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REGULAMIN PRZYJMOWANIA 1 0GLASZANIA 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 udokumentowang optata za sktadki cztonkowskie za ostatnie 3 lata.

Prace zapisane w formacie DOC (z wytaczeniem rycin, ktére powinny stanowi¢
osobne pliki) nalezy przesta¢ poczta elektroniczng na adres redakji: 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 zaréwno 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 poczatkowq 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 sposéb 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¢ owiadczenie 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 biorg oni odpowiedzialno$¢ za tres¢. Ponadto nalezy zaznaczyc, ze praca nie
byfa publikowana ani zgtaszana do druku w innym czasopismie.
Jednoczesnie autorzy powinni podac do wiadomosci 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¢ wptyw na strone mery-
toryczng pracy,
— sponsorowanie catosci lub czesci badar 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 badari 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).
Redakdja 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 s 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
(pocztg 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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ABSTRACT

Introduction: The quality of professional medical training is a relevant issue for clinical and educational setting due to modernization and reform processes at the present stage
of the society’s development. The formation of the future doctors’interest in professional activities mostly depends on the implementation of pedagogical conditions, aimed at
developing the positive motivation towards education.

The aim: The authors aim to examine the concept of motivation and define its role in the process of professional training of future doctors.

Materials and methods. A questionnaire survey was conducted for students of the first year of study (medical and dental faculties) using the methods of studying the
profession’s attractiveness and its factors (by V. Yadov, modification by I. Kuzmina, A. Rean) and studying the orientation towards the acquisition of knowledge via the test by
E. llyin and N. Kurdyakova.

Results: Based on the analysis of literary sources, the main factors that influence the interest of students in education were identified and the pedagogical conditions for the
formation of positive motivation for training activity in the educational setting of a higher medical educational institution were highlighted. It was found that most students
prefer social motives when choosing a profession, and almost 10% of the subjects show a low level of focus on learning in the process of education. The authors provided practical
recommendations on the formation of positive motivation for students' training when studying humanities at a medical university with the help of multimedia teaching materials,
inclusion of students in the self-directed research activity, etc.

Conclusions: On the basis of generalized experience of educators and psychologists, as well as our own studies, we consider that the following pedagogical conditions form
the positive motivation towards education in medical students of the first year of study: effective use of modern multimedia specialized tools (electronic journals, specialized
web-sites); students’engagement in the self-directed research activity; use of modern specialized software for solving professional tasks. Such techniques enable the integration
of knowledge, skills and abilities in several subjects, prepare students for academic subjects in the second year of study and maximally approximate the training objectives to

future professional activities.

KEY WORDS: motivation, motive, future doctors, professional training, higher medical education

INTRODUCTION

Care for the health of population is a priority task of the state,
which envisages the improvement of the quality of training,
along with comprehensive development of medical sector.
This process is provided by reviewing the existing methods,
forms and means of teaching at a medical university, which
is closely linked to the implementation of the person-ori-
ented approach in the educational process. The quality of
professional medical training is a topical issue for clinical
and educational setting, due to modernization and reform
processes at the present stage of the society’s development. The
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process of professional training of medical students should
now be advanced to a qualitatively new level, the content
of the educational process should be directed towards the
formation of the future doctor’s self-awareness, initiative, and
professional maturity. The main source of professionalization
of future doctors is the educational process in which they act
asactive subjects of learning [1]. Pedagogical conditions act as
a combination of factors providing regulation, interaction of
objects and phenomena of the pedagogical process to achieve
the objectives, improve the interpersonal relations of partic-
ipants in the pedagogical process to solve specific didactic
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tasks, promote the activization of educational and cognitive
activity of future specialists, their autonomy;, initiative and
professional interest. The formation of the future doctors’
interest in professional activities mostly depends on the im-
plementation of a pedagogical condition, aimed at forming a
positive motivation to study. In our previous studies, we have
already discussed the ways of improving the learning content
and methods for teaching humanities at a medical university
[2; 3; 4; 5; 6]. The present paper aims to analyze the concept
of motivation in psychology and education, and to define its
role in the process of professional training of future doctors.

LITERATURE REVIEW

The analysis of scientific sources on the above-mentioned
problem shows that motivation to study at a higher medical
institution is one of the most important problems of doctors’
professional training, but it is not sufficiently studied today.
Priority bases for considering this problem may be the con-
cepts of O.0. Yakovleva, K.V. Pivtorak and I.V. Fedzhaha [7;
8], who distinguish the main problems in forming the future
doctor’s personality. The study delineates determinants for
personal growth of a future professional at the medical
university: conceptual unity and continuity of the content,
forms and methods of teaching; problem-oriented, develop-
ing character of teaching, connection between theory and
practice; openness of educational process and content of
educational material to innovations; individualization and
differentiation of the educational process; teachers’ coopera-
tion with students in the educational process. V.B. Drindak,
N.D. Yakovychuk, A.O. Mikheev [9] note that the greatest
interest in the subject of study is not stimulated by forceful
compulsion or fear due to poor assessments, but a decent
example of a professional and the desire to follow the best
features of the chosen “ideal”. V.V. Minukhin and co-authors
[10] state that the process of development of abilities, quali-
ties and skills takes place in the educational space of higher
educational institutions systematically and consistently, by
involving students in research work and participation in the
scientific, practical and theoretical conferences.

Taking into account the considerable number of scien-
tists’ points of view, on the basis of practical expediency
and theoretical generalization of the above-mentioned
aspects, we consider that motivation to study at a higher
medical institution is determined by a number of factors
specific to this activity. The formation of future doctors’
interest in professional activities depends mostly on the
implementation of the following conditions: unity of con-
tent, forms and methods of learning, openness of teaching
material to innovation, involvement of students in research
activities, cooperation of students with teachers, unity of
theory and practice.

THE AIM

The authors aim to examine the concept of motivation
and define its role in the process of professional training
of future doctors.

MATERIALS AND METHODS

We analyzed the academic performance of 109 students
of the first year of study (medical and dental faculties of
Ukrainian Medical Stomatological Academy) at the De-
partment of Medical Informatics, Medical and Biological
Physics when studying medical and biological physics.
The peculiarity of the Department of Medical Informatics,
Medical and Biological Physics consists in the fact that the
subject is the basis for the formation of the future doctor’s
professional competence; it is the initial stage in the study
of medical and biological subjects, in particular physiology.
During the research, we conducted a questionnaire survey
via the methodology for studying the profession’s attrac-
tiveness [11] (by V. Yadov, modification by I. Kuzmina, A.
Rean). The attractiveness of a profession is determined by
11 factors placed in columns A and B. Respondents mark
the factors that attract and do not attract them in the
chosen profession. The processing of the survey results to
study the profession’s attractiveness involves calculation
of the coeflicient of significance (Cs) and the ratio of the
number of respondents who chose this factor in column A
(n) to the number of respondents who selected this factor
in column B (m). Consideration of both coeflicients is a
necessary methodological aspect in interpreting the results.
A high coefficient of significance (close to 1) indicates high
significance of this factor in the sample. We also conducted
research on the orientation to gaining knowledge using the
test by E. Ilyin, N. Kurdyakova. The purpose of the test is to
identify the level of expressiveness of students’ motivation
for acquiring knowledge. On the basis of generalization of
the obtained results and their qualitative analysis, a conclu-
sion is made about the degree of expressiveness of students’
motivation to acquire knowledge and the peculiarities of
its manifestation in the process of learning. Consequently,
recommendations were given to ensure the conditions
for the development of internal motivation to study. The
test provides answers to 12 questions, for each of which
respondents will receive 1 point. Statistical analysis of the
results of the study (determination of the Spearman rank
correlation coefficient) was performed using the Microsoft
Office MS Excel table editor.

RESULTS

The distribution of research results by the method of
studying the factors of the profession’s attractiveness is
given in Table I.

As can be seen from Table 1, 75.2% of respondents consid-
er the profession of a doctor as one of the most important in
the society, 58.7% of students chose the profession of a doctor
as an opportunity for self-improvement, and 85.3% — for the
opportunity to achieve social recognition and respect. High
salary attracts 46.8% of respondents, 19.3% of students who
participated in the study stated that a short working day is
the attraction factor of the chosen profession.

As can be seen from the results of the study via the
method of studying the profession’s attractiveness, students
are motivated predominantly by social factors (answers
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Table 1. Distribution of research results by the method of studying the factors of the profession’s attractiveness (by V. Yadov, modification

by I. Kuzmina, A. Rean)

0 Factors

o

3

]

=§ 1 2 3 4 5 6 7 8 9 10 11

16 30 26 43 23 36 27 19 36 31 13

n 82 6 56 48 51 9 80 85 52 6 93
m 11 73 27 18 35 64 2 5 21 72 3
Cs 0.651 -0.615 0.266 0.275 0.147 -0.505 0.716 0.734 0.284 -0.606 0.826

Table II. Distribution of research results on orientation to acquiring knowledge (by E. llyin, N. Kurdyakova)

Distribution of subjects

The amount of points

Number % of the total number
0-3 10 9.18
4-6 13 11.93
7-9 58 53.21
10-12 28 25.68
Total 109 100

To exclude random answers to test questions, the nonparametric Spearman correlation coefficient was used. As a result of the study on
knowledge acquisition (by E. Ilyin, N. Kurdyakova's test), we observed a close correlation between the students’answers to questions
that indicate the motivation for acquiring knowledge (“a”to questions 1-6, 8-11, and “b” to question 7, 12) (0.7, 0.95).

in column A to question 11 and answers in column B to
questions 6, 10). This group of motives reflects the social
significance of learning, in particular, self-affirmation in
the team, self-improvement, self-education, competition
for the depth of knowledge on the subject, social prestige
and identification, communication, etc. Professional mo-
tives reflecting the significance of learning activities for
occupation prevail in 75.2% of respondents (answers in
column A to the first question of the test).

According to the research methodology on orientation to
acquiring knowledge (test by E. Ilyin, N. Kurdyakova), we
have the following distribution of results (Table II). From
the table, one can observe that only 25.68% of respondents
have a high level of motivation to acquire knowledge, while
9.18% of students present with low motivation.

DISCUSSION

In our opinion, it is highly important to form the positive
motivation for learning activities to ensure successful
professional training of future doctors. For the holistic for-
mation of motivation in future doctors, this process should
have a systematic character [1]. Interest is an important
element in the development of motivation (Fig. 1), and it
is divided by the scholars into emotional, intellectual and
professionally-cognitive components. Emotional interest
arises when particular attention is drawn to something
that causes positive emotions and is pleasant. Intellectual
interest is associated with knowledge of the surrounding
world and intellectual activity of a person.

Professionally-cognitive interest is defined as an in-
tegrated form of personality, which is expressed in the
constant desire for comprehension of new knowledge in
the future profession and as a manifestation of cognitive
needs that ensure professional orientation of the individ-
ual. Consequently, the essence of professionally-cognitive
interest consists in self-directed acquisition of the neces-
sary knowledge and their use for solving professionally
significant tasks.

In our opinion, the formation of professionally-cogni-
tive interest in learning takes place due to diversification
of educational activities, involvement of future doctors
in self-directed research projects, and solving the pro-
fessional problems [12]. Thus, during practical sessions
at medical universities it is reccommended using online
resources, such as PubMed Central Database (https://
www.ncbi.nlm.nih.gov/pubmed/) [13; 14; 15], etc. The use
of these resources makes it possible to expand the field
of opportunities to form motivation for learning through
new activities and new opportunities for implementation
of one’s own competencies, which ensures their transition
to the new quality (practical direction). The feasibility to
use the abovementioned resources is conditioned by the
need to find information when preparing for practical
classes, work on individual tasks. While studying the topic
“Medical equipment. Devices for taking the readings of
biomedical information”, we recommend to demonstrate
multimedia images and videos of clinical case on cardiac
catheterization (online journal The New England Journal
of Medicine by Dr. Enrico Serratto of Infermi Rivoli and
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Intellectual

Professionally-cognitive

Fig. 1. Schematic representation of the process of motivation development.

San Luigi Gonzaga University Hospital). Such materials
help to elucidate the complex teaching material, to ori-
entate students in the modern diagnostic and therapeutic
techniques, to prepare for the study of clinical subjects
[16; 17]. When studying the topic “X-rays”, in our opinion,
it is appropriate to draw students’ attention to the modern
method of diagnostics - computed tomography and its
capacity as exemplified by multimedia images and vid-
eos, including the detection of mobile aortic blood clots
in patients (described in detail by Dr. Willy Sallinenom,
Helsinki University Hospital at New England Journal of
Medicine website).

An important aspect of students’ learning in the context
of studying a particular discipline is individual work with
educational material [18]. In addition to preparing reports
and abstracts, we offer students the opportunity to prepare
educational demonstration materials. Under the teacher’s
supervision, students work on the creation of posters with
structural and logical schemes, tables, images that briefly
reflect the key points of the topic. Hence, for dental students
when studying the topic “X-rays’, it is necessary to com-
bine the basic theoretical information on the application
of thermography in dentistry and clinical interpretation
of the results of this study. Thus, students independently
search for relevant information, organize the search results,
illustrate this material with images from research articles,
report on their work, explaining the nature of physical
phenomena in their clinical use [19; 20].

Studying the topic “Fundamentals of Higher Mathe-
matics and Biological Physics”, students should master the
methodology of finding the function areas, the rules of
differentiation, integration, solving differential equations,
and find the probability of events in medical problems. At
practical sessions on this topic we suggest students to get
acquainted with the main features of Maple 10 computing
environment. The software allows students to optimize the
process of mathematical calculations during the prepara-
tion for practical classes and self-directed work [21;22; 23].

10

CONCLUSIONS

After analyzing the problem of motivation to study during
practical classes in medical and biological physics, we ob-
served that there are numerous opportunities for increasing
the students’ motivation to study. They are not universal and
require consideration of the content, means and methods of
presenting the educational material. On the basis of gener-
alized experience of educators and psychologists, as well as
our own studies, we consider that the following pedagogical
conditions form the positive motivation towards education
in medical students of the first year of study: effective use
of modern multimedia specialized tools (electronic jour-
nals, specialized web-sites); students’ engagement in the
self-directed research activity; use of modern specialized
software for solving professional tasks. Such techniques
enable the integration of knowledge, skills and abilities in
several subjects, prepare students for academic subjects in
the second year of study and maximally approximate the
training objectives to future professional activities.
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ABSTRACT

Introduction: Both positive and risky health behaviours among adolescents are of paramount importance as they often pathway further lifestyles and determine future health
outcomes. The paper focuses on the trends of health promotion activities and health risks among adolescents who have been instructed on these topics at secondary schools.
The aim: to detect trends in pro-active health behaviour and risk taking activities of Ukrainian adolescents in the last 14 years.

Materials and methods: males and females, aged 15-17, who studied in secondary schools of the urban area of Vinnytsia city, Ukraine, in the years 2003, 2013, 2017,
anonymously filled in the 118-item questionnaire. Descriptive statistics, Cochran Q test, Spearman correlation analysis, Kendall’s tau coefficient were used to analyze the data.
Results: Overall, the data about health related issues obtained in the year 2003 vary significantly from the years 2013 and 2017, which indicates some beneficial influence that
has taken place since 2003. Much fewer differences were spotted between the years 2013 and 2017. Health related behaviours in females showed less significant dynamics
and some changes indicate regression, while males reported multiple improved results. Meanwhile actual numbers of males who opted for risky behaviours were higher than
those of females. Significant relationships were found between some socio-economic factors, positive health behaviours (sufficient sleep, physical activity, daily regime, and
life satisfaction) and proactive health choices.

Conclusions: The available data suggests that there was a beneficial health-related influence on the schoolchildren over the years 2003-2017. Our findings also support the
view that certain assets may protect the youth from risk-taking behaviours.

KEY WORDS: adolescents, health risks, proactive health behaviour, health promotion

INTRODUCTION

The European child and adolescent health strategy
2015-2020 points out promotion of health literacy from
childhood through adolescence as a strategic aim that can
improve skills of informed decision making in European
citizens. This strategy falls in line with the understanding
of multiple determinants of adolescent health, which in-
clude risk and protection factors, as well as controversial
influence of social norms of peer groups, family and school,
which ‘may expose adolescents to risk, as well as protect
them’ [1, p. 8-9].

Modern health promotion interventions are becoming
more patient-centered, as the problem-oriented approach
to health care is no longer sufficient. By complementing
the deficit model with ‘assets’ models, the researchers and
policy makers are investing more effort and means into
promoting the self-management, empowerment and cop-
ing abilities of individuals and communities, eventually
leading to less dependency on health care professional
services [2; 3; 4]. Numerous publications display health
assets’ contribution to improved health behaviour and
outcomes [5]. However, we can also hear warnings against

12
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blind focusing only on psychosocial factors, abstracted
from socio-economic issues and their relationship to the
distribution of health [6].

In general, protective factors, the so-called ‘health assets]
are considered to be a combination of internal qualities
and personal potentials, as well as positive external factors
that promote positive health behaviour and optimal health
outcomes [7]. These protective factors operate at different
levels: 1) an individual or group level (e.g. social compe-
tence, commitment to learning, positive values, a sense of
purpose); 2) community level (e.g. family and friendship
support, mutual aid, religious tolerance and harmony); 3)
institutional level (environmental resources necessary for
promoting physical, mental and social health, employment
security, safe housing, social justice, etc.) [2].

Major concerns about risky behaviour among ado-
lescents are connected with use of alcohol, tobacco and
other substances, unprotected sex and early start of sexual
behaviour, sedentary lifestyle, harmful eating habits, etc.,
because such actions lead to long-term negative effects
[1; 8]. Addressing these and other health risks means
introduction of health promotion strategies, for instance,
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strengthening protective factors in schools, homes and
local communities and improving the quality of health
care for children and adolescents, as well as enhancing
their knowledge of health related issues [9].

Numerous researches estimate significant positive rela-
tionships between various assets and health risks. Roy E
Oman et al. (2004) study supports the view that links risk
reduction with simultaneous efforts to increase protective
factors [10]. Non-use of alcohol is positively connected
with peer role models, positive family communication,
physical exercise, proper nutrition, and adolescents’ aspi-
rations for the future [10].

Social capital (such as sense of family belonging and
involvement in the neighbourhood) appears to offer a
protective influence on health and certain health-related
outcomes, despite the fact that teenagers from high afflu-
ence families are more likely to drink alcohol compared
with peers from the least wealthy families [11]. Parental
expectations, positive peer influence and future aspirations
are also found to be protective against adolescent substance
use and sexual behaviour [12]. Feeling connected to family
or school is associated with lower odds of having engaged
in risky sexual behaviours, too [13]. Even the frequency of
family dinners may serve as a protective factor that reduces
high-risk behaviours among youth [14].

Leisure-time physical activity in adolescence has a long-
term beneficial psychological effect [15]. Participation in
school sports is associated with less likelihood of cigarette
smoking and illegal drug use [16].

Intensive use of each ICT form (computer, digital gam-
ing and mobile phone), especially of mobile phones, was
associated with health problems. However, high social
background and success at school signify better health, in-
dependently of the ways of using ICT [17]. Interestingly, the
research by Iannotti et al. (2009) found regional differences
in positive influence of adolescent physical activity and
negative influence of screen-based sedentary behaviours
on psychological and social health, which suggests the idea
that cultural, regional and social factors may modify the
influence of protective and risk factors [18]. According
to Springer et al (2006), protective factors may also work
differently with males and females [19].

Combined risk prevention and assets-based approach,
supported by systematic school instruction on health care
can stimulate adolescents to ‘transition from mere recipi-
ents of health promotion and risk prevention efforts into
proactive, informed individuals who consciously make
healthy choices for themselves” [20].

The issues of positive and risky health behaviours among
adolescents are carefully monitored within the frames of
the collaborative cross-national study Health Behaviour in
School-aged Children (HBSC) [21]. However, we think it is
important to overcome one of the limitations of the survey
- too varied social and regional contexts, which makes it
difficult to spot any changes in a particular location.

We will outline our findings, obtained from the surveys
of the pupils of the same schools, made at different peri-
ods. Though the interviewees are probably not acquainted

with each other, it is important to discover some changes
in the same adolescent “subculture”: the teenagers, who
attended the same schools in different years, mostly live in
the same neighbourhood, are of the similar social status,
are instructed by the same teachers, hear the same urban
legends, etc. Thus, any changes, which are spotted, will not
be explained by regional or acute social discrepancies, but
should be viewed from some other perspectives.

THE AIM

The following study was aimed at detecting changes in
pro-active health behaviour and risk taking activities of
adolescents over the period of 14 years, with particular
reference to outcomes of formal instruction on health
promotion. We hypothesized that there should be some
difference in health-related behaviours between the ado-
lescents who have received systematic schooling on health
related issues and those who have not.

MATERIALS AND METHODS

We explored positive and risky health behaviour in groups
of adolescents, aged 15-17, via the surveys conducted in
the years 2003, 2013, 2017. The data were obtained from
adolescents who went to secondary comprehensive schools
Ne4 and Ne29 in the urban area of Vinnytsia, Ukraine. The
participation was voluntary. The general numbers of the
participants were the following: year 2003 - 133 females
and 116 males; year 2013 - 118 females and 97 males; year
2017 - 124 females and 115 males.

The participants filled in questionnaires (developed at the
Department of General Hygiene and Ecology of VNMU),
which cover about 165 variables. The questionnaires were
filled in anonymously. All incomplete questionnaires (no more
than 1% of all papers) were excluded from further analysis.

In the initial year of our study, 2003, the participants
of our survey had not received systematised schooling in
health issues, whereas teenagers in the years 2013 and 2017
had 9 years of full health promoting course, introduced by
the Ministry of Education and Science of Ukraine. Yet, the
difference between the last two groups is that the survey
of 2013 was conducted just before the start of the armed
conflict in the East of Ukraine, and the 2017 survey was
done after four years of the military actions in Ukraine. This
unfavourable change may have influenced the outcomes of
some interventions, including the one we take into consid-
eration. We looked at the differences between the groups,
which might be prompted by the educational intervention.

The statistical analyses were performed by STATISTICA
6.1 software (license number AXX910A374605FA). First,
the standard descriptive and frequency analyses of each
variable were conducted. The significance of changes in
health-related issues through years was measured by Co-
chran Q test. Spearman rank order correlation analysis and
Kendall’s tau coefficient were used to explore associations
between key risk and protective factors. We considered
p-value less than 0,05 as statistically significant.
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Data included demographic and socioeconomic informa-
tion, issues related to perceived health status, various risk
exposures and health-related behaviours (exercise, nutrition,
fresh air, daily routines), as well as protective factors, such
as psychological wellbeing, family, school, use of time (en-
tertainment, religious activities), aspirations for the future
and responsible choices. Some questions have been added
or omitted in subsequent surveys to respond to emerging
issues. However, the core questions have remained the same.

RESULTS
This study documented several trends in health-related be-
haviours among adolescents, aged 15-17, over the last 14 years.

RISK PRONE BEHAVIOUR

From 2003 to 2017, the percentage of the youth, who admit
that they smoke, decreased significantly for both males (35,34%
to 15,65%, p< 0,05) and females (24,06% to 6,45%, p< 0,01).
Interestingly, the results were generally more positive in the
survey of 2013 both in terms of any experience of smoking
and continuous smoking, which makes us wonder whether
some political or social factors (e.g. military conflict, economic
crises) had additional influence on the teenagers’ attitudes and
behaviour. So far we must point out much more optimistic
decline in the number of males who have ever tried smoking
from 78,45% in 2003 to 42,27% in 2013 and 40,87% in 2017.
The difference is statistically significant at p<0,001 for the years
2003 and 2013, as well as 2003 and 2017. Among females the
situation is considerably less clear: 56,39% in 2003, then 23,73%
(p< 0,001) in 2013 and staggering 46,77% in 2017. Our find-
ings fall in line with the HBSC results which stated the decline
of weekly smoking among 15-year old Ukrainian males and
females in 2013 [21] compared to 2009-2010 [22].

Drug addiction does not seem have a clear pattern. The
numbers in males and females who took up illegal drugs
2003 and 2017 were not significantly different: among
females 4,51% and 4,84% respectively, and among males
9,48% and 8,7%. As well as with smoking, year 2013 showed
considerably lower numbers - 0% among girls and 5,6%
among boys. We cannot account for the factors that have
prompted such results. The only positive tendency we have
found was the stable decrease in the number of males who
have ever tried drugs from 22,41% in 2003 to 14,43% in
2013 and 13,91% in 2017.

Reduction of alcohol consumption faces some cultural and
social obstacles, as adolescent alcohol consumption is not al-
ways condemned, especially when it occurs in the presence of
the parents. Fortunately, we may state eventual shift in the age
groups when first alcohol consumption occurs. Far less males
reported alcohol consumption before the age of 10: compare
25,22%in 2003 and 2,61% in 2017, which means children are
now limited in their access to such beverages and are probably
better controlled by their parents, or are not offered a swig by
elder children in the yard. Reduction in the number of females
who have tried alcohol before the age of 10 was significant,
but not so steep — from 26,32% in 2003 to 7,63% in 2013 and
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8,07% in 2017. In 2013-2017 years, there appeared groups of
male and female teenagers who claimed they had never tried
alcohol. Interestingly, among males more than a half claimed
absence of such experience (58,76%-53,05%), but only every
fifth girl stated the same (21,17%-20,16%). These encouraging
results may be related in part to the changed attitude to being
regularly drunk. We may see that the number of males who
had been drunk more than 4 times fell from 22,61% in 2003
t0 9,09% in 2013 (p<0,05) and 10,43% in 2007. The numbers
of girls with the same experience decreased from 9,78% in
2003 to 0,85% in 2013 (p<0,01), then rose to 5,65% in 2017.
Lack of sufficient sleep seems to be an emerging problem
that may lead to negative outcomes. The change in daily
routines and accessibility of gadgets made it easy for teen-
agers to shift their going to bed to very early hours of the
morning, but sleeping hours are becoming shorter as they
still have to get up soon to go to school. 54, 03% females
interviewed in 2017 were severely deprived of sleep - slept
less than 6 hours a day (compared with 16,95% in 2013
and 8,97% in 2003, p <0,05). The increase in sleep-de-
prived males was not so steep, but significant: 4,84%
in 2003; 16,49% in 2013, and 33,91% in 2017 (p<0,05).
The Ukrainian society has recently become extremely
concerned with the cases when sleep-deprived children
got psychologically involved in deadly dangerous online
groups who promoted suicidal actions. As we can see, the
figures of sleep-deprived children make it an urgent issue.
Both males and females’ personal assessments of probability
of developing numerous health risks did not show any clear
tendencies, apart from one — over the years fewer teenagers
admitted the likelihood of some problems that might arise due
to their sexual relationships (such as sexually transmitted dis-
eases, unwanted pregnancy). The numbers of the females who
were predicting, to some degree, health problems connected
with sexual relations fell from 27,72% in 2003 to 9,32% in
2013 (p<0,01) and 16,13% in 2017. More males than females
predicted such problems, and their number fell insignificantly
from 34,48% in 2003 to 31,96% in 2013 and 28,7% in 2017.

