (rs25487) (OR = 0.57; 95% CI: 0.32 - 1.02; P<0.040;
X* = 4.14); MLHI+A (rs1799977) (OR = 0.62; 95% CI: 0.40
- 0.96; P<0.020; x> = 5.06); MLHI+A/A (rs1799977) (OR =
0.43; 95% CI: 0.24 - 0.79; P<0.003; x> = 8.73). Also, the alleles
and genotypes associated with the risk of BPP development in
miners and ACP workers were determined by the OR method
for genotypes of DNA repair: XPD+C/C (rs13181) (OR=2.20;
95%CI: 1.02 - 4.77; P<0.020; X2=4.85); XRCClIeA/A (rs25487)
(OR=3.37;95%CI: 1.22 - 9.63; P<0.008; x*=6.94); ATM«T/T
(rs664677) (OR=2.48; 95%CI: 1.16 - 5.31; P<0.010; x*=6.61);
MLH +G (rs1799977) (OR=1.61;95%CI: 1.04 - 2.49; P<0.020;
X’=5.06); MLH +A/G (rs1799977) (OR=2.32; 95%CI: 1.29 -
4.21; P<0.002; x*=9.01).

These polymorphisms were previously considered by
researchers as markers of the incidence of cancer of various
types and localizations, including lung cancer, and as mark-

ers of radiosensitivity to the effects of ionizing radiation.
However, our results indicate the existence of associations
between certain alleles of DNA repair genes and the risk
of respiratory system pathology due to industrial aerosols.

CONCLUSION

For the first time results indicating the significance of
polymorphisms of DNA repair genes in the formation of
predisposition or resistance to the development of bron-
chopulmonary pathology among workers of hazardous
and harmful industries of Ukraine were obtained. The
established alleles and genotypes that promote resistance
to respiratory system diseases: XRCC1¢G/A (rs25487)
(OR=0.57; 95% CI: 0.32-1.02; P<0.040; x*=4.14); ML-
HI1eA/A (rs1799977) (OR=0.43; 95% CI: 0.24-0.79; P<
0.003; x2=8.73). Also, alleles and genotypes associated with
the risk of developing bronchopulmonary disease were
identified: XPD«C/C (rs13181) (OR=2.20; 95% CI: 1.02-
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Table VI. Analysis of associations of genotypes of DNA repair genes in the study group

Gene polymorphisms Genotypes OR, 95% CI; P, x*
A/A 1.03 (0.56-1.88); P<0.900
XPD (rs13181) A/C 0.61 (0.34-1.09); P<0.070
cC 2.20 (1.02-4.77); P<0.020; x*=4.85
Asp/Asp 0.81 (0.45-1.46); P<0.400
XPD (rs799793) Asp/Asn 1.10 (0.62-1.97); P<0.700
Asn/Asn 1.28 (0.48-3.44); P<0.500
/T 0.95 (0.53-1.71); P<0.800
ERCCI1(rs11615) T/C 1.16 (0.64-2.09); P<0.600
c/C 0.83 (0.39-1.79); P<0.600
c/C 0.98 (0.54-1.76); P<0.900
XRCC3(rs861539) /T 0.98 (0.55-1.75); P<0.900
T/T 1.10 (0.44-2.75); P<0.800
G/G 1.13 (0.63-2.04); P<0.600
XRCC1(rs25487) G/A 0.57 (0.32-1.02); P<0.040; Y’=4.14
A/A 3.37 (1.22-9.63); P<0.008; x°=6.94
A/A 0.83 (0.45-1.54); P<0.500
ATM (rs664677) A/T 0.67 (0.38-1.21); P<0.100
T 2.48(1.16-5.31); P<0.010; X’=6.61
c/C 1.08 (0.60-1.93); P<0.700
XRCC7 (rs7003908) T 1.06 (0.59-1.91); P<0.800
T/T 0.74 (0.30-1.81); P<0.400
A/A 0.43 (0.24-0.79); P<0.003; ¥*=8.73
MLH, (rs1799977) A/G 2.32(1.29-4.21); P<0.002; X*=9.01
G/G 0.97 (0.32-2.91); P<0.900

4.77; P<0.020; x*=4.85); XRCCI+A/A (rs25487) (OR=3.37;
95% CI: 1.22-9.63; P<.008; x*=6.94); ATM«T/T (rs664677)
(OR=2.48; 95% CI: 1.16-5.31; P<0.010; x*=6.61); ML-
HI1A/G (1rs1799977) (OR=2.32;95% CI: 1.29-4.21; P<.002;

X2=

9.01).
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ABSTRACT

Introduction: The laparoscopic cholecystectomy (LCE) has become “gold standard” in treatment of the gallstone disease (GSD). However, introduction of LCE is accompanied
by increase in the frequency of the bile duct injuries by 2-5 times, and transfer to the conversion offsets main advantages of the laparoscopic access.

The aim: To improve the results of treatment of the patients with complicated course of the calculous cholecystitis by developing new methods of the laparoscopic cholecystectomy.
Materials and methods: The results of surgical treatment of 420 patients with complicated course of the calculous cholecystitis were analyzed. The patients were divided
intwo groups: group | (n = 210) where the standard four-trocar LCE was used and the group Il (n =210) where the developed methods of LCE were used. The average age made
up 62 = 6.0 years. Duration of disease made up from 1 month to 35 years.

Results: The patients in group | LCE with complicated course of the acute cholecystitis was performed in 108 (25.7%) cases, chronic —in 102 (24.3%) cases. The patients in group Il
surgical intervention with complicated course of the acute cholecystitis was performed in 112 (26.7%) cases, chronic —in 98 (23.3%) cases. The patients of group l intraoperative injuries
were observed in 12 (5.7%) cases and patients of group Il - in 4 (1.9%) cases. The conversion was applied in 13 (6.2%) and in 4 (1.9%) cases, respectively. 2 (0.9%) patients died.
Condlusions: Introduction of the developed methods of LCE with complicated course of the calculous cholecystitis allows to reduce the frequency of intraoperative injuries by

3,8% and conversion rate — by 4,3% (p <0,001).

KEY WORDS: complicated course of the acute and chronic calculous cholecystitis, laparoscopic cholecystectomy, intraoperative injuries

INTRODUCTION

The incidence of GSD disease in the last decades has a tendency
to increasing, especially its complicated forms [1, 2]. Among the
population of Europe, the incidence of GSD disease makes up
17-25%, over the age of 60 — 35-55% (3, 4]. Among the patients
with complicated GSD 65-70% are persons of elderly and old age
[5]. LCE hasbecome “gold standard” in treatment of GSD. The ad-
vantages of LCE over the open method are determined by the less
trauma of abdominal wall, decrease in the level of complications
and decrease in the duration of stay of the patient in the hospital
[6, 7]. However, introduction of LCE is accompanied by increase
in the frequency of the bile duct injuries by 2-5 times compared
with the open method of surgery, and transfer to the conversion
negates main advantages of the laparoscopic access [8, 9, 10].

THE AIM

To improve the results of treatment of the patients with
complicated course of the calculous cholecystitis by devel-
oping new methods of the laparoscopic cholecystectomy.

MATERIALS AND METHODS
In the period from 2002 to 2018 at the surgical clinic of the
medical faculty No. 2 of National Pirogov Memorial Medical
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University, Vinnytsya there were 420 patients with compli-
cated course of the calculous cholecystitis treated. There
were 133 men (31.7%), and 287 (68.3%) women. Average
age was 62 + 6.0 years. Duration of disease made up from
1 month to 35 years.

The complicated course of the acute calculous chole-
cystitis was observed in 220 (52.4%) patients, including
empyema of gallbladder - in 74 (17.6%), perivesical infil-
trate — in 83 (19.8%), perivesical abscess — in 22 (5.2%),
biliary peritonitis — in 6 (1.4%), choledocholithiasis - in
35 (8.4%) cases. The complicated course of the chronic
calculous cholecystitis was registered in 200 (47.6%)
patients, including sclerotic gallbladder - in 49 (11.6%),
gallbladder hydrops - in 37 (8.8%), widespread adhesion
process — in 66 (15.7%), Mirizzi’s syndrome — in 10 (2.4%),
choledocholithiasis - in 15 (3.6%), biliodigetive fistula - in
5 (1.2%), stenosing papillitis — in 18 (4.3%) cases.

The screening method for diagnostics of gallbladder and
bile duct pathology included transabdominal ultrasonog-
raphy, which was performed for all patients. Echography
study was performed on the diagnostic apparatus Lodg-
iq-500 PRO Series GE. In the patients with obstruction of
the common bile duct (CBD), fibrogastroduodenoscopy
was performed using fibrogastroduodenoscope Pen-
tax-290V. The endoscopic retrograde pancreatic cholan-
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Figure 1. The method of three-trocar
laparoscopic cholecystectomy in the widespread
adhesion process in the hepatoduodenal area

first port — 1

second port —2

third port -3
medioclavicular line — 4
front axillary line — 5
oblique line—6

giography was used for direct contrasting of the bile ducts
using 30% of contrast in volume of 10-20 ml and 3-5 ml
for contrasting of the main duct of pancreas. For contrast-
ing of the bile ducts during operation, the intraoperative
cholangiography was performed by administering 10-20
ml of 30% contrast through the cystic duct or by biliary
puncture. By the impossibility of cannulation of the major
duodenal papilla the endoscopic ultrasonography was
performed using the diagnostic apparatus Olympus Exera
EU M 60 and magnetic resonance imaging on the computer
tomography Somatom-CR.

RESULTS AND DISCUSSION
During the study the patients were divided into two
groups: group I, where the standard four-trocar LCE was
performed and described by Reddick-Olsen, included 210
persons and group II - 210 patients, where the developed
methods of LCE were used: “The method of the laparoscop-
ic cholecystectomy in the complicated course of the acute
and chronic calculous cholecystitis” (patent of Ukraine
No. 77985) and “The method of three-trocar laparoscopic
cholecystectomy in the widespread adhesion process in
the hepatoduodenal area” (patent of Ukraine No. 111662).
For prevention of intraoperative injuries of the hepato-
duodenal area the patients of both groups were thoroughly
examined before operation, and the timely scheduled sur-
gical treatment of the patients with GSD was carried out
in the “cold” period. By the acute cholecystitis, LCE was

conducted in period of up to 72 hours from the onset of
the disease, with a lower probability of perivesical compli-
cations. With duration of the chronic cholecystitis over 5
years, there was marked sclerosis of gallbladder wall, that’s
why the planned surgical intervention was attempted at the
shortest duration of GSD.

LCE under the intubation anesthesia was performed
in 298 (69.3%) patients. In 132 (30.7%) patients with the
severe cardiovascular and pulmonary diseases, LCE was
performed under the epidural anesthesia. For the purpose
of anesthesia, catheterization of the epidural space was con-
tinued in early postoperative period. Pneumoperitoneum
was created and maintained at the average pressure level
of 12-14 mm Hg. The maximum intra-abdominal pressure
was 15 mm Hg. The pressure in the abdominal cavity of
patients older than 60 years in presence of cardiovascular
and pulmonary pathology was not more than 10 mm Hg.
By the long surgical intervention, after 20-30 minutes, the
pressure was reduced to 4-6 mm Hg for up to 10 minutes.

LCE in the patients of group I (n = 210) was performed
according to the standard four-trocar method. LCE by
complicated course of the acute calculous cholecystitis
was performed in 108 (25.7%) patients, chronic — in 102
(24.3%) patients.

Four-trocar LCE (Reddick-Olsen) was performed as
follows: 4 trocars were introduced into the abdominal
cavity (the first one, of 10 mm, to the paraumbilical area,
the second, of 10 mm, - to the epigastric area, the third and
fourth, of 5 mm, - in the right hypohondrica area). After
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insertion of instruments into the abdominal cavity, the
main traction was performed for the gallbladder bottom
and lateral traction - for Hartmann’s pocket. Mobilization
of the gallbladder was carried out by the L-shaped elec-
trode from medial surface to lateral in projection of the
gallbladder neck. After discharge of the cystic duct, one
clip was applied proximally and two clips - on its distal
department. The cystic duct was crossed between clips. The
cystic artery was clipped in proximal department or coag-
ulated with bipolar clamp and crossed. After intersection
of tubular structures of the Calot triangle gallbladder was
removed from the liver bed. The gallbladder was removed
from the abdominal cavity through the under-ensiform
access or through the umbilical ring in presence of the
umbilical hernia.

The developed methods of LCE were used for the pa-
tients of group II (n = 210). The operative interference by
the complicated course of the acute calculous cholecystitis
was performed in 112 (26.7%) patients, chronic — in 98
(23.3%) patients.

The method of the laparoscopic cholecystectomy in the
complicated course of the acute and chronic calculous
cholecystitis (patent of Ukraine No. 77985) was applied
in 150 (35.7%) cases. 4 trocars were also introduced in
the abdominal cavity. All ports, except for the first one,
were introduced under control of laparoscope. For the
more secure introduction of the first trocar, aponeurosis
was previously dissected by the scalpel for 3-4 mm. The
direction of the trocars introduction was oblique in pro-
jection of the gallbladder. Then revision of organs of the
abdominal cavity was performed. Due to presence of the
tense gallbladder in 44 (10.4%) patients there was difficulty
in grasping it with a clamp, that’s why the operation was
started with puncture of the gallbladder and evacuation
of its contents. When the acute process lasted for more
than 72 hours, the infiltrate became dense, which created
danger of intraoperative injuries. In 68 (16.2%) patients
due to presence of the dense perivesical infiltrate, which
spread to the hepatoduodenal ligament, it was impossible
to seize the Hartmann’s pocket and to perform the lateral
traction. In such cases, the gallbladder was mobilized from
the lateral (free wall) to the medial wall in the projection of
the gallbladder neck, which made it possible to avoid in-
traoperative injuries. After mobilization of the gallbladder
neck with a clamp, the lateral traction for the Hartmann’s
pocket was performed. Dissection of the cystic duct and
arteries was carried out with opening of the Calot triangle
at the sufficient distance from the major bile ducts and
blood vessels. The cystic duct was dissection to distance
sufficient for its clipping and crossing. First, the proximal
clip was laid as close as possible to the gallbladder neck,
and then - two clips to distal section of the cystic duct. It
was crossed between the clips. With diameter of the cystic
duct over 5 mm it was clipped by the cascade technique.
For this purpose, the clip was placed on 2/3 of diameter
of the duct and crossed it over the clip. After that, the sec-
ond clip was placed and the duct was completely crossed.
The cystic artery was clipped in the proximal department
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with one clip or coagulated with the bipolar clamp, leav-
ing a long residual limb. Crossing of the cystic artery was
performed by the L-shaped electrode or scissors near the
gallbladder wall. In the pronounced infiltrative changes
the full mobilization of main trunk of the cystic artery was
not the aim. In such cases, the vessels were clipped which
clearly passed on the wall of the gallbladder (arteries of II,
III order). After intersection of the cystic duct and arteries,
the gallbladder was isolated from the bed in the connective
tissue layer between the wall of the gallbladder and the
liver parenchyma. For the clear detection of the connective
tissue layer, traction of the gallbladder was performed for
the bottom in opposite direction to the mobilization area.
In the postoperative period, for control of bile leakage
and hemorrhage, the subhepatic space was drained by the
tubular drainage, which was removed on 1-2 day of the
postoperative period.

In the presence of the sclerotic gallbladder in 30 (7.1%)
patients LCE had technical difficulties due to induration
and rigidity of its walls, filling of the lumen of the gallblad-
der with stones, shortening and shrinking of the tubular
structures of the Calot triangle. Due to induration and
shrinking of the gallbladder walls, lateral traction for the
Hartmann’s pocket was more difficult, and there was high
placement of the cystic duct and artery observed. In such
cases, the gallbladder was mobilized from the lateral wall
to the medial one in projection of the Hartmann’s pocket.
High mobilization of the gallbladder made it possible to
avoid intraoperative injuries. In 8 (1.9%) patients with the
severe sclerotic changes removal of the gallbladder from
the bed created danger of significant damage to the liver.
In such cases, the anteriolateral wall of the gallbladder was
cut oft by the scissors or the L-shaped hook. After that the
mucoclase of the back wall was carried out by the bipolar
clamp. The cut part of the gallbladder together with its
contents was placed in the container and removed from
the abdominal cavity.

By the excessive peritoneal adhesion in the hepato-
duodenal area there is a risk of the intraoperative bile
duct injuries by introducing of the first and third trocars.
In such cases, in 60 (14.3%) patients, the method of
three-trocar laparoscopic cholecystectomy in the wide-
spread adhesion process in the hepatoduodenal area was
used (patent of Ukraine No. 111662). Prior to the surgery,
the transabdominal ultrasonography of the paraumbilical
area was performed to prevent intraoperative injuries by
introducing of the first trocar. The first port 1, of 10 mm
in diameter, was introduced into the paraumbilical area.
Under laparoscopic control, the second port 2, of 10 mm
in diameter, was introduced to the epigastric area. After
revision of the abdominal cavity, the third port 3, of 5
mm in diameter, was introduced in the middle of distance
between the medioclavicular line 4 and the front axillary
line 5 at the intersection with the oblique line 6, which
connects the right arc of the ribs with the navel (figure
I). In the presence of the widespread peritoneal adhesion
process in the subhepatic space, the low input of the third
port made it possible to prevent injuries to the tubular
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structures of the hepatoduodenal area. With the help of a
grasper, introduced into the abdominal cavity through the
third trocar, main traction was performed for the bottom
of the gallbladder. The dissection of the adhesions was
carried out by the L-shaped electrode at distance necessary
to mobilize the gallbladder neck. After that, the lateral
traction was performed on the gallbladder neck with the
grasper from the third port. Due to the fact that the third
trocar was located in the middle of distance between the
medioclavicular line and the front axillary line, traction
for the bottom and neck of the gallbladder was carried out
without any technical difficulties and did not complicate
the course of the surgical intervention.

In the patients of both groups, 75 (17.9%) minimally
invasive interventions were performed on the bile ducts.
By the complicated course of the acute calculous chole-
cystitis in 30 (7.1%) cases the two-stage tactics was used
(LCE with the endoscopic transpapillary interventions in
early postoperative period). At the first stage endoscopic
hydrostatic balloon dilation of the major duodenal papilla
was performed in 3 (0.7%) patients in the presence of sin-
gle stones with the diameter of up to 5 mm located in the
distal parts of the CBD. In 27 (6.4%) patients endoscopic
papillosphincterotomy (EPS) was performed. Spontaneous
passage of stones of up to 10 mm in diameter occurred
in 11 (2.6%) of the cases. Lithoextraction by means of
the Dormia basket (Olympus FG-22Q, Boston scientif-
ic trapezoid RX) was performed in 10 (2.4%) patients.
Mechanical lithotripsy was performed using Olympus
BML-201Q lithotripter in 6 (1.4%) patients with diameter
stones of 10-20 mm, after what the fragmentated stones
were removed with the Dormia basket. The single-stage
interventions (LCE with the lithoextraction through the
cystic duct) were performed in the presence of the not
dense perivesical infiltrate in 5 (1.2%) patients, when CBD
was defined without technical difficulties.

In the presence of complicated course of the chronic
calculous cholecystitis, the two-stage tactics (EPS followed
by LCE) was used in 10 (2.4%) patients with choledocholi-
thiasis and 18 (4.3%) — with the stenosing papillitis, which
were diagnosed before surgery. The time interval between
EPS and LCE was minimal (2-3 days), which reduced the
risk of migration of the stones in CBD. In the absence of
the sclerotic gallbladder and excessive peritoneal adhesion,
the one-stage intervention was performed: LCE with the
cysticolithotomy - in 5 (1.2%) patients with choledo-
cholithiasis, LCE with the external drainage of the CBD
through the cystic duct - in 7 (1.7%) patients with Mirizzi’s
syndrome of the I type.

Conversion in the patients of group I was applied in 13
(6.2%) cases due to impossibility of verifying the tubular
structures of the Calot triangle during 30 minutes. The
transrectal minilaparotomy was performed in 6 (2.8%)
patients, including because of the dense perivesical in-
filtrates — in 2 (0.9%), sclerotic gallbladder - in 2 (0.9%),
excessive peritoneal adhesion in the hepatoduodenal area
- in 2 (0.9%) cases. The supramedian laparotomy was
performed in 7 (3.3%) patients: 1 (0.5%) because to inju-

ry of the right hepatic artery, 2 (0.9%) - complete injury
of the CBD, Mirizzi’s syndrome of type II - in 1 (0.5%),
biliodigestive fistula — in 3 (1.4%) cases. In the patients
of group II conversion on the supramedian laparotomy
was performed in 4 (1.9%) cases. The reason for this was:
Mirrizzi’s syndrome of type II - in 2 (0.9%), biliodigestive
fistula — in 2 (0.9%) cases.

The intraoperative injuries of the patients of group I
were observed in 12 (5.7%) patients: complete injury of
the CBD - in 2 (0.9%), marginal injury of the CBD - in 1
(0.5%), clapping of the common hepatic duct - in 1 (0.5%),
cystic duct stump inefficiency - in 3 (1.4%), bile leakage
from the gallbladder bed - in 2 (0,9%), bleeding from the
right hepatic artery — in 1 (0.5%), bleeding from the bed of
the gallbladder - in 2 (0.9%) cases. 2 (0.9%) patients died
due to the extensive myocardial infarction and massive
thromboembolism of the pulmonary artery. The patients of
group Il intraoperative injuries arose in 4 (1.9%) patients:
cystic duct stump inefficiency - in 2 (0.9%), bile leakage
from the gallbladder bed - in 2 (0,9%) cases. There were
no fatalities.

The statistical data analysis showed a statistically sig-
nificant difference of the frequency of the intraoperative
injuries after the standard four-trocar LCE and developed
methods of LCE (p<0.001) and conversions in patients of
groups I and II (p <0.001). The evaluation of long-term
results based on the questionnaire SF-36 (Short Form-36)
showed no real difference in the studied groups of patients.

CONCLUSIONS

1. Introduction of the developed methods of LCE with
complicated course of the calculous cholecystitis allows
to reduce the frequency of intraoperative injuries by 3,8%
and conversion rate — by 4,3% (p <0,001).

2. When combine the calculous cholecystitis with the cho-
ledolithiasis, it is expedient to use the two-stage surgical
intervention: LCE with the endoscopic transpapillary in-
terventions in early postoperative period with the acute
course of the calculous cholecystitis and EPS followed by
LCE for the chronic course of the cholecystitis.

3. The single-stage operations (LCE with the subsequent
intervention on the bile ducts) it is expedient to use in
patients with the acute cholecystitis, complicated by the
not dense perivesical infiltrate, and in absence of the
sclerotic gallbladder and excessive peritoneal adhesion
in the chronic cholecystitis.
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ABSTRACT

Introduction: The problem of psycho-emotional state of patients with asthma is of great importance from a mental and social point of view.

The aim: To find out the factors which influence mental state of adolescents, to determine features of clinical manifestations and of mental status in patients with bronchial
asthma, depending on degree of its control.

Materials and methods: 108 adolescents aged 11-17, ill with BA, of various levels of control. Luscher color test was used to determine the child’s mental status. Anxiety score was
assessed by Spielberger-Hanin State-Trait Anxiety Inventory. Depressive status and depression severity were evaluated by HDRS.

Results: The patients with UC BA reported unsatisfactory living conditions significantly more often compared to those with C BA and the children with PC BA compared to those
with C BA (p<0.01). Patients with PC BA and UC BA were found to have significantly increased proneness to conflict, marked emotional tension and lability, mood swings,
increased anxiety, vulnerability and sensitivity, as compared to those with C BA. Significantly lower state anxiety was revealed in the patients with C BA as compared to those with
PCBA (p =0.004) and UCBA (p =0.0001). Significantly lower mean values of depression values were detected in the patients with C BA compared to those with UCBA (p=0.011)
and PCBA (p=0.0015).

Condusions: The major factors influencing the psychological status of adolescents were: unsatisfactory living conditions, psychic and physical punishment, stress, heavy

workload etc. The patients with BA developed psychological disorders under the influence of those factors.

KEY WORDS: adolescents, bronchial asthma, psychosocial factors, psycho-emotional disorders, psychosomatic pathology

INTRODUCTION

Psychosomatic pathology develops and persists due to a spe-
cial mechanism of relationship between the state of mind and
body - this is the so-called mechanism of vicious circle: so-
matic disorders which develop first result in psychic changes,
and the latter, in their turn, cause further somatic disorders.
Bronchial asthma (BA) is a disease in which psychic and
somatic disorders are closely interconnected and influence
each other, but none of the numerous theories could give
comprehensive explanation of etiology and pathogenesis of
psychosomatic disorders. Study of psychosomatic pathology
development in children, particularly in adolescents, takes
a special place in modern medical science. Adolescence is
one of the critical phases in a person’s life — the period of
hormonal changes and sexual maturation, myelinization
of conductive pathways of the nervous system, personality
development and formation of social attitudes [1]. Age of
adolescence is characterized by strong emotional sufferings,
difficult relations with adults [2, 3]. All these factors can
increase the incidence and severity of BA course in adoles-
cents. Psycho-emotional problems are most evident in the
children with severe asthma [4].
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Significantly high score of anxiety among BA children as
compared to healthy children have been found by a number
of researchers [5].

Modern conceptions of BA pathogenesis include, except
chronic inflammation, the mechanisms of neurogenic in-
flammation, which involve neuropeptides and imbalanced
chains of autonomous nervous system. Continuous effect
of stress inevitably results in exhaustion of psychological
adaptive reserves, leading to the increased risk of somatic
disorders [6].

Thus, BA belongs to classic psychosomatic disorders, but
some authors do not exclude the direct effect of psycho-
logical factors on bronchomotor tone. According to recent
data, about 25-30% of BA exacerbations in children and
adolescents are associated with the periods of emotional
exertion [7]. Changes in emotional and psychic status
lead to more severe BA course as well as to the worsening
of quality of life [8]. There have been numerous studies
of psychosomatic disorders in BA, but few of them deal
with psycho-emotional status of adolescents ill with BA as
well as the role of environmental factors in this status. The
problem of psycho-emotional state in this period of life is
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of great significance from psychic and social point of view,
and study of BA on the basis of integrated psychosomatic
approach is thought to be the most pressing today.

THE AIM

To find out the factors which influence mental state of ad-
olescents, to determine features of clinical manifestations
and of mental status in patients with bronchial asthma,
depending on degree of its control.

MATERIALS AND METHODS

According to the purpose of the study, 108 adolescents (45
females and 63 males) aged 11-17, ill with BA, were examined.
The children were divided into three groups according to BA
controllevel. Group 1 consisted of 36 patients (33.3%) with con-
trolled course of the disease. Group 2 included 38 adolescents
(35.2%) with partially controlled BA course, and group 3 - 34
patients (31.48%) with uncontrolled BA. 54 healthy adolescents
— 22 males and 32 females - served as controls. Along with the
complaints and history details, the most essential psycholog-
ical factors, inducing predisposition to BA development and
influencing the control over the disease in adolescents were
studied. All the children underwent general clinical laboratory
tests, allergic skin tests, determination of specific IG E level,
and pulmonary function test. Anxiety score was assessed by
Spielberger-Hanin State-Trait Anxiety Inventory [9]. Depres-
sive status and depression severity were evaluated by Hamilton
Depression Rating Scale (HDRS) [10]. Luscher color test was
used to determine the child’s mental status. The study was car-
ried out in compliance with the provisions of World Medical
association Declaration of Helsinki (1989), and was approved
by Ethics Committee at Vinnytsia National Pirogov Memorial
Medical University. All patients gave an informed consent to
participate in the study.

Statistical data processing was done with Statistical package
for Windows v. 8.0 (NeAXXR910A374605FA). The normal
distribution was evaluated according to Shapiro-Wilk test.
Digital information of all clinical investigations was processed
by variance statistical method calculating the mean value (M)
and its error (m). For all specific data, the median (Me), lower
and upper quartiles [LQ25-UQ75] were established. The
comparison of quality indicators was performed using the x
criterion. The significance of difference between two means was
calculated by Students t-test (t), between two relative values -
by Fisher angular transformation method (¢*). Comparison
of quantitative values in some clinical groups was done using
non-parametric analogue of ANOVA (analysis of variance) -
Kruskal-Wallis H-test, p<0.05 was considered significant differ-
ence. In case of significant differences between the groups, their
pair-wise comparison was performed using Mann-Whitney
U-test with regard to Bonferroni correction for multiple testing.
The difference between the groups according to Bonferroni
adjustment was considered statistically significant in p<0.017.

RESULTS
The major studied factors, influencing adolescents’ mental
state, were found to be fatigue, anxiety, restlessness, sleep
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disorders, psychic tension and lability. Fatigue was reported
by 76.8% of patients, anxiety and emotional lability - by
48.2% and 37.9% of patients, respectively, while sleep dis-
orders were found in 92.8% of patients. 37.7% of patients
had several signs of anxiety and depressive disorders
(ADD).The questionnaire survey demonstrated that fatigue
occurred in 10.1% of children with controlled BA (C BA)
and in 73.7% of those with uncontrolled course of disease
(UC BA), the percentage being significantly higher (x*
=8,3; p <0.01). Apart from high probability of relationship
between fatigue rate and asthma attacks in patients with
UC BA, relatively high degree of relationship was found
(¢ =0.53, p <0.001). Psychic tension and anxiety was ob-
served significantly more often in adolescents with UC BA
and partially controlled BA (PC BA) than in those with C
BA - 28.7% and 24.9% versus 2.6% (x=5.61; p=0.029; and
X = 10.8; p=0.001, respectively). Sleep disorders occurred
in 8.2% of cases among those with C BA, while they were
found in 98.7% of cases among children with UC BA and
PCBA (x*=8.20; p <0.001) and 92.6% (x*>=10.28; p<0.001),
respectively. ). Apart from high probability of relationship
between sleep disorder rate and asthma attacks in patients
with UC BA and PC BA, high degree of relationship was
found (¢ = 0.71; = 0.68, p <0.001, respectively). Mothers
of the children with UC BA were unemployed four times
as often as those with C BA - 19.0 % versus 5.6 % (x> =8.32,
p <0.01). Among fathers of the children with UC BA and
PC BA there were much less persons of trade jobs than
among fathers of those with C BA (20.3% versus 41.1%;
x* =10.17, p <0.01; 20.3 % versus 55.6%,x* =8.06, p <0.01,
respectively). The results of the study showed that most
of families with UC BA and PC BA children had strained
relations between the parents, different outlook on bring-
ing up children and attitude towards the disease, as well
as other negative factors, in contrast to the families who
had children with C BA.

According to the results of the study, formation and devel-
opment of BA are greatly influenced by unsatisfactory living
conditions. The patients with UC BA reported unsatisfac-
tory living conditions significantly more often compared
to those with C BA (49.4% versus 12.2%, x> =8.57, p<0.01),
and the children with PC BA compared to those with C
BA (46.6% versus 12.2%, x*> =4.16, p<0.01). The families of
C BA children had better living conditions as opposed to
those with UC BA and PC BA adolescents. 78.9% of children
with C BA had a separate room in the family’s private house
or apartment compared to 56.3 % (x* = 6.86, p <0.01) and
49.7 %, (x* =9.22, p<0.01) of those with PC BA and UC BA,
respectively. The children as well as their parents reported
the presence of a private house or apartment with a separate
child’s room to be a positive factor in maintaining family
well-being.

Physical and psychological punishment was found to be
used significantly more frequently by the parents of children
with UC BA and PC BA compared to those with C BA. For
example, punishment of various types, as the main form of
education, was used significantly more often by the parents
of UC BA children compared to those with PC BA (40.7%



FEATURES OF CLINICAL MANIFESTATIONS OF DISEASE AND PSYCHOLOGICAL STATUS OF ADOLESCENTS...

versus 25.2%, p<0.01) and CBA (25.2% versus 5.3 %, p<0.01),
while the parents of children with C BA used occasional
punishment significantly more often as compared to those
with UC BA (65.7% versus 42.1%, p<0.01). No significant
difference in this parameter was found between the children
with PCBA and C BA (65.7% versus 49.5%, p >0.05), PC BA
and UC BA (42.1% versus 49.5 %, p >0.05).

The study demonstrated that the first signs of bronchial
asthma in the examined adolescents were caused by the
following factors: psycho-emotional stress — 18.3%, stressful
situations at school or family (changing school in particular)
- 4.9%, divorce of the parents — 8.5%, loss of the beloved
person - 4.9%.

The adolescents with UC BA and PC BA were found to
have incomplete families as opposed to those with C BA
(13.6% and 15.9% versus 6.1 %, x* =3.72; p <0.05, and ¥
=4.22; p <0.05, respectively), and 51.2% of patients with
UC BA and PC BA lived in the families with low financial
status. The frequency of stress situations among the ado-
lescents was found to be similar: 52.3% - in the patients
with UC BA, 50.8% - with PC BA and 44.5% - with C BA,
with no significant difference between the groups, p>0.05,
respectively. 48.7% of adolescents with UC BA, 33.5% with
CBA and 42.9% of children with PC BA studied at lyceums
and gymnasiums. 28.9% of adolescents with UC BA and
19.8% with PC BA spent their study-free time at the com-
puter (2-6 hours a day on an average), the boys preferring
computer games and the girls - internet, as compared to
the adolescents with C BA, who were engaged in sport
activities significantly more often than being at computer
(40.7% versus 9.4%, p=0.0001). The study demonstrated
that the adolescents with UC BA required communication
with both parents significantly more often compared to
those with C BA - 2.96+0.58 versus 2.18+0.50, p <0.05,
while no significant difference between the groups of the
patients with UC BA and PC BA was detected (2.96+0.58
versus 2.77+0.42, p>0.05). Need in communication with
mother was observed significantly more often in the
adolescents with UC BA compared to those with PC BA
(2.58+0.45 versus 2.02+0.69 p=0.003), while there was no
significant difference between the groups of patients with
UC BA and C BA, PC BA and C BA (2.58+0.45 versus
2.47+0.70, p=0.09 and 2.02+0.69 versus 2.47+0.70, p=0.25,
respectively). Evaluation of emotional affinity with the
child showed the following results: 94.9% of mothers of
C BA children reported mutual understanding and warm
relations, 5.1% - distancing of the child, while 31.0% of
adolescents with UC BA marked the absence of confidential
relations with the parents.

Adolescents with UC BA needed warm relations with
father significantly more often compared to those with PC
BA and C BA (2.09+0.65 versus 1.59+0.84, p=0.0005; and
2.09+ 0.65 versus 1.80+0.95, p=0.02, respectively). Adoles-
cents with C BA reported the wish to communicate with
mother, indicating the lack of contacts which would meet
their emotional need.

Luscher color test was used to determine mental status of
study adolescents.

Analysis of the data obtained found no significant differ-
ences in emotional status of adolescents with C BA as com-
pared to the group of healthy adolescents (by the following
parameters: ostentation (p=0,83), asociality (p=0,96),
environment dependence(p=0,67), frankness (p=0,31),
optimism (p=0,20), need for understanding (p=0,83),
need for communication (p=0,80), need for quietness
(p=0,47), rationality (p=0,49), sensitivity (p=0,11), psychic
lability (p=0,61), craving for dominance (p=0,48), anxiety
(p=0,62), difficulty in adaptation (p=0,21), proneness to
conflict (p=0,79), persistence (p=0,37), fatigue (p=0,46),
feeling of desolation (p=0,24), emotional tension (p=0,22),
emotional immaturity (p=0,62), emotional vulnerability
(p=0,49)) (Fig. 1).

Patients with PC BA and UC BA were found to have sig-
nificantly increased proneness to conflict (p=0,004; p=0,002,
respectively), marked emotional tension (p=0,03; p=0,02,
respectively) and lability (p=0,016; p=0,003, respectively),
mood swings (p=0,001; p=0,007, respectively), increased
anxiety (p=0,028 and p=0,047), vulnerability (p=0,0059 and
p=0,008), and sensitivity (p=0,006 and p=0,007, respective-
ly), as compared to those with C BA (Fig. 2).

The desire to free from restrictions and craving for
freedom and self-affirmation proved to be significantly
stronger among wide range of problems in patients with
UC BA and PC BA. Yellow and red colors were first to be
chosen significantly more often both by patients with UC
BA and those with PC BA as compared to those with by
patients C BA (27.3% and 23.3%, versus 10.9 %, p<0.05,
respectively).

The first position of yellow color implied the desire to free
from conflict, hope for freedom. Red and yellow (23.3 %
and 29.8 %, versus 8.7%, p<0.001, respectively) colors took
the second position, while dark blue and violet (24.8% and
20.7%, versus 5.4 %, p <0.001, respectively) colors appeared
on the third position. Besides, 22.2% of adolescents with
UC BA, 18.6 % of adolescents with PC BA and 1,2 % of
adolescents with C BA gave the first position to additional
colors - black, grey and brown, being indicative of need
for escaping the reality, unrealistic requirements to life,
subjectivism, emotional immaturity, non-participation,
detachment, the desire to protect oneself against any ex-
ternal influence.

Besides, black color on the first positions suggested some
additional source of anxiety in children, the protest against
current circumstances, predisposition to depression. In
children with C BA and in the control group red, dark
blue and green colors took the third place significantly
more often, as compared to those with by patients UC BA
and PC BA (33.8 % and 32.2 %, versus 9.3 % and 11,4 %,
p<0.001, respectively).

The average values of both trait and state anxiety by
Spielberger-Hanin State-Trait Anxiety Inventory appeared
to be significantly higher than anxiety scores in healthy
individuals - 44.0 [35.0; 49.0] scores and 41.0 [34.0; 48.0]
scores, respectively, versus 24.0 [22.0; 28.0] and 28.0 [26.0;
32.0] scores, respectively (p<0.05). Adolescents ill with
BA had significantly higher level of trait and state anxiety
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Fig. 1. Indicators of the emotional status of adolescents with C BA and healthy adolescents by Lusher’s test

(TA and SA) by Spielberger-Hanin scale compared to their
healthy counterparts (48.1% versus 8.5 % ¢* emp = 4.732>
L64=¢  p <0.001 and 42.6% versus 6.7 %, @*emp = 4.262
>1.64=¢_ p <0.001, respectively). Low SA level was found
s1gn1ﬁcantly more often in the group of adolescents with C
BA (83.3%) compared to those with PC BA (25.9%), at ¢,
emp=2-819>1.64=¢ p <0.01and UCBA (16.7%), at ¢,
=3.606>1.64=¢ , p <0.01, respectively.

Evaluation of TA and SA in the patients with various
degrees of BA control demonstrated significant difference
in SA between the studied groups (K-W H (2) = 21.47,
p=0.000<0.05), while no significant difference in TA was
found (K-W H (2) =2.75, p= 0.25>0.05). SA level in the
patients with C BA was revealed to be significantly lower
as compared to those with PC BA(M-W U=415, Z= - 2.90,
p=0.004<0.017 = 0.05/3) and UC BA (M-W U=242,
Z= -4.37, p=0.000 <0.017 =0.05/3), while there was no
significant difference in this index between the groups of
patients with UC BA and PC BA (M-W U=445.5, Z=2.26,
p=0.02>0.017), (Fig. 3).

Mean values of depression (DD) in adolescents ill with
BA proved to be 13.1+5.1scores by HDRS scale, being sig-
nificantly higher than those in the control group - 3.3+1.9
scores (p<0.001).

*emp
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The analysis of DD values in the patients with vari-
ous control levels found significant difference between
the groups according to HDRS (K-W test: H (2) =9.85,
p=0.007<0.05). Significantly lower DD values were de-
tected in the patients with C BA compared to those with
UC BA (M-W U=397.0, Z=-2.5, p=0.011<0.017 = 0.05/3)
and PC BA (M-W U=390.0, Z=-3.17, p=0.0015<0.017 =
0.05/3). No significant difference in DD values between
the groups of patients with UC BA and PC BA were found
(M-W U=624.0, Z=-0.24, p=0.080>0.017 = 0.05/3) (Fig. 4).

Thus, bronchial asthma changes the lifestyle of sick
children and negatively influences

their psychological status. BA is known to change the
emotional state of the patients, leading to pathologic anx-
iety, - the factor contributing to emotional hyperfunction.

The data obtained were confirmed by the clinical study
data. In adolescents with UC BA and PC BA, accompanied
by ADD, asthma attacks rate significantly increased un-
like those with UC BA and PC BA with no signs of ADD
(5.240.8 and 4.7+0.5 versus 2.2+0.4 and 1.8+0.2, p<0.05,
respectively). Patients with UC BA and PC BA were found
to require medicines for emergency care significantly more
often as compared to those with no ADD signs (8.7+0.5 and
7.6%0.3 versus 2.3+0.4 and 1.2+0.2, p<0.05, respectively),
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Fig. 2. Indicators of the emotional status of adolescents with C BA, UC BA and PC BA by Lusher’s test.

their hospital stay was 23+2.4 days, being significantly lon-
ger than in patients with no ADD, 11.3£0.9 days, p<0.05,
respectively.

DISCUSSION

Asthma is one of the most common chronic diseases of
childhood. Those particularly affected are young, poor, chil-
dren. Paediatric bronchial asthma causes respiratory related
mortality and morbidity globally and elevates the risk of
psychological and social problems (psychosocial problems);
which may result in poorer asthma control [4, 8, 13, 14]. Some
studies which identify anxiety disorders as very common
among children with asthma. Despite the ample published
research on asthma prevalence and asthma management
interventions, there is little research available on barriers to
asthma care among [1,7, 11, 15]. The data received in the
study are consistent with those obtained by Bellin M. H., et
al,, [7] children with a reduced socioeconomic status have low
levels of control and effects of symptoms. Low socioeconomic
status of mothers can lead to social deterioration or deficits
in many areas such as finance, self-management and home
management, knowledge of the disease, as well as the ability
to understand asthma education.

Tunde-Ayinmode M. E, [8] found that psychological
morbidity was present in 25% of the children. Psychological
morbidity was significantly associated with lower maternal
education (p=0.020) and occupation (p=0.038), polygamy
(p=0.012), fathers having more than 5 children (p=0.027)
and mothers having inadequate spousal support (p=0.012),
which is consistent with our data

Ozkaya E., et al., [11] report that depressive disorders are
also very common or even more prevalent among these
patients, while usually there are cases of anxiety and depres-
sion. The data received in the study are consistent with those
obtained by S.L. Letitre et al., [12] indicating that children
with well controlled bronchial asthma have no increased
risk of anxiety, depression and low self-assessment.

Family factors have always received attention in literature
as being able to influence onset and course of asthma and
as risk factor of psychological morbidity in both child and
family members. Sadof M et al., [13] indicate that family
emotional characteristics, asthma management behaviors,
and physiological factors account for key influences on
pediatric asthma onset and outcomes. Behavioral and
physiological mechanisms may act independently or may
interact to affect asthma manifestations. Families with
specific emotional characteristics may be at an elevated
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Fig.3. Levels of TA and SA by Spielberger-Hanin scale in adolescents ill with
BA of various control levels (scores).

risk for poorer asthma outcomes. Different types of pa-
rental stress/coping behaviors and parenting styles may
differently predict their children’s asthmatic status, and
such associations may change as children grow, which is
consistent with our data.

Goodwin R. D, et al., [14] found that more severe and
persistent asthma at age 5 was associated with significantly
increased odds of affective, anxiety, somatic, oppositional
defiant and conduct problems at ages 5-17. Mild asthma
and remitted asthma were not associated with heightened
vulnerability to mental disorders. Results suggest that
youth with symptomatic asthma are more likely to suffer
from a wide range of mental health problems, and that the
likelihood of mental health problems appears to increase
as a function of asthma severity. Youth with poorly con-
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Fig. 4. Values of HDRS scale in adolescents with BA and various types of
disease control (scores).

trolled and/or more severe and persistent asthma may be
considered a vulnerable group who might benefit from
mental health screening in clinical, school and commu-
nity settings. According to our data, patients with UC
BA had the signs of depression and anxiety significantly
more often, while mental state of adolescents with C BA
was characterized by low anxiety score and depression.
The data received in the study are consistent with those
obtained by Brady A.M., Deighton J. et al,, [15] found a
strong relationship between asthma in adolescence and
an increase in the prevalence of anxiety and depressive
disorders. The psychological characteristics of asthmatic
patients and the presence of mental problems, have been
shown to be linked to both asthma severity and level of
disease control.

According to Yatham L.N,, et al,, [6] anxiety produces
constant tension, similar to chronic uncontrolled stress
with consequent disturbances in neuromediator system
which influence the immune system and lead to persistent
BA. Psychological trauma (even the minimal one), in its
turn, enhances the anxiety, leading to the development
of clinical symptoms of the disease due to neuropeptide
overproduction, as well as the activation of sympathetic
or parasympathetic nervous system. Increased anxiety,
combined with atopic mechanisms of BA formation, result
in more severe clinical manifestations of the disease and
contribute to its progression.

Difficulties in achieving the objectives of asthma ther-
apy suggested by current guidelines may depend also on
psychological factors. Despite numerous data support
this association, a causal relationship between asthma
and mental health is not clear. Independently of the na-
ture of this association, when a psychological problem or
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difficulty is present, it interferes with an optimal disease
management, especially in patients with severe asthma
and poor control. At the same time, the psychological
characteristics of asthmatic patients have an influence on
symptoms’ recognitions, daily management and disease
outcomes.

A screening of mental symptoms and psychological as-
pects that are known as associated to asthma, could lead
to plan appropriate intervention to better control asthma
and to improve the patient’s well-being.

CONCLUSIONS

The main factors influencing mental status of adolescents
were: psychic and physical punishment, absence of trusting
relationships with parents, stress, heavy workload, emo-
tional lability and tension. The results obtained were indic-
ative of emotional disorders in adolescents ill with BA, their
severity depending on the level of disease control. Under
the influence of those factors, patients with BA developed
the following psychological disorders: anxiety, psychic and
emotional tension, restlessness. Patients with UC BA most
often had the signs of depression and anxiety, while mental
status of adolescents with C BA was characterized by low
anxiety score and depression.
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ABSTRACT

Introduction: The biochemical markers of the connective tissue metabolism in blood serum may characterize the disturbances in inflammatory, destructive processes, and
also serve the criteria for diagnostic evaluation of the state of cartilage and bone tissue of the joints in knee osteoarthritis to control the effectiveness of conservative treatment.
The aim: determination of biochemical markers of connective tissue metabolism in the blood of patients with the 1and 2" stages of knee osteoarthritis in order to prove the
effectiveness of the complex conservative treatment of patients with the use of low-intensity infrared laser radiation.

Materials and methods: During the study we examined 80 patients with the 1*and 2™ stages of knee osteoarthritis according to the Kellgren and Lawrence classification.
Some patients were prescribed diclofenac sodium and glucosamine hydrochloride, others were prescribed an additional course of laser therapy.

Results: At the end of the treatment the group of patients with knee osteoarthritis who were treated with the use of laser therapy, diclofenac sodium and glucosamine
hydrochloride, showed a decrease in the content of the following blood serum components: glycoproteins (by 28.9 %), sialic acids (by 28.8 %), chondroitinsulfates (by 91.3 %)
due to chondroitin-6-sulfate, activity of alkaline phosphatase (by 36.1 %) compared with the indicators before treatment.

Condlusions: a more significant decrease in the inflammation and destruction of the cartilage tissue of the affected joints was observed during knee osteoarthritis treatment

with the use of laser therapy than without it.

KEY WORDS: knee osteoarthritis, patients, laser therapy, glucosamine hydrochloride, sodium diclofenac

INTRODUCTION

Modern views to connective tissue in the human body do
not characterize it as a component of organs and systems,
but present it as an integrative buffer environment. At
present, it is impossible to consider connective tissue ele-
ments of joints as separate components of any pathological
process, especially at knee osteoarthritis [1]. All cellular
and fibrous elements of the matrix connective tissue are
surrounded by gelatinous substance, which, on the one
hand, participates in their integration; on the other hand, it
prevents their convergence and aggregation. This substance
provides metabolic processes between the blood and cells
that are located outside the vascular bed. In this regard,
the substance is defined as the integrative buffer metabolic
environment of the connective tissue, which is known in
the literature as the main substance. The degree of tissue
concentration and density depends on its localization.
Thus, this substance has a liquid jelly-like consistency in
the intercellular space of loose unformed connective tissue,
and in the hyaline cartilage tissue, it determines the elastic
properties of the cartilage, which enable it to function as a
shock reducer. The main substance is a multicomponent
system. Its main component is glycoconjugates (glycopro-
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teins and proteoglycans), as well as water [2, 3]. Proteo-
glycans create the structural basis of the gel, and water is a
solvent for substances that are present in it, and is involved
in depreciation. This water contains inorganic ions, blood
proteins and urea, products of metabolism of parenchymal,
myeloid and connective tissue cells, as well as products of
their synthesis: soluble forms of fibrous proteins, proteogly-
cans, glycoproteins and complexes formed by them [4, 5].
It is obvious that the biochemical markers determining any
components of glycoconjugates in biological fluids (blood,
urine) can indirectly characterize metabolic disorders in
inflammatory and destructive processes. They can also
become the criteria for diagnostic evaluation of the state
of connective tissue elements of the body, in particular,
cartilage and bone tissue joints in knee osteoarthritis both
for evaluating the course of the disease and determination
of the leading parts of its pathogenesis, and for monitoring
the effectiveness of conservative treatment [6].

THE AIM
The aim of the study was to determine the biochemical
markers of connective tissue metabolism in the blood of
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patients with the 1% and 2" stages of knee osteoarthritis in
order to prove the effectiveness of complex conservative
treatment of patients with the use of low-intensity infrared
laser radiation.

MATERIALS AND METHODS

The research was carried out on the basis of the consulta-
tive-polyclinic department, departments of conservative
treatment and rehabilitation, laboratory diagnostics and
immunology of the Sytenko Institute of Spine and Joint
Pathology, National Academy of Medical Sciences of
Ukraine. The clinical study was based on the observation of
80 patients with knee osteoarthritis of the 1*'and 2" stages
according to the classification of Kellgren and Lawrence
[7]. The duration of the disease varied from 2 weeks to 10
years. Additionally, we involved 30 volunteers, they made
up a control group of practically healthy people, aged from
25 to 63 (mean age 38.6 + 1.8 years).

According to anamnestic data, 14 patients (17.5 %) in-
dicated the knee injury as a possible trigger factor in the
development of knee osteoarthritis, 28 patients (35%) re-
ported chronic overload of the lower extremities, although
38 patients (47.5 %) failed to identify the causative factor
for the development of knee osteoarthritis. Taking into
account the nascence of the first symptoms of the disease,
the patients were distributed as follows: 15 (18.8%) of
them suffered from knee osteoarthritis up to 1 month, 31
(38.8%) patient had it from 1 to 12 months, 28 (35%) pa-
tients suffered from knee osteoarthritis from 1 to 5 years,
and 5 (6.6%) patients had it from 5 to 10 years.

In the process of treatment all patients were divided into 2
groups. The first group consisted of 40 patients, 16 men and
24 women. The age of the patients was from 18 to 67, and
the average age was 38.2 + 15.7. This group of patients was
treated with the use of diclofenac sodium and glucosamine
hydrochloride. The second group also included 40 patients,
among whom there were 15 men and 25 women. The age
of patients was from 19 to 63, and the average age was 40.7
+ 16.2 years. Besides diclofenac sodium and glucosamine
hydrochloride this group patients were prescribed a course
oflaser therapy. These patients took medications twice a day.
The control test was administered to patients after 30 days
from the treatment beginning. Laser therapy was performed
using the CM-3 (Nizhyn Laboratories of Scanning Devic-
es) device, which generates infrared laser radiation with a
wavelength of 0.8-0.9 microns, with an output of 1.5 mW.
At irradiation of knee joints, we used the scanning beam in
the form of a grid 60 cm? in size with 3-4 fields. The time of
one procedure did not exceed 25-30 minutes, and the dose
was 0.3 ]. The course of treatment consisted of 10 procedures.
At the end of treatment, we performed the control clinical
examination and determined the content of biochemical
markers in blood serum. The research plan was approved
by the Bioethics Committee of “Sytenko Institute of Spine
and Joint Pathology”, Protocols Ne 81 of December 20, 2010.

The activity of alkaline phosphatase in the patients’ blood
serum was determined by the kinetic method, glycopro-

teins were assessed by Steinberg-Dotsenko method, sialic
acids were measured by Hess method, chondroitin sulfates
were assessed by Nemeth-Csoka method in L. I. Slutskii
modification, fraction of glycosaminoglycans (GAG) were
determined using M. R. Stern et al method [8, 9]. The sta-
tistical analysis of the data was carried out using software
packages Microsoft Excel XP and Statsoft Statistica 10.0.
Comparison of patient groups was performed according
to Student’s parametric criterion and Wilcoxon’s non-para-
metric criterion [10].

RESULTS AND DISCUSSION

The collapse of collagen and proteoglycans in the cartilage
of the knee joints in knee osteoarthrosis is reflected in such
biochemical markers as glycoproteins, chondroitin sulfates,
and glycosaminoglycans fractions. This fact was confirmed
during the experimental study on rats [11]. According to
the results of biochemical study of blood in patients with
the 1* and 2" stages of knee osteoarthrosis, the content
of glycoproteins was increased by 55%, sialic acids was
increased by 54.7% compared with these indicators in
clinically healthy subjects. Increasing their concentration
in blood indicates the presence of inflammatory process
in the body, apparently due to inflammatory-destructive
disorders in the joints during knee osteoarthritis. Glyco-
proteins of cartilage tissue perform the following functions:
maintain the connection of chondrocytes with the matrix
and stabilize its structure, facilitate the attachment of
chondrocytes to the matrix, bind calcium, participate in
the formation of joints and enhondral ossification, bind
to collagen of the 2™ type and proteoglycans, strengthen
connections between agrekan and hyaluronic acid. Car-
tilage glycoproteins also participate in the differentiation
and stabilization of the chondrocytes phenotype, bind
to proteoglycans, and can be expressed in osteoarthrosis
getting into the bloodstream. The content of chondroitin
sulfates in patients with early stages of knee osteoarthritis
was increased by 3.3 times due to the glycosaminoglycans
fraction increase (chondroitin-6-sulfate) compared with
clinically healthy people. The activity of alkaline phospha-
tase increased by 94.5% compared with clinically healthy
people, which can be obviously explained by increased
activity of bone tissue osteoblasts. All of the above-men-
tioned changes are due to inflammation and catabolism
of proteoglycans of joints cartilage tissue in knee osteo-
arthritis (Table I).

In the study of glycoprotein content in blood serum of
patients with knee osteoarthritis who were treated with-
out laser therapy, we observed a decrease of this indicator
by only 17.4% compared with the same indicator before
treatment. The content of sialic acids in serum decreased by
18.6%, chondroitin sulfates lessened by 25.3%, and alkaline
phosphatase activity dropped by 21.6% compared with
the pre-treatment rates. Such a dynamics of biochemical
markers data indicates a decrease in the intensity of the
inflammatory process in joints during knee osteoarthritis.
But it should be noted that the content of glycoproteins and

803



Kyrylo V. Makolinets et al.

Table . Biochemical markers will be connective tissue in serum of blood and urine in patients with early stages of knee osteoarthritis (M+m)

Control group, Patients with osteoarthritis,

Biochemical markers

n=30 n=80
Glycoproteins, g/l 0.60+0.06 0.93+0.06 ***
Sialic acids, mmol/I 1.92+0.15 2.97+0.07 ***
Chondroitin sulfates, g/I 0.078+0.003 0.256+0.015***
Total GAG, g/| 0.123%0.009 0.120+0.003
| fraction GAG, g/I 0.060+0.003 0.084+0.002 ***
Il fraction GAG, g/I 0.036+0.004 0.022+0.002 ***
Il fraction GAG, g/I 0.027+0.003 0.014+0.002 **
Alkaline phosphatase, U/L 4.00+0.04 7.78+0.17 ***

Notes: ** — p<0.01; *** — p<0.001 compared with the control group

Table 1. Dynamics of biochemical markers of connective tissue in patients with knee osteoarthritis during treatment without the use of laser therapy (Me, 25%—75%)

During the treatment, n=40

Biochemical markers Control group, n=30

Before treatment After treatment
Glycoproteins, g/l 0.60 0.92 0.76 ™
ycop "9 0.48-0.72 0.88-0.93 0.73-0.78
Sialic acids, mmol/I 1.92 2.90 2.36 %
' 161-223 2.80 - 3.00 2.28-245
- 0.078 0.245 0.183 ***
Chondroitin sulfates, /I 0.072 - 0.084 0.231-0.265 0.174 - 0.204
0.123 0.129 0.120
Total GAG, g/ 0.105 - 0.141 0.121-0.140 0.113-0.130
. 0.060 0.078 0.069 *
| fraction GAG, g/1 0.054 — 0.066 0.074 - 0.085 0.064 - 0.074
. 0.036 0.029 0.026 *
Ilfraction GAG, 9/1 0.028 - 0.044 0.028 - 0.032 0.024 - 0.028
‘ 0.027 0.021 0.024
lllfraction GAG, g/! 0.021-0.033 0.019-0.024 0.023-0.026
. 4.00 7.60 5.96 *
Alkaline phosphatase, U/L 3.92-408 7.00-8.25 549647

Notes: * — p<0.05; *** — p<0.001 compared to before treatment by Wilcoxon

sialic acids in the blood serum of this group of patients did
not reach the level of clinically healthy persons. The redis-
tribution of the fractional glycosaminoglycans composition
in the group of patients who did not use laser therapy was
as follows: the 1* fraction increased by 11.5%, the 2" frac-
tion decreased by 10.3%, the 3" fraction did not change
compared with the indicators before treatment (Table II).

Having analyzed the results of biochemical markers we ob-
served a significant decrease in blood levels of glycoproteins,
sialic acids and chondroitin sulfates in the group of patients
treated with low-intensity infrared laser radiation and drug
medications. After therapy, the content of glycoproteins de-
creased in blood serum by 28.9% and sialic acids lessened by
28.8%, which can be explained by a significant decrease in
the activity of the joints inflammatory process during knee
osteoarthritis. It should be noted that these rates did not differ
from the values of clinically healthy subjects after the course
of treatment, which indicates a higher efficiency of the treat-

804

ment regimen with the use of laser therapy than without it. It
is obvious that the activity of the inflammatory process in the
connective tissue of the joints under the influence of infrared
laser radiation, diclofenac and glucosamine hydrochloride
decreases faster and more significantly than in patients treated
without laser therapy. Decrease in the activity of degenerative
processes in cartilage tissue of joints of patients in the early
stages of knee osteoarthritis was confirmed by the decrease
in serum chondroitin sulfate serum concentrations by 91.3%
compared with the indicator before treatment, mainly due
to chondroitin-6-sulfate. The alkaline phosphatase activity
was decreased by 36.1 % after therapy. This fact confirms
the decrease in the activity of osteoblasts of the connective
tissue of the affected joints. This suggests that the activity of
osteoblasts of bone tissue begins to increase at the very begin-
ning of the disease development. This means that without an
appropriate early treatment using a complex of medical and
physiotherapeutic measures, the pathological process in the
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Table Il1. Dynamics of biochemical markers of connective tissue in patients with knee osteoarthritis during treatment with the use of laser therapy (Me, 25%—75%)

. . Control grou
Biochemical markers group,

During the treatment, n=40

n=30 Before treatment After treatment
Glycoproteins, g/I 0.60 0.90 0.64 ™
ycop "9 0.48-0.72 0.87 - 0.92 0.62 - 0.66
Sialic acids, mmol/I 1.92 292 2.08 =+
' 161-223 2.08-3.05 199-2.17
. 0.078 0.243 0.127 ***
Chondroitin sulfates, g/1 0.072 - 0.084 0227 -0.270 0.118-0.140
0.123 0.131 0.124
Total GAG, g/! 0.105 - 0.141 0.124-0.135 0.118-0.127
. 0.060 0.082 0.060 ***
| fraction GAG, g/ 0.054 - 0.066 0.078 - 0.084 0.057 - 0.062
. 0.036 0.030 0.036
llfraction GAG, 9/! 0.028 - 0.044 0.028 - 0.031 0.035 - 0.037
. 0.027 0.019 0.026 *
lltfraction GAG, o/l 0.021-0.033 0.018 - 0.020 0.020 - 0.028
) 4.00 7.85 5,02 ***
Alkaline phosphatase, U 3.92-408 6.90 — 8.45 442 -541

Notes: * — p<0.05; *** — p<0.001 compared to before treatment by Wilcoxon

joints can lead to severe metabolic disorders from the side of
the cartilage, and from the bone tissue. Thus, in assessing the
degree of metabolic disorders in the body of patients at early
stages of knee osteoarthritis, the decline in the activity of the
enzyme alkaline phosphatase has not only a diagnostic but
also an important prognostic value (Table III).

Thus, having compared two groups of patients with
knee osteoarthritis treated with different regimens, it can
be noted that the treatment scheme with low-intensity
infrared laser radiation, sodium diclofenac and glucos-
amine hydrochloride was more effective compared to
drug therapy. Therefore, the effectiveness of the complex
treatment regimen using laser radiation and medication
was confirmed by a more significant decrease in the bio-
chemical markers of inflammatory-distractive changes in
the connective tissue of the affected joints in patients with
knee osteoarthritis.

CONCLUSION

The obtained results showed an increase in the content of gly-
coproteins by 55%, sialic acids growth by 54.7%, chondroitin
sulfates increase by 3.3 times due to chondroitin-6-sulfate,
and alkaline phosphatase growth by 94.5% compared with
those in clinically healthy individuals, indicating the in-
flammatory and destructive changes in knee joints in the
early stages of the disease, and requiring the appointment of
integrated therapy. The patients treated only with diclofenac
sodium and glucosamine hydrochloride showed the content
of glycoproteins in blood serum decreased by 17.4%, sialic
acids lessened by 18.6%, chondroitin sulfates decreased by
25.3%, and alkaline phosphatase activity slowed down by
21.6% after treatment compared with the indicators before
treatment. The group of patients with knee osteoarthritis

treated with the use of laser therapy, diclofenac sodium
and glucosamine hydrochloride showed the decrease in the
content of glycoproteins by 28.9%, sialic acids — by 28.8%,
chondroitin sulfates — by 91.3% due to chondroitin-6-sulfate,
and alkaline phosphatase activity slowed down by 36.1%
after treatment in comparison with the indicators before
treatment. The above mentioned results showed a more
significant decrease in the inflammation and destruction
of the cartilage tissue of the affected joints in the treatment
of knee osteoarthritis after application of laser therapy than
without it.
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ABSTRACT

The aim of the work was assessment of the criterial significance of the complex of early immunological reactions of the organism, pathomorphological and genotoxic changes
in the organs for the acceleration of testing and hygienic assessment of carcinogenic danger of chemical substances.

Materials and methods: Investigations were carried out in the chronic experiment on white random-bred male mice and included 2 series of the investigations: 1 — application
of benz(a)pyrene on skin in different doses (10.5ug; 2.1ug; 0.21g); 2 - peroral administration of benz(a)pyrene and phenol (single dose - 0.1 mg). Genotoxic changes in skin
and forestomach were assessed with the help of micronuclear test.

Results: Under carcinogen exposure, regardless of routes of administration we determined an increase frequency of the cells with micronuclei and suppression of T-link of
immune system during the first month which were characterized by a parallelism of development, unidirectional relative to carcinogenesis and presence of reliable reverse
correlative connection between them. In the period between the Tt and the 3d months we observed a stabilization of the number of cells with micronuclei and deepening of
immunosuppression at the expense of the suppression of humoral chain of the immunity.

Condlusions: The obtained data became a basis for the development of methodic scheme of accelerated testing of the chemical substances under investigations for carcinogenicity

and hygienic setting of genotoxic carcinogens.

KEY WORDS: micronuclear test, immunosuppression, benz(a)pyrene, phenol, acetone.

INTRODUCTION
A primary prophylaxis of ecodependent forms of the ma-
lignant tumors among population is known to imply the
timely revealing of carcinogenic factors and development of
the measures for man’s protection from their adverse effect.
According to the USA National Toxicological Program
a total number of chemical substances in a manss life, in-
dustrial medium and environment exceeds 100 thousand
[1]. 5-10% of them are supposed to be the carcinogens [2].
Special urgency of this problem is illustrated by the
fact that only nearly 3000 chemical compounds were
studied from the whole number of chemical substances.
Carcinogenicity was demonstrated in the experiments on
the animals and in the epidemiological investigations for
almost 1000 of them. At present time 113 agents which
contain chemical substances, including medicinal, and
also biological, household, and physical factors, industrial
processes are considered by the experts of the Internation-
al Agency for Cancer Research as the human carcinogenic
agents and 66 are probably carcinogenic [3]. At the same
time their control and assessment become complicated
because of the absence of correspondent hygienic stan-
dards in the Ukrainian base. By present time hygienic
standards have been adopted only for 17 compounds and
only for 5 taking into account the carcinogenic criteria
of damage [4].

Wiad Lek 2019, 72, 5 cz. |, 807-812

Mentioned circumstances tell about permanent necessity
of the intensification of this process. In this connection we
propose one of possible approaches which must promote a
solution of the issue of the accelerated hygienic setting. For
the determination of such an approach we performed experi-
mental investigations, including a study of the complex of joint
immunological reactions of the organism, pathomorpholog-
ical and genotoxic changes in the organs of the experimental
animals at different ways of entry (skin application and peroral
administration) of carcinogenic and toxic substance.

THE AIM

The aim of the work was assessment of the criterial signif-
icance of the complex of early immunological reactions of
the organism, pathomorphological and genotoxic changes
in the organs for the acceleration of testing and hygienic
assessment of carcinogenic danger of chemical substances.

MATERIALS AND METHODS

Experiment was carried out on the white random-bred
male mice with a body weight of 15-20 g at the beginning of
the experiment., purchased in the nursery “Phoenix” (Kiev)
and included 2 series of research: the 1* - application of
benz(a)pyrene on the skin; the 2™ - peroral administration
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of benz(a)pyrene (BP) and phenol. For administration we
used the substances (BP, phenol, acetone) produced by
SIGMA-ALDRICH, Germany.

For application we took 160 mice divided into 5 groups.
Application of BP in the form of acetone solution (in the
volume of 0.1 ml) was carried out with the help of pip-
pet-doser on the areas of the skin on interscapular part of
previously sheared back. Single doses of BP made up 0.21
ug.; 2.1 ug; 10.4 ug. Two groups of mice were the control
ones: mice of the first group were put on the applications
of the solutions (acetone) in the same volume, the second
group was an intact control. Substances were applied 5
times a week during 11 months.

The second series of the experiment was performed on
195 mice divided into 4 groups which contained intact
control, control of the solvent - triethylene glycol (TEG)
and 2 groups of animals taking BP or phenol isolatedly in
the equal single doses of 0.1 mg. Substances in the volume
of 0.2 ml were administrated intragastrically on an empty
stomach by the probe once a week up to the end of the
experiment lasted for 14 months.

Periodically in a day after last exposure of the substance,
on the 8%, 22, 90™ days and after 6, 11 months from the
beginning of the experiment at the skin applications, 9™,
31%, 95", days and 6, 11, 14 months at peroral adminis-
tration, 6 animals from each group were killed by means
of dislocation of the vertebrae of the cervical part of the
spinal column and took the material for study. The work
with the animals was performed in accordance with the
rules of local Committee for Bioethics [5].

Mutagenic effect was determined with the help of micro-
nuclear (MN) test [6, 7] taking into account literary data
about its advantages [8]. Method is a useful and informa-
tive enough short-term test (STT) for the identification of
genotoxicity, it is relatively simple, available, economically
profitable, it allows to explore a large number of chemical
substances for a short period of time. Taking into account
a coincidence of organospecificity of MN test with the lo-
calization of carcinogenic effect [9], on the one hand, and
an advantage of local character of the BP exposure, on the
other hand, mice’s skin and forestomach were taken for the
study of the mutagenic effect and the morphological changes.

ZEISS and BIOLAM light-optical microscopes at the
magnifications x1000 and x900, respectively, were used
for the analysis of the number of the cells with MN. Iden-
tification of MN was performed by the criteria presented
in literature [10].