PRO-ACTIVE HEALTH-RELATED BEHAVIOUR
Popularity of daily physical exercise over 2 hours has risen
among both males and females, compare: 48,82% in 2003
and 60,48% in 2017 among females; 54,84% in 2003 and
76,09% in 2017 among males. These numbers support the
findings of HBSC surveys of 2002/2006 [23] and 2013/2014
[21], which also state the increase of moderate-to-vigorous
physical activity among Ukrainian teenagers.

Significant improvement in the amount of time, spent
in the fresh air, was found in the year 2017 for females
- 54,02% (as compared to 25,42% in 2013 and 26,92%
in 2003) and in 2013-1017 years for males — 45,35% and
64,35% respectively (compared to 35,48% in 2003). This
tendency can be partly explained by the fact that teenagers
can easily take their gadgets with them and entertain them-
selves outdoors, without being controlled by their parents.

On the basis of 2017 survey, we explored the associations
between some protective factors (family, school adaptation,
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extracurricular community activities, healthy habits, etc.)
and key risk/health choices.

Full family served as a protective factor for females, as
a significant negative association was found between full
family membership and friendship with people who suf-
fered from sexually transmitted diseases (STD) (r =-0,28,
1=-0,27, p<0,05), and first cases of taking illegal drugs (r =-
0,33, 1=-0,32, p<0,05). Among males full family member-
ship was associated with having breakfast (r =0,21, p<0,05)
and brushing teeth (r =0,24, p<0,05), negatively related to
frequency of wine consumption (r,=-0,22, p<0,05).

Family affluence has a controversial relationship to
health-related issues among girls: positive associations were
found with daily routine (r =0,26, t=0,25, p<0,05), school
adaptation (r=0,25, 1=0,23, p<0,05), plans for the future
(r=0,20, T=0,19, p<0,05), life satisfaction (r =0,39, t=0,36,
p<0,05), good perceived health (r =0,30, 1=0,28, p<0,05),
less days on sick leave (r =0,25, t=0,20, p<0,05). Yet, higher
economic status of female teenagers’ families turned out
to be associated with earlier age of alcohol consumption
(r=0,29, 1=0,25, p<0,05) and friendship with people who
suffered from STD (r =0,29, t=0,25, p<0,05). Among males,
family economic status was related to daily routine (r =0,21,
p<0,05), knowledge of HIV transmission (r,=0,23, p<0,05),
cleaning teeth (r =0,25, p<0,05) and eating breakfast (r =0,20,
p<0,05), but also with smoking habits (r=0,20, p<0,05).

High academic achievements of males at school are positive-
ly associated with psychological school adaptation (r,=0,25,
p<0,05), dental care (r=0,23, p<0,05) and rational dieting
(r=0,20, p<0,05), but negatively related with perceived health
(r=-0,21, p<0,05). Successful studies of females at school
are negatively associated with friendship with people who
suffered from STD (r=-0,20, p<0,05) and perceived prob-
lems connected with sexual relationships (r=-0,20, p<0,05).
It is positively related to having breakfast (r =0,30, p<0,05),
daily routine (r =0,25, p<0,05), non-smoking beliefs (r =0,25,
p<0,05), school adaptation (r =0,31, p<0,05), and, sadly, with
more days on sick leave (r =0,24, p<0,05).

Going in for sports and clubs also show some preventive
influence. Among females, sport is positively associated
with rational eating routine (r =0,22, p<0,05), other hobbies
(r=0,24, p<0,05), ability to count calories in the daily ration
(r,=0,25, p<0,05), and beliefs about later start of sexual
relationships for gitls (r,=0,21, p<0,05) and boys (r =0,26,
p<0,05). Going to extracurricular clubs is positively related
to psychological readiness for school activities (r=0,24,
p<0,05), and negatively related to experience of smoking
(r=-0,23, p<0,05), being ever drunk (r =-0,20, p<0,05) and
friendship with drug addicts (r=-0,22, p<0,05). Among
males, going in for sports was not associated with any
particular health-related issues, except for using less com-
puter (r=-0,21, p<0,05) and watching more TV (r=0,23,
p<0,05). Attending clubs showed no significant influence
on health-related choices of teenaged boys.

Sufficient night sleep was associated among the girls with
healthy eating routine (r =0,28, p<0,05), frequency of meals
(r,=0,30, p<0,05), and negatively associated with bad mood
(r=-0,27, p<0,05) and daily use of computer (r=-0,18,

p<0,05). Enough sleep among the boys was related to daily
routine (r =0,26, p<0,05), better perceived health (r=0,21,
p<0,05), and less computer work (r =-0,31, p<0,05).

Adhering to daily routine was associated among females
with absence of friends who are drug addicts (r =0,27,
p<0,05), good perceived health (r =0,22, p<0,05), perceived
importance of health (r =0,23, p<0,05), psychological
readiness for school (r,=0,24, p<0,05), school adaptation
(r,=0,25, p<0,05), life satisfaction (r =0,42, p<0,05), ability
to decline an unpleasant offer (r=0,26, p<0,05).

Males who carried out daily routines showed multiple pro-
active behaviours: they often slept longer (1=-0,23, p<0,05),
had daily breakfast (r =0,39, p<0,05), felt better after week-
end (r=0,27, p<0,05), missed fewer classes because of illness
(r=-0,23, p<0,05), didn’t drink beer (r=-0,37, p<0,05) or
wine (r=-0,24, p<0,05), didn’t take drugs (r =-0,29, p<0,05),
didn’t have friends who were drug addicts (r =-0,42, p<0,05),
had positive perception of their health (r =0,36, p<0,05), felt
physically fit (r =-0,28, p<0,05), etc.

Length of daily physical activity is positively related to
length of time spent outdoors both among males (r,=-0,31,
p<0,05) and females (r =0,26, p<0,05). Among females it was
also associated with ability to decline an unpleasant offer
(r=0,24, p<0,05), knowledge about ways of transmitting
HIV (r =0,29, p<0,05), ability to count one’s pulse (r =0,24,
p<0,05), and was negatively connected with eating daily
lunch (r=0,21, p<0,05) and friendship with people who
suffered from STD (r =-0,29, p<0,05). Among males phys-
ical activity was related to perceived importance of health
(r=0,32, p<0,05), negative alcohol-related beliefs (r =-0,27,
p<0,05), physical and psychological adaptation to school
(r=0,23 and r=0,22, p<0,05), with absences of breakfast
(r.=-0,24, p<0,05).

DISCUSSION

The data about health-related issues obtained in the year
2003 vary significantly from the years 2013 and 2017,
which indicates some beneficial influence that has taken
place since 2003. Much fewer differences were spotted be-
tween the years 2013 and 2017. Health related behaviours
in females showed less significant dynamics and some
changes indicate regression, while males reported multi-
ple improved results. Meanwhile actual numbers of males
who opted for risky behaviours were higher than those
of females. Yet, we cannot claim that only educational
intervention prompted significant positive dynamics in
the adolescents’ health related behaviours.

Some surprising negative changes that appeared in 2017
might be explained by aggravated socio-economic crises
and armed conflict in the country, but need some addi-
tional research into this issue.

We tried to look into the relations between protective
and risk factors that might prompt the changes in the
survey 2017. Significant relationships were found between
some socio-economic factors, positive health behaviours
(sufficient sleep, physical activity, daily regime, and life
satisfaction) and proactive health choices, as well as lower
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prevalence of youth alcohol, smoking and drug abuse.
The factors mostly had different significance for males
and females. These findings, as well as the analysis of the
overall tendencies, suggest that teenagers of different sex
may respond differently to health promoting interventions.

CONCLUSIONS

The available data suggests that there was a beneficial
health-related influence on the schoolchildren over the
years 2003-2017. Our findings also support the view that
certain assets may protect the youth from risk-taking be-
haviours. Additional research is needed to document the
effectiveness of population-level educational intervention,
which was introduced by the Ministry of Education and
Science of Ukraine in 2001.

REFERENCES

1. Investing in children: the European child and adolescent health
strategy 2015-2020// Regional Committee for Europe 64th Session.
Copenhagen, Denmark, 1518 September 2014. [accessed 6.06.2018].
http://www.euro.who.int/en/health-topics/Life-stages/child-and-
adolescent-health/policy/investing-in-children-the-european-child-
and-adolescent-health-strategy-20152020 .

2. Morgan A, Ziglio E. Revitalising the evidence base for public health: an
assets model. Promotion & Education. 2007, Supplement (2): 17-22.

3. Rotegard AK, Moore SM, Fagermoen MS, Ruland CM. Health assets:
A concept analysis. Int J Nurs Stud. 2010; 47(4):513-25. doi: doi.
0rg/10.1016/j.ijnurstu.2009.09.005

4, Scales PC. Reducing risks and building developmental assets: essential
actions for promoting adolescent health. 2009; 69 (3):113-119. https://
doi.org/10.1111/j.1746-1561.1999.th07219.x .

5. Alvarez-Dardet C, Morgan A, Ruiz Cantero MT, Herndn M. Improving
the evidence base on public health assets—the way ahead: a proposed
research agenda. J Epidemiol Community Health. 2015; 69(8):721-3.
http://dx.doi.org/10.1136/jech-2014-205096 .

6. Friedli L."What we've tried, hasn't worked': the politics of assets based
public health. Critical Public Health. 2012; 23 (2): 131-145. https://doi.
0rg/10.1080/09581596.2012.748882

7. Rotegaard AK, Ruland CM. Patient centeredness in terminologies:
Coverage of health assets concepts in the International Classification of
Nursing Practice. Journal of Biomedical Informatics. 2010; 43: 805-811.

8. Serheta IV, Bratkova 0.Yu, Mostova OP, Panchuk OYu, Dudarenko 0B.
Naukovi pryntsypy psykhohihiyenichnoyi diagnostyky stanu zdorovia
ditey, pidlitkiv ta molodi. Dovkillia ta zdorovia. 2012; 4(64): 21-25.

9. Serheta IV, Tekliuk RV, Bratkova OYu. Zdoroviazberihayuchi kompetentsii
shkoliariv ta osoblyvosti yikh zmin v dymanitsi ostannikh desiatylit.
Materialy naukovo-praktychnoyi konferentsii “Dovkillia ta zdorovia”.
Ternopil, Ukrmedknyha. 2018: 105-107.

10. Oman RF, Vesely S, Aspy (B, McLeroy KR, Rodine S, Marshall LaD. The
potential protective effect of youth assets on adolescent alcohol and
drug use. Am J Public Health. 2004; 94:1425-1430.

11. Morgan A, Haglund JA. Social capital does matter for adolescent health:
evidence from the English HBSC study. Health Promotion International.
2009; Vol. 24; No. 4: 363-372. doi:10.1093/heapro/dap028 .

12. Dunn MS, Kitts C, Lewis S, Goodrow B. Effects of youth assets on
adolescent alcohol, tobacco, marijuana use, and sexual behavior. Journal
of Alcohol and Drug Education. 2011; 55 (3): 23-40.

13. Saewyc EM, Taylor D, Homma Y, Ogilvie G. Trends in sexual health and risk
behaviours among adolescent students in British Columbia. Can J Hum Sex.
2008;17(1-2):1-13.

14. Fulkerson JA, Story M, Mellin A, Leffert N, Neumark-Sztainer D, French
SA. Family dinner meal frequency and adolescent development:
relationships with developmental assets and high-risk behaviors.
Journal of Adolescent Health. 2006; 39: 337-345.

15. Sacker A, Cable N. Do adolescent leisure-time physical activities
foster health and well-being in adulthood? Evidence from two British
birth cohorts. European Journal of Public Health. 2005; Vol. 16; No. 3:
331-335. d0i:10.1093/eurpub/cki189 .

16. Page RM, Hammermeister J, Scanlan A, Gilbert L. Is School Sports
Participation a Protective Factor against Adolescent Health Risk Behaviors?
2013;29(3):186-193. https://doi.org/10.1080/10556699.1998.10603332.

17. Koivusilta LK, Lintonen TP, Rimpela AH. Orientations in adolescent
use of information and communication technology: A digital divide
by sociodemographic background, educational career, and health.
Scandinavian Journal of Public Health. 2007; 35(1): 95-103.

18. lannotti RJ, Janssen |, Haug E, Kololo H, Annaheim B, Borraccino
A. Interrelationships of adolescent physical activity, screen-based
sedentary behaviour, and social and psychological health. International
Journal of Public Health. 2009; 54 (Supplement 2): 191-198.

19. Springer A, Parcel G, Baumler E, Ross M. Supportive social relationships
and adolescent health risk behavior among secondary school students
in El Salvador. Social Science & Medicine. 2006; 62: 1628-1640. https://
doi.org/10.1016/j.s0cscimed.2005.08.018

20. Duncan PM, Garcia A, Frankowski BL, et al. Inspiring healthy adolescent
choices: arationale for and guide to strength promotion in primary care.
Journal of Adolescent Health. 2007; 41: 525-535.

21. Growing up unequal: gender and socioeconomic differences in young
people’s health and well-being. Health behaviour in school-aged
children (HBSC) study: international report from the 2013/2014 survey.
World Health Organization, 2016.

22. Currie Cetal., eds. Social determinants of health and well-being among
young people. Health Behaviour in School-aged Children (HBSC) study:
international report from the 2009/2010 survey. Copenhagen, WHO
Regional Office for Europe, 2012.

23. Health Policy for Children and Adolescents, No. 5. World Health
Organization / Eds. Candace Currie, Saoirse Nic Gabhainn et al.
Edinburgh: University of Edinburgh, 2008. 208p.

Authors’ contributions:

According to the order of the Authorship.
Conflict of interest:

The Authors declare no conflict of interest.

CORRESPONDING AUTHOR

Ruslan V. Tekliuk

42/ 83 Lytvynenko-Volgemut street, 21018, Vinnytsia, Ukraine
tel: +380972821314

e-mail: teklyukru@gmail.com

Received: 20.07.2018
Accepted: 12.12.2018



© Wydawnictwo Aluna

Wiadomosci Lekarskie 2019, tom LXXII, nr 1

PRACA ORYGINALNA
ORIGINAL ARTICLE

TREATMENT OF LACTASE DEFICIENCY IN CHILDREN'S OBESITY
WITH GENOTYPE C/C 13910 OF LACTASE GENE

Alexandr Ye. Abaturov, Yuri M. Stepanov, Anna A. Nikulina
STATE INSTITUTION “DNEPROPETROVSK MEDICAL ACADEMY OF THE MINISTRY OF HEALTH OF UKRAINE’, DNIPRO, UKRAINE

ABSTRACT

Introduction: Excess lactose in the diet of modern man causes the development of not only lactase deficiency, but it can be a factor that contributes to obesity.
The aim: To study associations between obesity and genotype C/C 13910 of lactase gene (LCT) in children, to investigate the effectiveness of treatment using drug exogenous

lactase and a low-lactose diet.

Materials and methods: genotyping of lactase gene by real-time polymerase chain reaction, determining the level of lactose maldigestion by hydrogen breath test (HBT),
estimating the insulin resistance with the HOMA-IR index in 70 obese children and 40 healthy children 6 - 18 years. Obese children with genotype C/C 13910 and lactose
maldigestion (n=40) were randomized in two groups: children from group | (n=20) received an exogenous lactase preparation, and children from group Il (n=20) - low-lactose diet.
Results: in obese children, the genotype C/C 13910 is 2 times more often than in healthy children. Obese children with genotype C/C 13910 have a significantly higher value
of HBT (32.8—39.8 ppm) compared to healthy children (p<0.05), and an increased value of the HOMA-IR index. After treatment, there was a significant decrease in HBT and

the HOMA-IR index in the two comparison groups.

Conclusions: signs of insulin resistance are observed in children with obesity, genotype (/C 13910 and lactose maldigestion. The use of exogenous lactase in the therapy or the
administration of a low-lactose diet cause approximately the same decrease in the HOMA-IR index.

KEY WORDS: hydrogen breath test, genotype (/C 13910, lactose maldigestion, obesity

INTRODUCTION

The leading cause of the disorder of lactose digestion is the
discrepancy between the level of lactose load and the activ-
ity oflactase production. Single nucleotide polymorphisms
(SNP) of the lactase gene (LCT) affect the characteristics
of the production of this enzyme during human ontogen-
esis. According to modern concepts, at position 13910 of
the LCT gene sequence, the majority of representatives of
the human population have cytosine (C). This cytosine
base is located approximately 14 kb upstream of the LCT
transcription site, in the regulatory region of the lactase
gene - MCM6 (minichromosome maintenance complex
6). The gradual age-related decrease in the level of lactase
production, most often manifested from the second year
oflife, is characteristic of the individual’s homozygous state
(C/C). The homozygous state of C/C 13910 is recorded in,
more than 32% of Caucasians, 99% of East Asians, 74% of
South Asians and 59% of individuals of other or mixed
ethnic groups [1]. The loss of the lactase activity of the
lactase and the ability to synthesize lactase at a sufficiently
high level throughout life is characteristic of individuals
with the SNP of the LCT gene, which are characterized
by replacement of the cytosine by the thymine base (T) at
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position 13910. The SNP data of the LCT gene lead to the
appearance two variants of genotypes: heterozygous (C/T)
and homozygous (T/T). Taking into account, that allele T
is dominant; both these genotypes are accompanied by
lactase persistence (LP) [2; 3; 4; 5].

The maximum level of LCT expression is noted in the
duodenum (121.7 RPKM (reads per kilobase per million),
and the jejunum (73.8 RPKM) and provides hydrolysis of
lactose disaccharide to two monosaccharides - glucose
and galactose, capable of being absorbed by intestinal
enterocytes [6]. Galactose is metabolized in the liver,
where epimerization to glucose occurs upon accession
to uridine-5’-diphosphate (UDP), with the formation of
UDP-glucose. UDP-glucose is a direct precursor of glyco-
gen synthesis and can not be reversed through UDP-glu-
cose pyrophosphorylase (EC 2.7.7.9) to glucose-1-phos-
phate in vivo [7]. Due to this pathway, which is perhaps
one of the evolutionary advantages of galactose as a lactose,
almost 100% of the dietary galactose absorbed from the
gastrointestinal tract, is converted into hepatic glycogen.
While with lactase deficiency (LD), it becomes impossible.

Most often clinical manifestations of LD begin to be
registered from 10 to 16 years of age, which coincides with

17



Alexandr Ye. Abaturov et al.

the critical period of risk of obesity and the formation of
insulin resistance in the pubertal period. It is in adolescents
12-19 years, the incidence of obesity has the highest level
- 20.5%, while in the children’s population as a whole, this
figure is about 17% [8, 9, 10].

Itis also interesting that the occurrence of LP in the geo-
graphical regions of Europe has a negative feedback from
the prevalence of obesity. Thus, the maximum frequency
of occurrence of LP, more than 90%, is observed among
the population of the Nordic countries of Scandinavia and
the Netherlands, and the minimum among the population
of southern Europe (Italy and Spain). The lowest preva-
lence of overweight and obesity in the European Region
is registered in Norway and is 15% among children aged
7- 8 years (13.5% for boys and 17.8% for girls), the highest
level is in Italy and is 36% (among boys - 37.2% and among
girls — 34.7%) [11]. Therefore, we believe that the genotype
C/C 13910, associated with adult-type LD, is targeted for
the emergence of a systemic inflammatory response and
the formation of insulin-resistant obesity [12].

The occurrence of obesity and its complicated course in
recent years, especially among children living in large cit-
ies, is increasing at an epidemic rate, but the causes of this
pathomorphosis remain poorly understood. In particular,
the role of lactose in the formation of insulin resistance
associated with obesity in children is not reflected.

THE AIM

Objective: to study associations between obesity and gen-
otype C/C 13910 of the lactase gene (LCT) in children,
to investigate the effectiveness of treatment using drug
exogenous lactase and a low-lactose diet.

MATERIALS AND METHODS

We inform that patients gave their informed consent
to participate in the study. The study was carried out
according to the ethical principles of the Medical Study
conducted with the participation of people set forth in the
Helsinki Declaration. The study was with the permission
of the local bioethics commission in accordance with the
requirements of the bioethical committee (protocol No. 2
of the bioethical examination of the State Institution “DMA
of Ministry of Health of Ukraine” dated 10.02.2016. Head
of the Commission: MD, Professor V.V. Koldunov).

Genotyping was carried out at the polymorphic locus
of the LCT gene by real-time polymerase chain reaction
(RT-PCR) in 70 obese children and 40 healthy children
from 6 to 18 years of age. The SNP LCT study was carried
out in a certified Synevo laboratory, as the analyzer used
the detector “CFX96 (BioRad)”, USA. The material for the
study was venous blood.

To determine insulin resistance, the Homeostasis Model
Assessment was calculated, before and after treatment, based on
basal insulinemia and blood glucose in venous blood, using the
Immunochemical Test Method with Electrochemiluminescent
Detection (ECLIA) in the Synevo laboratory. The presence of
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insulin resistance was recorded with the index HOMA-IR>95th
percentile, respectively, with the percentile curves recommend-
ed by the IDEFICS consortium for the European population
according to the age and sex of the child [13].
A hydrogen breath test with lactose load (at a rate of
1 g/kg but not more than 25 g of lactose in the form of
a 10% aqueous solution) was performed at the “Gastro+
Gastrolyser” Gas Analyzer of the British company “Bed-
font Scientific Ltd” at the Institute of Gastroenterology of
the National Academy of Medical Sciences of Ukraine.
The hydrogen concentration in the patient’s exhaled air
was determined in parts per million (ppm). The test was
considered positive when the level of hydrogen concen-
tration in the exhaled air increased by more than 20 ppm
(0.002%) after 60 minutes compared to the basal level and
the appearance of clinical symptoms of LD during the next
three hours of observation [14]. An increase of H2 in air
samples without the appearance of characteristic symptoms
indicated the lactose maldigestion, with the appearance
of characteristic symptoms - of lactose intolerance [15].
Children with obesity, with genotype C/C 13910 and
lactose maldigestion (n=40), to study the effectiveness of
various treatments, were randomized in two comparison
groups. Patients from group I (n=20) received an exog-
enous lactase preparation “Mamalac” (National Enzyme
Company Inc., USA, Distributor in Ukraine: Pharmunion
BSV Development Ltd.), 30 mg (3000 ALU Aspergillus
orizae) three times a day for 1 month, and patients in
group II (n=20) had a low-lactose diet, according to the
computer program ,,Low- lactose diet” [16]. In addition, all
patients and their parents received counseling on lifestyle
modification, psychologist’s recommendations, in the case
of insulin resistance; children over 12 years of age were
prescribed metformin at the age-appropriate dosage.
Criteria for the effectiveness of treatment were the nor-
malization of the HOMA-IR index and HBT indices.
Statistical processing of the results of the study used the
methods of variation statistics using the STATISTICA
software package (version 6.1) StatSoftInc. serial number
AGAR 909E415822FA, adapted for biomedical research
with the False Discovery Rate control (FDR) to compare
the effectiveness of various methods of treatment (p<0.05).

RESULTS

Insert the text of the results here. In children with obesity
of 6-18 years (n=70), the genotype C/C 13910 was reg-
istered in 57.1% (n=40), the genotype of C/T 13910 - in
28.6% (n=20), and the genotype T/T 13910 - in 14.3% of
cases (n=10). Of 40 healthy children 6-18 years old, the
genotype C/C 13910 was registered in 37.5% (n=15), the
genotype of C/T 13910 was 55% (n=22), and the genotype
T/T 13910 - in 7.5% of cases (n=3).

The level of hydrogen concentration in the exhaled air, de-
termined using the HBT in obese children and with genotype
C/C 13910 was 36.03+3.71 ppmy; in children with genotype
T/T 13910 - 1.35+0.83 ppm; and in healthy children with gen-
otype C/C 13910 - 14.21£3.54 ppm, p<0.05. It is interesting
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Figure 1. Association figures hydrogen concentration in exhaled air in a HBT and insulin resistance in obese children with genotypes LCT

that the level of hydrogen concentration in the exhaled air with
HBT in healthy children with genotype C/C 13910 did not
have a statistical difference compared to obese children with
the genotype C/T 13910- 21.51+3.1 ppm (p>0.05).

It was identified that a high level of HOMA-IR index
of 5.97+0.86 was recorded in children with obesity and
genotype C/C 13910. With the C/T 13910 genotype, the
HOMA-IR index level was 4.17+0.21 and was lower than in
genotype C/C 13910 (p<0.05). The lowest HOMA-IR index
was characteristic of children with obesity and genotype
T/T 13910 - 3.16+0.66 (p<0.05), figure 1.

The fact that the level of HOMA-IR index in
children with obesity and genotype T/T 13910 was
comparable to that of healthy children (HOMA-IR
index=2.24+0.51, p>0.05) is of great interest. Probably,
this circumstance emphasizes the special role of lactase
deficiency in the development of insulin resistance in
children’s obesity.

The study of the effect of diet and pharmacological
therapy on insulin resistance in obese children showed
that both methods of treatment are quite effective. Thus, in
children of group I, before the prescription of the drug for
exogenous lactase, the value of the HOMA-IR index was
7.36%0.34, and after one month of treatment they had a
significant decrease in 1.85 times, up to 3.97+0.6 (p<0.05).
In children of group II, the HOMA-IR index before treat-
ment was 5.55+0.68, and after the administration of the
low-lactose diet for one month its value decreased by 1.75
times and was 3.16%0.35 (p<0.05).