Immunological disorders were determined simultane-
ously with the determination of genotoxic effect by means
of the determination of the content of leucocytes in the
peripheral blood and their cell composition; amount of
T- and B - lymphocytes, natural cells-killers, and the re-
actions as well: degranulation of basophils (after Shelly),
inhibition of the spreading of macrophages, phagocytosis,
precipitation of the circulating immune complexes by the
solution of polyethylene glycol.

Pathomorphological investigations of skin and fores-
tomach were performed with the use of pathohistological
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technique of the production of histologic preparations by
means of the paraffin embedding of the organs after their
fixation in the 10% stabilized neutral formalin. Histological
sections were stained with hematoxylin-eosine.

Statistical analysis of the obtained data was performed
using Student’s t-test. Values are reported as mean * stan-
dard error. Significance level was set at P<0.05. Existence of
the connections between the parameters of the frequency of
the cells with MN and immunosupression was determined
after Pirson correlative analysis.

RESULTS AND DISCUSSION

By the results of the analysis of all organism’s reactions
we revealed the most informative indices, their character
and level under exposure of the carcinogen (BP) and toxic
compounds (phenol, acetone) in the generalized form are
presented in the Table I.

At both ways of BP administration we identified the
following general regularities.

Thus genotoxic effect (existence of the cells with MN) in
the experimental animals of all groups, received the appli-
cations of the substances, is registered in the first days of
the experiments (the 8th day); number of the cells with MN
depends upon a single dose of carcinogen and is increased
during the first month of exposure; maximum effect is
observed at the application of the largest does of BP (10.5
ug), while minimum dose (0.21 pug) didn’t have any effect:
frequency of the cells with MN didn't significantly differ
from the level in the animals of intact control. Genotoxic
effect wasn’t revealed also in the mice receiving acetone
applications. Frequency of the cells with MN didn’t differ
from the observed one in the intact mice. It agrees with the
literary data that acetone is not a mutagen [11].

Henceforth, in the period between the first and the third
months we revealed a stabilization of the number of the cells
with MN even just at the lower levels in comparison with the
previous period. This may be connected with the existence
of a definite critical value of cytogenetic effect for each dose.

A similar dynamics of the exhibition of the mutagenic
effect depending on the total dose and time of exposure
took place also at peroral administration of BP.

Dose dependence of genotoxic effect, established by us,
correlates with the results of other authors, obtained at the
study of carcinogenic compounds of different chemical
classes [11-13], and it is a reflection of the general reg-
ularity of the effect of mutagenic agents [14-15]. Similar
peculiarity of the dynamics of genotoxic effect — increase of
the number of the cells with MN and further stabilization
of the indices after reaching a definite level was observed
in the cells of thyroid gland (TG) and polychromatophil
erythrocytes (PCE) of the rat’s bone marrow after repeated
administrations of N-nitro-N-methyl urea [16]. A level
of the frequency of the cells with MN was different in the
cells TG and PCE at the moment of stabilization. Definite
reasons of this phenomenon are unknown. However,
taking into account the fact that levels of stabilization of
the cells with
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Table I. Comparative characteristics of appearing of the genotoxic and immunological changes in random-bred white male mice after benzo(a)pyrene

and toxic compounds (acetone, phenol) administration

) Effects
a dm?:it.:,tt:;ftion Substances S;r;glee Number of micronucleated cells, %o T-cells, %

Day 8;9 Day22;31 Day90;95 Day 8; 9 Day 22;31 Day 90; 95
Benzo(a)pyrene 0.2Tpg 0.50+£0.29  0.50+0.34 0.60+0.40  32.16+2.32 25.83+0.60* 24.67+0.33*
Benzo(a)pyrene 21ug  1.50+0.29* 3.00+0.26* 2.67+0.21* 32.83+2.12 26.83+0.87* 24.50+0.48*
Dermal Benzo(a)pyrene 105png  2.5+0.29* 5.83+0.31* 3.20+0.58* 32.78+2.16 26.33+0.61* 22.60+1.50*
Acetone 02ml  0.25+0.25 0.40+0.24 0.50+0.22  32.67+2.15 22.17+0.91* 27.17+0.60

Intact control 0.25+0.25 0.40+0.24 0.50+0.22 3233+2.20 30.50+0.99 29.33+0.49
Benzo(a)pyrene 0.1mg 1.33£0.21* 2.83+0.31* 233+0.33* 31.16%x232 17.83+0.70* 18.67+0.76*

Peroral Phenol 0.1 mg 0.33+£0.21 0.50+0.22 0.33+0.21 30.17+£3.31  19.67+1.05* 19.33+0.84
Triethyleneglycol ~ 0.2ml  0.50+0.022 0.50+0.022  0.67+0.21  31.00+0.55 27.50+0.89 14.67+0.56*

Intact control 0.33+0.21 0.33+0.21 0.50+0.22 29.83+5.78  30.00+0.55 21.83+0.91

Notes: * — significant change of indexes of compared to the control (p<0.05).

MN are unequal depending on the size of mutagen
dose and also examined tissues, we can assume that it is
connected both with a different degree of caused injures

and functional state of the protection mechanisms of the or-
ganism and organ-tissue-specific peculiarities of these processes.

At the analysis of immunologic reactions we revealed that
in the early period of the exposure of carcinogen (end of
the first month) T-cell chain of the immunity was the most
sensitive early parameter, it revealed by its suppression (a
decrease of the relative number of T-lymphocytes). With
an increase of the time of BP exposure up to three months
we noted an increase of immunosupression at the expense
of the addition of the suppression of humoral chain of the
immunity (a decrease of the relative number of B-lympho-
cytes). Immunotoxicity by the type of immunosupression is
inherent in the majority of chemical carcinogens [17-18].

According to the retrospective studies, the compounds
- immunotoxicants for the rodents, are concurrently
carcinogenic for them. At the same time the issues what
particularly immunotoxic parameters are connected with
the potential carcinogenicity is unsettled in full [19].

Literary data on the BP immunotoxicity concerning its
exhibition have not a uniform character and are concerned
both with cell and with humoral chains of immunity and
the factors of unspecific resistance as well 17, 20]. It may be
connected with the different conditions of the performance
of the experiments and with a use of different doses and
time of carcinogen exposure in particular, and also meth-
ods and indices characterizing a state of immune system.

According to the modern points of view, there are two
main mechanisms in the basis of immunosuppression in-
duced with the polycyclic aromatic hydrocarbons (PAH)
including BP. One of them is realized by means of the
activation of aryl hydricarbon receptor (AhR), another
one is connected with an capacity of the carcinogens to
increase the intracellular calcium concentration in the
immune cells, possibly due to protein - tyrosine — kinase
activation by PAH. In any case, antigen and mitogen recep-

tor signaling pathways are altered leading to proliferation
and/or apoptosis of immune cells [17, 21-23].

At the comparison of the revealed indices one can see (Ta-
ble I) that increase of mutagenic effect (number of the cells
with MN) was accompanied by the parallel development of
immunosupression during the first month. That is, these two
phenomena, typical for the effect of chemical carcinogens, are
intercommunicated between each other and have a unidirected
character relative to carcinogenesis. This is proved by the results
of performed correlative analysis after the Pirson method they
indicate the reliable reverse correlative connection between
them. Coeflicients of correlation between parameters of mu-
tagenic effect and immunosupression made up : for BP -10.5ug
r=(-0.87), p<0.01; 2.1 ug r =(-0.89), p<0.01 (skin application);
for 0/1 mg r=(-0.80), p <0.05 (peroral administration).

According to the present formed point of view there are
mechanisms in the organism, controlling integrity of ge-
nome at different levels — from molecular up to organism,
reparative processes and immune supervision, in partic-
ular, fall into them [11].

According to the modern point of view on the immunobiology
of the tumor there are three phases of interconnection of the tumor
and the immune system (phase of immunological supervision,
phase of equilibrium and phase of slipping oft), each of them cor-
relates with a definite stage of disease [24]. The early period of the
exposure of carcinogens falls in the first phase, it is the beginning of
single mutant and tumor cells which are revealed and eliminated
from the organism with the help of the components of congenital
and adaptive immunity. T- and B-lymphocytes fall into the last
one as well. From the point of view of anti-tumor protection a cell
link is assessed as the most significant one in this phase.

Obviously that violation of reparation and suppression of
the function of immune system as one of the key factors of
genetic instability maylead to the accumulation of genetically
injured cells, including mutated ones which contain MN, in
the tissues of organism, that is observed at tumor growth [11].

It is known that carcinogenic PAH even in the early terms
of the exposure cause injuries of the cells, accompanied with
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a suppression of reparative processes, and as a result of this
the injured cells are preserved in the tissues for a long time.
The pathomorphologic research, performed by us in the
early period, point to this possibility, they indicate changes
in the organs of mainly dystrophycal and atrophic character
with the separate small foci of epithelium proliferation.

Taking into account mentioned literary data and results of
our pathmorphological and immunological investigations we
consider that an increase of the number of cells with MN during
the first month is connected with a violation of the processes
of reparation and suppression of T-cell chain of the immunity.

It should be mentioned that there are no many investi-
gations devoted to the simultaneous study of joint changes
of genotoxic effect by the indices of MN-test, in particular,
and immunological reactions of the organism and their
interconnection both in the experiment and on a man.

Thus it is informed about interconnection between
frequency of the cells with MN and immunosuppression
among population: the persons with a stable high level of
the number of the cells with MN in the erythrocytes of
peripheral blood had simultaneously an immunosupres-
sion [11, 25]. Correlation between individual levels of the
number of the cells with MN and specific immunological
indices was revealed also in the workers of rubber industry
contacting with many carcinogenic compounds [26].

In comparison of the results of genotoxic and pathomor-
phologic research were carried out an increase of the number
of the cells with MN in the late period of the experiment
(the sixth month) after application of BP in the animals
with pathomorphological diagnostics of the development
of proliferative-hyperplastic changes and skin tumors.

A similar character of the changes of genotoxic effect
was determined also at the peroral administration of BP
in the period of the beginning of pretumor changes and
tumors in the mice’s forestomach in eleven and fourteen
months from the beginning of the experiment. That is,
at this time a growth of the indices of genotoxicity was
connected not with a dose but with the morphological
pretumor changes and tumors, that was connected with a
growth of the unbalance between processes of prolifera-
tion and apoptosis, violation of differentiation of the cells
and high level of instability of genome in the process of
carcinogenesis [27, 28].

It is important to mention that increase of the frequency
of the cells with MN in exfoliative epithelium in connection
with proliferative-hyperplastic changes in mucous mem-
brane of oral cavity (hyperplasia, metaplasia, dysplasia),
considered as the pretumor states, were determined in the
people as well [29].

As for hematologic and immunologic indices, they didn't
differ from the indices revealed in the mice of intact control
in the late period.

Unlike carcinogen, under exposure of toxic substances
(phenol and acetone) the mutagenic and carcinogenic ef-
fects were not observed, and suppression of T-and B-chains
of the immunity and factors of unspecific resistance, noted
in the early period, had a transient character and didn't
appear at the end of the 3¢ month.
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Thus we consider that the obtained results — parallelism
of development and unidirection relative to carcinogen-
esis of the changes of the indices of mutagenic effect and
immunologic reactions and also a presence of the reliable
correlative link between them in early period (during 1
month) only under exposure of BP doses which induced
the tumors of skin and forestomach is an evidence of a
possibility of the use of the complex of these indices as an
early criteria of the carcinogenicity of genotoxic chemical
compounds. It is expediently to perform the experiment
during 3 months. It ensures, on the one hand, a determi-
nation of the typical features of chemical carcinogenesis
- mutagenic effects and immunosupression, and, on the
other hand, differentiation with toxic substances.

Materials of the performed research became a basis for
the development of the methodic scheme of accelerated
testing of the chemical substances for carcinogenicity, stud-
ied for the first time, and regulation of chemical genotoxic
carcinogens at the presence of the data on carcinogenic
potential (Figure 1). As we can see, a developed scheme
includes a performance of the experiment for the revealing
of dose-effect dependences of the manifestation of the
complex of early changes of immune system by the type
of suppression and mutagenic effect by polyorgan micro-
nuclear method with a further assessment of carcinogenic
properties of the substances and their doses.

Unlike other systems for prediction of the carcinogenicity
of chemical substances by genotoxic indices proposed by
other authors and also with a use of the latter in the com-
plex with the medium-term tests [30] our scheme includes
an additional early attributive index (immunological) en-
couraging more exact identification of carcinogenic effect.

We consider a use of the foregoing complex allows to
move to a new level of the quality of the data of the experi-
mental research both from the point of view of acceleration
and increase of the reliability of testing and screening of
carcinogenic chemical compounds with genotoxic mech-
anisms of effect and from the accelerated assessment of
carcinogenic activity of their doses for hygienic setting.

CONCLUSIONS

In the experiments on mice at different ways of administration
(application on skin, peroral administration) of benzopyrene
and toxic compounds (acetone, phenol) we revealed definite
regularities of the changes of genotoxic and immunologic
indices which manifestations depended upon dose, duration
of exposure and character of affecting substances.

Under effect of carcinogen, we determined an increase of
mutagenic effect (frequency of the cells with micronuclei)
and suppression of T-link of immune system during the first
month which were characterized by a parallelism of devel-
opment, unidirection relative to carcinogenesis and presence
of reliable reverse correlative connection between them. In
the period between the 1t and the 3d months we observed
a stabilization of the number of cells with micronuclei and
deepening of immunosuppression at the expense of the
suppression of humoral chain of the immunity.
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Figure 1. The main stages of rapid testing and hygienic requlation of genotoxic carcinogens

Dynamics of the revealed changes under effect of toxic com-
pounds (acetone, phenol) has another regularities of manifes-
tations of genotoxicity and immunologic reactions. There was
no genotoxic effect and a number of the cells with micronuclei
didn't differ significantly from the quantities of a spontaneous
level in the intact animals, and indices of suppression of T-chain
and unspecific resistance of the organism, observed during the
first month, had a transitory character and regenerated up to
the levels noticed in the intact animals for 3 months.

Revealed differences in the effect of carcinogen and toxic
substances allow to consider a complex of the indices of geno-
toxicity and immunosuppression as possible early criteria of
carcinogenicity of chemical substances. Use of this complex
ensures a possibility of the determination of carcinogenic
properties of chemical compounds, their differentiation from
toxic compounds in the experiment during 3 months.

The obtained data became a basis for the development
of methodic scheme of accelerated testing of the chemical
substances under investigations for carcinogenicity and
hygienic setting of genotoxic carcinogens.
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ABSTRACT

Introduction: The assessment and management of occupational risks has the purpose conducting of analysis and assessing the health of workers by timely, complete and adequate
passing of the previous and periodic medical examination, registration and analysis of morbidity and establishment of cause-and-effect relationship with working conditions.
The aim:Prediction of occupational risk based on study of diseases with temporary disability was conducted in the analysis of disability sheets and the report on causes of
temporary disability in workers extraction of iron ore.

Materials and methods: Hygienic, epidemiological and statistical methods of research were used to solve this purpose.

Results: In the workers involved in the extraction and processing of iron ore the level of morbidity with temporary disability is from 81,87+3,64 to 98,06+2,49 cases (p<0,05),
from 806,53+40,51to 1217,67+63,50 days of disability (p<0,05), the average duration of one case was from 10,00+1,42 to 12,39+0,24, and according to the scale of assessment
of the indicators of morbidity rates by L. E. Notkin characterized in days as average; in cases as high. The calculation of morbidity rates (L and OR) makes it possible to predict what
degree and class of harmful production factors can lead to the corresponding levels of morbidity. The proposed forecasting method makes it possible to predict the categories

of occupational risk in depending on the class of working conditions and the relative risk of morbidity with temporary disability.
Conclusions: Studying the morbidity and condition of working conditions is the basis for predicting occupational risk for effective management decisions.

KEY WORDS: labor conditions, morbidity, extraction and processing of iron ore, mining and metallurgical complex

INTRODUCTION

The health of an employee should be considered as an in-
dispensable condition that directly affects the production
process and the quality of the manufactured product: «a
sick worker cannot produce qualitative goods», and ensur-
ing the health of such an employee is the most important
function of not only the state but also the employer, it is
the basis of social policy, which in practice is realized by
creating safe working conditions and healthy living con-
ditions [1].

Creation and development of a system of occupation-
al medicine at an industrial enterprise contributes to
strengthening and maintaining the highest degree of
physical, mental and social well-being of workers in all
spheres, prevention of working deviations in health con-
dition, which caused by working conditions, protection of
workers from risks, caused by harmful production factors,
placement and preservation of workers in the production
environment, what adapted to their physiological and
psychological abilities, adaptation of work to the workers
and everyone working to his or her work (BOO3 i MOII,
1995) [1, 2].

The assessment and management of occupational risks
has the purpose conducting of analysis and assessing the
health of workers by timely, complete and adequate pass-
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ing of the previous and periodic medical examination,
registration and analysis of morbidity and establishment
of cause-and-effect relationship with working conditions,
informing about the risk of the subject of labor law, and the
management of occupational risks by improving working
conditions, reducing exposure, dose rates, and also “time
protection” [3—4, 6]. When assessing risk, great attention
is given to the quantitative assessment of losses from risk
for select the most effective management measures, that is
prevention, what in last years, is a priority of research and
development in occupational medicine [7, 8].

An important prerequisite for the development and im-
plementation of prophylactic measures which are aimed
to improving the health of workers and increasing of labor
productivity is the establishment of an objective connection
between the morbidity of workers and sanitary and hygien-
ic working conditions, which is based on an understanding
of the causes which influencing the morbidity, and on
reliable evidence of the impact on the morbidity not only
of biological, family and domestic, medical and preventive
factors, but also of industrial and professional [9].

The frequency of cases of temporary disability in dis-
eases is of paramount importance, due to the fact that the
change in the frequency of cases is evidence of the impact
of working conditions on the health of workers [9].
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Reducing morbidity with temporary disability has not
only social but also economic value, as it promotes the
preservation of a significant number of workers in the
production sector.

At present, this problem is incredibly relevant, which
is related to the demographic situation in the country,
as a result of which the restoration of labor resources is
decreasing. However, to adequately address the issues of
health of workers and the development of health mea-
sures, which aimed at reducing morbidity, it is necessary
to understand the reasons, that support its high level, and
reliable evidence of the impact on it of certain factors, first
of all production -professional, neutralizing or mitigating
the action of which is most realistic [9].

Thus, the results that can be obtained during the analysis
of the morbidity with temporary disability of workers of
the abovementioned professions can be considered as the
initial data and will allow to set up dynamic monitoring,
monitoring of the health status of each particular worker
in order to timely identify the initial manifestations of
occupational disease and obligatory conduct of restorative
treatment in order to maintain the worker’s ability to work
in his profession.

THE AIM

Prediction of occupational risk based on study of diseases
with temporary disability was conducted in the analysis
of disability sheets and the report on causes of temporary
disability in workers extraction of iron ore.

MATERIALS AND METHODS

Hygienic, epidemiological and statistical methods of
research were used to solve this purpose. The study of
morbidity with temporary disability was carried out in the
analysis of disability sheets and a report about the causes of
temporary disability. To obtain more reliable data, tempo-
rary disability was studied over the last 5 years (2010-2014)
in «year-round» workers (28970 people) of underground,
open mining of iron ore, and in workers of the control
group (2090 people). The analysis of indicators of mor-
bidity with temporary disability is conducted taking into
account cases and days of disability for 100 employees on
average over the last 5 years, as well as for nosological forms
according to the «International statistical classification of
diseases, injuries and causes of death of X revision». The
level of morbidity with temporary disability was estimated
in accordance with the scale of assessment of morbidity
rates by L. E. Notkin. Professional risk of disease develop-
ment was determined according to the methodology for
assessing occupational risk for worker’s health.

Material handling was performed using the standard
Microsoft Office Excel program package. The obtained data
had a normal law of probability distribution, and, for their
analysis, mainly, parametric criteria of Student and Fisher
were used. The number of observations was sufficient to
obtain unmatched estimates of the first two points: the
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arithmetic mean (M) and the mean square deviation (d).
In order to compare the mean values of the quantitative
indices, in the normal distribution of the sign used t-cri-
terion of Student. The significance level was considered
reliable p <0,05 with reliability of 95 %.

All the research methods used were considered at the
Ethics Commission of the Institute and allowed for use
during the organization and conduct of research.

RESULTS AND DISCUSSION

During the analysis of morbidity with temporary disabil-
ity for workers of the mining it was established that the
number of workers occupied by underground mining of
iron ore the level of morbidity with temporary disability is
81,87+3,64 cases (p<0,05), 806,53+40,51 days of disability
(p<0,05), the average duration of one case is 10,00+1,42,
which is in 1,39 times higher than in cases and in 1,29
times than in days of disability than in workers of the
control group and according to the scale of assessment of
morbidity rates by L. E. Notkin characterized in days as
average; in cases as high (table I).

For employees engaged in open mining of iron ore the
level of morbidity with temporary disability is 98,06+2,49
cases (p<0,05), 1217,67+63,50 days of disability (p<0,05),
the average duration of one case is 12,39+0,24, which is in
1,64 times higher than in cases and in 1,95 times than in
days of disability than in workers of the control group and
according to the scale of assessment of morbidity rates by L.
E. Notkin characterized in days as average; in cases as high.

According to the results of their own researches, it was
found that the risk of developing general diseases is higher
than that of the control group for underground mining of
iron ore (R1=0,127), for open ore mining (R1=0,173), the
average duration of periods between diseases is 59,1 for
open mining and 68,3 days for underground mining of iron
ore, and the odds ratio of illness to occupational disease
(OR) is 0,0516, 0,041, respectively (Table II).

According to the calculated indicators, they correspond
to 3 Class 2 degree of the hazard for underground and open
mining of iron ore. Depending on the level of L and OR,
it is possible to predict which degree and class of harmful
production factors can lead to the corresponding levels of
morbidity. (Table III).

For effective professional risk management in workers
of industrial enterprises a prerequisite is to establish an
objective connection between risk factors and the severity
of the consequences, what they are doing at workers and
categorization of occupational risk. On the basis of the
results we have received of hygienic and epidemiological
researches, we propose a method for predicting occupa-
tional risk that takes into account the coefficients of esti-
mation of the probability of harmful influence of working
conditions and the probability of the consequences in the
form of relative risk of morbidity in order to prove the
direct connection of working conditions with the disease
with temporary disability and, consequently, a clear risk
categorization for making managerial decisions.
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Table 1. The level of morbidity with temporary disability in the workers of the mining and metallurgical complex for 100 employees (p<0,05).

Production Cases Days Average case duration
Underground mining of iron ore 81,87+3,64* 806,53+40,51* 10,00+1,42
Open mining iron ore 98,06+2,49* 1217,67+63,50* 12,39+0,24
Control group 59,84+1,48 624,23+17,43 10,40+1,06

Note. * — the difference is significant with the control group.

Table II. Disease rates of temporary disability in workers of the mining complex (p<0,05)

Disease rates

Production

Underground mining of iron ore Open ore mining

Risk ratio (RR) 0,127 0,173
Average duration of periods between illnesses, (L) (days) 68,3 59,1
The ratio of chances to get sick an occupation disease, (OR) 0,0516 0,041
Class of working conditions, according to normative documents. 32 32

Table I1. Dependence of indicators of morbidity on the class of working conditions.

Duration of the disease with temporary disability The odds ratio Class of working conditions according to the
before transition to occupational disease. (L, days) (OR *10) «Hygienic Classification of Labor ...»

109,00+8,00 2,2 2 Class

85,00+3,00 13 3 Class 1 degree

67,00+4,00 43 3 Class 2 degree

55,00+3,00 110 3 Class 3 degree

45,00+3,00 230 3 Class 4 degree

37,00+3,00 440 4 Class

Table IV. Determination of the magnitude of the risk of a disease with a temporary disability, caused by working conditions

Risk ratio of a disease with a temporary disability /points, (S)

Class of working Points

conditions P) O<RR=<1,0 1,0<cRR=<1,5 1,5<RR=<2,0 20<RR=<3,2 3,2<RRs<5,0 RR> 5,0

1 2 3 4 5 6
2 1 1 2 3 4 5 6
3.1 2 2 4 6 8 10 12
3.2 3 3 6 9 12 15 18
33 4 4 8 12 16 20 24
34 5 5 10 15 20 25 30
4 6 6 12 18 24 30 36

In the method proposed by us, the risk assessment (R)
(or risk rating) is evaluated as a product of the severity (S)
of consequences and probability (P), which is expressed
as follows:

R=PsS (1)

where P - point according to the class of working
conditions is estimated in accordance with the «hygienic
classification of labor»;

S - the point, according to the risk ratio of the disease
with temporary disability, is calculated according to the
international methodology for this professional group.

Category of occupational risk depending on the class of
working conditions and risk ratio of a disease with tem-

porary disability (table IV):

1 - risk is absent;

2 - insignificant risk;

3-4 — low risk;

5-9 - average risk;

10-16 - high risk;

18-25 - very high risk;

30-36 - unacceptable risk;

Example: the class of working conditions by the hygienic
classification of labor is - 3.2, the magnitude of the risk
ratio of a disease with temporary disability is RR=1,8.

We determine the points for the matrix for P=3 points,
for S=3 points. Risk assessment R=P«S5=3x3=9 points, or
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at the intersection of the column 1,5<RR<2,0 and line 3.2,
we find the answer 9 points.

Conclusion: the risk is average — necessary measures to
reduce the risk in the prescribed time.

The results, that can be obtained during the analysis of the
morbidity with temporary disability for workers of the men-
tioned professional groups can be considered as initial data for
calculate occupational risks, which will allow to establish dy-
namic supervision and monitoring of the health status in order
to maintain the worker’s ability to work in his profession. In the
future, the results are planned to be used for determining as group
as individual safe working terms, criteria for early diagnosis of
initial manifestations of diseases, and the definition of the list
of production- associated diseases in these professional groups.

CONCLUSIONS

1. Anin-depth analysis of the disease with temporary disability
is conducted for establish a credibly proven cause-and-ef-
fect relationship between the state of health of workers and
production and professional conditions for the purpose of
development, implementation and control of the effective-
ness of preventive measures aimed at reducing the disease
and management of occupational risk.

2. Inthe workers involved in the extraction and processing
of iron ore the level of morbidity with temporary dis-
ability is from 81,87+3,64 to 98,06+2,49 cases (p<0,05),
from 806,53+40,51 to 1217,67+63,50 days of disability
(p<0,05), the average duration of one case was from
10,00+1,42 to 12,39+0,24, and according to the scale of
assessment of the indicators of morbidity rates by L. E.
Notkin characterized in days as average; in cases as high.

3. Calculation of indicators of the disease with temporary dis-
ability (L Ta OR) provides an opportunity to predict which
degree and class of harmful production factors can lead to
the corresponding levels of morbidity. The proposed meth-
od makes it possible to predict the category of occupational
risk, depending on the class of working conditions and the
relative risk of morbidity with temporary disability.

4. The conducted studies confirms the necessity of es-
tablishing dynamic supervision, monitoring of the
health of workers in order to timely identify the initial
manifestations of occupational diseases and the oblig-
atory introduction of preventive measures in order to
maintain the worker’s ability to work in his profession
and predict the category of occupational risk.
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ABSTRACT

Introduction: Early detection of people at risk of skin cancer will reduce the incidence of disease, lower the cost of health technologies and decrease anxiety level in patients.
The aim of the work is to create a prognostic model for identifying people at increased risk of skin cancer development.

Material and methods: We used the results of our previous research on identifying risk factors in patients with actinic keratosis (AK), squamous cell carcinoma in situ (SCCis)
and cutaneous squamous cell carcinoma (cSCC), who were under dynamic observation at the State Institution of Science“Research and Practical Centre of Preventive and Clinical
Medicine” State Administrative Department (hereinafter SIS) in 2014-2017.

Results: The prognostic model is valid, AUC = 0.97 (95% (1 0.96 — 0.99) showing a significant association of the risk of skin cancer development with the following factors:
patient’s age, sunburns, using skin sunscreens, exposure to the sun in recent times, exposure to radiological materials, drug administration (antiarrhythmic drugs, antihypertensive
medications, hormonal contraceptives, antibiotics), burdened family history (melanoma, squamous cell cancer). Model sensitivity was 95.1% (95% C191.6% - 97.4%), specificity
—88.5% (95% C1 84.6% - 91.8%).

Conclusions: The developed and analysed mathematical risk prediction system made it possible to identify 11 factors which are significantly associated with risk of skin cancer

development. The prognostic model might be offered for specialists in taking decision at the stage of primary and secondary prevention of skin cancer.

KEY WORDS: prognostic model, risk factors, skin cancer, primary and secondary prevention

INTRODUCTION

Understanding of the most appropriate way to identify
people at high risk of skin cancer development can help
improve prevention strategy and therapeutic approach
[1]. In the international clinical protocols it is recom-
mended to identify risk factors (RF) of skin cancer and
to conduct dynamic observation of people at high risk of
cancer development [2].

In most countries with predominantly people of
European ethnicity, the incidence of non-melanoma
skin cancer (NMSC) has increased over the last decade
[3]. A recent systematic review of scientific literature
has shown that the annual rate of progression of single
actinic keratosis (AK) as a predictor of NMSC to an
invasive form of squamous cell carcinoma of the skin
(cSCC) ranges from 0% to 0.53% per year, but this data
is incomplete [4]. At the same time, annual regression
rates of single AK range from 15% to 63%, with a relapse
rate of 15% -53% [5].

Rational reasoning for screening and follow-up of peo-
ple at high risk of NMSC is based on the evidence that
early diagnosis reduces the incidence of the disease [6],
lowers medical costs [7] and decreases anxiety level in
patients [8]. Significant role in the development of NMSC
according to different authors play the excessive sun expo-
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sure [9], the use of drugs that increase skin sensitization
to UVI [10], the genetic predisposition to cancer [11,12],
the influence of chemical carcinogens [13,14] etc.

The detection of individuals with RF of skin cancer de-
velopment is a part of primary and secondary prevention
[15]. However, at present, there are no unified techniques
for primary and secondary care physicians that could
be used to eftectively identify people at high risk of skin
cancer development [16].

THE AIM

The aim of the research is to create a prognostic model for
identifying people at increased risk of skin cancer devel-
opment, which will provide timely dynamic observation
of this category of people, as well as early detection of
subclinical forms of skin cancer.

MATERIALS AND METHODS

We used the results of our previous research on identi-
tying risk factors in 244 patients with actinic keratosis
(AK), squamous cell carcinoma in situ (SCCis) and
cutaneous squamous cell carcinoma (¢SCC), who were
under dynamic observation at the State Institution of
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Table L. The results of the analysis of one-factor logistic regression models for pathology risk prediction

Coefficient

Factor ofthemodel ~ ignificance OR (95% Cl) AUC (95% CI)
. level, p
equation, bxm
female Reference
Sex 0.56 (0.52-0.60)
male 0.51£0.17 0.003 1.7 (1.2-2.3)
under 65 Reference
65-69 0.91+0.27 0.001 2.5(1.5-4.2)
Age 0.76 (0.72-0.79)
70-74 0.38+0.29 0.19 -
>75 2.61+0.26 <0.001 13.6 (8.2-22.8)
1. How often did you get sunburns of
the skin (especially in childhood or 0.99+0.10 <0.001 2.7 (2.2-3.3) 0.77 (0.73-0.80)
adolescence)?
2. Do you use skin sunscreens in the sun? -1.57+0.16 <0.001 0.21 (0.15-0.29) 0.76 (0.72-0.79)
3.Haveyouspentmuchtimeinthesun g5, 1 <0.001 039 (0.27-0.55) 0.61(0.57-0.65)
recently?
4.Have you had long-term exposure to ;¢ 4 0.003 3.5(1.5-8.1) 0.53 (0.49-0.57)
radioactive materials?
>-Haveyou had long term exposureto_, 397 4 0.02 0.09 (0.01-0.70) 0.52 (0.48-0.56)
toxic chemicals?
6. How often do you traumatize benign = _ 354 1 0.001 0.70 (0.57-0.86) 0.57 (0.53-0.61)
neoplasms of the skin, such as naevus?
7.What medicines do you often use?
7.1 antiarrhythmic_drugs -1.86+0.22 <0.001 0.16 (0.10-0.24) 0.68 (0.64-0.72)
7.2 antihypertensive_medications -1.06+0.18 <0.001 0.35 (0.25-0.49) 0.63 (0.59-0.67)
7. hormonal_contraceptives 0.22+0.30 0.46 - -
7.4 other_ hormonal_agents -0.60+0.41 0.14 - -
7.5 antibiotics -1.53+0.28 <0.001 0.22 (0.13-0.37) 0.60 (0.56-0.64)
7.6 cytostatic_agents 0.81+0.52 0.12 - -
7.7 immune_adjuvants 0.63+0.59 0.29 - -
7.8 other -0.49+0.44 0.26 - -
8. Fitzpatrick phototype
1 Reference
photo-type 2 -0.52+0.22 0.02 0.59 (0.39-0.90) 0.55 (0.51-0.59)
3 -0.29+0.27 0.29 -

9. Have any of your close relatives (father/mother, brother/sister, aunt/uncle) had skin cancer? Namely:

9.1 melanoma=»Y» 2.12+0.77 0.006 8.3 (1.8-37.4) 0.52 (0.48-0.56)
9.2 basalioma=»Y» 0.87+0.26 0.007 2.4(1.4-3.9) 0.55 (0.51-0.59)
9.3 squamous_cell_ 1.6240.51 0.002 5.1(1.9-13.8) 0.53 (0.49-0.57)

skin_cancer=»Y»

Science “Research and Practical Centre of Preventive
and Clinical Medicine” State Administrative Department
(hereinafter SIS) in 2014-2017. There was also carried out
medical and social survey of 323 residents of Kyiv city
and Kyiv region with no signs of oncological pathology.
To identify RF, the method of building and analyzing the
logistic regression models was used. In the course of the
analysis, the presence of AK, SCCis, cSCC in patient was
considered as a dependent variable Y. As the risk factors,
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the analysis was carried out for such variables as sex,
patient’s age and 9 items of the developed questionnaire:
the presence of burns in childhood and adolescence, skin
phototype, the possible use of skin sunscreens, the possi-
ble long-term exposure to radioactive or toxic chemicals,
traumatization of benign neoplasms of the skin, the use
of drugs that have photosensibilizing effect on the skin
and cases of skin cancer among close relatives. Each RF
was appraised by points [17]. Statistical processing was
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Figure 1. ROC-curve of the 11-factor model for the pathology risk

carried out using MedCalc v.18.11.3 (MedCalc Software
Inc., Broekstraat, Belgium, 1993-2019).

RESULTS AND DISCUSSION

The survey involved 323 residents of Kyiv city and Kyiv
region with no signs of oncological pathology of the skin,
157 men and 166 women among them. There was the
following age distribution of respondents: 60-64 years —
42.4% (male - 40.8%, female — 44%), 65-69years — 24.1%
(male - 20.4%, female - 22.3%), 70-74 years — 24.2%
(male — 22.9%, female — 25.3%), 75 years and over - 12%
(male - 15.9%, female — 8.4%).

A total of 244 patients with AK, SCCis, cSCC was also
surveyed, including 103 patients with AK (62 men, 41
women), 59 patients with SCCis (32 men, 27 women), 60
patients with ¢SCC (38 men, 22 women) and 22 patients
with combined course of AK, SCCis, ¢cSCC (17 men, 5
women). There was the following age distribution: 35-
39 years - 0.8%, 40-44 years — 1.2%, 50-54 years - 0.4%,
55-59 years — 4.1 % (male - 4.02%, female - 4.2%), 60-
64 years — 8.2% (male - 6.04%, female — 11.6%), 65-69
years — 18.1% (male - 18.8%, female - 16.8%), 70-74
years — 11.9% (male — 10.7%, female — 13.7%), 75 years
and over - 55.3% (male - 58.4%, female - 50.5%).

Among 323 residents of Kyiv city and Kyiv region with
no signs of oncological pathology of the skin, there pre-
vailed the following RF of skin cancer: skin phototype
2 — 52.4%, excessive sun exposure — 42% (male — 41.3%,
female — 42.5%), exposure to radioactive materials - 3%
(male - 4%, female — 1%) and toxic chemicals - 4.1%
(male - 4.3%, female - 3.8%), the use of drugs with pho-

prediction.

tosensibilizing action - 20.02% (male - 20.3%, female
- 19.7%), traumatization of benign neoplasms of the
skin - 23.5% (male - 19%, female - 27.8%), inheritance
of basal cell carcinoma - 8.5% (male - 8.1%, female -
8.9%), squamous cell carcinoma - 1.5% (male - 1.08%,
female - 1.92%).

Among 244 respondents with AK, SCCis, cSCC there
prevailed the following RF of skin cancer: skin phototype
2 - 60.9%, excessive sun exposure — 58.6% (male — 64.4%,
female - 49.5%), exposure to radioactive materials — 8.2%
(male - 12.1%, female - 2.1%), traumatization of benign
neoplasms of the skin - 46.7% (male - 47.0%, female -
46.3%), the use of drugs with photosensibilizing action
- 47.5% (male - 42.3%, female — 55.8%), inheritance of
basal cell carcinoma — 18.03% (male — 18.1%, female -
17.9%), squamous cell carcinoma - 7.4% (male — 6.7%,
female — 8.4%).

The analysis involved the results of the survey of 567
patients, of which 323 patients had no signs of the pa-
thology (Y = 0) and 244 were diagnosed with AK, SCC,
SCCI(Y =1).

At the first stage, one-factor logistic models for the
pathology risk prediction were constructed and anal-
ysed. Table I presents the results of one-factor regression
models.

The analysis showed a weak association (area under
ROC-curve AUC =0.56 (95% CI 0.52-0.60)) between risk
of pathology and patient’s sex; thus among men the risk
increases (p = 0.003), OR = 1.7 (95% CI 1.2 - 2.3) com-
pared to women. There was found a moderate association
(area under ROC-curve AUC =0.76 (95% CI1 0.72-0.79))
between risk of pathology and patients’ age of 65-69 years
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Table 1. The results of the analysis of 11-factor logistic regression model for pathology risk prediction

i Significance
No. Factor ofthemodel 'Y OR (95% Cl) AUC (95% CI)
. level, p
equation, bxm
under 65 Reference
65-69 0.79+£0.48 0.10 -
1 Age
70-74 -0.29+0.56 0.60 -
>75 2.98+0.53 <0.001 19.7 (7.0-56)
5 How oft'en d'ld you get sunburns of the skin 1504018 <0.001 45 (3.2-6.4)
(especially in childhood or adolescence)?
Do you use skin sunscreens in the sun? -2.39+0.32 <0.001 0.09 (0.05-0.17)
4 Have you spent much time in the sun recently? -0.98+0.39 0.01 0.37 (0.17-0.81)
5 Have you had long-term exposure to radioactive 1.5640.80 0.05 4.7 (1.0-22.9)
materials?
— 0.97 (0.96-0.99)
6 What medicines do you often use?
6.1 antiarrhythmic_drugs -2.43+0.42 <0.001 0.09 (0.04-0.20)
6.2 antihypertensive_medications -2.65+0.42 <0.001 0.07 (0.03-0.16)
6.3 hormonal_contraceptives 4.41+0.76 <0.001 82.6 (18.5-369)
6.4 antibiotics -1.81+0.60 0.003 0.16 (0.05-0.53)
Have any of your close relatives (father/mother,
7 brother/sister, aunt/uncle) had skin cancer?
Namely
7.1 melanoma=»Y» 1.89+1.04 0.07 6.6 (0.9-50.6)
7.2 squamous_cell_skin_cancer =»Y» 1.67+0.98 0.09 5.4(0.8-36.2)

(p=0.001), OR=2.5 (95% CI 1.5-4.2) and 75 years and
over (p=0.001), OR=13.6 (95% CI 8.2-22.8) compared
to under 65 years. The analysis also showed a moderate
association (area under ROC-curve AUC =0.77 (95% CI
0.73-0.80) and AUC =0.76 (95% CI 0.72-0.79)) between
risk of pathology and sunburns of the skin (p=0.001),
OR=2.7 (95% CI 2.2-3.3) and non-use of skin sunscreens
(p=0.001), OR=0.21 (95% CI 0.15-0.29).

Such factors as “exposure to the sun in recent times”
and “traumatization of benign neoplasms of the skin”
had weak association (AUC = 0.61 (95% CI 0.57-0.65)
and AUC = 0.57 (95% CI 0.53-0.61) respectively) with
risk of pathology (p=0.001), OR=0.39 (95% CI 0.27-0.55)
and (p=0.001), OR=0.70 (95% CI 0.57-0.86) respectively.
The analysis also showed a weak correlation (AUC = 0.53
(95% CI0.49-0.57) and AUC = 0.52 (95% CI 0.48-0.56))
between risk of pathology and a long-term exposure to
radioactive materials (p=0.003), OR=3.5 (95% CI 1.5-
8.1) and toxic chemicals (p=0.02), OR=0.09 (95% CI
0.01-0.70).

A weak relationship between the pathology (AUC =
0.52 (95% CI 0.48-0.56), AUC = 0.55 (95% CI 0.51-0.59)
and AUC = 0.53 (95% CI 0.49-0.57) respectively) and
hereditary factor of melanoma (p=0.006), OR=8.3 (95%
CI 1.8-37.4), basal cell carcinoma (p=0.001), OR=2.4
(95% CI 1.4-3.9) and squamous cell carcinoma (p=0.002),
OR=5.1 (95% CI 1.9-13.8) was detected.

At the second stage of the analysis, a minimum set of
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factors which were significantly associated with the risk
of pathology was selected. Multi-factor logistic regression
models were used for the analysis, the stepwise method
(enter variable if p<0.1 and remove variable if p>0.2) was
used for selection. As a result, 11 factors were selected,
namely: patient’s age, sunburns, the use of skin sun-
screens, exposure to the sun in recent times, exposure to
radioactive materials, the use of drugs (antiarrhythmic
drugs, antihypertensive medications, hormonal contra-
ceptives, antibiotics), burdened family history (mela-
noma, squamous cell cancer). Based on the set of signs,
the 11-factor logistic regression model for the pathology
risk prediction was built. Figure 1 presents ROC-curve
of the model.

The prognostic model is valid, AUC = 0.97 (95% CI 0.96
-0.99) showing a significant association of the risk of skin
cancer development with the following factors: patient’s
age, sunburns, using sun-protection preparations, expo-
sure to the sun in recent times, exposure to radioactive
materials, drug administration (antiarrhythmic drugs,
antihypertensive medications, hormonal contraceptives,
antibiotics), burdened family history (melanoma, squa-
mous cell cancer). Table II presents the results of the
11-factors regression model.

The analysis showed a weak relationship between risk
of the pathology with patient’s age; thus at the age of 75
and over the risk increases (p<0.001), OR = 19.7 (95%
CI 7.0 - 56) compared to patients under 65 years (on
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adjustment of other risk factors). There was also found
an increase (p<0.001) of the pathology risk at higher
frequency of sunburns (OR = 4.5 (95% CI 3.2 - 6.4) for
each frequency rise in the questionnaire (on adjustment
of other risk factors), non-use of skin sunscreens (OR =
0.09 (95% CI 0.05 - 0.17) for each frequency rise in the
questionnaire (on adjustment of other risk factors)) and
exposure to the sun in recent times (OR = 0.37 (95% CI
0.17 - 0.81) for each frequency rise in the questionnaire
(on adjustment of other risk factors)).

On the basis of a strong correlation between 11 select-
ed factors with the risk of skin pathology (AK, SCCis.
cSCC) there can be proposed a system for the pathology
risk prediction; when choosing the optimal threshold for
decision-making, the sensitivity of the model was 95.1%
(95% CI 91.6% - 97.4%), the specificity - 88.5% (95%
CI 84.6% - 91.8%).

For practical use, the 11-factor logistic regression model
for pathology risk prediction was implemented in Excel
spreadsheet (Risk.xls file).

To perform counts, enter the patient information into
appropriate cell of the table and press the ENTER key.

Here are some examples of the 11-factor logistic re-
gression model.

Example 1. A 72-year-old patient with frequent sun-
burns in history, did not use skin sunscreens, has not been
in the sun recently, has not used photosensitizing drugs
and is not hereditary tainted. It was found that the risk
of skin pathology was high and amounted to 0.951 (risk
of pathology development). The patient was diagnosed
with actinic keratosis.

Example 2. A 76-year-old patient, sometimes had
sunburns and did not use skin sunscreens, has not been
in the sun recently, but had a long-term exposure to ra-
dioactive materials, did not use photosensitizing drugs
and is not hereditary tainted. It was found that the risk
of skin pathology was high and amounted to 0.998 (risk
of pathology development). The patient was diagnosed
with combined pathology of the skin - actinic keratosis
and squamous cell skin cancer in-situ.

Example 3. A 64-year-old patient often had sunburns,
hardly ever used skin sunscreens, has not been in the sun
recently, but had along-term exposure to radioactive ma-
terials, takes antiarrhythmic and antihypertensive drugs
and is not hereditary tainted. It was found that there was
no risk of skin pathology as it was 0.066 (favourable prog-
nosis). The patient was not diagnosed with the studied
skin pathology.

Example 4. A 70-year-old patient sometimes had sun-
burns, hardly ever used skin sunscreens, has not been
in the sun recently, did not have exposure to radioactive
materials, takes antiarrhythmic and antihypertensive
drugs, has family history of squamous cell skin cancer.
It was found that there was no risk of skin pathology as
it was 0.059 (favourable prognosis). The patient was not
diagnosed with the studied skin pathology.

Example 5. A 56-year-old patient often had sunburns,
hardly ever used sun sunscreens, has not been in the sun

recently, did not have exposure to radioactive materials,
did not use photosensitizing drugs and is not hereditary
tainted. It was found that the risk of skin pathology was
high and amounted to 0.705 (risk of pathology devel-
opment). The patient was diagnosed with cutaneous
squamous cell carcinoma.

CONCLUSIONS

The developed and analyzed mathematical risk prediction
system made it possible to identify 11 factors which are
significantly associated (AUC = 0.97 95% CI 0.96 - 0.99)
with risk of skin cancer development. The prognostic mod-
el might be offered for specialists in taking decision at the
stage of primary and secondary prevention of skin cancer.
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ORAL HEALTH ABNORMALITIES IN CHILDREN BORN WITH
MACROSOMIA ESTABLISHED DURING MIXED DENTITION PERIOD

Olga V. Garmash
KHARKIV NATIONAL MEDICAL UNIVERSITY, KHARKIV, UKRAINE

ABSTRACT

Introduction: The prevalence of soft tissue and hard tooth tissuediseases in the oral cavity and the morphofunctional disorders of craniofacial complex, require attention
ofspecialistsin various branches of medicine. Scientists began to pay attention to metabolic and other violations that have occurred in the fetal development and led to the
occurrence of certain changes in the dental status of the child.

The aim of thisresearch is to study the features of the dental health condition in the children of Northeast of Ukraine, who were born with macrosomia during the period of mixed
dentition. The study takes into account intrauterine body length growth acceleration, intrauterine obesity or well-balanced acceleration of both the body weight and length gain.
Materials and methods: Thirty 6.5—11-year-old children with fetal macrosomia were examined (MainGroup). A Comparison Group was comprised of sixteen children, whose
weight-height parameters at birth were normal (fetal normosomia). Al children in the Main group were split into four subgroups in accordance with weight-height parameters
at birth using the V. I. Grischenko and his co-authors’ harmonious coefficient. The evaluation of the hygiene status of the oral cavity, the dental caries intensity evaluation, and
the quantitative analysis of minor salivary gland secretion have been performed. The prevalence of dentoalveolar abnormalities was evaluated.

Results: The highest values of caries intensity were recorded in macrosomic-at-birth children born with harmonious (well-balanced) intrauterine development, with intrauterine
obesity and increased body length, or with intrauterine obesity and an average body length. Macrosomic children have reduced number of minor salivary glands per unit area
in comparison with the normosomic-at-birth children. The saliva secretion of minor salivary glands in macrosomic children is reliably, by 16,5% on average, reduced. Children
born with fetal macrosomia have long narrow faces and high palates more frequently than normosomic-at-birth children. Children born macrosomic have a significantly higher

percentage (100% versus 73%)of dentoalveolar abnormalitiesin comparison with the normosomic-at-birth children.
Conclusions: The processes causing fetal macrosomia have a great impact on the dental status of children in the period of mixed dentition.

KEY WORDS: fetal macrosomia; caries; minor salivary glands; malocclusion

INTRODUCTION

The prevalence of soft tissue and hard tooth tissuediseases
in the oral cavity and the morphofunctional disorders
of craniofacial complex, require attention ofspecialistsin
various branches of medicine. Changes in the structure
of hard and connective tooth tissue and impaired blood
supply caused by metabolic disorders have been already
investigated. Thepernicious influence of obesity, diabetes
mellitus, and metabolic syndrome on the hard tooth tissue
and mucous membrane condition in the oral cavity have
been described in several papers [1, 2, 3].

Nevertheless, only a few dentists pay attention to the
birth weight of the baby, when parents are consulting the
dentist to find out what is causing child’s one or the other
dental problem. That is, the dentist has information about
the current state of health, and the data on the course of the
fetal period, as a rule, are lost eventually and are not taken
into account in analyzing the causes and characteristics
of the current dental status of the child. Over the years,
scientists began to pay attention to metabolic and other
violations that have occurred in the fetal development
and led to the occurrence of certain changes in the dental
status of the child [4, 5].

Wiad Lek 2019, 72, 5 z. |, 823-831

One of the variations in intrauterine metabolic disorders
is fetal macrosomia, or a large birth weight. The fetal mac-
rosomiameans that the birth weight of a full-term newborn
is greater than or equal to 4,000 g [6]. In recent decades,
researchers from different countries have found out high
caries intensity in children and adolescents,which were
born with fetal macrosomia [7, 8].

The investigations we have conducted in previous years
have also revealed the presence of a large number of soft
tissueabnormalitiesin the oral cavity, the features in the
timing of desiduous teeth eruption, hypoplastic changes
in minor salivary glands, the high intensity of desiduous
teeth caries in pre-school age children which were born
macrosomic, as compared tothe children whose weight-
height parameters at birth were normal [9].

THE AIM

The aim of this investigation is to study the features of the
dental state condition of the children born macrosomicin
the Northeast of Ukraineduring the period of mixed den-
tition. The study takes into account an intrauterine accel-
erated increase in the body length; intrauterine obesity,
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or a harmonious acceleration of body weight gain and an
increase in body length.

The principal research objectives are to: asses the condi-
tion of minor salivary glands in children who were born
macrosomic, and compare it with those in children born
with normal weight-height parameters; estimate caries
indices in macrosomic children and compare with those
in children born with normal weight-height parameters;
reveal a connection between morphometric parameters of
the face and the relative height of the palatein macrosomic
children; reveal the prevalence of dentoalveolar abnormal-
ities in macrosomic children, and compare them with the
prevalence of those in children born normosomic.

MATERIALS AND METHODS

The dental examination of children has been carried out
at the the University Dental Center (Department of Ther-
apeutic Dentistry of the KhNMU) and at the Polyclinic
Department of the Institute of Children and Adolescents
Health Care of the Academy of Medical Sciences of
Ukraine. Thirty (19 boys and 11 girls) virtually healthy
6.5-11-year-old children with fetal macrosomia were ex-
amined, and they comprised the Main Group. A Compari-
son Group was comprised of 16 apparently healthy children
(11 boys and 5 girls), whose weight-height parameters at
birth were normal (fetal normosomia),and whose state of
dental health was different.

The weight-height parameters at birth of the participants
in the study (Table I), namely, the harmoniouscoefficient
(Grishchenko atel., 1991 [10]), form the basis for dividing
all macrosomic children into four subgroups. The birth
somatometric data was retrievedfrom the medical records
or the delivery records from maternity hospitals.

Subgroup I consisted of 10 children macrosomic-at-birth
(7 boys and 3 girls) with harmonious intrauterine devel-
opment.

Subgroup Il included 7 children macrosomic-at-birth (5
boys and 2 girls) who were born with a long body length
and a relatively decreased intrauterine body weight.

Subgroup III consisted of 7 overweight children macro-
somic-at-birth (5 boys and 2 girls) born with a long body
length. These children were classified by V. I. Gryschenko
as the children with intrauterine acceleration based on
obesity background.

Subgroup IV comprised of the 6 children macrosom-
ic-at-birth (3 boys and 3 girls) who were born with aver-
age weight parameters in combination with intrauterine
obesity.

Each child’s parents gave written consentto the partici-
pation in the study.

The dental status was evaluated using the document
“Child or AdolescentDental Record Sheet “ [11]. All par-
tisipants” evaluation of the oral cavity hygienic state, was
carried out using the Fedorov-Volodkina 1971-year index.
The prevalence of caries was determined as a percentage
fraction. The intensity of caries and the significant caries
index (SiC Index) [12] was determined in all participants
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in the study. The rate of release of an unstimulated oral
fluid was determined by collecting the fluid into graduated
tubes for 10 minutes in the morning. The rate of secretion
was measured in ml/min. Quantitative determination of
the secretion of minor salivary glands was carried out ac-
cording to the method of Yakovleva V.I. [13]. The acidity
was measured using the pH indicator strips over a 4.4-8.0
interval at a 0.2 step. The facial index of Izarfrom [14] was
used to measure facial morphology. The shape and size of
the dentitions, and the character of occlusal contactsfor
molars, incisors, and canines were evaluated in three
planes during intra-oral examination andby using plaster
diagnostic casts. The anomalies of teeth were evaluated. A
quantitative analysis of plaster diagnostic casts was con-
ducted by measuring palatal height in accordance with the
recommendations and taking into account the reference
points set out in the paper [15].

Since there is a hereditary predisposition to the occur-
rence of dentoalveolar anomalies, the study of genetic pre-
disposition to dental anomalies from the father, or mother,
or close relatives of each child was conducted applying a
clinical and anamnestic method.

The evaluation of the mean values of the parameters un-
der study was performed using the MSExcel 2016 program.
The difference in the mean of small groups hypothesis was
tested by means of nonparametric statistics (according
to the Mann-Whitney criterium) using the Statistica 6.0
package. In estimating the number of cases, when observ-
ing certain features in the groups and subgroups at the
significance level p of 0.05, the binomial distribution of
the random variable [16] was assumed.

RESULTS AND DISCUSSION
EXTRA-ORAL EXAMINATION

The children in the Main Group in most cases (26 children
or 87%) the face was revealed to be disproportionate. In
21 children with macrosomia (70%) a decrease in the
lower third of the face coupled with a deep mentolabial
fold was recorded, and an increase in that was observed
in 5 cases (17%). In the Comparison Group, the decrease
in the lower third of the face was detected in 4 children
(25%), and an increase was observed in lcase (6%). A
convex profile was observed in 21 Main Group children
(70%), and in 4 Comparison Group children (25%). The
explanation for these cases may be the distal occlusion or
underdevelopment of the mandible. The concaved profile
was observed in 5 Main Group children (17%) and in 1
Comperison Group child (6%).

The analysis of the Izar index calculations has shown
that the predominant number of children - 21 (70.0% CI
(Confidence Interval): 54.1% - 82.7%) in the Main Group
had a narrow face, 6children (20.0%: CI: 9.9% - 34.7%)
had average faces, and 3 children (10.0% CI: 3.8% - 22.1%)
had broad faces. Narrow faces was in 5 (31,3% IV1: 15,2%
- 52,4%) and average faceswas in 11 (68,8% [I11: 47,6% -
84,8%) Comparison Group children. The analysis of the
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Table 1. Average children weight, height, and weight-height index at birth in the children with both fetal macrosomia and normosomia

Groups and subgroups Comparison Subgroup | Subgroup I Subgroup Il Subgroup IV
Birth weight (kg) 3.52 4.26* 4.20* 4.47* 4.30*
Birth length (cm) 525 56.3* 58.14* 54.9* 525
Weight-height index (kg/m?3) 24.42 23.86 21.02* 26.73* 29.70%

* —The difference between macrosomic subgroups and normosomic (comparison) group is significant (within the 0.95 confidence interval).

Figure 1. The image of the frontal area of the oral cavity of eight-year-
old girl C., born with macrosomia (Subgroup 1V); the Class IIl lip-tie
(Horoshilkina F.Ya); Angle Class Il malocclusion with deep bite, narrowing

and lengthening of the upper dentition, true diastema; mouth breathing,
glossoptosis

.
e bt

Figure 2. The image of the frontal area of the oral cavity of seven-year-
old boy M., born with macrosomia (Subgroup II); the Class Il lip-tie
(Horoshilkina F.Ya.), true diastema

averaged Isar indices revealed that the children in the
Subgroup II, on average, had a significantly narrower face
than the children in the Comparison Group (p = 0.03829).

Describing functional disorders, it should be noted that
5(16.7% CI: 7.7% - 30.7%) of the children born with fetal
macrosomia due to ankyloglossia, had problems with the

Figure 3. The image of the frontal area of the oral cavity of eight-year-old
boy B., born with macrosomia (Subgroup IV); the Class IV of tongue-tie
(ankyloglossia). (Horoshilkina F.Ya.); narrowing of the lower dentition with
front teeth crowding

pronunciation of sounds. A similar situation was observed
in children of younger age who were also born macroscom-
ic [9]. The children in the Comparison Group have not
shown any violation in sound pronunciation.

INTRA-ORAL EXAMINATION

The depth of the oral cavity vestibulum in macrosomic
childrenof Subgroup II and of Subgroup IV, in most cases,
corresponded to the norm and was comparable to the val-
ues for the children of the Comparison Group. However, in
childrenof Subgroup I and Subgroup III in this age period,
the averaged values of vestibulum’sdepth were significantly
lower than in the Comparison Group, (p = 0.02139) and
(p = 0.00843) respectivetly.

Out of the Main Group, anomalous attachment of the
upper lip-tie (Fig. 1, 2) had 12children (40.0% CI: 25.5% -
56.1%), namely, 4 children in each Subgroup II, III, and IV.
Anomalous attachment of the upper lip-tie had also 3 chil-
dren (18.8% CI: 7.3% - 38.3%) of the Comparison Group.
A large percentage of anomalous frenulaof the upper lip
is the cause of theupper dentition true diastemas, which
were observed in 9 children (30.0% CI: 17.3% - 45.9%) in
the Main Group and in 2 children (12.5% CI: 4.0% - 30.2%)
in the Comparison Group. Ankyloglossia (Fig. 3) was
detected in 12children (40.3% CI: 25.5% - 56.1%) in the
Main Group and in 3 children (18,8% CI: 7,3% - 38,3%) in
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Figure 4. The images of the oral cavity of eleven-year-old boy R., born with macrosomia (Subgroup I1); deciduous and permanent teeth caries; Angle
(lass Il malocclusion with deep bite; upper dental arch shortening with palatal tilting of the maxillary incisor crowns

the Comparison Group. It is noteworthy that four (66.7%
CI: 35.9% - 88.2%) out of six children in Subgroup IV had
ankyloglossia.

The state of oral hygiene in macrosomic children, in most
cases, was comparable to the values for the children of the
Comparison Group.

In Main Group children, the prevalence of caries was high
(Fig.4) and was equal to 87% (CI: 73.5% - 94.4%) compared
to 69% (CI: 47,6% - 84,8%)in the Comparison Group.

The assessment of caries intensity index (DMF(T) +
df(t)) of the participants in the study is presented in Ta-
ble II. Table shows that the average values of the Caries
Intensity Index were significantly higher for the macro-
somic children with intrauterine obesity (Subgroup IV),
as compared to the normosomic children. The indicators
of caries intensity were also significantly higher than those
in Comparison Group in children from Subgroups I and
IV in the period of temporary occlusion [9]. Children with
intrauterine obesity with acceleration in the background
(Subgroup III) andwith harmonious intrauterine develop-
ment (Subgroup I) had high caries intensity rates, on an
average, because the carious process of the first permanent
molars takes effect during the period of mixed dentition,
although the difference is not reliable in comparison with
the normosomic at-birth-children. In the period of the
deciduous dentition, the younger children in Subgroup III
[9] had indices of caries intensity at a level of that in the
Comparison Group.

The averaged rate of unstimulated oral fluid secretion
(Table III) in the children of the Main Group were lower
than the estimated values in the children of the Compar-
ison Group. This difference is reliable for children from
Subgroups III, and IV.

The data on the secretion of minor salivary glands are
also presented in Table III. Consequently, children with
macrosomia at birth, when they turn the age of 6.5-11, as
well as children of the preschool age [9], have a reduced
number of minor salivary glands per unit area. The average
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amount of minor salivary gland secretion is also signifi-
cantly lower for persons in the Subgroups I, III, and IV.
The results presented in Table III are also supported by
ourprevious experimental studies on animals, that were
born macrosomic [17, 18]. This data proofs that fetal
macrosomia accompanied by morphofunctional changes
in the parotid and minor salivary glands. The data we have
obtained are important facts for explaining the mechanism
of the appearance of high intensity, prevalence of caries
and lesions of the oral mucosa among children whose
parameters at birth were higher than normal [19].

The value of the pH indicator (Table III) for all children
in the Main Group is on average lower than in the children
in the Comparison Group.This difference is reliable for
children from Subgroup II.

INTRA-ORAL EXAMINATION AND ANALYSIS
OFPLASTER DIAGNOSTIC CASTS

Results of palatine depth measurement are presented in
Table IV. The average indices indicating the height of the
palate are the highest in macrosomic children compared
with the normosomic ones. This statement is valid for
children of the Subgroup III, and according to the data
presented in paper [15], the palate in children of this Sub-
group is classified as “high”

Thus, children aged 6.5 to 11 years, born with macroso-
mia, have narrow faces and high palate more frequently
than normosomic-at-birth children. These changes are
more pronounced in this age period in the Subgroups II
and III, which can be taken into account in preventive
examinations, planning and providing orthodontic treat-
ment. A combination of a narrow face and a distal occlusion
usually characterizes children born with fetal macrosomia.

When evaluating the relation of the upper and lower first
permanent molars in the sagittal plane, we found out that
20(66.7% CI: 50.6% - 80.1%) children in the Main Group
had Class II malocclusion (Angle’s classification), namely:
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Table I1. The values of DMF(T) + df(t) and Significant Caries Index (SiC Index)in the children with both fetal macrosomia and normosomia at birth

Groups and Subgroups  Comparison Subgroup | Subgroup I Subgroup lll SubgrouplV
DMF(T) +df (t) 2.7 5 3.0 6.0 6.8"
. : . (p=0,04347)
SiC Index 4,8 83 55 12,5 10

DMF (T) — decayed missing and filled permanent teeth;
df (t) — decayed and filled deciduous teeth.
* —The difference between macrosomic subgroups and normosomic (compar

ison) group is significant (within the 0.95 confidence interval).

Table I1l. Mathematical expectation of the minor salivary glands secretion rate, unstimulated oral fluid flow rate andthe salivary pH value in the children

with both fetal macrosomia and normosomia at birth

Groups and Subgroups Comparison Subgroup | Subgroup i Subgroup 11 Subgroup IV
. . . 13.5%
The number of minor salivary glands in 153 13.1* 13.9* 14* (p=0,01145)
the area of 3.5 cm? ’ (p=0,00020) (p=0,00260) (p=0,02565) p=5
The amount of secret which is secreted 183 1.64* 174 1.36* 1.27*
by one minor salivary gland, g/min x 10* ’ (p=0,04602) ’ (p=0,00075) (p=0,00932)
. . . . 0.30 0.29 0.25* 0.20*
Unstimulated salivary secretion rate ml/min 0.32 (p=0,01161) (p=0,00050)
. 6.5% 6.6
Value of the hydrogen index (Ph) 6.8 6.6 (p=0,00294) 6.4

* —The difference between macrosomic subgroups and normosomic (compari

ison) group is significant (within the 0.95 confidence interval).

Table IV. Absolute and relative values of assessment of the depth of the hard palate in the children with both fetal macrosomia and normosomia at birth

Groups and Subgroups Comparison Subgroup | Subgroup i Subgroup Il Subgroup IV
. . 11.7 12.0 12.8*
Palatine height (h), mm 102 (p=0,03246) (p=0,02384) (p=0,01274) 120
Palatine width (I), mm 326 343 343 32.1 35.75
h/I relative units 0.31 0.34 0.36 0.40" 0.34
’ ’ ’ (p=0,00901) ’

* —The difference between macrosomic subgroups and normosomic (compar

5 children (50%) in the Subgroup I, 4 children (57%) in
the Subgroup II, 6 children (86%) in the Subgroup III, and
5 children (83%) in the Subgroup IV. This condition was
recorded in 4 children (25.0% CI: 11.0% - 45.6%) of the
Comparison Group. The relation of molars corresponding
to Angle Class III malocclusionhad 4 children (25.0% CI:
11.0% - 45.6%) of the Main Group: 3 children (30%) in
the Subgroup I and 1child (14%) in the Subgroup II; and
1 child (7.1% CI: 1.8% - 23.2%) in the Comparison Group.

The Angle class II canine relation was detected in 20
children (66.7% CI: 50.6% - 80.1%) of the Main Group and
in 4 children (25.0% CI: 11.0% - 45.6%) of the Comparison
Group. The Main Group examination revealed this disorder
in 5 children (50%) of the Subgroup I, 5 children (71%) of
the Subgroup II, 6 children (86%) of the Subgroup III, and
4 children (67%) of the Subgroup IV. The canine relation
corresponding to class III malocclusion was detected in 4
children (13.3% CI: 5.6% - 26.5%) of the Main Group: 3
children (30%) in the Subgroup I and 1child (14%) in the
Subgroup II. This dental anomaly was detectedin 1 child
(6.3%: CI: 1.6% - 20.6%) in the Comparison Group. Clinical

ison) group is significant (within the 0.95 confidence interval).

cases, when relation of molars corresponds to Class I mal-
occlusion and relation of canines corresponds to Class I,
can be explained by medial shift of canines in combination
with the lower frontal teeth crowding.

In assessing the relation of incisors in the sagittal plane,
we have observed that 8 children(26.7% CI: 14.7% - 42.3%)
of the Main Group had a correct incisors relationship,
namely: 3 children in the Subgroup I, 2 children in the
Subgroup II, 1 child in the Subgroup III, and 2 children
in the Subgroup IV. Three children in the Subgroup I and
1 child in the Subgroup IVhad anedge-to-edgecontact.
Fifteen children (50.0% CI: 34.3% - 65.7%) of the Main
Group were noted to have positive overjet (distance more
than 2.5 mm), namely: 3 children in the Subgroup I, 3
children in the Subgroup II, 6 children in the Subgroup
I1I and 3 children in the Subgroup IV. The reverse overjet
(lower incisor edge occluding anterior to the upper inci-
sors) was recorded in 2 children in the Subgroup II. In
the Comparison Group, positive overjet was observed in
4 children (25.0% CI: 11.0% - 45.6%), thereverse overjet
was recorded in 1 child (6.3%CI: 1.6% - 20.6%). The palatal
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Figure 5. The images of the frontal area of the oral cavity of eight-year-old boy S., born with macrosomia (Subgroup I); Angle Class Il malocclusion with
deep bite; narrowing and lengthening of the upper and lower dentitions,a tortoanomaly of the tooth 31 (counter-clockwise) and tooth 41 (clockwise),
hypoplasia of upper central incisors; shallow vestibulum, chronic catarrhal gingivitis, mouth breathing, glossoptosis

Figure 6.Theimage of the frontal area of the oral cavity of seven-year-old
girl G., born with macrosomia (Subgroup ll); Lingual-buccal crossbite with
displacement of the lower jaw to the left, narrowing of the upper and lower
dentitions, glossoptosis, infantile swallowing

tilting of theincisorscrowns (Fig 4), which was observed
in many participants of the study, may occur as a result of
the mouth breathing, high palate and highly hypertonic
upper lip muscles [20].

When evaluating the occlusion in vertical plane in the
molar region, it was noticed there was a tight occlusal
contact, (except the teeth that are in the eruptive stage), in
most participants of the study. Two children (6.7% CI: 2.1%
- 17.2%) of the Main Group (one child in the Subgroups I
and IIT) had a posterior unilateral open bite. This anomaly
was not detected in the Comparison Group.

Examining the occlusion in vertical plane in the canine
region, wehave observed that upper canine cusps were
above the contact points of lower teeth in 16children
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Figure 7. Theimage of the frontal area of the oral cavity of seven-year-old
boy V., born with macrosomia (Subgroup Ill); localized macrodontia

(53.3% CI: 37.4% - 68.7%) of the Main Group: 6children
(60%) in the Subgroup I, 3children (43%) in the Subgroup
11, 4 children (57%) in the Subgroup III, and 3 (50%) in
the Subgroup IV. Moreover, we noticed that upper canine
cusp was above the contact point in 3children (18.8% CI:
7.3% - 38.3%) of the Comparison Group. This fact can be
explained by the delayed eruption of canines in comparison
with the standard time of incisors eruption.

Evaluating the occlusion in vertical plane in the incisor
region, we noticed that only 8 children (26.7% CI: 14.7% -
42.3%) out of the Main Group, had upper central incisors
covered 1/3 - 1/4 of the anterior surface of the lower central
incisors (norm). The norm was observed in 2 children
(20%) of the Subgroup I, 3 children (43%) of the Subgroup
11, 2 children (29%) of the Subgroup III, and 1 child (17%)
of the Subgroup IV. In the Comparison Group the norm
was found in 11 children (68.8% CI: 47.6% - 84.8%). Six
children (20.0% CI: 9.9% - 34.7%) of the Main Group
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had an anterior open bite malocclusion (1 to 3 mm), 1
child of the Main Group had no incisors. Fifteen children
(50.0% CI: 34.3% - 65.7%) of the Main Group had a deep
bite malloclusion (mild, moderate or severe) (Fig. 1, 4, 5).
This anomaly was detected in 4children (25.0% CI11.0%
- 45.6%) of the Comparison Group. As a result of a deep
bite malocclusion emergence of caries, periodontitis,
joints problems, chewing and swallowing difficulties may
develope later in life. If the treatment of this abnormalities
occurs during the body growth period, the prognosis for a
disease will be favorable [20]. Whereas cases of deep bite
malocclusion were prevalent in macrosomic children born
at the age of 3-6.5 years, we can assume a “tendency” to
underdevelopment of the mandible in macrosomic chil-
dren. This is confirmed by the mandibular anterior teeth
crowding (Fig. 3).

Evaluating the occlusion in transverse plane in the molar
region, we have observed the posterior cross bite maloc-
clusion in 7children (23.3% CI: 12.3% - 38.6%) of the Main
Group and only in 1 child (6.3% CI: 1.6% - 20.6%) of the
Comparison Group. A partial cross-bite without displace-
ment of the mandible was detected in 3children (30%) of
the Subgroup I, 1 child (14%) of the Subgroup II, and in
2 children (33%) of the Subgroup IV. There was 1 child in
the Subgroup III (Fig. 6) with a buccal-lingual cross-bite
malocclusion with the lower jaw displacement.

The upper and lower canines’ relation was found to be
the most uniform (stable) dimension in the studied pa-
rameters. Evaluating the occlusion in transverse plane in
the canine region, we have found normal relation between
upper canines and mandibular teeth in 24 children (80.0%
CI: 65.3% - 90.1%) of the Main Group and 15 children
(93.8% CI: 79.4% - 98.4%) of the Comparison Group.
Onechild (10%) of the Subgroup I, 4 children (57%) of
the Subgroup II and 1 child (17%) of the Subgroup IV had
palatal positioningof the maxillary canines relative to the
mandibular corresponding teeth. The same positioning
occurred in 1 child (6%) of the Comparison Group.

While evaluating the occlusion in transverse plane in
the incisor region, we detected the shifted midline in 10
children (33.3% CI: 19.9% - 49.4%) of the Main Group: 3
children (30%) in the Subgroup I, 4 children (57%) in the
Subgroup II1, 3 children (50%) in the Subgroup IV, and
we detected the shifted midline in3children (18.8%: CI:
7.3% - 38.3%) of the Comparison Group. The high rate
of this anomaly in macrosomic children of Subgroups III
and IV can be explained by the adaptation of the mandible
position to the changed form of the upper dentition, as
well as interruption in sequence and timing of permanent
teeth eruption.

The analysisof the mandibular dentition (frontal area)
state in the sagittal plane revealed that 18children (60.0%
CI: 43.9% - 74.5%) had the shortening of dental arch, and
5 children (16.7% CI: 7.7% - 30.7%) of the Main Group
had an extended dental arch length. The mandibular
dentition shortening was found in 4 children (25.0% CI:
11.0% - 45.6%) of the Comparison Group. We analyzed
the state of the maxillary dentition (frontal area) in the

sagittal plane and revealed the shortening of the denti-
tion in 7 children (23.3% CI: 12.3% - 38.6%) of the Main
Group and in 7 children (43.8% CI: 24.7% - 64.6%) of the
Comparison Group. An extended dental arch length was
observed in 18children (60.0% CI: 43.9% - 74.5%) of the
Main Group and in 2 children (12.5% CI: 4.0% - 30.2%)
of the Comparison Group.

Since we observed a large percentage of the mandibular
dentition shortening in the sagittal plane in macrosomic
children aged 4.5-6.5 years [9], we can suggest several
reasons for that. In our opinion, one of the causes of un-
derdevelopment of the frontal area of the mandible, along
with ankyloglossia or incorrect myofunctional habits, is a
traumatic damage of the lower jaw (for example, injury in
the zones of mandible growth during intrauterine com-
pression) during pathological pregnancy or the delivery
of a child with a large body weight.

The shortening of mandibular dentition (lateral area) in
the sagittal plane was found in 7 children (23.3%CI: 12.3%
- 38.6%) of the Main Group and in 3 children (18.8 % CI:
7.3% - 38.3%) of the Comparison Group. The shortening
of the dentition of the upper jaw in the sagittal plane was
found in 8 children (26.7%: CI: 14.7% - 42.3%) of the Main
Groupand in 3 children (18.8 % CI: 7.3% - 38.3%) of the
Comparison Group. An extended dental arch length of
mandibular dentition was found in 2 children (7.1% CI:
2.3% - 18.3%) of the Main Group and in 1 child (6.3% CI:
1.6% - 20.6%) of the Comparison Group. An extended
dental arch length of maxillary dentition inwas found in
1 child (3.3% CI: 0.8% - 11.6%) of the Main Group and in
the children of the Comparison Groups it was not detected.
It should be noted that this parameter was in most cases
standard for children aged 4.5-6.5 years. In our opinion,
the most probable reason for the dentition shortening
during the period of mixed occlusion is a high prevalence
of untreated deciduous teeth caries in children of the Main
Group [9] with its typical localization on the approximal
surfaces of teeth (Fig. 4).

When assessing the state of dentition in the vertical
plane, we have found anomalies in 28 children (93.3%: CI
82.8% - 97.9%) of the Main Group and 4 children (28.6%
of CI: 12,8% - 50,8%)of the Comparison Group. Twentytwo
children (73.3% CI: 57.7% - 85.3%) of the Main Group
had dentoalveolar elongation of the frontal mandibu-
lar segment anddentoalveolar elongation of the frontal
maxillary segment in 4 cases (13.3% of CI: 5.6% - 26.5%).
Dentoalveolar elongation of the frontal maxillary segment
was recorded in 2 children (12.5% CI: 4.0% - 30.2%) and
dentoalveolar elongation of the frontal mandabular seg-
ment was recorded in 1child (6.3% CI: 1.6% - 20.6%) of the
Comparison Group. At the same time, 18 children (60.0%
CI: 43.9% - 74.5%) of the Main Group and 3 children
(18.8% CI: 7.3% - 38.3%) of the Comparison Group had
dentoalveolar shortening of the frontal maxillary segment.
Taking into consideration that during both temporary [9]
and mixed occlusion periods we have observed prevalence
of changes in the vertical dimensions of the frontal area
dentitions in the Main Group children in correlation to
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Comparison Group children, we came to conclusion that
fetal macrosomia associated with of these abnormalities.

The analysis of the mandibular dentition (lateral area)
in the transversal plane revealed that 17children (56.7%:
CI: 40.6% - 71.7%) of the Main Group and 4 children
(25.0% CI: 11.0% - 45.6%) of the Comparison Group had
the mandibular narrowing. Maxillary dentition (or lateral
area) in the transversal plane was narrowed in 7 children
(23.3% CI: 12.3% - 38.6%) of the Main Group. This abnor-
mality was detected in 1 child (6.3% CI:1.6% - 20.6%) of
the Comparison Group.

The analysis of the frontal area mandibular dentition in
the transversal plane showed that 3 children (10.0% CI:
3.8% - 22.1%) of the Main Group had the displacement of
the lower dental midline in relation to the tongue frenum.
In the Comparison Group, this anomalywas detected in 1
child (6.3% CI: 1.6% - 20.6%). The upper dental midline
coincided with the middle palatine suture in all participants
of the study.

The developmental disturbances in teeth structure were
represented by hypoplastically altered enamel of perma-
nent and deciduous teeth, which were seen in 8 children
(26.7% CI14.7% - 42.3%) of the Main Group and 3 children
(25% CI: 9.9% - 48.4%) of the Comparison Group.

Among the developmental disturbances in teeth size,
there was a predominated relative generalized microdontia,
which was observed in 3 children (10.0% CI: 3.8% - 22.1%)
of the Main Group. Macrodontia of single tooth was re-
vealed in 1 child (3.3% CI: 0.8% 11.6%) of the Main Group
(Fig. 7). In the Comparison Group one child (6.3% CI:
1.6% - 20.6%) had had supernumerary permanent tooth
(mesiodent) and one child (6.3% CI: 1.6% - 20.6%) had
supernumerary deciduous tooth.

There were different levels of pathological conditions
among the dentoalveolar abnormalities. They are as follows:
occlusion abnormalities, anomalies of the dentition shape
and size, and teeth disturbances. The named anomalies do
not occur apart from one another. Therefore, the descrip-
tion of the teeth position is not feasible, but the mandibular
anterior teeth in 3 children (10.0% CI: 3.8% - 22.1%) of the
Main Group were rotated in the longitudinal axis (Fig. 5).
This fact deserves attention, because these children did not
have ankyloglosia (tongue thrust) and crowded mandibular
anterior teeth. The inadvertent abnormality may develop
as a result of some local factors, and may also indicate the
alormaly of the lower jaw frontal segment.

It is important to notice that in 11 (36,7% CI: 22,7% -
52,8%)of the Main Group children, the eruption of lower
jaw central incisors occurred prior to thelower first perma-
nent molars eruption. Interruption in sequence and timing
of permanent teeth eruption is another sign confirming
the underdevelopment of the mandible. There were no
abnormalities of this kind found in the Comparison Group.

Along with intrauterine abnormalities [22], the role of
hereditary occurrence of dentoalveolar deviations [23] is
well known. Analyzing the obtained results, it should be
noted that our study gives a comparison of genetic pre-
disposition to dentoalveolar abnormalities occurrence in
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the Main and Comparison Groups. Consequently, a large
number of malocllusions 100% (CI: 88.4% - 100%) in the
Macrosomic Group versus to the the Comparison Group
73% (CI: 51.9% - 88.2%) is due to some other factors as-
sociated with the fetal macrosomia.

We presume that children and adolescents born macro-
somic have reduced mineral bone tissue density compared
to normosomic-at-birth children. Our assumptions are
confirmed by Littnerand his co-authors’ research results
arguing that bone mineral density can be reduced in mac-
rosimic newborns compared to normosomic ones, explain-
ing this by a decreased intrauterine mobility of very large
children [24]. The Schushan-Eisen I. et al. study [25] also
confirmed significantly reduced bone mineral density in
newborns with fetal macrosomia born from non-diabetic
mothers. The authors prove that the bone tissue mineral
density is reduced with every 100 g of the body weight of
anewborn child, and the hypothesis of “reduced mobility”
is also confirmed in the fetal macrosomia cases.

CONCLUSIONS

1. Caries intensity indices vary in the macrosomic-at-birth
participants of our study in the period of mixed den-
tition, depending on the weight-height parameters of
these children at birth. The high values of these indi-
ceswere recorded in children born with harmonious
(well-balanced) intrauterine development, with intra-
uterine obesity and acceleration or with intrauterine
obesity and an average body length.

2. Macrosomic children have, on average, reduced number
of minor salivary glands by 1-2 units in area of 3,5 cm?, in
comparison with the normosomic-at-birth children. The
saliva secretion of minor salivary glands in macrosomic
children is reliably (p<0.05), by an average of 16,5%,
reduced in comparison to the normosomic children.

3. Children agesof 6.5-11 years and born with fetal mac-
rosomia, have long narrow faces and high palate more
frequently than normosomic-at-birth children. In the
period of mixed dentition, these changes are more
pronounced in macrosomic-at-birth children with long
body length and a relatively decreased intrauterine body
weight, and in overweight children born with a long
body length. These features can be taken into account
in preventive examinations, planning and conducting
of orthodontic treatment.

4. Children born macrosomic have a significantly
higher percentage of dentoalveolar abnormalities in
the mixed dentition period in comparison with the
normosomic-at-birth children (100% versus 73%).

Thus, the obtained results proved that the processes causing

fetal macrosomia have a great impact on the dental status

of children in the period of mixed dentition.
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ABSTRACT

Introduction: To reduce the burden of non-communicable diseases (NCDs) and premature mortality, it is necessary to influence the risks of their occurrence at all stages of life.
Economically active population, which can be more at risk, is required the special attention.

The aim of the study is to investigate the prevalence for risk factors of major NCDs among the economically active population of the Chernivtsi region in the example of business
entities in the market.

Materials and methods: The survey of the Chernivtsi business entities (n = 633) conducted in 2017-2018 on the territory of ME CSC (the Municipal Enterprise City Shopping
Complex) “Kalynivskyi market” has been used in the research.

Results: There is the high level of the prevalence of the main risk factors for NCDs (unhealthy diet, lack of physical activity, smoking) among those working in the territory of the
market. Only 17% consume a sufficient amount of fruit and fish. Only 35% of respondents systematically do physical exercises and special physical exercises. The most common
unhealthy diet has been found among young men (25-44 years), in this group, about 40% are smoking. An acute problem of female smoking (25%) among market workers has
been revealed. It is shown that, in general (taking into account passive smoking), 65% of respondents suffer from harmful effects of tobacco.

Condlusions: The established features of the lifestyle of workers indicate the need to make maximum efforts to focus on improving medical literacy and the formation of

motivation to preserve health.

KEY WORDS: economically active population, non-communicable diseases, risk factors

INTRODUCTION
Over the last decade, the burden of non-communicable
diseases (NCDs) is increasing in the world. Every year, 15
million people aged 30-69 die from NCDs (cardiovascular,
oncological, chronic respiratory and diabetes mellitus). More
than 80% of these deaths occur in developing countries.
One of the goals for achieving the objectives of sustainable
development is to reduce the mortality rate from NCDs at
the age of 30-69 by one third by 2030. The influence on the
risks of NCDs is necessary at all stages of life [1]. The eco-
nomically active population (15-69 years), which is most at
risk, requires special attention. The WHO Global Conference
on Issues related to NCD in Montevideo (2017) highlighted
the dependence of premature mortality on economic, envi-
ronmental and social determinants. To counteract a complex
set of factors (tobacco use, inadequate physical activity,
alcohol abuse, unhealthy eating) and the use of appropriate
measures (taking into account gender peculiarities and the
level of medical literacy), it is necessary to monitor their
prevalence in the state and individual regions [2].
Individual risk factors have been studied regularly for a
long time. For example, the Second Global Adult Tobac-
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co Survey (GATS-2017) showed a significant decrease in
the overall and daily prevalence of smoking in Ukraine
compared to 2010 [3]. There is a need for a detailed study
of the prevalence of all the major factors of the NCDs
among the busy economically active population, which
spends a significant part of life at work. People who work
under stress or instability tend to smoke more, move less
and eat inefficiently. The Global Health Action Plan for
2008-2017 considered the need to stimulate health pro-
motion and comprehensive prevention of NCDs through
popularization a healthy and regular diet, physical activity,
and strengthening mental health and family health [4].
The results of sample household surveys on economic
activity through direct inquiries usually have economic
and social uses [5]. In the social aspect, the supply of labor
and the use of human resources in the production process
is evaluated, but the question of health is not included in
such questionnaires. As wholesale and retail trade occupy
a significant proportion of economic activity (the highest
after industry, education, health care, and social assistance),
lifestyle research and self-assessment of health workers in
the markets are extremely topical.
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THE AIM

To study the prevalence of risk factors for major NCDs
among the economically active population of Chernivtsi
region in the example of business entities in the markets.

MATERIALS AND METHODS

The survey of the Chernivtsi business entities (n = 633)
conducted in 2017-2018 on the territory of ME CSC
(the Municipal Enterprise City Shopping Complex)
“Kalynivskyi market” has been used in the research. A
specially designed questionnaire has been used, which
included questions about eating habits, physical activity,
bad habits and self-assessment of health. The research has
been carried out personally by the author, which made it
possible to ensure a unified approach to the survey, with
elements of structured interviewing and observation. The
structured survey consisted of three forms of questions
that were convenient for filling in a limited time (outside
customer service): closed, providing specific answers (gen-
der, age, education, marital status, district of residence);
alternatives with the even number of response options
and structured with the list of responses provided. The
questionnaires provided for an independent filling (6-10
min.). The general aggregate consisted of independent
and hired workers in the whole territory of the mentioned
markets evenly according to the existing distribution by
sectors. 650 questionnaires have been collected, 633 of
which have been selected for analysis. The 95% confidence
level has been selected when determining the sample size.
Sociological and statistical methods have been used. Before
the interview, the necessary information was provided on
each case of participation in the study.

RESULTS

“Kalinovsky market” is a place of work for a significant
part of Bukovinians. Of the 633 people surveyed, there
were 313 men (49.45%), with a mean age of 38.55+0.20
and 320 women (50.55%), with a mean age of 42.75+0.20.
The respondents were 488 (77.09%) residents of all
neighborhoods of the city, 122 (19.27%) residents of the
adjacent districts of the region, and 23 (3.63%) ones of the
neighboring regions. The mean age of the respondents was
40.68+0.14 years. The age distribution has been conducted
according to the recommended for the economically active
population (15-70 years old), taking into account the WHO
classification (young (25-44 years old), middle-aged (45-
59 years old) and elderly (60 and older). In our study, the
largest proportion of the respondents - 82.3% were young
and middle-aged people (25 to 60 years). It should be noted
that there were more than half men of young age (25-44
years), and this age category was 44.06% among women.
About half of all respondents have higher education: men
- 54.63%; women - 41.88% (p<0.01). According to the mar-
ital status, 70.18% are married, with a higher percentage
of single men among the respondents under 25 years and
widows among the women, especially at the age of 45-59

years (10.77%) and 60 years old and older (40.00%).

The study of the prevalence of the major risk factors for the
NCDs allowed identifying the characteristics of nutrition,
physical activity, tobacco smoking and alcohol consumption
by the respondents. A study of eating habits showed that
only 41.21% of workers monitor their diet, among young
people - 34.58% of men and 52.94% of women. The most
common was 3 meals a day (2.31+0.05 meals). The sufficient
amount of fruit (according to the respondents) is consumed
more often by women than men (Fig.1), total 47.55%. The
share of fruit consumption is the lowest for men 25-44 years
(35.36%) and women over 60 years old (43.75%). Women
consume more vegetables than men. There is a group of men
25-44 years old, in which the index is the lowest - 45.30%,
in women of the corresponding group - 57.45%. Men con-
sume more vegetables after 60 years 61.11%, which led to a
corresponding contribution to the leadership of vegetables
among the products they consume. The respondents do not
include a sufficient amount of fish in their diet - 22.9%. The
highest index of the consumption of the adequate amount
of meat is observed in men up to 25 years old - 67.65%.

Vegetables are in the first place in the popularity ranking
of food products among men. We emphasize that potatoes
predominate among vegetables, but this vegetable is not
included in the majority of international recommendations
for useful products/vegetables. Consumption of meat
products is in the second place mainly in the group up to
45 years old (maximum up to 25 years old). Consumption
of fruit (insufficient consumption at the age of 25-44) is
in the third place. Fish products are the next with a large
margin (which most respondents motivate as inaccessible
for them). Young men up to 45 years old eat fast food, but
it is almost ignored at an older age. Fried meals, salt, fat,
and sweets are among the restrictions. When detailing
the nature of the nutrition, the highest frequency of con-
sumption of fruits, vegetables and fish occur at the age of
40-44 years (24.14%) and 45-49 years (21.21%). Among
men, the consumption of fruits, fish and vegetables is
most closely correlated with the answer in relation to food
control (direct strong connection r = +0.99; +0.85; +0.78;
p <0.05). Women also consume vegetables most often, but,
unlike men, evenly in all age groups. Fruit is in the second
place, meat products are in the third one with insufficient
consumption of those and others after 60 years. Restriction
of the fried, fatty, salty and sweet meal for women with age
becomes more topical. Fast food is consumed mainly by
women up to 25 years old, and it is completely ignored at
an older age. For females, control of nutrition correlates
with the consumption of fish, meat and fruit (direct strong
connection r = +0.99; +0.98; +0.81; p <0.05). Women aged
25-29 and 55-59 manage their nutrition according to these
three indices the most (23.3% and 23.5% respectively).

426 respondents (67.30% of the sample) answered the ques-
tion about the recognition of a sufficient level of their physical
activity. 67.61% of the respondents recognized themselves as
active, namely, among 220 men - 155 (70.46%) and among
206 women - 133 (64.56%). Women are inferior to men only
in jobs with physical workload (Table I).
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Table I. Types of physical activity and leisure (n=633)

Types of physical activity and leisure Men (%)

Women (%) Total (%)

Physical exercise during the day 13.74+1,95

10.0+1.68 11.85+£1.29

Classes 4-5 times a week 10.22+1.72

9.38+1.63 9.80+1.63

Classes 2-3 times a week 9.27+1.64

8.13+1.53 8.69+1.12

Classes 1-2 times a week 8.31+1.56

6.88+1.42 7.58+1.05

Job with physical workload

39.94+2.78*

31.25+£2.60* 35.55+£1.90

Work on the farmland 29.714£2.59

35.63+2.68 32.70+1.87

Walking 39.30+2.77

44.69+2.78 42.02+£1.96

*the difference between the indices is significant
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Fig.1. Consumption of the main types of products (%)

Every 7th person systematically does physical exercise,
- every 5th (22.05%) in the age group 45-59, and every 2™
(50.0%) in the age of 60 and older. Among women, only
one out of ten exercises regularly. The respondents in age
groups up to 25 years old: 20.59% of men and 17.86% of
women do special exercises 4-5 times per week; and the
other respondents have classes 2-3 times a week and 1-2
times a week equally often, without a significant difference
between sex and age. More men than women consider
themselves active at work due to the age group of 25-44
years (44.76%). Work on the farmland is relevant for
45-59-year-olds: 42.50% of men; 43.70% of women (for
women 60 and older - 46.88%). The respondents from
older age groups are more likely to walk, in particular,
more than half of women (56.25%). Weekends (mostly 1
day a week) are spent in front of a computer, surfing the
Internet (49% of men, 26% of women), watching TV (30%)
and housework (37% men and 67% women).

Among the respondents 104 men (33.23%) and 80 women
(25.0%) smoke. Among the rest (n=449), 89 men (42.58%) and
39 women (16.25%) used to smoke. The ratio of the number
of smokers to those who has given up a bad habit among men
is 1.17 (104/89), among women - 2.05 (80/39). The greatest
number of smokers is among young people: men - 37.02% and
women - 31.21%. When analyzing the prevalence of tobacco
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smoking by age, it is necessary to allocate men aged 20 to 30 who
smoke the most - 39.5%. Only from the age of 50, the proportion
of male smokers decreases to 19.15% (Fig.2). Women between
20 and 30 years of age smoke the least (21.8%), mainly due to
childbearing at this age. Later there are two peaks of the indices:
aged 30 to 44 years (33.3%) and from 60 to 64 years (31.8%)
(Fig.3). Women are not almost inferior to men by number of
smoked cigarettes (men 16.39+0.27; women 12.85 + 0.30) and
smoking experience (men 13.24+0.24; women 15.22+0.33).
Passive smokers are (out of 582 responses - 91.94% of the
sample) 70.79% of respondents: 69.66% of men and 71.92% of
women, 55.34% of them do not smoke.

Alcoholic beverages are consumed by 525 respondents
(85.64%), including 46.96% men and 33.20% women, who drink
strong drinks; 25.88% of men and 40.94% of women drink wine,
and 38.98% men and 15.0% women drink beer. 10.54% of men
and 4.69% of women drink alcohol 3-4 times a week and more
often; 28.75% of men and 13.75% of women drink it 1-2 times
a week, the rest - 1-3 times a month and less often.

When analyzing the self-assessment of respondents’
health by gender, it should be noted that the vast majority
of employees feel good and satisfactorily. Among the rest
of the respondents who feel bad or admit that their health
has worsened recently, there are a significantly higher
percentage of women than men (Table II).
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Table II. Self-assessment of respondents’health by gender (%)

State of health Men Women Total
Good 34.51+£2.70 27.19+2.49 30.81+1.84
Satisfactorily 55.59+2.81 49.06+2.80 52.29+1.99
Deteriorates 8.63+1.59* 19.38+2.21* 14.06+1.38
Bad 1.28+0.64* 4.75+£1.18* 3.00£0.68

*the difference between the indices is significant
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Sources of information on health issues were reported
to be the same for men and women. The Internet is leading
(60.35%), followed by television (30.96%) and health work-
ers (27.80%). However, more often men use information
from friends (22.36%).

DISCUSSION

At the beginning of the activity, “Kalynivsky market
provided work to the residents of Chernivtsi Region, who
had lost their jobs through the transformation of the so-
cioeconomic system, the closure of most industrial enter-

»
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prises and the collapse of the collective farms. “Kalinovsky
market” remains a place of work for a significant part of
Bukovinians. At first, there were people who differed on
age, education, specialty, life experience, but at the moment
it is a specific socio-cultural community of workers. It can
be argued that their way of life has been formed under the
influence of the immediate social environment, as well
as the organization of work and conditions created on
workplaces. In the market, women generally work on a par
with men. The significant proportion of widows (10% in
middle-age, up to 40% after 60 years old) found out by us
reflects male super mortality in the region in particular and
in Ukraine as a whole. It is noteworthy that among the male
respondents in all age groups there are significantly more
people with higher education. In studying the self-assess-
ment of health, we have found that men are less likely to
see deterioration in health or a poor state of health, which
may be due to their tendency to inadequately assessment
of their own health [6].

Research on eating habits has shown that the most
frequent characteristic of nutrition is the consumption of
available vegetables. The greatest direct correlation is ob-
served between the control of nutrition and the consump-
tion of fruit, fish, vegetables among men and fish, meat and
fruit among women, indicating the need for additional
efforts and funds to provide them. Only 54 men (17.25 +
2.14%) and 57 women (17.81 + 2.14%) confirmed the ad-
equate consumption of fruit and fish at the same time. The
choice of a particular product was due to the unwillingness
for healthy eating, because of their preferences and oppor-
tunities. Thus, with differences in the nutrition of men and
women of all ages by the level of consumption of the most
important products for the prevention of NCDs, they are
equal in the same and extremely low figures.

Regarding physical activity, it should be noted that only
35% of the respondents are trying to keep their level of phys-
ical activity (physical exercise and special physical exercises).
Peculiarities of the work in the market, i.e. lifting loads, sea-
sonal work on the farmland, walking, are not characteristic
for a sedentary way of working life. Young men (25-44 years),
who constitute the biggest part of the age distribution and
who have the lowest rates of consumption of fruit, vegetables,
fish and the restriction of their consumption of fast, salty,
fried and sweet food, are of concern, and more than a third
of them are heavy smokers. This circumstance gives grounds
for recommending active preventive measures in this age cat-
egory since young people are exposed to persistent risks for
the emergence of dangerous NCDs. The ratio of the number
of those who smoke to those who had abandoned testifies to
the extremely unfavorable situation with the refusal of the
harmful habit among women, and in all age groups. Close
communication between the workers supports harmful
habits, and the prevalence of passive smoking increases the
number of people who suffer from the harmful effects of
tobacco smoke twice - 412 people (65.09 £+ 1.89%). When
studying the consumption of alcohol by the respondents,
we did not specify the dose, so as not to reduce their com-
mitment to the survey. Indirectly, the level of abuse could
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be judged by the amount of advice provided by the doctor
regarding the harmfulness of alcohol. 39 (12.46 + 1.87%)
men and 6 (1.88 + 0.76%) women reported such advice.
The alertness of doctors about alcohol abuse by women is
obviously underestimated.

In assessing the sources of health information, the Internet
is the leader (60.35%), health workers provide knowledge to
only 27.80% of the respondents. The availability of reliable
sources of information [7] is known to be a prerequisite for
the formation of a conscious attitude to disease prevention
(health promotion, reduction of risk factors).

CONCLUSIONS

1. The research has proved the high prevalence of NCD risk
factors among those working in the markets (unhealthy
diet, lack of physical activity, tobacco smoking). At the
same time, the self-assessment of health is rather opti-
mistic - more than 80% rated it as good or satisfactory.

2. 41% of the respondents reported that they manage
their nutrition. At the same time, only 17% consume
enough fruit and fish. Young men (25-44 years) have
the unhealthiest diet.

3. About 70% of the respondents consider themselves
physically active, however, only half of them systemati-
cally do physical exercises and special physical exercises,
the rest relate physical activity with the peculiarities of
daily work.

4. Smoking is a widespread harmful habit, a third of men
and a quarter of women smoke. The ratio of smokers
and people who have given up it indicates the acute
problem of women smoking among market employees.
It is shown that 65% of the respondents are exposed to
harmful effects in general (taking into account passive
smoking).

5. Almost half of men and one third of women consume
strong alcoholic beverages, moreover, women prefer
wine and men prefer beer. About 40% of men and 20%
of women consume alcohol 1-2 to 4-5 times a week.

6. The established peculiarities of the way of life of the
workers testify to the need to make maximum efforts
to increase the medical literacy and the formation of
motivation to preserve health.
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ABSTRACT

Introduction: Impacted teeth is complex anomaly of teeth eruption that requires a balanced approach not only in the differential diagnosis of its forms, but choice of rational
methods of treatment.

The aim: Optimization of the tactics of orthodontic-surgical treatment of patients with impacted teeth based on the development and implementation of computed tomographic
indices (KT) and photometric indices (FM) of opening of surgical access (OSA) to crowns of impacted teeth

Materials and methods: The results of treatment of 48 patients with delay of permanent teeth eruption have been analyzed. For an objective assessment of treatment results,
a group of 24 (aged from 9 to 19 years old ) was formed. All 24 patients had typical clinical situation.

Results: Orthodontic correction of patients envisaged, first of all, the elimination of obstacles in the way of teeth eruption, if necessary to provide space in dental arch and
simultaneous treatment of associated bite malocclusions. Surgical exposure of impacted tooth crown was carried out and at the same time a triangular shaped guiding channel
was formed, base of channel was at the impacted tooth and its angle finished into the dental arch. Precise dimensions and depth of the channel were preliminary planed on
computed tomography slices with 3D reconstruction.

Mean values of CT width (7,1320,54mm), and length (6,42+0,78mm) of 0SA and (T index (130,79+8,19%) of 0SA to impacted teeth crowns were determined.
Conclusion: To improve the quality of diagnosis and optimization of methodological approaches to treatment of patients with teeth impaction, we have proposed (T and FM
0SA indices to the crowns of impacted teeth. The developed indices serve as specific reference points for optimization of diagnostic process, for reducing of probability of repeated

surgical interventions and choosing the optimal path for instrumental orthodontic treatment of patients with impacted teeth

KEY WORDS: impacted teeth, orthodontic treatment, opening of surgical access to the crowns of impacted teeth

INTRODUCTION

Impacted teeth is anomaly of teeth eruption, when a
formed tooth within two years after the period of physio-
logical eruption failed to appear and remains in a jaw [1].
Canines (48%), central (24%) and lateral incisors (15%)
are more often impacted, less often premolars and molars
(13%) [2]. Impacted teeth is a complex anomaly of den-
tition that requires a balanced approach not only in the
differential diagnosis of its forms, but choice of rational
methods of treatment [3,4].

Main reasons of complete permanent teeth impaction
in patients with partial impaction are: early extraction of
temporary teeth — 41,28%, delay of temporary teeth in
dental arch - 28,44%; discrepancy between teeth size and
jaws — 22,02%; anomalies of teeth formation - 16,51% and
supernumerary teeth — 15,6%. Whereas in patients with
multiple impaction (more than three teeth), syndromal
pathology constitutes 41,67%; the presence of large number
of supernumerary teeth — 27,76%, as well as abnormalities
of teeth formation (13,89%) [2]. The choice of treatment
scheme is based on etiologic factor and depends on age of
a patient, the depth of tooth location, the presence of space
for it in dentition, degree of tooth root formation.
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Provision of complex orthodontic treatment in such cases
involves combination of surgical, instrumental, protective,
and functional (physiotherapeutic) methods [4, 5].

A known method of impacted teeth treatment involves
staged orthodontic treatment of creating space by instrumen-
tal method, surgical opening of access to a crown of impacted
tooth, followed by fixing on it of engaging elements (hooks,
loops etc.) for traction of impacted tooth to dental arch by
means of removable or unremovable constructions [6,7]. An
essential drawback of this approach is its long term treatment,
an average duration of treatment is 21,6 + 8,7 months [7, 8, 9].

That is why a search of ways to reduce time of orthodontic
appliances in presence of impacted teeth and related or-
thodontic pathology is a matter of high priority. And op-
timization of techniques for surgical uncovering of access
to crowns of impacted teeth in a complex rehabilitation of
such patients is a topical question of modern orthodontics.

THE AIM

Aim of study is to optimize the surgical-orthodontic
treatment of patients with impacted teeth based on the
development and introduction of computer tomography
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and photometric indices for the surgical opening of access
to crowns of impacted teeth.

MATERIALS AND METHODS

The results of treatment of 48 patients with delay of
permanent teeth eruption have been analyzed. For an
objective assessment of our work results, a group of 24
patients was formed. Clinical situation of these patients
was typical according to the following criteria: they were
born from the first pregnancy; living conditions were
the same; they had average family incomes; somatic
diseases and genetic pathology were not observed in the
patients; satisfactory hygienic condition of oral cavity,
there were no gingiva diseases and mucous membrane
of oral cavity diseases , presence of no more than three
impacted teeth buried in different parts of dental arch.
The data showed that there were 12 patients with max-
illary canines impaction , 6 patients with maxillary
central incisors impaction, 2 patients with impaction of
mandibular second molars, 2 patients with mandibular
canines impaction and 2 patients with impaction of
maxillary premolars. Females (58,33%) (n = 14) pre-
vailed in the study, males were 41,67% (n = 10), the age
of patients ranged from 9 to 19 years.

Clinical examination was performed according to the
standard technique: history taking, external and inter-
nal oral examination, additional methods (photometric
examination of face, study of diagnostic jaw models and
orthopantomograms, 3D computed tomography). Presence
of systemic diseases and teeth impaction of patient’s close
relatives were finding out while taking patients history data.

Table. I. (T and FM indices of 0SA to crowns of impacted teeth.

Angles of inclination of impacted teeth were marked on
the orthopantomogram (OPG) using a modified method
of Yu.Il. Zhigurta [10]. Tomographic study according to
indications made it possible confidently to carry out sur-
gical and orthodontic procedures in complex treatment of
patients with impaction of teeth and to achieve positive re-
sults. Cone-beam computed tomography (CBCT) allowed
to determine accurately the state of crown and roots of
impacted and adjacent teeth, to get clear and detailed idea
of the position of impacted tooth, what enabled to plan
optimal treatment strategy. Clinical and radiological data
were carefully analyzed to decide the question of surgical
access to impacted tooth, located in the alveolar process.

Surgical exposure of impacted tooth crown was carried
out and at the same time a triangular shaped guiding chan-
nel was formed, base of channel was at the impacted tooth
and its angle finished into the dental arch. Precise dimen-
sions and depth of the channel were preliminary planed on
computed tomography sections with 3D reconstruction.

Determination of etiological aspects of dental impaction
plays an important role in choosing of an effective treat-
ment method that is specific for each patient. According
to etiological criteria, we identified three forms of teeth
impaction. The first form of tooth impaction is hereditary
one or that is due to the action of unfavorable embryonic
factors, the presence of supernumerary teeth, the improp-
er placement of the dental follicle in the jaw. The second
form of dental impaction is formed under the influence of
common factors, such as endocrine disorders, infectious
diseases, general somatic diseases, inflammatory process-
es and jaw injury. The third form is impaction of teeth is
caused by the action of unfavorable local factors - early

Index CcT FM Index of statistic sagnificance, p
OSA Width, mm 7,13+£0,54 6,92+0,58 >0,05
OSA index, % 6,42+0,78 6,50+0,74 >0,05
OSA index, % 130,79£8,19 128,71+9,98 >0,05

Fig. 1. Patient X, 9 years.
Orthopantomogram
Impacted 11 tooth.

839



Pavlo I. Tkachenko et al.

Fig. 3. Intraoral Photographs of Patient X. (9 years) oral cavity:
a — after 0SA to the crown of impacted 11;
b, ¢ — during orthodontic traction to dentition.

removal of temporary teeth, delay in the dental arch of
temporary teeth, underdevelopment of the dentition and
jaws as a result of functional insufficiency of muscles of
the maxillofacial region

The most likely causes of dental impaction were iden-
tified in all patients. Specially designed study protocol
(attachment 1.) was filled in for each patient.

All patients underwent surgical orthodontic treatment.
First, surgical exposure of the crowns of the impacted
teeth was carried out and after the disappearance of the
visible postoperative signs, soft tissues edema, morbidity,
buttons were fixed on their surface and active orthodontic

840

traction of the impacted tooth using elastic ligament was
initiated. Orthodontic treatment was performed using
various removable orthodontic appliances in 8 patients,
and braces were used in 16 patients. The active period of
orthodontic treatment ended with adjustment and cor-
rection of occlusal plane, normalization of intermaxillary
correlations, achievement of optimal functional occlusion
and stabilization of treatment results

Assessment of statistical significance of the results was
determined by Wilcoxon T-test. Differences were con-
sidered trustworthy at generally accepted in biomedical
research error probability p <0,05.
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Fig. 4. Orthopantomogram
during orthodontic traction
of impacted 11 tooth.

Fig. 5. Orthopantomogram
of Patient E., 12 years.
Impacted 23 tooth .

RESULTS AND DISCUSSION

To improve the quality of diagnostics and optimize treatment
methodological approaches, we determined the predicted
sizes of surgical window on CT slices and using formula calcu-
lated CT index of opening of surgical access (OSA) to crowns
of impacted teeth using the formula, which to a certain extent
served as a guideline in choosing further treatment tactics.

054 width

054 length % 100% = CT index of OSA to crowns

of impacted teeth

At the next stage, intraoral photos of operative access to
the crowns of impacted teeth were performed and photo-
metric index of OSA to the crowns of impacted teeth was
calculated according to the formula :

054 width

0S4 length % 100% =CT index of OSA to crowns

of impacted teeth

Analyzing data of clinical study, it should be noted that
treatment strategy was aimed primarily to ensure process of
eruption of impacted teeth. Orthodontic correction of patients
envisaged, first of all, the elimination of obstacles in the way
of eruption, if necessary to provide space in dental arch and
simultaneous treatment of associated bite malocclusions.

Mean values of CT and FM of OSA width and length
to impacted teeth crowns were determined with mean
squared error of each result (m) , values of CT and FM
indices of OSA to crowns of impacted teeth and index of
statistical significance (p) were determined on the results
of study (Tab. I).

It was established that the mean values of CT and FM of
width and length of OSA for crowns of impacted teeth and
the value of CT and FM indices of OSA for crowns were
not significantly different (p>0,05). That is, the calculation
of CT indices of OSA of crowns of impacted teeth allowed
objectively predict the size of surgical window, reducing the
risk of unnecessary damage to mucous membrane, what
was confirmed by data of FM indexes of OSA.
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vental 0,75 HeOs

Fig. 6. (T of
Patient E, 12 years.
Modelling of SOA
to the crown of
impacted tooth 23.

Fig. 7. Case 2. Intraoral photos:

a — the first stage of orthodontic treatment;
b — after surgical procedure (OSA width — 7,00 mm, 0SA length — 9,00 mm; FM index of 0SA to the crown of impacted 23 tooth — 77,78%;
¢ — tooth 23 after traction to dentition.

Case 1. Patient H., 9 - year-old child, complained of
aesthetic appearance, as a result of maxillary right central
incisor absence. Impacted 11 tooth was diagnosed accord-
ing to clinical examination and orthopantogram (Fig. 1).

Orthodontic treatment using a removable plate-prosthetic
appliance with a screw was initiated. The patient underwent
3D computed tomography, and OSA dimensions were mod-
eled to the crown of t impacted tooth 11 (OSA width — 8,50
mm, OSA length - 9,40 mm; CT OSA index - 90,43% (Fig. 2).

After eight months, the patient underwent a surgical ex-
posure of the crown of impacted tooth 11 and guide channel
has been formed (Figure 3, a), photometric study was carried
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out: OSA width - 8,00 mm, OSA length - 12,00 mm; FM
index of OSA - 66.67%. Three days after the operation, the
button was fixed and orthodontic traction of the impacted
tooth 11 was started with elastic ligaments.

To monitor orthodontic treatment orthopantomogram
was done after 2 month of treatment (Fig.4).

Term of traction to dental arch of impacted 11 tooth
was 3 month.

Case 2. Patient E., 12 years old, complained of an aes-
thetic appearance due to the absence of the maxillary left
canine. After analyzing the orthopantomogram, impacted
tooth 23 was diagnosed (Fig.5)
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Fig. 8. Case 2.
Orthopantomogram:

a— on the first stage of
orthodontic treatment

of impacted 23 tooth;

b — two years after treatment.

The patient underwent 3D computed tomography and
modeled OSA dimensions (width - 8,51 mm, length - 7,86
mm; CT OSA index - 108,27% (Fig. 6). Active orthodontic
treatment was carried out in 2 stages: the first is to create space
for tooth 23, to correct shape of dental arch of the upper jaw by
braces; the second stage is the surgical exposure of the crown
of tooth 23, formation of surgical opening access to the crown
of impacted tooth, fixation of button, traction of tooth 23 into
the dental arch, normalization of the intermaxillary ratio.

Term of orthodontic traction of impacted 23 tooth to
dental arch was 10 month (Fig.8).

Therefore, planning of optimal path for surgical uncov-
ering of impacted teeth crowns from under mucosa allows
to arrange more physiological conditions for eruption.

CONCLUSIONS

To improve the quality of diagnosis and optimization of
methodological approaches to treatment of patients with
teeth impaction, we have proposed CT and FM OSA indices
to the crowns of impacted teeth. The developed indices serve
as specific reference points for optimization of diagnostic

process, for reducing of probability of repeated surgical in-
terventions and choosing the optimal path for instrumental
orthodontic treatment of patients with impacted teeth.
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Attachment 1.
Study Protocol No ____
Date
Name, Family name Date of birth
Diagnostic models
Malocclusion: Angle class- ; deep - ; open -; cross-
Group

membership of State of impacted teeth
impacted tooth

On orthopantomogram Angle of

inclination of longitudinal axis of

impacted tooth On OPTG
a)from 15° to45°, Level of impacted
b) from 46° to 89° tooth position Modelling of OSA on CT
(nearly horizontal position) and ¢) | @) high position
from 90°¢ - closer to jaw basis,
b)in alveolar process
; €) under mucous
SpP MP memrane
. OSA
OSA width
length
Il -35-850 V- V - due to presence
. 11l- 35-85¢°, vestibular | hotizontal of supernumerary
Type of impaction |- 85-95° ves.tlbular or oral or oral shift; more then | or oppositly tooth
shift; less then 2
mm 2mm to togth VI- dug 'Fo
eruption, transposition
Depth of impaction On CTimage superficia : "
deep mn vi
Stage of.root Unformed Formed to Y Completely formed root Ankylosis
formation
Ne Causes of impacted teeth

Hereditary

Somatic diseases

Infectious diseases

Avitaminosis. Rickets

Supernumerary teeth

Maxillofacial trauma

Early removal of temporary teeth

Delay of temporary teeth in dental arch

Surgical procedures on account of odontoma, cyst of maxillofacial region

Malformation of tooth bud stage

Transposition of tooth germs

Inadequate formation of impacted teeth

Ankylosis

Lack of space in dental arch (trasversal plane)

Lack of space in dental arch (sagittal plane)

Lack of space in dental arch (vertical plane)

Pathologically changed mucous membrane above impacted teeth

Bone barrier, deep location of impacted tooth

Macrodontia (absolute, relative)

One-sided chewing

Infantile swallowing

Anomaly of frenulum linguae attachment

Mouth breathing

Fluorosis of teeth
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ABSTRACT

Introduction: Cardiovascular diseases (CVD) are one of the most important medical-biological and social problems in Ukraine and in the world because coronary artery disease
(CAD) is a major cause of death and disability. Overweight and obesity are risk factor of CVD and type 2 diabetes mellitus (T2DM). Although statins have been shown to be
beneficial in secondary prevention of CVD in a number of trials, current reports of increased risk of T2DM with statin use raise concerns.

The aim: To compare the metabolic profile and therapeutic targets of non-diabetic obese patients with CAD depending on the dose of atorvastatin.

Materials and methods: The study included 107 patients (82 men and 25 women) with CAD and abdominal obesity. Patients were divided into two groups: those taking
20 mg and 40 mg of atorvastatin daily correspondingly. Glucose, insulin, HbA1c, HOMA-IR, lipids, hs-CRP and anthropometric parameters were measured for each subject.
Results: For patients with CAD and obesity, who had taken atorvastatin in a 40-mg dose, we observed a significant increase in insulin resistance and impaired fasting glucose.
Also we found a reliable correlation between the carbohydrate and lipid spectrum. These parameters reflect the mechanism of the formation of metabolic disorders as a result
of intensive statin therapy.

Conclusions: Despite of the beneficial reductions in LDL and total cholesterol, atorvastatin treatment on a dose 40 mg resulted in significant increase of fasting glucose, insulin

levels and insulin resistance pertaining to those patients.
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INTRODUCTION

Cardiovascular disease (CVD) is a leading cause of death
throughout the world. The greatest part in the structure
of mortality takes coronary heart disease and its com-
plications. In the United States, mortality from coronary
heart disease is 43.8% of the overall mortality rate due to
cardiovascular disease (AHA,2018) [1].

CAD is theleading single cause of death, and in Europe there
are 862 thousand deaths per year (19% of all deaths) among men
and 877 thousand deaths (20%) among women each year [2].

Smoking, hypodynamia, unhealthy food and alcohol
abuse are the main risk factors that lead to the onset of
CVD.As a result, cascading reactions can lead to the arte-
rial hypertension, hyperglycemia with transformation into
diabetes mellitus, dyslipidemia and obesity.

According to prospective epidemiological trials, there is
a relationship between overweight or obesity, on the one
hand, and cardiovascular morbidity, mortality from CVD
and overall mortality, on the other. Obesity is closely linked
to the main cardiovascular risk factors, such as arterial
hypertension, decreased glucose tolerance, type 2 diabetes
mellitus and dyslipidemia [3].

The main principle of success in preventing cardiovascular
death and death from all causes, high-risk patients primary
hospitalization and re-hospitalization associated with ath-
erothrombotic complications, is to achieve and maintain
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target levels of LDL and cholesterol at that level for as long
as possible. In this case, the drugs of choice are statins [4;5].

Statins were introduced to clinical practice over 30 years
ago by a Japanese researcher A. Endo and have made the
same revolution in the medical possibilities of medical prac-
tice, as the introduction of penicillin in the previous century.

The results of such large-scale studies of statins usage
(TNT, IDEAL, GRACEA, SPARCL, ASCOT-LLA, JUPI-
TER, PROVE IT-TIMI 22) formed the basis of the concept
of “the lower the better ”. But not always such a concept of
using high-dose statins is justifiable for all patients. This
is especially true for the treatment of patients with stable
forms of coronary heart disease (TNT, IDEAL) [6;7;8;9;10].

THE AIM

To compare metabolic profile of obese patients with coro-
nary artery disease depending on the dose of atorvastatin
and to estimate when the therapeutic target is reached for
obese non-diabetic patients with coronary artery disease
depending on dose atorvastatin.

MATERIALS AND METHODS
Clinical trial was conducted with accorandce to the Dec-
laration of Helsinki, The Convention for the Protection of
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Human Rights and Biomedicine, Legislation of Ukraine
and agreed by Ethical Committee Danylo Halytsky Lviv
National Medical University, protocol Nel, 18.01.2016.
All patients signed an informed consent before the study.

The study included 107 patients (82 (76,6 %) men, 25
(23,4 %) women, who underwent treatment in Lviv Hos-
pitals. The average patients age was 60,3 (58,8;61,7) years.

All patients were divided in two groups depending on
the dose of atorvastatin. The cohort groups under exam-
ination have received statin therapy: the first group took
atorvastatin in a dose 20 mg daily (n=56), the second
group - 40 mg (n=51).

The criteria for exclusion were the presence of T2D, obe-
sity due to endocrine pathology, severe heart, kidney, liver
failure, acute conditions and oncologic diseases.

Physical examination that included measurement of
blood pressure pulse, and anthropometric parameters
(body mass index, waist circumference, the circumference
of the hips and their ratio) was also conducted. Metabolic
syndrome diagnosis was confirmed by IDF-2015 criteria.
The validated Finnish Diabetes Risk Score (FINDRISC)
has traditionally been used as a predictor of type 2 diabetes
in our examined groups. Fasting glucose, insulin, HbA1lc,
HOMA-IR, lipids, hsCRP, ALT, AST, ALP, GGTP, uric
acid were measured for all patients. The level of glycated
hemoglobin (HbA1 ) in the whole blood was determined
by turbidimetric assay method, using test system “He-
moglobinAlc-direct” BioSystems (Spain). Insulin and
hsCRP in serum was determined on chemiluminescent
immunoassay analyzer “Immulite 2000” (Siemens, Ger-
many) using a proper reagent (Immulite 2000 Insulin and
Immulite 2000 hsCRP, USA).

Insulin resistance index was calculated by the formula:

HOMA-IR=fasting insulin (u[U/ml)*fasting blood glu-
cose (mmol/1)/22.5. Patients with HOMA-IR>2.77 was
insulin resistance (IR).

Biochemical indices and lipids were performed by gener-
ally accepted methods on automatic analyzer “BioSystems”
(Spain) using original set of reagents.

We used statistical formulas to calculate values related
to statistical concepts or analyses. We cited results in the
form of averages with a statistical error. The values with
normal distribution are presented as confidence interval
(95%); and the values, where distribution significantly
differed from the norm, are presented as interval of 25%
and 75% percentiles. Comparison of groups was performed
by means of Mann - Whitney U-test. Spearman’s rho cor-
relation tests were used to report the associations between
variables. Categorical data were presented as proportions
and analyzed using the Chi-square test. The results were
considered statistically reliable at p< 0.05.

RESULTS

In both groups, the highest proportion were patients with a
lasting disease, and therefore, they were taking atorvastatin
between 1 and 5 years - 37 (66.1%) patients in the 1* and
26 (51.0%) patients in the 2" group. The duration of the

illness was less than 1 year for 6 (10.7%) participants in
the 1st group and 18 (35.3%) participants in the 2™group,
whereas, more 13 (23.2%) participants in the first and 7
(13.7%) participants in the second group were sick for
more than 5 years. There was no significant difference in
the duration of the disease and receiving of atorvastatin.

Patients of both groups were almost identical by gender
distribution and age. An abdominal obesity was indicated
by WC and WHR for all patients. Glycated hemoglobin was
measured for exclusion availability T2DM.

As it is seen from table I, concentration of low-density
lipoproteins and total cholesterol was reliably lower in the
group of patients, who had taken atorvastatin in a dose 40
mg. But we observed dysglycemic effect of intensive dose
of atorvastatin which was appearance of fasting hypergli-
cemia (6.20 (5.65;7.05) mmol/l vs 6.01 (5.48;6.32) mmol/l,
p=0.03), hyperinsulinemia (10.80(6.57;20.00) uIU/ml vs
8.41 (4.98;12.20) wIU/ml, p=0.03) and insulin resistance
(HOMA-IR 3.28 (1.62;5.78) vs 2.10 (1.38;3.31), p=0.01).
Nevertheless, in our clinical trial, we observed that there
was no significant difference in ALT, AST, ALP, GGTP,
uric acid, HDL and TG among patients receiving atorvas-
tatin. According to FINDRISK, patients taking 40 mg of
atorvastatin had a significantly higher risk of developing
T2DM (Table I).

In the present study we also evaluated effectiveness of
secondary prevention CAD on the way of comparison
the proportion of patients who achieved and no achieved
therapeutic target levels.In patients taking 40 mg of the
drug, the proportion of those who achieved target levels
of LDL-C was significantly higher, and there was also a
significantly higher rate of blood pressure monitoring in
these patients (Table II).

A significant correlation between carbohydrate and lipid
profile was observed for patients with CAD and obesity,
who had taken 40 mg of atorvastatin. These parameters
indicate a mechanism for the formation of metabolic
disorders. These associations service as evidence of the
effect of a high-dose therapy with atorvastatin on the
common pathogenesis of this comorbid pathology, namely
atherogenic dyslipidemia, insulin resistance and systemic
inflammation of low intensity (Table III).

DISCUSSION

We have received results that are consistent with the data
obtained by other scholars. A meta-analysis conducted by
Sattar et al., which included 13 placebo-controlled statin
studies (91,148 participants), reported that statin therapy
was associated with an increased risk of diabetes mellitus
by 9%, with insignificant heterogenity between studies.
The study also found that the risk was higher for elderly
patients. [11]

A prospective study of the effect of atorvastatin on car-
bohydrate metabolism has shown that in three groups,
with normal fasting glucose, fasting hyperglycemia and
glucose intolerance, there was a statistically significant
increase in all glycemic parameters regardless of the dose
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Table I. Patients characteristics

Baseline Characteristic 1%group, 20 mg 2*‘group, 40 mg P
n=56 n=51

Male, % 43 (76.8%) 38 (74.5%) 0.96
Age, years 61.8 (59.5;64.0) 59.4 (56.8;61.9) 0.33
BMI,kg/m? 28.7 (26.6;32.4) 30.8(29.6;31.9) 0.72
WC,cm 104.6 (101.5;107.7) 106.7 (103.8;109.6) 1.00
WH, cm 98.0 (92.7;105.0) 101.0 (96.0;104.0) 0.85
WHR 1.04 (1.02;1.06) 1.05 (1.03;1.07) 0.89
SBP, mm Hg 144 (138;152) 140 (136;144) 0.79
DBP, mm Hg 82 (79;84) 80 (77;83) 0.75
HR, bpm 75(73;78) 75 (67,78) 0.85
ALT, U/I 21.75(13.37;33.10) 25.80 (20.75;42.70) 0.57
AST, U/I 25.40(20.15;31.63) 27.60(21.45;32.60) 0.42
ALP, U/l 83.66 (76.57;90.75) 83.10(75.50;90.70) 0.99
GGTPR, U/I 34.10 (24.75;47.80) 50.34(43.12;57.56) 0.14
UricAcid, mmol/I 383.87(356.16;411.58) 373.10(311.10;449.50) 0.97
HDL, mmol/I 1.23 (0.96;1.45) 1.15(1.06;1.24) 0.41
LDL, mmol/I 2.86(2.59;3.13) 2.10(1.63;2.78) 0.02
Cholesterol, mmol/I 5.10 (4.79;5.41) 4.20 (3.65;4.86) <0.01
Triglycerides, mmol/I 1.70(1.19;2.49) 1.58(1.04;2.12) 0.43
hsCRP, mg/I 2,71(1,79;4,27) 2,20 (1,04;2,92) 0.18
HbA1, % 5.08 (4.90;5.26) 534 (5.11;5.57) 0.22
Glucose, mmol/I 6.01 (5.48;6.32) 6.20 (5.65;7.05) 0.03
Insulin, plU/ml 8.41(4.98;12.20) 10.80(6.57;20.00) 0.03
HOMA-IR 2.10(1.38;3.31) 3.28(1.62;5.78) 0.01
FINDRISK 10.95 (10.18;11.72) 12.75(11.92;13.58) <0.01

Table II. Achieving therapeutic target in obese non-diabetic patients with coronary artery disease depending on dose atorvastatin

1**group, 20 mg 2"dgroup, 40 mg
n=56 n=51 P
Target LDL <1.8 mmol/I 8(14.3%) 15 (29.4%) <0.01
Fasting glucose <6.1 mmol/I 31 (55.4%) 21 (41.2%) 0.43
Target BP <140/90 mm Hg 18 (32.1%) 28 (54.9%) <0.01
Target HR <70 bpm 20 (35.7%) 22 (43.1%) 0.22

of atrovastatin. In the normoglycemic group with a low
dose of atorvastatin, no significant changes in the glucose
tolerance test were observed, however, there was a signifi-
cant increase in HbAlc and fasting glycemia, while in high
doses, changes in the glucose tolerance test and HbAlc
values were significant after 6 months.In the hypergly-
cemia group, with both low and high-dose atorvastatin,
there were significant changes in all glycemic parameters
after 12 months. In the case of impaired glucose tolerance,
especially at high doses of atorvastatin, significant changes
have been observed after 6 months. [5]

A meta-analysis of the effects of different types and
doses of statins was conducted by Eliano Pio Navarese and
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includes17 randomized, placebo-controlled studies con-
ducted between 1994 and 2012 involving 113,394 patients.
Randomised controlled trials compared the effect of statin
to placebo or high-dose statin therapy in comparison with
the mean dose. Among various statins, pravastatin 40 mg /
day was associated with the lowest risk of T2DM develop-
ment compared to placebo. And conversely, rosuvastatin
20 mg / day and atorvastatin 40/80 mg were associated
with an increased risk of CD2 development compared to
placebo. [6]

Extremely relevant is the study of the effect of statin
therapy over 6 years in the METSIM cohort (men with
metabolic syndrome. Cederberg and co-authors concluded
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Table ll. Correlation relationship between HOMA-IR and biochemical indicators*

1stgroup, 20 mg
n=56

2" group, 40 mg
n=51

Relationship between . .
P Correlation coefficient

Relationship between . .
P Correlation coefficient

indicators indicators
HOMA-IR- UA 0.30 HOMA-IR-ALT 0.32
HOMA-IR-TG 0.37 HOMA-IR-ALP 0.38
HOMA-IR- GGTP 0.39
HOMA-IR-TG 0.34
HOMA-IR-HbA1c 0.36
HOMA-IR-hsCRP 0.30

Note: * - p<0.05.

that statin treatment increases the risk of T2DM by 46%
for these patients. [7]

Summarizing the results of the above studies, it is im-
portant to note that the occurrence of T2DM depends
on many factors.On the part of the patient there are age,
gender, weight, physical activity, diet, heredity history of
diabetes mellitus, smoking, baseline glucose homeostasis,
comorbid diseases (polycystic ovary, hyperprolactinemia)
and combination with some drugs (diuretics, f-blockers).

On the part of statin therapy, this is a chemical structure
of statin (pitawastatin and pravastatin do not have a nega-
tive effect on insulin resistance), duration of use and dose.

Current guidelines recommend assessing the risk of
diabetes using the FINDRISK scale for all patients with
high cardiovascular risk who need appointment of statins.
If the risk is in the range from low to moderate, then no
additional assessment of HbAlc and / or fasting glucose
is required. However, patients with high risk of diabetes
mellitus should be examined for HbAlc and/or glucose
level in blood plasma before appointing statins and these
assessments should be re-evaluated 3 months after treat-
ment start. In addition, patients with a high risk of diabetes
development or prediabetes should be recommended to
change the lifestyle, which is aimed at reducing the weight
or use insulin sensitizers.

Study limitations. The loss of accuracy identification of IR
by HOMA-IR in compared with the clamp, but HOMA-IR
is a less invasive, inexpensive, and less labor-intensive
method to measure IR. Method of determining insulin
is not standardized. This may be the reason for the diver-
gence in the measurement. There is controversial cut-off
HOMA-IR for different categories of patients.

CONCLUSIONS

The proatherogenic fractions of the lipids were signifi-
cantly lower for patients with CAD and obesity, who had
taken atorvastatin in a dose 40 mg, while insulin, glucose
index and NOMA-IR index were significantly higher. This
indicates a dysglycemic effect of intensive therapy with
atorvastatin. Insulin resistance is a predictor of the occur-
rence of T2 DM, and that’s why in some cohort groups it

is important to carefully monitor the state of carbohydrate
metabolism during treatment with atorvastatin.

Despite the beneficial reductions in LDL and total cho-
lesterol, atorvastatin treatment on a dose 40 mg resulted
in significant increases in fasting glucose and insulin levels
consistent with insulin resistance in those patients.
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ABSTRACT

Introduction: Waddlia chondrophila and Parachlamydia acanthamoebae are well-known and best-studied representatives of Chlamydia-related bacteria carrying a potential
zoonotic threat. These bacteria are associated with miscarriage, ectopic pregnancy, diseases of the respiratory system in both humans and animals. Despite the importance of
these Chlamydia-like organisms for human medicine along with veterinary medicine, studies on their prevalence in Ukraine were not conducted due to the lack of available tests.
The aim of our work was to create relatively cheap and easy method for detection Waddlia chondrophila and Parachlamydia acanthamoebae.

Materials and methods: GenBank database was used to find nucleotide sequences of the 165 rRNA gene of bacteria Chlamydiales’ order. Alignment was performed using the
MEGA7 software, in order to detect the presence of polymorphic hybridization sites specifically attributed to Waddlia chondrophila and Parachlamydia acanthamoebae. Primer-
BLAST software was used to design oligonucleotide primers, to evaluate the critical parameters of the primer, in particular, the melting temperature, difference between melting
temperatures for the primer pairs, the GC content, the self-complementarity, etc.

Results and conclusions: The amplification of control DNA of Parachlamydia acanthamoebae and Waddlia chrondophila in single PCR using the corresponding primers and
subsequent gel electrophoresis of PCR products determined the size of the amplified DNA fragments 88 b.p. and 123 b.p, respectively; the fragments were in line with the
expected sizes. The analytical specificity test was performed by amplifying the control DNA of 15 species of the order Chlamydiales.

KEY WORDS: Parachlamydia acanthamoebae, Waddlia chrondophila, multiplex, PCR

INTRODUCTION

Chlamydiae are gram-negative obligate intracellular bac-
teria sharing a unique biphasic developmental cycle and
replicate exclusively within the interior of living cells in
eukaryotic hosts The members of the Chlamydiales order
cause diseases of humans, mammals, birds and reptiles.
Chlamydiosis in animals can cause asymptomatic infection
or may result in pneumonia, abortion, rhinitis, conjuncti-
vitis, arthritis, infertility, enteritis, and more. Humans have
their own endemic chlamydial species [1].

Chlamydia trachomatis is human pathogen, the most prom-
inent representative of Chlamydiales order, which is the most
common cause of sexually transmitted diseases worldwide
[2]. Chlamydia abortus, Chlamydia caviae, Chlamydia felis,
Chlamydia psittaci, Chlamydia suis, Chlamydia gallinacea cause
zoonotic disease. [3]. Due the development of molecular biolo-
gy, the number of representatives of the order Clamydiales has
increased. In addition to expanding the Chlamydiaceae family,
anumber of Chlamydia-related bacteria (CRBs) are identified,
some of which are associated with animal and human diseases.

The most known and currently the best described rep-
resentatives of Chlamydia-related bacteria that carry a
potential zoonotic threat are Waddlia chondrophila and
Parachlamydia acanthamoebae. These bacteria are associ-
ated with miscarriage, ectopic pregnancy, diseases of the
respiratory system in humans and animals [4, 5].
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W. chondrophila was first isolated in 1986 from an abort-
ed bovine fetus in the United States [6]. Subsequently, the
association between antibodies against Waddlia chondroph-
ila and bovine abortions was confirmed. Moreover, 1 out
of 2 calves, which were experimentally infected with W.
chondrophila, died within 2 weeks [7].

After that, a series of studies performed on humans the
connection between the miscarriage and the presence of
Waddlia antibodies in humans was observed. The patho-
genic role of W. chondrophila in humans is confirmed by
the strong association between seropositivity of W.chon-
drophila and human miscarriage. [4,8,9]. It was also proven
that W. chondrophila has a negative effect on human sper-
matozoa [10], which suggests that W. chondrophila plays
an important role in reducing the reproductive capacity of
animals and humans. In addition, W. chondrophila is found
in the respiratory samples of people with bronchiolitis or
pneumonia [3].

For the first time, Parachlamydia acanthamoebae was
isolated by Rolf Michel and Barbel Hauroder-Philippczyk
in Berlin in 1994 during examining nose smears [11]. P,
acanthamoebae is associated with respiratory diseases
and miscarriages in ruminants. [12-14]. In humans,
P.acanthamoebae is mainly associated with diseases of
the respiratory system, bronchiolitis, pneumonia [15,16],
also this bacterium is associated with atherosclerosis [17]
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Parachlamydia acanthamoebae is widespread in nature and
due to the symbiosis with Acanthamoeba, it has the ability
to withstand a wide range of environmental stresses [18].
Moreover, recent studies of arthropods (mites) have shown
the presence of Parachlamydiaceae DNA in mites, which,
like birds, bats and mice, are considered to be the so-called
“vectors” of chlamydia infection [19-22].

To the foregoing it should be added that Waddlia chon-
drophila and Parachlamydia acanthamoebae have been
detected in drinking water [23,24], which suggests that
water can be a source of infection for animals and humans.

Despite the importance of these chlamydia-like or-
ganisms for human and veterinary medicine in Ukraine,
studies on their prevalence among animals and humans
have not been conducted due to the lack of available tests.

THE AIM

The aim of our work was to create relatively cheap and easy
method to detect Waddlia chondrophila and Parachlamydia
acanthamoebae, which will be used for widescreen monitor-
ing in current challenging economic situation in Ukraine.

MATERIALS AND METHODS
GenBank database was used to find nucleotide sequences
of the 16S rRNA of the order Chlamydiales. Alignment of
111 nucleotide sequences of 36 bacteria was performed
using the MEGA?7 software, in order to detect the presence
of polymorphic hybridization sites specifically attributed to
Waddlia chondrophila and Parachlamydia acanthamoebae.
Primer-BLAST software was used to design oligonucleotide
primers, to evaluate the critical parameters of the primer,
in particular, the melting temperature, difference between
melting temperatures for the primer pairs, the GC content,
the self-complementarity, etc. The verification of the speci-
ficity of polymorphic fragments determined for each type of
chlamydia with the nucleotide sequences of microorganisms,
both opportunistic and infectious agents, was implemented
using the online service Primer-BLAST. [25, 26, 27, 28].

The studies were carried out in the laboratory of animal
health and the laboratory of genetics of Institute of Pig
Breeding and Agro-Industrial Production, NAAS, which is
certified for genetic analysis at the DNA level (Compliance
certificate “state of the measurement system” number 021-
19 from 01/31/2019).

DNA amplification was performed using Thermo Fisher
Scientific reagents according to the manufacturer’s proto-
col. Oligonucleotide primers for the identification of Wad-

dlia chondrophila and Parachlamydia acanthamoebae were
synthesized by Metabion international AG, Germany).

The resulting primers were diluted with sterile deionized
water. Following reagents were used in PCR tests: 100 ng
of DNA template, primer mix, deionized water, 10x(N-
H)2SO PCR buffer, 25mmMgCI2, deoxyribonucleoside
triphosphate solution (2mmdNTP) and Taq polymerase
(Thermo Fisher Scientific) according to the manufacturer’s
specifications. PCR amplification was performed in a final
volume of 25 pL.