DISCUSSION
Insert the text of the discussion here. The genotype of C/C
13910 in children with obesity aged from 6 to 18 years is 2

times more common than in children with physiological
body weight. According to HBT data, the highest frequency
of lactose maldigestion is registered among children with
genotype C/C 13910, which coincides with the results of
other studies [9]. According to the literature, the value of
the correlation coefficient between the determination of
genotype C/C 13910 by genotyping SNP LCT and the prob-
ability of a positive HBT is 0.74 [17]. Concetta Santonocito
etal. [18] demonstrated that in persons with positive HBT
genotype C/C 13910 was determined in 97% of cases. Our
study showed that the ratio between the levels of the hy-
drogen breath test in 70 children with obesity and different
genotypes of T/T, C/T, C/C 13910 corresponds to 1:16:27.
It follows that in children with obesity and genotype C/C
13910, the risk of lactose maldigestion is 27 times higher
than in T/T 13910 genotype. Changes in the results of HBT,
which occurred as the consequence of treatment, indicate
that the use of exogenous lactase “Mamalac” (National
Enzyme Company Inc., USA, Distributor in Ukraine:
Pharmunion BSV Development Ltd.) and a low-lactose
diet according to our computer program “Low-lactose
diet” significantly (p<0.05) contribute to lactose digestion
in patients with genotype C/C 13910.

Excess lactose in the diet of modern man causes clinical
manifestations of lactase deficiency. Food interviewing
conducted by Lucyna Ostrowska et al. [19] showed that
clinical lactase persistence in adult males correlates with a
low HOMA-IR index. Studies Priska Stahel et al. [20] have
shown that in male Sprague-Dawley rats, eating a diet that
contains 15% galactose increases insulin sensitivity, and the
use of higher doses of galactose promotes the formation
of type 2 diabetes.

In our study, the level of insulin resistance studied by
calculating the HOMA-IR index was directly correlated
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with the level of lactose maldigestion in obese children
and was the highest in the genotype of C/C 13910, which
is identical to the data of other authors [21].

The ratio of HOMA-IR index in children with T/T, C/T,
C/C 13910 genotypes was 1:1,3:2. It is likely that the risk
of insulin resistance in children with obesity and genotype
C/C 13910 is 2 times higher than in genotype T/T 13910.
It is possible that the deficiency of lactase is accompanied
by the interaction of excess lactose with galectin 9 (Gal-9),
which blocks it binding to the Tim-3 receptor and prevents
the activation of signaling pathways that activate Treg - cells.
Inhibition of the Gal-9/Tim-3 signaling pathway leads to the
development of a low-level inflammatory response and, as
a consequence, to the formation of insulin resistance [11].

The use of an exogenous lactose drug or a low-lactose
diet in treating children with genotype C/C 13910 and
obesity, approximately, equally contributes to a decrease in
the level of insulin resistance. It should be noted that the
administration of exogenous lactase preparations preserves
the possibility of taking dairy products, so necessary in the
childhood period.

CONCLUSIONS

In this study, we demonstrated for the first time the sig-
nificance of lactose maldigestion associated with genotype
C/C 13910 LCT, when insulin resistance is formed in obese
children. The genotype of C/C 13910 is 2 times more often
detected in obese children than in healthy children and is
associated with lactose maldigestion, causing an increase in
insulin resistance (p<0.05). The use of the drug exogenous
lactase or low-lactose diet prevents the formation of insu-
lin resistance in children with obesity and genotype C/C
13910 LCT. However, being aware of the fact, that dairy
products are the source of other nutrients, we recommend
prescribing exogenous lactase preparations especially for
young children.

In the future, it is planned to study the effect of lactose
maldigestion on the level of expression of the main ligand
of the T-cell apoptosis receptor (Tim-3) of galectin 9 in
children with obesity and genotype C/C 13910.
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ABSTRACT

Introduction: We conducted a retrospective assessment of diagnostic and therapeutic approaches in patients with iatrogenic ureteral injury, who were treated in a specialized
medical center.

The aim: The aim of the research was to determine the optimal treatment method for correction of iatrogenic ureteral defects.

Materials and methods: The study included 73 patients with iatrogenic ureteral injury. In 70 cases ureteral reconstruction was carried out with the help of Boari bladder flap.
The effectiveness of this approach was assessed retrospectively by analysis of the complications and long-term results of the treatment.

Results: The length of the bladder flap varied from 3 to 21 cm and averaged 9.8 £ 1.4 cm. In 6 (8.2%) cases a successful reconstructive surgery of the ureter up to the level of
its upper third was performed. The overall frequency of intraoperative complications did not exceed 12.9%. The total frequency of early postoperative complications was high
(75.8%), however, they were not severe and required surgical correction only in one (1.4%) case. The total number of positive long-term results (good + satisfactory) amounted
10 91.5%. Nephrectomy was required only in 2 (2.3%) cases.

Conclusions: The Boari bladder flap operation should be considered as the basis of the algorithm for providing medical care to patients with iatrogenic ureteral injury. This type
of surgery makes it possible to completely replace the damaged or having doubtful blood supply portion of the ureter even with the defects extending to its upper third. The

main advantages of this surgery technique are good blood supply of tubularized bladder flap and a high level of positive long-term results.

KEY WORDS: Boari bladder flap, reconstructive surgery of the ureter, trauma of the ureter

INTRODUCTION

Damage to the ureters is a very serious medical problem,
since it is often associated with iatrogenic injury, can be
difficult to diagnose and cause serious complications,
including peritonitis, massive urinomas, renal failure and
formation of ureterovaginal fistulas. The most common
cause of ureteral damages is considered to be gynecologi-
cal surgery. There is indication in the literature that those
are the surgeries which approximately in 75% of cases are
associated with the ureteral injury [1]. In particular, hys-
terectomy is accompanied by the urinary tract damages in
4.8% of cases, 2.2% of them are ureteral injuries [2]. After
the surgical correction of prolapse this number increases
up to 7.3%. Among the other causes of iatrogenic ureteral
trauma are surgeries on the rectum and sigmoid colon,
ureteroscopy, as well as reconstructive surgery of the aorta
and iliac vessels [3].

Complexity of surgical correction of the ureteral defects
directly depends on their length and location. For instance,
minor defects of the lower third of the affected organ
require various modifications of simple ureterocystone-
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ostomy. However, in case of extensive damage reaching
the middle and upper third of the ureter, a surgeon finds
himself in a difficult situation, which may require the use
of psoas hitch, as well as complicated options for recon-
struction of the upper urinary tract including transurete-
ro-ureteral anastomosis, Boari flap ureteroneocystostomy;,
intestinoplasty of the ureter or kidney autotransplantation
[4-6]. Each of these methods has obvious disadvantages.
In particular, it is necessary to take into account the high
risk of damage to the contralateral ureter in cases of uret-
eroureterostomy, intestinal complications in cases of ileal
ureter replacement, and loss of the kidney in cases of auto-
transplantation due to problems with vascular anastomosis
or prolonged ischemia [7-9]. Boari bladder flap technique
was first performed more than 100 years ago, but so far in
the literature there are only few reports about this surgical
technique in small series of patients [10-13]. In recent years
Boari-flap technique has begun to be used for correction
of long defects of the ureter, including reconstruction up
to the level of its middle and upper third [14]. However,
the objective results of this approach are not clear yet. At
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Table I. Range of iatrogenic ureteral pathology

Ureteral pathology N (%)
Obstetric-gynecologic trauma 63 (86.3%)
Ureteroscopic trauma 3 (4.1%)
Trauma after rectal extirpation or resection 5 (6.8%)
Trauma after aorto-femoral bypass 2 (2.8%)

present, the choice of one or another technique is indi-
vidual and depends primarily on surgical experience and
capability of a medical institution.

THE AIM

We conducted a retrospective assessment of diagnostic and
therapeutic approaches for patients with iatrogenic ureteral
injury, who were treated in a specialized medical center.

MATERIALS AND METHODS

The study included 73 patients (69 females and 4 males).
Their average age was 46.8 * 5.6 years old (22 to 78). The
range of iatrogenic ureteral pathology in these patients
is presented in Table I. The right-side damage occurred
in 32 (43.9%) cases, the left-side - in 35 (47.9%) cases,
bilateral - in 6 (8.2%). Preliminary radiation therapy for
gynecological tumors was carried out in 6 (8.2%) patients.
Ureteral trauma of a solitary kidney was observed in 2
(2.8%) patients. Ureterovaginal fistulas were found in 23
(33.3%) out of 69 females, as well as vesicoureterovaginal
fistulas - in 3 (4.3%) females. In 5 (6.8%) patients massive
retroperitoneal urinomas were identified, in the other 2
(2.8%) - urinary peritonitis. In 5 (6.8%) cases trauma of
the duplicated ureters was detected. Defects of the ureter
were limited to the level below its crossover with the iliac
vessels in 33 (45.2%) patients, to the level 3 cm above its
crossover with the iliac vessels in 34 (46.6%) patients and
extended up to the level of its upper third in the other 6
(8.2%) patients. Bladder capacity in the whole population
averaged 250+38.8 ml.

Diagnostic algorithm included examination of com-
plaints and medical history of patients, urinalysis and
hematology tests, biochemistry (glucose, total protein,
creatinine, electrolytes), ultrasonography, contrast-en-
hanced multi-detector computed tomography (MDCT),
cystoscopy and gynecological examination. In 20 (27.4%)
cases urodynamics was performed.

Treatment approaches included ureteroscopy with uret-
eral stenting attempt. In 28 (38.4%) patients with ureteral
obstruction and acute pyelonephritis, the percutaneous
nephrostomy was performed at hospital admission. Retro-
peritoneal space urinomas were also drained with the use
of puncture drainage. 70 patients undergone Boari bladder
flap procedure for reconstruction of the ureter. In 2 (2.8%)
cases of bilateral injury synchronous reconstruction was
performed, in the other 4 (5.7%) cases surgery was carried
out in two stages.

Due to severe fibrosis of the retroperitoneal space,
anastomosis between the ureter and tubular bladder flap
was carried out through the abdominal cavity in 4 (5.7%)
cases. For correction of the vesicoureterovaginal fistulas
reimplantation of the ureter via Boari-flap procedure was
combined with suturing of the vesicovaginal fistula via
O’Connor technique. One female patient underwent a
two-stage total reconstruction of the upper third of the
ureter using the renal pelvis tubular flap and reconstruction
of the lower and middle third of the ureter with the use
of the bladder tubular flap. Another female patient with
the solitary kidney had Boari-flap procedure following
colpocleisis due to a giant vesicovaginal fistula.

The performed surgical techniques were quite different
from the classical Boari bladder flap operation due to the
use of the least number of sutures to connect the ureter
with the vesical flap and lack of its fastening to the lum-
bar muscle. The procedure included infusion of 250-300
ml of normal saline solution into the bladder, as well as
mobilization of its apex and lateral surfaces. The bladder
mobilization range depended on the length of the flap. For
dissecting a flap longer than 5 cm the contralateral and rear
part of the bladder was exposed. The flap distal part width
was at least 2.0 cm, its base width was at least 4.0 cm long.
The psoas hitch was performed only in 2 (2.9%) cases. In
most of the cases (67 patients, 95.7%) a submucosal tun-
nel at least 10 mm long was created in the flap distal part.
The ureter and stent were passed through the tunnel and
secured to the bladder mucosa with one interrupted stitch.
Afterwords, the flap was tubularized and fixed to the ure-
teral adventitia with four interrupted sutures. In 3 (4.3%)
cases simple anastomosis was used between the flap and a
ureter without formation of a submucosal tunnel. Kidney
mobilization was carried out in 26 (37.1%) patients. The
urethral catheter was removed at 2 weeks, and the ureteral
stent at 2 months after surgery. The average follow-up pe-
riod was 24.6 + 3.4 months. The results were evaluated at
three, six and twelve months postoperatively, based on the
analysis of patient complaints, clinical evidence, ultrasound
data, MDCT or excretory urography.

Functional results were divided into three types: good
(absence of complaints and obstructive changes on visual
investigation, good renal function), satisfactory (absence
of complaints, good renal function, moderate obstructive
changes) and bad (obstructive changes, deterioration of
renal function, frequent exacerbation of pyelonephritis,
kidney pain complaints, severe dysuria symptoms). Sta-
tistical analysis was carried out using standard descriptive
statistics methods by means of “Statistica 8.0” software.
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Table I1. Main results in patients with Boari bladder flap

Total
(n=70)
Preliminary radiation therapy, n (%) 8 (11.4%)
Flap length, cm 98+14
Intraoperative complications
- iliac vessels injury 1(1.4%)
-IVC injury 1(1.4%)
-> 500 ml blood loss 7 (10%)
Early postoperative complications
- urine leakage from PO wound 8(11.4%)
- pyelonephritis exacerbation 23 (32.9%)
- persistent bowel paresis 13 (18.6%)
- severe dysuria 7 (10%)
- chronic urinary retention 2(2.9%)
Long-term functional result
- good 58 (82.9%)
- satisfactory 6 (8.6%)
- bad 6 (8.5%)
Bladder capacity reduction with persistent hyperactivity 2 (2.3%)
Boari flap re-operation 3(4.3%)
Nephrectomy 2(2.3%)
RESULTS AND DISCUSSION pyelonephritis, which with the same frequency was ob-

The interval between the ureter damage and iatrogenic
injury diagnosis ranged from 0 to 36 days (on average, 6.8
+ 2.6 days). The proportion of intraoperative diagnosis
did not exceed 8.2% (6 patients). The most informative
diagnostic method was MDCT, which allowed us to cor-
rectly visualize the presence and localization of ureteral
injuries, obstructive changes in the upper urinary tract,
the presence of urinomas in the retroperitoneal space,
as well as ureterovaginal and vesicovaginal fistulas in all
cases.

Ureteral stenting was successful only in 3 (4.1%) cases.
In two of these female patients ligature transection was
performed. In one patient stenting helped to eliminate
a ureterovaginal fistula, which had developed two days
before the procedure.

The main results of the study are presented in Table II.
The vesical flap length varied from 3 to 21 cm and averaged
9.8 + 1.4 cm. The overall intraoperative complication rate
did not exceed 12.9%. In most cases, the complications
were associated with severe cicatricial and inflammatory
changes in the retroperitoneal space after radiotherapy or
previous surgeries, and were serious.

One complication such as injury to the common iliac
artery, was recorded in a patient who had undergone two
ureterocystoneostomies. This injury was accompanied by
a massive bleeding (around 1500 ml) and required iliac
artery prosthetic reconstruction.

Although the total level of early postoperative compli-
cations was high enough (75.8%), they were not severe,
recovered conservatively and required surgical correction
only in one (1.4%) case (cystostomy because of prolonged
urinary retention). The most common problem was acute
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served in patients both with short and long vesical flaps.
Among specific complications dysuria should be pointed
out, which was severe only in patients with flaps extending
to the upper third of the ureter. Urine leakage from the
wound occurred in 11.4% of patients and reversed at 10
days on average.

The total number of positive long-term results (good +
satisfactory result) amounted to 91.5%. Nephrectomy was
required only in 2 (2.3%) cases. Boari flap re-operation was
successful 2 out of 3 (66.7%) cases.

The persistent decrease of bladder capacity was observed
only in 2 out of 70 (2.3%) patients. In our opinion, it was
not associated with flap surgery, but rather with radiation
therapy in one case, and prolonged inflammatory changes
in the urinary bladder in the other case.

Considering diagnostic methods of the iatrogenic injury
to the ureter, it should be noted that its intraoperative dam-
age, according to our data, is observed very rarely (8.2%).
In vast majority of cases it is diagnosed within one week
after surgery. Based on this data, we recommend perform-
ing MDCT in all patients after surgeries on pelvic organs
or great vessels of the retroperitoneal space, reporting
complaints resembling renal colic, acute pyelonephritis or
urinary fistula in the early postoperative period.

Our results demonstrate that the attempts of ureteral
stenting are undoubtedly justified in most patients with
iatrogenic ureteral injury. However, the effectiveness of
this method is not great (4.3%).

The management algorithm of ureteral injury cor-
rection is quite broad and may comprise various mod-
ifications of simple ureterocystoneostomy, psoas hitch,
transuretero-ureteral anastomosis, Boari flap uretero-
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neocystostomy, intestinoplasty of the ureter or kidney
autotransplantation. Based on our experience in Boari
flap operation, we believe it has the highest priority among
the reconstructive methods for the lower and middle
third of the ureter due to its iatrogenic injury. At present
we completely discontinued the ligature removal from
the ureter and its isolation from infiltrates and cicatricial
conglomerates. From our point of view, there is no need to
preserve the maximal length of the ureter at the expense
of the blood supply of its distal part. The damaged part
of the organ or the organ portion with doubtful blood
supply, should be completely replaced. Ureteral recon-
struction with the use of bladder tubular flap completely
meets these requirements.

Among the early specific complications severe dysuria
syndrome should be pointed out, which is more frequent
in patients with reconstruction of the ureter up to the
level of its upper third. In our opinion, this can be caused
by significant reduction of bladder capacity due to cre-
ation of a flap with the maximum length. However, in
most cases, dysuria events disappeared within one week
after surgery, and the bladder capacity was restored
within two months. Persistent reduction of the bladder
capacity after one year was registered only in 2 out of
70 (2.9%) patients.

Assessment of the long-term results with an average
follow-up period of 24.6 + 3.4 months suggests that total
number of positive results (good + satisfactory result) was
very high and amounted to 91.5%.

CONCLUSIONS

The basis of the algorithm for providing medical care to
patients with iatrogenic ureteral injury should be consid-
ered Boari bladder flap operation. This type of surgery
makes it possible to completely replace the damaged or
having doubtful blood supply portion of the ureter even
with the defects extending to its upper third. The main
advantages of this surgery technique are good blood sup-
ply of tubularized bladder flap and a high level of positive
long-term results.
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STRESZCZENIE

Wstep: Oparzenie to powierzchowne lub gtebokie uszkodzenie tkanek spowodowane dziataniem: ciepta (wysokiej temperatury), substancji chemicznych, pradu elektrycznego,
promieni stonecznych i promieni jonizujacych.

Cel pracy: Analiza wyjazdow zespotow ratownictwa medycznego w okresie od 1 listopada 2017 roku do 30 kwietnia 2018 roku do pacjentow z rozpoznaniem oparzenia na
terenie catego kraju.

Materiati metody: Analiza obejmuije cata Polske, wszystkie zespoty ratownictwa medycznego. Uzyskane dane pochodza z Systemu Wspomagania Dowodzenia Paristwowego
Ratownictwa Medycznego. Analiza obejmuje charakterystyke badanej populacji oraz zastosowane leki. Do badania wtaczono te wyjazdy, ktore koficzyly sie rozpoznaniem
oparzenia (T-20 do T-32). Z uwzglednieniem powyzszych kryteriéw uzyskano 547 przypadkéw.

Wyniki: W 321 przypadkach interwencje dotyczyty mezczyzn, aw 226 przypadkach kobiet (58,68% vs. 41,32%, p<0,001). Czesciej dotyczyty pacjentéw powyzej 18. roku zycia
(317 przypadkow vs. 193 ponizej 18. roku zycia, p<0,001), w 37 przypadkach brak danych. Najwiecej zdarzen odnotowano w wojewdédztwach mazowieckim i $laskim (12,97 % i
11,33%), a najmniej w podlaskim (2,92%). W 20,47% przypadkach byto zastosowane leczenie przeciwhdlowe, z czego w grupie dorostych w 25,23% vss. 16,58% u dzieci, p<0,001.
Whioski: Powyzsze wyniki dziatan zespotéw ratownictwa medycznego wskazuja niedostateczne wdrozenie postepowania farmakologicznego, co wymaga szybkiej poprawy.

StOWA KLUCZOWE: oparzenie, zespét ratownictwa medycznego, leczenie przeciwbélowe

ABSTRACT

Introduction: A burn is a superficial or deep tissue damage caused by the action of: heat (high temperature), chemicals, electric current, solar rays and ionizing radiation.
The aim: To analyze the trips of emergency medical teams in the period from November 1, 2017 to April 30, 2018 to patients diagnosed with burns throughout the country.
Materials and methods: The analysis covers the whole of Poland, all medical rescue teams. The obtained data comes from the System of Supporting the State Medical Rescue
System. The analysis includes the characteristics of the population studied and the medicines used. The study included those that ended with the diagnosis of burns (T-20 to
T-32). Taking into account the above criteria, 547 cases were obtained.

Results: In 321 cases, there were women and 226 cases of men (58.68% vs 41.32%, p <0.001). More often, it referred to patients over 18 (317 cases vs. 193 below 18 years of
age, p <0.001) in 37 cases no data. Most events were recorded in the Masovian and Silesian voivodships (12.97% and 11.33%) and the least in Podlasin (2.92%). In 20.47% of
cases, pain treatment was applied, of which in the group of adults in 25.23% vs. 1658% in children, p <0.001.

Conclusions: The above results of medical emergency teams’activities indicate insufficient pharmacological treatment, which requires rapid improvement.

KEY WORDS: bum, medical rescue team, analgesic treatment
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WSTEP

Oparzenia stanowig bardzo powazny problem kliniczny,

ekonomiczny i spoleczny. W ciagu jednego roku okoto 1%

populacji ulega réznego typu oparzen, najczesciej niewyma-

gajacych pilnej interwencji systemu ratownictwa medycz-
nego, ale w tej grupie okoto 50-70% przypadkéw stanowia
dzieci [1]. Temperatura od 55°C jest uwazana jako graniczna,
powyzej ktorej dochodzi do nieodwracalnego uszkodzenia
biatka tkankowego. Wystarcza 3 minuty jej dzialania, aby
doszto do martwicy naskdrka. Przy temperaturze 70°C jest
to jedynie sekunda. W zaleznosci od wysokosci temperatury
dziatajgcej na organizm czlowieka oraz czasu jej dziatania do-
chodzi do uszkodzenia miejscowego tkanek lub uszkodzenia
ogdlnoustrojowego [2]. Wstrzas pojawia sie zazwyczaj przy
oparzeniu powyzej 10% powierzchni ciata u dzieci, natomiast

u dorostych przy powierzchni powyzej 15% [3]. Ponadto

nastepuje zakazenie tkanek. W miejscach najbardziej narazo-

nych dochodzi do koagulacji, a tym samym do niedokrwienia
tkanek oparzonych. Wtasciwe dzialanie ratunkowe powinno
polega¢ na natlenowaniu i ukrwieniu oparzonych miejsc

[4, 5]. Duzym zagrozeniem i niebezpieczenstwem dla pacjenta

jest oparzenie gornych drég oddechowych. Stanowi ono okoto

20-30% wszystkich urazéw termicznych [6, 7]

W zalezno$ci od glebokosci uszkodzenia tkanek oparze-
nia dzielimy na cztery stopnie:

« oparzenie I° - uszkodzenie naskorka; objawy to: ru-
mien, silna bolesnos¢, zbielenie skéry pod naciskiem,
oparzenia I° ustepuja po kilku dniach bez pozostawienia
blizn [8];

» oparzenie II° - uszkodzenie naskorka i powierzchow-
nej warstwy skory wlasciwej lub jej petnej grubosci;
objawy to: czesto wystepujace pecherze z substancja,
surowicza, bolesnos¢, obrzek, oparzenie II° goi sie
w ciggu 10-21 dni - bez blizn lub do kilku tygodni -
z bliznami [9];

o oparzenie III° - uszkodzenie pelnej grubosci skory
wlasciwej; objawy to: zaczerwienienie lub zbielenie,
znieczulenie, skdra nie blednie pod naciskiem, oparze-
nie ITI° pozostawia widoczne blizny [10];

» oparzenie IV°® — martwica sigga tkanek glebiej po-
tozonych, takich jak: mieénie, $ciegna, kosci itp.
W najciezszych przypadkach tego typu oparzen' cecha,
charakterystyczna jest zweglenie oparzonej czesci ciala.
Czasami nie wyrdznia si¢ odrebnego IV° i wszystkie
oparzenia tego typu zalicza si¢ do oparzen III° [11].

Do obliczenia prawidtowej powierzchni oparzonej stosuje

sie rozne reguly, sg to:

 regula dloni - dlon pacjenta acznie z palcami (zwar-
tymi) stanowi okolo 1% powierzchni ciala [12];

» regula pigtek (regula wielokrotnosci 5%), ktdra zna-
lazla zastosowanie w przypadku oparzen niemowlat.
Mowi ona, iz na kazdg z konczyn przypada warto$¢
10% powierzchni ciala, natomiast na glowe, przod i tyt
tulowia po 20% caltkowitej powierzchni ciata [13];

o regula,dziewigtek” Wallace’a, stosowana u pacjentéw
dorostych oraz dzieci powyzej 15. roku zycia, ktéra
zaklada, iz odpowiednie czesci ciata stanowig 9% lub
wielokrotno$¢ 9% catoéci [14].

CEL PRACY

Celem pracy jest analiza wyjazdow i dzialan zespolow ra-
townictwa medycznego na terenie calego kraju w okresie
od 1 listopada 2017 roku do 30 kwietnia 2018 roku, do
pacjentow z rozpoznaniem oparzenia.

MATERIAL | METODY

Analizie retrospektywnej poddano karty zlecenia wyjaz-
du (KZW) i karty medycznych czynnosci ratunkowych
(KMCR) ze wszystkich zespotéw ratownictwa medycznego
(ZRM) w Polsce, w okresie od 1 listopada 2017 roku do
30 kwietnia 2018 roku (obserwacja 6-miesieczna). Dane
zostaly przygotowane na prosbe Konsultanta Krajowego
w dziedzinie Medycyny Ratunkowej, dzigki Systemowi
Wspomagania Dowodzenia Panstwowego Ratownictwa
Medycznego (SWD PRM) przy udziale Ministerstwa
Zdrowia. SWD PRM jest systemem teleinformatycznym,
obejmujacy caly teren naszego kraju. Gléwnym celem jest
realizacja zadan okreslonych w ustawie o Panstwowym
Ratownictwie Medycznym przez dyspozytoréw medycz-
nych, cztonkéw ZRM, lekarzy koordynatoréw ratownictwa
medycznego z wykorzystaniem jednolitego w skali kraju
systemu - SWD PRM.

Liczba wszystkich interwencji ZRM w badanym okresie
wyniosta okoto 1,6 mln wizyt.