DNA amplification using PCR was performed on a
“Tercyc-2” multichannel thermocycler (DNA technology,
Russia). The cycling conditions to amplify consisted of an
initial denaturation at 94°C for 5 min, 30 cycles of melting
at 94°C for 1 min, annealing at 63°C for 30 s, and elongation
at 72°C for 1 min and a final extension at 72°C for 5 min.

PCR products were separated using 2% agarose gel elec-
trophoresis in 1 x TBE buffer for 2 hours at a current of
50 mA in an electrophoresis chamber (Cleaver Scientific
Ltd). Plasmids pUC19 hydrolyzed with Msp I endonuclease
(Thermo Fisher Scientific) were used as a molecular weight
marker. After the end of the electrophoresis process, the gel
was stained with a solution of ethidium bromide (10 mg/
cm3) and results of electrophoresis were captured using
gel documentation system (Cleaver Scientific Ltd. UK).

Control DNA samples: Parachlamydia acanthamoebae
strains “Bergl7” and “Bn9” were kindly provided by Dr.
Michel Rolf (Central Military Hospital Koblenz, Germa-
ny), DNA of Parachlamydia acanthamoebae, strain Hall
obtained from Prof. Gilbert Greub (I'Institut de Micro-
biologie Médecin chef des laboratoires de microbiologie
diagnostique Institut de microbiologie de I'Université
de Lausanne, Switzerland), DNA samples of Waddlia
chrondophila, Chlamydia avium, Chlamydia pecorum,
Chlamydia abortus, Chlamydia psittaci, Chlamydia suis,
Chlamydia caviae, Chlamydia trachomatis, Chlamydia
abortus, Chlamydia felis, Chlamydia muridarum, Chla-
mydia pneumoniae, Chlamydia gallinacean, were obtained
from Dr. Christiane Schnee (Institut fiir molekulare Patho-
genese, Jena, Germany). Clavochlamydia salmonicola and
Piscichlamydia salmonis samples were obtained from Dr.
Heike Schmidt-Posthaus, (Center for Fish and Wildlife
Health, Bern). Control DNA samples were used to test and
verify the analytical specificity of the developed PCR tests.

RESULTS
Amplification of control DNAs of Parachlamydia acan-
thamoebae and Waddlia chrondophila with corresponding

Table I. Primers used for detection Waddlia chondrophila and Parachlamydia acanthamoebae

Species Sequence Product size
. . WADCHOF.GAACGAAGTGTGCTCTTGAGT
Waddlia chondrophila WADCHOR:CCTCTCTAGCACCATATCCGG 123bp
Parachlamydia PCHAF:CAAGGTAGCCCTATCGGAAG 88b
acanthamoebae PCHAR:CTTGCCCAACCTCGGAAGAT P
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Figure 1. Multiplex PCR amplification with primers for DNA Waddlia chondrophila and Parachlamydia acanthamoebae:

1- DNA size marker pUc19 / Mspl,

2 - PCR product obtained with primers for DNA amplification Waddlia chondraphila,

3 - PCR product obtained with primers for DNA amplification Parachlamydia acanthamoebae,

4 - PCR product, obtained with primers for multiplex amplification of DNA Waddlia chondrophila & Parachlamydia acanthamoebae,

5-18 - control of specificity with primers for multiplex amplification (5 — DNA of C. trachomatis, 6 — DNA of C. pecorum, 7 — C. abortus, 8 — DNA of
C. caviae, 9 — DNA of C. psittaci, 10 — DNA of C. suis, 11 — DNA of C. felis, 12 — DNA of C. muridarum, 13 — DNA of C. pneumoniae, 14 — DNA of
C. gallinacea, 15 — DNA of C. avium, 16 — DNA of Piscichlamydia salmonis, 17 — DNA of Clavochlamydia salmonicola, 18 - negative control).

primers using PCR and the following gel electrophoresis
of PCR products determined the size of the amplified
DNA fragments as 88 base pairs and 123 base pairs (b.p.)
respectively, the fragments corresponded to the expected
sizes of the DNA fragments of 16S rRNA gene Parachla-
mydia acanthamoebae and Waddlia chrondophila (Fig. 1.)

At the next stage, the primers for identification of Wad-
dlia chrondophila and Parachlamydia acanthamoebae
were mixed and used in multiplex PCR with the DNA of
Waddlia chrondophila and Parachlamydia acanthamoebae,
after which the electropherogram showed products with
fragment sizes of 123 b.p. and 88 b.p. PCR was performed
asa duplex to show the different sizes of the amplicon genes
of the two organisms and the possibility of using them in
a multiplex combination. (Fig. 1) The analytical specificity
test was performed by amplifying the control DNA of 15
species of the order Chlamydiales with a primer-mix for the
identification of Waddlia chrondophila and Parachlamydia
acanthamoebae. The test for analytical specificity showed
the absence of PCR products. (Fig. 1)

DISCUSSION
During the development of PCR test for Waddlia chron-
dophila and Parachlamydia acanthamoebae detection,
conservative 16S rRNA genes were selected as target genes
for which the corresponding primers were selected. The key
step in primers development was to find the most variable
regions within each of the 16S rRNA gene sequences and
use these regions as species-specific.

Waddlia chondrophila and Parachlamydia acanthamoe-
bae are Chlamydia-like bacteria that are associated with
diseases of animals and humans. These bacteria are isolated

from animals and humans, so they can be considered as a
potential zoonotic threat [4,8-10,12-15].

Due to the difficult economic situation In Ukraine dete-
rioration of living conditions and food occurs. Healthcare
reform, which, on the one hand, destroyed the Soviet
health care system, on the other hand, did not come to
an effective completion has led to the unsupervised use
of antimicrobials, the lack of proper epidemiological
surveillance along with shortness of veterinary and
sanitary control over the quality of livestock products.
Armed conflict (“hybrid war”), which is being fought in
eastern Ukraine and mass impoverishment, generates a
high level of migration and population concentration
[29,30,31]. All of the above are driving factors for the
occurrence of infectious diseases in general. Therefore,
there is a need for simple, affordable tests that do not need
expensive equipment. Higher sensitivity of PCR tests is
their main advantage compared to culture technique and
other methods which are too time-consuming, difficult
to perform and sometimes inaccurate. PCR diagnostics
of chlamydial infections available for clinical use is the
best and recommended method for detecting chlamydial
infections. [32]

The 16S RNA gene was chosen as the molecular target
for the differentiation of Waddlia chrondophila and Para-
chlamydia acanthamoebae, since this conservative gene is
the most universal among bacteria on the one hand, and
on the other has hypervariable regions, which allows to
choose a species-specific region for each species[33].

Waddlia chrondophila and Parachlamydia acanthamoe-
bae primers were designed with the same physical char-
acteristics to ensure simultaneous amplification under the
same conditions in single or multiplex PCR. To be able to
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visually assess the amplification product, the primer pairs
differ in the length of the amplicons, the gap of the target
fragment is 35 bp, which meet the resolution requirements
for electrophoresis in a 2% agarose gel. To prevent the ap-
pearance of non-specific products, the melting point of the
primers was 60 ° C, and their length was 20-21 base pairs.
In the process of optimizing PCR tests using temperatures
from 55 ° Cto 63 ° C, the optimum temperature was 60 ° C
with standard concentrations of PCR components. Despite
the fact that there are foreign-made commercial PCR tests
to identify these bacteria, in the current economic situation
in Ukraine, the widespread use of these diagnostic kits
appeared to be almost impossible, due to the high price,
or the need for expensive equipment (for real-time PCR
tests) [34,35].

CONCLUSIONS

An affordable and relatively simple instrumentality to
identify Waddlia chondrophila and Parachlamydia acan-
thamoebae was created, which, after testing on clinical
material, can be used for extensive monitoring.
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ABSTRACT

Introduction: Every civilized state has the duty to its citizens to create an effective health care system, a necessary component of which is the use of safe and high-quality
medical products. This duty is based both on the standards of international law and national constitutional norms and principles. The spread of falsified medical products poses
a global threat to public health, can lead to death or cause significant harm to human health. Given the extreme risk of such acts, there is a need to create and operate an
effective criminal law mechanism to combat such acts.

The aim: The purpose of the article is to study the existing criminal law mechanism to combat the falsification of medical products at the international, regional and national
levels (Poland and Ukraine as an example), as well as to develop proposals for improving of such a mechanism.

Materials and methods: This study is based on the empirical and analytical data of the WHO, the United Nations Convention against Transnational Organized Crime, the
Council of Europe Convention on the counterfeiting of medical products and similar crimes involving threats to public health (The Medicrime Convention), criminal legislation of
Ukraine and Poland, General Prosecutor’s Office data on the criminal liability of those who committed falsification of medicines. Totally 28 laws and papers, 25 court judgments
were analyzed.

Dialectical, comparative, analytic, synthetic and system analyses research methods were used, also for interpretation purposes.

Results: Falsification of medical products worldwide is characterized by high prevalence and is one of the highly profitable activities of transnational organized crime. Therefore,
an effective counteraction to these crimes is impossible through isolated actions by one separate State and requires the establishment of a multi-level integrated mechanism
to combat this phenomenon. The criminal law mechanism, as a necessary component of abovementioned mechanism, should be established at the international, regional and
national levels.

An analysis of the situation in Poland and Ukraine showed that the falsification of medical products is quite common in these countries, but national criminal legislation and
practice of its implementation needs improvement.

Conclusions: There is a need to create and implement an effective criminal law mechanism (at international, regional and national levels) to combat the spread of falsified
medical products. At the international level, in order to increase the effectiveness of this mechanism, we fully support the EU initiative to amend the United Nations Convention
against Transnational Organized Crime, which would establish additional liability for the falsification of medicines. Improving the criminal law mechanism to combat the
falsification of medical products at the European regional level requires intensifying of The Medicrime Convention ratification process and full implementation of rules on
criminal liability for falsifying medical products into national criminal legislation. At the national level, it is necessary to improve both the criminal legislation and the practice
of its implementation, to intensify the activity of law enforcement agencies to combat these crimes, to ensure a fair trial and effective criminal penalties for those who
have committed a crime of falsifying medical products.

KEY WORDS: falsification of medical products, counterfeit medical products, medicines, medical devices, criminal liability, criminal law mechanism, public health,
The Medicrime Convention
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INTRODUCTION

Every civilized state has the duty to its citizens to create
an effective health care system, a necessary component of
which is the use of safe and high-quality medical products.
This duty is based both on international law standards and
national constitutional norms and principles. Thus, Article
25 (1) of the Universal Declaration of Human Rights (1948)
proclaims the right to a standard of living adequate for the
health and well-being, including medical care, and the right
to security in the event of sickness [1]. According to Part
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1 (11) of the European Social Charter (Revised) (1996)
the parties accept as the aim of their policy, to be pursued
by all appropriate means both national and international
in character, the attainment of conditions in which the
following rights and principles may be effectively realised:
Everyone has the right to benefit from any measures en-
abling him to enjoy the highest possible standard of health
attainable. Based on Article 11 of this document, European
states, with a view to ensuring the effective exercise of the
right to protection of health, undertake, either directly or
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in cooperation with public or private organisations, to take
appropriate measures designed inter alia: 1) to remove as
far as possible the causes of ill-health; 2) to provide advisory
and educational facilities for the promotion of health and
the encouragement of individual responsibility in matters
of health; 3) to prevent as far as possible epidemic, endemic
and other diseases, as well as accidents [2]. The Constitu-
tion of the Republic of Poland (Art. 68) states that everyone
shall have the right to have his health protected [3], the
Constitution of Ukraine (Art. 49) proclaims the right to
health protection, medical care and medical insurance [4].
As we can see, the right to health protection refers to the
standards of personal and social human rights established
at the universal regional and national levels. The duty of
the state is to create conditions for the realization of the
right to health and its security for every person.

It is unlikely that in the modern world one can find a
person who has never ever used medicines. Many people of
the world who suffer from chronic and incurable diseases
are forced to take medicines daily and in large quantities.
A comfortable or at least acceptable standard of living for
these people depends on the quality of medicines and other
medical products. Sometimes the proper quality of these
products is a necessary condition for survival of part of
humankind. Although accurate statistics on quantities of
poor-quality medical products worldwide doesn’t exist for
now, however, cases of significant harm to life and health
of a large number of people due to their use are not rare.

Among the most serious effects of the use of falsified
medicines the following should be mentioned [5].In 1995,
during a meningitis epidemic in Niger, over 50 000 people
were vaccinated with a counterfeit vaccine, resulting in
2500 deaths. [6]. Quite stunning statistics are presented
by J. Chirac saying that every year over 200 000 people die
because they receive falsified medicines for malaria [7]. Re-
cently, significant publicity has been given to the so-called
“heparin case”. Over 80 lethal cases in United States have
been linked to the use of falsified heparin manufactured in
China [8]. Over 125 people died in Pakistan from the use
of the falsified generic product isosorbide-5-mononitrate,
which contained a toxic quantity of the active substance
[9]. The World Health Organization (WHO), given the
extreme danger of spreading fake medical products, has
determined that combating this negative phenomenon is
one of its main activities.

Consequently, the spread of falsified medical products
poses a global threat to public health, can lead to death or
cause significant harm to human health. Given the extreme
risk of such acts, there is a need to create and implement
an effective criminal law mechanism to combat such acts.

THE AIM

The purpose of the article is to study the existing criminal
law mechanism to combat the falsification of medical prod-
ucts at the international, regional and national levels (on
the example of Poland and Ukraine), as well as to develop
proposals for improving of such a mechanism.

MATERIALS AND METHODS
This study is based on the empirical and analytical data
of the WHO, the United Nations Convention against
Transnational Organized Crime, the Council of Europe
Convention on the counterfeiting of medical products
and similar crimes involving threats to public health (The
“Medicrime Convention”), criminal legislation of Ukraine
and Poland, General Prosecutor’s Office data on the crim-
inal liability of those who committed crimes of medicines
falsification. Totally 28 laws and papers, 25 court judgments
were analyzed.

Dialectical, comparative, analytic, synthetic and system
analyses research methods were used, also for interpreta-
tion purposes.

RESULTS AND DISCUSSION

The historical analysis of the formation of an international
mechanism to prevent the spread of counterfeit medical
products, which was carried out in the monograph “Pre-
venting the spread of falsified medicines at the interna-
tional and national level” [5], shows that for the first time
the question of the need to jointly combat the spread of
counterfeit medical products was raised at the international
level in 1980s [10, p. 689]. The attention of the international
community to the problem of falsified medical products
(including medicines) was first drawn by the Conference
of Experts on the Rational Use of Drugs held in Nairobi in
1985. The attending experts recommended that the WHO,
together with other international governmental and non-
governmental organizations, should study the feasibility
of setting up a Accounting Chamber to collect data and
to inform governments about the nature and extent of
counterfeiting [11].

Two stages of the WHO?’s activity in this sphere should
be highlighted. At the first stage, efforts were mainly fo-
cused on strengthening control over the quality of medical
products, which was supposed to help prevent falsification.
Thus, in 1988 WHO Resolution WHA 41.16 “Rational Use
of Drugs” [12, p.19-20] was adopted. This Resolution rec-
ommended that the Director-General of the WHO should
initiate programmes for the prevention and detection of
the export, import and smuggling of falsely labelled, coun-
terfeited or substandard pharmaceutical preparations [13].
In WHO Resolution WHA 52.19 Revised drug strategy
(1999) [14], countries were recommended to establish
and enforce regulations that ensure quality standards for
all pharmaceutical materials and products manufactured
in, imported to, exported from, or in transit through their
territory. The above-mentioned WHO Resolution, which
was welcomed by the EU, gave rise to the adoption of Di-
rective 2003/94/EC “The principles and guidelines of good
manufacturing practice in respect of medicinal products
for human use and investigational medicinal products for
human use” [15].

At the second stage, an international mechanism to
combat the falsification of medical products has been
created and launched. In February 2006 the WHO in order
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to facilitate harmonization of national laws and develop a
uniform approach to falsified medicines understanding
initiated the International Medical Products Anti-Counter-
feiting Taskforce IMPACT) [16]. In 2011 WHO established
a “Member State mechanism’, which would be vested with
expert functions and assist The International Conference of
Drug Regulatory Authorities (ICDRAs). Basic provisions
on “Member State mechanism’, a new practical activity of
the WHO, are set forth in the document of the 65th World
Health Assembly [17].

However, it should be noted that criminal law mechanism
to combat the falsification of medical products at the inter-
national level needs to be improved. Despite the fact that
the falsification of medical products and, above all, medi-
cines, poses a serious threat to health of humanity and also
belongs to the main activities of international organized
crime, this crime cannot be classified as a type of trans-
national crime in accordance with international law. The
problem is that criminal liability for transnational crimes,
which include falsification of medical products, cannot be
ensured by the efforts of one country. There is a need to
solve issues such as extradition of convicts, mutual legal
assistance and other aspects of international cooperation in
the field of criminal justice. The international legal mech-
anism that effectively solves these problems is approved
by the United Nations Convention against Transnational
Organized Crime (Palermo Convention) [18]. Therefore,
we fully support the EU initiative to amend the United
Nations Convention against Transnational Organized
Crime, which would establish additional liability for the
falsification of medicines [19, p. 8].

The next level of the criminal law mechanism to combat
the falsification of medical products is the level of the Eu-
ropean region. The main international document at this
level is the “Medicrime Convention” which was signed on
October 28, 2011 in Moscow the Russian Federation and
entered into force on January 1, 2016. This Convention is
the first international criminal law instrument to oblige
States Parties to criminalise: 1) the intentional manufac-
turing of counterfeit medical products, active substances,
excipients, parts, materials and accessories (Art. 5); 2)
committed intentionally, the supplying or the offering
to supply, including brokering, the trafficking, including
keeping in stock, importing and exporting of counterfeit
medical products, active substances, excipients, parts,
materials and accessories (Art. 6); 3) the making of false
documents or the act of tampering with documents, when
committed intentionally (Art. 7); 4) committed intention-
ally, in so far as such an activity is not covered by Articles
5, 6 and 7: the manufacturing, the keeping in stock for
supply, importing, exporting, supplying, offering to supply
or placing on the market of medicinal products without
authorisation where such authorisation is required under
the domestic law of the Party or medical devices without
being in compliance with the conformity requirements,
where such conformity is required under the domestic law
of the Party; the commercial use of original documents
outside their intended use within the legal medical product
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supply chain, as specified by the domestic law of the Party
(Art. 8); the intentional aiding or abetting and attempt to
commit any of the offences established in accordance with
this Convention (Art. 9).[20] As we can see, according to
the plan of the developers of this document, criminaliza-
tion and punishment should cover the whole “chain” of
spreading of various types of counterfeit medical products.

As of February 20, 2019, out of 47 Council of Europe
Member States, 23 states have signed the “Medicrime Con-
vention”, but only 12 of them ratified it. 5 states — non-mem-
bers of Council of Europe (Benin, Burkina Faso, Guinea,
Israel and Morocco) also have signed this Convention and 3
of them (Benin, Burkina Faso and Guinea) ratified it. [21].
It is noteworthy that Ukraine is a state that was one of the
first to sign and ratify this Convention. At the same time,
Poland has not signed this document yet.

Despite the fact that for Ukraine this Convention entered
into force on January 1, 2016, it is not yet fully implemented
in the national criminal legislation. To date, the falsification
of medical devices and medicines for animals has not been
criminalized, and no criminal law measures have been
established for legal entities. It should be noted that in
Ukraine the lack of legislative regulation of medical devices
has a negative impact on the quality of medical care [22;
23]. In addition, the commission of an offences by persons
abusing the confidence placed in them as professionals,
manufacturers or suppliers as well as the offences com-
mitted having resort to means of large-scale distribution,
such as information systems including the Internet, were
not recognized as an aggravating circumstance.

In fact, only 25.5% (12 from 47) members of The Council
of Europe have entered into forces the “Medicrime Con-
vention” for more than 7 years from the time when this
treaty was opened for signing. Unfortunately, this situation
does not allow using the opportunities provided by the
Convention for effective cooperation at the national and in-
ternational levels between different sectors of government,
coordination measures at the national level, preventive
measures for the use of public and private sectors and
protection of victims and witnesses.[20] The abstention
of any country from joining this Convention weakens the
effectiveness and speed of international cooperation of
national law enforcement and judicial authorities with the
relevant services of other states in this area [24]. Thus, the
improvement of the criminal law mechanism to combat
the falsification of medical products at the European
regional level requires intensifying the process of “Medi-
crime Convention” ratification.

Attention should also be paid to the terminology used in
the international documents for definition of falsified medi-
cal products. For some time, such products were designated
by the term “counterfeit medical products” in WHO docu-
ments, later the abbreviation SSFFC (substandard/spurious/
falsely-labelled/falsified/counterfeit) was commonly used in
relation to falsified medicines. However, on May 29,2017, at
the 70th World Health Assembly, it was decided to use the
unified term “substandard and falsified medical products”
(SF) for designation in all future documents [25]
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The basis for legal regulation of preventing the spread
of falsified medicines among EU territory is the Direc-
tive 2011/62/EU of the European Parliament and of the
Council of 8 June 2011 amending Directive 2001/83/EC
on the Community code relating to medicinal products
for human use, as regards the prevention of the entry into
the legal supply chain of falsified medicinal products [26],
which entered into force on January 2, 2013. It amends
Directive 2001/83/EC on the Community code relating to
medicinal products for human use. EU Member States use
quite a severe authorization procedure on their territories,
i.e. a procedure for admission to the common market of the
EU. Key characteristics evaluated during the authorization
procedure are the quality, safety and efficacy of a medicine.
EU Member States expect to achieve such characteristics
by using a number of measures. For example:

- the basis for preventing the spread of falsified medicines
must be primarily an efficient control over the origin and
quality of an active substance, such as: 1) an obligation
of manufacturers to use only an active substance that is
manufactured in compliance with GMP requirements and
distributed in compliance with GDP; and 2) registration
of manufacturers, importers and distributors of an active
substance;

- the enhancement of requirements for the labelling of
medicines, i.e. the use of a unique identifier (2D code of the
format GS1 ECC200). We believe it would be reasonable
to expand the use of such labelling firstly into the territo-
ry of a subregion or region and subsequently worldwide.
However, such a transition is costly;

- the strengthening of administrative measures (regis-
tration of trade agents, authorization of all participants in
the circulation of medicines to inform competent public
authorities of cases of falsified medicines, threats to human
life and health);

- the establishment of a single system within the EU that
will help inspect all participants of medicines circulation
on a regular basis. Such inspection may be carried out both
on the territory of the EU and on those of other countries;

- informational methods (informing about officially
registered participants in medicines circulation, reporting
cases of medicines falsification).

- the maintenance of “white” and “black” lists of medi-
cines. Thus, the “white” list will include prescription med-
icines that require no additional identification and coding
due to a) their low price; b) limited output; c) impossibility
to counterfeit due to the physical and chemical properties
of a medicinal product, etc. The “black” list will include
OTC (over the counter) medicinal products that: a) are ex-
pensive; b) are in great demand; c) are from famous brands;
and d) of which falsifications have entered the circulation.
The “white” and “black” lists are planned to be used at the
EU level. Moreover, manufacturers or wholesale distribu-
tors of medicines will not be able to influence the process
of including medicines in any particular list. [5, p. 63, 64]

Preventive measures of this Directive to combat the fal-
sification of medical products were considered necessary
to be combined with measures of a criminal law nature.

Thus, in accordance with Art. 118a (1) “the Member States
shall lay down the rules on penalties applicable to infringe-
ments of the national provisions adopted pursuant to this
Directive and shall take all necessary measures to ensure
that those penalties are implemented. The penalties must
be effective, proportionate and dissuasive.” [26]

Therefore, the next issue that needs to be analyzed to
achieve the aim of this study is the functioning of the
criminal law mechanism to combat the falsification of
medical products at the national level (Ukraine and
Poland examples).

Polish legislation criminalizes the falsification of medi-
cal products in the Art. 124 b of The Pharmacy Law [27]
and Art. 165 of The Penal Law [28]. According to Art.
124 b of the Pharmacy Act criminal punishment (fine,
restriction of liberty or deprivation of liberty for up to 5
years) is established for a person who makes a falsified
medicinal product or a falsified active substance, supplies,
sells or provides free of charge, or stores for this purpose
a falsified medicinal product or falsified active substance.
Art. 165 of The Penal Law states that: whoever causes
danger to the life or health of many persons or property
of a considerable value by producing or marketing of
pharmaceutical preparations which do not conform to
binding quality standards shall be subject to the penalty of
the deprivation of liberty for a term of between 6 months
and 8 years (§ 1); if the consequence of the act specified
in § 1 is the death of a person, or grievous bodily harm
to many persons, the perpetrator shall be subject to the
penalty of the deprivation of liberty for a term of between
2 and 12 years (§ 3). According to the findings of Polish
researchers (Iga Kalinowska Maksim), the Art. 124 b of
The Pharmaceutical Law is special with respect to the Art.
165 of the Criminal Code of Poland. Such a relationship
involves the priority of the latter. [29]

The Criminal Code of Ukraine establishes criminal liabili-
ty for these offences according to the Art. 321! Falsification
of medicines or circulation of falsified medicines” and Art.
305 “Smuggling of narcotics, psychotropic substances, their
analogues or precursors or falsified medicines” [30], which
was adopted in 2011. This article states that manufacturing,
buying, transporting, sending, storing with the purpose
to sell, or selling deliberately falsified medicine shall be
punishable by deprivation of liberty for a term of three
to ten years or deprivation of liberty for life with confis-
cation of property. According to the Art. 305 smuggling
of falsified medicines, that is their movement across the
customs border of Ukraine outside the customs control or
by concealing from the customs control shall be punishable
by deprivation of liberty for a term of five to twelve years
with confiscation of property.

Comparison of criminal sanctions imposed in Ukraine
and Poland for falsification of medicines and circulation of
falsified medicines clearly demonstrate the commitment of
the Ukrainian legislator to the severity of punishment as an
effective countermeasure. It is evidenced by the presence in
the Art. 321" (p. 3) of The Criminal Code of Ukraine such
a punishment as deprivation of liberty for life. It should be
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noted that so far this is the only example of the establish-
ment in Ukrainian criminal legislation of the most severe
type of punishment for committing a crime not related to
murder or attempted murder.

However, despite the extraordinary severity of the pun-
ishment established by law, in fact, the courts do not apply
it. For example, in November 2012 in Lviv region a criminal
group was discovered, which was engaged in falsification
and sale of falsified medicines for several years. It was de-
tected 597 types of medicines and health-care products at
unlicensed warehouses, which had characteristics of being
falsified. The criminal group deliberately sold medicines
and other medical products that could harm human life and
health, a part of legal but expired medicines was re-labelled
showing different expiration dates. It should be noted that
this group has falsified the most advertised medicines in
Ukraine. Falsified medicines entered the circulation mostly
through a pharmacy network, in most cases through indi-
vidual entrepreneurs. Despite the fact that the members of
this group agreed to cooperate with the investigators, the
source of supply of raw materials for the manufacture of
falsified medicines has not been detected. Seven members
of the criminal group, among whom four were employees
of pharmacies, were convicted on the basis of Art. 321" p.
2 of the Criminal Code of Ukraine. Each was sentenced to
five years of deprivation of liberty, from which they were
released on probation. As you can see, the participants in
this criminal group did not suffer any real punishment.
[31] Such decisions of the Ukrainian courts unfortunately
reflect the established practice of applying punishment
for these crimes. This practice requires changes, since the
actual impunity of criminals who commit falsification of
medicines, testifies to the ineffectiveness of the criminal
law mechanism to combat these crimes.

Obviously, the application of criminal liability for falsi-
fication of medicines, both in Poland and in Ukraine, is
still quite rare. Patryk Stowik referring to the data of the
National Prosecutor’s Office states that in 2015 there are
no indictments under Article 124 b of the Pharmaceutical
Law, in 2016 there were three, in 2017 - six, in the first four
months of 2018 - one [32]. In Ukraine, according to the
General Prosecutor’s Office, in the last five years (the period
from 2013 to 2018), 25 criminal cases have been initiated
under Art. 321" of the Criminal Code [33]. During this
period, the courts issued 25 sentences under this article,
of which 23 convictions, 2 - acquittals [34]. However, the
researchers note that these statistics reflect the effectiveness
of law enforcement agencies to combat such crimes, rather
than the actual state of crime in this area. [32, 35]

CONCLUSIONS

There is a need to create and implement an effective criminal
law mechanism to combat the spread of falsified medical
products that pose a global threat to public health, can lead
to death or cause significant harm to human health. It is
necessary that such a mechanism exists at the international,
regional and national levels.
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In order to increase the effectiveness of the criminal
law mechanism at the international level, we fully support
the EU initiative to amend the United Nations Con-
vention against Transnational Organized Crime, which
would establish additional liability for the falsification
of medicines.

Improving the criminal law mechanism to combat the
falsification of medical products at the European regional
level requires intensifying the process of “Medicrime
Convention” ratification and full implementation of rules
on criminal liability for falsifying medical products into
national criminal legislation.

At the national level it is necessary to improve both the
criminal legislation and the practice of its implementation, to
intensify the activity of law enforcement agencies to combat
these crimes, to ensure a fair trial and effective criminal penalties
for those who have committed the falsifying medical products.
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ABSTRACT

Introduction: Among crimes against human health we distinguish serious bodily harms, one of the signs of which is recognized as a mental illness.

The aim: The paper was aimed at the development of the procedure for determining the mental disorder of a victim as a sign of a serious bodily harm, as well as the establishing
the possibilities of clarifying the legislative formulation of the above norm of the Criminal Code.

Materials and methods: Over 300 criminal proceedings under the Arts.121, 122 and 125 of the Criminal Code of Ukraine for the period from 2007 to 2018 have been studied.
For this purpose, common methods of research have been used, namely, the analysis and synthesis, as well as own observations of the process of consideration of the above

criminal proceedings.

Results and conclusions: The findings of the study assisted in identification of gaps in the regulation of the procedure to define mental illness as a characteristic feature
of serious bodily harm. The ways of further improvement of the procedure of conducting expert studies of mental illness as a characteristic feature of a serious bodily harm.
The rules for determining the psychic (mental) illness that are recognized by us as archaic and that does not correspond to the established procedure of such definition by the
comprehensive forensic medical and forensic psychiatric examination involving a forensic medical expert, two or three psychiatrists (narcologists), summarizing in the conclusion
of the presence of mental illness in a person, assessed by experts as a characteristic feature of serious bodily harm should be changed.

KEY WORDS: mental illness, psychic illness, mental disorders, procedure of determination the degree of mental illness

INTRODUCTION

In view of the increase in violence and the number of of-
fences against human life and health, the problem of com-
pensation for damage caused by criminal offenses, as well
as rehabilitation of victims of violence, is becoming more
and more relevant. The consequence of the international
community’s attention to this problem is the adoption
of a number of international legal acts (for example, the
European Convention on the Compensation of Victims of
Violent Crimes (ETS No. 116), 1984, recommendations of
the European Committee on Crime Problems “On the Sta-
tus of the Victim Crime in the Criminal Law and Process”,
adopted by the UN Congress on the Prevention of Crime
and the Treatment of Offenders (Milan, 1985). In Ukraine,
the problem of rehabilitation of victims of violence and
redress of wrong, rendered for victims who were exposed
to various criminal delinquencies, is no less relevant. We
do not have any accessible system of rehabilitation mea-
sures, not to mention the indemnification, including for
the health rehabilitation and medical treatment.

The presence of almost 300 thousand military personnel,
seeking for psychological and, sometimes, psychiatric help,
who participated in hostilities in the East of Ukraine, also
contributes to this situation. Failure to undergo rehabili-
tation therapy results in violent acts committed by them,
including those related to offence against the life and health
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of others. Currently, the system of psychological rehabili-
tation is not completely formed, the integral “vertical” has
not been built, in the army many organic assignments are
uncompleted by professional psychologists. Eventually,
non-professionals are forcedly appointed for the positions
of psychologists [1].

THE AIM

The paper was aimed at the development of the procedure
for determining the mental disorder of a victim as a sign
of serious bodily harm, punishment for which is provided
by the Art.121 of the Criminal Code of Ukraine, as well as
the establishing the possibilities of clarifying the legislative
formulation of the above norm of the Criminal Code.

MATERIALS AND METHODS

To determine the range of issues that arise in forensic
medical and judicial practice in identifying mental illness
as a characteristic feature of serious bodily harm, over 300
criminal proceedings under the Arts.121, 122 and 125 of
the Criminal Code of Ukraine for the period from 2007
to 2018 have been studied, in which the forensic medical
examination was conducted in order to identify cases for
evaluation of victims on mental disorders. For this purpose,
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common methods of research have been used, namely, the
analysis and synthesis, as well as own observations of the
process of consideration of the above criminal proceedings.
In addition, for the purpose of analyzing the perception of
victims of crime and their physical condition, individual
interviews and survey have been conducted. Respondents
of the study were directly victims and their family mem-
bers in total of 33 people, 18 forensic experts and 11 psy-
chiatrists. The survey was also conducted among judges,
investigators and prosecutors (hereinafter - lawyers) in
total of 129 people to elucidate their opinion on the need
for amendments to legislative acts on the formulation of
signs of serious bodily harm.

RESULTS

The study has showed that criminal-illegal actions of an
offender who caused bodily harm to a victim due to various
types of influences, namely, mental, physical, chemical,
resulting in mental disorders. Optional factors that are
significant in the occurrence and “clinical registration” of
mental disorders in victims can be the age and individual
psychological features of a victim and presence of somatic
or mental (including borderline) pathology. Mental dis-
orders that arise in victims due to offences against their
health are diverse in the psychopathological structure.
The major mental disorders are the acute stress reaction (F
43.0), post-traumatic stress disorder (F 43.1), adjustment
disorders (F 43.2), enduring personality change after cat-
astrophic experience (F 62.4), serious depressive episode
with psychotic symptoms (F 32.3), acute and transient
psychotic disorder (F 23), psychosexual disorders (F 66).
In addition, postcontusional (posttraumatic) syndrome (F
07.2), organic personality disorders (F 07.0) associated with
organic brain damage, various manifestations of dementia,
other organic personality and behavioural disorders due to
brain disease, damage and dysfunction (F 07.8) are char-
acteristic to victims, who were exposed to craniocerebral
trauma due to criminal delinquency.

Consequently, in all criminal proceedings under the
Art.121 of the Criminal Code of Ukraine, in which the
forensic psychiatric examination was conducted and the
presence of mental illness, which is a form of serious
bodily harm, was ascertained, it was unclear how the
degree of severity was assessed. Thus, the sentence of the
Bila Tserkva City Court of Kyiv region is based on the fact
that “closed craniocerebral trauma in the form of brain
concussion, according to the results of the commission
of forensic psychiatric examination of INDIVIDUAL _1,
led to the development of mental illness: an organic brain
lesion of traumatic genesis in the form of cerebro-as-
thenic syndrome, convulsive seizures, neurotic-reactive
depression, i.e., the indicated disease had a direct causal
relationship with the abovementioned events. The findings
of the commission forensic psychiatric examination of IN-
DIVIDUAL_1 indicate that closed craniocerebral trauma
with subsequent development of mental illness should be
regarded as serious bodily harm” [2].

Consequently, both the terminology of the normative
legal acts and the procedure for determining the severity
of mental illness as a component of bodily harm subject
to clarification. In this regard, in the Rules it is necessary
to substitute the term “mental illness” to “serious mental
disorder” as a sign of serious bodily harm, which will
allow the attribution of mental disorders to moderate or
minor bodily harm, depending on their degree of sever-
ity, which contemporary psychiatry classifies as painful
states of the psyche according to the current International
Classification of Diseases. The definition of the concepts
of “mental disorders” and “serious mental disorder” in the
sense of the Law of Ukraine “On Psychiatric Aid” as of
22 February, 2000, No. 1489-1II1, we cited above. We also
find these terms in other normative legal acts, in partic-
ular, in the Procedure for conducting forensic psychiatric
examination (hereinafter - the Procedure), approved by
the Order of the Ministry of Health of Ukraine on 08 May;,
2018, No. 865.

According to the provisions of the Procedure, mental
state of a person at certain legally significant intervals of
time is recognized as the subject of forensic psychiatric ex-
amination (hereinafter - SPE). The mental state of a person
at certain legally significant intervals of time is determined
in order to answer the questions posed by the person or
body that has involved an expert or by an investigator, judge
or court that commissioned the examination [3].

Under the Art.121 of the Criminal Code of Ukraine,
during the criminal-legal assessment of bodily harm as
a serious one we recognize the use of the term “severe
mental disorder” as the most appropriate one. Its detailed
medical criteria should be different from the criteria for
mental disorders that are incompatible with the sanity,
criminal-legal competence or helpless state of a victim or
other person. Detailed criteria, specified independently,
are to be recorded in the relevant regulatory acts, and,
first and foremost, in the Rules. Unfortunately, the Order
of the Ministry of Health “On Approval of the Criteria for
the Diagnosis and Treatment of Mental and Behavioral
Disorders” No. 271 as of 27 October, 2000 has expired on
the basis of the Order of the Ministry of Health No0.310 as
of 08May, 2014, and the new one has not appear to date,
creating a certain research environment for the develop-
ment of precisely detailed criteria for mental disorders that
are incompatible with sanity, criminal-legal competence or
helpless state of a victim or other person. In addition, the
survey of lawyers showed the results (Table I, ILIILIV).

Consequently, more than 50% of the surveyed lawyers
believe that the definition of injury as causing mental illness
faced the difficulties in assessing criminal offences under
the Art.121 of the Criminal Code of Ukraine as causing
mental illness. Almost half of the surveyed indicated the
need for legislative changes. Other questions in the ques-
tionnaire were related to other five signs of serious bodily
harm, which is our subsequent study, findings of which
were published in the paper “Irreparable facial defacement”
[4], and it will be promulgated in our prospective scientific
publications.
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Table I. How many years have you been working as a judge (investigator, prosecutor)?

Record of service judges investigators, prosecutors
2 years 3(7,0%) 11 (13,4%)
2to 5years 7 (16,2%) 14 (24,7%)
5to 10 years 12 (27,9%) 42 (43,3%)
more than10 years 21 (48,9%) 19 (18,6%)
total 43 (100%) 86 (100%)

Table I1. Do you consider the formulation of the Article 121 of the Criminal Code of Ukraine as requiring clarification of the cause of mental illness?

judges investigators, prosecutors
yes 24 (55,8%) 49 (57%)
no 19 (44,2%) 37 (43%)

Table Il1. In your professional activity have you faced the cases involving bodily harm that caused mental illness?

judges investigators, prosecutors
yes 18 (41,9%) 48 (55,8%)
no 25 (59,1%) 38 (44,2%)

Table IV. Then were there any difficulties or not in your professional activity have you faced the cases involving bodily harm that caused mental illness?

judges investigators, prosecutors
no 7 (28%) 18 (47,4%)
yes 18 (72%) 20 (52,6%)

Apparently, the Articles of the Criminal Code of Ukraine,
which impose penalties for causing moderate and minor
bodily harm (for example, the Articles 122 and 125 of the
Criminal Code of Ukraine) do not require fundamental
changes and mental disorders cannot be mentioned in
them. This is due to the fact that, based on the text from
the main article for all these criminal-legal norms of the
Special Part of the Criminal Code (the Article 121 of the
Criminal Code of Ukraine) it is evident that serious bodily
harm are comprised of two types of pathological lesions of
avictim’s body, namely, somatic and psychic. Thus, similar
types of such lesions in the state of deteriorated health of a
victim should form the components of moderate and minor
bodily harm, since they should differ from serious bodily
harm not by the meaningful load of painful disorders, but
the degree of their severity. Detailed criteria for all degrees
of mental disorders of a victim (serious, moderate, and
minor) should be clearly recorded in the normative and
legal acts, in particular in the Medical criteria for the di-
agnosis of mental disorders of various degrees of severity
and behavioral disorders.

Surveyed forensic experts and psychiatrists pointed out
the lack of such clear rules (medical criteria) for deter-
mining the severity of mental disorders, which greatly
complicates the examination.

The surveys of victims and their medical records show
that in case of any exposure to bodily harm, which are rec-
ognized as the serious ones, affects their physical, mental
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and social well-being, therefore, during forensic medical
examination, it is necessary to authorize and conduct a
comprehensive legal expertise, involving a forensic med-
ical expert, psychiatrists, psychologists, and, if needed, to
establish a causal relationship between serious mental dis-
order and caused bodily harm, other medical professionals
(for example, a roentgenologist) in compliance with the
Arts.242 and 243 of the Criminal Procedure Code (CPC) of
Ukraine, resulted in the finding on the basis of the Art.101
and 102 of the CPC of Ukraine. Only the comprehensive
examination can enable the true expert finding on the
presence of serious mental disorder in a victim as a sign
of serious bodily harm.

DISCUSSION

The studies of domestic and foreign researchers and the
practice of forensic medical examination show and that
the result of a criminal offense against the health of victims
is often the emergence in the latter of a variety of mental
disorders: from those that easily omit psychological and
neurotic reactions to reactive psychotic states and pro-
nounced personality changes. In this case, consideration
of the adverse consequences of a criminal delinquency
against a victim’s mental health has a significant legal value,
enabling the judiciary to correctly identify the actions of
the accused and establish the degree of their guilt in the
presence of findings of properly conducted examinations.
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In addition, the assessment of the severity of the damage
to mental health caused by the criminal offence against a
victim is a prerequisite for a full-fledged program on pro-
tection of the rights and interests of victims. The very sign
of “mental illness” in determining the severity of bodily
harm remains unclear to date (due to legal uncertainty)
and the procedure for its establishment is not well defined.
Issues on mental states and their prophylaxis and treat-
ment are relevant within the provisions of the Mental
Health Development Concept in Ukraine for the period
up to 2030, which states that assistance to improve men-
tal health and improve the quality of life of people with
mental and intellectual disorders will be based on the
principles of evidence, respect for human dignity, respect
for fundamental human and civil rights, the application of
multidisciplinary approach, promotion of living standards
for the activities of individuals with mental and intellectual
disorders, their inclusion into social communities, the
prevention of complications and accessibility [5].
Notably, out of more than 300 criminal proceedings
in the cases of bodily harm analyzed during this study,
psychiatric examination was authorized for the accused in
almost 70% of the proceedings and only in rare cases it was
authorized for victims. In these cases, the subsequent life
of victims exposed to various kinds of bodily harm was not
monitored; therefore it was difficult to conduct volumetric
objective research. However, the survey of victims of the
criminal offenses under consideration and studying their
medical records has found at least three cases in which
the criminal situation on the exposure to various kinds of
bodily harm, caused multiple forms of mental disorders.
The lack of legislative capacities, as well as any system of
their patronage and rehabilitation, were not allowed in
the legal field to prove that it was precisely because of the
exposure to bodily harm, which forensic experts, within
the pre-trial investigation, assessed in two cases as minor,
resulted in a short-term health disorder, and in the other
case of moderate severity, caused mental disorders.
Issues of legal regulation of punishment for the offence
causing bodily harms, improvement of law enforcement
practice in this area were considered only fragmentarily
in publications of L.O. Andreev, M.K.Aniyanets, M.I.
Bazhanov, A.V. Bailov, V.I. Borisov, S.V. Borodin, V.K.
Grischuk, L. I. Gurevich, N. O. Gutorova, T. G. Daurova,
M. 1. Zagorodnikov, T.V. Kondrashov, M. I. Korzhan-
skyi, Yu.M. Krutov, M. I. Melnyk, V. O. Navrotskyi, I. P.
Portnov, B. S. Sidorov, V. V. Stashis, V.V.Shablystyi , M.D.
Sharhorodskyi, S.S. Yatsenko and other researchers on
criminal legal counteraction to bodily harm. The problems
of psychiatric disorders were studied by such physiologists
and psychiatrists as Yu.I. Aleksandrov, PX. Anokhin, I. M.
Bachinskyi, V.M. Bekhterev, N.P. Bekhtereva, E. Bleiler, P.O.
Butkovskii, K. Vernike, G.L. Voronkov, V. Grinzenger, S.
S. Korsakov, O. R. Luria, I. P. Merzheievskyi, I. P. Pavlov, J.
A. Polischuk, E.O. Popov, V.P. Protopopov, V.P. Serbskyi,
I.M. Sechenov, Ye.M. Sokolov, G.Fechner, Ya.P. Frumkin,
E.D. Khomska, T.I. Yudin and others. However, investiga-
tions of the problems of imposing punishment for serious

bodily harm that caused mental disorders, made jointly
by the medical researchers and lawyers have never been
conducted, resulting in the terminological confusion that
is currently available in the current legislation. At the same
time, the research shows that the issues of identifying seri-
ous bodily harm that caused mental disorders are complex,
that is, are related to both medical and legal aspects.

Part 1 of the Article 121 of the Criminal Code of Ukraine
established a punishment for intentional serious bodily
harm, i.e., intentional bodily harm, which caused mental
illness, liable for imprisonment for a term of five to eight
years. In the Criminal Code of Ukraine 2001 no substitu-
tion was made for the category “bodily harm” to “damage
to health”, which is the key one for the investigated group
of criminal delinquencies. In the Criminal Code of Ukraine
1960, Part 1 of the Art. 101 provided for punishment for
“intentional serious bodily harm, that is, intentional bodily
harm, life-threatening at the time of infliction, or causing
loss of any organ or loss of its functions, psychic illness
or other health disorder, combined with persistent loss of
capacity for work not less than one third, or termination
of pregnancy or irreparable face defacement, liable for
imprisonment for a term of two to eight years” [6]. That
is, the legislative body in the current Code provides only
the substitution of the words “psychic” illness to “mental”
illness, “termination” of pregnancy to “termination” of
pregnancy and raising the lower limit of punishment from
two to five years.

The positive side of the substitution of the concept of
“bodily harm” to inflicting or causing damage to health
would be that the latter is wider in content and allows
coverage not only violation of anatomical integrity or
physiological functions of organs and tissues, but also
mental disorders caused by mental trauma, diseases of an
infectious or toxic etiology and other painful disorders that
can be caused by criminal delinquencies [7]. However, the
legislative body, having kept the preliminary term, does not
eliminate other shortcomings and defects of this article:
“intentional serious bodily harm, that is, intentional bodily
harm, life-threatening at the time of infliction, or causing
loss of any organ or loss of its functions, psychic illness
or other health disorder, combined with persistent loss of
capacity for work not less than one third, or termination
of pregnancy or irreparable face defacement” [8]. Clarifi-
cation of this text concludes that the bodily harm results in
the consequences defined in the Article 121 of the Criminal
Code of Ukraine. However, each of these consequences (the
loss of any organ or its functions, mental illness) is by its
very nature the concept of “serious bodily harm”. In other
words, intentional bodily harm is something that causes
some kind of damage.

The Rules of Forensic Medical Examination on defining
the degree of bodily harm severity, approved by the Order
of the Ministry of Health of Ukraine No. 6 as of January
17, 1995 (hereinafter referred to as the Rules) identifies
the concept of mental illness with psychic illness, which
is understood by these Rules as a mental illness (mental
disease). At the same time, the Rules establish that psycho-
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logical diseases cannot be assigned to damage to reactive
states (psychoses, neuroses). Damage qualifies as a serious
one only when it has caused the development of mental
illness, regardless of its duration and degree of curability.
The severity degree of a damage that caused the reactive
state of the nervous system is determined on the basis of
the duration of the health disorder. The diagnosis of men-
tal illness and the causal relationship between injury and
developed mental illness are established by a psychiatric
examination. The severity degree of the bodily harm is
determined by a forensic expert based on the findings of
the psychiatric examination [9].

The Law of Ukraine “On Psychiatric Aid” as of 22 Febru-
ary, 2000, No. 1489-I1I, uses the terms “mental disorders”
and “severe mental disorders”. The Law interpreted mental
disorders as disorders of mental activity, recognized as
such in compliance with the International Classification of
Diseases, Injuries and Causes of Death (ICD-10) in force in
Ukraine; a severe mental disorder is a disorder of mental
activity (distraction, disturbance of perception, thinking,
will, emotion, intelligence or memory), which deprives a
person of the ability to adequately perceive the surrounding
reality, his/her mental state and behavior [10].

ICD-10 Version, Chapter “Mental and behavioral dis-
orders” contains the following codes of the diseases: [FOO
- F09] “Organic, including symptomatic, mental disor-
ders”; [F10-F19] “Mental and behavioral disorders due to
psychoactive substance use”; [F20-F29] “Schizophrenia,
schizotypal and delusional disorders”; [F30-F39] “Mood
[affective] disorders”; [F40-F49] “Neurotic, stress-related
and somatoform disorders”; [F50-F59] “Behavioral syn-
dromes associated with physiological disturbances and
physical factors”; [F60-F69] “Disorders of adult personality
and behavior”; [F70- F79] “Mental retardation”; [F80-F89]
“Disorders of psychological development”; [F90-F98]
“Behavioral and emotional disorders with onset usually
occurring in childhood and adolescence” ; [F99-F99]
“Unspecified mental disorder”. ICD-11Version that was
released on 18 June, 2018 by the World Health Organiza-
tion contains more extended list of mental, behavioral or
neurotypical disorders.

Such legislative uncertainty leads to the fact that in some
cases the courts establish a psychic illness [11], in others it
is mental disorder [12], in the third one it is a psychicillness
[13], in the fourth one it is a severe mental disorder [14].
At the same time, in the studied sentences, it is not clear
how the opinion of the forensic expert on the recognition
of the severity of bodily harm that caused mental illness
has been established. In this regard, the Malovyskivskiy
District Court of the Kirovograd region in its sentence
refers in the No. 107 of the Forensic Psychiatric Examina-
tion, according to which INDIVIDUAL_6, at the time of
the exposure to criminal delinquency, did not suffer from
any mental illness. At the time of the examination, which
occurred after the forensic examination, INDIVIDUAL_6
revealed the signs of severe mental disorder in the form
of dementia due to brain injury. In his mental state at this
time, he cannot realize his actions and manage them [15].
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Some courts refer to the findings of the forensic exam-
ination, preceding the study of forensic psychiatrists, and
forensic psychiatric examination, assessing bodily harm
as the serious ones, as they caused a mental illness. In this
regard, the sentence of the Kherson City Court of Kherson
region referred to the forensic examination No.146 as of
07.07.2016, according to which bodily harm were classified
as the serious bodily harm according to the life-threatening
criterion, due to the presence of intracranial hemorrhage
in the volume of 80 ml, which was life-threatening for a
victim and required life saving surgery and in connection
with the penetrating wound of the latter, and the conclu-
sion of the outpatient forensic psychiatric examination
No.441/74 as of 16.09.2016, according to which the IN-
DIVIDUAL_3, being exposed to bodily harm, is currently
suffering from a severe chronic mental illness in the form
of dementia resulted from a traumatic brain injury got on
29/04/2016, which has a direct causal relationship with
the mentioned mental illness and bodily harm got by the
latter on 29.04.2016 from INDIVIDUAL_ 1, which allowed
to conclude that the actions of INDIVIDUAL_ 1 should be
classified in Part 1 of the Art.121 of the Criminal Code of
Ukraine, as intentional serious bodily harm, that is, inten-
tional bodily harm that caused mental illness [2].

The records of criminal proceedings contain experts’
conclusions, in which it is proposed to establish a direct
causal relationship between the caused bodily harm and
mental illness; a comprehensive forensic examination (in-
volving psychiatrists, neurosurgeons, neuropathologists,
radiologists) should be made [3]. Such a proposal seems
logical to us if a forensic medical expert who must evaluate
the degree of severity of mental disorder must be included
in this list of medical professionals.

CONCLUSIONS

1 The analyzed rules for determining the psychic (mental)
illness that are recognized by us as archaic and that does
not correspond to the current established procedure
should be changed. The evaluation of the severity degree
of bodily harm that caused mental illness should be made
by the complex forensic medical and forensic psychiatric
examination involving a forensic medical expert, two or
three psychiatrists (narcologists), summarizing in the
conclusion of the presence of mental illness in a person,
assessed by experts as a characteristic feature of serious
bodily harm.

2. The procedure for determining the severity degree of
bodily harm that caused mental disorders in a victim of
a criminal offense should include the following stages:

1) identification of mental disorder in a victim using a dif-
ferential assessment of structural and dynamic indices,
the nature of the stability of such disorder;

2) study of the obligate and additional (optional) factors
that are relevant for the process of occurrence and clin-
ical presentation of mental disorders in a victim;

3) identification of mutually contributing factors of mental
disorder with the injuries that caused it;
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4)

assessment of the severity of bodily harm due to the
determined (established) severity of the caused mental
disorder.

. The severity of the bodily harm that caused mental

disorder in victims is determined through a consistent
assessment of the medical (structural and dynamic char-
acteristics, severity and stability of the mental disorder)
and legal elements, involving a) dangers to life; 2) the
result in the form of a permanent loss of ability to work
of varying degrees (or disadaptation in a minor) or in
the duration (short-term) of health disorder of a victim.

. Part 1 of the Article 121 of the Criminal Code of Ukraine

should be stated as follows: “infliction of intentional
serious bodily harm, that is, intentional bodily harm,
life-threatening at the time of infliction, or causing loss
of any organ or loss of its functions, psychic illness or
other health disorder, combined with persistent loss of
capacity for work not less than one third, or termination
of pregnancy or irreparable face defacement is liable for
punishment...”

REFERENCES

1.

Kokun O, Agayev N, Pishko | i dr. Osnovy psykholohichnykh znan'pro
psykhichni rozlady dlya viys'kovoho psykholoha. Metodychnyy posibnyk
[Basics of psychological knowledge of mental disorders for the military
psychologist. Methodical manual]. Kyyiv: NDTS HP ZSU; 2018,310s. (Ua).

2. Tsyro . Sudebno-psikhiatricheskaya otsenka tyazhesti vreda zdorov'yu

pri psikhicheskikh rasstroystvakh u poterpevshikh: avtoref. dis. kand.
med. nauk [Forensic psychiatric assessment of the severity of harm to
mental health in patients with mental disorders: abstract. dis. candidate
of medical science]. Moskva, 2004,25 s. (Ru).

. Poryadok provedennya sudovo-psykhiatrychnoyi ekspertyzy:
zatverdzhenyy nakazom Ministerstva okhorony zdorovya Ukrayiny vid
8 travnya 2018 roku Ne 865 [The procedure for conducting a forensic
psychiatric examination: approved by Order of the Ministry of Health
of Ukraine dated May 8, 2018 No. 865]. Ofitsial'nyy vestnik Ukrainy.
2018;53: 5t.1872. (Ua).

. Mytrofanov |, Lysenko I, Ryabushko M. Nepopravne znivechene
oblychchya: vid medychnoyi do yurydychnoyi otsinky [Indelible facial
disfigurement: from medical to legal assessment]. Svit medytsyny ta
biolohiyi. 2018;4(66):81-87. (Ua).

. Pro skhvalennya Kontseptsiyi rozvytku okhorony psykhichnoho zdorovya
v Ukrayini na period do 2030 roku: Rozporyadzhennya Kabinetu Ministriv
Ukrayiny vid 27 hrudnya 2017 r. N2 1018-r [On approval of the Concept
of development of mental health in Ukraine for the period until 2030:
Order of the Cabinet of Ministers of Ukraine of December 27, 2017 N
1018-r]. Ofitsiynyy visnyk Ukrayiny. 2018;16:5t.559. (Ua).

. Kryminal'nyy kodeks Ukrayiny: zatverdzhenyy Zakonom vid 28.12.60
[The Criminal Code of Ukraine: approved Law on 12/28/60]. Vidomosti
Verkhovnoyi Rady URSR. 1961;2:5t.14. (Ua).

. Mytrofanov I, Linov V. Zlochyny proty zdorovya lyudyny: navchalnyy
posibnyk [Crimes against human health: a textbook]. Kremenchuk:
Vydavets «PP Shcherbatykh 0.V.»;2017,328 s. (Ua).

8.

10.

1.

12.

13.

14.

15.

Kryminal'nyy kodeks Ukrayiny vid 5.04.2001 [Criminal Code of Ukraine
dated 04.04.2001]. Vidomosti Verkhovnoyi Rady Ukrayiny. 2001;25-
26:5t.131. (Va).

. Pravyla sudovo-medychnoho vyznachennya stupenya tyazhkosti

tilesnykh ushkodzhen. Prikaz MOZ Ukrainy N® 6 ot 17 yanvarya 1995
goda [Rules of forensic determination of the severity of bodily harm:
Order of the Ministry of Health of Ukraine No. 6 of January 17, 1995].
Dostupno na:http://search.ligazakon.ua/l_doc2.nsf/link1/REG791.
html. (Ua).

Pro psykhiatrychnu dopomohu: Zakon Ukrayiny vid 22 lyutoho 2000 roku
N2 1489-111 [On Psychiatric Care: Law of Ukraine of February 22, 2000 No.
1489-I1]. Vidomosti Verkhovnoyi Rady Ukrayiny. 2000;19:5t.143. (Ua).
Vyrok Artsyzkoho rayonnoho sudu Odeskoyi oblasti [The sentence Artsyz
Raion Court of Odessa region]. Dostupno na: http://www.reyestr.court.
gov.ua/Review/61299344. (Ua).

Vyrok Bilotserkivskoho miskrayonnoho sudu Kyyivskoyi oblasti [The
sentence Belotserkovskogo City District Court of Kiev region]. Dostupno
na: http://www.reyestr.court.gov.ua/Review/41480664. (Ua).

Vyrok Selydivskoho miskoho sudu Donetskoyi oblasti [The sentence
Selidovskogo City Court of Donetsk region.]. Dostupno na: http://www.
reyestr.court.gov.ua/Review/63637957. (Ua).

Vyrok Malovyskivskoho rayonnoho sudu Kirovohrads'koyi oblasti
[The sentence Maloviskovskogo District Court of Kirovograd region].
Dostupno na: http://www.reyestr.court.gov.ua/Review/33339426. (Ua).
Vyrok Khersons'koho mis'koho sudu Khersonskoyi oblasti [The sentence
of the Kherson City Court of the Kherson region.]. Dostupno na:http://
www.reyestr.court.gov.ua/Review/64220617. (Ua).

The paper is written within the research work entitled:

“Clinical and psychopathological study and optimization of
medical and rehabilitation-preventive measures in various
mental disorders, considering the heliometeofactors and bi-
ological rhythms”. State registration number: 0115U000839.

Authors’ contributions:
According to the order of the Authorship.

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

CORRESPONDING AUTHOR
Mykola Ryabushko

Ukrainian Medical Stomatological Academy
Shevchenko 23 str., 36011 Poltava, Ukraine
tel: +380667716547

e-mail: ryabushko12@ukr.net

Received: 18.03.2019
Accepted: 01.05.2019

867



Wiadomosci Lekarskie 2019, tom LXXII, nr 5 cz |

© Wydawnictwo Aluna

PRACA POGLADOWA
REVIEW ARTICLE

TEN INDICATORS WHICH CHARACTERIZE MEDICAL-DEMOGRAPHIC
PROCESSES IN ADJACENT REGIONS OF UKRAINE AND POLAND

Jaroslaw L. Grshybowskyj', Vladyslav A. Smiianov?, Ivan M. Myronyuk®, Oleh V. Lyubinets’
'DANYLO HALYTSKY LVIV NATIONAL MEDICAL UNIVERSITY, LVIV, UKRAINE

2SUMY STATE UNIVERSITY, SUMY, UKRAINE

3UZHHOROD NATIONAL UNIVERSITY, UZHHOROD, UKRAINE

ABSTRACT

Introduction: Medical-demographic processes are one of the main signs of life quality, the level of socio-economic development of society.

The aim of the work is to compare and evaluate the medical-demographic processes in the two neighboring regions of neighboring countries, due to their geographical proximity,
the ratio of the size of the territories and the population.

Materials and methods: The study was conducted on the basis of official statistics published by the State Statistics Service of Ukraine and the Main Department of Statistics
in Poland, the depth of the research - 2008-2017, the scope of the study - Lviv region of Ukraine and the Podkarpackie region of Poland. The system approach, demographic
and medical-statistical methods were used in the work.

Review: In both territories the population aging is going on, illustrated by indicators such as the age structure of the population, the level of demographic load and the
average age of the population. Data on population reproduction in both regions is narrowed, indicating a prevalence of mortality over births. The average life expectancy in the
Podkarpackie region is higher and has a tendency for further growth. In the Lviv oblast, the average life expectancy is also growing, due to the positive trend towards a decrease
in overall mortality, but is offset by a decline in fertility and high infant mortality and mortality rates, especially from circulatory system pathology.

Condlusions: The analysis of our 10 indicators showed the heterogeneity of medical and demographic processes in the two neighboring regions of neighboring countries,

despite their geographical proximity, the ratio of the size of the territories and the population.

KEY WORDS: medical-demographic processes, population.

INTRODUCTION

Preserving human health is one of the priorities of so-
cial development in each state, because in the system of
human values health is of special significance - in case
of its loss or substantial deterioration, everything else
loses its meaning. The health of citizens has a significant
impact on the processes and results of economic, social
and cultural development of the country, the demo-
graphic situation and the state of national security, is an
important social criterion for the levels of development
and welfare of society [1, 2].

The gross inequalities in health that we see within and
between countries present a challenge to the world. The
fact that there should be a spread of life expectancy of
48 years among countries and 20 years or more within
countries is not inevitable [3]. Complexity defines health.
Now, more than ever, in the age of globalization, this is
going that way [4].

Eight key themes related to healthy life have been iden-
tified: housing; transportation; healthcare; finances; care
giving; falls; rural communities; and support systems [5].

In countries of the world, awareness is increasing that
medical care alone cannot adequately improve health
overall or reduce health disparities without also address-
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ing where and how people live. A critical mass of relevant
knowledge has accumulated, documenting associations,
exploring pathways and biological mechanisms, and pro-
viding a previously unavailable scientific foundation for
appreciating the role of social factors in health [6, 7, 8].

Studies of inequalities in health between rural and
urban settings have produced mixed and sometimes
conflicting results, depending on the national setting of
the study, the level of geographic detail used to define
rural areas and the health indicators studied [9, 10]. As
an example, China has seen the largest human migra-
tion in history, and the country’s rapid urbanization has
important consequences for public health. A provincial
analysis of its urbanization trends shows shifting and
accelerating rural-to-urban migration across the coun-
try and accompanying rapid increases in city size and
population. The growing disease burden in urban areas
attributable to nutrition and lifestyle choices is a major
public health challenge, as are troubling disparities in
health-care access, vaccination coverage, and accidents
and injuries in China’s rural-to-urban migrant popu-
lation. Urban environmental quality, including air and
water pollution, contributes to disease both in urban and
in rural areas, and traffic-related accidents pose a major
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public health threat as the country becomes increasingly
motorized [11].

According to Movahedi, M. and co-authors, there is
still considerable inequality among the rural population
and at a provincial level [12]. While rural location plays a
major role in determining the nature and level of access
to and provision of health services, it does not always
translate into health disadvantage [13].

As E. Libanova notes, this also applies to inequalities
in the length of life - children from poor families face
a higher risk of premature death or illness and are less
likely to realize their potential. Usually people with high
incomes live longer than the poor; in turn, good health
is the foundation of proper economic competitiveness
[14]. As noted by Zahnd, Whitney E. and singers - health
literacy is lower in rural areas [15].

However, at the moment, the questions remain about
how to improve health in an economically efficient
and politically acceptable manner. What makes people
healthy? Why are the porors less healthy than the rich?
Why do some countries have better health than others?
[16]. And the main thing is the achievement of political
freedom.

THE AIM

The aim of the work is to compare and evaluate the
medical and demographic processes in two neighboring
regions of neighboring countries, considering their geo-
graphical proximity, the ratio of the size of the territories
and the population.

MATERIALS AND METHODS

The study was conducted on the basis of official statistics
published by the State Statistics Service of Ukraine and
the Main Department of Statistics (GUS) in Poland, the
research depth is 2008-2017, the study volume is Lviv
region of Ukraine and the Podkarpackie region of Po-
land, the data presented are based on gender, age, type
of settlement. The system approach, demographic and
medical-statistical methods were used in the work.

REVIEW

Considering the geographical proximity - the joint bor-

der, the similarity of the climatic characteristics, the area

of the territory and the population of the Lviv region of

Ukraine and the Podkarpackie region of Poland (Table I),

we have selected 10 indicators for comparing the medical

and demographic processes in these regions, which is
more likely to give a full characteristic.

1. The population, gender and type of settlement re-
flect the dynamics of change for the period from 2008
to 2017, considering the number of urban and rural
population and their distribution by gender (Table II).

2. The age structure of the population. The dynamics
of changes in the age composition of the population

of Lviv Oblast and Podkarpackie region for 2008-
2017 was calculated in 3 age groups of population
(Table III).

3. Demographicload. While calculating the demograph-
icload index, a generalized quantitative characteristic
of the age structure of the population is established,
which shows the burden on society by the unproduc-
tive population (Table IV).

4. Average age of the population. The dynamics of the
change in middle age was calculated considering the
place of residence of the population of Lviv region and
Podkarpackie region for 2008-2017 (Table V).

5. Fertility and total fertility rate. The fertility rate
in Lviv Oblast and Podkarpackie region for 2008
and 2017 is provided both for the whole territory of
residence and considering the place of residence of
the population (Table VI). The most accurate mea-
surement of the birth rate is total fertility rate, which
characterizes the average number of births per woman
in a hypothetical generation for all her life, under the
conditions of preserving the existing fertility levels at
each age, regardless of mortality and age composition
changes (Fig. 1).

6. Indicator of population reproduction. The reproduc-
tion rate of the female population shows how many
middle-aged girls born by one woman throughout
their lives would have survived the birth of their moth-
er at their birth, provided that at any age the existing
birth rates and deaths were maintained, provided as
of January 1 for 2008-2017 and calculated indicator of
the dynamics of changes during this period (Fig. 2).

7. Mortality of the population. The total mortality rate
in Lviv Oblast and Podkarpackie region for 2008 and
2017 was calculated for the whole territory of resi-
dence and considering the place of residence of the
population (Table VII).

8. Mortality of infants. One of the basic statistical in-
dicators of demography is data on infant mortality.
Indicators provided as of January 1, 2008-2017 in Lviv
Oblast and Podkarpackie region (Fig. 3).

Fig.1,2,3

9. The main cause of death. The main cause of mortal-
ity in both regions is the pathology of the circulatory
system (Table VIII).

10. The average life expectancy, as a demographic prog-
nostic statistic and target indicator in the UN Human
Development Index, indicates the average expected
birth-death gap for this generation. We have analyzed
the average life expectancy of the population at birth
in 2008-2017 in the Lviv region and Podkarpackie
region, considering the place of residence (Table IX).