Do badania wlaczone te, ktore konczyty sie odpowiednim
rozpoznaniem zgodnie z Migdzynarodowsa Statystyczng
Klasyfikacjg Choréb i Probleméw Zdrowotnych ICD-10
(T20-T32). Po uwzglednieniu powyzszych kryteriéw po-
zostalo 547 przypadkow.

ANALIZA STATYSTYCZNA

Obliczenia wykonano w programie IBM SPSS 24.0. W celu
oceny zaleznosci miedzy zmiennymi jako$ciowymi (no-
minalnymi) wykonywano tabele poréwnawcze (z zastoso-
waniem testu chi-kwadrat (x*). Jako istotne statystycznie
przyjeto p<0,05.

WYNIKI

W 321 przypadkéw dotyczylo mezczyzn i 226 przypadkow
kobiet (58,68% vs. 41,32%, p<0,001). Czgsciej dotyczylo
pacjentéw powyzej 18. roku zycia (317 przypadkow vs.
193 ponizej 18 roku zycia, p<0,001), w 37 przypadkach
brak danych (Tab. I).

W Polsce obowigzujg zasady tworzenia identyfikacyjnych
oznaczen w systemie Panstwowe Ratownictwo Medyczne
i przydzielania nazw technicznych w SWD PRM (wyda-
ne przez Ministra Zdrowia), co oznacza, ze kazdy ZRM,
posiada swdj unikatowy numer identyfikacyjny. Zwigzku
z powyzszym dokonano analizy z podziatem na wojewo6dz-
twa. Najwiecej zdarzen odnotowano w wojewddztwach
Mazowieckim i Slagskim (12,97 % i 11,33 %) a najmniej
w Podlaskim (2,92 %) (Tab.II).

Analiza réwniez obejmowata rodzaj podanych $rod-
kéw farmakologicznych. Wzigto pod uwage $rodki

27



Klaudiusz Nadolny i wsp.

Tabela. I. Podziat grupy badanej ze wzgledu na wiek.

Wiek Liczba [N] Odsetek [%]
<1.roku zycia 23 4,2
1.—6. rok zycia 136 24,87
7.—12.rok zycia 18 3,29
12.-18. rok zycia 16 2,92
>18. roku zycia 317 57,96
Brak danych 37 6,76
Tabela. Il. Podziat interwencji ZRM ze wzgledu na wojewddztwo.
Wojewodztwo - ZRM Liczba interwencji [N] Odsetek [%]
Z - zachodniopomorskie 37 6,76
W — mazowieckie 71 12,97
T - Swietokrzyskie 24 4,38
S —$laskie 62 11,33
R - podkarpackie 23 4,2
P — wielkopolskie 34 6,21
O - opolskie 25 4,58
N — warminsko-mazurskie 35 6,39
L - lubelskie 31 5,67
K - matopolskie 30 5,49
G - pomorskie 32 5,86
F — lubuskie 21 3,84
E - t6dzkie 22 4,03
D - dolnoslaskie 52 9,51
C - kujawsko-pomorskie 32 5,86
B - podlaskie 16 2,92

przeciwbdlowe, sedacyjne oraz zastosowanie ptynoterapii.
Szczegoly przedstawia tabela II1.

W 20,47% przypadkach bylo zastosowane leczenie
przeciwbolowe, z czego w grupie dorostych w 25,23% vs.
16,58% u dzieci, p<0,001 (Tab. IV).

DYSKUSJA
Rany oparzeniowe to najczesciej niegrozny, ale bolesny
stan. Stosunkowo rzadko oparzenie jest na tyle powazne,
ze konieczna jest interwencja ZRM i leczenie szpitalne.
W obserwacji 6-miesiecznej z calego kraju niewielka liczba
interwencji dotyczyla oparzen, bo tylko 547, co stanowilo
bardzo maly odsetek wszystkich interwencji ZRM realizo-
wanych w badanym okresie czasu. Dzieki systemowi SWD
PRM po raz pierwszy w historii mozna tak szczegélowo
analizowa¢ wyjazdy ZRM i ocenia¢ jakos¢ udzielanych
przez nich medycznych czynnosci ratunkowych [15].
Rozlegty uraz termiczny lub oparzenie miejsc wstrzaso-
rodnych bedzie powodowac stan zagrozenia zycia w postaci
wstrzasu. Glownym postepowaniem na miejscu zdarzenia
jest zabezpieczenie podstawowych parametréw zyciowych,
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zastosowanie u pacjenta leczenia przeciwbodlowego, zabez-
pieczenie ran oparzeniowych i uzupelnienie ptynéw, na
przykiad poprzez implementacje formuly Parkland (zakla-
da, ze w ciggu 24 h od oparzenia przetoczy si¢ mleczanowy
plyn Ringera w objetosci: kg m.c. x powierzchnia oparzenia
x 4ml), ktora jest rekomendowana w opiece przedszpitalnej
[2,4, 11]. Dlatego bardzo istotnym elementem w udzielaniu
pomocy jest kompetencja cztonkow ZRM. Niestety, w wielu
przypadkach jest ona niewystarczajaca [16].

Do oparzen czesciej dochodzi u mezczyzn niz u kobiet, nie-
zalezenie od wieku. Bardzo duzy odsetek przypadkéw dotyczy
pacjentdéw ponizej 18. roku zycia (193 vs. 317),aw szczegdlnosci
w przedziale pomiedzy 1. a 6. rokiem Zycia dziecka. Najczestsza
przyczyna (85%) oparzen u dzieci sa gorace plyny, wrzatek [17].
W Polsce do wiekszosci oparzen u dzieci dochodzi przypadko-
wo, lecz nalezy réwniez pamigtac na przyktad o przypadkach
zespolu dziecka maltretowanego [18].

Najczesciej do przypadkow oparzen dochodzito w du-
zych wojewddztwach, gdzie odsetek wszystkich realizowa-
nych interwenci w badanym okresie jest najwiekszy, dlatego
najwyzszy wskaznik odnotowany zostal w wojewodztwie
$laskim i mazowieckim, a najnizszy w podlaskim. Nalezy
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Tabela. IlI. Rodzaj poddawanych $rodkéw farmakologicznych z podziatem dorosli vs. dzieci.

Lek Dorosli N=317 Dzieci (do 18 r.z) N=193
Paracetamolum 2 15
Morphini sulfas 39 10

Fentanylum 10 2
Metamizolum 7 0
Ketoprofenum 19 0

Iburofenum 0 5

Dolcontral 2 0
Tramadol 1 0
Midazolamum, Diazepamum 4 3
Thiopental 2 0

PWE, Plasmatyle 9 1

0,9% NaCl 33 3

Tabela.IV. Podziat zastosowanego leczenia farmakologicznego vs. catos¢ grupy.

Leczenie Dorosli N=317 Dzieci N=193 Liczba % (catos¢)
Ptynoterapia 42 4 8,4
Przeciwbdlowe 80 32 20,47
Sedacja 6 3 1,8

jednak pamietac, ze czgsto w mniejszych wojewddztwach
czas dojazdu na miejsce zdarzenia moze by¢ zwiekszony, to
po pierwsze, a po drugie z powodu odleglosci czas dojazdu
z miejsca zdarzenia do o$rodka o najwyzszej referencyjno-
$ci (o$rodek leczenia oparzen) moze czgsto wynie$ ponad
godzine, dlatego bardzo waznym aspektem juz na poziomie
dyspozytora medycznego jest dysponowanie lotniczego
pogotowia ratunkowego na miejsce zdarzenia.

Jednym z gléwnych celéw dzialan medycznych jest za-
stosowanie farmakoterapii przeciwbdlowej, rdwniez pod
katem wystgpienia wstrzasu neurogennego (bolowego).
Do maja 2016 roku walka ta byla ograniczona z powodu
trzech lekéw o dzialaniu przeciwbolowym (kwas acety-
losalicylowy, ketoprofen lub morfina) dopuszczonych do
stosowania przez ratownikéw. Obecnie kierownik zespotu
podstawowego (bez lekarza) ma wieksze mozliwosci walki
z bolem w postaci: fentanylu, pyralginy, ibuprofenu czy
paracetamolu. Niestety wnioski dotyczace braku leczenia
przeciwbdlowego zawarte we weze$niejszych publikacjach
pod redakcja prof. Basinskiego z Gdanskiego Uniwersytetu
Medycznego potwierdzajg si¢ w naszym badaniu [19, 20].
20,47% ze wszystkich pacjentéw otrzymato jakiekolwiek
leczenie przeciwbdlowe, u dorostych najczgéciej morfina
i ketoprofen, a u dzieci paracetamol i morfina. Wydaje sie,
ze ze wzgledu na skore dziecka, ktéra jest bardziej wrazliwa
niz u doroslego, wiec urazy tego narzadu maja powaz-
niejsze konsekwencje [21], w tej grupie odsetek leczenia
przeciwbolowego powinien by¢ duzo wyzszy. Niestety
wynik naszego badania jest odwrotny, u dorostych wynosi
25,23%, a u dzieci tylko 16,57%. Mozna wytlumaczy¢ taki

stan rzeczy jedynie tym, ze wiekszo$¢ cztonkéw ZRM nigdy
nie pracowata z dzie¢mi i nawet zatozenie wklucia dozyl-
nego czesto jest dla nich trudne lub niemozliwe. Poniewaz
w cigzkich i rozlegtych oparzeniach dochodzi do wstrzasu
hipowolemicznego bezwzglednego polegajacego na utracie
plynéw (osocza), jednym z priorytetéw jest uzupelnienie
tozyska naczyniowego. Lecz tylko u 8,4% pacjentéw byla
zastosowana plynoterapia. Jakby tego byto mato, gtéwnym
stosownym plynem byt 0,9% NaCl.

WNIOSKI

Przedstawione wyniki dziatan czlonkéw ZRM wskazujg na
niedostateczne postepowanie farmakologiczne dotyczace
zaréwno lekow przeciwbolowych, jak i stosowania ptynote-
rapii. Istnieje wiec potrzeba wprowadzenia mechanizméw,
ktorych celem bedzie zwigkszenie jakosci §wiadczen me-
dycznych udzielanych przez ratownikéw. Wydaje sie, ze
cykliczne szkolenia w ramach ksztatcenia podyplomowego
powinny przynie$¢ oczekiwany skutek.
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INFLUENCE OF AUTOLEUKOCYTE VACCINATION ON ACTIVITY
LEVEL OF TUMOR NECROSIS FACTOR ALPHA IN PATIENTS
WITH CHRONIC HEPATITIS B
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ABSTRACT

Introduction: data about influence of intradermal vaccination with native autoleukocytes on activity level of pro-inflammatory cytokine tumor necrosis factor alpha in patients
with chronic hepatitis B have been presented in the article.

The aim: Based on positive results, obtained from autoleukocyte immunization in patients with psoriasis [14], the aim of our research was to use and study such therapy for
reducing the synthesis of pro-inflammatory cytokine TNF-a in patients with chronic hepatitis B (chronic hepatitis B).

Materials and methods: Patients with chronic hepatitis B with high level of tumor necrosis factor alpha (=30pg/ml) were vaccinated with native autoleukocytes (23);
simultaneously, the same procedure was performed to patients (11) with low level of this cytokine (5pg/ml). Leukocytes were isolated from heparinized peripheral venous
blood of a patient with hepatitis B by centrifuging plasma, obtained after blood precipitation for 140-160 minutes at temperature 37° C. The suspension was resuspended in
1-1.5ml of a patient’s blood serum and injected into the skin of the back in the dose 0.1 ml.

Results: in 30 days after immunization, reduction of tumor necrosis factor alpha was observed in all patients with its high level (100%), in 65.25% of individuals — to 5 pg/ml;
in some patients, who had low or average level of pro-inflammatory cytokine, the level individually increased (41.67%).

Conclusions: The elaborated method of influence on activity of tumor necrosis factor alpha in patients with chronic hepatitis B is effective and worth implementing into

clinical practice.

KEY WORDS: tumor necrosis factor alpha, vaccination with autoleukocytes, chronic hepatitis B

INTRODUCTION

Current treatment strategy of a number of inflammatory
processes implies inhibition of synthesis of pro-inflamma-
tory cytokines, especially TNF-alpha with the medications,
which are blockers of this cytokine or inhibit proliferation
of Th1-lymphocytes, producing TNF [1-4].

Recently, drugs, action of which is aimed at inhibition
and blockage of TNF-a biological activity (for example,
infliximab, etanercept and adalimubab), are more often
used for the treatment of immune-mediated diseases,
such as rheumatoid arthritis, inflammatory diseases of
the intestines and psoriasis [2, 3 ,5]. Although clinical
efficacy of these drugs is proved, however, inhibition
of cytokine synthesis by means of antibodies to certain
determinants of immunocompetent cells has a negative
influence on immune system status. Long-term use of
TNF-a inhibitors increases susceptibility to infectious
diseases (or leads to exacerbation of the existing ones).
Taking into account these side effects, it is obvious that

Wiad Lek 2019, 72, 1,31-34

such methods of influence on TNF-a are unfavorable in
infectious diseases [1, 6, 7].

In chronic viral hepatitis, excessive synthesis of TNF-a
intensifies an inflammatory process with impairment
of liver metabolism, playing a significant role in fibrosis
pathogenesis and formation of liver cirrhosis [6, 7]. Thus,
patients with chronic viral hepatitis with high level of
TNF-a are administered medicines, which inhibit TNF-a
content. However, it should be considered that biological
inhibitors of TNF-a are foreign proteins and this may
accelerate their excretion and lead to allergic reactions
[8]. Concerning antibodies to certain determinants of
immunocompetent cells (for example, chimeric monoclo-
nal antibodies to CD20 antigen to B-lymphocytes), their
long-term administration may lead to weakening of the
immune response [4, 7]. Though viral hepatitis B may be
referred to the diseases that negatively influence powerful
immune processes, nevertheless, inhibition of immunity
is undesirable, since it promotes intensification of virus
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Table . Influence of single autoleukocyte immunization on high TNF-a level (over 30 pg/ml) in blood serum of patients with chronic hepatitis B

TNF-a level before

TNF-a level in 30 days after autoleukocyte immunization (pg/ml)"

X o . Number of
autoleukocyte immunization atients
(pg/ml) P 0-5 10-15 20-30
Number of patients
30-50 15 11 4
51-70 6 4 2
71-90 1 0 0 1
100-180 1 0 1
Total 23 15 (65.22%) 7 (30.43%) 1 (4.35%)

"Influence of vaccination on TNF-a activity was manifested already in 10-12 days, however in some patients
maximal indices were revealed later, thus, the results presented were obtained in 30 days.

reproduction and reactivation of the process, which is
manifested by intensification of inflammatory process ac-
tivity and acceleration of fibrosis development. After such
therapy, there is a need for intensification (or renewal) of
antiviral therapy [1, 6]. The risk for reactivation of chronic
hepatitis B infection during therapy with TNF-a inhibitors
is confirmed by data of many investigations, where authors
emphasize that inhibitors of TNF-a may increase chronic
hepatitis B replication and reactivate chronic hepatitis
not only during, but also after cessation of treatment. It
should be mentioned that a number of patients, who re-
ceived TNF-a inhibitors before or simultaneously with the
treatment, were treated with other immunosuppressants,
sometimes for a long time, that significantly increases the
risk for chronic hepatitis B reactivation and can be man-
ifested by the appearance of fulminant hepatitis and even
need in liver transplantation [8-11].

Thus, in the treatment of inflammatory processes (for
example, in patients with rheumatoid arthritis, psoriasis,
etc.) with inhibitors of pro-inflammatory cytokine, it is
expedient to prescribe lamivudin to the patients, who have
at least anti-HBc, for prevention of possible exacerbation
of hidden hepatitis B [12, 13].

In our prior investigations, it was established that the
method of cell therapy as intradermal vaccination with
native autoleukocytes significantly inhibits high level of
TNF-a in patients with psoriasis, having a positive impact
on the disease course [14].

THE AIM

Based on positive results, obtained from autoleukocyte
immunization in patients with psoriasis [14], the aim of our
research was to use and study such therapy for reducing the
synthesis of pro-inflammatory cytokine TNF-a in patients
with chronic hepatitis B (chronic hepatitis B).

MATERIALS AND METHODS
To study influence of intradermal autoleukocyte immu-
nization on TNF-a synthesis in patients with chronic
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hepatitis B, a group of patients with high level of this cy-
tokine (230 pg/ml) was chosen. The investigation involved
patients who did not take any medicines that influence the
level of cytokines.

The group of patients with chronic hepatitis B includ-
ed 23 patients aged 20-60 years (13-females, 10 — males).
An obligatory condition was monoinfection (hepatitis
C and AIDS were excluded in patients). Test-system
“Corbett Research” (Australia) was used for quantitative
determination of HBV DNA by PCR method. Hepatitis
C was excluded determining HCV RNA by qualitative
PCR method (real-time), using test-system “Corbett
Research” (Australia); the patients were examined for
HIV-infection by ELISA method with test system of
the fourth generation Genscreen Ultra HIV Ag-Ab
(Bio-Rad, France).

Simultaneously, patients with chronic hepatitis B (12),
in whom TNF-a could not be detected or its level in blood
serum did not exceed 5 pg/ml, were vaccinated.

TNF-a in blood serum was detected by the method,
which is based on “sandwich” variation of ELISA test using
mono- and polyclonal antibodies to TNF-a (manufacturer
“Vector Best”, Russia).

The method of reducing activity of pro-inflammatory
cytokine by means of autoleukocyte vaccination was
performed in two stages: isolation of leukocytes from pe-
ripheral blood and their intradermal injection to a patient.
The method of immunization and mechanism of its action
was described earlier [14].

In 10-12, 30, 60 and 180 days after immunization, the
content of TNF-a in blood serum was investigated. Further,
cytokine level was monitored, if necessary, the immuniza-
tion was repeated (individually, considering peculiarities
of response to the procedure). The research was performed
analogously to the previous one [14].

Patient consent: The health, privacy, and confidentiality
of personal information and rights of patients, involved in
medical research, were taken into consideration according
to Helsinki declaration. The study was approved by the
local Ethical Committee of Danylo Halytsky Lviv National
Medical University.
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RESULTS AND DISCUSSION

The influence of autoleukocyte immunization on intensive
TNEF-a synthesis in blood serum of patients with chronic
hepatitis B is confirmed by the results of monitoring its
content before and after immunization (table I).

From the data given in table 1, it is seen that reduction
of TNF-a in blood serum was observed in all patients with
chronic hepatitis B due to autoleukocyte immunization. At
the same time, their general condition improved, which was
manifested by the reduction of fatigue and positive influence
on extrahepatic manifestations: skin vasculitis; the level of
creatinine in blood serum returned to norm or decreased in
patients with various forms of liver damage (6).

It is impossible to explain the improvement of clinical
manifestation only by the influence on TNF-a, because au-
toleukocyte vaccination has a positive impact on different
autoimmune processes that are present in many patients
with chronic viral hepatitis. However, in our investigation
the most important is the proof that this method of treat-
ment inhibits TNF-a production. In addition, in all patients
with high level of ALT, it decreased (or returned to norm),
which in fact indicates weakening of an inflammatory
process in hepatocytes.

As a result of immunization of patients with chronic
hepatitis B, in whom TNF-alevel in blood serum could not
be detected or did not exceed 5 pg/ml (12), its level did not
change in 7 individuals, however in 5 (41.67%) it increased:
in four patients to 10 pg/ml, and in one - to 175 pg/ml).
It is important that in the patient, whose level of cytokine
significantly increased, general condition improved and
concentration of HBV DNA decreased almost twice. In 2
weeks, reduction of TNF-alevel to 35 pg/ml was recorded.
This patient was repeatedly immunized, and in 10 days af-
ter immunization, the level of pro-inflammatory cytokine
was already 6 pg/ml. In fact, intensification of cytokine
production in patients with chronic hepatitis B and low
TNF-a level indicates that autoleukocyte immunization
may intensify the activity of CD8+ T-cells, which produce
different cytokines, in particular TNF-a. It should positive-
ly influence the efficacy of chronic hepatitis B treatment,
since CD8+ T-cells are thought to control HBV replication
via non-cytolytic route and this effect is initiated through
interferon-gamma and TNF-a [15].

Thus, the results of investigation indicate the expedien-
cy of implementing this method into complex therapy of
chronic hepatitis B with high TNF-a activity and intensive
inflammatory process in the liver. Moreover, a significantly
wider range of a positive influence of this procedure results
in reduction of the content of precipitating cold-shock
proteins — cryoglobulins [16-19], and unlike antibodies-in-
hibitors of TNF-a, may promote improvement of antiviral
immunity [20].

CONCLUSIONS

It has been established that immune cell therapy in the form
of intradermal autoleukocyte vaccination has a regulatory
effect on TNF-a synthesis in patients with chronic hepati-

tis B. Thus, it will be expedient to use this method for the
treatment of patients with high level of this cytokine. In
addition, this method, according to previously obtained
results, positively influences different extrahepatic mani-
festations in patients with chronic viral hepatitis.
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ABSTRACT

Introduction: The prevalence and incidence of cardiovascular diseases have been attracting considerable attention in recent decades. This is partly due to the fact that
myocardial fibrosis is the major consequence of the most nosological units of cardiovascular diseases. We believe that early pathogenic therapy of myocardial fibrosis should
be taken into consideration as a solution to this issue. The change of the connective tissue metabolism in myocardium is the central chain in pathogenesis of diffuse ischemic
necrotic cardiosclerosis (DINC) occurs after repeated epinephrine injury of myocardial tissues.

The aim: The present study establishes that use of metabolic therapy by trimetazidine (TM) has a protective effect on myocardium repeatedly damaged by epinephrine in hight
concentration during the development of DINCin rats with different resistance to hypoxia.

Materials and methods: Using the method of hypobaric hypoxia, male albino rats were divided into three groups due to their different resistance to hypoxia. Each group was
divided into four equal subgroups: control group, DINC group (2 times repeated injections of epinephrine hydrotartrate (0,5 mg/kg body weight) and calcium gluconate (5 mg/
kg body weight), control group introdused with trimetazidine dihydrochloride (10 mg/kg body weight), DINC treated with TM group (2 times repeated injections of epinephrine
hydrotartrate (0,5 mg/kg body weight) and calcium gluconate (5 mg/kg body weight) group introduced with TM (10 mg/kg body weight) for all period of observation. The
concentration of protein-bound oxyproline in homogenate of myocardium was determined at 7, 14 and 30 days after the modelling pathology and the histological examination
of Masson trichrome staining of myocardium was performed.

Results: Experimental modeling of DINC increased the concentration of protein-bound oxyproline in homogenate of myocardium at 7, 14 and 30 days after the modelling
pathology, as well as accompanied by metabolic imbalances in diffuse connective tissue elements, which are rich in collagens. Experimental modeling of DINC+TM increased
the concentration of protein-bound oxyproline in blood serum significantly less intensive.

Conclusions: The intensity of metabolicimbalances in diffuse connective tissue elements of myocardium is the highest in the low resistant animals to hypoxia. Those results are
confirmed by histological examination of the myocardium of rats with different resistance to hypoxia. Fibrotic regions in myocardium are rich in collagens. It has been revealed
that the most pronounced therapeutic effect of TM is observed in animals with low resistance to hypoxia, slightly less — in animals with medium resistance to hypoxia, and the
lowest — in animals with high resistance to hypoxia.

KEY WORDS: hypoxia, heart, myocardial fibrosis, trimetazidine, oxyproline
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INTRODUCTION

The pathology of the cardiovascular system is the major
health and social problem, because it takes the first place
in the structure of morbidity and mortality [1-2]. The
prevalence and incidence of cardiovascular diseases have
been attracting considerable attention in recent decades.
This is partly due to the fact that myocardial fibrosis is
the major consequence of the most nosological units of
cardiovascular diseases. The special attention is focused
on the research of diagnostic markers of degradation and
reparation of myocardial tissue [3-5], which would reflect
the dynamic changes in the myocardium and were pre-

dictors of prognosis the diffuse cardiosclerosis [2-3]. The
purpose of this investigation was to determine the changes
of the content of protein-bound oxyproline in blood as a
diagnostic marker of metabolic activity of collagen at the
experimental diffuse ischemic necrotic cardiosclerosis in
the rats of different resistance to hypoxia.

We believe that early pathogenic therapy of myocardial
fibrosis should be taken into consideration as a solution to
this issue as at the recent study we have demonstrated that
the use of trimetazidine as inducer of endogenous cardio-
protection in the development of diffuse ischemic necrotic
cardiosclerosis is manifested via decreased manifestations
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Table . Protein-bound oxyproline concentration in homogenate of myocardium at the experimental
diffuse ischemic necrotic cardiosclerosis (DINC) due to innate resistance of rats to hypoxia

The stages of observation DINC

Resistance of animals Control
to hypoxia (n=8) 7 days 14 days 30 days
(n=8) (n=8) (n=8)
49,55+0,59 57,45+1,78 79,15+2,66 104,84+3,42
Low <0.05 p<0,01 p<0,01 p<0,01
<t p’<0,01 p'<0,01 p'<0,01
. 47,92+0,62 58,24+1,00 73,38+3,30
Middle 42,07+1,10 020,01 0-<0,01 <001
. 3452+0,92 38,53+0,55 42,65+1,19 56,43+2,84
High <0.05 p<0,01 p<0,01 p<0,01
p<t p'<0,05 p'<0,01 p'<0,01

Notes: p<0.05 — significantly different from middle resistant animals to hypoxia at all times of observation; *p<0.05 - significantly different from

control at all times of observation.

of oxidative and nitrooxidative stress, optimization of
immune and cytokine response, stabilization of humoral
immune responsiveness [6].

THE AIM

The current work carried out to study the effects of TM
on the improvement of metabolism of connective tissue
elements in myocardium, indicating inhibition of cardio-
sclerotic process.

MATERIALS AND METHODS
ANIMALS AND TREATMENT

Experiments were done on 192 male albino rats (190-250 g)
(Ternopil State Medical University vivarium, Ukraine).
All animals received care in compliance with the “Guide
for the Care and Use of Laboratory Animals” (National
Institute of Health Publication Ne 85-23, revised 1985). The
studies were carried out according to the National Insti-
tute of Health Guide for the Care and Use of Laboratory
Animals and were approved by the local animal protection
committee.