DISCUSSION

As a result of the survey, despite their geographical
features and proximity, the correlation between the size
of the territories and the population of the Lviv region
of Ukraine and the Podkarpackie region of Poland, a
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Table I. Population data of Lviv region of Ukraine and Podkarpackie region of Poland

Lviv

Podkarpackie

As of 31.12.2017 region (1) region (2) Ratio (1/2)
Area, km? 21833 17 846 1.223
Number of population 2511238 2129138 1.179
Population per 1 km? 115 119 0.966
Female for 100 male 111 104 1.067
Number of women in total population, % 52.6 51.0 1.031
Urban population in total population, % 60.5 41.2 1.468
Table II. Population by sex and type of settlement in Lviv region and Podkarpackie region in 2008 (31.12), 2017 (31.12)
Gy Year, ratio Lv-iv Podkar-packie
(2017/2008) region region
2008 2534559 2 099 495
All, all 2017 2511238 2129138
Ratio 99.08% 101.41%
2008 1197 351 1026117
Male, all 2017 1190 549 1042812
Ratio 99.43% 101.63%
2008 1337208 1073378
Female, all 2017 1320689 1086326
Ratio 98.76% 101.21%
2008 1524256 859 465
All, urban 2017 1519161 876 243
Ratio 99.40% 101.95%
2008 717011 410 664
Male, urban 2017 712780 419464
Ratio 99.41% 102.14%
2008 807 245 448 801
Female, urban 2017 806 381 456779
Ratio 99.89% 101.78%
2008 1010303 1240030
All, rural 2017 992 077 1252895
Ratio 98.20% 101.04%
2008 480 340 615453
Male, rural 2017 477 769 623 348
Ratio 99.46% 101.28%
2008 529963 624 577
Female, rural 2017 514308 629 547
Ratio 97.05% 100.80%

significant difference was found in the development pro-
cesses of the regions of the two adjacent states in terms of
medical and demographic indicators. Thus, for the period
chosen for the calculation period, a positive balance of
the population of Podkarpackie region was established
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(+ 1.41%), while in Lviv region it was reduced (-0.92%).
However, these indicators differed among females: the
largest decrease was in the Lviv region (-1.24%). Against
the background of demographic changes for the 10th
anniversary, the number of women (-1.24%), especially in
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Table I1I. Change in the age composition of the population of Lviv region and Podkarpackie region in 2017 compared to 2008

Lviv region (persons) Podkarpackie region (persons)
Kind of settlement
All 0-14 15-64 65 and older All 0-14 15-64 65 and older
All
All -0,92 3,90 -2,21 0,05 1,41 -6,78 -0,80 23,78
Urban -0,33 5,91 -4,00 13,49 1,95 -0,40 -4,47 43,09
Rural -1,80 1,27 0,79 -14,56 1,04 -10,38 1,90 11,66
Male
All -0,57 4,28 -1,85 0,40 1,63 -6,89 -0,19 28,84
Urban -0,59 6,22 -3,51 10,56 2,14 -0,24 -3,57 49,05
Rural -0,54 1,73 0,80 -11,99 1,28 -10,63 2,17 16,17
Female

All -1,24 3,51 -2,56 -0,14 1,21 -6,67 -1,42 20,61
Urban -0,11 5,58 -4,45 15,15 1,78 -0,57 -5,32 39,36
Rural -2,95 0,80 0,77 -15,79 0,80 -10,12 1,62 8,83

Table IV. Demographic burden of the population of Lviv region and Podkarpackie region for 2017 (31.12.) up to 2008 (31.12.), %%

Type of settlement Lviv region Podkarpackie region
All 104.35 107.58
Urban 113.94 125,12
Rural 92.55 97.28
Table V. Average age of the population of Lviv region and Podkarpackie region for 2008 (31.12.) and 2017 (31.12.)
Average age of population 2008/2017 Correlation 2017 to 2008
The region
All Urban Rural All Unban Rural
Lviv region 40.70/40.52 40.16/40.61 41.52/40.38 99.55% 101.12% 97.24%
Podkarpackie region 39.83/41.49 40.14/42.37 39.62/40.88 104.17% 105.57% 103.17%
Table VI. Fertility per 1000 live population on 31.12 the year in Lviv region and Podkarpackie region
Birth rate in 2008/2017 Value of 2017 to 2008
The region
All Urban Rural All Urban Rural
Lviv region 11.30/9.90 10.80/9.20 12.20/10.90 87.61% 85.19% 89.34%
Podkarpackie region 10.55/10.31 9.93/9.74 10.98/10.70 97.73% 98.09% 97.45%
Table VII. Mortality of the existing population at 31.12 the year in Lviv region and Podkarpackie region, %o
Mortality in 2008/2017 Correlation 2017 to 2008
The region
All Urban Rural All Urban Rural
Lviv region 12.87/12.67 10.82/11.10 16.04/15.20 -1.55% +2.59% -5.24%
Podkarpackie region 8.85/9.08 8.24/8.69 9.28/9.36 + 2.60% +5.46% +0.86%

rural areas (-2.95%), was the most pronounced decrease
in Lviv oblast. At the same time, in the Podkarpackie
region, with the increase in the population, it was the
smallest among women (+ 1.21%), including among res-
idents of rural areas (+ 0.80%). Thus, population changes

occurred in both regions with opposite development and
synchronous changes among residents, both by gender
and by place of residence.

Studying the change in the age structure of the pop-
ulation of these regions, the positive dynamics of the
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Table VIII. Mortality of population caused by pathology of the blood circulation system and its share of total mortality, as of 31.12 the year in the Lviv

region and Podkarpackie region for 2008-2017

Mortality per 100 thousand Part of the total
population mortality
Years old . 3 R
Lviv Podkarpackie Lviv Podkarpackie
region region region region
2008 888.6 422.8 64.7 48.9
2009 839.5 459.5 65.2 51.9
2010 8324 449.8 64.9 523
2011 785.7 430.5 64.1 50.3
2012 805.8 437.5 64.6 50.6
2013 814.5 441.6 65.3 50.6
2014 824.0 398.0 64.4 46.1
2015 835.6 487.3 64.5 53.4
2016 790.0 419.5 62.1 46.7
2017 790.5 391.9 62.4 43.1
%% 2017 until 2008 -11.04% -7.31% - -
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Fig. 1. The dynamics of the total fertility rate (for 1 woman) as of 31.12 of the corresponding year in Lviv region and Podkarpackie region for 2008-2017.

population aged 0-14 in the Lviv region (+ 3.90%) with a
more pronounced growth among the inhabitants of urban
settlements (+ 5.91%) was found. The more pronounced
is the change in the number of people aged 65 and older:
urban settlements experienced an increase of + 13.49%,
and among residents of rural areas - a decrease of -14.56%.
The same multi-directional dynamics was observed both
among male and female population of the region.

In the Podkarpackie region, when estimating the age
structure of the population, it was found that the pop-
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ulation in both age groups: 0-14 years old and 15-65
years, decreased, and same among men and women. At
the same time there was a pronounced increase in the
number of persons in the senior age group (65 years or
more). Overall growth for 10 years is 23.78%. Significant-
ly, it was among the urban population - +43.09%, among
men +49.05%. In rural areas, this increase was +11.66%,
including among the male population at +16.17%. Thus,
population aging was observed in both regions of the
study. However, it was very clear in the Podkarpackie
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Fig. 3. The dynamics of the infant mortality rate (per 1000 live births) as of 31.12 of the corresponding year in Lviv region and Podkarpackie region for

2008-2017.

region. In the Lviv region, this trend was not so clear
due to the small but increasing number of people aged
0-14 years.

The generalized quantitative characteristic of the age
structure of the population of regions was established
while calculating the demographicload index. He shows,
on the basis of preliminary data, that the burden on
society by the unproductive population in both regions
has increased, but to a lesser extent in the Lviv region

(+4.35% vs. +7.58% in the Podkarpackie region). The
growth of demographic burden among the urban pop-
ulation is considerably higher, correspondingly +13.94%
and + 25.12%. By contrast, there was a decrease in the
countryside. The practical application of this data take
place when calculating the expenses necessary for retire-
ment provision, the cost of maintaining children, used
in the development of measures for social security and
rational use of labor resources.
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Table IX. Average life expectancy at birth as of 31.12 the year in Lviv region and Podkarpackie region, for 2008 and 2017

. Men Women
Region/years
All Urban Rural All Urban Rural
Lviv region 2008/2017 65.0/68.5 66.2/69.5 63.3/67.2 76.5/78.4 76.7/78.9 76.3/77.8
Ratio 2017 to 2008 +5.38% +4.98% +6.16% +2.48% +2.87% +1.97%
Podkarpackie region 2008/2017 73.1/75.6 73.6/76.5 72.6/74.9 81.3/83.1 81.1/83.0 81.4/83.1
Ratio 2017 to 2008 +3.42% +3.94% +3.17% +2.21% +2.34% +2.09%

Table X. Indicators of evaluation of medical and demographic processes for the period from 2008 (31.12.) to 2017 (31.12.) in Lviv region and
Podkarpackie region

Indexes

Lviv region

Podkarpackie region

1

Amount and location of the
population

The decline is a greater extent, in the countryside,
and the female population

Insignificant growth in all territories, the
lowest in rural women

The age structure of the

The increase in persons aged 65 and older among

The pronounced increase in persons in

2 . urban settlements and the decrease among rural
population inhabitants the age group of 65 and older
3 Demographic burden 401.35: insignificant growth 107.58: growth, espeuall'y among the
urban population
4 Average age of the 40.52 years: slight g!roth in urban settlements and 4149 years: growth
population declines in rural areas
5 Fertility and total fertility =~ 9.90%o (1.392): a sharp decline, from 2015, a decline  10.34%o (1.372): decreased, since 2016,
rate in the total coefficient the total factor has started to grow
6 Population Replay Rate 0.666: narrowed 0.665: narrowed
. . . 9.08%o: increased, a greater extent in
Ofane
7  Mortality of the population 12.67%o: reduced among rural population urban settlements
8 Mortality of infants 9.2 per 1000: high 3.3 per 1000: decreased
The main cause of Pathology of the circulatory system (790.5 per 100 Pathology of the circulatory system
9 . (391.9 per 100 thousand), up to half of all
mortality thousand), more than 60% of all deaths
deaths
68.5 for men, 78.4 for women: growth, with the
. . 75.6 for men, 83.1 for women:
10 Average life expectancy prevalence among the male population of the

countryside

insignificant growth

Another indicator that characterizes the age structure
of the population is its average age. In the reporting
period, the average age of the urban population of the
Podkarpackie region was the highest (42.37 years) and
for the 10 years since 2008 it has actually grown the most
among this population cohort (+5.57%). A decrease in
the average age was found in a group of residents of the
rural area of the Lviv region (-2.76%). In this cohort of
the inhabitants of the region in 2017, the lowest average
age of the population (40,38 years) was found, and in
general, the average age of the inhabitants of the Lviv
region was lower than in all groups of inhabitants of the
Podkarpackie region.

The result of the action of social forces and laws in
specific conditions is characterized by such an indica-
tor as birth rate. What are the peculiarities of fertility
found in the two adjacent regions? The birth rate in the
Lviv region in 2008 exceeded that in the Podkarpackie
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region, including both urban settlements and rural areas.
However, as of 01.01.2018, the birth rate has decreased
both in the Lviv region and Podkarpackie region. The
decline in fertility was more clear in the Lviv region (by
12.39%, in the Podkarpackie region - by 2.27%), which
led to a lower level of indicators in general and in urban
settlements than in the Podkarpackie region.

The coefficient of total fertility is valuable for perform-
ing an interterritorial comparison, allowing to rate the
level of fertility in one or another country with one num-
ber, the size of which does not depend on the influence
of the age structure. We have found that the total fertility
rate in 2008-2017 was higher in Lviv region during all the
period. However, the dynamics of its change since 2014
in the Lviv region is negative, and in the Podkarpackie
region since 2016, the growth of the total fertility rate
began to increase, and it became the highest for the entire
study period (2017 - 1,372).
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The assessment of the state of reproduction of the
population gives a similar indicator. The calculation
of this indicator shows that Lviv region, considering
all the fluctuations of its values in 2017, has its lowest
level (0.666). At the same time, in Podkarpackie region
in 2017, its value was set to be the highest for 10 years
(0.665). Since over the entire period, the reproduction
rate of the population on average per woman was lower
than 1, respectively, it established its narrowed character
in both regions, indicating an excess of deaths over births.

Considering positive changes in mortality rates of the
population of the Lviv region in general and a decrease
in the mortality rate among the inhabitants of the coun-
tryside, the mortality rate in Lviv region exceeds that in
the Podkarpackie region by 1.4 times, according to 2017
year data. In this case, the mortality rate of the infants
this year in Lviv region exceeded that in Podkarpackie
Voivodeship by 2.79 times.

The main class of diseases that caused the death of
the population in both regions was the pathology of
the circulatory system. It included 60%+ of all deaths
in the Lviv region and from 43 to 54% (depending on
the year) in the Podkarpackie region. The excess in Lviv
region was set higher by 1.30 times and the highest was
in 2017 (1.45 times).

An important indicator of the characterization of med-
ical-demographic processes and the integral assessment
of health state is such an indicator as the average life
expectancy. The life expectancy of the female population
in both regions is higher than the male life expectancy.
However, in Podkarpackie region, both women and men
live longer. Comparison over the past 10 years has shown
the increase in life expectancy in both regions. It was
more clear among the male population of the Lviv region
in general (+5.38%), as well as among urban residents
(+4.98%) and in rural areas (+6.16%). Extension of the
average life expectancy among women in both regions
did not exceed 3.0%.

CONCLUSIONS

A comparative analysis of medical and demographic
processes in the two neighboring regions of neighboring
countries was conducted, considering their geographical
proximity, showed a significant difference in the dynam-
ics of changes in the correlation between the size of the
territories and the population (Table X).

In both territories overall population aging takes place,
illustrated by indicators such as the age structure of the
population, the level of demographic load and the average
age of the population. Data on population reproduction
in both regions are narrowed, indicating the prevalence
of mortality over births. However, the birth rate in
Podkarpackie region is higher, and the mortality rate is
lower than in Lviv region, including those caused by the
main factor - the pathology of the circulatory system. As
aresult, the average life expectancy in the Podkarpackie
region is higher and has a tendency for further growth. At

the same time, the average life expectancy in the Lviv re-
gion is also increasing, due to the positive trend towards
a decrease in the overall mortality rate, but is offset by
lower birth rates and high levels of population mortality
and infant mortality, especially caused by pathologies of
the circulatory system.

Thus, the analysis of the 10 indicators we have selected
allows us to assess the medical and demographic situ-
ation in society and direct the community’s actions to
stimulate fertility and reduce mortality and prolong the
average life expectancy.
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ABSTRACT

Introduction: Infliction of harm to life and health due to medical errors is common for the whole world and post-Soviet countries, in particular. The problem of these errors
is one of the most important in medical law, although there is no unified concept of it. A small number of sentences in cases of criminal negligence of medical professionals
indicates a high latency and often unprovability of this crime in a number of post-Soviet countries.

The aim: To disclose the objective and subjective prerequisites of a medical error, reasons for its occurrence, to establish the grounds for criminal liability of medical professionals in
case they commit an error and to examine the judicial practice in this regard. Also, to define the concept and types of circumstances exempting criminal liability and theirimpact on
criminal liability issues concerning medical professionals.

Materials and methods: The study is based on the Belarusian, Kazakh, Moldavian and Ukrainian statutory acts as well as international acts, the European Convention for
the Protection of Human Rights and Fundamental Freedoms, case law of the European Court of Human Rights (ECHR), national court judgments. Such methods as dialectical,
comparative, analytic, synthetic and comprehensive have been used in the paper.

Review: On the basis of the study, it has been established that there is no unified concept of a medical error, medical personnel are fairly brought to criminal liability only if they
commit an unjustifiable error in the presence of all the mandatory elements of a crime provided for in the relevant article of the Criminal Code. At the same time, it is extremely
difficult to prove existence of such an error. Besides, at the state levels, causes and mechanisms of occurring errors have not been revealed, they are not even discussed, which
makes it impossible to outline measures to prevent them or reduce their frequency and degree of danger.

Conclusions: The struggle against medical errors should encompass a number of such activities as standardization of clinical treatment protocols, further education of medical professionals
and lawyers in regard to patient safety, thorough investigation of each incident in order to exclude a justifiable error or circumstances exempting criminal liability. Equitable, severe and

uncompromising punishments for perpetrators should be an effective means preventing commission of crimes in medicine.

KEY WORDS: medical malpractice, medical crime, criminal liability, impunity

INTRODUCTION

Causing harm to life and health due to medical errors
is quite common. Medical errors lead to such negative
consequences as deterioration of patient health, loss of
time for faster and more effective treatment or death. On
the other hand, even when there is no error or there is a
justifiable one, quite often patients or their relatives accuse
a doctor and/or junior medical personnel of negligence.
Therefore, it is very important for both parties, as well as

Wiad Lek 2019, 72, 5 cz. |, 877-882

for society, to have a clear, unified mechanism that would
help to establish presence or absence of a medical error in
actions of a doctor and/or junior medical personnel.

The right to life and health is among the universally
recognized, fundamental, inalienable human rights
and freedoms that are subject to state protection both
internationally’ and domestically®. At the same time, a
number of international conventions have not been signed
by the countries considered. In particular, these are: the
European Convention on Social and Medical Assistance,

! At the international level, the right to health is protected by the Universal Declaration of Human Rights, 1948
(Art. 25), the International Covenant on Economic, Social and Cultural Rights, 1966 (Art. 12), the Convention
on the Rights of Child, 1989 (Art. 24), the Convention on the Elimination of All Forms of Racial Discrimination,
1965 (Art. 5), the Convention on the Elimination of All Forms of Discrimination Against Women, 1979 (Art.
12 and 14), the Convention on the Rights of Persons with Disabilities, 2007 (Art. 25).

2 The Constitutions of Belarus (Art. 2), Kazakhstan (Art. 1), Moldova (Art. 1) and Ukraine (Art. 3) stipulate that
a person, his life and health are recognized as the highest value. They also provide that citizens of the Republic
(Art. 45 of the Constitution of Belarus, Art. 29 of the Constitution of Kazakhstan) or each person (Art. 24, 36,
47 of the Constitution of Moldova, Art. 49 of the Constitution of Ukraine) are guaranteed the right to health
protection and medical care.
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1953, the Agreement on the Exchange of War Cripples
between Member Countries of the Council of Europe with
a view to Medical Treatment, 1956, the Agreement on the
Temporary Importation, free of duty, of Medical, Surgical
and Laboratory Equipment for use on free loan in Hospitals
and other Medical Institutions for purposes of Diagnosis
or Treatment, 1960, the European Agreement on Mutual
Assistance in the matter of Special Medical Treatments and
Climatic Facilities, 1962, the European Agreement on the
Exchanges of Blood-Grouping Reagents, 1962 and others.

Recently, the media has been paid increased attention
to occurring medical errors which, in some cases, lead to
extremely unfavourable consequences for patients. The
number of legal actions on this subject has also significantly
increased. However, not a single newspaper article or
television program has revealed the causes and mechanisms
of the errors that have occurred, but they have not even
been discussed, which does not allow for planning measures
to prevent them or reduce their frequency and degree of
danger. As a rule, both journalists, legislators and individual
politicians advocate the increasing administrative and
criminal accountability for errors by means of tightening
current legislation. Still, the problem under consideration
is so specific that it cannot be solved by only prohibitive or
punitive measures. In their works, well-known scientists
point out other ways to solve it [1, 2]. This is shown by fairly
extensive legislation providing for a different degree of liability
for medical errors, but not affecting a reduction of their
frequency. The ECHR also arrives at the same conclusions
pointing out that legal system should provide victims with
an opportunity to receive an appropriate redress using
exclusively remedies in the civil courts or in combination
with remedies in the criminal courts. Disciplinary measures
may also be envisaged [3, 4].

THE AIM

The paper is aimed at identifying types of medical errors,
reasons for committing them in post-Soviet countries,
studying the legislation according to which medical per-
sonnel may or may not be held criminally liable as well as
judicial practice on this issue, and also proposing ways to
solve the identified problems.

MATERIALS AND METHODS

The paper is based on the Belarusian, Kazakh, Moldavian
and Ukrainian statutory instruments, decisions of the
ECHR, scientific articles. Additionally, statistical data,
conclusions of experts, judicial practice, doctrinal ideas and
views on this issue have been used. In addition, the paper
is based on dialectical, comparative, analytic, synthetic and
comprehensive research methods.

REVIEW AND DISCUSSION
Such a branch as medical law regulates the relations de-
veloping between the state, a medical institution and a
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medical professional performing his professional (services)
duties at the institution, between medical professionals, as
well as the relationship between a patient and a medical
professional and/or a medical institution and the state. The
problem of medical errors is one of the most important in
medical law.

There is no single concept of medical error. At the same
time, there is a number of its scientific definitions. In this
way, on the website of the World Health Organization
(hereinafter, the WHO), it is noted that a medical error
is “a medical intervention the intended consequences of
which do not occur. They are preventable defects in the
health delivery system” [5]. In science, there is a significant
number of versions of this concept, from a version of
professional error to which a medical professional has the
right up to a medical violation, an unlawful deviation from
implementation of medical standards [6, 7].

Itis equally important to understand that the classification
of all medical errors into justifiable (a good faith error) and
unjustifiable is of legal importance since the former have no
consequences in the form of criminal prosecution, unlike
the latter, as there is no sign of culpability. That is, there is
an unguilty wrongdoing.

Thus, the occurrence of medical errors has both objective
and subjective prerequisites. Objective ones are related to
factors that are independent of a medical professional’s
personality: poor-quality medicines, a breakdown or lack of
medical equipment, physiological characteristics of a patient’s
body, a selected approved (officially recommended) option
of medical care which did not result in an expected positive
effectin a particular case, etc. Subjective prerequisites include
experience or lack thereof, a doctor’s professional skills, failure
to comply with instructions and standards, personal doctor-
patient relationships, that is, the degree of their mutual trust.
For instance, in 2002-2016, the Commission on study of
lethal consequences of the National Military Medical Clinical
Center (Ukraine) has identified 288 defects and their causes
in 2,300 patient medical records made at the hospital stage.
The causes of medical errors were both objective (46.8%) and
subjective (53.2%). At the same time, there were 14.41% of
defects that affected the lethal outcome. Among the objective
reasons, there were delays in seeking medical care, objective
difficulties in providing assistance (lack of medicines,
impossibility of carrying out certain procedures, etc.). Among
the subjective reasons, there were as follows: incomplete
patient examination, incorrect assessment of clinical data,
insufficient professional skills of medical personnel [8, p. 117].
The researchers also attribute to subjective reasons inadequate
attention of medical professionals to patients. They believe
that social factors contributing to the indifference are as
follows: underfunding of medical institutions, lack of decent
wages and shortage of qualified personnel, equipment and
medicines as well as complexity of work caused by the above
factors [9, p. 166]. The need for a high level of education
has also been indicated [10, p. 860; 11, p. 133] with which
we absolutely agree. Therefore, it is necessary to introduce
separate tutorials and practical courses on patient safety for
training both young medical professionals and experienced
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personnel as long as according to the data surgeons leave
foreign objects (tampons, instruments) in patient body
after a surgical intervention up to 39 times and incorrectly
perform surgical interventions up to 20 times every week. It
is also known that such “errors” are more often committed
by experienced surgeons aged 40-49 years [9, p. 167].

In connection with the above, first of all, it is necessary to
establish whether a committed error is justifiable or not. A
justifiable error means that with careful and conscientious
attitude, a medical professional could not avoid this error
due to certain objective and/or subjective reasons. In
particular, a surgeon on duty was acquitted by the court
because at the time of the examination of a 13-year-old
patient after a car accident, he did not find any indications
for emergency surgery. Data of analysis and research were
without pathological findings, an ultrasound scan showed
no damage to internal organs or free fluid. In the morning,
the patient was discharged from hospital. In the evening,
being impaired, she was re-admitted to hospital and died a
month later. The doctor was charged with criminal medical
negligence, although the court reasoned that, for objective
reasons, he could not immediately determine a diagnosis,
namely, a pancreatic contusion within 12 hours after
receiving the injury by the patient due to the car accident.
According to research in practice, diagnosticating such
injuries only on the basis of clinical evidence is rather
difficult. A correct diagnosis can be determined only in
single observations [13].

So, if a medical error is justifiable, it excludes liability of a
medical professional. Having established its absence, it is also
necessary to exclude a possibility of presence of circumstances
exempting criminal liability, namely, extreme necessity and
arisk related act.

Extreme necessity means causing harm to lawful interests
in order to eliminate a danger directly threatening a person
or a person’s or other persons’ rights protected by law, as
well as public or national interests if this danger could not
be eliminated by other means in these settings and if there
was no exceeding the limits of extreme necessity herewith.
There is legislative consolidation of this circumstance in Art.
36 of the Criminal Code (hereinafter, the CC) of Belarus, Art.
34 of the CC of Kazakhstan, Art. 38 of the CC of Moldova,
Art. 39 of the CC of Ukraine which emphasize that an act
committed in such a state is not wrongful.

In general, what is meant here is that medical profession,
its specific features connected with providing urgent
(emergency) medical assistance (anesthesiology, surgery,
emergency cardiology etc.) is often related to the concept
of extreme necessity since medical professionals’ actions
are aimed at eliminating a danger to human life. In such
cases, to exempt criminal liability of a medical professional
for his actions, it is necessary to indicate the criteria for
eligibility of the act in regard of extreme necessity in
medical activities [14]. A danger has be determined as
real if a patient’s pathological conditions requiring urgent
medical care related to doing harm to his health as an
injury or trauma directly threatens his life and health. This
applies only to those medical interventions that are urgent

since what is meant here is human life, and any delay can
lead to death. All other forms of providing medical care,
which are not of extreme necessity, cannot be regarded as
those excluding criminal liability [14].

Arisk related act is an act that does not cause harm to lawful
interests if such an act was committed under conditions of
justifiable risk to achieve a goal beneficial to society which
is not wrongful. This is another reason exempting criminal
liability of a medical professional which is enshrined in Art. 39
of the CC of Belarus, Art. 36 of the CC of Kazakhstan, Art. 40
of the CC of Moldova, Art. 42 of the CC of Ukraine. Medical
profession is connected with the need for experimentation in
certain situations. It is necessary both for the development
of medical science and saving a persons life and health [14].

A risk related act in the medical sphere will be legally
acceptable under the following conditions. Harm to health
is done to achieve a goal beneficial to society. The risk is
directed towards the development of medical science or
saving a persons life and health. This goal cannot be achieved
by conventional means bearing no risk. If the person could
be provided with some assistance in an ordinary, traditional
way, bearing no risk, then, in this case, the medical
professional’s acts while causing harm to the person’s health
would be considered criminal. The medical professional
considers the measures he has taken to be sufficient to
prevent causing harm to the patient’s life and health.

The risk will be justified under all these conditions; this
will become a circumstance exempting criminal liability.
It should be singled out that for a medical professional,
providing for a possibility to use new methods of treatment
without any fear of being prosecuted is a big advantage in
the criminal law regulating medical activity and, as a result,
it is a key factor for the development of medical law and
medicine itself [14].

It is also necessary to exclude a casus (fortuitous event)
characterized by the absence of culpability of a medical
professional. After all, in the provision of medical care, even
with the most conscientious attitude of medical professionals
to their professional duties, it is sometimes impossible to
avoid fortuitous events. In medical practice, fortuitous events
are most commonly caused by the fact that a patient has an
atypical progression of a disease associated with individual
characteristics of his body, an unusual anatomical structure
or congenital anomalies, allergic reactions to diagnostic
manipulations or medicines [6, p. 83].

Only having excluding a justifiable error, casus and
circumstances exempting criminal liability, it is necessary
to determine elements of such a crime as non-performance
or improper performance of professional duties by a medical
professional (Art. 162 of the CC of Belarus, Art. 317 of the
CC of Kazakhstan, Art. 213 of the CC of Moldova, Art. 140
of the CC of Ukraine). These are the elements of a crime
that constitute grounds for criminal liability for committing
an unjustifiable medical error. In this case, there have to be
serious consequences for a patient.

Thus, an unjustifiable medical error is an egregious
error associated with negligence, carelessness of a medical
professional which has resulted in serious consequences.
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It is impossible to establish the entire volume of errors
committed worldwide, therefore lawyers, researchers and
civil organizations focus their attention on unjustifiable
errors. Studies have shown that a lethality risk due to
a medical error or medical negligence is dozens and
sometimes hundreds of times higher than a risk of dying
in a car accident. The experience of medical lawyers and
organizations dealing with protection of patient rights,
analysis of a significant number of medical records in the
course of judicial proceedings has shown that up to 50-70%
of official information documented in medical records is
completely or partially false [15]. The WHO notes that
“medical errors occur right across the spectrum, and can
be attributed to both system and human factors. The most
common adverse safety incidents are related to surgical
procedures (27%), medication errors (18.3%) and health
care-associated infections (12.2%). Yet, in many places,
fear around the reporting of errors is manifested within
health care cultures, impeding progress and learning for
improvement and error prevention” [16]. The Institute
of Medicine (US) points out that about 100,000 people
die in hospitals each year as a result of medical errors
[7]. Other sources say that in the United States, medical
errors are ranked number three among the main causes
of death after cardiovascular and oncology diseases [17].
In Belarus, the Department of Complex Examinations
of the State Forensic Examination Committee annually
examines more than 100 cases of medical errors, mainly
related to claims concerning surgeons, obstetricians-
gynecologists, anesthesiologists-resuscitators, emergency
medical specialists [18, p. 2]. About 6,000 inconsistencies
of pathoanatomical and clinical diagnoses are also recorded
annually, and there are only 60-65 validated complaints in
regard of them. But, in this case, there should be at least 100
times more validated complaints than official statistics fix
[19]. In 2017-2018, in Kazakhstan, there were 24 judicial
proceedings under Art. 317 of the CC of Kazakhstan, and
the charge was brought against 39 persons. 5 acquittals and
34 convictions were issued [20]. In 2018, in Moldova, there
were 8 judicial proceedings under Art. 213 of the CC, the
charge was brought against 9 persons. No acquittal was
issued [21]. Official statistics of medical errors in Ukraine
is missing. And only isolated cases become known to
the public mainly through the media. At the same time,
Ukrainian medical professionals are confident that every
second case is launched against them without any grounds
[22]. Unlike them, there is a common belief that the
probability of bringing a medical professional to justice
is extremely small. In 2017-2018, in Ukraine, the courts
issued 17 sentences under Art. 140 of the CC, of which 2
are acquittals and 15 are convictions [23].

As a result, bringing medical professionals to criminal
liability for unjustifiable errors is possible only under the
following conditions: 1) an action (act or omission) was
clearly erroneous, contrary to generally accepted rules for
the provision of medical care and services; 2) a medical
professional could and should have understood and predicted
that his action was wrong and could cause harm to health
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(life) of a patient; 3) an action caused serious consequences,
from harm to health of medium gravity (Part 1 of Art. 317 of
the CC of Kazakhstan), serious bodily harm/serious injury
to health (Art. 162 of the CC of Belarus, Part 2 of Art. 317 of
the CC of Kazakhstan, Art. 213 of the CC of Moldova, Part
1 of Art. 140 of the CC of Ukraine) to introduction of HIV
infection (Part 2 of Art. 162 of the CC of Belarus, Part 5 of
Art. 317 of the CC of Kazakhstan) or death of a patient (Part
2 of Art. 162 of the CC of Belarus, Part 3 of Art. 317 of the
CC of Kazakhstan, Art. 213 of the CC of Moldova, Part 1 of
Art. 140 of the CC of Ukraine).

In this case, it is of top priority to establish a medical
professional’s duties to act in a certain way and a viable
possibility of its implementation. The duties are detected
by identifying compliance/non-compliance with clinical
protocols. A clinical protocol is an instruction for
diagnosing and treating a patient. But nowadays in Ukraine,
international, national and local clinical protocols are in
force at the same time [24]. In practice, their application is
complicated by lack of official translation of international
protocols, politicization and ideological bias of national
ones and primitivism of local ones.

In the meantime, in the case of Lopes De Sousa Fernandes
v. Portugal dated 19 December, 2017, the ECHR “has
consistently emphasised that, where a Contracting State
has made adequate provision for securing high professional
standards among health professionals and the protection of
the lives of patients, matters such as an error of judgment on
the part of a health professional or negligent coordination
among health professionals in the treatment of a particular
patient are not sufficient of themselves to call a Contracting
State to account from the standpoint of its positive obligations
under Article 2 of the Convention to protect life” [25].
However, in some countries, for instance, in Ukraine, the
majority of criminal proceedings in regard of medical errors
do not reach the trial stage due to lack of a clear distinction
between criminal and lawful actions of a medical professional.
Primarily, it indicates gaps in the legislative techniques and a
low level of professional skills of law enforcement officials as
they allow erroneous or deliberately incorrect legal treatment
of actions committed by medical personnel. All this may
indicate the deficiencies in the regulatory framework meant
by the ECHR.

Moreover, experts (lawyers) emphasize the extreme
complexity of investigating criminal cases against medical
professionals which is primarily due to the need to clarify
a significant number of specific medical issues. This is
especially true for collection and examination of medical
records since they contain specific terms and are a source
of medical confidentiality (they require a special procedure
for accessing them). This is separate difficulty in conducting
a forensic medical examination since far too often experts
temporize with its conduct, sometimes for several years,
abusing their exceptional powers: as evidenced in practice,
experts rarely adhere to the established deadline. According
to the researchers, the period of pre-trial investigation
of such cases is quite long (it takes from 1-2 to 4-7 years
from the moment when a crime is committed to delivery
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of a judgment) [26, p. 89]. Among other things, in the
case of Yirdem and Others v. Turkey (No. 72781/12), the
ECHR has recently noted that incomplete investigation of
a patient’s death due to a forensic medical examination is
in violation of the Convention [27].

In case of inflicted injury, the issue of damages is raised. The
ECHR adheres to the position that a prompt examination
of cases concerning death in a hospital setting is necessary.
In the decision of in the case of Byrzykowski v. Poland dated
26 June 2006, the Court pointed out that “the knowledge
of facts and possible errors committed in the course of
medical care should be established promptly in order
to be disseminated to the medical staff of the institution
concerned so as to prevent the repetition of similar errors
and thereby contribute to the safety of users of all health
services” [28].

Apparently, the criminal legislation of the post-Soviet
countries contains a possibility of bringing to account
a medical professional who has made an unjustifiable,
egregious error. And yet nowadays, in medical law, there
are many contradictions and gaps. It is rather difficult
to prove the guilt of a doctor, medical personnel or
medical institution since it requires special knowledge
and professional skills. Unfortunately, laws and statutory
acts that should provide a citizen with the right to life and
ensure his health are interpreted differently and often,
according to the experience, not in favour of patients. It is
significant that under Art. 317 of the CC of Kazakhstan,
15 of 34 persons found guilty were exempted from
criminal liability due to the expiration of the statute of
limitations, 10 persons were amnestied and a suspended
sentence was imposed on 5 convicts, which is an example
of the ineffectiveness of current legislation and activities
conducted by law enforcement agencies and the court. In
other words, only 4 medical professionals received a real
punishment, 2 of which received a suspension for 5 years
and 1 was put on probation [20]. In 2018, in Moldova,
under Art. 213 of the CC, the courts heard 8 cases of which
2 were dismissed due to the expiration of the statute of
limitations, 2 - in connection with amnesty. 4 convicts
were put on probation as there was a conditional sentence.
No medical professional received real punishment [21]. In
2017-2018, in Ukraine, under Art. 140 of the CC, courts
issued 15 convictions, although 6 convicts were exempted
from criminal liability due to the expiration of the statute of
limitations, 3 persons were amnestied and 3 persons were
put on probation. Only 3 medical professionals received
real punishment [23]. In this regard, there is also public
opinion on the impunity of medical professionals [29]. We
believe that there should be a harsh and uncompromising
punishment for an unjustifiable medical error. It should be
expressed in real facts of convicting and sentencing persons
guilty of committing the errors to real prison terms.
Furthermore, criminal punishment should necessarily
provide for termination (cessation) of the employment in
medicine of convicted persons. In addition, enhancement
of the forensic examinations should be the key to the
effectiveness of punishment for such errors. Actually, the

forensic examination has become a crucial element on
which it depends whether there is a conclusion on evidence
of elements of a crime committed by a medical professional
or not, which is unacceptable since an influence of such
an adverse factor as the corporate solidarity of medical
professionals on the results of the examination cannot be
ignored. In case of an unjustifiable medical error, positive
characteristics should not be taken as the basis for making
a decision on exemption of criminal liability. In this matter,
the severity of a crime committed, reasons for committing
an error, a convict’s professional skills, his actions aimed at
minimizing the harm done to patient health, etc. should
be the crucial factors.

CONCLUSIONS

Thus, it should be noted that the problem of crime and
criminal liability of medical professionals is one of the
most controversial topics. It should be pointed out that the
active criminalization of medical activities, introduction of
new elements of a crime related to medicine and tightening
sanctions in criminal law are not effective ways to combat
medical errors. The issue of struggle against them is rather
difficult, therefore we believe that a complex of measures
should be taken which are as follows: 1) a clear legal and
regulatory framework, uniform harmonized and adjusted
clinical treatment protocols; 2) harsh and uncompromising
punishments for both immediate subjects of a crime and
persons found to conceal the facts within the framework of
the vicious system of conspiracy of silence existing among
hospital personnel (adherence to the principle of un-
avoidability of punishment); 3) compensation for damage
through civil remedies; 4) solving the problem of forensic
medical examination and 5) additional consideration of
the education of medical professionals and lawyers in the
field of patient safety.
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44 Swiatowy Kongres
Miedzynarodowego Towarzystwa Hydrologii Medycznej ISMH

oraz

XXVII (XXXI) Zjazd Polskiego Towarzystwa
Balneologii i Medycyny Fizykalnej

“Od badan podstawowych do wyzwan klinicznych”

Szanowni Panstwo, Drodzy Przyjaciele

W imieniu Zarzadu Gtéwnego Polskiego Towarzystwa Balneologii i Medycyny Fizykalnej i Uzdrowiska Kopalnia
Soli Wieliczka jak réwniez w imieniu Miedzynarodowego Towarzystwa Hydrologii Medycznej ISMH z wielka
przyjemnoscia chcielibysmy Panstwa zaprosi¢ do udziatu w wyjagtkowym wydarzeniu dla Polskiej Balneologii
jakim bedzie zorganizowany w Wieliczce w dniach 13-16 czerwca 2019 wspdlny zjazd ISMH i PTBiMF

Kopalnia Soli Wieliczka oprocz tego, ze jest unikalnym zabytkiem wpisanym przez Unesco od 1978 do Swiatowego
Dziedzictwa Kultury jest réwniez zgodnie z decyzje Ministra Zdrowia jedynym na $wiecie, statutowym podziemnym
uzdrowiskiem, w ktérym od lat lecza sie pacjenci z chorobami przewlektymi, szczegélnie z chorobami drég
oddechowych. Miejsce to bedzie godng oprawg dla organizacji najwazniejszego wydarzenia roku dla $wiatowej
balneologii jakim jest coroczny Kongres ISMH. Po raz pierwszy to ogromnej rangi wydarzenie zawita do Polski.

Miejsce Kongresu: Hotel Lenart w Wieliczce oraz Kopalnia Soli Wieliczka

Czas kongresu: 13-16 czerwiec 2019r.
Oficjalny jezyk kongresu: angielski
Gléwna tematyka zjazdu:
» Nowoczesne leczenie uzdrowiskowe choréb przewlektych
« Subterranoterapia w leczeniu choréb ukfadu oddechowego
« Postepy w zakresie balneologii, medycyny fizykalnej, bioklimatologii, balneochemii | geologii uzdrowiskowej
« Postepy w badaniach podstawowych w balneologii
« Zagadnienia edukacji zdrowotnej w uzdrowisku.
+ Nowoczesne metody zarzadzania w uzdrowiskach

Obok bogatego programu naukowego zjazd bedzie jak zawsze okazjg do wielu spotkan i

wydarzen towarzyskich. Obecnos¢ krajowych i miedzynarodowych ekspertéw pozwoli na

zawarcie wielu nowych waznych znajomosci oraz na utrwalenie dotychczasowych relacji.
Pozwoli réwniez na wypromowanie osiggniec polskiej balneologii na catym Swiecie.

Jako organizatorzy przewidujemy réwniez bogaty program imprez towarzyszacych. Jestem przekonany,
Ze niezapomnianych wrazen dostarczy Panstwu Bal Balneologa, ktéry wyjatkowo zostanie zorganizowany
w podziemnej Komorze Warszawa Kopalni Soli Wieliczka. Natomiast Hotel Lenart przygotuje dla Paristwa
Grill Party na zakoriczenie Kongresu. Blisko$¢ Krakowa pozwala na zaplanowanie réwniez w ramach
pobytu na kongresie indywidualnych wizyt w tym najpopularniejszym turystycznie miescie w Polsce.

Wszystkie szczegdtowe informacje dotyczace rejestracji, przesytania streszczen, optat zjazdowych oraz
programu, naukowego i socjalnego znajdziecie Pafstwo na stronie internetowej Kongresu udostepnionej
na stronie Polskiego Towarzystwa Balneologii i Medycyny Fizykalnej www.balneologia.pl

Do zobaczenia w Wieliczce
Z wyrazami szacunku
Jacek Chojnowski
Prezes PTBiMF
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ABSTRACT

Introduction: This work has outlined biological aspect in dental caries. Previous research conducted during the XXth century in this direction related to genetic susceptibility of
people to tooth caries and gave a positive result. The modern studies on this topic have shown if notimpossibility, but the great complexity of genetic factor managing in tooth caries.
The aim of the study is to analyze the occurrence of dental caries in an evolutionary aspect and to determine the possibility of using the biological scientific methods for finding

the essence of caries phenomenon.

Materials and methods: The material was literary sources with information about caries, which can be used in biological methods of study. The method is the analysis of

knowledge from them and their integration with other biological disciplines.

Condlusions: on the basis of the analysis, in which caries was considered for a long period of human evolution, the possibility of managing the carious process, as well as the
directions, that would enable a more thorough understanding of the carious phenomenon, were shown.

KEY WORDS: dental caries, biology, genetics

INTRODUCTION
A most problematic place among the modern diseases is
occupied by the tooth caries. According to epidemiology
reports, almost all living people on our Earth are suffering
from dental caries [1], but there are no report of mortality.
These circumstances give caries mixed social significance
[2]. Therefore, in addition to researchers of this patholo-
gy in medicine, many professionals from other fields are
working on it as well. For example, archaeologists and
anthropologists are engaged in the study of hard tissue
biological material (including jaws and teeth) [3, 4]. Some
of the obtained knowledges of modern medicine cannot
theoretically justified. And because these phenomena have
no clinical significance, they are referred to a sort of cu-
riosities. However, the fact that these “curiosities” change
over time in the human population, makes us to take them
seriously as well as processes involved in studying [5, 6].
Medicine refers to the biological sciences. Biologists not-
ed that «... One of the most important conditions for en-
hancing the scientific level of the students’ knowledge and
the effectiveness of the educational process is the didactic
integration of knowledge. Relevance of rational directions
of integration of Medical Biology with theoretical and
clinical disciplines combines with integration processes
that occur in Western Europe in recent years « [7].
However, the «biological” knowledge that tooth caries
is caused by bacteria or disease manifestation depends on
genetics, food consumption and other risk factors is not
sufficient to give a good understanding of the pathology
and combating dental disease. More over that cariesology
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itself, having a huge baggage of information being explored,
clearly cannot put it into practice: caries treatment is car-
ried out in a way that exists about two thousand years such
as replacing lost tooth tissues by restorative material [8].

Allowing for the situation, researchers of caries pathology
believe that failure to resolve the problem of tooth caries is
at the conceptual level [9]. Therefore, it is more appropriate
and relevant is the situation that integration is not only in
the didactics as well as in the study of caries phenomenon
involving biological scientific methods.

THE AIM

The aim of the study: to determine the possibility of using
biological scientific methods for finding the essence of
caries phenomenon.

MATERIALS AND METHODS

The literary sources are materials for study of the subject.
Analysis of these literary sources and integration of knowl-
edge serves as a method of research.

REVIEW AND DISCUSSION

Cariesology has the knowledges obtained in the study of
dental caries by means of twin method. On this issue, a
variety of views have been expressed in Russian-speaking
literature, the most fully in the work of G. Pakhomova and
co-authors. The measure of influence of genetic factors on
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Figure 1. A graph of changes in caries intensity.
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Figure 2. A graph of changes in caries prevalence (%).

the occurrence of disease is considered to be the ratio of
the frequency of its occurrence in pairs of homozygous
twins and the same indicator from heterozygous twins.
Matching cases of illness (so-called concordance trait)
among homozygous twins is 100% for genetic pathologies,
whereas heterozygous concordance virtually zero.

For diseases caused by external (damaging) factors cor-
relation proves otherwise: in all cases equally concordance
is low, regardless of twin zygocity. Between these poles of
endo- and exogenous diseases are all known nosologic
forms. They differ on the basis of genetic determinism,
ranging from nonexistent to absolute predestination.
Findings regarding tooth caries on the basis of these
methodologies are unambiguous: tooth caries is largely
genetically predetermined. Significant is the fact that the
work of G. Pakhomova was presented as the first message.
Further development of the ideas contained in it, and not
followed [9].

There is just a limited number of studies of the researches
about clinical and pathogenetic mechanisms of develop-
ment of caries in children with Psychoneurological disor-
ders (PND) presented in medical literature [10]. A study of
dental status of children with PND and medico-social data
passports allowed E. Denisova in 2011 year to identify the
managed and unmanaged risk factors that contribute to the
development of caries and periodontal disease. Managed
risk factors of development of caries in children with PND

author characterised as a high activity of caries microflora,
increased rate of formation of tooth plaque, low resistance
of tooth enamel against relatively low remineralization
ability of saliva.

The most important unmanaged risk of caries and peri-
odontal disease were identified as particular somatic status
of a child, socio-economic factors (e.g., low standard of
living of families) and genetic factors [11].

In 2012, A. Artemyev was defended thesis for the degree
of Candidate of Medical Sciences on the theme «The evo-
lutionary features of development of caries in humans.»
There are 499 researches of dental caries in ancient people
(from the Copper Age to the Middle Ages) served as back-
ground materials. The remains were found as a result of the
protective archaeological excavations on the territory of
Ukraine. On the basis of the data obtained, the comparative
multifactorial mathematical analysis (method of pointed
graphs) of pathology were completed using odontological
fossil and subfossil materials [12].

According to these studies were drawn graphics. Of par-
ticular interest are the following cases: Figure 1 presents
the changes in the intensity of caries from Copper Age to
predict for future periods. Figure 2 presents the changes
in the prevalence of caries from Copper Age to predict for
future periods.

The evolution of tooth caries has been evident in the
graphs. We see that carious process during its evolution in
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the selected range of human population has made major
quantitative and qualitative changes.

One can see in the Figure 1 a surge of intensity of car-
ies process from XVII to XXI century, and then it ascent
became slow. The intensity of the caries process shows the
reactions of the human body.

Figure 2 is very similar to Figure 1 but there are differ-
ences: in the Middle Ages the rise of the incidence of dental
caries is not so dramatically, rather than its intensity. But
from XXI century the rise in prevalence was also slower
than the rise of intensity. The prevalence of caries process
shows the reactions of the human population.

Two graphics indicate another interesting thing - to the
XVII century caries was a real dental caries. But from XXI
century it is another qualitative phenomenon which has
already found a title - carious disease.

CONCLUSIONS

Drawing a conclusion, we would like to highlight the

following point:

1. The statement about caries determinism has been well
documented.

2. This direction in cariesology is not developed to the
full extent.

3. It is likely that this situation is linked with the inability
of genetic factors.

4. Changing of the caries process in the evolution of the
human population indicates the ability to control, in-
cluding at the genetic level.

The fact that tooth caries is associated with human genet-

ics, referred to the possibility of research using biological

methods. These methods apply to both organismal and
population levels. Inaccessibility, but the ability to control
tooth caries at these levels are not well known and are under
discussion. The development of the given direction will be
associated primarily with the measurement of tooth caries.

A proven genetic determinism of tooth caries is proved.

The ability to manage of caries process is proposed at the

genetic level.
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ABSTRACT

Introduction: A new medical reform started in Ukraine from January 1, 2018, new bills were drafted and the current legislation was amended. The legislator began
to gradually abandon organizational and legal ways to improve the functioning of medical institutions in order to develop the market of medical services, as well as to
ensure the protection of patients'rights. The main issue of health care reform was the improvement of state administration, in particular the creation of new mechanisms
for financing medical institutions.

The aim: The objective of the article is to conduct theoretical study of the specific features of state administration in the health care sphere in Ukraine and to substantiate
practical recommendations for its improvement taking into account the European integration processes.

Materials and methods: The author of the article has used the methods of analysis and synthesis, as well as a comparative legal method. The analysis of the current legislation
and world experience in reforming the medical sector assisted to determine the problematic issues of this publication, as well as to formulate the author’s point of view on the
ways to improve state administration through the health care system under conditions of medical reform in Ukraine.

Review: The author has studied the directions for the modernization of state administration by the health care system in the context of medical reform in Ukraine.
Conclusions: It has been emphasized that the management reform by its nature does not pay enough attention to ensuring the medical rights of citizens, as evidenced
by the legislation’s provisions regulating the access to a patient data. Improving public administration of the health care sphere is possible through the involvement
of a group of international experts from among the EU Member States to determine the optimal mechanism for transitioning to the system of compulsory state
health insurance.

KEY WORDS: state administration, health care institution, health protection system, medical reform, organization model of the health protection system

INTRODUCTION

The relevant issue while implementing medical reform in
Ukraine is the improvement of public administration in
the health care sphere. Different aspects of this problem
were studied in the scientific works of Z.S. Hladun, V.
Ye. Kovrihina, B.O. Lohvinenko, O.A. Melnychenko, I.M.
Prashycha, V.I. Teremetskyi, V.V. Shevchuk and other
scholars. However, the ongoing reform of the health care
system in Ukraine requires the introduction of new man-
agement methods to increase the level of guaranteeing
medical rights of Ukrainian citizens. Problems of legal
regulation of medical activity determine the search for
ways to improve the system of ensuring and protecting
patients’ rights and can not be solved without analyzing
the legal status of subjects of management activity in
the health care sphere in Ukraine, which determines
the relevance of this study. In particular, there is still no
adequate scientific substantiation of the effectiveness of
the National Health Service, its powers and interaction
with other subjects of state administration in the health
care sector of Ukraine.

Wiad Lek 2019, 72, 5 z. |, 887-891

THE AIM

The objective of the article is to study the specific features
of state administration in the health care sphere in Ukraine
and to substantiate practical recommendations for its im-
provement taking into account the European integration
processes.

MATERIALS AND METHODS

The author of the article has used methods of analysis
and synthesis, as well as a comparative legal method. The
analysis of the current legislation and world experience
in the medical sector reform assisted to determine the
problematic issues of this publication, as well as to for-
mulate the author’s point of view on the ways to improve
state administration through the health care system under
conditions of medical reform in Ukraine.

REVIEW
Legal provision of managerial relations in the health care
sphere is one of the directions of state authorities’ activity
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in any country. Therefore, it is important that the medical
reform implemented in Ukraine is aimed at improving
the institution of public administration in the health care
system and modernizing the management tools applied
by its subjects.

The majority of scholars in scientific literature under-
stand the executive authorities as the subjects of man-
agement activity in the health care sphere. It is explained
by the fact that state administration involves the direct
administrative influence on the objects of management us-
ing administrative and authoritative powers and methods,
which are marked by the directive instructions, binding
for execution.

Other state authorities (for example, the President of
Ukraine, Verkhovna Rada of Ukraine) carry out state reg-
ulation, which involves the establishment of certain rules
of conduct. At the same time, state regulation of social
relations is mainly carried out through the adoption of
relevant legislative acts [1, p. 73]. We note that a significant
role in the adoption of normative and legal acts belongs to
the executive authorities in the health care sphere, namely,
the Ministry of Health of Ukraine. Therefore, within the
limits of administrative activity, the executive authorities
carry out state and legal regulation of their activities, be-
sides the instruments of direct administrative influence
on the objects.

This statement has been reflected in the current national
health care legislation. For example, the Art. 4 of the Law
of Ukraine “On Medical products” is entitled “State Ad-
ministration in the Field of Creation, Production, Quality
Control and Sales of Medical Products” and consists of
three parts. Part 1 of the Art. 4 states that Verkhovna Rada
of Ukraine defines the state policy and implements the
legislative regulation of relations in the field of creation,
production, quality control and sale of medical products”
[2]. Parts 2 and 3 of the Art. 4 notes that the Cabinet of
Ministers of Ukraine and other central executive author-
ities carry out state administration on the relevant issues.

This indicates to the fact that one of the areas of state
administration exercised by the Cabinet of Ministers of
Ukraine and other central executive authorities in the
health care sphere is the state and legal regulation of the
relevant issues [3, p. 65]

The system of public administration of the health care
sphere and the need for its reform is revealed in most
scientific works through the prism of sources of financing
the medical sector.

Considering the classification of management systems
by the type of financing, we note that Ukraine in contrast
to the EU Member States that successfully implemented
the transition from the budget health care system to the
system of the state health insurance (Latvia, Lithuania,
Estonia, etc.), still does not have the conceptual vision of
the system that has to be created instead of the current one.

Today, the main task of the state — is to provide high-qual-
ity medical care at all levels and a decent salary to physi-
cians. That is the reason why the Ministry of Health of
Ukraine introduces systemic changes in the health care.
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First of all, we are talking about the reform in financing
within the health care system [4].

According to the Concept of Health Care Financing
Reform in Ukraine, approved by the Cabinet of Ministers
of Ukraine on November 30, 2016, No. 1013-p, a budget
model for health care financing was introduced. This model
involves financing of the health care for all categories of
people from the general tax revenues to the state budget.
At the same time, the bulk of medical institutions are
state-owned.

However, back in 2005, researchers in the health care
sector paid attention to the need to transform existing state
and municipal health care institutions, from budget-fi-
nanced, into non-commercial business entities operating
without budget funding. Researchers in the law sphere
grounded the necessity of the existence of medical insti-
tutions as subjects of entrepreneurial activity, in terms of
their creation as the subjects of private law, focusing on
contracts for state orders for medical care [5, p. 227].

One of the first steps towards qualitative changes in the
health care system was the adoption of the Law of Ukraine
dated from April 6, 2017 “On Amendments to Certain
Legislative Acts on the Improvement of Legislation Re-
garding the Activities of Health Care Institutions”, where
paragraph 2 of the Final Provisions states that the state and
municipal health care institutions — budget institutions
can be reorganized into state-owned enterprises or mu-
nicipal non-profit enterprises. That is, state and municipal
health care institutions are granted the right to become
autonomous [6]. However, in accordance with clause 2
of the Final and Transitional Provisions of the Law of
Ukraine dated from October 19, 2017 “On State Financial
Guarantees of Medical Care of the Population”, municipal
health care institutions, which have not concluded agree-
ments on medical care with the Authorized Agency, may
temporarily, during 2018-2019 period according to the
decision of the Cabinet of Ministers of Ukraine, fund the
provision of primary health care by subventions from the
state budget to the relevant local budgets [7]. That is, the
state, having foreseen the right of the state and municipal
health care institutions to reorganization and obtaining
more autonomy, has created the conditions that encourage
these institutions to exercise their right.

In order to fulfill the mediator’s functions between the
state and health care institutions the National Health
Service of Ukraine (hereinafter - NHSU) was established
in 2017. NHSU is the central executive agency that imple-
ments state policy in the field of state financial guarantees
of medical care of the population. Activities of the NHSU
are directed and coordinated by the Cabinet of Ministers
of Ukraine through the Minister of Health.

We note that the budget has more than 15 billion
hryvnias in 2019 for the needs of primary health care
institutions. This money will be distributed by the NHSU
in accordance with the concluded agreements. Money will
not be provided without an agreement with the NHSU,
because a medical subvention for institutions of primary
level in this year is not provided [8].
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Fig 1. Assessment of Family Doctors' Activities in Ukraine.

Consequently, the state-owned or municipal medical
institutions, unlike private ones, have no freedom to choose
whether or not to sign an agreement with the NHSU. The
latter receives a financial leverage over the provision or
non-provision of funds to a health institution. This makes
health care institutions to some extent dependent on the
policy of the NHSU and deprives the actual autonomy in
managerial affairs.

On the other hand, the activity of the NHSU as a man-
ager of funds that a health care institution may receive,
should be subordinated and accountable for minimizing
corruption risks.

As we know, ineffective control over the reform of med-
ical care at the first level has led to a number of problems,
including an artificial increase in the number of affiliated
patients to improve the financial support for physicians,
the actual lack of the possibility to treat a fixed number
of patients (for example, in an acute epidemic period), an
imbalance in the wages of average medical staft and phy-
sicians, as well as general practitioners at the primary level
and specialized specialists of the second and third level [9].

DISCUSION
The Ministry of Health of Ukraine plans in 2019 to intro-
duce new electronic instruments: electronic recipe, patient
card and referral [10]. At first glance, this is a significant
positive, but after analyzing the ability of citizens living
in rural areas to receive an electronic recipe or an elderly
person to fill out an electronic form, one can conclude that
it is impossible to take advantage of these innovations to the
full extent within the specified timeframes. Free courses for
improving computer literacy are held in city libraries for the
elderly people in some European countries, in particular
in Latvia. Of course, the average domestic pensioner will
not be able to effectively implement his own medical rights
due to the low level of computer skills and the lack of the
access to the Internet in certain areas.

The European Union has effectively implemented the
“E-Health” system, which provides electronic document
circulation in the health care sphere in many vectors and

Hegatively asses
the work of family

Are undecided

greatly simplifies the overall management of this area.
But the introduction of telecommunication technologies
requires significant financial costs and the construction of
a secure network between medical institutions to ensure
the safety of personal data of patients [4].

According to the survey conducted in 2017, it was
determined that 82% of surveyed Ukrainians supported
the view that domestic medicine was not functioning and
needed reform.

Such indicators were based on the fact that not all the
population was fully informed about the nature of the
reforms, and due to technical problems with electronic
registries the process became more complicated. Besides,
the new legislation has gaps and conflicts that do not allow
the most effective resolution of relations that arise in the
health protection sphere [11, p. 156].

Thus, according to Part 2 of the Art. 11 of the Law of
Ukraine “On State Financial Guarantees of Medical Care
of the Population” dated from October 19,2017, No. 2168-
VIII, the access to patient data contained in the electronic
health care system is possible only if there is the consent
of a patient (his legal representative) obtained in a written
form or in a form that allows to conclude about the ob-
tained consent. The access to information about the patient
is possible without the consent: in case there is evidence of
a direct threat to the patients life, in case that the consent
of a patient or his legal representatives can not be obtained
(until the time when the consent is possible) or by a court
decision [7].

Considering the fact that only one of the listed cases is
sufficient to obtain the access to information about a patient
without his consent, the direct threat to the patient’s life is
not related to the inability to obtain such a consent. That
is, even when the patient is conscious, but his life is under
the direct threat, his consent to the access to personal data
is not required.

Therefore, there is a need to ensure the patient’s right to
informed voluntary consent of the latter for medical inter-
vention - consent of the patient or (in clearly defined cases)
his legal representative for medical intervention, methods
of such intervention, related to it risk and possible alterna-
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tive treatment methods [12, p. 14]. More thoroughly this
issue is highlighted in the scientific work of V.I. Teremetskyi
and O.Ye. Avramova [13].

The Council of Europe, a member of which is Ukraine
since 1995, issued the “Recommendations of the Commit-
tee of Ministers to Member States on managing patients’
safety and preventing adverse events in the health care
sphere” dated from May 24, 2006, which emphasized the
importance of: 1) policy formulation in the health care
sphere, aimed at improving the quality of medical treat-
ment; 2) the development of well-defined limits for patient’s
safety, which would contribute to the culture of safety at
all levels of health care [14].

In addition, the European Charter of Patients’ Rights
(2002) has led to the development of the institution of
Ombudsman for the Rights of Patients in European States.
Since the ratification of the European Social Charter by
Ukraine in 2006, the state has undertaken the duty to en-
sure the effective execution of the right to health care and
the right to social and medical assistance [14].

Taking into account the above, it is believed that the
aim of improving the state mechanisms for ensuring and
protecting the patients’ rights is to enshrine the patients’
rights with a special Law of Ukraine “On Guarantees of
Patients’ Rights” and the establishment of the institution of
the Medical Ombudsman - the Ombudsman for Patients’
Rights.

At the same time, according to the survey results of the
sociological group “Rating”, 76% of patients who have
chosen family doctors in 2018 are satisfied with them, 18%
hesitate to assessments, and only 6% expressed dissatisfac-
tion (Fig.1) [15].

At the same time, among the changes that patients re-
ceived after the reform, they indicated a more responsible
attitude of the physician to patients, better conditions for
admission (repair, modern equipment), free laboratory
tests, etc. [15].

Considering the perspectives for reforming the health
care system, it should be noted that in the future - there
is the reform of ambulance, the work of specialized and
highly specialized medicine and the improvement of state
regulation of procurement of medical products [4].

CONCLUSIONS

Thus, the reform of the health care system in Ukraine is
carried out on theoretical and practical levels. Nowadays,
the legislator has made important steps towards modern-
izing state administration in the health care sphere, but
the national vector of reform does not take into account
advanced European practices in the medical sector. In
particular, it is about introduction of compulsory state
health insurance.

The authors of the article have found out that the man-
agement reform by its nature does not pay due attention
to the provision of medical rights of citizens, as evidenced
by the provisions of the legislation regulating the access to
patient data.
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Improvement of public management in the health care
sphere is possible due to the involvement of a group of inter-
national experts from among the representatives of the EU
Member States in order to determine the optimal mechanism
for transition to the system of compulsory state health in-
surance. The authority and the status of the National Health
Service of Ukraine should be reviewed, and the main criterion
for assessing the effectiveness of the reform should be not the
time for a full transition to the health insurance system, but
the level of ensuring medical rights of Ukrainian citizens.

REFERENCES

1. HladunZ.S. Kontseptualni zasady derzhavno-pravovoho rehuliuvannia
vidnosyn u sferi okhorony zdorovia naselennia [Conceptual principles
of the state and legal requlation of relations in the health care sphere.
Medical law of Ukraine: problems of formation and development].
Medychne pravo Ukrainy: problemy stanovlennia ta rozvytku. Materialy
[ Vseukrainskoi naukovo-praktychnoi konferentsii 19—20 kvitnia 2007
r., m. Lviv. 2007: 73—79 (In Ukrainian).

2. Pro likarski zasoby [On Medicinal Products]: zakon Ukrainy vid
04.04.1996 No 123/96-BP. Available from: https://zakon.rada.gov.ua/
laws/show/123/96-%D0%B2%D1%80 (In Ukrainian).

3. Hanna Sarybaieva. Derzhavno-pravove rehuliuvannia u sferi okhorony
zdorovia: postanovka pytannia [State requlation of the health
protection: basics of the problem]. Natsionalnyi iuridicheskii zhurnal:
teoriia i praktika. 2018; No 2-1(30):64—67 (In Ukrainian).

4. Serhii Knysh. Udoskonalennia publichnoho upravlinnia sferoiu okhorony
zdorovia v Ukraini: analiz reformy ta yevroperspektyvy [Improving
public health management in Ukraine: analysis of reforms and European
perspectives]. Aktualni problemy pravoznavstva. 2019; No 1 (In Ukrainian).

5. Kovryhina V. Ye. Administratyvno-pravove rehuliuvannia ekstrenoi
medychnoi dopomohy [Administrative and legal requlation of the
emergency medical treatment]. D.Sc (Ph.D.) dissertation. Kyiv. 2017:
227 (In Ukrainian).

6. Pro vnesennia zmin do deiakykh zakonodavchykh aktiv shchodo
udoskonalennia zakonodavstva z pytan diialnosti zakladiv okhorony
zdorovia [On amending some legislative acts for improving the
legislation on the activit of health care institutions]: zakon Ukrainy vid
06.04.2017 N 2002-VIII. Available from: https://zakon.rada.gov.ua/
laws/show/2002-19 (In Ukrainian).

7. Pro derzhavni finansovi harantii medychnoho obsluhovuvannia
naselennia [On State Financial Guarantees of Public Health Care]: zakon
Ukrainy vid 19.10.2017 No 2168-VIIl. Available from: https://zakon.rada.
gov.ua/laws/show/2168-19 (In Ukrainian).

8. Korpusenko B. Pershyi etap medychnoi reformy zavershuietsia. Hroshi ydut
za patsiientamy v statsionary. UNIAN. Available from: https://hromadske.
ua/posts/pershij-etap-medichnoyi-reformi-zavershuyetsya (In Ukrainian).

9. Medychna reforma vzhe maie rezultaty, a protiahom 3-5 rokiv ukraintsi
vidchuiut novu yakist medychnykh posluh, — Volodymyr Hroisman.
Available from: https://www.kmu.gov.ua/ua/news/medichna-reforma-
vzhe-maye-rezultati-protyagom-3-5-rokiv-ukrayinci-vidchuyut-novu-
yakist-medichnih-poslug-volodimir-grojsman (In Ukrainian).

10. «Skoro my zabudemo pro rozmezhuvannia na derzhavni i pryvatni
likarni»: interviu z Pavlom Kovtoniukom. Available from: https://ukr.
segodnya.ua/ukraine/-skoro-my-zabudem-o-razgranichenii-na-
gosudarstvennye-i-chastnye-uchrezhdeniya-intervyu-s-zamestitelem-
ministra-zdravoohraneniya-pavlom-kovtonyukom-ch1-1205395.html
(In Ukrainian).



MODERNIZATION OF STATE ADMINISTRATION SYSTEM IN THE HEALTH CARE SPHERE OF UKRAINE

1.

12.

13.

14.

15.

Teremetskii V.I., Muzychuk A.N., Salmanova E.lu., Kaznacheeva D.V.,
Knysh S.V. Ukreplenie dogovornykh nachal v pravootnosheniiakh
mezhdu patsientom i lechebnym zavedeniem pri reformirovanii sistemy
zdravookhraneniia v Ukraine [Strengthening of contractual principles
within legal relations between a patient and a medical institution while
reforming the health care system in Ukraine]. Georgian Medical News.
2018; No 11 (284): 155-159 (In Georgian).

Parashchych I.M. Derzhavni mekhanizmy zabezpechennia ta zakhystu
prav patsiientiv v Ukraini: stan i tendentsii rozvytku [State mechanisms
of ensuring and protecting the rights of patients in Ukraine: state and
tendencies for the development]. D.Sc (Ph.D.) dissertation author’s
abstract. Kyiv. 2009: 23 (In Ukrainian).

Vladyslav T., Avramova 0. Informed voluntary consent for medical
intervention. Advanced research biobank and pathophysiology. 2018;
No 1 (February): 72-78.

Diialnist ombudsmena z prav patsiientiv yak zasib rehuliviuchoho vplyvu
derzhavy. Available from: https://www.apteka.ua/article/339724 (In
Ukrainian).

Medychna reforma: yak zminylasia sfera okhorony zdorovia za rik.
Available from: https://24tv.ua/health/medichna_reforma_v_
ukrayini_2018_plyusi_i_minusi_novoyi_medreformi_v_ukrayini_
n1081833 (In Ukrainian).

Authors’ contributions:
According to the order of the Authorship.

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

CORRESPONDING AUTHOR
Serhii V. Knysh

Rivne Institute of the Kiev University of Law

of the National Academy of Sciences of Ukraine
5, Korolenko str., Rivne, 33028, Ukraine

tel: +380503784730

e-mail: s.knush@ukr.net

Received: 08.03.2019
Accepted: 01.05.2019

891



Wiadomosci Lekarskie 2019, tom LXXII, nr 5 cz |

© Wydawnictwo Aluna

PRACA POGLADOWA
REVIEW ARTICLE

MODERN APPROACHES TO TREATMENT OF PSEUDOMONAS
AERUGINOSA VENTILATOR-ASSOCIATED PNEUMONIA

(LITERATURE REVIEW)

Olha A. Poda, Tetyana 0. Kryuchko, Inna N. Nesina, Olha Ya. Tkachenko, Nataliia V. Kuzmenko

UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

ABSTRACT

Introduction: Nowadays anti-microbial therapy of ventilator-associated pneumonia caused by is one of the most topical issue as a consequence of widespread multiresistant
strains of causative agent and their biological peculiarity of actively formation of resistance to new antibacterial drugs.

The aim is to describe modern approaches to therapy of ventilator-associated pneumonia causative agent of which is presented by Pseudomonas aureginosa .

Materials and methods: An analysis and summing up of results of scientific investigations described in medical publications concerning the issues of therapy of ventilator-

associated pneumonia caused by Pseudomonas aureginosa was done.

Conclusions: Despite the development of modern approaches to anti-microbial therapy of ventilator-associated pneumonia caused by Pseudomonas aeruginosa, which are also
concerned with such controversial issues as correct choice of antibacterial drug, its optimal dose, and duration of this therapy, the problem of treatment of hospital-acquired
infections of respiratory airways caused by Pseudomonas aeruginosa has been discussable yet and requires the further study.

KEY WORDS: ventilator-associated pneumonia, Pseudomonas aeruginosa, treatment

INTRODUCTION

According to the existing definition of hospital-acquired
pneumonia, it is considered to be pneumonia acquired
in a medical institution 48 hours after the patient is
hospitalized in case of the absence of any infectious
disease during the incubation period and at the time
of the patient’s hospitalization. One of the varieties of
hospital-acquired pneumonia is ventilator-associated
pneumonia (VAP) - a special form of the disease which
stands out, taking into account the severity of its course,
the seriousness of the prognosis and the features of the
management of reanimation patients. According to
the results of the studies, the main pathogenic micro-
organisms in VAP are gram-negative bacteria (up to
74%), whose structure is dominated by Pseudomonas
aeruginosa, as well as Klebsiella and E. coli. Among
gram-positive microorganisms, VAP is most often
caused by methicillin-resistant golden Staphylococcus
(MRSA) [1,2].

Pseudomonas aeruginosa is a typical species of the genus
Pseudomonas, gram-negative aerobic bacterium, widely
known associative microorganism of various ecological
niches in humans, animals and the environment, which
is also widely used as a causative agent of opportunistic
infections in medical practice. The presence of multiple
molecular mechanisms of pathogenicity, the unique
ability to adapt to different environmental conditions,
as well as high resistance to various classes of antibac-
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terial drugs, allows Pseudomonas aeruginosa to persist
for a long time inside hospital wards. Hospital-acquired
infections caused by Pseudomonas aeruginosa at the
present stage are recognized as an urgent and acute
problem and occupy one of the leading positions in the
structure of hospital-acquired pneumonia in hospitals
of various profiles [2,3,4]. The frequency of detection of
pseudomonas infection in patients with hospital-acquired
pneumonia is quite high and according to the results of
foreign researchers it ranges from 10 to 35% [5]. A recent
conducted study has shown that mortality from VAP
associated with Pseudomonas aeruginosa has increased
to 41.9% in recent years, and as independent predictors
of increased mortality researchers consider an increase
in patient age and initially inadequate antibiotic therapy
in patient management [6].

Antimicrobial therapy of ventilator-associated pneu-
monia caused by Pseudomonas aeruginosa is today a
very topical problem due to the widespread spread of
multi-resistant strains and their biological peculiarity to
actively form resistance to new antibacterial drugs. At the
present stage, a large number of studies is devoted to the
problem of ventilator-associated pneumonia therapy. At
the same time, recommendations for the management of
patients with VAP dynamically change and are regularly
supplemented, which is facilitated by the development of
innovative medical technologies and the appearance of
new antibacterial drugs.
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THE AIM

The aim of the research is to highlight the main modern
therapeutic approaches and the prospects for further di-
rections of treatment of ventilator-associated pneumonia,
the causative agent of which is Pseudomonas aeruginosa.

MATERIALS AND METHODS

A thorough comprehensive analysis and synthesis of the
results of conducted scientific researches, covered in fun-
damental medical publications concerning the treatment of
ventilator-associated pneumonia caused by pseudomonas
infection, was carried out.

REVIEW AND DISCUSSION
The latest recommendations for anti-bacterial therapy for
ventilator-associated pneumonia (VAP) were developed
in 2005 by the American Thoracic Society and the Society
of Infectious Diseases of America, which recommend
combination therapy of VAP with antipseudomonal
cephalosporins (cefepime, ceftazidime) or carbapenems
(iepenem, or by perennial venting tubes. B-lactamase
inhibitor (piperacillin-tazobactam) plus antipseudomo-
nal fluoroquinolones (ciprofloxacin or levofloxacin) or
aminoglycosides (American Thoracic Society; Infectious
Diseases Society of America, 2005). However, since the
publication of these recommendations, many conclusions
have been made in the field of antibiotic therapy in critically
ill patients, including inadequate treatment for reasons of
insufficient dosage and non-optimal antibiotic exposure,
which, as a result, are associated with increased mortality
and worse results [7,8]. In addition, the steady growth of
multidrug-resistant bacteria strains against hospital-ac-
quired pneumonia makes this approach obsolete.
According to the current general recommendations in the
treatment of VAP, it is also necessary to avoid prescription
of antibiotics to which the patient has been exposed for the
last 30 days, since new episodes of the disease, as a rule, are
relapses of a strain with different phenotypic variations,
and not a consequence of reinfection. A study conducted in
2013 revealed the main risk factors for the ineffectiveness of
VAP therapy, which included the patient’s age, the presence
of chronic pathologies, the severity of the disease, previous
use in the treatment of fluoroquinolones and bacteraemia.
Interestingly, neither the definition of antibiotic sensitivity
nor the use of combination therapy influenced the frequency
of ineffective cases of VAP therapy, while at the same time,
treatment with fluoroquinolones significantly reduced it
[9]. In our opinion, in order to avoid the irrational use of
antibacterial drugs, it is necessary to adhere to an integrated
approach, taking into account not only the classical micro-
biological paradigm, based only on the susceptibility to the
drug and the minimum inhibitory concentration, but also
having assessed certain risk factors for multidrug resistance.
Undoubtedly, timing is an important condition for suc-
cessful treatment - effective therapy started timely and at
the earliest possible time makes the difference between

recovery and lethal outcome, especially in the presence of
a patient’s shock condition [10]. To date, there are already
published data confirming the fact that the delay in effective
therapy significantly increases the incidence and mortality
rate among patients with VAP [11]. The empirical choice
of the prescribed agent is also fundamental, which is based
on taking into account the most likely pathogens and their
perceived sensitivity to available antimicrobial agents. The
results of a recent multicentre research on the study of
potentially resistant microorganisms in patients with VAP
have shown that late VAP (developing no earlier than the
6th day of hospitalization) is in most cases caused by aer-
obic gram-negative flora, 70% of which are Pseudomonas
aeruginosa, Acinetobacter baumannii or MRSA [12]. When
prescribing a starting antibiotic, we are obliged, first of all, to
take into account its activity in relation to the most probable
pathogens, the degree of effectiveness and timing of the use
of previous antibiotics, the presence of comorbidities in a
patient, the duration of hospitalization, and local epidemi-
ology. In particular, the most reasonable approach is the use
of a broad-spectrum antibiotic based on local microecology
with subsequent re-evaluation of the clinical response and
microbiological data after 48-72 hours [13].

Undoubtedly, patients with VAP need a special thera-
peutic approach, since its pathogens are characterized by
multidrug resistance. According to the results of many
studies and meta-analyzes, empirical combination therapy
of VAP caused by pseudomonas infection with beta-lact-
ams plus aminoglycosides proved to be more effective than
monotherapy, making it possible to reduce mortality rates
by 50%, mainly due to the corresponding initial therapy
[13,14]. However, according to some researchers, there is
no difference between using one or two effective antibiotics,
which serves as a basis for de-escalation to monotherapy
as soon as microbiological results are ready [13].

Another important point of the therapy is also the opti-
mization of the choice of antimicrobial drugs in accordance
with their pharmacokinetic and pharmacodynamic param-
eters. It is important to keep in mind that the antibiotic
that we choose should reach therapeutic concentrations
in the focus of infection, where bacteria interact with an
antibacterial agent to obtain bacterial clearance as early
as possible [15]. In addition, it should also be noted that
the administration of a loading dose and the introduction
of beta-lactams in the form of long-term and continuous
infusions can increase the degree of exposure to the an-
tibacterial drug, as well as the probability of reaching the
target peak concentration, which plays an important role
in the treatment of patients with septic shock, severe obe-
sity, and burn lesions. The results of a recent multicentre
research on the efficacy of VAP treatment in patients of the
intensive care unit showed that about 16% of all patients did
not respond to therapy with standard doses of B-lactams.
While patients receiving antibiotics at a dose of 50% and
100% above the minimum inhibitory concentration, had
much better clinical outcomes of the disease [16].

In addition to microbiological sensitivity, another equally
important issue of antibacterial therapy of VAP, which
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must be considered, is also the degree of pulmonary pen-
etration of active substances. In recent years, methods of
inhalation (nebulizer) administration of an antibiotic have
been considered, which make it possible to achieve high
concentrations in the bronchial tree and promote better
alveolar penetration compared with injection adminis-
tration. Colistin (polymyxin E) is an antibiotic belonging
to the group of polymyxins, which has been successfully
used for inhalation in patients with cystic fibrosis for a long
time. In a small randomized retrospective study, the use
of nebulized Colistin (in high doses) in the form of VAP
monotherapy was studied. According to the results of the
study, its therapeutic effect was not inferior to the combina-
tion therapy with injectable 3-lactams in combination with
aminoglycosides and quinolones in the treatment of VAP
which was caused by susceptible strains of Pseudomonas
aeruginosa and A. Baumannii [17]. This approach is of a
considerable interest, as it provides a high concentration
of antibiotic with minimal absorption at systemic levels,
which could be a turning point of therapy in the presence
of multidrug-resistant strains, where the available drugs are
very toxic. To date, several antibacterial agents (colistin,
tobramycin, aztreonam, ceftazidime and amikacin) are
available for inhalation use, but should be subject to further
study in randomized clinical trials to confirm their safety
and the possibility of being adding to standard therapy.
The question of the optimal duration of antibiotic
therapy remains controversial today. Until recently, the
standard practice was the appointment of a 15-day course
of antibiotic therapy for uncomplicated infections. At the
present stage, the appointment of a 7-8-day course of anti-
biotic therapy has become more acceptable if the patient’s
response to the therapy is satisfactory [18]. Many studies
have shown that the 8-day course of antibiotic use in VAP is
considered safe. It reduces the likelihood of resistant strains
of microorganisms, reduces the cost of treatment, and also
avoids unnecessary toxicity [8,18]. However, it is also worth
noting that with VAP caused by gram-negative bacilli, the
use of an 8-day versus a 15-day antibiotic course is associ-
ated with an increased risk of recurrence of a pulmonary
infection. According to some researchers, longer courses
of antibiotics can be recommended for patients with an
immunosuppressive state and initial inadequate empiri-
cal therapy of VAP caused by strains with extensive drug
resistance without clinical resolution of the disease [8].
Today, it is known that cephalosporins are a group of
antibacterial drugs with proven efficacy, a broad spectrum
of action, and a well-studied pharmacodynamic profile, in
addition to a favourable safety profile. These characteristics,
undoubtedly, make this antimicrobial class of drugs one of
the main ones in the treatment of hospital-acquired infec-
tions, including VAP caused by Pseudomonas aeruginosa
[19]. In recent years, due to the emergence of hospital-ac-
quired infections caused by -lactam resistant gram-negative
bacteria, two important strategies have been developed to
improve the therapeutic efficacy of antibacterial agents: the
development of new -lactam drug molecules that can avoid
the effects of some of the factors that form the mechanisms of
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bacteria resistance and addition of new compounds capable
of inactivating bacterial f-lactamases [20]. Ceftobiprole me-
docaril, which has an increased activity against gram-neg-
ative pathogenic microorganisms, should be highlighted
among the newest drugs in the latest developments in the
field of the cephalosporin range of antibiotics. The activity
of Ceftobiprole medocaril against strains of pathogens with
multidrug resistance, the so-called ESKAPE pathogens (En-
terococcus faecium, Staphylococcus aureus, Klebsiella pneu-
moniae, Acinetobacter baumanii, Pseudomonas aeruginosa
and Enterobacter species) and its resistance to a wide range
of B-lactamases make this drug a promising option for the
treatment of hospital-acquired pneumonia [21]. Ceftazidime
/ avibactam (CAZ-AVT) is a fixed-dose combination of drugs
that consists of cephalosporin antibiotic of III generation
ceftazidime and a new non-standard B-lactam inhibitor of
B-lactamase avibactam. The association of avibactam with
ceftazidime protects the latter from degradation by B-lact-
amases, increasing its activity against various enterobacteria,
including Pseudomonas aeruginosa [22]. Ceftolozane is a
broad-spectrum cephalosporin antibiotic (similar to III gen-
eration cephalosporins). Its main difference is significantly
higher activity against Pseudomonas aeruginosa, including
ceftazidime resistant strains. According to some studies,
ceftolozane exhibits increased affinity for penicillin-bind-
ing proteins as compared to other antisealtic -lactams.
The results of the study demonstrate that the combination
of ceftolozane with tazobactam ((3-lactamase inhibitor) is
active against many strains of enterobacteria producing
B-lactamase of extended-spectrum, but is inactive with
respect to producers of metallo-(3-lactamase [23].

Plasomicin (ACHN-490, Achaogen), an aminoglycoside
of a new generation, which at the present stage is consid-
ered as a drug capable of reviving the class of aminogly-
cosides, is one of the modern drugs used in the treatment
of pseudomonas infection. This drug has a fairly wide
spectrum of activity, including both gram-negative (Pseu-
domonas aeruginosa, A. baumanii, K. pneumoniae, E. coli),
and gram-positive microorganisms (MRSA). Conducted
clinical studies on the assessment of the effectiveness of
plasomicin against Pseudomonas aeruginosa revealed its
synergistic effect with beta-lactam antibiotics. According
to the obtained results, the drug also has no side effects
in the form of nephrotoxicity and ototoxicity, which are
characteristic of antibiotics of this group [24].

NXL104 (Novexel) is an injectable beta-lactamase
inhibitor of a broad-spectrum from a completely new
non-beta-lactam structural class, which, in combination
with the ceftazopin antibiotic ceftazidime, demonstrat-
ed high activity against a wide range of gram-negative
bacterial pathogens, including Enterobacteriaceae and
Pseudomonas. According to the results of preclinical
studies, the spectrum of activity of NXL104 is broader
than the modern beta-lactamase inhibitors approved for
clinical use (tazobactam, clavulanate and sulbactam).
Adding NXL104 to ceftazidime restores susceptibility to
gram-negative pathogens and, in case of further successful
usage, the NXL104 / ceftazidime combination can be a
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good alternative to carbapenems in the first-line treatment
of serious gram-negative infections caused by pathogens
with multidrug resistance [24].

Undoubtedly, the attention is also drawn by the drug
POL7080, a new experimental peptidomimetic antibiotic
developed specifically to combat Pseudomonas aeruginosa,
which, according to published results, has already proved its
effectiveness in experiments with mice [25]. At the present
stage in Europe, I phase of clinical trials of this drug was suc-
cessfully completed, which demonstrated clinical safety and
tolerability of POL7080. To date, studies are ongoing on the
evaluation of POL7080 therapy of patients with VAP caused
by Pseudomonas aeruginosa. One of the main problems with
the use of this drug at the present stage is its nephrotoxicity [8].

At the present stage, one of the important directions in the
treatment of infection caused by Pseudomonas aeruginosa
is the creation of effective vaccines, the action of which will
be aimed at blocking the main factors in the development
of the infection process. It is worth noting that the devel-
opment of these vaccines today is rather difficult due to the
high variability between different types of Pseudomonas, the
complexity of the infection process itself and the interaction
of Pseudomonas aeruginosa with the immune system of
the affected organism. In many of the studies conducted,
the tested vaccines did not provide adequate “coverage” of
different strains of Pseudomonas aeruginosa, showed low
immunogenicity or had an insufficiently protected safety
profile for use in clinical practice [8,26,27]. Currently,
developments are being continued in this area of therapy.

CONCLUSIONS

A thorough analysis and synthesis of the results of scientific
research on the treatment of VAP caused by pseudomonas
infection has shown that despite ongoing research on the
discovery and use of new antibacterial drugs, at the present
stage Pseudomonas aeruginosa therapy remains an urgent
and difficult task of medical practice. The presence of many
molecular mechanisms of pathogenicity, as well as high
resistance to various classes of antibacterial drugs, allows
Pseudomonas aeruginosa to persist for a long time inside
hospital wards, taking one of the leading positions in the
structure of hospital-acquired pneumonia in hospitals of
various profiles. Despite a long and in-depth study of the
problems of hospital-acquired respiratory tract infections
caused by Pseudomonas aeruginosa by domestic and
foreign researchers, many issues of their treatment and
prevention are still debatable and require further study.
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ABSTRACT

Introduction: The right to live, the right to healthcare and medical care insurance, which are affirmed at the constitutional level in Ukraine, are exercised by organizing the
healthcare system with the due consideration of all social groups of people. The current state of healthcare funding in Ukraine does not encourage the conditions under which
the quality medical care is provided to the population as needed, especially to the socially disadvantaged group of people. The formation of marketing system of management
in Ukraine, the declaration of it as a socially-oriented country, results in the necessity to carry out healthcare reforms and to implement new systems of funding. The special
emphasis in the process has to be given to the development of the insurance.

The aim: To study, to evaluate and elaborate proposals towards the justification of the changes in the healthcare funding through the reforming the system of medical insurance.
Materials and methods: Laws and regulations of Ukraine and related countries are analyzed in the article (by methods of comparison, analysis, synthesis, deductive approach,
and scientific abstraction and generalization).

Review: The main forms of healthcare funding (on account of voluntary, compulsory and mixed insurance) were found out. Also, the special features of medical insurance in
different countries based on the generalized models were investigated. As a part of the research, the condition of medical (voluntary and compulsory) insurance in Ukraine was
analyzed and, as a result, the issues hindering its development were defined.

Conclusions: The model of insurance for implementation in Ukraine had been defined, as well as the condition of reforming system in compulsory insurance such as “taxes-
budget-agency”with the stages had also been estimated. The possible consequences of medical reforming in Ukraine and the possible ways to improve the process of insurance

in medical area were specified.

KEY WORDS: medical insurance, reformation, healthcare

INTRODUCTION

The modern state of medical care in Ukraine is complicat-
ed, both financially and structurally. The main features of
medical care are insignificant expenditures on health pro-
tection, inadequate and irrational distribution of resources
in the system, high frequency of health seeking behavior,
the shortage of appropriate medical services at the primary
level, as well as the corresponding infrastructure. Medical
field in Ukraine requires fundamental reforms, which is
the major mission of modern times.

The experience of numerous developed countries wit-
nesses about the successful reformation of the medical
field through medical insurance and consolidation it as the
platform for funding of the medical care system.

In accordance with the recommendations of the World
Health Organization, funding of the healthcare system in
a country is to be 6% of GDP. The expenditures in Ukraine
were UAH 57 billiards in 2017. Expenditures for health
care did not even reach 2% instead of recommended 6%
the same year.

In that regard, there is a need in new forms of financial
redistribution of medical expenditures. Only in 2018, the
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political decision to initial reforms (the systems of family
doctors) was made. There were changes in emergency
system too. Guaranteed package of medical services under
medical reform, which refers to the formation of family
doctor institution, changes in the system of emergency
and immediate care, incorporation of ideas in medical
insurance towards the proving the mandatory guaranteed
package of medical services at the proper level for each
separate individual.

At the same time, despite the fact that medical services
will be provided on an insurance basis, the development
of obligatory medical insurance as a legal institution is
in stagnation. There is no stability in political area, the
ambiguity of priorities in funding of medical care, the
lack of meaningful and integrated concept from the Min-
istry of Health regarding the reforming of the field. The
formation of a new executive body as a national insurer
- the National Healthcare Service and all the previously
mentioned factors launched the discussions about the
necessity to implement obligatory medical insurance and
appropriate legal and regulatory relationship in the area
of medical services.
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THE AIM

The hypothesis has been put forward in the study that the
obligatory medical insurance is an important step for the
improvement in the system of health care funding and
for the improvement of health services. To achieve the set
aim, the following questions must be solved: - to study
the experience of foreign countries in the area of medical
insurance; - to identify the condition of medical insurance
in Ukraine; - to find out the directions of reforming the
health system.

MATERIALS AND METHODS

The methods of comparisons (comparing the system of
medical insurance in different countries of the world),
analysis and synthesis (for defining the concept of med-
ical insurance), deduction and induction (for defining
cause-and-effect connection of medical insurance and
population’s health), scientific abstractions based on gen-
eralization (while formulating the conclusions) have been
used in the study.

REVIEW AND DISCUSSION

The lack of the unanimity while formulating the term of
“medical insurance” negatively affects the understanding
of this legal phenomenon. In accordance with the article 7,
subsection 1 of Ukrainian Act on Insurance [1], there are
five types of obligatory insurance in medical field: - medical
insurance (paragraph 1); - personal insurance of medical
and pharmaceutical workers (except those who work in
institutions and organizations that are financed by the gov-
ernment) in case of infecting with immunodeficiency virus
while performing the duties (paragraph 2); - insurance of
life and health of the veterinary service workers (except
those who work in institutions and organizations that are
funded from the State budget of Ukraine); - insurance or
workers (except those who work in institutions and orga-
nizations that are funded from the State budget of Ukraine)
who are the participant of providing psychiatric help, in-
cluding those who provide care over the individuals who
suffer from mental disorders (paragraph 13); -insurance of
medical and other workers of the state, communal health
care organizations and the state scientific organizations
(except those who work in organizations and institutions,
which are funded from the State budget of Ukraine), in
case of infectious disease, related to performing their
professional duties under conditions of heightened risk
of infecting with the contaminators of infectious diseases
(paragraph 19).

According to A. B. Kirichenko [2 p.93], the obligatory
medical insurance is the “mechanism of health care fund-
ing, which is the integral part of the state social insurance,
and which provides equal opportunities for medical care
among all citizens. M. M. Sadovenko [3 p.139], in his turn,
considers such insurance as a constituent part of social
insurance, which is based on obligatory participation of the
citizens, enterprises or businessmen in funding of health
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care directly or through medical insurance companies or
organizations. According to T. A, Govorushko [4 p.109],
medical insurance is an insurance in case of health loss for
any reason, including illness or accident. It can be provided
both in voluntary, and in obligatory forms.

Types of insurance (state, obligatory, voluntary and their
mixed versions) acknowledged at the state level, define the
organizational forms of health care. In a separate way, these
forms are not used, however in some countries, they take
the dominating position. For example, the state medical
insurance (voluntary or obligatory) dominates in Den-
mark, Island, Canada, New Zealand, Norway and Finland,
whereas the private medical insurance is dominant in the
USA and Israel. In such countries as France and Japan,
medical insurance is the part of general system of social
insurance. In such countries as Belgium and the Nether-
lands, Germany and Switzerland, government regulates
work of different independent funds.

It is necessary to note that to reform the medical insur-
ance in Ukraine, it is appropriate to look into the experience
of foreign countries. Thus, the main form of guarantee that
the medical service will be provided properly in the US, is
the private insurance (both group and individual). Private
insurance covers the significant amount of Americans,
whereas the state insurance covers only some categories of
the population: elderly people and state employees.

Many Americans, who do not have private insurance,
fall under the actions of the state programs of health care:
the system of Medicaid is for those people whose income
is lower than the federally defined income level (it is
necessary to provide the documentary evidence of a low
standard of living for this sort of insurance), Medicare is
for patients who are over 65, Medicare Part D (includes also
access to prescribed medications at reduced rates), SCHIP
is insurance for children (from the families which not relate
to Medicaid, but not solvent enough for obtaining private
insurance), private systems (as a rule, 60% of Americans
receive insurance on account of employers, and only 9%
can afford the given type of insurance by themselves),
COBRA is for those individuals who lost the jobs (is given
temporarily, considering the reason of work termination),
PCIP is for people with high risks (separate type of medical
insurance for those individuals with significant chronic
diseases). Also, because of the decrease in the number of
insured individuals, which in its turn is a result of financial
incapability to enter into the Insurance Contract, Amer-
icans were included to the program of Health Insurance
Marketplace. Such system helps the population to find for
them such an insurance company and insurance scheme
which suit their needs and financial condition. The great
number of expenses on medical service in the US is covered
on account of voluntary medical insurance, which is paid
by employers and the state. However, the population is
responsible for paying the considerable part of expenses for
medical services. These payments are generally considered
as the mechanisms for regulating cost recovery Americans
receive insurance on account of employers, and only 9%
can afford the given type of insurance by themselves),
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COBRA is for those individuals who lost the jobs (is given
temporarily, considering the reason of work termination),
PCIP is for people with high risks (separate type of medical
insurance for those individuals with significant chronic
diseases). Also, because of the decrease in the number of
insured individuals, which in its turn is a result of financial
incapability to enter into the Insurance Contract, Amer-
icans were included to the program of Health Insurance
Marketplace. Such system helps the population to find for
them such an insurance company and insurance scheme
which suit their needs and financial condition. The great
number of expenses on medical service in the US is covered
on account of voluntary medical insurance, which is paid
by employers and the state. However, the population is
responsible for paying the considerable part of expenses for
medical services. These payments are generally considered
as the mechanisms for regulating cost recovery [5 p.6-7].

There is a very clearly defined system of the relationship
customer-insurance company - doctor in the US. The
special attention is given to the list of medicines and the
schemes of treatment. In general, it can be said that despite
the considerable expenses on medical insurance in the
USA, the individuals receive high quality medical services
in full, and the presence of medical insurance make them
even more advantageous, regarding the prices for each
separate type of medical services.

Among the European countries the experience of France
seems to be very appealing. There is a system of obligatory
medical insurance. Medical insurance in France originated
in 1910, at first in a way of mutual funds, and then start-
ing with 1928 those mutual funds were transformed into
insurance companies.

Nowadays, each citizen must have a Carte Vitale card
to pay for services [6 p.168]. Although it covers only 75%
of expenses, in case of an appointment with a very spe-
cialized doctor, it covers only 30% of the visit cost. 100%
can be covered only in case of accidents at work, and also
such privileges are given only to disadvantaged groups of
population. Apart from that, private insurance is extremely
popular with French, as the most part of French consider
state insurance as insufficient. Nonetheless, French system
of healthcare works well, as there is the highest average life
expectancy in Europe. It is important to note that French
system of health care provides even access as to state
organizations as to private ones. Except the obligatory
state insurance there is a system of voluntary insurance
and local funds of social assistance. Owing to the latter,
insignificant number of uninsured individuals have access
to medical services.

The first insurance company in Germany, which offered
medical insurance policy to the customers, appeared
in 1848. In German system, the state does not fund the
health protection (with the exception of some sectors),
although provides the formation of insurance funds by
means of employers and employees. The state performs
the monitoring function over the whole system of medical
insurance, which is decentralized. There are approximately
1200 insurance funds — Krankenkasse, which were formed

on a territorial or professional basis. In such a way, the state
insurance is the basis of health in Germany [7]. There is an
established by the state sum of average annual salary (57600
Euros per year) when the citizen has the right to choose
whether he needs an insurance or to choose between the
private and the state insurance. Due to the fact that the
state increases the average salary rate every year, more and
more citizens are obliged to pay 7.5-8% of their annual
income. It should be noted that insurance covers the cost
of 95% services provided. As in many countries with the
similar system of medical insurance, such insurance does
not cover the appointments with the specialized doctors
(for example a dentist), but some medical cash registers,
in their turn, offer different service packages, relevant to
different groups of population

Medical insurance in Russia is rather specific. Medical
institutions, in their turn, perform their activities on the
account of obligatory insurance contributions from the
wages, which the employers are obliged to pay. The territo-
rial programs were also based on the federal system’s basis.
In such programs there is a list of diseases, diagnostics
and treatments which are performed on account of state
money. The citizens may receive medical help of emergency
outpatient type, in outpatient hospitals or at hospital. The
contributions are distributed in the following way in the
system of compulsory medical insurance: all businesses
and organizations in the territory of Russian Federation
allocate money in the amount of 5.1%from the payroll
fund to the funds of obligatory medical insurance each
calendar month. In case if an individual is qualified as
unemployed, the contributions to the funds are done by
the state on his benefit. At a later stage, the accumulated
savings of insurance funds are evenly distributed among
all the population in all regions of the country. Therefore,
the insurer and medical insuring company enter into an
agreement, which is the basis of this type of insurance. As
a result of concluding a contract, the insurance company
commits to organize and fund the insured person with
the appropriate medical services in full amount, and who,
in his turn, becomes an owner of medical certificate of
insurance [6 p.166].

The organization and performing obligatory medical
insurance falls into the state powers. In particular, the
state articulates the main principles of obligatory medical
insurance, adjusts the size of insurance contributions,
and establishes special state funds for its accumulation.
Obligatory medical insurance in Russian Federation has
general nature, in other words, it covers all the population
without any exceptions. The main goal of medical insur-
ance is an accumulation and capitalization of insurance
contributions, as well as provision of medical services to
all the population, funded from the fund of obligatory
medical insurance under the established by the state con-
ditions and in guaranteed amount. From this perspective,
the field of obligatory medical insurance is to be viewed
from two aspects. First of all, obligatory medical insurance
is a constituent in the system of social security on equal
terms with the social insurance. At the same time, medical
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insurance is a way to supply the systems of health care with
extra money, except the assets, which are allowed from the
state budget.

Thus, the special features of medical insurance in Russian
Federation are: - the insurance proceeds are performed in a
form of service; - the monetary aid is not provided, instead
of which the services are paid. There is no division while
providing medical services.

Medical insurance is in two forms - obligatory and
voluntary. Each of these forms has its own features and pe-
culiarities: procedures, organizational and legal principles
and financial mechanism of implementation. Relating to
the system of healthcare in Russian Federation, obligatory
medical insurance has its own advantages, quite attractive
to the population, since it enables them to receive medical
services in a wide range of diseases for free, and also, in-
surance certificate is formalized only once.

The world experience of in medical insurance is diverse,
although none of the models of health care is impossible
to reproduce 100% without the due regard of national
peculiarities. The analysis of the world practice in the area
of healthcare funding based on the obligatory medical in-
surance, enables to feature its main peculiarities: - at first,
social medical insurance can represent itself, as the main
or additional financing of health care in foreign countries;
- secondly, there are several approached to forming the
funds of obligatory medical insurance: a) one fund for all
the population (such funds are in Korea, Hungary, Turkey,
Poland, Luxembourg and Slovenia); b) some centralized
funds, maintaining service for the definite regions in the
country; ¢) funds, maintaining service of the population in
the same region, but do not compete (such cases occur in
Austria, Belgium, France and Japan); d) some funds, either
state or private ones that compete (such cases occur in Ger-
many, Netherlands, the Czech Republic and Switzerland);
- thirdly, different amount and procedures of making a
contribution to such funds of obligatory medical insurance
occur: a) single rates of contributions for the population
of the country; b) share of a worker’s contribution and an
employer’s contribution separate; c¢) contributions may
be limited (in regions, in different categories of payers);
d) additional contributions or deposits not related to the
labor compensation are available [8 p.42].

Thus, European countries conduct the provision of the
majority of healthcare expenses with the help of obligatory
medical insurance. France and Germany provide almost
%, Estonia and Romania almost 2/3, Poland and Hungary
provide almost %2 of all expenses. Sharing the same opinion
as A. B. Cherep, who believes that accumulated long-term
experience in the area of medical insurance speaks for
high efficiency of different models and systems of medical
insurance and health insurance [9 p.22].

However, medical insurance has not got widespread
in Ukraine. In spite the fact that almost 60 insurance
companies and an Association “Ukrainian Medical Insur-
ance Agency, which includes 28 insurance companies in
Ukraine, representing it in 12 regions and Kiev, function
in the country, only 5-6% of Ukrainians have the certifi-

900

cates of voluntary medical insurance. And what is more,
such insurance dominates in corporate area. This is due
to the fact that the cost of individual medical insurance
is significant; there is such a position that young people
are young enough and nothing can happen with them;
medical treatment is provided but relies on the word of
mouth; the thought prevails that despite medical insur-
ance it is still necessary to pay in the hospital; the trust to
insurance companies is absent. All insurance companies
offer almost the same programs of voluntary insurance
with the same package of services, with the registration in
the same hospitals or clinics, with the provision of similar
medical services. In view of this, we think that the system
of voluntary medical insurance must be complemented
with obligatory medical insurance.

It is necessary to note that there is a list of problems,
hindering the development in medical insurance area in
Ukraine. They are related to out-of-date material base; the
shortage of medications; negative rate of demographical
development of the country; increase in the morbidity rate;
low rate of specialist’s training in medical and insurance
areas; the lack of eligible remuneration for doctor’s work
in the form of salaries and bonuses; medical corruption;
avoidance of obligations by insurers in the area of paying
the treatment of insured individuals; low quality of legis-
lation, regulating medical insurance; different vision of the
model by civil servants, insurers and doctors, on the basis
of which medical insurance is to be based on, and first of
all, its obligatory form; low level of population’s awareness
in understanding the possibilities of insurance medicine.
The reform, having been initiated in Ukraine, must result
in the changes of the model of medical insurance. Similar
model which is called “taxes-budget-agency” functions in
Italy, Canada, Spain, the Nordic countries and Great Brit-
ain. The essence of this model reduces to the introduction
of medical insurance without any additional contributions
and deposits; the introduction of the guaranteed packet of
medical assistance which involves defined set of medical
services and medications.

Insurance contributions in the country envisaged in the
Internal Revenue Code. According to many experts, the
introduction of additional obligatory contributions from
the salary is inappropriate under crisis economic condi-
tions in the country. For this reason, the model of financing
envisages that money for covering the medical expenses
will go to the National Health Care Service in Ukraine
from the state budget. In this regard, The Law “About the
Financial Guarantees of Medical Care for Population” and
“About the Access Program to the Quality of Medical Ser-
vices in the Rural Areas” were enacted and the Conception
of Reforming in Financing of the Health Care in Ukraine
was approved too.

According to introduction of such a model, three stages
are covered: preparatory stage has already finished - it
lasted from 2016 till 2017, in 2017 the implementation stage
started, its active part was in 2018, when reforming was
provided with the first medical assistance (family doctors,
pediatricians and physicians). The final stage takes place
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in 2019-2020 - at the level of specialists of outpatient ser-
vices (cardiologists, otolaryngologists, gastroenterologists
and others).

At the same time medical institutions embarked on the
course of autonomization and are obliged to be granted
the status of institutions and become the main providers
of social health care in the nearest 3-5 years. The relation-
ship between them and the central state fund of medical
insurance are to be based on the basis of agreements with
the service descriptions, which are funded by insurer
(there will be stated he necessary volume of expenses and
the proper vision of cost prices on the service, which will
define the price).These descriptions, in their turn, are
forming the insurance plans or packages, which define
the status of such insurance package as the State Program
of Obligatory Medical Insurance under the conditions of
obligatory state medical insurance [10 p.5].

On account of the insurance agency funds (of National
Health Care Agency in Ukraine), medical communal com-
panies have the possibility to compete. Such companies, in
their turn, gain the possibility to provide the commercial
services out of the state program of medical insurance.

Rud V. is sure that obligatory medical insurance is going
to ensure additional cash flow to the field and is going to
enable the system of health care in Ukraine to become
more flexible, dynamic and functional. In the opinion of
the scientist, the introduction of mandatory state social
medical insurance is going to provide the equal access to
medical services by to categories of population. Although
the viewpoint of a scientist is that this process must be
followed by enhanced monitoring of the state over the
functioning the funds of social medical insurance and
the condition of the management. Insurance is going to
stimulate the quality of the services, rendered to the pop-
ulation, and hold them accountable in accordance to the
international standards [11 p.239].

We consider that for further reforming of obligatory
medical insurance, the relationship between high medical
institutions, postgraduate institutions together with the
medical institutions, monitoring the effectiveness and the
quality of medical services, must build credibility. Apart
from that, the special attention must be paid to the function
of interaction with the insurer towards the definition of the
factors in the guaranteed volume of medical assistance,
established by the state and its quality.

The list of problems related to the experience of foreign
medical insurance and introduction of this experience in
Ukraine requires the further discussion. Apart from that
there is a need for more detailed discussion of the progress
in the reforming of medical insurance in Ukraine, the
mechanism of incorporating voluntary and obligatory
insurance and formation of the complex legal base for
functioning of medical insurance.

CONCLUSIONS
The experience of foreign medical insurance was defined in
the course of the study, which justifies the high efficiency of

different models combinations and the system of medical

insurance. Analyzed state of medical reforming enables

to come to a conclusion about the possibility to introduce
such a model of funding of medical expenses that will
guarantee the protection of the population in Ukraine in
case of a disease at the state level, and also will address the
corruption while distributing the financial resources and
while rendering medical services.

Reforming of the health care in Ukraine must consider
some peculiarities, namely:

- The transition from budget funding of health care on
specific articles of expenses to funding under long-term
stable legal norms, which will taka the due account of
peculiarities and focus of medical institutions;

- Incorporation of budget financing of medical institu-
tions with the development of insurance medicine and
commercial services provided to the population, and
maintaining the service to the companies and organi-
zations on a contract basis;

- Enhancing the institutional autonomy, increasing the
initiatives of work communities in addressing the issues
of operational activities and social development;

- The relationship between the remuneration, social
development and material incentive, depending on the
final result in the activities of medical institutions, the
quality of medical services and efficiency of work;

- Involving different forms of enterprises, including lease
relationship, individual work, and the flexible system
of remunerations.
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ABSTRACT

Introduction: According to WHO estimates for the European Region in 2017, Ukraine had the highest proportion of active tuberculosis cases co-infected with HIV — 21.6%,
with an average of 12% in the Region, and the absolute number of tuberculosis/HIV co-infection cases in Ukraine was estimated at the level of 8,000.

The aim: carry out a comprehensive analysis of the epidemical situation regarding tuberculosis/HIV co-infection in Ukraine according to selected epidemiological and clinical
characteristics.

Materials and methods: The retrospective epidemiological study was based on the data from national reporting forms “Annual Active TB Report”, which was being collected
by the Center for Health Statistics of the Ministry of Health of Ukraine for period 2008-2017.

Review: The incidence of newly diagnosed active tuberculosis associated with HIV in Ukraine increased by 89,4% — from 6,1 per 100,000 population in 2008 to 11,6 per 100,000
population in 2017, against the backdrop of a gradual decrease in the incidence of active tuberculosis by 36.5% over the same period. The rates of comorbidity TB/HIV increased
by 2.8 times from 7.9% to 20.3%. The highest rates of incidence tuberculosis/HIV co-infection are observed in person aged 25-44, males, urban residents, and in the southern
region of Ukraine.

Conclusions: The revealed tendency to increase the rate of the incidence and comorbidity of tuberculosis/HIV causes necessitates reviewing the organizational approaches to

healthcare delivery for tuberculosis/HIV co-infection patients.

KEY WORDS: tuberculosis/HIV co-infection, incidence, comorbidity

INTRODUCTION

Under the concept of WHO, worldwide tuberculosis
epidemic is divided into three components: typical tuber-
culosis (TB), multidrug-resistant tuberculosis (MDR-TB)
and tuberculosis/HIV co-infection (TB/HIV co-infection).
Each of these components has its epidemiological charac-
teristics and influences the course of the overall TB epidem-
ic. The Global strategy and targets for TB prevention, care
and control after 2015 «The END TB Strategy» (adopted
at the 67th World Health Assembly in 2014) emphasizes
that HIV-associated TB is one of the main reasons may
hinder the achievement of the set goals and objectives
of the fight against TB in conditions of high prevalence
of HIV infection [1]. Despite the fact that, according to
WHO estimates [2], Ukraine is not included in the list of
high-burden country for TB/HIV co-infection being used
by WHO during the period 2016-2020, the epidemic situ-
ation with TB associated with HIV infection in Ukraine is
challenging. According to WHO estimates for the Euro-
pean Region in 2017, Ukraine had the highest proportion
of active tuberculosis cases co-infected with HIV - 21.6%,
with an average of 12% in the Region, and the absolute
number of TB/HIV co-infection cases in Ukraine was
estimated at the level of 8,000 [3]. Considering the above,
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the investigation of national trends in the epidemiological
situation, the structure and the regional features of TB/
HIV co-infection incidence becomes especially relevant.

THE AIM

Therefore, the main objectives of this study were to: carry
out a comprehensive analysis of the epidemical situation
regarding TB/HIV co-infection in Ukraine for the main
epidemiological and clinical characteristics, identify the
epidemiological features of the incidence of TB/HIV
co-infection compared to incidence of active TB disease
without HIV-infection in dynamics based on data from
national TB surveillance for 10 years period.

MATERIALS AND METHODS
The retrospective epidemiological study was based on the data
from national reporting forms “Annual Active TB Report’,
which was being collected by the Center for Health Statistics
of the Ministry of Health of Ukraine for period 2008-2017.
In the first stage of our study was analyzed the trend of
incidence of newly diagnosed active TB cases under the
selected demographic characteristics (age, gender and
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Table . Incidence of newly diagnosed active tuberculosis with and without HIV (per 100,000 population), comorbidity rate of TB/HIV (%), demographic

characteristics, Ukraine, 2008 and 2017

Rate of increase/

2008 2017 decrease 2017/2008
Characteristics TB/HIV No'?-BHlV Cor_:_ch;Ir_'bli\(/jity TB/HIV No_rI\_-BHIV Co$§:3|i\c/iity TB/HIV No_r|1_-BHIV
(pe’\ﬁ?gg:)m % (p?rﬂrggg;)o) i *
overal 260 319, A TS gy g g
Geographical region
Southern (1751;) (383’661) 153 (12‘;683) (252’514; 33,9 +94,6 313
Northern a‘; ?6?1117) 6,6 “9;53) ?43?59) 22,5 +1879 305
Central (1;67) (362,53(; 5,1 (‘:"77) (24;’183) 16,8 +1417 354
East 1(82;;‘ 1(;(32;1 9,7 (11 ;i; ?42?8‘; 21,5 +39,6 -453
West (11‘?’;') (663?76) 19 :519) ?4;727) 8.2 +2232  -302
Types of settlements
Urban T e 10,1 o e 24,1 4705 396
Rural O o 33 s g 135 42167 316
Gender

e 180 225 2B 26 g g

Female (8;; (932’853; 8,5 1(76'18? (522.,121) 23 +117,3 -32

Age (years)

0-14 (g,?s') (581:) 53 ((L)l;) (59?13) 74 +53,7 8,6
15-24 oo 00 38 oo Ga) 6.1 72 434
25-44 G oe 134 i s 29 4566 406
45-64 o S 3 (03 e 157 42775 372
>65 AN : o o1 18 : 19,4

place of residence) for the 2008-2017 period. The analysis
was carried out separately for incidence of active TB com-
bining with HIV and incidence of TB without HIV, rate
of increase calculated for each indicator. The number of
patients who have TB without HIV was determined as the
difference between the total number of registered patients
and patients who had reported as non-HIV-infected TB
patients. The TB/HIV comorbidity rate, was expressed as a
percentage, was defined as the prevalence of HIV-infection
among patients with the newly diagnosed active TB.
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The second phase of the study analyzed the structure of
the incidence of active TB by the main clinical forms and
the type of TB. For each of these groups, the comorbidity
rate of TB/HIV was also determined.

To avoid shifting of the statistical indicators in the dy-
namics associated with the change in the population of
Ukraine after the annexation of the Crimea and Sevastopol
city, calculations from 2008 were carried out without these
regions data. In the calculation of indicators from 2015, for
the Donetsk and Luhansk oblasts, the population of only
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Table II. Structure of the incidence of active tuberculosis with and without HIV, comorbidity rate of TB/HIV (%), clinical characteristics, Ukraine, 2008

and 2017
2008 2017
. Non-HIV Comorbidity Non-HIV Comorbidity
Characteristics TB/HIV B TB/HIV TB/HIV B TB/HIV
Number (%) % Number (%) %
The type of tuberculosis process
newly diagnosed tuberculosis
~ all forms A15-A19 2668(90,0) 31298(86,1) 7,9 4458(79,00 17537 (81,7) 20,3
relapse tuberculosis
 all forms A15-A19 298 (10,0) 5035(13,9) 5,6 1188(21,00 3938(18,3) 23,2
Clinical forms of active tuberculosis

pulmonary tuberculosis

A15.0-3, A16.0-2, A19.-part. 2217(83,1) 28105 (89,8) 7,3 3601(80,8) 15959(91,0) 18,4
extrapulmonary tuberculosis
A15.4-9, A16.3-9, A17, A18, A19. 402 (15,1) 3067 (9,8) 11,6 688 (15,4) 1511(8,6) 31,3
-part.
miliary tuberculosis
A19 (except A19- part) 49(1,8) 126 (0,4) 28,0 169 (3,8) 67 (0,4) 71,6
Clinical forms relapse tuberculosis

pulmonary tuberculosis
A15.0-3, A16.0-2, A19.-part. 270 (90,6) 4771 (94,8) 54 1022 (86,00 3796 (96,4) 21,2
other forms relapse T8 28 (9,4) 264 (5,2) 9,6 166(140)  142(3,6) 53,9

A15-A18, A19.-part.

the controlled territory was taken into account. For the
calculation of the incidence rate, information was used on
the average annual population (person) and the structure
of the population of Ukraine from the data bank “Statistics
of the Population of Ukraine”, which is published on the
website of the State Statistics Service of Ukraine [4], with
a population recount for the Donetsk and Luhansk oblasts
from 2015 year according to the operational data of the
Center of Medical Statistics of the Ministry of Health of
Ukraine. The regions of Ukraine were grouped according
to the territorial principle (south, north, west, east and
center), which corresponds to the distribution presented
in the HIV infectious bulletin for 2017 [5].

The statistical analysis of the research materials was per-
formed using the Microsoft Excel 2010 statistical analysis
package.

The study was conducted on generalized secondary
data using epidemiological and statistical methods, so the
conclusion of the ethics commission was not provided.

REVIEW

During the study period the incidence of newly diagnosed
active TB decreased to 26.6% from 77.7 per 100,000
population (33,966 persons) in 2008 to 57.0 per 100,000
population (21,995 persons) in 2017. These changes oc-
curred due to 36.5% decrease in the incidence of active TB
without HIV-infection. At the same time, the incidence of
TB/HIV co-infection has increased by 89.4%. As a result,

the comorbidity rate of TB/HIV increased by 2.8 times
from 7.9% to 20.3%.

Table I presents the incidence of TB and of TB/HIV
co-infection and comorbidity rate of TB/HIV for 2008 and
2017 for selected demographic characteristics. During the
study period, the incidence of co-infection of TB/HIV has
increased in all regions. If, in 2008, the regional rate of TB/
HIV co-infection varied from 1.3 per 100,000 population
in the western region of Ukraine to 15.3 per 100,000 pop-
ulation in the south, then in 2017 the lower range of the
indicator increased to 4.1 per 100,000 population, and the
upper range to 29.8 per 100,000 population. Although, for
10 years the highest growth rate of incidence of TB/HIV
co-infection were in the western region, in the southern
region has had the highest rates of incidence of co-infection
and comorbidity TB/HIV.

In addition, a regional redistribution occurred of patients
with newly diagnosed TB. In 2008, in the eastern region of
Ukraine lived 47.8% of all registered TB/HIV co-infected
patients and 37.9% of all newly diagnosed TB patients with-
out HIV. But in 2017 the southern region went up in the
first place by the number of TB/HIV co-infected patients
(30.6% all registered patients) and the western region has
the first place by the number of patients with the newly
diagnosed TB without HIV (27.2% all registered patients).

Rates of TB in combination with HIV and without it have
adifferent focus for the rural and urban population. In 2008
and 2017 the rural population was characterized by higher
rates of incidence of active TB without HIV infection than
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for urban population. Among urban residents, conversely,
inherent higher incidence of TB/HIV co-infection and
TB/HIV comorbidity rates. At the same time, the growth
rate of the incidence of TB/HIV in rural areas is 3.1 times
higher than the growth rate of incidence in urban areas.

Over 10 years of co-infected TB/HIV gradually increased
the proportion of women from 31.8% in 2008 to 36.2% in
2017. As a result, the ratio of men and women TB/HIV
co-infected in Ukraine decreased from 2.1 to 1.8, respec-
tively, in 2017 the rates of comorbidity TB/HIV in women
with active TB by 21% over the rate of comorbidity in men.

In 2017 the proportion of adolescents aged 15-24 years
among patients co-infected TB/HIV decreased to 2.0%
(from 6% in 2008) and the proportion of patients aged
45-64 years conversely increased to 24.1 % (from 11% in
2008). However, the incidence of TB/HIV co-infection and
TB/HIV comorbidity rate for 10 years remains the highest
in the group of patients aged 25-44 years.

The structure of active TB incidence by type of TB pro-
cess and the main clinical forms and its changing dynamics
presented in Table II. Against the background of a decrease
in the total incidence of active TB in 10 years, the propor-
tion of patients with relapse TB increased, as among TB
patients without HIV to 18.3%, and among those with TB/
HIV co-infection to 21.0%. And although proportion of
extrapulmonary TB patients among co-infected TB/HIV
almost unchanged rate of comorbidity TB/HIV in this
group increased by 2.7 times among patients with newly
diagnosed TB and 6.5 among patients with relapse TB. The
highest rate of comorbidity of TB/HIV in 2017 was among
the patients with miliary TB - 71.6%.

DISCUSSION

The results of our comprehensive research on the epidemic
situation of TB in Ukraine showed that during 2008-2017
years, reducing the overall incidence of active TB occurred
against a background of growing incidence of co-infection
of TB/HIV, indicating the growing influence of HIV on
TB epidemic.

Regional changes in the epidemiology of co-infection of
TB/HIV on the one hand reflects the impact of military
operations in the Donetsk and Luhansk oblasts, causing
a redistribution of patients from the eastern regions to
the others, and the second side - the deterioration of the
epidemiological situation of HIV infection in the western
region, where 2017 the proportion of persons aged 15-24
among newly diagnosed with HIV infection was the largest
[5]. That is the percentage of HIV-infected young people
between the ages of 15-24 new cases of HIV characterizes
the spread of new infections. [6]

Epidemic of co-infection of TB/HIV shifted to older age
groups 45-64 years repeating trends inherent in the HIV
epidemic. Such changes in the age structure of TB/HIV
co-infected patients indicate that the “aging” of the HIV
epidemic is also confirming the tendency for HIV-infected
individuals to be identified at later stages of the disease
when TB becomes a major opportunistic infection [5].
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The impact of HIV on TB epidemic in Ukraine is also
evident higher rate of comorbidity TB/HIV among women
and urban residents [7].

Clinical characteristics of TB/HIV co-infection cases in
Ukraine, obtained according to the routine monitoring of
TB, are consistent with the results of individual studies on
TB in HIV-infected people [8-10], which confirms a higher
proportion of extrapulmonary TB and relapse TB in TB/
HIV co-infection patients. However, routine epidemiolog-
ical monitoring does not allow to monitor the number of
combined forms of TB (pulmonary and extrapulmonary
TB together), which according to individual studies range
from 18.7% to 61.8% of patients [8-9].

However, there is some limitation of our study that de-
serves discussion. Since the data is taken from generalized
reporting forms, it is not known whether all patients with
active TB have a precisely defined HIV status. According
to the information of the Public Health Center of the
Ministry of Health of Ukraine in 2017, the coverage of
HIV testing for TB patients on average in Ukraine was
91.4%. [11].

CONCLUSIONS

TB/HIV co-infection as a part of the overall TB epidemic
has a significant impact on the rate of decline in the overall
incidence of TB in Ukraine and slows them down. To accel-
erate the rate of TB morbidity and achieve the target inter-
mediate indicators of the global «The END TB Strategy» by
2025 (50% reduction in TB incidence compared to 2015),
this means for Ukraine — up to 35.2 per 100,000 population,
it is necessary first of all, providing comprehensive access
to existing means of assistance and social protection and
improving the social-economic development.

Thus, the revealed tendency to increase the rate of TB/
HIV comorbidity necessitates the revision of organizational
approaches to helping TB/HIV co-infected patients to
increase access to prevention, early detection and proper
treatment.
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ABSTRACT

Introduction: Thrombophilia is a predisposition to arterial or venous thrombotic complications as a result of congenital or acquired hemostatic system defects. Thrombophilia
increases risk of fatal complications, disability of patients. The assessment of the risk of thrombotic complications makes it possible to prescribe adequate primary or secondary
prophylaxis. However, there is no systematic information about estimation risk of thrombosis in various types of thrombophilia and conduction primary and secondary prophylaxis
of thrombotic complications, choosing treatment.

The aim: Analysis and arrangement information regarding pathogenesis, clinical features, approaches to diagnosis, risk assessment, primary and secondary prevention and
peculiarities of thrombotic complications treatment in patients with thrombophilia.

Materials and methods: There were used methods: content analysis, method of systemic approach. An analysis of the results of clinical trials, the review of articles in the
field of hemostasis was conducted.

Condlusions: Patients with deficiency of Pt C, S, antithrombin |1l deficiency and homozygous factor V Leiden mutation, malignancy, antiphospholipid syndrome, surgical
interventions, pregnancy, usage of oral contraceptive pills (OCP s) and hormone replacement therapy (HRT) have the highest risk of thrombotic complications. The type of

thrombophilia determinates the choice of anticoagulants, necessity for primary prophylaxis and the duration of secondary prophylaxis.

KEY WORDS: hypercoagulation, thrombosis, congenital and acquired thrombophilic condition

INTRODUCTION

Thrombophilic states are a heterogeneous group of diseases
that are characterized by increased blood predisposition to
hypercoagulation and high risk of thromboembolic com-
plications. There are congenital (primary) and acquired
(secondary) thrombophilia. Blood coagulation is triggered
by a tissue factor (TF) that activates the VII coagulation
factor, which activates X and IX coagulation factors. In
the center of the coagulation cascade is the synthesis of
thrombin under the influence of the prothrombinase
complex (factors Xa and Va). Thrombin activates the syn-
thesis of fibrin, functioning of anticoagulation system (Pt
C, S) in the presence of thrombomodulin and suppresses
the fibrinolytic system (activates the inhibitor of fibrino-
lysis). Anticoagulants (Pt C, S, antithrombin III) inhibit
the activity of V, VIII coagulation factors and thrombin.
Violation of this balanced interaction leads to thrombosis
or bleeding [1,2].

THE AIM

The purpose of this work is information analysis and results
of clinical trails in thrombophilia, especially, investiagation
of pathogenesis peculiarities, clinical picture, prediction
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of thrombotic complications and systematization of ap-
proaches to primary, secondary prophylaxis and treatment
of thrombotic complications.

MATERIALS AND METHODS

There were used methods: content analysis, method of
systemic approach. An analysis of the results of clinical
trials, the review of articles in the field of hemostasis was
conducted.

REVIEW
PROTEIN C (PT C) DEFICIENCY

Proteins C is a vitamin-K-dependent anticoagulant, which
is synthesized by hepatocytes. Pt C inhibits the activity
of the blood coagulation factors V and VIII, and also
increases fibrinolysis by reducing plasminogen activator
inhibitor-I(PAI-I) production by endothelial cells (EC).
The pathology is caused by the appearance of an autoso-
mal dominant mutation of the protein C gene. Acquired
deficiency of Pt C is possible after surgical intervention,
acute thrombosis, in patients with nephrotic syndrome,
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Table 1. Relative risk of thrombotic complications for congenital thrombophilia.

Hypercoaguability state

Relative risk of primary VTE *

FV Leiden mutation 2-10
Antithrombin Ill deficiency 5-40
Pt Cdeficiency 6,5-31
Pt S deficiency 2-36
Prothrombin G 20210A mutation 2-6
FV Leiden + prothrombin G 20210A mutation 20,0
Hyperhomocysteinemia 2-4

*Relative risks are compared to persons without thrombophilia

liver failure, disseminated intravascular coagulation (DIC)
and after treatment with L-asparaginase. Clinical presen-
tation includes recurrent thrombosis of lower extremities
deep veins (DVT), pulmonary embolism (PE), superficial
thrombophlebitis, warfarin skin necrosis (in application
of large doses of warfarin Pt C synthesis is suppressed
faster than thrombin synthesis, therefore coagulant effect
develops faster than anticoagulant effect); in homozygous
newborns - fulminant purpura (DIC). Prevention and
treatment: unfractionated heparin (UFH), low molecular
weight heparin (LMWH), vitamin K antagonist (VKA) -
warfarin (long-term prophylaxis). For the prevention of
warfarin-induced necrosis it should be prescribed in low
gradually increasing doses [1,2].

PROTEIN S (PT S) DEFICIENCY

Protein S is a vitamin-K-dependent anticoagulant, which
is synthesized by hepatocytes and megacarocytes, is a
co-factor of Pt C. Clinical signs: recurrent venous throm-
bosis, especially DVT and superficial thrombophlebitis,
fulminant purpura of newborns. Acquired reduction of
Pt S production is possible in inflammation, increased
content of coagulation factor VIII, autoimmune diseases,
HIV and other infections.

FACTORV LEIDEN MUTATION (FACTOR V RESIS-
TANCE TO ACTIVATED PT Q).

The pathology is caused by the appearance of an autoso-
mal dominant mutation. Pt C inactivates the V factor of
blood coagulation after binding to thrombomodulin, Pt S
and thrombin. There are congenital factor V resistance to
activated Pt C and acquired (leukemia, pregnancy, high
levels of factor VIII, synthesis of autoantibodies to factor
V). Clinical manifestation: DVT, cerebral vein thrombosis,
PE, miscarriages in the second trimester of pregnancy,
neonatal fulminant purpura in newborns.

PROTHROMBIN G 20210A MUTATION
Prothrombin G 20210A mutation promotes increasing
amount and activity of the prothrombin. Clinically is
manifested by arterial and venous thrombosis [2,3].

INCREASED CONCENTRATION OF FACTOR VIII

Factor VIII synthesis enhancement by endothelial cells is
developed in acute inflammation, obesity, hyperestrogen-
emia, anti-diuretic hormon content increased, usage of
OCP, during pregnancy. Clinically is manifested by DVT.

DEFICIENCY OF TROMBOMODULIN
Thrombomodulin is a membrane protein of EC that
activates protein C, coagulation factor V and platelets.
Deficiency of trombomodulin increases risk of myocardial
infarction (MI), especially in young patients [2,4,5].

DEFICIENCY OF ANTITHROMBIN Il (AT I1I)

AT IIIis synthesized by hepatocytes and endothelial cells. The
mechanism of action is based on thrombin inactivation. Clini-
cally manifested by DV'T, mesenteric vascular thrombosis and
transitory ischemic attakcs (TIA). LMWH is used, because
of resistance to UFH is developed. Primary prophylaxis of
thrombosis is performed during pregnancy, before and after
surgery. Long-life prophylactic use of anticoagulants is rec-
ommended for spontaneous and recurrent thrombosis [1,2,3].

HYPERHOMOCYSTEINEMIA
Congenital pathology is caused by a deficiency of one of the
enzymes of homocysteine transformation to methionine (me-
thionine synthase, 5,10-methylenetetrahydrofolate reductase,
betaine-methionine methyltransferase) or the enzyme for
conversion of methionine to cysteine (cystathionin-p-syn-
tase). Mechanisms of thrombosis: endothelial dysfunction
leads to reducing thrombomodulin expression, inhibition
synthesis of nitric oxide, prostacyclin, leads to PtC and factor
V activation and increasing expression of the TE synthesis of
thrombin, adhesion of monocytes to the EC, inhibition tissue
plasminogen activator (tPA). Clinical manifestation includes
Marfan-like syndrome, lens dislocation, myopia, intellectual
deficiency, VTE, early development of atherosclerosis, arterial
thrombotic complications (MI, ischemic stroke). The content
of homocysteine is 100-500 pumol /L. [6,7]. Relative risk of
thrombotic complications for congenital thrombophilia

has been shown in table L, for acquired thrombophilia
has been shown in table II.
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Table I1. Relative risk of thrombotic complications for acquired thrombophilia.

Hypercoaguability state

RR primary VTE *

Lupus anticoagulant

1

Anticardiolipin antibody 32
Hyperhomocysteinemia 2-4

Malignancy (cancer, leukemia, lymphoma) 4-7

Fracture, large orthopedic, oncological surgery >10
Nononcological surgery, OCP, HRT, pregnancy, postpartum period 2-10
Age, bed rest, smoking, metabolic syndrome <2

RR - relative risk, *Relative risks are compared to persons without thrombophilia

SECONDARY (ACQUIRED) THROMBOPHILIA
Malignancy. Pathogenetic mechanisms of hypercoagula-
tion: 1) hyperproduction of TF by activated monocytes,
activation of coagulation factor X by sialic acids; 2) the syn-
thesis of proinflammatory cytokines (TNE, IL-6) enhance
the synthesis of TFE, fibrinogen, adhesion molecules, free
radicals. Clinical picture of paraneoplastic thrombophilia
includes DV'T, migratory thrombophlebitis (Trousseau’s
syndrome), chronic DIC and arterial thrombosis (throm-
bosis of cerebral artery with development of TIA, ischemic
stroke, thrombosis of the arteries of upper and lower ex-
tremities). According to NCCN recommendations treat-
ment of VTE is performed with using LMWH (dalteparin
200 U/kg OD, enoxaparin 1 mg/kg BID), fondaparinux
(5mg (<50 kg), 7,5-10 mg (50-100 kg), 10 mg (>100 kg)
OD), UFH; secondary prevention: LMWH, warfarin (2,5-5
mg/day), direct oral anticoagulants (DOAC:s) for at least 3
months (NCCN 2013) or 6 months (ASCO 2014). [9,10].

Antiphospholipid syndrome (APS). Antiphospholipid
antibodies (APAs) are heterogeneous antibodies that in-
clude lupus anticoagulant (LA), anticardiolipin antibodies
(aCL), and antibodies against B2GPI (a component that
inhibits complement activity, suppresses cells apoptosis).
B2GPI binds to the membrane of ECs, monocytes, platelets,
trophoblast cells through receptors: the Toll-like receptor,
Annexin A2, GP 1ba, and triggers signaling pathways
regulating the cell cycle (proliferation, differentiation,
apoptosis of cells), receptor expression, pathophysiological
processes (inflammation, lipids peroxidation), activity of
anticoagulants (Pt C). Antibodies to f2GPI activate ex-
pression of adhesion proteins (ICAM, VCAM, e-Selectin),
TF on ECs and monocytes; synthesis of thromboxane A2
(TxA2) and expression of GPIIb/IIIa on platelets; reduce
activity of anticoagulants (PtC, Anexin A5), activate the
complement, enhance synthesis of proinflammatory me-
diators, free radicals, stimulate proliferation of ECs (via
the signaling pathway PI3K-AKT-mTOR). In the case of
pregnancy, APA activates apoptosis and inhibits prolifer-
ation, differentiation and maturation of trophoblast and
decidual cells, and thus impair placental formation and
fetus development. Clinical presentation: thrombosis of
arteries and veins of skin, musculoskeletal system and
visceral organs; pregnancy and fetus pathology; systemic
thrombotic microangiopathy [11].
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Usage of OCP, HRT. The synthesis of I, V, VII, VIIL, IX, X,
XI, XII blood coagulation factors is increased; the production of
Pt S and AT IIT is reduced, the activity of the tPA is decreased,
and the activity of the plasminogen activator inhibitor-1 (PAI-
1) and the thrombin-activated fibrinolysis inhibitor (TAFI) is
increased. There is a risk of MI, ischemic stroke, thrombosis of
the peripheral arteries, DVT and PE [8,12].

Pregnancy. Hypercoagulation is due to increasing the
content of I, V, VII, VIII, IX, X, XII blood coagulation
factors and decreasing activity of anticoagulants (Pt S and
antithrombin III), inhibition of plasma fibrinolytic activity
under the influence of estrogens and progesterones. Hyper-
coagulation status is maintained 6 weeks after childbirth.
The risk of thrombotic complications is high in patients
with simultaneous diagnosis of homozygous FV Leiden
mutation and the prothrombin G 20210A mutation, AT III
deficiency, presence of APS and persistence of APA [8,12].

Acquired hyperhomocysteinemia. It is caused by a defi-
ciency of vitamins B12, B9 and B6, which are cofactors of the
enzymes of homocysteine transformation. Homocysteine en-
hances lipid peroxidation, induces dysfunction and apoptosis
of ECs. Hyperhomocysteinemia is associated with increasing
synthesis of adhesion molecules by ECs, enhancement synthesis
of Tx A2; thrombin, TE V and VII coagulation factors; reduc-
ing synthesis of nitric oxide, prostacyclin, thrombomodulin,
PtC activation, antithrombin activity; activation of PAI-1, and
reducing activity of the tPA. Hyperhomocysteinemia is divided
into mild (15-30 pmol/L), moderate (30-100 umol/L), severe
(more than 100 umol/L). In severe hyperhomocysteinemia,
recurrent venous and arterial thrombosis (PE, stroke, MI,
peripheral arteries occlusion, DVT, superficial phlebitis, rarely
- thrombosis of upper limbs veins, mesenteric, portal, cerebral
and central retinal veins) are developed. Hyperhomocystein-
emia is a risk factor for pathologies associated with pregnant
women, pregnancy and fetus: reducing fertility, preeclampsia,
fetal nervous tube defects, anencephaly, and fetal development
retardation. Prevention of thrombotic complication and patho-
genetic treatment includes using vitamins B6, B9 and B12 [6,7].

ACUTE OR CHRONIC INFECTIOUS DISEASES,
SEPSIS, AUTOIMMUNE PATHOLOGIES

The development of the systemic inflammation leads to
the releasing of proinflammatory cytokines, including
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TNE which increases the expression of the TF, molecules
of adhesion and VIII coagulation factor synthesis. Sys-
temic inflammation is associated with thrombocytosis,
leukocytosis, increasing activity of leukocytes enzymes,
provocation of lipid peroxidation, apoptosis of ECs and
their dysfunction (inhibition production of nitric oxide and
prostaglandins, activation Tx A2 production, reducing ac-
tivity of anticoagulants). Risk factors of thrombosis include
smoking, which provokes the development of endothelial
dysfunction; surgical interventions involving TF releasing
that activates VII and X blood coagulation factors, as well
as immobilization, which results in decreasing venous
outflow velocity, and also contributes to the development
of hypoxia and endothelial dysfunction [8].

OBESITY

The accumulation of visceral fat contributes to the
development of arterial thrombosis, subcutaneous fat -
venous thrombosis. The production of reactive oxygen
species is increased; activity of the antioxidant system is
supressed. Free radicals of oxygen cause chronic inflam-
mation, endothelial dysfunction, activate synthesis of Tx
A2. There is observed increasing synthesis of I, VII and
VIII coagulation factors, TF and reducing activity of the
fibrinolytic system (enhancement production of PAI-1;
TAFI). Insulin resistance inhibits the synthesis of nitric
oxide and causes platelet activation, hypercoagulation and
vasospasm. Increasing the content of leptin via the Jak2
receptor activates the PI3K/Akt signaling pathway and
results in the synthesis of Tx A2 and activation of GPIIb/
I1Ia platelet receptors. Lowering and normalizing weight
correlates with normalization of hemostasis [13,14,15].
The usage of insulin sensitizers (glitazones, biguanides)
reduces hypercoagulation, platelet hyperagregability and
endothelial dysfunction [13,14,15].

NEPHROTIC SYNDROME AND CHRONIC KIDNEY
DISEASES

Low molecular weight proteins (AT III, Pt C and S, plas-
minogen) are lost through the glomerular membrane.
Loss of fluid in the process of edema development, leads
to haemoconcentration. Systemic inflammation, hypercy-
tokinemia, endothelial dysfunction are important factors
of hypercoagulation. VTE dominate in clinic presentation.
Primary and secondary prevention are not made. Throm-
bolytics, anticoagulants, antiplatelets, surgical thrombec-
tomy, filter installation in the lower vena cava are used in
the treatment of thrombosis. [16].