The experimental animals were divided into 3 groups
according to their different resistance to hypoxia using
the method of hypobaric hypoxia [6] [Berezovskyi, 1975;
Markova, 1998]. Each group was divided into four equal
subgroups: control group, diffuse ischemic necrotic cardio-
sclerosis group (2 times repeated injections of epinephrine
hydrotartrate (0,5 mg/kg body weight) and calcium gluco-
nate (5 mg/kg body weight), control group introdused with
trimetazidine dihydrochloride (10 mg/kg body weight)
[6], diffuse ischemic necrotic cardiosclerosis treated with
trimetazidine dihydrochloride group (2 times repeated
injections of epinephrine hydrotartrate (0,5 mg/kg body
weight) and calcium gluconate (5 mg/kg body weight)
group introdused with trimetazidine dihydrochloride (10
mg/kg body weight) for all period of observation (n=8
each group).
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MEASUREMENT OF PROTEIN-BOUND
OXYPROLINE IN BLOOD SERUM

Concentration of protein-bound oxyproline in homogenate
of myocardium was determined biochemically [7] at 7, 14
and 30 days after the modelling pathology.

HISTOPATHOLOGY STUDY

A portion of the tissue from the ventricles of myocardium
was taken at 30 days after the modelling pathology, then
fixed in 10 % neutral-buffered formalin solution for 5
days, embedded in paraffin, and sectioned. Histological
examination of Masson trichrome staining of myocardium
was performed [8].

STATISTICAL ANALYSIS

Statistical analysis was carried out by OriginPro Program.
Results are expressed as meantstandard deviation. The
results were statistically analyzed using non-parametric
indexes in the Excel software (Microsoft, USA) and STA-
TISTICA 10.0 (StatSoft, USA). The reliability of the differ-
ences in values between independent quantitative values
was determined with a normal distribution according to
the Mann-Whitney U criterion [9]. Values p<0.05 are
considered as statistically significant.

RESULTS

Before the modeling DINC results determine the pro-
tein-bound oxyproline concentration in homogenate of
myocardium of rats with low resistance to hypoxia was
17.8 % (p<0.05) higher than in serum of rats with middle
resistance to hypoxia (Table I), while the high resistant
to hypoxia animals’ oxyproline concentration in homog-
enate of myocardium was 21.9 % lower (p<0.05) than in
homogenate of myocardium of rats with middle resistance
to hypoxia. In the simulation DINC the protein-bound
oxyproline concentration in homogenate of myocardium
of rats gradually increases at all groups.
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Table I1. Influence of trimetazidine on protein-bound oxyproline concentration in homogenate of myocardium at the
experimental diffuse ischemic necrotic cardiosclerosis (DINC) due to innate resistance of rats to hypoxia

The stages of observation DINC+TM

Resistance of animals Control TM
to hypoxia (n=8) 7 days 14 days 30 days
(n=8) (n=8) (n=8)
51,15+1,36 59,09+1,85 69,32+1,86
Low 45,58+1,51 p’<0,05 p’<0,001 p’<0,001
p<0,001 p<0,001 p<0,001
. 43,97+1,34 40,58+1,83 52,72+3,15
Middle 40,58+1,83 p'<0,05 p'<0,05
High 34,90+0,96 36,33+0,91 37,72+1,52 3‘:;9358'596
p<0,05 p<0,001 p<0,001 0<0,01

Notes: p<0.05 — significantly different from middle resistant animals to hypoxia at all times of observation; *p<0.05 - significantly different from

control at all times of observation.
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Notes: indicators of control groups expressed in 100 %; * — significantly different from control at all times of observation,
p<0.05; # — significantly different from untreated rats at all times of observation, p<0.05.

Fig. 1. Influence of trimetazidine on protein-bound oxyproline concentration in homogenate of myocardium at the experimental
diffuse ischemic necrotic cardiosclerosis (DINC) due to innate resistance of rats to hypoxia.

Under the influence of metabolic therapy by trimetazidine
changes of protein-bound oxyproline concentrations in
homogenate of myocardium of animals with low resistance
to hypoxia were less pronounced (Table IT), but significantly
the concentration of this metabolite collagen within 7 days
after modeling pathology was reduced by 11.0 % (p<0.05)
(Figure 1) than in the group of untreated animals at this stage
of observation. By stage 14 days DINC protein-bound oxy-
proline concentration in homogenate of myocardium of rats
with low resistance to hypoxia was 25.3 % lower (p<0.001)
than in untreated animals, and during 30 days of observa-
tion DINC - by 33.9 % (p<0.001) lower than in untreated
animals with low resistance to hypoxia in a similar stage of
cardiosclerotic process development without correction.

In the serum of rats with middle resistance to hypoxia the
protein-bound oxyproline concentration after 7 days DINC
and trimetazidine correction was lower by 8.3 % (p<0.05)
(Fig. 1) than in the group of untreated animals at this stage
of observation. In the next stage of observation, 14 days
DINC, protein-bound oxyproline concentration in ho-
mogenate of myocardium was 18.6 % lower (p<0.001) than
in untreated animals, and during 30 days of observation
DINC - by 28.2 % (p<0.001) lower than in untreated rats.

There was no significantly difference between treated and
untreated animals with high resistance to hypoxia at the
stage of observation 7 days DINC. After 14 days of model-
ing pathology index was lower by 11.6 % (p<0.05) than in
the group of untreated animals at this stage of observation
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Fig. 3. Myocardium of low resistant to hypoxia rat with DINC. Fibrotic
regions in myocardium are rich in collagens and therefore appear in blue
upon Masson trichrome staining. In addition, centralized nuclei as well as
the shape and the size distribution of the myofibers are visualized and show
expressed hypertrophy of cardiomyocytes. 30 days DINC. Masson trichrome
staining of myocardium. x 400.

and after 30 days of observation and correction DINC by
metabolic therapy the concentration of protein-bound
oxyproline in serum was 28.4 % (p<0.001) lower than in
untreated animals with high resistance to hypoxia without
correction.

Histological examination of the myocardium during 30
days of DINC showed that the of micropreparations hearts
healthy animals, irrespective of the resistance to hypoxia,
connective tissue provided very little in the form of thin
collagen fibers (Figure 2), whereas in micropreparations of
hearts in the development of DINC (Figure 3) revealed the
presence of focal cardiosclerosis, perivascular sclerosis hy-
perelasticity of the inner membrane of vessels, cardiomyo-
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cyte hypertrophy, diffuse proliferation of connective tissue.
Fibrotic regions in myocardium are rich in collagens and
therefore appear in blue upon Masson trichrome staining.
In addition, centralized nuclei as well as the shape and the
size distribution of the myofibers are visualized and show
expressed hypertrophy of cardiomyocytes.

All the above-mentioned symptoms are the highest in
the low resistant animals to hypoxia, indicating the intense
development of diffuse cardiosclerosis in animals with low
resistance to hypoxia and confirm the results obtained in
determining the concentration of protein-bound oxypro-
line serum of rats with different resistance to hypoxia.

DISCUSSION

Using the determination of protein-bound oxyproline
concentrations in homogenate of myocardium in model-
ing DINC with and without trimetazidine correction and
given that hydroxyproline contained mainly composed of
collagen and is the product of its metabolism [4-5], it can be
used as a biological marker of the intensity of the synthesis
of collagen in tissue infarction can draw the following con-
clusion: the intensity of the metabolic imbalance of connec-
tive elements with diffuse ischemic necrotic cardiosclerosis
and trimetazidine correction depends on the resistance
of animals to hypoxia. In animals with low resistance to
hypoxia manifested maximum effect of trimetazidine
correction, however, given the more pronounced changes
in the concentration oxyproline them in modeling DINC
without correction, this effect was not enough for leveling
differences between animals with different resistance to
hypoxia. This pattern is similar for the group of animals
with middle resistance to hypoxia, but the changes were less
pronounced. Animals with high resistance to hypoxia were
characterized by lower concentrations oxyproline changes
in modeling DING, so the effect of the use manifested to a
lesser extent, but in general, they are characterized by min-
imal metabolic disorders of connective tissue elements in
the development of DINC and correction by trimetazidine
[10-16]. The activity of the connective tissue metabolism
was studied in experimental diffuse ischemic necrotic car-
diosclerosis due to different resistance of the organisms to
hypoxia. The investigations were based on the changes of
concentration of protein-bound oxyproline in homogenate
of myocardium that reflect adequacy metabolic changes of
collagen [4-5].

CONCLUSIONS

The development of the experimental diffuse ischemic necrot-
ic cardiosclerosis at all times of observation is accompanied
by metabolic imbalance in the connective tissue of the heart,
and argumented by the increasing of oxyproline level in ho-
mogenate of myocardium of animals with different resistance
to hypoxia. The intensity of metabolic imbalances in diffuse
connective tissue elements is the highest in the low resistant
animals to hypoxia. Those results are confirmed by histolog-
ical examination of the myocardium of rats with different
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resistance to hypoxia. Fibrotic regions in myocardium are rich
in collagens. It has been revealed that the most pronounced
therapeutic effect of TM is observed in animals with low
resistance to hypoxia, slightly less — in animals with medium
resistance to hypoxia, and the lowest — in animals with high
resistance to hypoxia. This pattern was observed at all stages
of observation, but it was most expressed in the early period of
cardiosclerotic process, indicating the feasibility of early use of
metabolic therapy. It explains the absence of cardioprotective
effect of trimetazidine in the later stages of cardiosclerosis,
when the myocardial fibrosis is already formed.
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STRESZCZENIE

Wstep: W pismiennictwie brak jest danych dotyczacych oceny zmian stezenia osoczowego parathormonu u pacjentéw krytycznie chorych.

Cel pracy: Ocena stezen osoczowych oraz kinetyki parathormonu w reprezentatywnej populacji pacjentow krytycznie chorych, z niewydolnoscig wielonarzadowa, leczonych
na oddziale intensywnej terapii.

Materiati metody: Do badania wiaczono 30 pacjentéw z niewydolnoscig wielonarzadowa, obejmujaca co najmniej uktad oddechowy i krazenia. Kryteriami wytaczenia byty: ostra
niewydolnos¢ watroby, hiperkalcemia, choroba przytarczyc w wywiadzie, schytkowa niewydolnos¢ nerek, znaczny niedobdr witaminy D, leczenie na innym oddziale intensywnej
terapii bezposrednio przed przyjeciem, wiek ponizej 18 lat, brak zgody rodziny pacjenta. Pomiary osoczowego stezenia parathormonu wykonywano w odstepach 12-godzinnych.
Wyniki: Rozktad osoczowych stezen parathormonu dla wszystkich 30 pacjentow wiaczonych do badania pokazuje, ze wyniki pierwszych pomiaréw s bardzo zréznicowane, a
mediany przekraczaja gérna granice referencyjnej normy laboratoryjnej. Szczegdlnie jest to widoczne w grupie pacjentow z ostrym uszkodzeniem nerek leczonych za pomoca
ciagtych technik nerkozastepczych. Dla niej wyjsciowe stezenia osoczowe parathormonu powyzej normy laboratoryjnej zaobserwowano u 8 pacjentéw, co stanowito 80% tej
grupy. Sama wartos¢ tych stezen byfa bardzo wysoka. Grupa pacjentéw z ostrym uszkodzeniem nerek wykazuje tendencje do bardzo szybkiego spadku stezenia osoczowego
parathormonu, ktdry nastepuje miedzy pomiarem drugim a trzecim. Rowniez zréznicowanie wynikéw w tej grupie dla pierwszych dwdch pomiaréw jest bardzo duze.
Whioski: Osoczowe stezenia parathormonu u pacjentéw krytycznie chorych leczonych na oddziale intensywnej terapii podlegaja wiekszym lub mniejszym fluktuacjom. W
grupie pacjentéw z ostrym uszkodzeniem nerek leczonych ciggty terapia nerkozastepcza obserwowano u wiekszosci chorych bardzo wysokie wyjsciowe stezenia osoczowe
parathormonu z nastepczym dynamicznym spadkiem.

StOWA KLUCZOWE: parathormon; niewydolnos¢ wielonarzadowa; intensywna terapia; ostre uszkodzenie nerek; ciggta terapia nerkozastepcza

ABSTRACT

Introduction: There is no data in the literature regarding trends in parathormone serum concentration assessment in critically ill patients.

The aim: To assess the parathyroid hormone plasma concentrations and kinetics in critically ill patients admitted to the intensive care unit due to multiorgan failure.
Materials and methods: Thirty multiorgan failure (at least circulatory and respiratory failure) patients were included. Patients who met any of the following criteria were
excluded: acute liver failure, end stage renal disease, hypercalcemia, parathyroid gland disease, severe vitamin D deficiency, admission from another ICU or readmission, age
younger than 18 years, or lack of consent from relatives. We performed the parathyroid hormone plasma measurements in 12-hour time intervals.

Results: The initial parathyroid hormone plasma concentration levels in the study group were rather variable and medians exceeded laboratory reference values. Especially in
the acute kidney injury subpopulation treated with continuous renal replacement therapy these trends were emphasized. The initial parathyroid hormone plasma concentration
levelsin this group significantly exceeded laboratory reference values in 80% of patients. After initial spike we observed subsequent drop between second and third measurement.
The distribution of plasma levels was rather variable between second and third measurement in this group of patients.

Condlusions: The parathyroid hormone plasma concentration levels in the critically ill patients are variable. In the acute kidney injury subpopulation treated with continuous
renal replacement therapy after initial significant spike we observed subsequent drop between second and third measurement.

KEY WORDS: parathyroid hormone, multiorgan failure, intensive therapy, acute kidney injury, continuous renal replacement therapy
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WSTEP

Parathormon (PTH) to polipeptyd powstajacy w przytar-
czycach, ktéry razem z witaming D pelni fundamentalng
role w regulacji proceséw odpowiedzialnych za gospodarke
wapniowo-fosforowa organizmu ludzkiego. Wydzielanie
PTH przez przytarczyce zalezy od stezenia wapnia zjoni-
zowanego w surowicy (hipokalcemia pobudza, a hiper-
kalcemia hamuje jego wydzielanie na zasadzie sprzezenia
zwrotnego) oraz stezenia 1,25 dihydroksywitaminy D3,
ktéra hamuje jego wydzielanie. Za regulacje wydzielania
PTH przez przytarczyce odpowiada receptor wapniowy
(CaSR) dzialajacy poprzez kaskade biatka G i wykrywajacy
zmiany osoczowego stezenia wapnia. Pobudzenie receptora
CaSR w warunkach hiperkalcemii zmniejsza wydzielanie
PTH, sytuacja odwrotna ma miejsce w warunkach hipo-
kalcemii [1-3].

Biologicznym efektem dziatania PTH jest zwigksze-
nie stezenia osoczowego wapnia poprzez nasilenie jego
reabsorpcji z kosci, zwigkszenie wchianiania z przewodu
pokarmowego oraz zmniejszenie utraty z moczem. Do-
datkowo PTH zmniejsza st¢zenie osoczowe fosforanow.
PTH stymuluje nerkowa hydroksylacje 25-hydroksywi-
taminy D3 w pozycji 1-alfa przy udziale enzymu 1-alfa
hydroksylazy czego efektem jest powstanie kalcitriolu
czyli 1,25-dihydroksywitaminy D3 - formy witaminy D
najbardziej aktywnej biologicznie, odpowiedzialnej za
stymulacje wchlaniania jelitowego wapnia. Reakcja ta na-
sila sie przy niskim poziomie wapnia we krwi. PTH dziala
na swoiste receptory w nerkach zwiekszajac reabsorpcje
wapnia, fosforandéw, dwuweglanéw w kanalikach kretych,
dystalnych, zas w kanalikach proksymalnych hamuje reab-
sorpcje fosforanow. Parathormon pobudza réznicowanie,
tworzenie i aktywno$¢ dojrzalych osteoklastéw oraz jest
podstawowym hormonem regulujagcym czynno$¢ oste-
oblastéw [1-3].

W pi$miennictwie medycznym brak jest danych doty-
czacych oceny zmian stezen osoczowych parathormonu
u pacjentéw krytycznie chorych leczonych na oddziale in-
tensywnej terapii z powodu niewydolnosci wielonarzadowej.
Brak jest takze danych dotyczacych stezent PTH u pacjentéw
krytycznie chorych poddanych zabiegom ciaglej terapii
nerkozastepczej z powodu ostrego uszkodzenia nerek.

Celem niniejszej pracy byta ocena zmian stezenia oso-
czowego PTH w czasie, w poczatkowym okresie choroby
krytycznej, u pacjentéw leczonych na oddziale intensywnej
terapii z powodu niewydolnosci wielonarzagdowe;j.

MATERIAL | METODY

Badanie jednoosrodkowe, prospektywne, obserwacyjne
prowadzono od wrzesnia 2015 roku do stycznia 2017
roku w wieloprofilowym, jedenastot6zkowym oddziale
intensywnej terapii (Oddzial Anestezjologii i Intensyw-
nej Terapii, Uniwersytecki Szpital Kliniczny w Opolu).
Pisemna zgoda na wigczenie do badania uzyskiwana byla
od czlonkow najblizszej rodziny pacjenta. Projekt badaw-
czy zostal zaaprobowany przez Komisje Bioetyczng przy
Okregowej Izbie Lekarskiej w Opolu (numer protokotu:

214/2015 z dnia 25/03/2015 roku), zarejestrowany przed
rozpoczeciem procesu rekrutacji pacjentow w rejestrze
badan klinicznych clinicaltrials.gov (NCT02414386) oraz
prowadzony zgodnie z zalozeniami Deklaracji Helsin-
skiej. Prezentowana praca jest cz¢scia wiekszego projektu
badawczego oceniajacego kinetyke stezen witaminy D
u pacjentéw krytycznie chorych z ostrym uszkodzeniem
nerek, poddanych zabiegowi ciaglej terapii nerkozastepczej
z regionalng antykoagulacja cytrynianowa. Celem pro-
wadzonych badan byla ocena zmian stezen osoczowych
PTH w czasie w reprezentatywnej populacji pacjentow
krytycznie chorych, z niewydolno$cig wielonarzadowsa,
leczonych na oddziale intensywnej terapii.

Do badania wlaczeni zostali pacjenci, u ktérych wyjscio-
we stezenie witaminy D w osoczu wyniosto minimum 10
ng/ml oraz wspolistniata niewydolno$¢ wielonarzagdowa
obejmujaca co najmniej uklad oddechowy i krazenia.
Osoczowe stezenie witaminy D na poziomie 10 ng/ml
i mniejszym definiowane jest w pi$miennictwie jako cigz-
ki niedobdr i wigzane jest ze zwiekszong $miertelnoscia
w grupie pacjentéw krytycznie chorych [4, 5]. Niewydol-
no$¢ oddechowa zdefiniowano jako stan jednoznaczny
z koniecznoscig wdrozenia inwazyjnej wentylacji mecha-
nicznej dowolnym trybem, a niewydolnos¢ krazenia jako
stan jednoznaczny z koniecznoscig wdrozenia dozylnego
leczenia lekiem inotropowym i/lub wazopresyjnym. Kry-
teriami wylaczenia byly: ostra niewydolno$¢ watroby,
hiperkalcemia (stezenie wapnia catkowitego w osoczu
>10,6 mg/dL, stezenie wapnia zjonizowanego w osoczu
>1,35 mmol/L), choroba przytarczyc w wywiadzie, schyl-
kowa niewydolno$¢ nerek, leczenie na innym oddziale
intensywnej terapii bezposrednio przed przyjeciem, wiek
ponizej 18 lat, brak zgody rodziny pacjenta.

Procedura pomiaréw osoczowego stezenia PTH byla
zgodna ze standardem wypracowanym przez Centralne
Laboratorium Uniwersyteckiego Szpitala Klinicznego
w Opolu. Krew na badanie pobierano z linii tetniczej,
zylnej centralnej lub droga bezposredniej punkcji zyty
obwodowej wprowadzajac ja bezposrednio do monowet
EDTA. Monowety chroniono przed dostepem $wiatla
i dostarczano do laboratorium analitycznego w czasie do
30 minut od pobrania, nastepnie wirowano przez 10 minut
(3500 rpm), a nastepnie poddawane byty obrébce przez
technikow laboratoryjnych. Pomiar osoczowego stezenia
parathormonu prowadzono metoda elektrochemilumine-
scencyjng ECLIA z uzyciem apartéw Cobas e411 lub Cobas
6000 (Roche Diagnostics GmbH, Mannheim, Niemcy).

Kolejni pacjenci przyjmowani na Oddzial Anestezjo-
logii i Intensywnej Terapii, Uniwersyteckiego Szpitala
Klinicznego w Opolu byli oceniani pod katem kryteriow
wlaczenia i wylaczenia. W przypadku wlaczenia pacjenta
do badania pierwsze probki krwi pobierano nie pdzniej
niz po 12 godzinach. Kolejne préobki krwi pobierano
w odstepach 12-godzinnych (dwa razy na dobe, o godzinie
6:00 i 18:00). Minimalna, akceptowana liczba pobranych
probek u jednego pacjenta wynosita 4, maksymalna - 8.
Wszystkie niezbedne dane demograficzne pacjentéw oraz
wyniki badan laboratoryjnych byly zapisywane i archiwi-
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Tabela I. Podstawowa statystyka opisowa pacjentéw grupy badanej.

n Srednia Mediana IQR Zakres
Charakterystyka pacjentéw 30
Punktacja SOFA przy przyjeciu 13,2 13 3 8-16
Stezenie PTH przy przyjeciu 112,2 725 70 20-462
Gtéwna diagnoza przy przyjeciu 30
Zatrzymanie krazenia 15
Ostra niewydolnos¢ oddechowa 5
Wstrzas kardiogenny 3
Wstrzas septyczny 4
Uraz mnogi 2
Wstrzas krwotoczny 1
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Ryc. 1. Wykres zbiorczy stezenia osoczowego parathormonu dla wszystkich pacjentéw grupy badanej.
Linig pogrubiong zaznaczono wartos¢ mediany stezenia PTH, kropkami wartosci odstajace. Norma laboratoryjna stezenia PTH: 14,9—56,9 pg/m.

zowane w formie elektronicznej w szpitalnym systemie
informatycznym. Po zakonczonym procesie rekrutacji
wszystkie dane elektroniczne pacjentéw odczytywano, dane
mogace postuzy¢ przypadkowej identyfikacji pacjenta zasle-
piano oraz przesylano profesjonalnemu statystykowi w celu
przeprowadzenia analizy. Statystyke opisowq przedstawiono
w formie mediany, rozstepu kwartylowego (IQR), zakresow.

WYNIKI

Oceniono facznie 388 pacjentéw pod katem wigczenia do
badania. Po wstepnej ocenie 358 pacjentéw nie zostalo
zakwalifikowanych. Przyczynami wylaczenia byly: brak
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niewydolno$ci oddechowej, brak niewydolnosci krazenia,
niewykonanie oznaczen osoczowych stezen witaminy D
i PTH, schylkowa niewydolnos¢ nerek, przyjecie pacjenta
zinnego oddzialu intensywnej terapii, ostra niewydolnos¢
watroby, wiek ponizej 18 lat.

Ostatecznie 30 pacjentéw spetnilo kryteria wlaczenia i zo-
stalo zakwalifikowanych do oceny zmian osoczowych stezen
PTH w czasie. Podstawowe dane demograficzne pacjentéw
zawarto w tabeli I. U 20 pacjentéw w grupie badanej wspot-
istniata niewydolnos¢ oddechowa i krazenia w momencie
przyjecia na oddzial intensywnej terapii, zas u pozostatych
10 pacjentow istnialy dodatkowo cechy ostrego uszkodzenia
nerek z koniecznoscig wdrozenia ciaglego leczenia nerko-
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Ryc. 2. Wykres zbiorczy stezenia osoczowego parathormonu dla wszystkich pacjentéw grupy badanej z rozrdznieniem
na pacjentéw poddanych ciagte] terapii nerkozastepczej (CRRT) lub niepoddanych tej terapii.
Linig pogrubiong zaznaczono wartos¢ mediany stezenia PTH, kropkami wartosci odstajace. Norma laboratoryjna stezenia PTH: 14,9—56,9 pg/m.

zastepczego. U wszystkich pacjentéw poczatkowe stezenia
osoczowe PTH (pierwsze pomiary) wynosity od 20 do
462 pg/ml przy normie laboratoryjnej przyjetej przez Cen-
tralne Laboratorium Uniwersyteckiego Szpitala Klinicznego
w Opolu wynoszacej 14,9 do 56,9 pg/ml. Nie stwierdzono
wyjsciowych stezen osoczowych PTH ponizej referencyjnej
normy laboratoryjnej, jednakze u 18 pacjentéw poczatkowe
stezenia PTH przekraczaly norme laboratoryjng (zakres od
57 do 462 pg/ml), co stanowito 60% badanej grupy.

U wszystkich pacjentéw zanotowano wyjsciowe stezenia
osoczowe witaminy D w zakresie od 10,6 do 39 ng/ml.
U 29 pacjentdw stezenia witaminy D wyniosty od 10 do
30 ng/ml, co jest jednoznaczne z obnizonym jej stezeniem
lub niedoborem, za$ tylko u 1 pacjenta zanotowano nor-
malny osoczowy poziom witaminy D (39 ng/ml).

Rozktad osoczowych stezen PTH dla wszystkich pacjen-
tow przedstawiono na rycinie 1. Jego analiza pokazuje,
ze wyniki pierwszych pomiaréw sg bardzo zréznicowane
(duza dyspersja, obserwacje odstajace), a mediany prze-
kraczajg gorna granice referencyjnej normy laboratoryjne;.
W grupie pacjentéw z ostrym uszkodzeniem nerek wyj-
$ciowe stezenia osoczowe PTH powyzej normy laborato-
ryjnej zaobserwowano u 8 pacjentéw, co stanowilo 80%
tej grupy. Sama wartos$¢ tych stezen byta bardzo wysoka
(zakres od 75 do 462 pg/ml). Dla poréwnania w grupie bez
ostrego uszkodzenia nerek wyjsciowa warto$¢ osoczowego
stezenia PTH nie przekroczyta 106 pg/ml.