BLOOD DISORDERS

The increased risk of thrombotic complications in the
case of myeloproliferative neoplasmas (MPN) - polycy-
themia vera (PV), essential thrombocythemia (ET), - is
associated with leukocytosis, thrombocytosis, activation
of leukocytes and platelets, high proinflammatory cyto-

kines content, that stimulate synthesis of free radicals,
cause endothelial dysfunction, enhance the synthesis of
TFE Tx A2 and adhesion molecules. Patients with acute
leukemia, lymphoma and multiple myeloma (MM) have
a high risk of thrombosis also. Pathogenetic pathways of
hypercoagulation are the same as in malignancy and MPN.
The use of drugs for treatment patient with leukemia and
lymphoma (corticosteroid hormones (CS), L-asparaginase,
thalidomide, erythropoietin) leads to hypercoagulation
state [17,18,19]. Patients with haemolytic anemia (HA)
and intravascular mechanism of haemolysis, including
autoimmune hemolytic anemia with cold antibodies,
sickle cell anemia, thrombotic thrombocytopenic purpura
(TTP), hemolytic uremic syndrome (HUS), paroxysmal
nocturnal haemoglobinuria (PNH) ), less commonly, with
intracellular hemolysis (thalassemia) have a high risk of
thrombosis. Clot formation is due to the releasing of the
heme, that binds nitrogen oxide, increases synthesis of TF,
and, in HUS, TTP and NPH, due to complement activation,
which triggers coagulation cascade [20]. Clinical picture
of thrombotic complication in blood disorder is charac-
terized by development abdominal cavity veins throm-
bosis, DVT, PE, stroke, myocardial and spleen infarction
in MPN; development of cerebral and upper extremities
veins thrombosis in the usage of L-asparaginase, DVT in
case of CS and thalidomide using, strokes and MI in using
erythropoietin. There is a high risk DVT, PE, thrombosis
of the microcirculation of kidneys, brain (in HUS, TTP,
NPH), lung, liver in HA.

PRIMARY PROPHYLAXIS OF THROMBOTIC
COMPLICATIONS

Primary prophylaxis of thrombotic complications is carried
out after evaluation of the risk of thrombotic complications.
When detecting congenital thrombophilia, OCP and RHT
should be avoided. In the presence of a homozygous F V
Leiden mutation, a homozygous prothrombin G20210A
mutation, AT IIT or Pt C deficiency and the family history of
VTE, primary prenatal and postpartum prophylaxis within
6 weeks is recommended. In Pt S deficiency it is recom-
mended only postpartum prophylaxis within 6 weeks [3].

In acquired thrombophilia, risk of thrombotic com-
plications in patients with MPN, MM, cancer, APS, HA
and in case of using chemotherapeutic agents (CT) and
corticosteroid hormones should be assessed.

Patients with myeloproliferative neoplasia (PV, ET)
should receive antiplatelets. At the beginning of chemo-
therapy, in high risk of thrombosis (age over 60 years old,
cardiovascular disease, mutation JAK2, history of throm-
bosis) should receive anticoagulants (LMWH). [17,18,19].

Patients during hemolytic crises with the intravascular
mechanism of hemolysis should receive prophylactic ther-
apy using anticoagulants (LMWH). [20].

In patients with MM presenting with a standard risk to
develop VTE or treated with thalidomide as single-agent,
antiplatelet therapy with low-dose acetylsalicylic acid
(ASA) should be considered. In case of presence of addi-
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tional risk factors or for all patients who receive thalido-
mide with high-dose dexamethasone or doxorubicin or
multi-agent CT, LMWH or full-dose warfarin should be
administered. Thromboprophylaxis should be continued
for 3-6 months. [21,22].

Primary prophylaxis in case of APS is not prescribed in
case of physiological course of pregnancy, absence history
of obstetric pathology, absence of APA. But postpartum
prophylaxis with UFH or LMWH is conducted within 6
weeks in presence of LA. [11].

SECONDARY PROPHYLAXIS OF THROMBOTIC

COMPLICATIONS

1. Anticoagulation therapy (LMWH, DOAC, VKA).
Secondary prophylaxis can last 3-6-12 months or be
life-long. [23]. In case of history one thromboembolic
event duration of secondary prophylaxis is 3 months;
two events - 6 months; three and more events - life-long
anticoagulation therapy.

2. The installation of a filter of the lower vena cava is
considered if anticoagulant therapy is contraindicated.

3. Risk factors limitation: avoiding the use of OCP in pa-
tients with factor V Leiden mutation and women older
than 35 years old and who smokes; stopping smoking;
body weight correction [4, 23]. Secondary life-long
prophylaxis of thromboembolic complication is recom-
mended: 1) after the first episode of VTE in patients with
AT III deficiency, homozygous form of factor V Leiden
mutation or prothrombin gene 20210A mutation, as well
as in the case of a combination of heterozygous forms of
these disorders, in some patients with APS. 2) after the
first episode of idiopathic thrombosis in thrombophilia
another origin than the above in case of PE (especially
high risk) and/or proximal thrombosis, if the risk of
bleeding is low or moderate; 3) after the second episode
of VTE or with coexistence of two causes of thrombo-
philia: a deficiency of Pt C or Pt S, as well as isolated
heterozygous form of factor V Leiden mutation or pro-
thrombin gene 20210A mutation; 4) three and more
events of thrombosis. [23]. Secondary prophylaxis of
arterial thrombotic complications in patients with blood
disorders, cancer, APS, hyperhomocysteinemia, thalido-
mide using includes antiplatelets, in particular, inhibitors
of Tx A2 synthesis - ASA, and thienopyridine-inhibitors
of ADP-receptors (clopidogrel, prazugrel), in case of
high risk of thrombotic complication is recommended to
add anticoagulants (LMWH, AVK, DOAC) [6,7,17,21].
Low-dose aspirin (LDA) is recommended in patients
with APS with history of arterial thrombotic complica-
tions and low titres of aCL, a combination of warfarin
or LMWH and LDA is recommended for patients with
arterial thrombotic complications history and high titre
of aCL [11].

Treatment of arterial and venous thrombotic conditions is

carried out in accordance with the protocols for the specific

nosologies management. The use of UFH, fondaparinux,

LMWH (enoxaparin (cleaxan), dalteparin (fragmin), nad-
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roparin (fraxiparin), DOAC (rivaroxaban, edoxaban, epix-
aban, dabigatran, argatroban, lepirudin), and the presence
of a thrombophilia may affect the choice of anticoagulants.
In AT III deficiency, UFH is ineffective and AT concentrate
is recommended. In heparin-induced thrombocytopenia
patients are prescribed argatroban or lepirudin. Patients
with Pt C or S deficiency should be avoid using a high
dose saturation of AVK and at the same time use heparin
to reduce the risk of skin necrosis (when it has been occur,
Pt C concentrate is also used) [1, 2, 3,4, 22]. APS in a preg-
nant woman: in presence of obstetric APS, LDA and UFH
or LMWH are prescribed [11] In catastrophic APS with
systemic thrombotic microangiopathy treatment scheme
includes fibrinolytics, anticoagulants (UFH, or LMWH,
or DOAC), prostacyclin, CS, immunosuppressants (ami-
noquinolone, mTOR inhibitors or other immunosuppres-
sants), intravenous immunoglobulin, plasmapheresis. In
resistant cases - antibodies against B-lymphocytes (anti
CD 20 - rituximab), antibodies against complement - ec-
ulizumab [24].

CONCLUSIONS

1. More than 60% of patients with spontaneous VTE have
congenital thrombophilia.

2. Patients should be screened for congenital thrombophilia
in the presence of indication.

3. Among patients with congenital thrombophilia, pa-
tients with a Pt C, S, antithrombin III deficiency and F
V Leiden mutation have the highest risk of thrombotic
complications.

4. Among the acquired thrombophilia, patients with ma-
lignancy, APS, HA, after surgical interventions, during
pregnancy, postpartum period, or using of OCP and
HRT have the highest risk of thrombotic complications.

5. The type of thrombophilia determinates choice of an-
ticoagulants, the character and duration primary and
secondary prophylaxis.
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ABSTRACT

Introduction: Despite the development of dental science and the introduction of modern methods of treatment of dental diseases into practice that allow solving the most
difficult clinical situations, the level of dental morbidity remains high. The decrease in the level of dental health negatively affects the state of general somatic health, causing
social maladaptation, which in general is negatively reflected at the level of country’s socio-economic development.

The aim of our research is a comparative analysis of the provision of orthopedic care to the adult population of Ukraine on the basis of officially published statistical data of
the Ministry of Health of Ukraine.

Materials and methods: For the analysis, the officially published statistical data of the Ministry of Health of Ukraine and the Centre for Medical Statistics of the Ministry of
Health of Ukraine have been selected.

Conclusions: A comparative analysis of the provision of orthopaedic dental care to the adult population of Ukraine has shown a change in the quantitative indicators of
manufactured orthopaedic constructions both by years and by regions. Coordination of dental care and the introduction of an effective system of monitoring the state of dental
health in all parts of the medical and diagnostic process and the necessary forms of statistical reporting will contribute to the creation of an effective system for assessing the

quality of dental care.

KEY WORDS: dental health, orthopaedic care, statistical data

INTRODUCTION

One of the most urgent social problems in Ukraine is the
public health, including its component — dental health. Despite
the development of dental science and the introduction of
modern methods of treatment of dental diseases into practice,
which allow to solve the most difficult clinical situations, the
level of dental morbidity remains high. Of particular concern
is the consistently high prevalence of dental diseases in adults,
first of all, a significant affection of hard tissues of teeth and
periodontal disease, which leads to partial and complete loss
of teeth, aesthetic, phonetic, and functional disorders. The
decrease in the level of dental health has a negative effect on
the state of general somatic health, causing social maladap-
tation, which in general is negatively reflected at the level of
the country’s socio-economic development.

The European goals defined by WHO include specific
measures to improve the level of dental health, and define
clear indicators of the intensity and prevalence of dental
diseases. The introduction of WHO recommendations
in European countries has proven significant social and
medical efficacy in terms of raising and maintaining a
high standard of dental health of the population. Most EU
countries, which have adopted guidelines recommended
by WHO, have already achieved their goals regarding
dental health[1].
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The results of the analysis of the current state of the dental
industry in Ukraine and the prospects for its development
indicate the need for reorganization of the dental service in
order to increase its accessibility and improve the quality
of service delivery [2].

THE AIM

The main aim of our research is a comparative analysis of
the provision of orthopaedic care to the adult population
of Ukraine on the basis of officially published statistical
data of the Ministry of Health of Ukraine in the context
of the implementation of the scientific work of the De-
partment of Orthopedic Dentistry of the Shupyk National
Medical Academy of Postgraduate Education on the topic
01170002587 “Modern methods of rehabilitation of pa-
tients with the use of orthopaedic constructions”.

MATERIALS AND METHODS

For the analysis, the officially published statistical data of the
Ministry of Health of Ukraine, the Centre for Medical Statistics
of the Ministry of Health of Ukraine and the performance indi-
cators of the medical service in 24 regions of Ukraine, and Kyiv,
from 2013 t0 2017 [3,4,5,6,7] have been selected. To reduce the
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Table I. Indicators of the Number of Manufactured Units of Single Crowns, Pin Teeth, Inlays, Three-Quarter Crowns, Including Cast Crowns

Manufactured Units of Single Crowns,

Administrative Pin Teeth, Inlays,

Including Cast Crowns

No. Region Three-Quarter Crowns - Overall Number
2013 2014 2015 2016 2017 2013 2014 2015 2016 2017
1 Central 94708 86143 87466 81529 79444 12347 11354 12122 11398 11717
2 Northern 118233 104668 102766 100483 103605 35118 34099 36973 34980 35675
3 Southern 52519 49538 51707 47558 49279 14592 14449 15050 15338 15925
4 Eastern 77552 35780 37288 35104 35665 4846 2867 3732 3528 3691
5 Western 91610 83737 83637 77575 73108 13922 15388 18197 18226 18159
Overallnumber 434622 359866 362864 342249 341101 80825 78157 86074 83470 85167
Table Il Indicators of the Number of Manufactured Dental Bridges, Including Cast Bridges
o Administrative Region Dental Bridges - Overall Number Including Cast Dentures
2013 2014 2015 2016 2017 2013 2014 2015 2016 2017
1 Central 63480 52444 52701 51856 48942 4281 3415 3087 3466 3446
2 Northern 62015 52957 49843 46766 47450 9454 8461 9159 8768 8757
3 Southern 28768 26031 26755 24222 23983 5550 5316 5831 5310 5744
4 Eastern 48205 21140 21330 20128 19533 2027 1002 1271 958 1515
5 Western 53708 51361 48998 36992 43353 7415 8409 7796 7568 8842
Overall number 256176 203933 199627 179964 183261 28727 26603 27144 26070 28304

Table IlI. Indicators of the Number of Manufactured Removable Dentures, Including Bugel Cast Dentures

Removable Dentures - Overall Number

Including Bugel Cast Dentures

No. Administrative Region

2013 2014 2015 2016 2017 2013 2014 2015 2016 2017

1 Central 52688 47957 45970 43710 43644 768 704 827 643 567
2 Northern 53326 46754 46994 44537 45720 1791 1693 1774 1614 1510
3 Southern 32864 30298 30184 28368 28915 2463 2155 1997 1871 1668

4 Eastern 53043 24561 23960 22164 23150 395 216 233 201 205

5 Western 43686 41339 39515 36876 36002 647 541 493 435 441
Overall number 235607 190909 186623 175655 177431 6064 5309 5324 4764 4391

volume of tables, the numerical data was combined according ~ REVIEW

to the administrative division of Ukraine into the Central,
Northern, Southern, Eastern and Western regions. The Central
region includes: Vinnitsa, Dnipropetrovsk, Kirovohrad, Poltava
and Cherkasy region. The Northern region includes: Zhytomyr,
Kyiv, Sumy, and Chernihiv region. The Southern region in-
cludes: Zaporizhia, Mykolaiv, Odessa, and Kherson regions. The
Eastern region includes Volyn, Zakarpattia, Ivano-Frankivsk,
Lviv, Rivne, Ternopil, Khmelnytskyi, and Chernivtsi regions.

When conducting a comparative analysis, the dynamics
of manufacturing the total number of dentures was stud-
ied: single crowns, pin teeth, inlays, three-quarter crowns,
including cast, composite dentures, removable dentures,
including bugel cast, permanent splints and splintdentures,
porcelain fused to metal and porcelain.

Indicators of the number of manufactured units of single
crowns, pin teeth, inlays, three-quarter crowns, including
cast crowns, are presented in Table. I.

Analysing the structure of the manufacture of the to-
tal number of units of single crowns, pin teeth, inlays,
three-quarter crowns, including cast ones in the whole
of Ukraine for the period from 2013 to 2017, it should
be noted that the smallest number of manufactured units
was in 2017 (341101), while compared to 2013 there was
a decrease of 21.52%. Analysis of the manufacturing
structure by administrative regions showed that the largest
number of units was produced in the Northern region in
2013 (118233), and the least in the Eastern region in 2016
(35,104).
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Table IV. Indicators of the Number of Manufactured Permanent Splints and Splint Dentures

Administrative Region

Permanent Splints

No. and Splint Dentures — Overall Number
2013 2014 2015 2016 2017
1 Central 4349 2191 2178 2767 2677
2 Northern 3502 3609 3069 2760 2823
3 Southern 327 324 268 227 250
4 Eastern 2683 542 415 400 380
5 Western 228 272 401 344 443
Overall number 11089 6938 6331 6498 6573

Table V. Indicators of the Number of Manufactured Porcelain Fused to Metal and Porcelain Units

Administrative Region

Porcelain Fused to Metal and Porcelain Units

No-. 2013 2014 2015 2016 2017
1 Central 9132 8054 8136 8206 8708
2 Northern 24101 24691 26294 29733 30655
3 Southern 11338 12224 13265 12494 14364
4 Eastern 6026 4080 4303 3922 4585
5 Western 8512 11285 12394 13890 13428

Overall number 59109 60334 64392 68245 71740

According to the number of solid single crowns, pin
teeth, inlays, three-quarter crowns, there is an increase
by 5,37% in 2017 (85167) compared to 2013 (80825). The
largest number of manufactured cast dentures was in the
northern region (36,973) in 2016, and the smallest was
2867 in the Eastern region in 2014.

In general, the proportion of manufactured cast con-
structions of fixed dentures in Ukraine totalled 18.6% in
2013 and 24.97% in 2017.

The number of dental bridges made by regions of Ukraine
during 2013-2017 is presented in the Table II.

Analysis of the structure of indicators of dental bridges
revealed a gradual decrease in the number of manufactured
dentures. Dental bridges comprised the smallest number
in 2016 (179964). Compared to 2013 (256176), the total
number has decreased by 29.75%.

Analysis of administrative regions showed that the largest
number of units was produced in the Central region in 2013
(63480), and the least in the Eastern region in 2017 (19533).

According to the number of cast bridges, there was a
slight fluctuation in the indicators for the years indicated,
butin 2014-2017, according to the total number, there was
a percentage increase in the proportion of cast bridges and
in 2017 this figure was 15.4%.

Statistical data on the manufacture of removable den-
tures, including bugel cast ones, is reflected in Table III.

When analysing the indicators of the manufacture of
removable dentures, including the bugel cast ones, as well
as in the indicators of fixed orthopaedicconstructions,
there is a tendency towards a decrease in the total number
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of manufactured dentures, but there is no sharp failure in
2014. In general, the number of manufactured dentures
during 2013-2017 decreased by 24.7%.

Analysing the indicators by administrative regions, it
was revealed that the most part of removable dentures was
manufactured in the Northern region in 2013 (53326), and
the smallest part in the Eastern region in 2016 (22164).

Also, for 2013-2017, there was a significant decrease in
the number of bugel cast dentures (6064 in 2013 compared
with 4391 in 2017 year). Statistically, the number of manu-
factured bugel cast dentures decreased by 27.59%.

Indicators of the number of manufactured permanent
splints and splint dentures are presented in Table IV.

According to statistics, the total number of permanent
splints and splint dentures manufactured in Ukraine de-
creased almost twice from 2013 (11089) to 2015 (6331)
and began to gradually increase until 2017 inclusive. The
largest number of permanent splints and splint dentures
was manufactured in 2013 in the Central region (4349),
and the smallest in 2013 in the Western and in 2016 in the
Southern region (228 and 227).

Despite the reduction in the number of manufactured
splints and splint dentures in the Central, Northern, South-
ern and Eastern regions, it is impossible not to isolate the
increase in manufactured corresponding orthopaediccon-
structions in the Western region almost twice from 2013
to 2017 from 228 to 443, respectively.

The lowest rates of splints and splint dentures are ob-
served in the Southern region as compared to those of
other regions.
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Statistical data on the manufacture of removable den-
tures, including bugel cast dentures, is shown in Table V.

The analysis of the structure of indicators of porcelain
fused to metal and porcelain units showed an increase in
the total number from 59,109 in 2013 to 71740 in 2017.
The growth rate was 21.4% over five years.

Thelargest number of manufactured porcelain fused to metal
and porcelain units was in the Northern region (30,655) in
2017, and the smallest was in the Eastern region in 2016 (3922).

In general, in all regions of Ukraine there is a clear tendency
towards an increase in the number of modern aesthetic ortho-
paedicconstructions produced, which indicates an increase in the
level of providing orthopaedic care to the population of Ukraine.

CONCLUSIONS
A comparative analysis of the provision of orthopaedic den-
tal care to the adult population of Ukraine on the basis of
officially published statistical data of the Ministry of Health
of Ukraine showed a change in the quantitative indicators
of manufactured orthopaedicconstructions both by years
and by regions with a tendency to reduce the total number
of traditional dentures manufactured in the study period
up to 24.7% and an increase in the indicators of porcelain
fused to metal and porcelain units (metal-free ceramics)
with a growth rate of up to 21.4% over five years.
Coordination of dental care and the introduction of an
effective system of monitoring the state of dental health
of the population, improving the mechanism for ensuring
the introduction of new therapeutic diagnostic and medi-
cal-preventive technologies into all stages of the diagnostic
and treatment process in state, municipal and private dental
institutions, and the necessary forms of statistical reporting
will contribute to the creation of an effective system for
assessing the quality of dental care and raising the level of
dental health of the population.
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ABSTRACT

Introduction: The main task of modern orthodontics is to create a balanced, morphologically stable occlusion in harmony with facial aesthetics and functional adaptation.
The aim of the study is to investigate the relationship between dento-facial anomalies and somatic pathology.

Materials and methods: A literary study was conducted using the Medline database and the Google Scholar database.

Review: The human body is a biological system consisting of interconnected and subordinate elements. Any abnormalities in the operation of this system may lead to functional
impairment in a single organ. This is fully applicable to dento-facial anomalies and deformations; their development is closely related to other diseases.

Condlusions: The diagnostics, treatment tactics and prevention of dento-facial anomalies and deformations should be considered in the context of the integrity of the child’s
unformed organism, the interdependence of the form and functions of its organs and systems.

KEY WORDS: diagnostics, dento-facial anomalies, malocclusions

INTRODUCTION

The main task of modern orthodontics is to create a bal-
anced, morphologically stable occlusion in harmony with
facial aesthetics and functional adaptation [1, 2, 3]. During
the last decade, there is a clear tendency in the prevalence
of dento-facial anomalies, which, according to the data of
modern domestic and foreign scientific literature, reaches
80% [4, 5, 6], and sometimes exceeds this figure. Thus, ac-
cording to R. E. Villanuela-Arriaga [7], only 8.2% of those
examined have a physiological bite which makes orthodon-
tic treatment a problem of social importance. Researchers
[8] note a constant and statistically significant correlation
between the permanent occlusion pathology and the state
of somatic health in adolescence. These include diseases of
the respiratory, musculoskeletal, endocrine systems, and
the psycho-emotional status of the patient. From the data of
modern literature, the interconnection between the presence
of anomaly of the bite and posture abnormalities due to the
dento-facial system as one of the postural sensors that pro-
vide harmony and balance of the human body in space [9,
10, 11]. The most important changes in the structural and
functional state of the bone tissue are observed during pu-
berty, the course of which affects the further formation and
condition of the bone tissue throughout life [12]. Only taking
into account the somatic status and the psycho-emotional
state of the patient in orthodontic treatment allows choosing
the optimal treatment [13]. Therefore, the interdisciplinary
approach is one of the most urgent tasks of modern ortho-
dontics and a constant object of searching for new methods
of diagnosis and treatment [14].
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THE AIM
The aim of the study is to investigate the relationship
between dento-facial anomalies and somatic pathology.

MATERIALS AND METHODS

A literary study was conducted using the Medline database
and the Google Scholar database. Keywords used in the
search were: malocclusions, growth and development,
orthodontic diagnostic and treatment.

REVIEW AND DISCUSSION

The human body is a biological system consisting of in-
terconnected and subordinate elements. The peculiarities
of their structure and relations are subordinated to their
functioning as part of a single integral mechanism. There-
fore, any abnormalities in the operation of this system may
lead to functional impairment in a single organ. This is fully
applicable to dento-facial anomalies and deformations;
their development is closely related to other diseases [15].
Genetic, congenital and acquired factors are commonly
identified as the main etiological factors in the development
of dento-facial anomalies [16]. Most authors note the exis-
tence of a direct interconnection between the general so-
matic pathology and anomalies of the dento-facial system
[16,17,18,19]. When analysing the literature data, several
major groups of diseases that have the greatest impact on
the development of the dento-facial system are clearly dis-
tinguished: diseases of the ENT organs, the gastrointestinal
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tract, endocrine and musculoskeletal systems. At present,
scientists have substantiated the concept of commonality
of factors that shape both dental status and state of somatic
health [20, 21, 22, 23, 24]. The morphological basis of the
unity of the characteristics of dental and somatic health is
the commonality of the embryonic origin of the facial part
of the skull, skin, its derivatives, musculoskeletal system,
heart valves, and blood vessels [25, 26]. Thus, based on
the analysis of the interconnection between parameters of
electrocardiogram and electromyography, the intersystem
integration of the functional state of the dento-facial and
autonomic nervous systems, as well as the cardiovascular
and respiratory systems has been proved [27]. An increase
in the frequency of dento-facial anomalies and deforma-
tions in 1,6-2,3 times is noted in disorder of the muscu-
loskeletal system [28]. In this category of children, deep
incisor occlusion, distal occlusion and neutral occlusion
with anomalies of individual teeth predominate. It has been
revealed that with the increase in the severity of disorders
of the musculoskeletal system (from the posture abnormal-
ities to scoliosis II-IV degree of severity) the prevalence of
distal occlusion increases [29]. In children with scoliosis,
72.9-84.3% of cases are diagnosed with dento-facial anom-
alies and deformations [30].

According to recent studies, the dento-facial system plays
an important role in the postural balance of a person, that is,
its condition affects the stability of the human body in space.
Decrease in the occlusal vertical dimension occurs in such
pathological conditions of the dento-facial system as dentition
defects, anomalies of bite, dysfunction of the TM]J, pathologi-
cal abrasion of teeth. It affects the functioning of not only the
dento-facial system, but also the human body as a whole [31,
32,33]. Delaire argued that the position of the upper and lower
jaws relative to each other is determined by the ratio of the tone
of the posterior group of the neck muscles and the mass of the
skull [34]. The position of the jaws has an effect on the spatial
orientation of the head, and this in turn affects the position of
other structures of the body. When the contact between the
occlusal surfaces of the teeth on one or two sides is impaired,
the patient’s postural status changes, which may lead to pain
in the neck or shoulder, changes in the spine, disorders in the
body position, and incorrect posture [9]. Some researchers
point to the “anterior” position of the head of patients with
dysfunction of the temporomandibular joints associated with
the shortening of the extensors of the sternocleidomastoid
muscles. This confirms the effect of dysfunction of the temporo-
mandibular joints on posture. A high frequency, up to 90%, of
dento-facial anomalies in children with allergic pathology has
been established [35]. Research showed that in 89,3% of cases,
children with bronchial asthma have dento-facial anomalies.
The impairment in the activity of the glands of the internal
secretion has a negative impact on the formation of the child’s
organism in general and on the growth and development of
the dento-maxillofacial complex, in particular [36, 37, 38, 39].
Adolescence is one of the critical periods of human life, since it is
precisely in adolescence that the neuroendocrine system begins
to function, and sex hormones which affect the development of
many body systems and the formation of reproductive health

are produced. Under the action of steroid hormones, an active
development of the musculoskeletal system occurs, which is
manifested by the acceleration of total body growth and den-
to-maxillofacial growth. Insufficient secretion of estrogen leads
to impaired bone mineralization and may cause abnormalities
in the maxillofacial area [40, 41, 42]. Research results show
that sex hormones are one of the key factors that determine
the growth and development of the mandible. A delay in the
sagittal growth of the mandible, disturbance of its architecton-
ics, and disproportional development of the facial part of the
skull were observed with changes in the level of sex hormones
[43]. In case of hypogonadism there are anomalies of bite, the
deformation of the facial skeleton, changes in the structures of
the TMJ. Thus, an examination of one hundred and twenty-two
patients suffering from b-thalassemia, which is accompanied
by hypogonadism, revealed a disproportional development of
the facial part of the skull [44]. Impaired growth and develop-
ment of the dento-facial system was detected in case of juvenile
rheumatoid arthritis [45]. In juvenile idiopathic arthritis, one
third of the patients examined were diagnosed with the skeletal
pathology of the Angle I class, as well as impaired functional
state of the TM] [46]. Thyroid hormone, thyroxin, stimulates
growth in the sphenoid-occipital synchondrosis, nasal cartilage,
and the growth of the upper jaw in the area of bone sutures,
thereby determining the size and position of the upper jaw. As
a result of a decrease in thyroxin level, there is a delay in cra-
niofacial growth, disproportional development, retroposition of
the upper jaw, and decrease in the length of the mandible [47].
According to O.T. Supiieva in children living in foci of iodine
deficiency; the frequency of dento-facial anomalies is 39.1%, and
the frequency of endemic goiter it is 61.1% [48]. In case of pitu-
itary insufficiency associated with a decrease in the secretion of
all the hormones produced in the anterior lobe of the pituitary
gland, disturbances in the dento-facial system were detected
[49]. The study by B. Kawala, T. Mathews-Brzozowska et al.
[50] showed that in children with growth hormone deficiency,
the difference between chronological, dental and bone age is
determined. With insufficiency of the growth hormone, due to
the proportional delay in craniofacial growth, thereis a decrease
in all craniometric and gnathometric linear parameters, with
the most pronounced changes in the length of the upper jaw,
and the length of the anterior part of the skull base [51, 52].
Hypersecretion leads to gigantism in young people and to acro-
megaly in adults, which is usually caused by pituitary adenoma.
Cephalometric studies with gigantism indicate a large size of the
anterior facial height. Growth of the lower jaw occurs gradually
and according to research data a cross-bite is often formed. En-
largement of the tongue is noted. An increase in the mandible
in case of acromegaly is the result of both appositional growth
and hypertrophic changes in the cartilaginous joint. Skeletal
anomalies were identified in the experimental study of the role
of parathyroid hormones in the maxillofacial development,
Accelerated differentiation of chondrocytes and endochondral
bone formation in the posterior part of the anterior section of
the skull base and in synchondrosis, as well as abnormal bone
modelling were observed [53]. Skeletal forms of the Angle
Class II anomalies are the dominant pathology in secondary
hyperparathyroidism due to chronic renal failure — Sagliker
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syndrome. Under the experimental conditions, it was found
that corticosteroid hormones have a significant inhibitory eftect
on the proliferative activity and differentiation of chondrocytes
in the temporomandibular joint, and therefore, adversely affect
the normal process of endochondral bone formation in the
mandible growth zone. The growth of the inhibitory effect of
corticosteroids is partially due to a decrease in the reaction of
cartilage cells to insulin-like growth factor-1 (IGF-1) [54]. When
studying craniofacial morphology in children with obesity, an
increase in the length of the mandible, prognathia of the jaws,
and a decrease in the anterior height of the face were recorded
[55]. However, the analysis of literature data revealed that it is
necessary to specify the prevalence of clinical forms of anom-
alies and deformations of the dento-facial system in children
with endocrine pathology. A. Silvestrini-Biavati et al. prove in
their study that the pathological condition in one part of the
body affects other areas. Skeletal muscles play a crucial role in
the coincidence of various disorders, since they have a continu-
ous anatomical and functional “chain” between the skull, lower
jaw, spine, limbs and pelvis [56, 57]. Therefore, when a strong
muscle tension occurs in one of the links in this chain, it is im-
mediately transmitted to another part of the body. As a result,
the body loses its equilibrium state, generating compensatory
mechanisms, for example, muscle tension in other antagonistic
parts of the body. Thus, dento-facial anomalies with disturbance
of the mandibular position are associated with one of the links
in the muscle chain, which leads to an excessive contraction of
the masticatory muscles [58]. This tension causes the rest of
the body to react, creating postural modifications caused by
contractions of other muscles of the chain.

Impaired respiratory function hasa direct effect on the forma-
tion of the dento-facial area. According to A. Y. Gungora [59],
the volume of air passing through the nose and nasopharynx
is limited by its shape and diameter. Continuous flow induces
a constant stimulus for transversal growth of the upper jaw
and proper formation of the palate. Maximum morphological
differences were observed between patients with and without
respiratory tract problems, showing a potential etiological role
in the interaction between the respiratory function and the
maxillary growth: shortening and narrowing of the upper jaw,
increasing the length and thickness of the soft palate, V-shaped
dental arch, high palate and protrusion of incisors.

According to L.V. Polma et al. [60, 61, 62], when planning
a treatment, it is mandatory to take into account patients’
motivation. A.M. Dybov, H.B. Ospanova emphasize the need
to take into account the needs and expectations of the patient
[63]. The level of aesthetic component, according to I. Grzy-
wacz [64], reflects the subjective need for dental aesthetics and
orthodontic treatment. I.N. Minaieva [65] notes that it is the
aesthetic component that is essential for the image of success. U.
Klages [66] points out that there is an interconnection between
physical attractiveness, on the one hand, and social success and
high self-esteem, on the other. The author also found that, unlike
subjects with higher level of teeth aesthetics, respondents with
alow level of aesthetics showed a higher social interest in their
own appearance. Thus, taking into account the psycho-emo-
tional state of patients must be necessarily supplemented by
clinical diagnostic methods [67].
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CONCLUSIONS

Thus, the interaction of local disorders of the dental-max-
illofacial area in children and adolescents with common
diseases allows to consider dento-facial anomalies and
deformations as a multiorgan, socially significant pathol-
ogy. Consequently, the diagnostic, treatment tactics and
prevention of dento-facial anomalies and deformations
should be considered in the context of the integrity of the
child’s unformed organism, the interdependence of the
form and functions of its organs and systems.
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ABSTRACT

Introduction: Stroke is a big social problem. The expediency of surgical treatment s justified as the chances for complete reconvalescence of the neurological deficiency increase.
The aim: To analyze available sources of scientific information on the terms of surgical treatment of patients with acute neurological deficiency.
Materials and methods: We analyzed 41 English publications in PubMed for 5 years from 2012 to 2017, with the keywords “urgent carotid endarterectomy” and “early carotid

endarterectomy”.

Conclusions: In the classic course of stroke or TIA, the best treatment results are obtained when the CEA is performed 3-7 days after the marker event. CEA should be performed
as soon as possible to restore brain revascularization and prevent the fatal progression of the neurological deficiency after crescendo TIA or stroke-in-evolution, despite the fact

that the risk of complications and disability after surgery may be higher than 6%.

KEY WORDS: urgent carotid endarterectomy, early carotid endarterectomy

INTRODUCTION

Stroke is a big social problem [1]. Despite the high risk of
complications in the postoperative period among patients
with acute ischemic neurological symptoms, the feasibility
of surgical treatment is justified as the chances for a recon-
valescence of the neurological deficit [2].

The topicality of the determinationfor terms of carotid
endarterectomy (CEA) in patients with carotid stenosis
after postoperative neurological deficiency with the least
risk of developing a re-stroke is uncertain. The risks and
timing of the development of repeat neurological deficits in
patients with atherosclerotic lesions of the carotid arteries
are still controversial. Therefore, today there is no unani-
mous opinion when CEA is the safest. Depending on the
duration of the marker event and the surgical intervention,
CEA is divided into urgent, early, delayed and scheduled
(or late). Urgent CEA is an operation performed up to 48
hours after the marker event, early CEA - up to 14 days after
the transient neurological deficiency, delayed - from 14 to
30 days and scheduled (late) CEA - after 30 days [3, 4, 5].

A meta-analysis of two studies comparing CEA and the
treatment of symptomatic carotid stenoses showed that the
short term from the last neurological symptom to surgical re-
vascularization contributes to a better recovery of the patient [6].

However, a clear time interval is not defined and the
possible frequency of life-threatening complications in the
urgent and early CEA.

THE AIM
To analyze available sources of scientific information on
the terms of surgical treatment of patients with acute neu-

Wiad Lek 2019, 72, 5 cz. |, 923-927

rological deficiency and todetermine the safest time for the
implementation of CEA with the lowest risk of developing
repeated cerebral circulation disorder.

MATERIALS AND METHODS

It was analyzed 41 English-language publications in Pub
Med for 5 years from 2012 to 2017, with the CEAwords
“urgent carotid endarterectomy” and “early carotid end-
arterectomy”. Five articles were devoted to the problem
of organization of urgent CEA, 5 - discussion letters of
the editorial boards of professional editions. Another 5
publications compared the results of different regimens of
disaggregation therapy among symptomatic patients after
early CEA. In one publication, the authors described a
clinical case. In 7 articles, the results of early CEA in symp-
tomatic patients were based on the analysis of less than 100
operations. Among the 12 scientific papers, the clinical
sample was from 143 to 989 patients after a neurological
deficiency. Six studies have analyzed the complications that
have arisen in more than 1000 symptomatic patients after
CEA. In most reports patients brain revascularization after
developing a stable or regressive neurological deficiency,
and in four studies CEA results were compared among
patients undergoing crescendo transient ischemic attacks
(cTIA) and a stroke-in-evolution.

REVIEW AND DISCUSSION

The analysis of the sources of scientific reports was based
oninformation of the risk of re-stroke after marker event,
the influence of the terms of surgical treatment on the risk
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of developing a new neurological deficiency, on the feature
of the organization of medical care in different countries,
influencing the timing of hospitalization and treatment of
patients in specialized clinics, the results of CEA, depend-
ing on the type of ischemic lesion of the brain.

In reports E. Johansson et al. (2013) and M. Marnane et
al. (2014) the risk of re-development of the neurological
deficiency is 5% during the first 48 hours, and according to
M. Mono et al. (2013), the risk of a re-marker event during
the first 72 hours is only 4% [7, 8, 9].

S. Stromberg (2015) in his study notes that in patients
with stenosis 70% of the ipsilateral internal carotid artery,
the risk of recurrent ischemic stroke increases, but only
after 3 weeks after the postponed marker event is more
than 6% [10].

According to the results of these publications, the risk of
recurrent acute ischemic lesion of the brain with conserva-
tive treatment is less than 6%, which calls into question the
expediency of urgent surgical treatment of carotid stenosis
to prevent the development of a repeated ischemic stroke.

However, the results of D. Bonifatiet. al (2011) are con-
troversial and indicate that the risk of recurrent ischemic
stroke or TIA in the first 2 days is higher and is 8% [11].
Also, the high risk of early recurrent ischemic lesions of
the brain was reported by Ois et al. (2009). According to
the study, the risk of recurrent ischemic stroke or TIA in
the first 3 days is higher than 17% and increases to 25%
on the 14th day [12].

Themeta-analys of publications from 1950 to 2015 col-
lected data from 2,634 patients. The authors show quite
wide limits of the risk of recurrent stroke or TIA: within the
first three days - 2.0-17.2%; during the first week - 0-22,1%;
within 2 weeks - 0-29.6%. Interestingly, the risk of a repeat
marker event, according to this meta-analysis, is reduced
to 11.1% on 30 day [13].

Guided by the information of these studies, which are
based on sufficiently large clinical material, urgent and
early revascularization of the brain is appropriate.

According to the European management of atheroscle-
rotic carotid and vertebral artery disease in symptomatic
patients with stenosis of 50-99%, revascularization is re-
quired within 14 days after the onset of the neurological
deficiency (class of evidence I, level A), and in case of an
increase in the neurological deficit, preference is given to
the urgent CEA in the first day (class of evidence IIa, level
C). To reduce the risk of postoperative intracranial hemor-
rhage in patients with ischemic lesions of more than 1/3 of
the cerebral hemisphere, with a disturbance in conscious-
ness and severity of neurological disorders greater than 3
points on the modified Rankin score, revascularization
should be delayed (class of evidence of class I, level C) [14].

Several publications concerned the organization of ur-
gent CEA. So in a joint work of scientists from London and
Ontario (Erin Dyer et al.,, 2013), attention was drawn to
the “circle of hell” that should be addressed to the patient
after the development of a neurological deficiency before
being hospitalized for surgical treatment. This undoubtedly
influenced the fact that urgent CEA were performed only
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in a small number of patients, since from the onset of the
neurological event to the operation, on average, it ranged
from 82 to 111 days [15].

That is why in Denmark, according to Saeid Shahidi
(2013), no patient was operated in the first two days after
the development of an ischemic stroke or TIA, and only
17% of patients were operated within 2 days of onset of
hospitalization. Most (28%) of brain revascularisations,
among patients with acute neurological deficiency, was
performed only on tehe 8th-14th day after the postponed
marker event [16].

The same author in 2016 repeatedly conducted a study
on the timing of the implementation of CEA in symptom-
atic patients. The results did not differ from the previous
2013 study. So, no patient was operated in the first two
days after the development of neurological deficiency.
Most patients were operated on the 8th-14th day, and the
proportion of such patients increased to 38%. The article
states that aggressive drug therapy allows to refrain from
performing urgent CEA without increasing the risk of
recurrent stroke [17].

Statistic in Sweden is similar, where only 3% of CEA [5]
and in the United Kingdom 3% follow the first two days
after the development of the neurological deficit[1]. Some
higher rates of such operations are in Germany - 9%, but
it is also not optimal [18].

Analyzing the causes of deferral of CEA in the University
Hospital, Lester, M. Ali et al. (2013) found that the main
factors were the development of a marker event during the
weekend (44%) and a lack of free space in the schedule of
operations (24%) [19].

Several countries have developed special stroke centers
that increase patients chances of developing neurological
deficits to receive the earliest surgical help for brain revas-
cularization [2, 20, 21].

In the analysis of the New England (USA) registry from
2003 to 2014, it was found that in this region the number of
early CEA in symptomatic patients is gradually increasing.
In 2014, the percentage of early CEA is about 68%, and
planned - 32%, respectively. According to the authors, the
increase in the proportion of early CEA is a modern trend
in carotid artery surgery [2].

The ESVS European management 2017 reports the results
of three studies on urgent CEA to prevent recurrent isch-
emic stroke in symptomatic patients. These are publications
from Sweden, Great Britain and Germany [14].

In Sweden, according to investigation in 2012, the
frequency of postoperation neurological events among
patients with atherosclerosis of carotid arteries, operated
in the first two days, was 11.5%. In other patients who were
operated later, the incidence of ischemic lesions in the brain
was less than 6% [5]. Studies from the United Kingdom
(2016) and Germany (2016) also indicate the highest risk
of recurrent neurological deficits among patients operated
in the first two days, but did not exceed 6% and amounted
to 3.7% and 3.0% respectively [1, 18].

Therefore, in studies referring to the authors of the ESVS
management, the highest risk of recurrence of stroke was
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in patients who were operated in the first two days after the
first ischemic attack, therefore urgent operating CEA are
not appropriate. However, there are significant differences
in the frequency of this complication after urgent CEA.
This is also observed in other publications.

LM. Loftus with co-authors in 2016, analyzed the results of
33,194 CEA that were included in the UK’s national registry
and concluded that the highest risk of post-surgical stroke
and death was experienced by patients who had experienced
CEA in the first two days after the onset of symptoms, which
was 3.7%. The frequency of complications in patients who
were operated later did not exceed 2.6% [1].

An article from Goteborg S. Stromberg with co-authors
(2015) reported the results of the treatment of 321 patients
who had undergone CEA. The incidence of recurrent stroke
in patients who were operated during the first 2 days was
20%, and among those who were operated 2 days after the
postmarked event - 5%. However, it should be noted that in
the first group the number of patients was only 15 patients,
in contrast to the second group included 297 patients [10].

In the publications of 2017, Efthymios D. Avgerinos and
his collaborators from the United States and A. Nordanstig
from Goteborg there were analyzed the results of CEA in
989 and 418 symptomatic patients with atherosclerotic
lesions of the carotid arteries. The frequency of an early
postoperative stroke in a group of patients who undergo
CEA in the first two days after the transmitted neurological
deficiency was 7.3-8%. It is statistically significantly higher
than in patients who were operated 2-14 days after a neu-
rological deficiency, in which the incidence of ischemic
stroke did not exceed 4% [2, 21].

These findings correlate with the results of the analysis
of the Paola De Rango conducted in 2015. According to
their data, the highest risk of post-surgical stroke or death
in patients undergoing CEA in the first 2 days is 8.44%.
Among the patients operated later from the moment of
neurological deficiency, the given risk decreases. In general,
the risk of postoperative ischemia or death among patients
who had an early CEA was 3.77% [22].

In 2013, in Switzerland, Mono M. et al. compared the
results of the surgical treatment of 94 patients: 85 of them
suffered from CEA, and 9 - stenting. For the duration of the
surgical intervention, patients were divided into 3 groups:
in the first 3 days, within 3-7 days and from the week to two
after the transmitted neurological deficiency. As a result,
the incidence of repeat cerebrovascular events was the
lowest in patients who operated for 3-7 days and amounted
to 2.4%. These rates in groups of operated patients in the
first 72 hours and from the 7th to 14th day after the marker
event were 11.4% and 7.9% respectively [9].

Similar conclusions were made by Austrian researchers
who analyzed the results of the treatment of 761 patients
with symptoms of neurological deficiency. Most often,
stroke and death were observed in patients who performed
CEA from the 8th-14th days after the transient neurological
deficiency, and at least from 3rd-7th day [23].

So, Swiss and Austrian surgeons consider that it is most
appropriate to perform surgical interventions in the period

from 3dr to 7th day after the onset of an ischemic attack,
which is an early CEA in the first week.

In Croatian clinics from 2008 to 2014, 69 early CEA were
performed in symptomatic patients in the first 14 days after
the development of neurological deficits. Postoperative
stroke arose at 5.79% [24]. This indicator is high enough,
but below 6%, and is acceptable in accordance with the
European guidelines for the treatment of atherosclerosis
of the carotid and vertebral arteries.

James E. Meschia, with a group of contributors from
the United States, Canada and England, compared the
results of early, delayed, and planned CEA treatments.
The work showed the safety of CEA in symptomatic pa-
tients, regardless of the duration of the operation after the
primary neurological deficiency. Among 597 patients, the
risk of postoperative stroke or death after CEA in the first
two weeks was 2.6%, from 15 days to 60 days - 2.3%, in 2
months - 2.8% [25].

In 2017, Barbara Rantner and colleagues conducted
a goal analysis of 4 randomized trials. According to his
results, the frequency of postoperative stroke is lower af-
ter CEA, which was performed by symptomatic patients
during the first week after the marker event, than in the
operated symptomatic patients after 7 days (1.3% vs. 3.6%
respectively) [26].

In the publication of Emiliano Chisc with co-authors
of 2015, the results of surgical treatment of 322 patients
with acute neurological deficiency within 30 days have
been analyzed. In 3 (10%) patients who were operated
during the first two days, an early postoperative ischemic
stroke developed. Among patients in other groups, the
incidence of postoperative stroke was the highest in the
group of patients who were operated from 15th-30th day
after the primary neurological deficiency and amounted
to 0.4% [27].

In favor of early CEA, there is information from Thierry
Merlini et al. (2014) that analyzed the results of early CEA
in 91 patients operated in two centers in France from 2011
to 2013. Neurological deficiency after the operation de-
veloped in only 1 patient in 27 patients with TIA and 1 in
64 patients after acute ischemic stroke. The most frequent
complication after such operations, the authors consider
postoperative hematomas - 7,7% [28].

In 2014, the work of Tsivgoulis et al., which analyzed the
results of urgent CEA among patients with acute neuro-
logical deficiency, developed after carotid stenting (CAS).
The sample included 165 patients from 5 centers. In 70% of
patients afterCAS , an ischemic stroke was developed, and
in 30% - TIA, of which 6% is crescendo TIA. 20 patients
were operated in the first 2 days after the development of
neurological deficiency, the remaining 145 - in the range of
3 to 14 days. So in the first group the recurrent stroke was
diagnosed in 2 patients (10%), and in the second group - 6
(4.1%) [29].

Active surgical tactics is recommended by Samuel Bruls
et al, who in 2013 published a 5-year experience of urgent
CEA in patients with carotid stenosis and brain ischemia
at the University of Liege Hospital. Despite a small sam-
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ple (30 patients in total), there was no re-stroke or TIA,
1 (3.3%) died of a primary stroke, and in 5 (17%) - the
clinical picture did not improve. The authors specify that
when neuroimaging in patients, the diameter of the center
of ischemia of the brain did not exceed 1.5 cm [20].

Authors from Turin, under the guidance of Emanuele
Ferrero (2014), emphasize that in order to correctly com-
parisonof the frequency of complications after CEA, apart
from the spread of the focus of brain ischemia, the clinical
course of TIA should be taken into account. The researchers
analyzed the results of CEA performed for 48 hours in 176
patients with acute neurological deficiency. 55 of them had a
classical TIA, 55 - an increasing TIA, 66 - a progressive brain
infarction. The percentage of postoperative ischemic stroke
and death was the highest in the group with progressive
ischemic stroke of the brain and amounted to 7.6% [30].

Similar findings were made by Rodolfo Pini with co-au-
thors (2017) from the University Hospital in Bologna. Thus,
after urgent CEA, a cerebral infarction among the 87 patients
with an increasing TIA occurred in 5.5%, and among 56
patients with classical TIA - only 1.6%. In total, the incidence
of cerebral infarction and death was also higher among
patients with unstable TIA - 6% and 2.2% respectively [31].

Some other results were received by IacopoBarbetta with
co-authors from Milan. In a study of 90 post-KE patients
with acute cerebral ischemia, which were evenly divided
into 2 groups (operated for 48 hours and later), the risk of
postoperative re-stroke, regardless of the type and stability
of the neurological deficiency, was higher in 6% in the
second group and amounted to 8.8% [32].

A small study of CEA results from the 3rd to 10th days
after a neurological event in 2012 was conducted by Geor-
giosTsivgoulis. According to the design of the study, all
patients from the onset of neurological deficiency received
dual disaggregation therapy - aspirin and clopidogrel. None
of the 11 patients experienced severe complications within
30 days after surgery [33].

The 2013 Leicester study (475 patients) has shown that
the risk of recurrent stroke and death after CO in patients
with a recent neurological deficiency decreases over time
from marker events and does not exceed 3%. In the first
two days, this risk is 2.4%, in 3rd-7th day - 1.8%, 8th-14th
and in two weeks - 0.8% [34].

In the scientific article of the authors from Germany in
2016 under the direction of PavlosTsantilas, the results of
surgical treatment of 56,336 patients with neurological
deficiency that were conducted within 180 days after the
development of the neurological deficiency were highlight-
ed. The patients were divided into four groups: operated
in the first two days, from the 3rd-7th day, in the interval
from the 8th-14th day and 15th-180th day. Most often,
recurrent ischemic deficiency - 3.0% occurred in patients
who were operated in the first two days. Its risk was reduced
to 2.3% in patients who had been exposed to CEA within
15 to 180 days after the marker event [18].

In 2015, Charmoille E. et al. analyzed the results of
treatment of patients with acute neurological deficiency
that were operated before and after two weeks after the
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marker event. In total, 149 CEA were performed, 62 of
them - within the first 2 weeks after the development of
neurological deficits, 87 - after 14 days. The authors did
not find a statistically significant difference in the results
of treatment depending on the terms of CEA [3].

A group of authors led by SumanAnnambothla from the
University of Chicago studied the direct and delayed fol-
low-up of 10 years of treatment of 312 patients depending
on the duration of CO after the development of neurological
deficits. Despite the fact that among the analyzed intervals
the highest incidence of postoperative ischemic stroke was
6% in the group operated from 8 to 14, it was in this group
that the lowest frequency of cerebral infarction was 10 years
after CEA. In general, according to the results of this study,
CEA within the first 30 days, after the development of an
ischemic disaster of the brain, is a safe operation [4].

CONCLUSIONS

So, there is unanimous opinion that when choosing a
treatment method and terms for performing a CEA, it is
necessary to take into account the prevalence of ischemic
focal area of the brain, the severity of the patient’s condition
and the severity of the course of the disease. Organizational
and paramedical factors should not be influenced by the
timing of surgical care for patients with ischemic lesions of
the brain.In the classic course of ischemic stroke or TIA, the
best treatment results are obtained when the CEA is per-
formed from the 3rd-7th day after the marker event. With
crescendo TIA or stroke-in-evolution, despite the fact that
the risk of complications and disability after surgical treat-
ment may be higher than 6%, CEA should be performed
as soon as possible to restore brain revascularization and
prevent the fatal progression of neurological deficiency.

REFERENCES

1. Loftus|, Paraskevas K, Johal A, Waton S, Heikkila K, Naylor A et al. Delays
to Surgery and Procedural Risks Following Carotid Endarterectomy in
the UK National Vascular Registry. Journal of Vascular Surgery. 2016;
52(4):438-443.

2. Avgerinos E, Farber A, Abou Ali A, Rybin D, Doros G, Eslami M. Early
carotid endarterectomy performed 2 to 5 days after the onset
of neurologic symptoms leads to comparable results to carotid
endarterectomy performed at later time points. Journal of Vascular
Surgery. 2017;66(6):1719-1726.

3. Charmoille E, Brizzi V, Lepidi S, Sassoust G, Roullet S, Ducasse E
et al. Thirty-day Outcome of Delayed Versus Early Management
of Symptomatic Carotid Stenosis. Annals of Vascular Surgery.
2015;29(5):977-984.

4. Annambhotla S, Park M, Keldahl M, Morasch M, Rodriguez H, Pearce
W et al. Early versus delayed carotid endarterectomy in symptomatic
patients. Journal of Vascular Surgery. 2012;56(5):1296-1302.

5. Stromberg S, Gelin J, Osterberg T, Bergstrom G, Karlstrom L, Osterberg
K. Very Urgent Carotid Endarterectomy Confers Increased Procedural
Risk. Stroke. 2012;43(5):1331-1335.

6. Rothwell P, Eliasziw M, Gutnikov S, Warlow C, Barnett H. Endarterectomy
for symptomatic carotid stenosis in relation to clinical subgroups and
timing of surgery. The Lancet. 2004;363(9413):915-924.



EARLY CAROTID ENDARTERECTOMY IN SYMPTOMATIC PATIENTS

7.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Johansson E, Aerlov C, Wester P. Risk of Recurrent Stroke before Carotid
Endarterectomy: The ANSYSCAP Study. International Journal of Stroke.
2012;8(4):220-227.

. Marnane M, Prendeville S, McDonnell C, Noone I, Barry M, Crowe M

et al. Plague Inflammation and Unstable Morphology Are Associated
With Early Stroke Recurrence in Symptomatic Carotid Stenosis. Stroke.
2014;45(3):801-806.

. Mono M, Steiger |, Findling 0, Jung S, Reinert M, Galimanis A et al. Risk

of very early recurrent cerebrovascular events in symptomatic carotid
artery stenosis. Journal of Neurosurgery. 2013;:1620-1626.
Stromberg S, Nordanstig A, Bentzel T, Osterberg K, Bergstrom G. Risk
of Early Recurrent Stroke in Symptomatic Carotid Stenosis. European
Journal of Vascular and Endovascular Surgery. 2015;49(2):137-144.
Bonifati D, Lorenzi A, Ermani M, Refatti F, Gremes E, Boninsegna C et al.
Carotid stenosis as predictor of stroke after transient ischemic attacks.
Journal of the Neurological Sciences. 2011;303(1-2):85-89.

Ois A, Cuadrado-Godia E, Rodriguez-Campello A. High Risk of Early
Neurologic Recurrence in Symptomatic Carotid Stenosis. Journal of
Vascular Surgery. 2009; 40(8):2727-31.

Tsantilas P., Kihnl A., Kallmayer M., Knappich C., Schmid S.,
Kuetchou A et al. Stroke Risk in the Early Period After Carotid Related
Symptoms: a Systematic Review. The Journal of Cardiovascular
Surgery.2015;56(6):845-852.

Naylor A, Ricco J, de Borst G, Debus S, de Haro J, Halliday A et al. Editor’s
Choice — Management of Atherosclerotic Carotid and Vertebral Artery
Disease: 2017 Clinical Practice Guidelines of the European Society for
Vascular Surgery (ESVS). European Journal of Vascular and Endovascular
Surgery. 2018;55(1):3-81.

Dyer E, Lownie S, Ferguson G. Wait Times for Carotid Endarterectomy,
London Ontario 2006-2007. The Canadian Journal of Neurological
Sciences. 2013;40(03):330-333.

Shahidi S, Owen-Falkenberg A, Hjerpsted U, Rai A, Ellemann K. Urgent Best
Medical Therapy May Obviate the Need for Urgent Surgery in Patients With
Symptomatic Carotid Stenosis. Stroke. 2013;44(8):2220-2225.

Shahidi S, Owen-Falkenberg A, Gottschalksen B, Ellemann K. Risk of early
recurrent stroke in symptomatic carotid stenosis after best medical therapy
andbefore endarterectomy. International Journal of Stroke. 2015;11(1):41-51.
Tsantilas P, Kuehnl A, Konig T, BreitkreuzT, Kallmayer M, Knappich Cetal. Short
Time Interval Between Neurologic Event and Carotid Surgery Is Not Associated
With an Increased Procedural Risk. Stroke. 2016;47(11):2783-2790.

Ali M, Stephenson J, Naylor A. Delay Prior to Expedited Carotid
Endarterectomy: A Prospective Audit of Practice. European Journal of
Vascular and Endovascular Surgery. 2013;46(4):404-410.

Bruls S, Desfontaines P, Defraigne J, Sakalihasan N. Urgent Carotid
Endarterectomy in Patients with Acute Neurological Symptoms: The
Results of a Single Center Prospective Nonrandomized Study. AORTA.
2013;1(2):110-116.

Nordanstig A, Rosengren L, Strémberg S, Osterberg K, Karlsson L, Bergstrom
G et al. Editor’s Choice — Very Urgent Carotid Endarterectomy is Associated
withan Increased Procedural Risk: The Carotid Alarm Study. European Journal
of Vascular and Endovascular Surgery. 2017;54(3):278-286.

De Rango P, Brown M, Chaturvedi S, Howard V, Jovin T, Mazya M et
al. Summary of Evidence on Early Carotid Intervention for Recently
Symptomatic Stenosis Based on Meta-Analysis of Current Risks. Stroke.
2015;46(12):3423-3436.

Rantner B, Schmidauer C, Knoflach M, Fraedrich G. Very Urgent Carotid
Endarterectomy Does Not Increase the Procedural Risk. Journal of
Vascular Surgery. 2015;49(2):129-136.

24,

25.

26.

2].

28.

29.

30.

31

32.

33.

34.

Ivko3ic A, Trajbar T, Budincevi¢ H, Antoli¢ S, Lojo N, Oberhofer D. Early
carotid endarterectomy in symptomatic patients - our experience.
ActaMedicaCroatica. 2014;8(3):289-293.

Meschia J, Hopkins L, Altafullah I, Wechsler L, Stotts G, Gonzales N et
al. Time From Symptoms to Carotid Endarterectomy or Stenting and
Perioperative Risk. Stroke. 2015;46(12):3540-3542.

Rantner B, Kollerits B, Roubin G, Ringleb P, Jansen 0, Howard G. Early
Endarterectomy Carries a Lower Procedural Risk Than Early Stenting
in Patients With Symptomatic Stenosis of the Internal Carotid Artery.
Journal of Vascular Surgery. 2017; 48(6):1580-1587.

Chisci E, Pigozzi C, Troisi N, Tramacere L, Zaccara G, Cincotta M et al.
“Thirty-Day Neurologic Improvement Associated with Early versus
Delayed Carotid Endarterectomy in Symptomatic Patients”. Annals of
Vascular Surgery. 2015;29(3):435-442.

MerliniT, Péret M, Lhommet P, Debiais S, Marc G, Godard S et al. Is Early
Surgical Revascularization of Symptomatic Carotid Stenoses Safe?.
Annals of Vascular Surgery. 2014;28(6):1539-1547.

Tsivgoulis G, Krogias C, Georgiadis G, Mikulik R, Safouris A, Meves S et
al. Safety of early endarterectomy in patients with symptomatic carotid
artery stenosis: an international multicenter study. European Journal of
Neurology. 2014;21(10):1251-1276.

Ferrero E, Ferri M, Viazzo A, Labate C, Berardi G, Pecchio A et al. A
Retrospective Study on Early Carotid Endarterectomy within 48 Hours
after Transient Ischemic Attack and Stroke in Evolution.Annals of Vascular
Surgery. 2014;28(1):227-238.

Pini R, Faggioli G, Gargiulo M, Gallitto E, Cacioppa L, Pilato A et al. SS07.
Crescendo and Single TIA: Two Different Scenarios of Urgent Carotid
Revascularization. Journal of Vascular Surgery. 2017;65(6):48S.
Barbetta I, Carmo M, Mercandalli G, Lattuada P, Mazzaccaro D,
Settembrini A et al. Outcomes of urgent carotid endarterectomy for
stable and unstable acute neurologic deficits. Journal of Vascular
Surgery. 2014;59(2):440-446.

Tsivgoulis G, Kerasnoudis A, Krogias C, Vadikolias K, Meves S,
Heliopoulos I et al. Clopidogrel Load for Emboli Reduction in Patients
With Symptomatic Carotid Stenosis Undergoing Urgent Carotid
Endarterectomy. Stroke. 2012;43(7):1957-1960.

Sharpe R, Sayers R, London N, Bown M, McCarthy M, Nasim A et al.
Procedural Risk Following Carotid Endarterectomy in the Hyperacute
Period after Onset of Symptoms. European Journal of Vascular and
Endovascular Surgery. 2013;46(5):519-524.

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

CORRESPONDING AUTHOR

Roman I. Trutiak

Viyhovskyistr, 57/57, Lviv, 71054, Ukraine
tel: +380685018894

e-mail: trutiak_ro@yahoo.com

Received: 18.03.2019
Accepted: 24.04.2019

927



Wiadomosci Lekarskie 2019, tom LXXII, nr 5 cz |

© Wydawnictwo Aluna

PRACA POGLADOWA
REVIEW ARTICLE

METHODS OF TRANSMISSION AND FEATURES
OF THE COURSE OF HEPATITIS CVIRUS INFECTION
IN CHILDREN: MEDICAL AND SOCIAL ASPECTS

Nataliia 0. lakovenko, Maksim Y. Zak, Mykola 0. Klymenko, Svetlana V. Zhuk, Olena K. Nuzhna

PETRO MOHYLA BLACK SEA STATE UNIVERSITY, MYKOLAIV, UKRAINE

ABSTRACT

Introduction: Hepatitis C virus (HCV) infection is a major global problem. According to WHO, 150-200 million people globally have hepatitis C infection. Even though HCV
infection morbidity rate in children is relatively low in comparison with the adult population, approximately 5 million children in the world have active HCV. There is a number

of differences between HCV infection in adults and in children. However, the data pertaining to this issue is controversial.

The aim: Research, analysis and synthesis of information from contemporary literature on transmission of infection and characteristics of the course of HCV infection in children.

Materials and methods: Analysis and synthesis of information from contemporary literature on transmission of infection and characteristics of the course of HCV infection

in children were conducted.

Conclusions: Information from literature of the latest years on peculiarities of infection, disease course and complications of HCV infection in children was analyzed and

summarized in this article.

KEY WORDS: hepatitis C virus infection, children, course of disease, medical and social aspects

INTRODUCTION
Hepatitis C virus (HCV) infection is a major global prob-
lem. There has been a prominent increase in HCV morbid-
ity rates in recent years, including the instances of chronic
forms of disease. According to WHO, there is an estimated
150-200 million people suffering from HCV infection and
350,000 people per year die of complications — advanced
liver failure, hepatic cirrhosis and hepatocellular carcinoma
[1]. Already, the overall number of patients with hepatites
in the world is 14-15 times more than the number of
patients with HIV. Viral hepatites are 50-100 times more
contagious, than HIV [2]. Even though viral hepatitis C
morbidity rate in children is relatively low in compari-
son with the adult population, approximately 5 million
children in the world have active HCV infection [3].
According to WHO, Ukraine has an average hepatitis C
morbidity rate — approximately 3% of citizens are infect-
ed, which amounts to approximately 1170,000 people.
However, subsequent to the results of selective risk groups
monitoring, HCV morbidity rates among some of them are
significantly higher than the average, reaching 40-60%. In
accordance with official statistics in Ukraine in recent years
chronic HCV morbidity rates in children vary between
0.25 and 0.3 per 1000 and 1.04-0,55 per 100000 children
under 17 years old [2].
It is worth mentioning that chronization frequency of
diseases caused by hepatotrophic viruses in children is dif-
ferent from adults and depends on the child’s age when he
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was infected and reaches its maximum (up to 90%) during
the first year of life, as well as in early childhood, which is
caused by physiological aspects of a child’s organism and
immaturity of the immune system [4].

THE AIM

Research, analysis and synthesis of information from con-
temporary literature on transmission of infection and char-
acteristics of disease course of HCV infection in children.

MATERIALS AND METHODS

Analysis and synthesis of information from contemporary
literature on transmission of infection and characteristics
of the course of HCV infection in children were conducted.

REVIEW AND DISCUSSION

Hepatitis C virus (HCV) infection is an infectious disease
induced by hepatitis C virus with bloodborne transmission
mechanism and predominant injury of liver, as well as
other internal organs.

Hepatitis C virus is a RNA virus and belongs to Flaviviridae
family. Its main distinctive feature is incredibly variable -
ability to make up the so called “quasispecies”, which makes
it easy for the virus to avoid immune response, and the
antibodies produced by the organism become “witnesses’,
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markers of infection and fail to resist HCV reinfection of
homologous and other strains.

Today virus genotypes include 11 types, as well as more
than 100 of its subtypes and a vast amount of so called
quasispecies. Genotypes 1a, 1b, 2a, 2b, 2c and 3a constitute
more than 90% of all virus isolates obtained in North and
South America, Europe, Russia, China, Japan, Australia and
New Zealand. Genotypes 4, 5a and 6 are found in Central
and South Africa and in South-East Asia respectively. In
Ukraine genotypes 1b (approximately 70%) and 3a prevail.
Genotype does not affect the result of the disease, however
it allows for predicting the effectiveness and duration of
treatment. Poor response to interferon therapy is more
often associated with types 1 and 4; hepatic steatosis is
often associated with type 3.

The main site for HCV replication are liver hepatocytes,
and other extrahepatic replication regions are lymphocytes
and mononuclear cells of the peripheral blood (they ac-
count for about 3.1% of the viral load).

People’s natural susceptibility to the HCV is high. The
source of infection are patients with acute or chronic HCV
infection and carriers of the virus. The virus appears in the
blood 1-3 weeks after infection.

Acute hepatitis C is an acute HCV infection in a patient
who has not been diagnosed with hepatitis C and hepatitis
symptoms 6 months prior. Acute HCV infection is often
asymptomatic and does not manifest clinically. Acute HCV
in newborns is defined by detection of HCV RNA in the
newborn’s blood in the first 1-6 months of life, usually
in the context of mother-to-child transmission of HCV.
Newborns often have spontaneous regression of HCV.
Neonatal HCV infection should be distinguished from
perinatal transitory viremia when HCV RNA is detected
in peripheral blood in the period of 0-5 days after birth.

In 20-30% of cases acute HCV infection can result in
recovery with complete normalization of alanine amino-
transferase (ALT) and the disappearance of HCV RNA for
6 to 12 months, but in the case of chronic hepatitis and
progression of liver disease, there is a risk of developing
liver cirrhosis and hepatocellular carcinoma. Fulminant
forms of HCV in children are rare. Patients with immuno-
suppression (HIV infection, onco-hematologic pathology,
diabetes mellitus, etc.) have a more severe course and more
rapid progression of the disease. Hepatocellular carcinoma
(HCC) is rarely found in children, and almost exclusively
reported in children with cirrhosis. There are reports stat-
ing that children with chronic HCV infection and a history
of leukemia may have an increased risk of HCC, but the
data are limited [5]. To children with HCV infection and
concomitant diseases such as obesity, non-alcoholic fatty
liver disease and congenital heart defects with increased
pressure in the right heart, and children receiving hepato-
toxic drugs doctors should pay more attention and monitor
the course of the disease and its progression [6].

The chronic HCV infection is diagnosed in cases where
there are signs of active viral infection with detectable HCV
RNA for a period of at least 6 months with progressive
liver damage.

The spontaneous regression of HCV infection is diag-
nosed in case of disappearance of previously detectable
HCV RNAs without any treatment, as evidenced by ob-
taining two consecutive negative tests for the presence of
HCV RNA at intervals of at least 6 months.

The most common ways of infecting a child with HCV
in developed countries is the vertical transmission of the
virus from the RNA-positive HCV mother. The average
risk of HCV transmission from mother to child is 4.7-6.7%
[7]. According to Moskovska I.A. (2007), the genotype
and maternal viral load (more than 1 million copies /
ml) are attributed to the increased risk of perinatal HCV
transmission [3]. The presence of a co-infection of the im-
mune deficiency virus (HIV) / HCV virus with the mother
increases the chances of mother-to-child transmission by
90% compared with HCV monoinfection; in such patients,
the vertical transmission rate is 20% [8]. Internal fetal mon-
itoring, prolonged rupture of fetal membranes and fetal
hypoxia during delivery may increase the risk of infection.

In other cases, the infection results from contact with
contaminated blood products, transplantation of infected
organs, and in patients with prolonged dialysis of the kid-
neys. In addition, HCV infection occurs during using of
personal hygiene products (toothbrushes, manicure scis-
sors) with remains of blood infected with hepatitis C takes
place, applying tattoos or piercings, injecting drugs [6].

In developing countries, the horizontal pathway of
infection is prevalent - blood transfusion and infusion of
blood components. This way of transmission of hepatitis
Cvirus is widely studied in Egypt. According to the results
of Egyptian doctors’ research, the highest risk factors for
HCV infection were surgical interventions and blood
transfusions. The highest risk factor for HCV persistence
was the treatment of teeth and male sex, especially in those
children who had high ALT levels and AST oscillations [9].