W kontek$cie powyzszych ustalen dokonano analizy
trendéw pomiarowych osoczowych stezenn PTH z uwzgled-

nieniem ostrego uszkodzenia nerek. Rozklad stezen PTH
w kolejnych pomiarach przedstawiono na rycinie 2. Grupa
zostrym uszkodzeniem nerek wykazuje tendencje do bardzo
szybkiego spadku stezenia osoczowego PTH, ktory nastepuje
migdzy pomiarem drugim a trzecim. Réwniez zréznicowa-
nie wynikow w tej grupie, dla pierwszych dwoch pomiaréw,
jest bardzo duze (duzy rozstep miedzykwartylowy).

Rycina 3 dostarcza bardziej szczegélowych wyjasnien,
gdyz przedstawiono na niej zmiany stezen PTH dla kazde-
go pacjenta. Naniesiono réwniez krzywa tendencji tychze
zmian. W grupie pacjentéw z ostrym uszkodzeniem nerek
(pacjenci: 21-30) widoczna jest tendencja do dynamicznego
spadku stezenia osoczowego PTH w kolejnych pomiarach
- odnosi si¢ to do 7 pacjentéw. U pozostalych 3 pacjentow
tej grupy stezenia PTH pozostawaly stabilne lub fluktuacje
byly stosunkowo niewielkie. U 2 pacjentéw tej grupy z po-
czatkowym, wysokim stezeniem PTH, po wstepnym spadku
stezenia zaobserwowano ponowny dynamiczny wzrost po-
ziomu PTH. Tylko u jednego pacjenta tej grupy osoczowe
stezenie PTH pozostawalo w granicach normy w kolejnych
8 pomiarach. W grupie pacjentéw bez niewydolnosci nerek
(pacjenci: 1-20) dynamika zmian osoczowego stezenia PTH
nie byta tak wyraznie zaznaczona. U wigkszosci pacjentow
tej grupy poziomy stezen PTH mozna okresli¢ jako stabilne
przez caly okres monitorowania (14 pacjentéw). Jedynie u 6
pacjentow tej grupy obserwowano nieco bardziej zaznaczo-
ne zmiany stezenn PTH, jednakze nie tak dynamiczne, jak
w grupie z ostra niewydolnoscig nerek oraz o charakterze
raczej nieuporzagdkowanym.
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Ryc. 3. Wykresy zmian stezenia osoczowego parathormonu dla wszystkich pacjentéw grupy badanej.
Linig pogrubiong zaznaczono wartos¢ mediany stezenia PTH, kropkami wartosci odstajace. Norma laboratoryjna stezenia PTH: 14,9—56,9 pg/ml.

DYSKUSJA

Prezentowane badanie pokazalo, ze u pacjentéw krytycz-
nie chorych leczonych na oddziale intensywnej terapii
osoczowe stezenia parathormonu podlegaja wiekszym lub
mniejszym fluktuacjom. W gléwnej mierze fluktuacje te
polegaja na wzrostach stezen osoczowych PTH z nastep-
czym spadkiem. W grupie pacjentéw bez ostrego uszko-
dzenia nerek wzrosty wartosci stezen osoczowych PTH
nie s3 ekstremalnie wysokie, a fluktuacje charakteryzuja
sie stosunkowo niewielka dynamika i s3 mniej przewidy-
walne. Zupelnie inng tendencje¢ obserwowano w grupie
pacjentow z ostrym uszkodzeniem nerek leczonych ciagla
terapig nerkozastepcza. Obserwowano tam u wigkszo$ci
pacjentéw bardzo wysokie wyjsciowe stezenia osoczowe
PTH. Co charakterystyczne, w kolejnych pomiarach obser-
wowano tendencje do dynamicznego spadku stezenia PTH
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u wiekszosci pacjentoéw z tej grupy. Nigdy nie obserwowano
wyjsciowych stezen osoczowych PTH ponizej referencyjnej
normy laboratoryjnej.

Wyniki prezentowanego badania sg niemozliwe do oceny
z perspektywy innych badan o podobnym charakterze,
gdyz takowe nie istnieja. Analiza wynikéw badania rodzi
pytanie o przyczyne wzrostow i fluktuacji stezenia osoczo-
wego PTH u pacjentéw krytycznie chorych. Jedna z hipotez
jest potencjalny zwiazek ciezkiego zaburzenia homeostazy
organizmu, jakim jest niewatpliwie choroba krytyczna
z dysregulacja wydzielania PTH przez przytarczyce. Nalezy
podkresli¢, ze fluktuacjom stezenia osoczowego PTH nie
towarzyszyly zmiany st¢zenia osoczowego witaminy D
(25 hydroksywitaminy D3) i wapnia zjonizowanego —
gléwnych regulatoréw jego wydzielania. Jednakze stezenia
osoczowe 1,25 dihydroksywitaminy D3 nie byly oznaczane,
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gdyz nie jest to standard laboratoryjny (duza labilnos¢
tego zwiazku). Poczynione obserwacje rodzg pytanie, czy
podwyzszone stezenia osoczowe PTH nie sg markerem
nasilenia (cigzkosci) choroby, a stopniowy spadek stezenia
PTH odbiciem procesu stabilizacji (zdrowienia). Nalezy
sie takze zastanowi¢, czy istnieje jaki$ specyficzny czynnik
wplywajacy na wyrzut PTH z przytarczyc w warunkach
choroby krytyczne;j.

Przyczyny przetrwalych, wysokich stezen osoczowych
PTH u pacjentdéw ze schylkowg niewydolnoscig nerek sg
powszechnie znane (hipokalcemia, hipowitaminoza D
oraz hiperfosfatemia) z nastepczg zwigkszong ekspresja
genéw PTH oraz proliferacja komoérek przytarczyc [6].
W przypadku pacjentéw z ostrym uszkodzeniem nerek
przyczyny nie sa tak jasne [7-11]. W grupie badanych
pacjentéw z ostrym uszkodzeniem nerek obserwowano
wyj$ciowo normalne stezenia osoczowe wapnia calko-
witego i zjonizowanego oraz hiperfosfatemie. Osoczowe
stezenia witaminy D3 byty obnizone, ale jest to regulg dla
calej populacji pacjentéw intensywnej terapii, takze tych
bez ostrego uszkodzenia nerek [12]. Podwyzszone st¢zenia
osoczowe PTH u pacjentéw z ostrym uszkodzeniem nerek
moga wiec by¢ zwigzane z hiperfosfatemia lub uposledzo-
nym klirensem nerkowym tej substancji. Nalezy jednak
pamietac, ze gtowny szlak metaboliczny PTH wiedzie
przez watrobe, a testy laboratoryjne moga hipotetycznie
wykrywa¢ takze metabolity PTH krazace we krwi. Na-
stepcze, dynamiczne spadki stezenia osoczowego PTH
zwigzane moga by¢ z wdrozeniem ciagtej terapii nerkoza-
stepczej i eliminacjg tego zwigzku oraz jego metabolitow
drogg uktadu pozaustrojowego [13]. Nie nalezy wykluczac
réowniez zwigzku dysregulacji wydzielania PTH z choroba
krytycznag, gdyz nie zbadano funkcjonowania przytarczyc
w warunkach wstrzasu, hipoperfuzji narzadowej, uogolnio-
nej odpowiedzi zapalnej itd. Niewatpliwie temat zwigzku
osoczowych stezenn PTH z chorobg krytyczng pozostawia
wiele niewiadomych i wymaga dalszych badan klinicznych.

Prezentowane badanie ma kilka ograniczen. Pierwszym
jest brak uzycia wnioskowania statystycznego ze wzgledu
na niewielkg grupe badanych pacjentéw. Trudno jest wigc
jednoznacznie stwierdzi¢, czy nasze obserwacje mozna
uogdlni¢ na calg populacje pacjentéw leczonych na od-
dziale intensywnej terapii. Drugim ograniczeniem badania
pozostaje jego obserwacyjny charakter. Nie mozna wobec
tego stwierdzi¢, czy istotnie zaznaczone fluktuacje stezenia
osoczowego PTH w grupie pacjentéw z niewydolnoscig
nerek majg zwigzek z charakterem choroby, prowadzong
terapig nerkozastepcza oraz czy ma to znaczenie rokow-
nicze. Ostatnim ograniczeniem pozostaje fakt, ze tylko
7,7 % pacjentow leczonych w tym czasie na oddziale in-
tensywnej terapii wigczono do badania. Zwigzane jest to
ze zréznicowanym przekrojem pacjentéw przyjmowanych
do wieloprofilowego oddziatu intensywnej terapii oraz
zastosowaniem kryterium minimalnego stezenia witaminy
D (ekstremalnie niskie stezenia D sa niemal regula u pa-
cjentow krytycznie chorych). Nasza intencja bylo wlaczenie
do badania pacjentéw w stanie zagrozenia zycia bedacych
grupa reprezentacyjng dla ogoélnej populacji intensywnej

terapii stad wspolistniejaca niewydolno$¢ uktadu oddecho-
wego i krazenia stanowily minimalne warunki wigczenia

do badania (typowe cechy choroby krytycznej).

WNIOSKI

Osoczowe stezenia parathormonu u pacjentéw krytycznie
chorych leczonych w oddziale intensywnej terapii podlega-
ja wigkszym lub mniejszym fluktuacjom. W gtéwnej mierze
fluktuacje te polegaja na wzrostach stezen z nastgpczym
spadkiem. W grupie pacjentéw bez ostrego uszkodzenia
nerek wzrosty wartosci stezen osoczowych PTH nie sg
ekstremalnie wysokie, a fluktuacje charakteryzuja sie
stosunkowo niewielka dynamika i s3 mniej przewidywal-
ne. W grupie pacjentéw z ostrym uszkodzeniem nerek
leczonych ciagla terapig nerkozastepcza obserwowano
u wigkszosci pacjentéw bardzo wysokie wyjsciowe stezenia
osoczowe PTH z nastepczym dynamicznym spadkiem
w kolejnych pomiarach. Zwigzek osoczowych stezen PTH
z chorobg krytyczng pozostaje niejasny i wymaga dalszych
badan klinicznych.
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ABSTRACT

Introduction: Somatic pathology of patients with rheumatoid arthritis (RA) combined with nonpsychotic mental disorders (NMD) leads to deterioration in the quality of life.
The aim: We aimed to examine the quality of life of patients with rheumatoid arthritis and nonpsychotic mental disorders.

Materials and methods: We formed two clinical groups of observation of the patients with rheumatoid arthritis and nonpsychotic mental disorders. First group (GA) included
participants with duration of RA for 1-5 years, second group (GB) included those with duration of RA for 5-10 years. For assessment we used the Hamilton Rating Scale for
Depression (HRSD), Hamilton Rating Scale for Anxiety (HRSA) and the Quality of Life Index developed by J.E. Mezzich (QLI). All patients received basic treatment, as well as
antidepressants, anxiolytics, vitamin therapy and psychotherapy, depending on the form of nonpsychotic mental disorders.

Results: Study of thelife quality showed that for the examined patients the quality of life was significantly lowerin comparison with the control group. Mainly, for GA partners the overall assessment
of life quality after treatmentimproved by 12,1% and the positive effect was probable. The greatest positive changes for the first group included increasing of physical well-being points by 2,5 and
psychological/emotional well-being — by 2,1 points(p<0,05). Mainly, for GB patients overall quality of life improved by 14,9%. Major positive changes were identified in psychological/emotional
well-being - 2,93 points, physical well-being by 2,47 points, self-care and independent functioning by 2,09 points, and disability which increased by 2,06 points (p <0,05)

Conclusions: The patients with rheumatoid arthritis and nonpsychotic mental disorders have a significant decline in quality of life based on all indicators. The general assessment
of the life quality of the first basic clinical group surveyed was 62,2 + 1,33, while for the second basic clinical group surveyed — 57,0 + 1,47. The increase in the duration of the
RA disease significantly weakens the general working capacity by 0,83 points p<0,05, self-service and independence of the patients by 0,80 points, p<0,05, psychological and
emotional well-being by 0,75 points, p<0,05, interpersonal interaction at 0,91 points, p<0,05.The overall quality of life of the patients with duration of RA for 1-5 years and
NMD after treatment was 74,1% = 0,93, for the patients with duration of RA for 5-10 years and NMD after treatment was 71,9% =+ 1,20 (p <0,05).

KEY WORDS: Nonpsychotic mental disorders, rheumatoid arthritis, quality of life

INTRODUCTION

Rheumatoid arthritis is a chronic autoimmune disease with
aworldwide adult prevalence of 0.2-1.2 % [1]. This disease
is painful and progressive, leading to increasing levels of
disability and systemic complications [2]. Rheumatoid
arthritis is in 2-3 times more common among middle-aged
women than among men. Incidence of rheumatoid ar-
thritis among women over 65 years old is about 5%. The
problem of the interaction between rheumatoid arthritis
and mental disorders is an issue of interest according to
current research [3-5]. Measurement and evaluation of
health-related the Quality of Life Index provides valuable
and relevant data for patients, clinicians and researchers.
The health-related QLI can be used to monitor population’s
health with a particular connection to the emerging con-
cept of positive health; to evaluate the effects of social- and
health-related policies for the distribution of resources
according to necessity, for the diagnosis of the nature,
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severity, and prognosis of a disease, and for the evaluation
of treatment outcomes [6].

THE AIM
We aimed to study the quality of life of patients with
rheumatoid arthritis and nonpsychotic mental disorders.

MATERIALS AND METHODS
One hundred and twenty patients with a diagnosis of Rheu-
matoid arthritis, who attended clinics for follow-up visits
between June 2011 and November 2016, were examined
in the course of this study. The study was approved by the
ethics committee of the hospital and written consents were
obtained from the patients.

Patients with a diagnosis of RA and aged between 20
and 60 years were subject of the study. Exclusion criteria
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Table I. Demographic features of patients

Parameters G(::;‘;;\ % G(:;u;;)B % Con(t;:ll'%r)oup %
Age (year) 379+ 1.82 379+1.82 36.5+1.70
Sex
male 9 16,4 13 20,0 7 17,5
female 46 83,6 52 80,0 33 82,5
Marital status
Married 34 61,8 38 58,4 26 65
Single 11 20,0 7 10,8 12 30,0
Divorced 10 18,2 20 30,8 2 50
Educational status
Primary school graduates 35 63,6 48 73,8 25 62,5
College graduates 5 9,1 4 6,2 12 30,0
University graduates 15 27,3 13 20,0 3 7,5
Place of residence
City 24 43,6 25 38,5 24 60,0
Village 25 45,5 38 58,5 14 35,0
Urban village 6 10,9 2 3,1 2 5,0
Table II. Nonpsychotic mental disorders of patients with rheumatoid arthritis
Parameters Group A (n=55) % Group B Z(n=65) %
Anxiety-depressive disorders (F- 41.2) 13 23,6 31 47,7
Disorders of adaptation (F- 43.2) 26 473 14 21,5
Somatoform disorder (F- 45) 5 9,1 17 26,2
Anxiety-phobic disorders (F- 40.8) 11 20,0 3 4,6

were as follows: age less than 20 years and over 60 years,
trauma and/or history of a severe heart failure, malignancy,
additional connective tissue disease, previously diagnosed
peripheral nervous system involvement.

The patients of first basic clinical group (GA) included partici-
pants with duration of RA for 1-5 years; the second basic clinical
group included those with duration of RA for 5-10 years. The
third control group of comparison included 40 healthy people.
The remaining demographic variables, age, sex, education,
relationship status, place of residence were comparable among
these three groups. The results of the survey were compared
with the data of 40 persons in the control group.

The patients with a diagnosis of rheumatoid arthri-
tis and nonpsychotic mental disorders were examined
using Hamilton Rating Scale for Depression (HRSD)
and Hamilton Rating Scale for Anxiety (HRSA) and the
Quality of Life Index (QLI). HRSD and HRSA are both
35-questioned multiple-choice self-report inventories. For
depression, 21 points and over are significant; for anxiety,
14 points and over are significant. The Quality of Life Index
(QLI). QLI developed by Mezzich et al. was also used (it is
a self-reporting questionnaire). Its purpose is to measure
health-related QLI and it includes the following 10 items
or domains: physical well-being, psychological/emotional
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well-being, self-care and independent functioning, occupa-
tional functioning, interpersonal functioning, social-emo-
tional support, community and services support, personal
fulfillment, spiritual fulfillment, and overall QLI [7].
Patients were compared based on the presence of the
nonpsychotic mental disorders associated with duration of
RA for 1-5 years, and with duration of RA for 5-10 years.
Correction of NMD was carried out using medical treatment
and psychotherapy. All patients received basic treatment, as
well as antidepressants (venlafaxine — 75mg/day), anxiolyt-
ics (buspirone - 15 mg/day), vitamin therapy (magnesium
lactate, pyridoxine hydrochloride) and psychotherapy,
depending on the form of nonpsychotic mental disorders.
Psychotherapy was conducted along with psychopharma-
cological treatment, which included sessions of rational
psychotherapy with gestalt therapy elements. The course of
treatment consisted of 20 sessions of psychotherapy, using
the technique of gestalt therapy for duration of 40 minutes.
Primary data of scientific research were transferred to the
electronic database. Statistical analysis was performed in SPSS
for Windows 17.0 and STATISTICA for Windows 5.1. In the
course of statistical processing results corresponded to the
normal (Gaussian) distribution. Assessment of the type of
distribution was carried out with the definition of the degree
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Table Il Indicators of quality of life in the surveyed groups (by method of Mezzich J.E., Cohen N., Ruiperez M. 1999)

Group (n=160) / indexes

Ne Parameters Group A (n=55) Group B (n=65) Control group(n=40)
M m M M M M

1 Physical well-being 4,69* 0,14 4,40* 0,18 8,90 0,10
2 Psychological/emotional well-being 5,78* 0,25 5,03%** 0,23 8,27 0,17
3 Self-care and independent functioning 7,80% 0,18 7,0% %* 0,19 9,60 0,10
4 Occupational functioning 5,89* 0,21 5,06% ** 0,22 9,15 0,10
5 Interpersonal functioning 6,98* 0,22 6,07%** 0,19 8,07 0,20
6 Social-emotional support 6,34* 0,24 5,28*% 0,18 7,55 0,16
7 Community and services support 4,67* 0,25 4,43* 0,19 7,12 0,22
8 Personal fulfillment 6,78* 0,19 6,86* 0,19 8,12 0,14
9 Spiritual fulfillment 6,90* 0,21 7,16* 0,18 7,25 0,26
10 The general perc(:;m’;g)n of the quality 6,38* 015 6,07* 017 8,37 011

11 Overall assessment of quality of life 62,2% 1,33 57,0% 1,47 82,4 1,04

Note: * - the probable difference (p <0,05) with in the control group, ** - between the GA and the GB patients.

Table IV. Dynamics of quality of life indicators for patients of the main group A in the process of treatment

Period of examination

N2 Parameters Before treatment After treatment
M m M m

1 Physical well-being 4,69 0,14 7,14% 0,12
2 Psychological/emotional well-being 5,78 0,25 7,87*% 0,17
3 Self-care and independent functioning 7,80 0,18 8,47* 0,14
4 Occupational functioning 5,89 0,21 7,58*% 0,17
5 Interpersonal functioning 6,98 0,22 7,65% 0,17
6 Social-emotional support 6,34 0,24 7,00*% 0,18
7 Community and services support 4,67 0,25 5,40*% 0,23
8 Personal fulfillment 6,78 0,19 7,49*% 0,16
9 Spiritual fulfillment 6,90 0,21 7,32% 0,17
10 The general perception of the quality of life 6,38 0,15 7,74*% 0,11
11 Overall assessment of quality of life 62,2 1,33 74,1* 0,93

Note: * - probable difference (p <0,05)

of central tendency. When calculating the statistical variables,
we calculated the arithmetic mean sample (M) and the stan-
dard error of the arithmetic mean (m). When estimating the
probability of the difference between the average values, the
coefficient t was calculated using the Student method. For
the assessment of the likelihood of difference, account taken
was of the generally accepted level in the medical-biological
studies the level of probability (p) - p <0,05.

RESULTS AND DISCUSSION
The first clinical group included 55 patients with a duration of
rheumatoid arthritis up to 5 years old (mean age 37,9 + 1,82),

among which women predominated (46 persons - 83,6%). The
second main group consisted of 65 patients with a duration of
rheumatoid arthritis from 5 to 10 years old (mean age 37,9 +
1,82),among whom females dominated (52 persons — 80,0%) [8].
Control group included 40 person (mean age 36,5+ 1,70), among
whom females also dominated as well (33 persons — 82,5%).
The demographic features of the patients are shown in Table L.

Nonpsychotic mental disorders including anxiety-de-
pressive disorders were diagnosed for 44 patients (36,7%),
disorders of adaptation — 40 patients (33,3%), somatoform
disorder - 22 patients (18,3%), anxiety-phobic disorders -
14 patients (11,7%). The mental disorders characteristics
in group A and B are presented in Table II.
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Table V. Dynamics of quality of life indicators of patients of the main group B in the process of treatment

Period of examination

Parameters

Before treatment Before treatment
M m M m
1 Physical well-being 4,40 0,18 6,87* 0,13
2 Psychological/emotional well-being 5,03 0,23 7,96* 0,16
3 Self-care and independent functioning 7,00 0,19 9,09* 1,07
4 Occupational functioning 5,06* 0,22 7,00* 0,17
5 Interpersonal functioning 6,07 0,19 7A47* 0,17
6 Social-emotional support 5,28 0,18 6,55* 0,16
7 Community and services support 4,43 0,19 513* 0,18
8 Personal fulfillment 6,86 0,19 7,67*% 0,15
9 Spiritual fulfillment 7,16 0,18 7,63*% 0,16
10 The general perception of the quality of life 6,07 0,17 7,55% 0,12
1 Overall assessment of quality of life 57,0 1,47 71,9*% 1,20

Note: * - probable difference (p <0,05)

The quality of life means system of indicators that char-
acterize the peculiarities of realization and satisfaction of
human needs. World Health Organization defines quality
of life as a perception of physical, psychological and social
well-being, independence, satisfaction with a specific level
oflife and other components of psychological comfort. The
quality of life of a sick person is considered as an integral
characteristic of his condition consisting of physical, psy-
chological, social components. Each of the components in
turn includes a number of components, such as physical
component includes the symptoms of the disease, the
ability to perform physical work, the ability to self-service;
psychological - anxiety, depression, hostile behavior; social
- social support, work, public relations. Comprehensive
study of these components makes it possible to determine
the level of the life quality and influence of the components
on the life quality as well as to answer the question what
should affected in order to improve it (adjusting treatment,
providing social support).

Study of the life quality showed that for the examined
patients the quality of life was significantly lower in com-
parison with the control group. In particular, patients
had significant complications in the performance of daily
activities due to both physical and mental well-being,
reduced performance and low level of public and official
support (table III).

GA patients had low level of physical well-being (4,69
+ 0,14), public and official support (4,67 + 0,25), psycho-
logical and emotional well-being (5,78 + 0,25). Examining
the GB patients, minimum number of points was given for
physical well-being (4,40 + 0,18), community and services
support (4,43 * 0,19), occupational functioning (5,06 +
0,22), psychological and emotional well-being (5,03 + 0,23)
and social and emotional support (5,28 + 0,18). At the
same time, the indicators of spiritual fulfillment, self-care
and independent functioning named above, namely, the
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spiritual fulfillment of GA patients (6,90 + 0,21), GB pa-
tients (7,16 + 0,18), self-care and independent functioning
of GA patients (7,80 + 0,18), of GB patients (7,00 + 0,19).

Somatic pathology of patients with rheumatoid ar-
thritis is accompanied by a number of negative sensory
and psychological phenomena, which in general leads
to deterioration in the quality of life [9, 10]. NMD have
a negative impact on patients’ quality of life assessment.
The increase in the duration of RA disease impairs the
most general occupational functioning and self-care and
independent functioning of the patients, psychological and
emotional well-being, and interpersonal functioning. All
other components of the quality of life in both groups are
significantly lower than in the control group.

As aresult of analyzing the dynamics of the life quality in-
dicators for patients with RA and NMD under the influence
of complex treatment, the following features were identified.
In the main group A, the overall assessment of quality of
life improved by 12,1% and the positive effect was probable.
The greatest positive changes in the first group were related
to the aspect of physical well-being, namely, increasing the
feeling of energy, lack of pain and physical problems by
2,5 points and psychological/emotional well-being (good
feeling, coherence with oneself) - by 2,1 points (p<0,05).
Minor positive changes were identified in the sphere of
spiritual fulfillment (feeling of faith, religiousness and
going beyond the ordinary material life) — increasing by
0,4 points (table IV).

In the main group B, overall quality of life improved by
14.9% (table V). The dynamics of improvement of the life
quality according to various indicators in this group had
characteristics similar to patients in the first group and
major positive changes were identified in the following
aspects: psychological/emotional well-being — increasing
by 2,93 points, physical well-being - by 2,47 points, self-
care and independent functioning (implementation of daily
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tasks, adoption their own decisions) - by 2,09 points, and
disability which increased by 2,06 points (p <0,05).

Minor positive changes in the second group were
noted by the indicator of spiritual fulfillment (increased
by 0,47 points) and public and official support (by 0,70
points), social and emotional support (by 1,27 points),
namely, the ability of people surveyed to believe and offer
help and emotional support (p <0,05). The insignificant
dynamics of the results on the point of socio-emotional
support for patients with prolonged course of the disease
may be occurred due to the fact that in 83,0% of the
families studied psychological comfort was unfavorable
and they had the highest level of negative communicative
installation.

The management of symptoms of NMD in routine care
is reccommended by the National Institute for Health and
Care Excellence (NICE) [12], and NMD is treatable within
the context of long-term physical health conditions [13-15].

In general, the positive dynamics of the overall quality
oflife indicator after the treatment of nonpsychotic mental
disorders in both main groups was noted. In the first group,
the overall quality of life before treatment was higher by
5,0%, and after treatment by 2,0% compared to the second
group (p <0,05).

CONCLUSIONS

1. The patients with rheumatoid arthritis and nonpsychot-
ic mental disorders have a significant decline in quality
oflife based on all indicators. The general assessment of
the quality of life of the examined patients in the first
basic clinical group is 62,2 + 1,33, while in the second
basic clinical group examined - 57,0 + 1,47. Longer
duration of the RA disease significantly weakens the
general working capacity by 0,83 points p<0,05, self-ser-
vice and independence of the patients by 0,80 points,
p<0,05, psychological and emotional well-being by 0,75
points, p<0,05, interpersonal interaction at 0,91 points,
p<0,05.