Concomitant diseases play a certain role in the infection
and subsequent flow of HCV. As demonstrated in foreign
research, comorbid conditions were present in 45.9% of
HCV-positive children and included chronic blood diseas-
es such as thalassemia and hemophilia (59%), insulin-de-
pendent diabetes mellitus (12%), and other concomitant
diseases (29%). Children with concomitant diseases had a
lower body mass index and significantly higher incidence
of such symptoms as abdominal pain, jaundice, hepato-
megaly and splenomegaly [9].

It is important to note that hepatitis C is not transmitted
through air, uninjured skin, accidental social contact and
breastfeeding [3, 10]. But if the HCV-positive mother’s
nipples and/or surrounding areola are cracked and bleed-
ing, she should stop nursing temporarily. Once her nipples
are no longer cracked or bleeding, she may fully resume
breastfeeding.

It was established that there is a possibility of fami-
ly-owned transmission of HCV infection. According to
some authors, the risk of transmission of HCV does not
exceed 2% in families where 1 person is infected [11], ac-
cording to other authors - the risk of transmission of HCV
from child to child in one family is 31%, from mother to
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child - 23%, from father to child - 12% [12]. There is no
data on the transfer of HCV infection among children in
kindergartens.

The risk of HCV infection during sexual intercourse in
a stable sexual relationship is negligible, but this can not
be a reason for sexually active adolescents to ignore the
rules of safe sex.

There is a number of differences in HCV infection in adults
and in children. But the data on this issue is ambiguous. It is
believed that children have a higher incidence of spontaneous
regression of chronic HCV and slower rate of disease progres-
sion compared to adults, a predominantly mild asymptomatic
course with a slight increase in transaminases [5, 11]. Thus,
as shown by studies of various authors, in infants infected
as a result of vertical transmission the level of spontaneous
regression of the disease reaches 25 - 40%. In most patients,
spontaneous regression was observed at the age of up to 24
months [8, 13]. According to the results of Italian research,
spontaneous regression for genotypes la, 1b, 2, 3 and 4 was
observed respectively in 5%, 2.5%, 7%, 32% and 6% of as-
ymptomatic HCV patients during the first 3 years oflife [14].
According to another European study, among 155 children,
the diagnosis of HCV which was put immediately after birth,
spontaneous regression was observed in 17% of patients up to
2 years of life, 24% to 3 years and 30% to 5 years of life [15].
According to another study, only in 6 out of 332 (1.8%) of
HCYV infected children portal hypertension with ascites and
varicose veins took place in the course of the disease. In two
patients, these symptoms and signs appeared at an early age
(2 and 5 years), while in 4 older ones - 11-15 years. In another
European study, only in 0.5% (in one child out of 194 infected)
the disease went into a stage of decompensation and required
liver transplantation at the age of 19 years. All of these children
were infected with the HCV genotype 1a [16].

According to other international studies, the risk of pro-
gression is higher in infants and early childhood than in
adulthood, in almost 85% of patients infected with HCV
infection in childhood the disease goes into chronic phase,
20-30% of them develop liver cirrhosis in 20 years [2]. This
is confirmed by the results of a study conducted by prof.
Uchaikin V.E in the clinic of RAMS out of 204 children with
chronic HCV infection liver tissue fibrosis was detected
in 97% of them in 10-13 years, and in 10% of cases liver
cirrhosis was formed in the first 5-8 years. Long sponta-
neous remission was observed only in 8% of children. In
82% of patients with chronic HCV infection the course of
disease was low-symptomatic but with prolonged activity
of the process (increased activity of ALT) and viral repli-
cation (detection of HCV RNA in PCR). In more than half
of the children, subsequent biopsies of the liver revealed
an increase in fibrosis, with the main factor determining
the pace of this increase (in the absence of factors causing
gapatotoxicity such as alcohol, drugs, concomitant severe
diseases and metabolic disorders, drug load, stress and
etc.) was the duration of infection, especially with present
viral replication [4].

Similar data was obtained by other researchers. Retrospective
analysis of 105 anti-HCV positive Egyptian children showed

930

that HCV RNA was detected in more than half of the sub-
jects. Sixty percent of RNA-positive children with HCV have
undergone diagnostic liver biopsy, in which chronic hepatitis
was detected in 73% of the subjects, cirrhosis - only one, and
seven children (27%) had a normal histology of the liver [17].

Thus, we can assume that HCV is not always a nonma-
lignant illness in childhood.

The issue of the course of chronic HCV in children, the
timing of the formation of liver cirrhosis, the conditions
for progression of the disease and the incidence of liver
cancer are still not fully understood.

Generally minimal clinical symptomatology impedes
timely diagnosis of HCV infection in children. More than
three quarters of children have no symptoms. Minimal
nonspecific and short-term symptoms at the onset of the
disease are found in approximately 15% of children (fever,
lethargy, anorexia, nausea, vomiting and abdominal pain).
These symptoms may be accompanied by dark urine col-
oration, arthralgia, and yellowness of the skin and sclera.

The rate of progression of chronic HCV infection in chil-
dren, as well as in adults, is determined by the characteris-
tics of fibrogenesis in the liver. In this regard, it is extremely
important to timely diagnose the stages of fibrosis, which
largely determines the need for antiviral therapy (AVT).
The rates of progression of liver fibrosis are individual
and are defined by the factors of the host (iron overload,
steatosis, duration of infection, etc.) and the factors of the
virus (the genotype of the virus, viral load) [18].

Staging of the disease in children can be accomplished
by physical examination and estimation of usual laboratory
parameters, including albumin, serum aminotransferase,
total bilirubin, international normal ratio (INR) and plate-
let count every 6-12 months [6]. It should be noted that
levels of serum aminotransferases do not always reflect
the severity of the disease in children. In one study, almost
33% of children turned out to have normal levels of ami-
notransferase, despite severe inflammation and necrosis,
as was established after a biopsy [12].

For children with progressing liver disease it is recom-
mended to first visualize the liver to evaluate splenomegaly
or venous colaterals using ultrasonography of the liver
instead of CT or MRI because of its wide availability and
the absence of ionizing radiation [6].

Liver biopsy still remains to be the “golden standard”
for assessing the stage of liver fibrosis in both adults and
children, however, its implementation is associated with the
risk of serious complications and requires the availability of
trained specialists. That is why the research of the informa-
tivity of non-invasive methods of diagnosing liver fibrosis
is actively being conducted. Significance of direct (level of
hyaluronic acid (HA), collagen type I and IV, procolagen
type III, tissue inhibitor of metalloprotease I and II type,
tissue type Il and III type in the blood serum) and indirect
(Fiber Test (FT), Fiber Meter, Fiber Max, etc.) methods for
evaluating liver fibrosis have been studied mainly in adults
[13,19]. For children such data is insufficient and therefore
needs further research.

The index of histological activity (HAI), which was first
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proposed by Knodel (1981), is widely used to determine the
stage of the liver disease. The score is set in a gradation from
0 to 18 points. In the study of Italian and Spanish doctors,
through the examination of children with hepatitis C it was
found that in most patients the index of histological activity
(HATI) was low, with an average of 3.6 (in the range of 0 to 11).
Normal histology of the liver or minimal changes were de-
tected in 14 of 80 cases, chronic hepatitis with low activity in
48 cases and a highly active form in 17 cases. Those children
who were diagnosed with highly active chronic hepatitis
were significantly older (12 years) than children with chronic
hepatitis with low activity or minimal liver damage (8 years).
Only one in 80 children (1.3%) had cirrhosis of the liver [16].
Fibrosis indicators firmly correlated with the duration of the
disease and portal inflammation at the same time. In a later
report, according to the results of this study, liver fibrosis was
evaluated with a simpler system, the so-called METAVIR
scale. According to this scale, histological activity is classified
aslight (A1), moderate (A2) or pronounced (A3). The study
revealed a strong correlation between the stage of fibrosis,
the age of children during biopsy and the duration of their
infection. Using a linear progression analysis, the average
rate of progression of fibrosis was calculated to be 0.227 +
0.372 units of METAVIR per year with an average of 0.148,
and thus the mean time to cirrhosis was 28 years.

In recent years there have been publications devoted to the
role of genetic factors of the host in the course of chronic viral
hepatitis. At the present stage, molecular genetic methods have
found that changes in the cluster of cytokine genes located on
the 19th human chromosome are the main factors that deter-
mine the features of antiviral protection of the organism. The
greatest significance is polymorphism in the region adjacent
to the gene of interleukin (IL) -28V [20]. It was established
that the polymorphisms of the IL-28B gene determine the
possibility of prognosis of self-mediated elimination of HCV,
the effectiveness of antiviral therapy and affect the progres-
sion of fibrosis. Carriers of genotypes rs12979860 C/C and
rs8099917 T/T are associated with spontaneous elimination
of hepatitis C virus [21]. There are publications that confirm
that the IL-28B genotype is the independent and most reliable
predictive factor in the response to AVT in patients with CHC.
The association with the frequency of early and sustained
virologic response (SVR) with rs12979860 polymorphism
also was established [22]. There are only a few literary pub-
lications devoted to studying the connection between the
polymorphism variant of the IL-28B gene and the progression
of fibrosis. The correlation between the polymorphism of the
gene IL-28B, the level of gamaglutamyltransferase (GGT),
activity and stage of liver fibrosis in patients with HCG has
been established. [23].

CONCLUSIONS

According to the data acquired from literature, not all
statements on the development of hepatitis C in children
are explicit and a number of open issues still remain, which
requires further study of this problem. Correct diagnostic
tactic, timely diagnosis, distinguishing the form and stage

of the process and appointment of adequate therapy are the
exact factors that positively affect the course of the disease,
give opportunity to avoid complications and preserve a
patient’s chance to live a full life.
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ABSTRACT

Introduction: The fashion for tattoos in Ukraine and in the world is becoming massive among young people and middle-aged people. The existence of a great demand and
the lack of standards that would establish a procedure for the provision of such services in Ukraine lead to the realization of such activities by persons who are not sufficiently
knowledgeable about the safety, contraindications and risks of such activities for the health of a client. The realities of the present time indicate that the unregulated tattoo
services can trigger the outbreak and spread of dangerous infectious diseases, and also pose a threat to public health.

The aim: The objective of this article is to comprehensively analyze and study the main tendencies in the legal regulation of the provision of tattoo services in the EU countries
and the US. The main task of the paper s to distinguish and generalize the positive experience of legal regulation of the provision of tattooing services, to formulate propositions
for their implementation in Ukraine.

Materials and methods: The authors during the research have used theoretical methods (analysis, synthesis, generalization, systematization, etc.) and empirical methods
(observation, classification, etc.). The systematization and analysis of national and international legislation in the field of regulation of tattooing services has been carried out.
Review: The authors of the article have analyzed the tendencies of legal regulation of the provision of tattooing services in the EU countries and the US. Analysis, systematization
and generalization of legal regulation of tattooing in these countries made it possible to find out that the safety of the provision of such services for public health can only be
achieved through comprehensive legal regulation that combines sanitary requirements, vocational training and licensing requirements, infection control and control of chemical
composition of paints for tattoos.

Conclusions: The necessity of introduction of positive experience in legal regulation of tattooing services in Ukraine has been established. It will protect the population from

the spread of dangerous infectious diseases and will promote the health of the youth who massively address for such services.

KEY WORDS: tattooing, infectious diseases, medical risk, infection control, sanitary requirements

INTRODUCTION

Tattooing have been practiced in different cultures for cen-
turies, but today this form of art has undergone significant
changes. More and more young people and middle-aged
people turn to numerous studios or individual masters to
get a picture on the body, trying to express their individu-
ality. According to the analytical report “Safety of Tattoos
and Permanent Makeup. The Final Report” of the Joint
Research Center of the European Commission, 12% of
Europeans have tattoos as of 2016 [1]. According to open
statistics as of 2017 - 4 out of 10 adult US residents have
tattoos [2]. Unfortunately, the collection of statistical data
in Ukraine on this criterion and the registration of persons
who have received a tattoo is not carried out. There is also
no normative regulation of the procedure for providing
tattooing services and requirements for the manufacturers

Wiad Lek 2019, 72, 5 cz. 1, 933-937

of such services in Ukraine. All this suggests that the state
does not perceive a service as the threat to public health,
which is globally recognized as potentially harmful to the
consumer and the one that can contribute to the spread of
dangerous infectious diseases, in particular hepatitis and
HIV / AIDS. In particular, outbreaks of hepatitis among
people who received a tattoo service were recorded at one
time in the United States and Holland.

Considering the fact that Ukraine is the leader in Europe
in terms of the number of HIV-positive people (accord-
ing to estimates at the beginning of 2018, there were 244
000 HIV-positive people in the country, that is, every
hundredth of Ukraine’ citizens aged 15-49 were infected
with HIV [3]), the policy of the state should be aimed at
overcoming this situation and minimizing the possible
ways of spreading the infection. Therefore, special attention
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in Ukraine should be paid to the problem of providing
tattooing services. Besides, the danger to the health of a
consumer of tattoo services can be borne and the use of
harmful pigment. Thus, the tattoos in Ukraine require an
immediate response from the state and the introduction
of a positive international experience of legal regulation
in this area.

THE AIM

The objective of this article is to comprehensively analyze
and study the main tendencies in legal regulation of the
provision of tattooing services in the EU countries and
the US. The main task of the paper is to distinguish and
generalize the positive experience of legal regulation of the
provision of tattooing services, to formulate propositions
for their implementation in Ukraine.

MATERIALS AND METHODS

The authors during the research have used theoretical
methods (analysis, synthesis, generalization, systematiza-
tion, etc.) and empirical methods (observation, classifica-
tion, etc.). The analysis of international legislation in the
field of regulation of tattooing services has been carried
out under the following categories: sanitary require-
ments, training and licensing, infection control, control
over chemical composition of pigments. International
experience of legal regulation of tattooing services has
been systematized and summarized. The application of
these methods allowed to properly justity the conclusions
drawn and to formulate directions for the improvement of
domestic legislation.

REVIEW AND DISCUSSION

In the early 1980s the outbreak of hepatitis B in Amsterdam
was the start of the development of the first guide to hy-
giene for tattoo producers in the Netherlands. Since then,
infection control in the practice of tattoos continues to
prove its importance, since we continue to receive reports
of outbreaks of infectious diseases associated with tattoos
in Europe [4]. The tattoos were generally banned from 1961
through 1996 in the US, due to the outbreak of hepatitis.
However, such an approach of the state has only created the
“shadow” nature of the masters of tattoos. We believe that it
is not appropriate to use the prohibition to apply these legal
relationships. It is more effective to develop efficient norms
of legal regulation of the provision of tattooing services,
which safeguard or minimize the possibility of negative
consequences for the health of consumers of such services.
Besides, masters of tattooing themselves have a desire to
establish requirements for their profession and conduct
research on the safety of ink for tattoos. Rick Stevens, one
of the representatives of this business in the UK, said that
they had to face the influx of cheap Chinese ink of dubious
quality. “Systems for checking the quality of these paints
just do not exist”, - he stressed [5].
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The scientific literature includes for medical risks while
tattooing:

— bacterial infections, which are manifested as acute infec-
tions after tattooing and during tattoo treatment. They
can be local or systemic and ultimately progress to sepsis
(cases of sepsis from tattoos are fixed in Ukraine [6]);

- traumatic and other local skin phenomena due to the
wrong technique of tattooing and amateurism with acute,
sub-chronic or chronic consequences;

- chronic infections associated with tattoos, especially viral
hepatitis B and C and HIV infections;

- manifestations of carcinogenic, mutagenic and reproduc-
tive toxic (CMR) ink ingredients and manifestations of
toxic or allergic effects of metals;

- special chronic reactions, which, for example, are related
to the lymphatic system and pain syndromes;

- manifestations of interaction with a client’s skin diseases,
as well as with general diseases and weaknesses of the
organism [4, p. 219].

Considering the nature of such risks, the preconditions

for their occurrence may be as: the lack of appropriate

measures for disinfection and sterilization of tattoo equip-
ment; the lack of knowledge of the tattoo masters about the
risks and ways of transmitting infectious diseases during
tattooing, methods for preventing allergic reactions and
rules for first aid; the lack of state control over tattoo service
providers; the use of a pigment to perform a picture con-
taining chemical elements that are hazardous to the health
of a client, etc. Taking into account the above-mentioned
preconditions for the emergence of medical risks of tattoos,
it should be noted that security in the provision of such
services can be achieved by defining and consolidating
the requirements for the organization of such activities in
the law. This is about sanitary requirements, requirements
for professional training and licensing, infection control,
control over the chemical composition of tattoo paints, etc.

We will analyze the international norms defining the ways

to overcome the medical risks of using the tattoo according

to each of these requirements.

SANITARY REQUIREMENTS

Most states in the United States have requirements for: the
obligation of the authorized health care authority to check
tattoo salons (Tennessee — every 90 days); restrictions on
the consumption of food and tobacco in the treatment
rooms; requirements for disinfection and sterilization of
equipment; requirements for the separation of procedural
tattoo offices from other premises of the salons; require-
ments for recycling the waste of tattoo procedure. The
Mississippi law provides that all surfaces of the treatment
room, including the ceiling, can be washed [7].

Most of the Member States of the European Union have
the norms of national legislation that establish sanitary
requirements for tattoo salons. In particular, all materials
in Belgium according to Arrété Royal 25/11/2005 régle-
mentant les tatouages et les piercings, must be disinfected
or disposable, the sterilization of heat-resistant materials



INTERNATIONAL EXPERIENCE OF LEGAL REGULATION OF THE PROCEDURE OF TATTOOING SERVICES’ PROVISION...

should be carried out in an autoclave, tattoo studios and
piercings should have the following separate spaces: waiting
area, work zones, zone of decontamination / sterilization,
waste zone and dirty linen [8].

Sanitary rules in Ukraine are foreseen only for the
arrangement of various types of hairdressers and cosme-
tology offices. However, there are no such rules regarding
the arrangement of a tattoo salon or the master’s working
place. The initiative of the National Association of Masters
of Tattoo, Permanent Makeup and Piercing of Ukraine is
positive in this aspect. They offer own sanitary rules for the
arrangement of offices for the members of the Association
on their Internet web-page [9].

REQUIREMENTS FOR PROFESSIONAL TRAINING
AND LICENSING

Almost every American state has requirements for the
licensing of tattoo salons. The US law also requires the
master of tattooing to undergo anatomy and first aid train-
ing. Moreover, the law of the state of Illinois provides that
tattoo services by a person who does not have a medical
license is the violation of Class A (Ill Rev. Stat. 720, §5 /
12C-35) [10].

The license in the Czech Republic, Romania, Belgium,
Italy, Liechtenstein, Malta, Slovenia, Slovakia, Switzerland
and the Netherlands is mandatory to open a tattoo studio
and provide tattoo services. In particular, a tattoo master
in the Czech Republic, according to the Act No. 258/2000
Coll.,, on the protection of public health - must have the
necessary knowledge in the field of public health, verified
by the relevant competent authority [11]. Luxembourg
requires a hairdresser, cosmetologist or master of manicure
diploma to open a salon [12]. In Belgium, the Czech Re-
public, France, Italy, Liechtenstein, Romania and Sweden,
the legislation provides the obligation to take hygiene and
health training courses for tattoo masters. The legislation
of Austria, Denmark and Latvia also provides the need
for special training for those who wish to be engaged in
tattooing activities.

Thelegislation of Ukraine does not contain requirements
for special knowledge or qualification of masters on tattoos,
and the existence of such specialists in the Classifier of
Occupations of Ukraine is not provided at all.

INFECTIOUS DISEASE CONTROL

The federal law of the United States provides the following
measures for the infectious control over tattoo services: the
requirement for the use of sterile equipment and dispos-
able needles; requirement for vaccination of the master of
hepatitis B; an obligation to inform a client about the risks
of the procedure and the particularities of tattoo care; the
customer’s commitment to complete the medical form
[10]. In accordance with the resolutions of the Council of
Europe (ResAP (2008) 1) - Belgium, France, Liechtenstein,
Norway, Slovenia, Spain, Sweden, Switzerland, the Neth-
erlands, Italy, Malta and Romania have introduced special

disposable tattoo containers that provide the sterility of
tattoo ink before the use. The laws of these countries also
stipulate the requirements for the sterility of equipment
and the obligation to use disposable needles. Masters of
tattoos in France, Liechtenstein, Malta, Norway, Slovenia,
Sweden, Switzerland and the Netherlands should provide
clients with extended information on potential health risks,
tattoo care features, tattoo removal procedures, indicate the
need for the consultation with a physician in case of the oc-
currence of complications of health. Many countries, such
as France, Italy, Norway, Switzerland or the Netherlands,
require the written consent of a client or his legal represen-
tative, which must be kept for along time. Norway and the
Netherlands, for example, have introduced civic awareness
campaigns targeting tattoo clients regarding the potential
health risks associated with tattoo procedures. Besides, the
website http://www.veiligtatoeerenenpiercen.nl/ contains
the list of all Dutch licensed salons and specifies the age
limitations of clients, also providing data on the risks of
tattoos, care instructions, etc.

The Red Cross in the United States prohibits individuals
with tattoos from being blood donors for 12 months from
the date of marking, unless the procedure is carried out
in a licensed salon using sterile equipment [13]. It is also
prohibited in the UK to be a blood donor person for four
months after marking a tattoo [14]. The Ministry of Health
of Ukraine also sets limits on the ability to be blood donors
for people with tattoos or piercings for one year [15].

CONTROL OVER THE CHEMICAL COMPOSITION
OF PAINTS FORTATTOOS

In the framework of the control over the chemical com-
position of tattoo paints in the European countries, the
Council of Europe adopted the Resolution “On Tattoo and
Permanent Makeup” (ResAP (2003) 2) and the Resolution
“On Requirements and Criteria for the Safety of Tattoos
and Permanent Makeup” (ResAP (2008) 1). The provisions
of the Resolution “On Requirements and Criteria for the
Safety of Tattoos and Permanent Makeup” establish the
list of requirements for the pigments used in the tattoo
procedure, in particular regarding their chemical compo-
sition, the assessment of their risks and the labeling by the
procedure used in the tattooing. The purpose of adopting
these resolutions was to introduce established recommen-
dations to the national legislation of the Member States for
the protection of public health [16].

The countries that have introduced regulations on the
control over the chemical composition of tattoo paints
into the national legislation in accordance with ResAP
2003 and 2008 are Austria, Denmark, Belgium, Latvia,
Slovenia, France, Netherlands, Germany, Sweden, Norway,
Switzerland, Spain. The legislation of the Czech Repub-
lic, Finland, Italy, Malta, Romania and Slovakia also has
regulatory acts that define the requirements for the safety
of tattoo services and provides the supervision over the
chemical composition of paints, with reference to the list
of hazardous chemicals specified in the Resolution ResAP
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2008 1 [1]. The National Agency for the Safety of Medicines
and Medical Products (ANSM) controls the access of tattoo
products to the market in France. The person responsible
for producing tattoo products to the market must notify
the National Safety Agency of Medicines and Medical
Products (ANSM) of all possible serious side effects from
the use of these products. Same thing is done by health
care employees and tattoo masters who indicate, whether
a serious side effect was the result of improper use of the
product and a description of the conditions, where the
tattoo was performed. Also, consumers can declare to the
ANSM the negative impact of tattoo products [17]

The analysis of international tattoo management experience
allows us to distinguish the following areas and measures to
improve the national legislation. In particular, in the direction
of ensuring sanitary requirements: it is necessary to adopt
sanitary rules and standards for the equipment of tattoo salons
and tattoo master rooms, taking into account the necessary
requirements for the disinfection of equipment and tattooing
equipment. In the direction of providing vocational training
and licensing, it is necessary to legislatively establish the need
for licensing the activities of tattoo masters by analogy with the
licensing of piercing services, and in the direction of admission
to the profession - to oblige the tattoo masters to undergo
medical courses for knowing the anatomy, hematopoietic
pathogens and the procedure for providing the first aid. In the
direction of ensuring the infectious control of tattoo services, it
isadvisable to establish a requirement for the hepatitis B tattoo
masters’ vaccination, to oblige to provide a client, before the
tattoo, the full information about the risks of tattooing, taking
care of it and the need for consultation with a physician in case
of complications, and to oblige the masters to keep records
of all persons whose condition has deteriorated due to the
tattooing and to inform about them the appropriate health
care facilities. In the direction of controlling the chemical
composition of tattoo paints, it is necessary to develop and
adopt the norms of national legislation in accordance with the
Resolution of the Council of Europe “On Requirements and
Criteria for the Safety of Tattoos and Permanent Make-up”
(ResAP (2008) 1). Besides, it is necessary to set at the legislative
level, the minimum age for those who want to have a tattoo,
since there is a case in Ukraine of rendering a tattoo service
for a child of 7 years, which is totally unacceptable in regard
to possible health risks [18]

CONCLUSIONS

The analysis of international experience of legal regulation
of tattoo services demonstrates that the legislation of most
foreign countries establishes the appropriate requirements
for the tattoo procedure, its organization and licensing,
infection control, hygienic standards and chemical com-
position of paints. In regard to comprehensive regulation
of tattoo salons activities and providing tattoo services in
Ukraine, the authors have offered to establish at the state
level clear rules and standards that will ensure the safety
of such a service and minimize its negative consequences

for public health.
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ABSTRACT

Introduction: In today’s realities of health care reform in Ukraine family doctors play a leading role.

The aim of our work was to analyze the medical cards of patients who applied for medical care to the family medicine clinic.

Materials and methods: It was analyzed outpatient medical cards of 87 patients who applied to the family medicine clinicin the Khotov village, Kyiv region. The study included
people aged 18 to 60 years, which corresponded to the groups of young and middle ages according to the WHO classification.

Review: Our findings indicate the prevalence of functional changes among young people: somatoform dysfunction of the autonomic nervous system - 9 (37,5%) and the
development of organic manifestations at middle-aged patients: arterial hypertension - 32 (62,7%) and coronary artery disease - 17 (33,3%).

Condlusions: This study is important for determining the risk groups, early diagnosis and prevention of diseases.

KEY WORDS: health care reform, family doctor, risk groups, age groups, early diagnosis, prevention

INTRODUCTION

The health of a nation is the goal of any state and it shows
the degree of development of society and the measure of
responsibility that the leadership of the country determines
for itself, taking care of the quality oflife of its citizens [1, 2].
The WHO program “Health - 2020” proclaims in an inter-
national health declaration that “improving people’s health
and well-being is the ultimate goal of social and economic
development” [3]. In today’s realities of health care reform
family doctors play a leading role. They become the key
figure in the diagnosis and prevention of diseases, as well
as the patient’s route [4, 5]. At the prehospital stage, almost
80% of patients begin and finish treatment [6, 7]. Therefore,
the early diagnostics of diseases is the starting point in the
diagnosis, treatment, prevention of possible complications
and recovery of the patient. Great importance plays the iden-
tification of possible risk groups with various pathologies.

THE AIM

The aim of our work was to analyze the medical records
of patients who applied for medical care to the family
medicine clinic.

MATERIALS AND METHODS
To achieve this aim, we analyzed outpatient medical re-
cords of 87 patients who applied to the family medicine
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clinic in the Khotov village, Kyiv-Svyatoshinsky district,
Kyiv region. The study included people aged 18 to 60 years,
which corresponded to the groups of young and middle
ages according to the WHO classification. Patients with
traumatic brain injury, infection as well as persons who
had contact with radiation were excluded from the analysis.

REVIEW AND DISCUSSION

Were analyzed 87 medical outpatient records of patients
seeking medical help from a family doctor, 45 (51,7%)
young patients (the I Group) and 42 (48,3%) middle-aged
patients (the II"* Group) according to the WHO classifi-
cation. Of theme, there were 69 (79,3%) women and 18
(20,7%) men. Beside this there were 35 (77,8%) young
and 34 (81%) middle-aged women in the young age group
and there were 10 (22,2%) and 8 (19%) men respectively.
The comparison shows an approximately equal ratio of the
number of patients who consulted to the family doctor,
both in the age groups and the number of men and women
in the groups. These data are shown in Figure 1.

Our studies allowed us to identify the following. In 29
outpatient cards of patients the data for chronic patholo-
gy were not identified. Of theme, 25 (55,5%) were young
people (the I Group), women - 19 %, men - 6 %. Among
middle-aged people (the II"* Group), there were 4 (9,5 %)
patients: women made up 3 % and men - 1 %. Among them
there were patients with chronic pathology - 20 (44,4%)
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Figure 2. Presence and absence of chronic
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Table . The ratio of the presence and absence of chronic pathology in the outpatient cards in both groups.

Absolute number %
Groups Number Presence of Absence of chronic Presence of chronic Absence of chronic
chronic pathology pathology pathology pathology
| 45 20 25 44,4 55,6
Il 42 38 4 90,5 9,5

and 38 (90,5%) in the Ist and the IInd Groups respectively.
This is shown in Table I and Figure 2.

This observation shows the increase in the identified
chronic pathology in the middle age group (the II"* Group).
At the same time, according to medical documentation
there is a predominance of a contingent without chronic
pathology in young people (the I** Group).

When analyzing the identified chronic pathology in age
groups, the following is noted. In the first group, 24 diagnoses
of chronic pathology were revealed: chronic asthmatic bron-

chitis - 1, chronic cholecystitis - 3, irritable bowel syndrome
- 1, allergic rhinitis - 1, somatoform dysfunction of the au-
tonomic nervous system of hypertonic type - 3, somatoform
dysfunction of the autonomic nervous system of hypotonic
type - 1, somatoform dysfunction of the autonomic nervous
system of a mixed type - 3, somatoform dysfunction of the
autonomic nervous system according of the cardiac type - 2,
arterial hypertension of the I*stage - 2, arterial hypertension
of the II" stage - 1, arterial hypertension of the III" stage - 1,
coronary artery disease - 1, myopia of moderate severity of
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Figure 3. Revealed chronic pathology in the I Group of patients.
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Figure 4. Revealed chronic pathology in the II" Group of patients.

both eyes - 1, chronic otitis - 1, chronic pyelonephritis - 1,  sion and chronic cholecystitis prevailed in this age group.
chronic tonsillitis — 1. These data are presented in Figure 3. In the 11" group in 51 patients were found chronic dis-

Based on this data we can say that somatoform dysfunc-  eases: varicose veins of the lower extremities - 1, arterial
tion of the autonomic nervous system, arterial hyperten-  hypertension of the I stage - 11, arterial hypertension of
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the II" stage - 15, arterial hypertension of the III" stage
- 6, coronary artery disease - 17, chronic rheumatic heart
disease - 1.

In the middle aged group, the main diseases were arterial
hypertension and coronary artery disease.

Based on the analysis of patient cards, it can be seen that
functional changes such as the somatoform dysfunction of
the autonomic nervous system predominate among young
people - 9 (37,5%). Middle-aged patients suffer from or-
ganic changes such as arterial hypertension - 32 (62,7%)
and coronary artery disease - 17 (33,3%).

CONCLUSIONS

1. The study findings show an increasing of frequency
of chronic pathology in the middle age group (the II*
Group) - 38 (90,5%) compared with the group of young
age (the I'* Group) - 20 (44,4%).

2. The analysis of patient cards revealed the prevalence of
functional changes among young people: somatoform
dysfunction of the autonomic nervous system - 9 (37,5%)
and the development of organic manifestations at mid-
dle-aged patients: arterial hypertension - 32 (62,7%) and
coronary artery disease - 17 (33,3%).

3. This study is important for determining the risk groups,
early diagnosis and prevention of diseases and their
complications.
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ABSTRACT

Introduction: Familial hypercholesterolemia (FH) is an autosomal dominant disorder, caused by the defect of the gene, encoding the structure and function of the receptor
for the apoprotein B/E. Patients with FH are predisposed to premature development of atherosclerosis and clinically manifested forms of cardiovascular diseases, in particular

coronary heart disease (CHD).

The aim of our article is informing the general practitioners about the diagnosis and management of patients with familial heterozygous hypercholesterolemia.

Materials and methods: The data of domestic and foreign literature were analyzed. The case report of familial heterozygous hypercholesterolemia (FHH) was present in this
article. Diagnostic criteria, current approaches to the management of patients with hereditary disorders of lipid metabolism are considered.

Conclusions: Familial heterozygous hypercholesterolemia is one of the most common genetic disorders, but this pathology is not well-known to practitioners and is often
underdiagnosed. Early diagnosis and aggressive contemporary hypolipidemic therapy is crucial for patients with signs of hereditary lipid disorders.

KEY WORDS: familial hypercholesterolemia, diagnosis, statins

INTRODUCTION

Familial hypercholesterolemia (FH) is an autosomal
dominant disorder, caused by the defect of the gene, en-
coding the structure and function of the receptor for the
apoprotein B/E. It is characterized by an extremely high
level of low-density lipoproteins (LDL) in blood serum,
which leads to the formation of atherosclerotic plaques
in the arteries and, consequently, a significantly increased
risk of cardiovascular events in young and middle age [1].
Patients with FH are predisposed to premature develop-
ment of atherosclerosis and clinically manifested forms of
cardiovascular disease, in particular coronary heart disease
(CHD) [2,3].

THE AIM

The aim of our article is informing the general practitioners
about the diagnosis and management of patients with
familial heterozygous hypercholesterolemia.

MATERIALS AND METHODS

The data of domestic and foreign literature were ana-
lyzed. UK Simon Broome Register demonstrates that
patients with FH at the age of 20-39 years old are in
100-fold increased risk of death from coronary com-
plications and 10-fold increased risk of total mortality.
Commonly, homo-and heterozygous FH are distin-
guished [3,4].
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In patients with heterozygous FH, occurred in general
population with the prevalence of one case in 350-500
people, half of the B/E receptors are functioning, which
leads to approximately 2-fold elevation in cholesterol
(CH) (up to 9-12 mmol/L). Despite the fact that FHH is
one of the most common genetic disorders, the disease is
often underdiagnosed. In most European countries, FH
is diagnosed only in 15% of cases and, generally, after the
onset of heart attack at a young age or in the presence of
relatives with the history of myocardial infarction [3].
Hypercholesterolemia occurs at birth and is life-long.
In most cases, hyperlipidemia (HLD) type Ila (isolated
hypercholesterolemia) is detected, but in some patients
HLD type IIb can occur (elevated levels of CH and TG).
The pathognomonic sign of the heterozygous form of FH
is xanthomatosis, that is, the deposit of the cholesterol
esters in the tendons (achilles tendon, extensor tendons
of hands), which leads to their thickening. The lipid arc of
the cornea can also be detected. Despite the widespread
prevalence of FH and the availability of effective treatment
approaches, the disease often remains underdiagnosed,
especially in children. Meanwhile, timely diagnosis of FH
and prompt therapy could slow down the development of
vascular atherosclerosis, postpone coronary intervention
in these patients, and save many lives. It has been report-
ed that patients with FH who start treatment prior to the
development of clinical manifestations of coronary heart
disease may have normal life expectancy under appropriate
lipid monitoring.
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CASE REPORT

The 60-year-old female patient K. presented with com-
plaints of dyspnea, palpitations, edema of the lower
extremities. The history reveled that 3 years ago she first
experienced dyspnea, palpitations on exertion, aortic heart
defect. It is known that her brother died of myocardial
infarction at 45 years of age.

On examination: the state of the moderate severity, upright
posture, hypersthenic constitution, body weight 96 kg, height
160 cm, waist circumference 100 cm, body mass index 38.0
kg/m?, multiple xanthelasma palpebrarum, xanthomas on the
chest, lower limbs, tuberous xanthomas on the hands (from
the words of the patient, her brother had the similar skin
lesions). Lungs: vesicular breathing. BP 140/90 mmHg. The
cor- left border of the heart along the anterior axillary furrow,
the tones are weakened, above all points, a harsh systolic
murmur is heard with max above the aorta, conducting on the
vessels of the neck; heart rate 90 beats per minute. The liver
protrudes 2,0-3,0 cm from under the margin of the costal arch.

Clinical tests of blood and urine were within normal
limits. Biochemical blood test showed total cholesterol
(TCH) - 14.53 mmol/L, LDL - 8.04 mmol/L, HDL - 0.98
mmol/L, triglycerides - 2.37 mmol/L.

ECG revealed sinus rhythm, correct, heart rate 95 beats/
min, left ventricular (LV) hypertrophy and left atrium
(LA) hypertrophy. Echocardioscopy revealed pronounced
fibrosis of the aortic (AV) and mitral valve (MV), calcinosis
- +++. EDD LV: 72mm, ESD: 54mm, EDV: 220ml, ESV:
170ml, EF: 34%.

Coronary angiography (CAG) revealed stenosis of the
anterior interventricular branch (AIVB) of the left coro-
nary artery (LCA) in the proximal third of 85%, and 60%
in the medial one; stenosis of the proximal third of the
circumflex branch (CB) to 50%, subocclusion of the right
coronary artery (RCA) - 99%.

Chest X-ray revealed pulmonary fields without focal and
inofiltrative changes; enlargement of the left heart.

Taking into account the patient’s complaints, history,
distributed xanthomatosis, hypercholesterolemia, signs
of aortic stenosis, calcinosis of the AV and MV, a clinical
diagnosis was made: ischemic cardiomyopathy, familial
heterozygous hypercholesterolemia. Calcific valvular dis-
eases: calcinosis of the AV and MV. Stage IV degenerative
aortic stenosis. Stage II B heart failure (HF) with systolic
left ventricular dysfunction. Two surgical operations were
performed, namely, aortic valve replacement (AVR), cor-
onary arteries bypass grafting (bypassed AIVA and RCA).

The patient was advised a diet, cholesterol-lowering
medications, namely, Rosuvastatin (Evoyd, “Pharmac” 40
mg/day) under the control of lipidogram 1 time per month
(Total Cholesterol level <4.5 mmol/L), sartans (Corsar H
(Valsartan) 160 mg 1 time per day), Verospiron 25 mg/
day; Syncumar continuously under the control of the
INR (2,5-3,0).

One year after the surgery, the condition of the patient
was satisfactory, weight 82 kg, continuing therapy, lipid
profile: total blood cholesterol - 5.64 mmol/L, LDL - 2.04
mmol/L, HDL - 1.04 mmol/L, triglycerides — 2.44 mmol/L.

DISCUSSION

Thus, taking into account the family history, the progres-
sion of atherosclerosis, coronary heart disease, external
manifestations of hyperlipidemia (xanthelasmas, tuberous
xanthomas), high levels of total cholesterol and LDL it was
established that the patient has a familial heterozygous
hypercholesterolemia, which has become the cause for
premature development of coronary artery atherosclerosis.
The peculiarity of this clinical case is that despite apparent
signs of hypercholesterolemia, FH was not diagnosed and,
accordingly, hypolipidemic therapy was not provided. This
patient is in a high cardiovascular risk group. The finding of
the multicenter randomized trials show that issues related
to the stratification of the risk of the disease, directly relate
to the prognosis of the course of the pathological process,
assessment of the potential of the therapy and the rational
choice of drugs [5,6].

Apparently, premature development of atherosclerosis is
associated with the development of valvular calcification.
The findings of the recent studies confirm that valvular
calcification is associated with severe damage to the coro-
nary arteries. The sensitivity of calcinosis of the mitral ring
and aortic valve as a marker of coronary atherosclerosis is
60.2% and 52.7%, respectively, that is, in 2 out of 3 patients
with mitral ring calcification and in 3 of 4 patients with
aortic valve calcification it is probable to detect stenotic
atherosclerosis [7].

To date, various criteria (the WHO, Dutch Lipid Clinic
Network Criteria) have been proposed for screening and
further detailed diagnosis of FH. Almost all of them are
based on the assessment of the level of LDL cholesterol,
the presence of skin and tendon xanthomas in the patient
and his/her relatives, as well as the identification of the
type of hyperlipoproteinemia in the family. A genetic ex-
amination for FH is not usually required for diagnosis or
clinical evaluation, but may be useful when the diagnosis
is uncertain. However, the absence of detected mutations
does not exclude the diagnosis of FH, especially when the
phenotype of the patient with high probability indicates
the presence of FH.

In order to detect the phenotype that is characteristic
of the heterozygous form of FH, it is suggested to use the
criteria of MedRed and the WHO [8].

Current approaches to the management of patients
with hereditary disorders of lipid metabolism include
non-medicated (correction of existing risk factors, diet
with restriction of consumption of animal fats), drug and
extracorporeal therapy (therapeutic LDL-apheresis [9,10].
Such patients require the most intense modification of the
lifestyle and prescription of appropriate drug therapy, in
particular aggressive lipid-lowering therapy with statins,
which are the drugs of choice for the treatment of adult
patients with FHH and are characterized by wide spectrum
of additional, so-called pleiotropic effects, which are not
directly related to the lipid metabolism. It is believed that
mainly due to these mechanisms, statins provide normal-
ization of the function of the endothelium, regulate the pro-
liferation of smooth muscle cells, have anti-inflammatory,
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Table . Diagnostic criteria for the clinical diagnosis of heterozygous familial hypercholesterolemia according to the MedPed and WHO criteria.

Criteria Points
Family history
Premature development of cardiovascular diseases * and/or 1% degree relatives with known LDL cholesterol > 95t percentile 1
15t degree relatives with tendon xantoma and/or children < 18 years with LDL cholesterol > 95™ percentile 2
Clinical history
Premature development of coronary atherosclerosis * 2
Premature development of cerebral/peripheral vascular disease 1

Physical examination

Tendon xanthoma

Corneal arcus in a person <45 years

6,5-8,4 mmol/L (250-329 mg/dL)

6
4
LDL cholesterol >8,5 mmol/L (>330 mg/dL) 8
5
3

5,0-6,4 mmol/L (190-249 mg/dL)

4,0-4,9 mmol/L (155-189 mg/dL) 1
Definite FHH >8
Probable FHH 6-8
Possible FHH 3-5
Unlikely FHH <3

*premature development of cardiovascular diseases or coronary atherosclerosis: <55 years, men; <60 years, women.

antithrombotic, antioxidant effects, influence the apoptosis
and stabilize the state of atheromatous plaques [4,11].

Statins are prescribed at a sufficiently high dose, which
could provide a decrease in the level of LDL cholesterol
by 45-50%. Rosuvastatin is the most powerful hypocho-
lesterolemic drug to date. It is allowed for clinical use in
doses of 10 mg to 40 mg. The level of LDL cholesterol in
administration of Rosuvastatin at recommended doses is
reduced by 40-58%, that is, to a much greater extent than
with other statins. If necessary, Ezetimib, sequestrants of
bile acids, fibrates can be added. At the same time, the risk
of the development of serious cardiovascular complications
and the overall survival of patients directly depends right
at the beginning of statin therapy.

Target LDL cholesterol levels in children are <3.5 mmol/L,
in adults <2.5 mmol/L; for adults with diagnosed CHD or
diabetes, the target level is reduced to <1.8 mmol/L. In the
case of resistant therapy of heterozygous FH with verified
coronary heart disease, extracorporal methods of therapy
(plasmapheresis, cascade plasma filtration, heparin pre-
cipitation, selective immunosorbtion) are recommended
[8,9]. All patients with FH need life-long therapy. The use
of statins results in 25%-40% reduce of coronary mortality
and 26%-30% reduce of the risk of ischemic events.

Lifestyle modification, including dietary restrictions,
hypolipidemic therapy, especially the use of statins, can
significantly reduce cardiovascular risk in patients with
FHH, regardless the age and sex. Apart from effectively
selected treatment, an important aspect in the management
of patients with FHH remains the high adherence to the
provided medical treatment.
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CONCLUSIONS

1. Familial heterozygous hypercholesterolemia is one of the
most common genetic disorders, but this pathology is not
well-known to practitioners and is often underdiagnosed.

2. Early diagnosis and aggressive contemporary hypo-
lipidemic therapy is crucial for patients with signs of
hereditary lipid disorders.
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THE CASE OF FORMATION OF «KISSING» ULCERS OF DUODENAL
BULB OF THE PATIENT WITH CHRONIC NONATROPHIC GASTRITIS
ON THE BACKGROUND OF THE EATING OF A VEGETABLE SALAD
AND PHYSICAL EXERTION

Anatoly A. Avramenko
PETRO MOHYLA BLACK SEA NATIONAL UNIVERSITY, MYKOLAIV, UKRAINE

ABSTRACT

Introduction: In certain situations the constituents of food can serve as a catalysator for the formation of such a pathology as peptic ulcer. Not the last role in the formation of
ulcerous defects under certain conditions play physical excertion, which is accompanied by sharp rhythmic contraction of the muscles of the anterior abdominal wall.

The aim: To analyze the case of formation of “kissing” ulcers of the duodenal bulb of the 25-year-old patient.

Materials and methods: The patient took comprehensive examination: step-by-step pH-metry, esophagogastroduodenoscopy, helicobacter infection test (HP) (helicobacter
urease test and microscopic examination of stained smears), histological investigations of the gastric stump mucous, HELIC — test.

Case report: It was found that on the eve of the ulcer in the patient’s diet during breakfast there was a salad of fresh white cabbage, fresh cucumbers, tomato and radishes
and at lunch the patient was subjected to prolonged physical exercise. The level of gastric juice corresponded to the basal normacidity total; endoscopic diagnosis: «Kissing»
ulcers duodenal bulb in an active stage. Chronic gastritis type B ». Testing for HP infection revealed a high concentration of the active form of bacteria, the HELIC -test showed
a high concentration of ammonia in the stomach cavity.

Conclusions: An abrupt stimulation of secretion by cabbage juice and the presence of urea in vegetables, of which the salad was cooked, led to the formation of a large level

of “residual ammonia” in the cavity of the stomach. Physical strain finally formed the mechanism of ulcer formation.

KEY WORDS: gastritis, Helicobacter pylori, “residual ammonia”

INTRODUCTION

Food is an essential attribute of our daily life. However, in
certain situations the constituents of food can serve as a
catalysator for the formation of such a pathology as peptic
ulcer. Not the last role in the formation of ulcerous defects
under certain conditions play physical excertion, which is
accompanied by sharp rhythmic contraction of the mus-
cles of the anterior abdominal wall [1]. From this point of
view, the interesting case of rapid formation of “kissing”
ulcers of duodenal bulb after physical exertion, which were
preceded by the meal in the form of fresh cabbage salad,
fresh cucumbers, tomatoes, and radish.

THE AIM
To analyze the case of formation of “kissing” ulcers of the
duodenal bulb.

MATERIALS AND METHODS

According to Order Ne 271 from 13.06.2005 of Ministry of
HealthCare of Ukraine [2] a patient took comprehensive
examination (Ne 6420, 24.03.17), which included step-
by-step pH-metry based on V.N. Chernobrovyi methods,
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esophagogastroduodenoscopy (EGDS) based on general
techniques, helicobacter infection test (HP) (helicobacter
urease test and microscopic examination of stained
smears) and histological investigations of the gastric stump
mucous, biopsy material was taken from 4 topographical
zones of the stomach (medial third part of antrum and
body of the stomach through large and small curvature) [3,
4, 5]. Also, the patient was additionally given a respiratory
test (HELIC- test) to determine the level of HP infection
according to the latest modification of the method [6].
The study was conducted in accordance with the basic
bioethical provisions of the Helsinki Declaration of the
World Medical Association on the ethical principles of
scientific 549 medical research involving human (1964-
2008) and the order of the Ministry of Health of Ukraine
No. 690 dated September 23, 2009, which was confirmed
by the findings of the meeting of the Ethical Commission
of Petro Mohyla Black Sea National University, Nikolaev
No. 2 dated February 12, 2019.

CASE REPORT
Patient (man) B., 25 years old, asked 13.03.17 y. for the
examination and treatment of a doctor-gastroenterologist
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Table I. Test results of gastric mucosa on HP infection for topographical zones

Antrum Fundus of stomach
Large curvature Small curvature Large curvature Small curvature
wv) wv) w1 w1
@ i @ @
> > > >
g ] 2 ] g 7 g 7
< [} © (0] o (0] o (0]
= = = =
) w Y w v w v w
Q. 4} Qo “u o b2} o 2}
© © © ©
g g g g g g g g
<} > S > o > o >
] U ) ]
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(+) (+)
(+++) 15 (+++) 15 Active 1h20 Active form,
Active form, : Active form, : form, mitosis; . mitosis; 2h
. . min . . min min
mitosis mitosis (++4) (++4)
Cocciform Cocci form

of the clinical department of basic research laboratory on
chronic Helicobacter Pylori infection of the Petro Mohyla
Black Sea National University about periodic dull and acute
pain in epigastria, feeling of heaviness after eating, heart-
burn after taking sour food. In history, it was found that
the first manifestations (epigastric pain) appeared when he
was 21 years old against the background of stress. In further
aggravations became regular every year and were seasonal
(spring/autumn). The current aggravation have appeared
in a day after taking the meal for breakfast (fresh cabbage
salad, fresh cucumbers, tomatoes, and radish), which was
followed by prolonged physical exertion as lifting weights
during the lunch time.

The following results were obtained when carrying out
investigations:

pH - metry (by V.N. Chernobrovyi method)

Surname. First Name. Patronimic.: B., 25 years

Height: 180 cm; introduced 25 cm

1. 2.79 1.68 11. 1.99 1.70
2. 2.80 1.63 12. 1.99 1.73
3. 2.81 1.64 13. 1.93 1.72
4. 2.84 1.78 14. 1.95 1.83
5. 2.85 1.70 15. 1.95 1.80
6. 2.59 1.71 16. 1.96 1.84
7. 2.49 1.70 17. 1.80 1.85
8. 2.40 1.68 18. 1.81 1.80
9. 241 1.69 19. 1.91 1.83
10.2.40 1.69 20. 1.92 1.82

5 - -

4. - -

3. 10 20

2. 10 -

1. - -

0. - -

Total: 20 20
Diagnosis: Basal normacidity total. 24.09.16 y.

The following diagnosis was made when carrying out
esophagogastroduodenoscopy: «Kissing» ulcers duodenal
bulb in an active stage. Chronic gastritis type B ».When

testing the gastric mucosa on HP infection for topo-
graphical zones were obtained the following results
(table I).

While conducting examination of histological research
the results have been obtained which confirms the presence
of chronic active gastritis in all parts of the patient’s stom-
ach. When conducting the HELIK - test no. 7, 25.03.2017
year, the following results were obtained:

a) basic level: 0.5 mm;

b) load level: 6 mm;

c) growth rate: 5.5 mm;

d) conclusion about HP infection-infection (norm-
growth up to 3 mm): positive (before treatment).

DISCUSSION
This case can be explained from the position of the new
theory of ulcer forming - theory “caustic alkali spit” [1].
Juice of cabbage that exudes while cutting this vegetable,
has a distinct stimulating effect on the secretion of the
stomach, which leads to increased levels of acidity in the
stomach, so it is contradicted for people with gastritis with
hyperacidity [7]. Nitrogenous fertilizers may exist in fresh
cucumbers, tomatoes and radish, in particular, urea, used
to accelerate growth and maturation of vegetables [8, 9].
Pylori infection, singling out the enzyme urea, converts
urea into ammonia, which while combining with water
forms ammonium hydroxide - caustic alkali, necessary
bacteria to neutralization of excess hydrochloric acid
around it [1, 10, 11, 12, 13, 14, 15]. However, some ammo-
nia (“residual” ammonia (RA) does not participate in the
process of neutralization of the hydrochloric acid, and fills
the stomach. With physical rhythmic stress, according to
a new theory, effect of “bellows sound” occurs, when RA
concentrates in a tight place - in the pillory channel and
bulb of the duodenum, where the humidity is 98%. This
leads to local formation on duodenal mucosa ammonium
hydroxide at high concentration, causing damages to the
mucous membrane, known as peptic ulcer [1]. Graphically,
this process can be represented as follows (Figure 1).
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Figure 1. The mechanism of formation of ulcerative lesions of the duodenal bulb in patients with chronic helicobacteriosis:

a) flow direction “residual” ammonia in the gastric cavity;
6) the pyloric sphincterin half-bent state;

)
B) the place of the maximum concentration of “residual” ammonia (pyloric canal) in the form of sustainable dense flow;
r) the place of ulcerative lesions of the duodenal bulb tissues (any bulb department duodenal ulcer).

CONCLUSIONS

1. An abrupt stimulation of secretion by cabbage juice and
the presence of urea in vegetables, of which the salad was
cooked, led to the formation of a large level of “residual
ammonia” in the cavity of the stomach.

2. Physical strain finally formed the mechanism of ulcer
formation.
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Pavlo I. Tkachenko, Ivan I. Starchenko, Serhii 0. Bilokon, Oleksii K. Prylutskyi, Nataliia M. Lokhmatova,
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ABSTRACT

Introduction: The part of purulent inflammatory processes (IP) of the maxillofacial area (MFA) as a result of insect hites are increased.

The aim: To attract attention of the medical community to the problem of the complexity of the diagnosis and treatment of these dermatogenic forms of IP MFA.

Materials and methods: The workis based on the results of 5 year observations of 42 patients with acute IP MFA arising after insect ites, their comprehensive examination and treatment.
Condlusions:1. IP of MFA, arising as a result of insect bites, is a very urgent problem of pediatric surgical dentistry and require an individual approach in the diagnosis and

treatment of patients.

2. A large role in preventing the occurrence of these nosological forms is given to medical workers, a sufficient organization level of sanitary and educational work, and the
treatment of such cases becomes a common task of doctors of different profiles. However, much depends on the parents, their level of responsibility and competency, ensuring
of timely treatment and provision of qualified medical care to children, preventing the development of severe complications.

3. The issues related to the etiopathogenesis of this pathology require profound scientific research.

KEY WORDS: children, maxillofacial area, inflammation, insects

INTRODUCTION
Nowadays, the number of inflammatory processes (IP) in the
maxillofacial area (MFA) is steadily increasing in Ukraine.
It unfortunately concerns childrens surgical practice in full
measure [1, 2]. It is recognized that the general reactivity of the
macro organism plays an important role in the occurrence and
development of IP, which determines its ability to resist microbial
invasion, and the basis of disorders of specific mechanisms of
immunological protection is mainly violation of t-cell link of im-
munity, which happen in the nursing and pubertal periods [3].
Against this background, the presence of secondary im-
mune insufficiency in children and immunosuppressive ef-
fects of saprophytic microflora of the oral cavity in conditions
of increased antigenic load on the tissues of MFA create pre-
requisites for the development of IP of different etiology [4].
According to statistical data, 4.11% of purulent IP MFA are
dermatogen of origin, often accompanied by changes in the
classical pattern of the disease in the direction of sluggish or ag-
gressive course with the development of severe complications and
causing significant difficulties in the rehabilitation of patients [5].

THE AIM

Constantly monitoring the frequency of occurrence of the IP
MFA in children we drew attention to the fact that in recent
years among dermatogenic forms the proportion of diseases
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that develop after insect bites has increased. The lack of suf-
ficient information on this subject in the available literature
has prompted us to conduct our own research in order to
draw the attention of the medical community to this problem.

MATERIALS AND METHODS

For an objective assessment of the situation, we analyzed
the literature data on the structure of the skin of children
and the reaction of soft tissues (ST) to insect bites.

The clinical part of the work is based on the results of 5
year observations of 42 patients with acute IP MFA arising
after insect bites, their comprehensive examination and
treatment in outpatient and inpatient settings in the clin-
ic of the Department of pediatric surgical dentistry with
propedeutics of surgical dentistry of the Ukrainian medical
stomatological academy (Poltava).

General clinical and paraclinic methods were used for
examination of patients [6].

The work does not contradict the conclusions of the
ethical commission.

REVIEW AND DISCUSSION
According to the literature, in healthy people, even if there
is a massive amount of virulent microflora on the skin, IP
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Fig.1. General view of a patient with Quincle edema, which developed as a result of a bee sting (A)
and an element of lesion on the mucous membrane of the lower lip at the site of the bite (B)

Fig. 2. General view of a child with IP ST right
cheek, caused by a mosquito bite

A

longitudinal cutting

Fig.3. General view of the patient G., 5 years, case
history N° 8691, at the time of hospitalization

do not occur due to various factors of skin protection which
we discussed in previous publications [7, 8].
Remembering the factors of human skin protection, we should
not forget about the anatomical and physiological features of
the childrens skin in MFA, which are of great importance in the
development of neodontogenic IP in them, creating favorable
conditions for the activation of even conditionally pathogenic
strains of microorganisms, and the peculiarity of metabolic
processes explains the special sensitivity of the skin of children to
various toxic effects, including those of biological origin [9, 7, 8].

B i
. & <
:‘.’. -
i
1
paanen

Fig.4. General view of the removed tooth 26 (A, B) and the view of its pulp chamber (C) after

So, when insect bites through the skin, the microor-
ganisms easily penetrate with the poison, the aggressive
action of which is due to the components depending on
the type of insect. The part of almost all insects’ poisons
can be melitene (actively destroys red blood cells, causes
IP, muscle spasm and disturbance of tissue metabolism,
reduces blood clotting), apamin (similar to neurotoxins
of snakes’ and scorpions’ poisons considerably excites the
elements of the nervous system), hyaluronidase (helps the
poison to spread throughout the body), phospholipase A
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Fig.5. Microscopic picture of the removed tooth. Epoxy grinding, stain with methylene blue. Augmentation: A — 200x; B — 100x.
A) 1-necrotizing dentine; 2-areas of hypermineralization with a chaotic arrangement of dentinal tubules; 3-areas of hypomineralization.
B) 1-—necrotizing dentine; 2 — pathologically altered dentinal tubules; 3 — unchanged dentin-enamel border, enamel tufts and enamel spindles; 4 — the

enamel prisms in unmodified enamel.

Fig.6. General view of the patient G., 5 years, case history N 8691, at the time of completion of in-patient treatment.

(strengthens IP and stimulates the hemolysis of red blood
cells), histamine (dilates blood vessels, causes inflamma-
tory-allergic process). In addition, a special protein of bee
toxin causes mast cells of the affected tissues to release
their own histamine. The venom of wasps contains kinin,
which promotes vasodilatation and contraction of smooth
muscles with provoking IP. The toxins of various types of
hornets contain acetylcholine able to reduce heart rate and
bronchial muscles, decrease blood pressure, and increase
the secretion of bronchial glands [10, 11, 12].
Remembering that in the early twentieth century N.
Arthus and G. P. Sakharov gave the sensitization of the
body an important role in the development of infectious
and inflammatory diseases [3], we believe that this fully
concerns the IP MFA, which arose as a result of insect bites.
In general, the reactions of the child’s body on insect
bites are quite diverse, differing in nature and severity of
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symptoms. Thus, we can generically observe urticaria,
conjunctivitis, rhinitis, weakness, fever, difficult breathing,
decrease of blood pressure, frequent pulse of weak filling,
heartache, dizziness etc. In severe cases Quincle edema
(Fig.1A) and anaphylactic shock which can threaten life
may develop [13, 10].

In turn, local reactions also differ in intensity and exter-
nal signs:-passionate pain, hyperemia, swelling or sealing of
the skin with itching and rashes: blisters, nodules, erythem-
atous spots, erosion or other variations that can remain
for several days (Fig.1B). In severe cases, hemorrhagic,
bullous or necrotic rashes occur. Severe itching at the site
of the lesion provokes scratching of the skin, contributing
to infection with subsequent complication of IP [13].

According to our observations, the most common
complications of insect bites occurred in summer and
autumn: 21 (50%) and 13 (31%) cases respectively, and 8
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observations (19.0%) were in spring. All patients sought
help within 1-2 days from the initial signs of the disease.
In the overall structure 40 cases (95,2%) were IP MFA,
which were complicated in 7 patients (16,7%) by abscess
and in 2 patients (4,8%) by widespread phlegmon of the
subcutaneous fatty fiber. 2 (4.8%) of patients had phlegmon
accompanied by inflammation of the bones of the facial
skeleton.

In all cases of complications the disease began from the
area of inflamed skin with significant collateral edema and
infiltration of the surrounding tissues, where subsequently
bleeding erosions, rounded or irregularly-shaped, with
pink-red bottoms and thick gross straw-yellow «honey»
crust were formed. The nidi had a tendency to rapid pe-
ripheral growth, could interflow with each other, covering
large areas of the skin (Fig. 2). The reactive changes in
regional lymph nodes or even their abscessing (3 patients,
7.1 percent) [2] were always observed.

CASE REPORT

In order to illustrate the received data, we represent a
clinical case from our own observations, which demon-
strates the difficulties of the course, diagnosis and complex
treatment of children with this pathology.

Patient G., age 5, case history No. 8691, a resident of
Poltava, hospitalized to the clinic of the chair on the basis
of the surgical department of Poltava city children’s clinical
hospital with a diagnosis of infiltration of the left cheek
after an insect bite.

The boy’s parents complained of weakness, chills, nausea,
deterioration of sleep and appetite, loose stools, fever up to
39°C, pain and swelling of the ST of the left cheek, which
were accompanied by itching.

It was established from anamnesis that a day ago the
boy was bitten in the left cheek area by an insect, prob-
ably a hornet. Swelling and hyperemia with significant
pain and subsequently skin rashes immediately arose in
the site of bite. The parents did not consult the doctors
employing self-treatment. The child was getting worse,
the scratching has led to the violation of the integrity of
the skin and the tissues of the cheek have thickened. The
boy’s condition gradually deteriorated, the infiltration
increased significantly and cyanotic areas were formed
in some places of the skin.

The parents went to the doctor and the child was im-
mediately hospitalized. At the time of hospitalization:
general condition was of moderate severity, body tem-
perature 38.5°C, skin pale. The pronounced asymmetry
of the face due to a significant swelling of the left cheek
ST, where the skin is significantly hyperemic and hard,
signs of collateral edema and the erosion.in the affected
area were determined. The red border of the lips was dry
with flaky scales. The mouth opening was limited (Fig. 3).
Bad breath. In the oral cavity-there was a small amount of
foam, turbid, viscous oral fluid, and the mucous membrane
(MM) - without visible pathological changes. Dentition
intact. Teeth 65 and 26 were of the II degree of mobility

with sensitive percussion, although their crowns were
intact, and the gums in their area from the vestibular side
were hyperemic.

General blood test: leukocytosis with the increased
number of segmented neutrophils and eosinophils, and in-
creased erythrocyte sedimentation rate up to 45 mm/hour.

A slight proteinuria was determined.

According to the parents, the child did not have any
somatic pathology that could affect the occurrence and
course of the disease.

According to the results of an objective examination of
the patient and taking into account the anamnesis, a clinical
diagnosis was established: infiltration of the left half of the
face after an insect bite, retrograde acute periodontitis of
the teeth. 65 and 26.

The decision to carry out the conservative treatment and
dynamic monitoring of the disease was made

The drug therapy was applied according to the classical
principles of treatment of acute IP (antibacterial, an-
ti-inflammatory, hyposensitizing, general restorative and
infusion therapy) based on calculations per kg of body
weight [6].

The oral cavity and dentition monitoring revealed a sig-
nificant progression of retrograde periodontitis of the teeth
65 and 26 with the probable death of their pulp. Taking into
consideration the fact that the teeth could not be trephined
due to insufficient opening of the mouth, on the 3rd day
from the beginning of treatment a more mobile tooth 65
was removed under local anesthesia. A small amount of
serous-bloody exudate was obtained from the hole.

Despite the complex of therapeutic measures, the general
condition of the boy became worse, the body temperature
reached 39.5°C, the inflammatory phenomena progressed.
Edema and the degree of ST infiltration of the cheek and
zygomatic areas increased with spreading to the lower pole
of the temporal area.

The opening of the mouth was limited to 1.0 cm, to
which the child reacted with crying, and that indirectly
indicated pain.

In the mouth threshold there was a hyperemia of MM
and smoothness of the transitional fold from the removed
tooth 65 and further behind the hill of the upper jaw. The
palpation determined infiltration on a transitional fold
from the tooth 65 up to the hill of the upper jaw with ex-
tension to the anterior edge of the branch of the mandible.

The presence of other symptoms could not be estab-
lished in detail because of the lability of the child and his
inadequate motor activity, which testified to the existence
of other disorders that caused discomfort to the child. The
tooth 26 remained movable

According to the clinical symptoms the patient was
suspected to have the phlegmon of infratemporal and
wing-palatal fossae and the surgical intervention by means
of the classical method of intraoral access under intubation
anesthesia was carried out. After opening, purulent-bloody
exudate was obtained in a significant amount. The cavity
of the abscess was sanitized, and a rubber drainage, fixed
by the sutures to the MM of the cheek was introduced into
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the wound passage. The tooth 26 was left because of the
intact crown with the hope that after fading of the IP, it
could remain for further endodontic treatment.

In the future, unfortunately, despite the improvement
in the clinical status of the child, in the area of projection
of the distal cheek root of the tooth 26 the fistula was
formed, tooth mobility increased, which was the reason
for its removal. In 3 days after the extraction the fistula
was closed, and the hole had an appropriate form for this
period of healing.

During the longitudinal cutting of the removed tooth,
homogeneous necrotic masses which were easily exfoliated
from the solid tissues were determined in all parts of the
pulp chamber. In the apical departments the necrotic pulp
was in contact with the focus of pathologically altered
dentin size 4x3 mm, which had the shape close to ovoid
and relatively smooth contours. The nidus occupied nearly
the entire thickness of the dentin, almost reaching the den-
tin-enamel border, and was covered with a layer of visually
unchanged enamel from outside (Fig. 4).

In order to study the structure of the above mentioned
formation and the state of the surrounding hard tissues,
the fragments of the removed tooth were dehydrated and
immersed in EPON-812 with the following grinding,
polishing and colouring with methylene blue according
to our own technique [14, 15].

The microscopic examination in reflected light of the
samples obtained by the above mentioned method found
that the described focus is a necrotic tissue with few cells
of inflammatory infiltration, mainly neutrophil leukocytes,
surrounded by dentin with the characteristic areas of un-
even mineralization, which was manifested by different
intensity of colour, uneven thickness and improper course
of dentin tubes (Fig. 5 A).

The enamel in the surrounding departments had a typical
unchanged structure with clearly visualized enamel prisms,
and in the region of the dentin-enamel border had the
enamel tufts and spindles (Fig. 5 B).

The totality of listed morphological changes allows to
consider that the development of retrograde dentine caries
with unaltered enamel, the initial mechanism of which is
the pathological process in the pulp, takes place in this case.

On the 13th day from the beginning of treatment the
general condition of the child was satisfactory. The insig-
nificant final infiltrative changes in the tissues of the left
cheek were present, and the holes of the removed teeth 65
and 26 were filled with granulation tissue (Fig. 6).

On the 14th day from the beginning of treatment the
child was discharged under the supervision of a dentist
surgeon at the place of residence with the provision of rec-
ommendations on the volume of rehabilitation measures.

Analyzing the presented clinical case, we can note
that the IP, of course, had an infectious-allergic nature.
However, interesting is the fact of its distribution with the
development of retrograde odontopathology that can be
explained by the anatomical and physiological features of
MFA tissues in children and the characteristics of their
common and local immunity.
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Itis clear that an important role in preventing the occur-
rence of such situations is given to medical workers, suffi-
cient organization level of sanitary and educational work,
and the treatment of such cases becomes a common task
of doctors of different profiles. However, much depends on
the parents, their level of responsibility and competency,
ensuring of timely treatment and provision of qualified
medical care to children, preventing the development of
severe complications.

CONCLUSIONS

1. Inflammatory processes of MFA, arising as a result of
insect bites, is a very urgent problem of pediatric sur-
gical dentistry and require an individual approach in
the diagnosis and treatment of patients.

2. Alarge role in preventing the occurrence of these no-
sological forms is given to medical workers, a sufficient
organization level of sanitary and educational work, and
the treatment of such cases becomes a common task of
doctors of different profiles. However, much depends on
the parents, their level of responsibility and competency,
ensuring of timely treatment and provision of qualified
medical care to children, preventing the development
of severe complications.

3. The issues related to the etiopathogenesis of this pa-
thology require profound scientific research.
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