2. The overall quality of life of the patients with duration
of RA for 1-5 years and NMD after treatment was 74,1%
+ 0,93, patients with duration of RA for 5-10 years and
NMD after treatment was 71,9% + 1,20 (p <0,05).
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ABSTRACT

Introduction: In order to evaluate the value of the Placenta Growth Factor (PIGF) in the developing the gestational complications during multiple pregnancies, a study of this
indicator in serum of 320 pregnant women with multiple pregnancies in the first trimester, as well as 40 pregnant women with single pregnancy, constituted a control group.
The aim: of the study is to investigate the effect of the placental growth factors on gestational process during multiple pregnancies.

Materials and methods: A prospective study of maternity pregnancy in 320 females with multiple pregnancies was conducted, which comprised the main group of the subjects
and 40 healthy women with unipolar pregnancy. The level of PIGF in serum was determined by solid phase enzyme analysis using monoclonal antibody sets in the first trimester
of pregnancy. Indicators of the hemostasis system (vascular thrombocyte and coagulation link) were evaluated according to generally accepted methods. Dopplerometry of
placental and fetal blood flow was performed in uterine arteries, arteries and umbilical cord veins, middle cerebral artery of the fetus.

Results: Women with multiple pregnancies are at the risk of gestational complications - premature births in 67.8% (p <0.01), feto placental dysfunction, pre eclampsia - in
17.5% (p <0.05) cases. The revealed violations of the vascular thrombocyte and coagulation homeostasis in the first trimester of pregnancy are the main risk factors for early
premature abortion. It has been shown that the low level of placental growth factor in serum of pregnant women with multiple pregnancies in the case of premature labor,
feto placental dysfunction and pre-eclampsia (111.23 + 8.4, 203.24 + 6.4 and 305.86 + 7.4 pg / ml) compared with the corresponding indicators for single-pregnancy (418.2
+10.4 pg/ ml) is a prognostic marker for the development of gestational complications.

Condlusions: Timely medical correction of gestational complications during multiple pregnancies with the use of micronized progesterone, low molecular weight heparins, angio
protectants allowed prolonging the pregnancy with mono choric type of placentation by 3.2 weeks (up to 34.2 + 2.4 weeks), and in the case of dichoric twins - to full-term pregnancy.

KEY WORDS: multiple pregnancy, miscarriage, preterm labor, feto placental dysfunction, placental growth factor, pre-eclampsia

INTRODUCTION
The majority of clinical studies have proved the fact that
multiple pregnancy is accompanied by a significant number
of perinatal complications, namely premature abortion,
feto placental dysfunction with delayed fetal growth, as
well as pre-eclampsia, which in turn contributes to an
increase in perinatal morbidity and mortality [1, 2, 6, 7]
Perinatal mortality in multiple pregnancies around the
world remains higher than with single-pregnancy, and
the probability of antenatal death of a fetus with twins or
triplets is ten times higher [2, 6, 7]. The course of pregnancy
with multiple pregnancies is predicted and in the future
depends on the process of implantation of the fetal egg,
the type of placenta, the adaptation of the mother’s body
to the pregnancy, and the influence of external factors on
the pregnant woman during the critical periods of the
developing the fetus.

According to statistics, the incidence of pre-eclampsia
in multiple pregnancy is 3 to 4 times higher than that of
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single-femoral pregnancy. The risk of pre-eclampsia in
multiple pregnancies increases in connection with hyper
placenta, as a result of violation of the placenta perfusion
capacity, placental dysfunction develops with the blood
flow violation [4, 8, 13]. One of the most common hy-
potheses concerning the pathogenetic mechanisms of
pre-eclampsia is the primary utero-placental blood flow
violation and concomitant violation of cyto trophoblastic
invasion in spiral arteries myometrium, superficial tropho-
blastic invasion with subsequent incomplete remodeling of
vascular structures in which there is a slowing of blood flow
due to increased vascular resistance. Incomplete invasion,
in turn, leads to a violation of placental angiogenesis and
thus plays a key role in the development of pre-eclampsia.
Dysplasia of chorionic villi is known to be observed when
the concentration of placental growth factor in the blood
of the mother decreases, which is related to a number of
endothelial growth factors [3, 4, 9, 10, 11]. Gene coding
for the synthesis of this factor is proved to be localized in
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the fourteenth chromosome, on its long shoulder. PIGF
is produced by trophoblast, namely endothelial cells of
trophoblastic and placental macrophages [5, 6]. Placental
growth factor promotes angiogenesis, with a pronounced
angiogenic potential. (PIGF) is essentially a glycosylated
homo dimer whose biological effect is realized by activat-
ing the vascular receptors with subsequent stimulation of
vascular genesis and angiogenesis. Reducing the concentra-
tion of PIGF in tissues of trophoblast undoubtedly leads to
disturbance of the developing the villi of chorion, reducing
the transport of oxygen and nutrients of the fetus, creating
a model of feto placental dysfunction with subsequent
delay in fetal growth [3, 12]. In the mother’s bloodstream,
the placental growth factor enters through active transport
along with numerous hormones and peptides that are
secreted by the cyto- and syncytiotropho blast [4]. In this
regard, the placental growth factor should be considered
as a marker for a number of gestational diseases, in partic-
ular, pre-eclampsia, feto placental dysfunction and growth
retardation of the fruits. Slow blood flow provokes damage
to the endothelium, promotes micro thrombosis in the
vessels, and development of heart attacks in the placenta.
As aresult of increased vascular wall sensitivity, a cascade
of hemodynamic disturbances is triggered, which leads to
the disruption of regulatory mechanisms and contributes to
the development of chronic DIC and syndrome of decom-
pensating placental dysfunction. In turn, the generalizing
the process of endothelial dysfunction is associated with
the release of cytokines, the formation of free radicals,
acidosis [4, 10, 14].

The study of immunological processes that ensure the
normal course of pregnancy, as well as the detection of
pathogenetic mechanisms that lead to violations of its
physiological course, is one of the primary tasks of repro-
ductive immunology [5]. For the physiological course of
the gestation process, it is necessary to ensure the normal
functioning of the feto-placental complex. At the stage of
forming the placenta, the growth factors of the placenta
play a major role in the regulation processes, ensuring the
normal functioning of the mother-placenta-fetus system.
Placental growth factors contribute to cyto-trophoblast
invasion, angiogenesis and invasion processes of the spiral
arteries; they are directly related to their insufficiency and
provoke the development of gestational complications:
the formation of feto-placental dysfunction, miscarriage
of pregnancy and the progression of pre-eclampsia [1, 6].

THE AIM

The purpose of the research: is to study the effect of the
placental growth factors on the gestational process in
multiple pregnancies.

MATERIAL AND METHODS

The study was conducted on the basis of the Sumy Regional
Clinical Perinatal Center and the Department of Obstetrics
and Gynecology Sumy State University during 2012-2017.

A prospective study of pregnancy and childbirth in 320
females with multiple pregnancies constituted the main
group of examined 144 (Group I): pregnant with mono
chorus di-amniotic twins, 176 (group II) , patients with
dihorionic di-amniotic twins. The control group consisted
of 40 healthy women with unipolar pregnancy. The groups
under study were homogeneous in composition and pre-
sentable. The average age of pregnant women in the main
group was 29.8 + 4.5 years, in the control group 27.6 + 3.2
years. Differences in age, somatic pathology, frequency
of complications in obstetric history between control
and main groups were not revealed. Laboratory research
was carried out on the basis of the clinical laboratory of
the Sumy Clinical Regional Perinatal Center, the Synevo
Laboratory, and the Medical-Genetic Laboratory of the
Sumy State University.

The level of PIGF in serum was determined by sol-
id-phase immunoassay analysis using monoclonal anti-
bodies and standard R & D systems reagents in the first
trimester of pregnancy. The evaluation of the state of the
feto-placental complex was carried out with the help of
modern sonoDIAGNOST-360 ultrasound devices from
Philips (Netherlands) and Aloka SSD-2010 (Japan), in
real time using the early transvaginal sensor of 6.5 MHz,
in more late terms of convection sensors 3, 5 and 5 MHz
in two-dimensional echo modes; it included definition of
chorality, placenta metry, feto metry, determination of the
state and number of amniotic fluid, dopplero metry. Dop-
plero metry of placental and fetal blood flow was performed
in uterine arteries (MA), arteries (PA) and umbilical cord
veins (PV), middle cerebral artery (SMA) fetuses. The
following parameters were measured: the maximum blood
flow velocity during systole, early ventricular diastole,
average blood flow velocity throughout the cardiac cycle,
pulsation and resistance index and systole diastolic ratio.
Indicators of the hemostasis system (vascular platelets and
coagulation link) were evaluated according to generally
accepted methods.

Statistical processing and analysis of the data were carried
out using Microsoft Excel programs using the methods
of mathematical statistics and software package Statistics
8.0. Charts and diagrams were built using Microsoft Excel.

RESULTS AND DISCUSSION

According to the results of the research conducted on
the progress of multiple pregnancy and the development
of gestational complications, not only the presence of
chronic inflammatory diseases in the history, but also the
exacerbation of infections in the first trimester of pregnan-
cy had a significant impact, as it is during this period of
pregnancy undergoing implantation processes, trophoblast
invasion, further development and normal functioning
of the feto-placental complex. According to our data,
only 43 (13.4%) women with multiple pregnancies had a
physiological course of gestational process. Interruption
of pregnancy up to 12 weeks was observed in 17 (5.3%)
patients with multiple pregnancies, and reduction of one of
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the fruits was observed in 8 (2.5%) pregnant women. The
course of multiple pregnancies was accompanied by the
symptoms of a recurring threat of abortion in 180 (56.2%)
cases, which resulted in inpatient treatment in the period of
8-12,14-16, 18-22 and 24-28 weeks of gestation. Among the
main etiologic factors that provoked the threat of early ter-
mination of pregnancy, 107 (33.4%) of the pregnant women
in the first place had a history of chronic endometritis, in
the control group this was observed in 24 (7.5%) pregnant
women. In the microscopic examination of excretions
from the cervical canal and vagina in 168 (52.6%) patients
of the main group, the conditionally pathogenic micro
flora was detected, while the control group was 5 (12.5%).
A combined bacterial and viral infection (Epstein-Barr
virus in combination with Urea plasma urea liticum) was
detected in cervical canal sows in 107 (33.4%) patients in
the main group, and in 3 (7, 5%) control women, patho-
genic staphylococcus and streptococcus in 60 (18.7%) of
the pregnant women in the main group and 2 (5.0%) in
the control group.

The study of the hemostasis of the examined pregnant
women has shown that during multiple pregnancies
changes were noted in the first trimester of pregnancy.
These abnormalities were manifested by the characteristic
changes of the vascular platelet unit: the platelet count was
181.2 £ 8.7 x 109 / 1, with a control group of 236.4 + 8.7 x
109/1, and there was also an inhibition of the ADF-induced
platelet aggregation and its decrease by 1.2 times (32.4
1.7%) in almost half of the pregnant women in the main
group compared to the average control group, which was
56.2 £2.6% (p <0.01). Investigation of the coagulation link
of hemostasis showed an increase in the level of fibrinogen
in the main group to thelevel of 5,5 + 0,6 g / 1 for the control
group 2,89 + 0,8 g /1 (p <0,05), the increase of the soluble
complexes of fibrin- monomer in the blood plasma up to
12,0+ 1.2 mg/ 100 ml in the main group, with a control
index of 4.8 £ 0.6 mg / 100 ml (p <0.05), a shortening of
the activated partial thromboplastin time to 26.4 + 1.2 s
compared with the control group - 31.8 +2.2 s, (p <0.05).
The results of the studying vascular-platelet and coagula-
tion of hemostasis indicate an increase in the processes
of coagulation in the pregnant women of the main group,
which in turn serves as one of the pathogenetic mecha-
nisms of the development of feto-placental dysfunction and
pre-eclampsia. In this connection, there is a slowing of the
blood flow in the intervertebral space with the subsequent
increase in local pressure, which serves as an obstacle to
further blood flow in the spiral arteries and leads to the
development of placental ischemia. When conducting a
dopplero-meter in 23 (7.2%) patients of the main group
the reverse blood flow was detected in the umbilical ar-
tery, which we did not observe in the control group. An
antenatal death of one of the fruits occurred in 8 cases in
the pregnant women of the main group. As a result of our
study, we found that hemodynamic disorders in multiple
pregnancies were always accompanied by growth retarda-
tion of one of the fruits - in 105 (32.8%) pregnancies, or
both fruits - in 56 (17.5%).
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Violation of feto-placental blood flow along with changes
in rheological and coagulation properties of blood during
multiple pregnancies causes the development of a higher
frequency of gestational complications, such as miscarriage,
placental dysfunction with subsequent growth retardation,
and pre-eclampsia, as compared to single-pregnancy rates.
Due to the violation of the utero-placental blood flow,
which is based on morphofunctional changes in the basin
of the spiral arteries and intervertebral space; in the main
group premature births were noted in 217 (67.8%) cases (p
<0.01), the development of severe forms of pre-eclampsia
-in 56 (17.5%) cases, (p <0.01), in the control group, this
indicator was 3 (7.5%) and 1 (2.5%) respectively.

Studying the factors of gestational complications prog-
nosis in multiple pregnancies, leading to its premature
abortion, confirmed the role of the growth factor of the
placenta in the regulation of trophoblast invasion pro-
cesses. Analyzing the Indicators of the PIGF level in the
blood serum of pregnant women in the main group, we
have found a significant decrease in cases of developing
premature births to 111.23 + 8.4 pg / ml, in the case of
feto-placental dysfunction to 203.24 + 6.4 pg / ml, in preg-
nant women with pre-eclampsia, this figure was 305.86 +
7.4 pg / ml compared with the control group, which was
418.2 +£10.4 pg/ ml (p <0.01).

The study of the dynamics of the PIGF level in serum of
pregnant women allowed to develop an algorithm for the
early prevention of gestational complications in multiple
pregnancies during pregnancy 12-14, 16-18, 22-24 and
30-32 weeks of gestation. In the scheme of preventive treat-
ment was necessarily included micronized progesterone
(lutein), nitric oxide donators (tirovortin), disaggregates
(acetylsalicylic acid), and anticoagulants - low molecular
weight heparins (cybernea) according to risk factors and
obligatory dynamic monitoring of blood parameters. From
the 14th week of pregnancy, taking into account clinical
and laboratory parameters, angio-protective diosmin
(phlebodia) was used which has high tropism to the vessels
and allows to improve the condition of the vascular wall,
helps to eliminate angiopathy in the spiral arteries and
normalize hemodynamic processes in the feto-placental
complex. Due to the timely correction of existing clinical
and laboratory disorders, it became possible to prolong
the pregnancy with a mono chorative type of placentation
for 3.2 weeks (up to 34.2 + 2.4 weeks), and in the case of
dichoric twins, it was possible to give birth to the twins.

So, summarizing the research, it should be noted that deter-
mining the level of placenta growth factor in pregnant women
with multiple pregnancies can be used as an early criterion
for predicting gestational complications. Early treatment and
prophylactic measures in pregnant women with multiple preg-
nancies in critical terms have allowed prolonging pregnancy
and improving perinatal effects as much as possible.

CONCLUSIONS
1. Women with multiple pregnancies are at risk of develop-
ing gestational complications - premature births in 67.8%
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(p <0.01), feto-placental dysfunction, pre-eclampsia - in
17.5% (p <0.05) cases.

. Low levels of PIGF in serum of pregnant women with

multiple pregnancies in the case of premature delivery,
feto placental dysfunction and pre-eclampsia (111.23
8.4,203.24 + 6.4 and 305.86 + 7.4 pg / ml) in compared
with the corresponding indicators for single-pregnancy
(418.2 +10.4 pg/ ml) is a prognostic marker for the de-
velopment of gestating complications, which is reliably
confirmed by the study (p <0.01).

. The revealed violations of vascular thrombocyte and

coagulation homeostasis in the first trimester of preg-
nancy are the main risk factors for premature abortion.

. Timely medical correction of gestational complications

during multiple pregnancies with using the micronized pro-
gesterone, low molecular weight heparins, angio protectants
allowed prolonging the pregnancy with mono choric type
of placentation by 3.2 weeks (up to 34.2 + 2.4 weeks), and
in the case of dichoric twins - to full-term pregnancy.
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STRESZCZENIE

Wstep: Samobadanie piersi stanowi pierwsza linie diagnostyki zmian nowotworowych. Badanie to jest fatwe, nic nie kosztuje i kazda kobieta moze je wykonac samodzielnie.
Powinno réwniez stanowi¢ jeden z elementow badania fizykalnego wykonywanego przez lekarza.

Cel pracy: Oszacowanie wiedzy dotyczacej nowotworéw piersi oraz umiejetnosci wykonywania samobadania. Badanie byto skierowane gtéwnie do oséb zwiazanych ze
Srodowiskiem medycznym, najbardziej zaangazowanych w proces wykrywania i leczenia nowotworéw.

Materiaty i metody: Badanie zostato przeprowadzone poprzez internetowy kwestionariusz zawierajacy 19 pytan. Wziety w nim udziat 204 osoby, w tym 53% kobiet i 47%
mezczyzn. Wsréd badanych 93% stanowity osoby zwiazane ze $rodowiskiem medycznym. Srednia wieku wynosita 23,5 roku. Udziat w badaniu byt dobrowolny i anonimowy.
Wyniki: 57% respondentek regularnie bada swoje piersi, natomiast 43% nie robi tego w ogdle lub robi rzadko. Niestety tylko 23% respondentek wykonuje samobadanie piersi
regularnie co miesigc. Badani sa w stanie prawidtowo wskazac objawy oraz czynniki ryzyka nowotworu piersi. Na pytanie czy badani czuliby sie pewnie, wykonujac badanie piersi u
pacjentki, okoto 61% odpowiedziato pozytywnie, natomiast na pytanie czy mieli okazje wykonac badania piersi podczas studiow pod okiem specjalisty, 78% odpowiedziato negatywnie.
Whioski: Wiedza badanych dotyczaca samobadania oraz nowotworu gruczotu piersiowego jest na dobrym poziomie, jednakze efektywnos¢ oraz umiejetnosci wykonywania
badania sa na poziomie niezadowalajacym. Brakuje mozliwos¢ zdobywania umiejetnosci praktycznych. Zmiana tego jest trudna, ale i konieczna. Nalezy whozy¢ wiecej wysitku
w edukacje studentow medycyny, aby zwiekszy¢ skutecznos¢ w walce z nowotworem piersi przez nauczanie i przekonywanie pacjentek do stosowania samokontroli gruczotu
piersiowego, co jest pomocne w pdZniejszej praktyce lekarskiej.

StOWA KLUCZOWE: nowotwory gruczotu piersiowego, samobadanie piersi, badanie piersi, gruczot piersiowy

ABSTRACT

Introduction: Breasts self examination is first line prevention in case of breast cancer. It is cheap, it is easy and it can save your life. That is why it is so important that every
woman and even man know how to do it.

The aim: To estimate the level of knowledge about breasts self examination among women and also among people connected with medicine.

Materials and methods: The data were gathered through the internet questionnaire, which contained of 14 questions. There were 204 respondents : 53% women and 47%
men. Among them there were 93% people related with medicine. Average age was 23,5 years. The participation was voluntary and annonymous.

Results: Among female respondents 57% admit doing breasts self examination, however only 23% of them do that regularly every month. Also only 36% of the respondents know how to do proper
examination. When asked if they ever had their breasts examined by the doctor, only 20% replied positively. We also prepared questions for people connected with medical field: we asked them if
doing breasts examination for the patient they would feel confident (61% replied negatively.) and also if they had a chance to do breasts examination during studies most of them replied negatively.
Condlusions: To conclude, even among women connected with medical field the knowledge is not enough, which is the most concerning since they should educate others and
diagnose concerning symptoms. We should put more afford to break the tabu and pay more attention to breast examination.

KEY WORDS: breasts self examination, breast cancer, breast, breast examination

Wiad Lek 2019, 72, 1, 56-63

WSTEP danie piersi kazdy moze wykona¢ samodzielnie w domu,
Badanie piersi to badania przesiewowe majace na celu w intymnej atmosferze, co eliminuje stres i skrepowanie
zmniejszenie $miertelnosci w przypadku danej choroby zwigzane z badaniem wykonywanym przez osobe obca.
poprzez wczesne wykrycie zmian chorobowych. Samoba- ~ Systematyczne wykonywanie samobadania umozliwia
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do 2013 roku; Krajowy Rejestr Nowotwordw.
Najczestsze typy Szacowane Szacowana Smiertelnos¢
nowotworow ztosliwych nowe przypadki 2018 2018
1. Rak piersi (kobiety) 266,120 40,920
2. Rak ptuc i oskrzeli 234,030 154,050
3. Rak prostaty 164,690 29,430
4. Rak jelita grubego 140,250 50,630
5. Czerniak skory 91,270 9,320
6. Rak pecherza moczowego 81,190 17,240
Chtoniaki nieziarnicze
7 (non-Hodgkin lymphoma) 74,680 19,910
8. Rak nerki i mlec.jnlczkl 65,340 14,970
nerkowej
9. Rak macicy 63,230 11,350
10. Biataczka 60,300 24,370

Ryc. 2. Przypadki nowotworu piersi w roku 2018; National Cancer Institute

poznanie wlasnego ciala, dzieki czemu jeste$Smy bardziej
wyczulone na wszelkie zachodzace w nim zmiany i znamy
réwniez punkt odniesienia. To umozliwia wczesne wykry-
cie wszelkich podejrzanych objawoéw, dzieki czemu wzra-
staja szanse na wyleczenie nowotworu [1-3]. Samodzielne
badanie powinno wchodzi¢ w sklad okresowej kontroli
stanu zdrowia, wlaczajac w to badanie wykonywane przez
lekarza oraz badania obrazowe. Zmiany, jakie mozemy
wyczu¢ to: guzki, zgrubienia, zmiany wielko$ci czy ksztaltu
piersi, zmiany zapalne skory, zmarszczenie skory, zaczer-
wienienia, wciagniecie sutka oraz wyciek z sutka [4-6].
W ostatnich latach zwieksza sie natezenie choréb nowo-
tworowych, a w szczegdlnosci nowotworu piersi (Ryc. 1).
W roku 2018 odnotowano juz prawie 300 tysiecy nowych

przypadkow nowotworu piersi (Ryc. 2) [7]. Ponadto obser-
wujemy tendencje ogélnoswiatowa do rozwoju nowotwo-
réw w coraz mtodszych grupach wiekowych [8].
Nowotwor gruczotu piersiowego jest najczesciej wyste-
pujacym nowotworem u kobiet, chociaz moze réwniez
wystepowa¢ u mezczyzn (rzadko i jest zwykle pdzno
rozpoznawany). Ten typ nowotworu moze wystepowac
miejscowo oraz dawa¢ przerzuty do pluc, watroby, kosci
imoézgu [1, 6, 10]. Wedlug szacunkéw rocznie rozpoznaje
sie nowotwor piersi u 1,5 miliona kobiet na calym $wiecie,
a umieralno$¢ wynosi 400 tysiecy rocznie. Szacunkowo
13% kobiet bedzie miato postawiong diagnoze nowotworu
piersi w swoim zyciu [7—10]. Nowotwor piersi jest najcze-
$ciej diagnozowany w przedziale wiekowym pomiedzy 55.
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Agnieszka Staciwa i wsp.

Tabela I. Rozktad procentowy 0séb samobadajacych piersi i badanych przez lekarza (%)

TAK NIE
Wykonujacych i nie samobadanie piersi 57 43
Ktére miaty i nie miatybadania piersi przez lekarza 20 80

a 64. rokiem zycia (Srednia w momencie zdiagnozowanie
to 62 lata). Najwyzszy wskaznik umieralnosci zawiera sie
w przedziale wiekowym 65-74 lata ($rednia 68 lat) [7].
W zwigzku z tymi danymi jasne jest, ze nalezy wlozy¢ wie-
cej wysitku w edukacje mlodych kobiet dotyczaca samo-
badania piersi, jako wczesnej profilaktyki nowotworowe;.

Nadal brakuje dostatecznej wiedzy na temat przyczyn
rozwoju nowotworu gruczotu piersiowego, jednak poznano
juz wiele czynnikéw zwigkszajacych czestos¢ jego wystepo-
wania. Czynniki ryzyka nowotworu gruczotu piersiowego
obejmuja: ple¢ zenska; wiek powyzej 50. roku zycia; wyste-
powanie mutacji w genach BRCA 1i BRCA2; [4, 6,11-13]
czynniki hormonalne, stosowanie antykoncepcji doustnej
oraz hormonalnej terapii zastepczej; styl zycia [14, 15].
Wyniki badan naukowych wykazaly tez korelacje miedzy
nadmiernym spozywaniem ttuszczéw oraz otylosci oraz
spozywania alkoholu, a rozwojem nowotworu gruczotu
piersiowego [16, 17-19]; wystepowanie nowotworu gru-
czolu piersiowego w przeszlosci, jak rowniez nowotworéw
jajnika i trzonu macicy; réwniez wystepowanie zmian
tagodnych w obrebie gruczolu piersiowego, takich jak
atypowy rozrost przewodowy i zrazikowy moze stanowic¢
istotny czynnik ryzyka rozwoju nowotworu gruczotu
piersiowego [4, 6, 11, 12].

Objawy nowotworu gruczolu piersiowego zaleza od
stanu zaawansowania zmiany. Stadium poczatkowe moze
przebiega¢ bezobjawowo, a jedynym objawem moze by¢
przypadkowo wykryty guzek [4]. Dzigki rozwojowi medy-
cyny, coraz czeéciej mozliwe jest wykrywanie nowotworéow
piersi w stadium przedobjawowym. Zwykle pierwszym
objawem jest palpacyjne wykrywalny, niebolesny, twardy
guzek. Inne niepokojace objawy to zmiany w obrebie skory
gruczolu piersiowego oraz samej brodawki [4-6, 20].

Badania profilaktyczne, w tym samobadanie piersi, to
pierwsza linia walki z nowotworem, wiec powinno by¢
stale i regularnie wykonywane. Wiekszo$¢ zmian nowo-
tworowych piersi jest wykrywana przez kobiety podczas
samodzielnego badania. Kobieta regularnie wykonujaca
samobadanie i znajaca dobrze swoje cialo jest niejed-
nokrotnie w stanie wykry¢ nawet drobne zmiany, ktére
moga by¢ przeoczone podczas standardowego badania
lekarskiego [10, 21]. Samobadanie powinno si¢ rozpocza¢
od ogladania gruczoléw piersiowych w lustrze, w pozycji
stojacej, z rekami podpartymi na biodrach. Na tym etapie
mozna zaobserwowac zmiane wielkosci lub ksztaltu piersi,
obecnos¢ zgrubien, zmiane stanu skory czy brodawki sut-
kowej. Nastepnie przystepuje sie do badania palpacyjnego,
wykonywanego ruchem okreznym, w tym momencie
kobieta poszukuje guzkéw i zgrubien. Badanie palpacyjne
nalezy wykona¢ zaréwno w pozycji stojacej, jak i lezace;.
Ocena gruczotéw piersiowych powinna by¢ wykonywana
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regularnie, raz w miesigcu, w pierwszym tygodniu po mie-
sigczce, najlepiej tego samego dnia [8, 21, 22]. Tylko w ten
sposob wykonywane badanie mozna uznac za wiarygodne.

Poza badaniem piersi dysponujemy réwniez szeroka
gama badan obrazowych na przyklad ultrasonograficzne
badania gruczolu piersiowego, mammografia, rezonans
magnetyczny [23-25]. W przypadku mammografii istnieje
Narodowy Program Profilaktyczny zaktadajacy badania
mammograficzne piersi u kobiet w wieku miedzy 50. a 69.
rokiem Zycia co dwa lata oraz w tej samej grupie wiekowej co
roku w przypadku wystepowania obcigzen rodzinnych [26].

Kobiety w wiekszosci maja swiadomo$¢ zagrozenia, ja-
kim jest nowotwor piersi, ale nie kazda zdaje sobie sprawe,
jak wazne jest wczesne wykrycie zmian niepokojacych.
Dlatego tak istotna jest edukacja kobiet w tej dziedzinie.
Wazne jest rowniez, aby badanie piersi stanowilo podsta-
wowy element standardowego badania fizykalnego podczas
wizyty u lekarza. Badanie piersi to nadal dla wielu kobiet
sprawa bardzo intymna i wstydliwa, a dla mlodych lekarz
przetamanie niecheci pacjentki stanowi duze wyzwanie.
Ponadto brakuje programéw ¢wiczen umozliwiajacych
studentom medycyny nabycie odpowiednich umiejetnosci
praktycznych. Teoria to jedno, ale umiejetnos¢ skutecznego
wykonania i oceny badania to sprawa wymagajaca praktyki.

Celem badania bylo oszacowanie wiedzy spoteczenstwa na
temat nowotwordw piersi oraz ryzyka ich rozwoju. Dodatko-
wy aspekt pracy stanowila ocena wiedzy, umiejetnosci i sku-
tecznos$ci badanych w wykonywaniu samobadania piersi
jako profilaktyki rozwoju nowotwordéw gruczotu piersiowe-
go. Badanie zostalo skierowane gtéwnie do 0séb zwigzanych
ze srodowiskiem medycznym, poniewaz badanie gruczotu
piersiowego to réwniez jedna z podstawowych umiejetnosci,
bardzo wazna w codziennej praktyce medyczne;j.

MATERIALY | METODY

Badanie przeprowadzono poprzez autorski, internetowy
kwestionariusz pytan w roku 2018. Udzial w badaniu byt
dobrowolny oraz anonimowy. Naszg ankiete skierowalismy
gléwnie do 0séb zwigzanych ze srodowiskiem medycznym,
poniewaz takie osoby powinny wykazywac si¢ najwicksza
wiedzg w dziedzinie zdrowia oraz by¢ przyktadem zacho-
wan prozdrowotnych. Ankieta skfadala si¢ 19 pytan, 14 py-
tan dotyczylo kwestii nowotworu piersi oraz umiejetnosci
badania piersi. Wzigly w niej udzial 204 osoby, w tym 53%
kobiet i 47% mezczyzn. Srednia wieku wynosita 23,5 roku.
Wiréd badanych 93,0% stanowity osoby zwigzane ze $ro-
dowiskiem medycznym (w tym 63,5% lekarzy i studentow
medycyny, 33,3% pielegniarek i studentéw pielegniarstwa,
3,2% os6b innych specjalnosci medycznych - ratownictwo,
fizjoterapia etc.).



SAMOBADANIE PIERSI - WSZYSTKO CO CHCIELIBYSMY, ABYSCIE O TYM WIEDZIELI - BADANIE ANKIETOWE

60,00%

[Sp]
=
=}
[==)
=

50,00% -

40,00% -

30,00% -

23.00%

20,00% -

10,00% - 6.00%

0.00%

11,00%

B

T
Codziennie

Co miesigc Co tydzien

Raz na jakis czas

W Ryc. 3. (zestos¢ wykonywania samobadania piersi.

80,00%
70,00%
70,00% -
60,00% |

50,00%

40,00% - 33.00%

30.00% 24,00%

20,00%

10,00%
2,00%

3.00%
L

0,00% - T
Media

Szkota Lekarz

Cztonek rodziny
Nie wiem jak sig bada piersi

Ryc. 4. Wybrane przez respondentéw
Zrddfa wiedzy na temat badania piersi.

B Tak

24,00% ® Nie

9,00%

67.00%

® Nie jestem pewna

Ryc. 5. Okreslenie wystepowania zmian niepokojacych
w obrebie piersi w subiektywnej ocenie badanych.

WYNIKI

Badanie zostato podzielone na trzy czesci. Pierwsza dotyczyla
wiedzy oraz umiejetnosci badanych zwigzanych z przeprowa-
dzaniem badania gruczotéw piersiowych. Pytania w tej czesci
zostaly dodatkowo podzielone na skierowane tylko do kobiet
oraz na skierowane do obu grup piciowych. Druga czes¢ doty-
czyla oceny podstawowej wiedzy na temat nowotworéw gru-
czolu piersiowego, natomiast trzecia czes$¢ zostata skierowana
stricte do 0s6b zwigzanych ze srodowiskiem medycznym.

W pierwszym pytaniu zapytano respondentki, czy regu-
larnie dokonuja samobadania piersi (Tab. I).

Jak wida¢ na w Tabeli I tylko 57% badanych kobiet
regularnie wykonuje oceng swoich piersi. 43% robi to
rzadko lub wcale. W przypadku pan, ktére wykonuja
samobadanie piersi, wiek zainicjowania samobadania
wynosit §rednio 19 lat.

Nastepnie zapytano respondentki, jak czgsto dokonuja
samobadania piersi (Ryc. 3).
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Tylko 23% odpowiedzialo, ze wykonuje takie badanie
regularnie raz w miesigcu. 57% kobiet wykonuje samoba-
danie rzadko, a 11% nie robi tego w ogdle. 6% wykonuje
samobadania codziennie, a 3% raz w tygodniu. Na pytania
dotyczace wiedzy, w jaki sposéb powinno si¢ wykonywac
badanie piersi respondenci prawie w 100% odpowiedzieli
prawidtowo. Jedyne co zaniepokoito autoréw, to fakt ze
tylko 36% badanych bylo §wiadomych, ze badanie gru-
czolu piersiowego powinno by¢ przeprowadzane zaréwno
w pozycji stojacej, jak i lezacej.

Zapytano rowniez, skad badani uzyskali wiedze, jak
prawidtowo wykonywac¢ badanie piersi (Ryc. 4.).

Bylo to pytanie wielokrotnego wyboru. 70% responden-
tow wskazalo ,,szkole” jako zrodta informacji, 33% ,media’,
takie jak: internet, telewizja, kampanie edukacyjne, 24%
wskazalo ,lekarzy”, a 2% ,czlonka rodziny”. Tylko 3%
respondentéw wybralo odpowiedz: ,Nie wiem, jak sie
bada piersi”.

W kolejnym pytaniu zapytano czy badane kobiety kie-
dykolwiek zaobserwowaty lub wyczuly jakie$ niepokojace
zmiany w obrebie swoich piersi (Ryc. 5).
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Pytanie to miafo na celu subiektywne oszacowanie efektyw-
nosci wykonywania samobadania piersi. 67% kobiet stwier-
dzilo, ze ,nie jest pewne’, czy zaobserwowaly lub wyczuly
jakas$ anomalie, 24% odpowiedzialo pozytywnie i tylko 9%
zaprzeczylo. Kolejng kwestig bylo zbadanie, do kogo badane
zglosityby si¢ w razie zauwazenia niepokojacych zmian (Ryc. 6).

Bylo to pytanie wielokrotnego wyboru. Autorzy chcieli
oszacowac, czy badane darzg bardziej zaufaniem lekarzy,
czy, zgodnie z powszechng tendencja, Zrédla internetowe.
W tym przypadku tylko 3% badanych zaznaczylo odpo-
wiedz ,internet”. 80% badanych zglositoby sie do gineko-
loga, 46% do lekarza rodzinnego oraz 14% do onkologa.

Autorzy postanowili oszacowa¢ réwniez, czy w praktyce
lekarskiej badanie piersi rzeczywiscie stanowi podstawowy
element badania fizykalnego. W tym celu zapytano badane
kobiety, czy kiedykolwiek miaty wykonane badanie piersi
przez lekarza jakiejkolwiek specjalnosci (Tab. I). Tylko 20%
badanych odpowiedziato twierdzaco. Nie mozna oczywi-
$cie na tej podstawie okregli¢ efektywnosci wykonywania
badania piersi przez lekarzy w Polsce ze wzgledu na zbyt
malg grupe badanych, jednak budzi to niepokdj.
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Tabela I1. Rozktad procentowy oséb zwiazanych ze $rodowiskiem medycznym (%)

TAK NIE
Ktére czutyby sie pewnie podczas wykonywania badania piersi u pacjentki 39 61
Ktére miaty i nie miaty okazji wykona¢ badania piersi u pacjentki w trakcie studiéw 32 68

Kolejng czescig badania byto oszacowanie podstawowej
wiedzy na temat nowotworu gruczotu piersiowego. W tym
celu zadano pytania dotyczace mozliwych objawéw no-
wotworu gruczolu piersiowego, czynnikéw ryzyka jego
rozwoju oraz mozliwych metod diagnostyki. Wiedza ba-
danych w tej dziedzinie byt na zadowalajacym poziomie.

W kolejnym pytaniu oceniono wiedz¢ badanych w kwe-
stii mozliwych objawéw nowotworu gruczotu piersiowego
(Ryc. 7).

Co ciekawe, najczesciej wskazywanym objawem nie byt
~wyczuwalny guzek’, a ,wciagniecie lub zmarszczenie sko-
ry”. Prawdopodobna przyczyna takich wynikéw stanowita
duza liczba mozliwych odpowiedzi w kwestionariuszu
pytan, ktére mogly spowodowac przeoczenie niektérych
stwierdzen. Pozostale objawy byly prawidlowo wskazywa-
ne przez okolo 80% respondentow.

Podobna sytuacja w wynikach kwestionariusza pojawita
sie w przypadku mozliwych czynnikéw ryzyka rozwoju
nowotworu gruczolu piersiowego. Bylo to pytanie wie-
lokrotnego wyboru. 95% badanych wskazato odpowiedz
»Wystapienie nowotworéw gruczotu sutkowego w rodzi-
nie”, 94% ,wystapienie nowotworéw gruczolu sutkowego
w przeszlosci’, 90% ,,czynniki genetyczne’, 80% ,wiek po-
wyzej 50. roku zycia’, 75% ,,ple¢ zenska’, 69% ,,dlugotrwatla
hormonalna terapia zastepcza’, a 63% ,,stosowanie doustnej
antykoncepcji” i ,fagodne zmiany w obrebie piersi”.

Badani prawidlowo wskazywali réwniez znane im bada-
nia obrazowe wchodzace w sklad diagnostyki nowotworéw
piersi: Mammografia (100% odpowiedzi), USG (73%),
biopsja (55%), rezonans magnetyczny (36%), tomografia
komputerowa (30%), RTG (27%). To potwierdza, ze badani
s3 sSwiadomi mozliwych czynnikéw ryzyka oraz mozliwosci
diagnostycznych wspoélczesnej medycyny.

W ostatniej czgsci badanie zostalo skierowane do 0séb
zwigzanych ze srodowiskiem medycznym. Zapytano ba-
danych, czy przeprowadzajac badanie piersi u pacjentek
czuliby sie pewnie i komfortowo. Tylko 39% badanych
odpowiedziato twierdzgco (Tab. II).

Kolejnym pytaniem bylo, czy badani mieli okazje wy-
konania takiego badania podczas studiéw pod okiem
doswiadczonego specjalisty (Tab. II]). W tym przypadku
tylko 32% mialo okazje wykonac takie badanie. Warto tutaj
zaznaczy¢, ze 20% badanych stanowily osoby z wyzszym
wyksztalceniem (lekarze i pielegniarki), a 60% osob wciaz
studiujacych stanowili studenci V i VI roku.

DYSKUSJA

Najbardziej dyskusyjnym jest twierdzenie, ze wykonywanie
samobadania przez kobiety nie jest zalecane, spowodowane
jest to w gléwnej mierze zwickszeniem czestosci wykonywa-

nia kosztownych badan inwazyjnych u kobiet z fagodnymi
zmianami sutka, a takze tym, ze badanie to nie powoduje
spadku $miertelnosci z powodu tego nowotworu [27-32].
Jednakze, wedlug zalecen Polskiego Towarzystwa Gine-
kologicznego, kazda kobieta od 20. roku zycia powinna
wykonywa¢ comiesieczne samobadanie piersi [21]. Wiele
kobiet jest przekonanych o koniecznosci wykonywania
takiego badania, jednak odczuwa braki w umiejetnosci
jego przeprowadzenia [33]. Jest to niepokojace, biorac pod
uwage fakt, ze 90% badanych stanowia osoby zwigzane ze
srodowiskiem medycznym (gléwnie studenci kierunku
lekarskiego i pielegniarstwa), czyli osoby, ktore juz sg lub
wkrotce beda odpowiedzialne za wykrywanie nowotwo-
réw [33]. Problem lezy zaréwno po stronie studentéw, jak
i nauczycieli akademickich. Badanie piersi to nadal temat
tabu. Studenci nie wykonuja badania piersi, ze wzgledu na
poszanowanie intymnosci i komfort pacjentek. Niejedno-
krotnie nawet lekarze pomijaja to badanie, chociaz stanowi
ono jeden z elementéw badania fizykalnego podczas wizyty
lekarskiej. Mogtoby sie wydawac¢, iz skoro respondentki
w przewazajacej wickszosci sa mlode, fakt, iz nie wykonuja
jeszcze samobadania piersi nie jest tak niebezpieczny. Sa-
mobadanie piersi pozwala rozpoznaé nowotwory piersi na
wezesniejszym etapie, jednak doniesienia nie potwierdzaja,
aby regularne wykonywanie samobadania piersi przez
kobiety spowodowalo spadek smiertelnosci z powodu no-
wotwordw gruczotu sutkowego [31, 32]. Warto jednak tutaj
wspomnie¢, ze w nowej Podstawie Programowej dla Szkét
nie zawarto lekcji na temat nowotworéw oraz metod ich
zapobiegania, co niewatpliwie ograniczy $wiadomos$¢ spo-
teczenstwa oraz wczesne wykrywanie zmian patologicznych,
chociaz duzy odsetek respondentéw jako zrédto wiedzy na
temat samobadania dalej wskazuje szkole. Wedlug badan
nie jest zalecane wykonywanie samobadania piersi czeéciej
niz raz w miesigcu, ze wzgledu na fakt, ze gruczot piersiowy
podlega w ciggu miesigca zmianom hormonalnym. Z tego
wzgledu ciezko znalez¢ fizjologiczny punkt odniesienia, tak
wazny dla okreslenia odstepstw od normy [8,21]. Uwaza sie,
ze wykrycie objawow nowotworu piersi, takich jak: zmiana
wielko$ci, symetrii czy konsystencji piersi, zmarszczenie
skory, wyciek z brodawki czy wyczucie guzka mozliwe jest
podczas zwyklych aktywnosci, jak np. kapiel czy ubieranie
sie [29, 30]. Sama teoria jest niestety niewystarczajaca, aby
kobiet mogly efektywnie dokonywa¢ samobadania piersi.
Konieczne jest wprowadzenie programéw ¢wiczeniowych
na fantomach piersi na szeroka skale, aby zwiekszy¢ efektyw-
nos¢ wykonywania badania, a duzo pan jest zainteresowa-
nych organizowaniem warsztatow o tej tematyce [33]. Dzigki
temu nabiorg one umiejetnosci i poznajg swoj fizjologiczny
punkt odniesienia. Beda bardziej wyczulone, a co wigcej
rozwing samoswiadomo$¢ mozliwych objawéw nowotworu
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gruczolu piersiowego. Niektére doniesienia sugeruja,
ze wykonywanie samobadania piersi moze powodowac
wzrost stresu u kobiet i negatywnie wptywa¢ na ich zdrowie
psychiczne, zwlaszcza w sytuacjach, gdy pacjentka nie jest
pewna, czy dobrze przeprowadza to badanie, co wynika z jej
niedostatecznej wiedzy w tej dziedzinie, co sygnalizuja same
pacjentki [33-35]. Trzeba jednak pamietac, ze kobiety nie
tylko moga wstydzic sie samego badania, ale réwniez przyzna-
nia si¢ do istnienia zmian niepokojacych w obrebie gruczotéw
sutkowych. Powoduje nimi strach przed diagnoza nowotworu
ztosliwego. Dlatego jako lekarze musimy wykazywac si¢ ini-
cjatywa: uswiadamiac¢ pacjentki co do zagrozenia, jakim jest
nowotwor oraz korzysci, jakie przynosi jego wezesne wykrycie,
edukowa¢, jak moga wykonywa¢ takie badanie samodzielnie
oraz rzetelnie i regularnie przeprowadza¢ badanie piersi u pa-
cjentek. Co wiecej, kobiety moga zastepowac samobadaniem
piersi inne, wazne badania obrazowe i nie docenia¢ wagi badan
profilaktycznych [32, 36]. Jednakze z praktyki lekarskiej wynika,
ze w wigkszosci przypadkéw nowotwordw piersi wystepuje
u kobiet zgtaszajacych sie do lekarza po wykryciu niepoko-
jacych zmian podczas samobadania. Kobiety powinny by¢
$wiadome fizjologicznej budowy swoich piersi i wykazywac
czujno$¢ podczas samobadania na kazda zmiane tego stanu
iby¢ zachecane do zasiegniecia porady lekarskiej w przypadku
wykrycia nawet drobnej zmiany w sutku [32, 34, 37].

WNIOSKI

1. Wiedza badanych dotyczaca samobadania piersi oraz no-
wotworu gruczolu piersiowego jest na dobrym poziomie,
jednakze efektywno$¢ oraz umiejetno$¢ wykonywania
badania jest na poziomie niezadowalajacym.

2. Brakuje mozliwo$¢ zdobywania umiejetnosci praktycz-
nych, jest to trudne do zmiany, ale i konieczne.

3. Nalezy wlozy¢ wiecej wysitku w edukacje studentow
medycyny, aby zwigkszy¢ skutecznos¢ w walce z nowo-
tworem piersi przez przekonywanie i nauczanie pacjen-
tek do stosowania samokontroli gruczotu piersiowego
w pozniejszej praktyce lekarskiej.
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POSSIBILITY FOR NON-INVASIVE DIAGNOSIS OF CHRONIC
ENDOMETRITIS IN WOMEN AT RISK DURING PREGRAVID PREPARATION

Olena 0. Taranovska, Volodymyr K. Likhachov, Ludmyla M. Dobrovolska, Oleg G. Makarov, Yanina V. Shymanska
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ABSTRACT

Introduction: Detection and treatment of chronic endometritis (CE) is clinically significant, though involves intrauterine intervention to collect endometrium.

The aim: To estimate the possibility to use fertility a2-microglobulin (FAMG) as the marker of the high risk for CE.

Materials and methods: 70 women with CE who were planning pregnancy were tested for FAMG in menstrual blood. 40 of them received treatment of CE. The other 30 women
refused from the proposed treatment. The control group involved 30 women who had neither CE nor luteal phase deficiency (LPD). Additional group (20 women) had LPD without CE.
Results: The decrease of FAMG by 2.4 times was noted in women with CE (16.3 = 3.9 pg/ml against 39.8 = 8.3 pg/ml in the controls). In LPD the index was 5.6 times lower.

After treatment the level of FAMG was increasing.

Conclusions: The decrease of the amount of FAMG in menstrual blood is specific for women both with CE and LPD. Detection of abnormally low rates of FAMG in all women
with CE enables, with the exception of absolute hypoprogesteronemia and LPD, using it as a simple method of estimation of the functional state of endometrium. Its application
can be very useful both for non-invasive diagnosis of CE and subsequent evaluation of treatment of this pathology.

KEY WORDS: chronic endometritis, luteal phase deficiency, fertility a2-microglobulin, preconception

INTRODUCTION

The successful onset of pregnancy and its development
requires simultaneous favorable combination of three fac-
tors: genetically good embryo, the state of immunologically
tolerant acceptance by the body of a pregnant woman and
sufficient implantation potential of the endometrium [1].
It is the last component of this triad that can often be the
cause of reproductive losses and unfavorable pregnancy
outcomes [2]. Carrying of a pregnancy and occurrence
of such pathology as placental insufficiency, intrauterine
growth retardation and preeclampsia is associated with the
disorders of the processes of gestational rearrangement of
the uterine spiral arteries and formation of the trophoblast
[3]. Therefore, implantation capabilities of the endome-
trium are crucial for the successful onset and progress of
pregnancy [2].

Consequently, detection and successful treatment
of chronic endometritis (CE) at the stage of pregravid
preparation is of particular importance [2], especially for
the patients with reproductive losses in the past history
[4, 5]. Apparently, termination of pregnancy, especially
missed abortion, is accompanied by the formation of CE
in the endometrium with high concentration of pro-in-
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flammatory cytokines, and occurrence of the succeeding
pregnancy along with such endometrial changes is doomed
to repeated termination [4, 6].

Since the clinical picture of CE is oligosymptomatic,
thorough analysis of the anamnestic data, namely, recur-
rent pregnancy loss, experienced intrauterine interventions
(hysterosalpinography; curettage, made with therapeutic
or diagnostic purposes; intrauterine contraception; in vitro
fertilisation, etc.) is of critical importance to reveal the risk
factors for this pathology. The onset of CE is also possible in
high level of contamination of the lower and upper genital
tracts with pathogen bacteria even in women without invasive
intrauterine interventions in the past history [7]. Although the
frequency of detection of infection in the lower genital tract is
significantly higher the frequency of intrauterine infection, the
spectrum of microorganisms in the cervical canal and vagina
generally coincides with the similar one in the uterus [7].

The accurate CE diagnosis requires endometrial biopsy
(pipille biopsy or target biopsy during hysteroscopy) for
histological confirmation of the diagnosis, associated with
the intrauterine intervention [8]. Diagnostic curettage is
an old-fashioned, though still used method of obtaining
the material, which is the most traumatic and problematic
among other invasive diagnostic methods. It is the fact
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of intrauterine intervention that is problematic in the
perception of this group of diagnostic activities for both a
physician and a patient.

Practically, the gap between a high significance of CE in
the concept of the development of the reproductive losses
and low level of its diagnosis (and, consequently, treatment)
could be reduced by the presence of non-invasive diagnostic
marker. Substances that are synthesized by the endometrium
itself and easily identified in the biological materials, avail-
able for sampling, can play the role of the marker.

Such marker is the fertility a2-microglobulin (FAMG,
glycodelin), i.e., a dimeric glycoprotein, which is syn-
thesized by the endometrial glands [9,10]. The methods
of immunodiffusion and immunohistochemical analysis
show that the FAMG is presented in the epithelium of the
fallopian tubes and decidua. The protein was not expressed
in the normal tissues of the vagina, ovaries, myometrium,
mammary glands, as well as in any tissues, which are not
related to the reproductive system [11].

FAMG is synthesized and secreted by glandular epi-
thelium only, but not endometrial stromal cells [10]. It
appears in the endometrial tissue within a few days before
a possible implantation, its amount increases during the
“implantation window” and preserves in high amount
to the onset of menstruation and during the first days of
the next cycle, after which the production of protein in
the endometrium temporarily ceases [10,12]. Once the
pregnancy occurred, the synthesis of FAMG continues and
in the first gestation trimester its amount in the decidual
tissue constantly grows [9,13].

FAMG is crucial in the embryo implantation (as a local
immunosuppressor), protecting it from the maternal im-
mune response [13]. FAMG also plays one of the leading
roles in the processes of trophoblast invasion, since it is
involved in the cascade activation of the cell adhesion
molecules [9,13]. Moreover, the transport of hydrophobic
molecules from the tissue environment that are essential for
fetal development can be the important function of FAMG
in early pregnancy at the stage of the placenta formation
and no placental circulation exists [13].

The efficacy of the FAMG synthesis is dependent from
the functional state of endometrial glands and the level
of progesterone [12]. It enables to use FAMG as a specific
protein, decreasing production of which is accompanied
by the damage to the mucous membrane of the uterus
and may serve as a non-invasive marker for CE detection.

THE AIM

The paper was aimed at evaluation of the possibility to use
FAMG as a marker of the high risk for CE, differentiation of
CE with luteal phase deficiency (LPD), as well as identification
of effective treatment of CE during pregravid preparation.

MATERIALS AND METHODS
We examined 120 women of reproductive age who were
planning pregnancy in the offices of family planning in

Poltava during the period from 2010 to 2017. In addi-
tion to general clinical examination, pipille biopsy of the
endometrium was made on the 18" -25" day of the cycle
with subsequent histological study of the biopsy material.
Menstrual blood was collected in all women to determine
the level of FAMG by the enzyme-linked immunosorbent
assay (ELISA) using the “FAMG - Fertitest-M” test sys-
tem. The ultrasound structure of the endometrium was
also studied. Special attention was given to the CE signs:
discrepancy between the thickness of endometrium and
the day of menstrual cycle, uneven thickening of the func-
tional and basal layers of the endometrium, occurrence of
fibrosis, sclerosis, calcifications, deformation of the linear
structure or polyposis, thinning of the transitional zone of
endometrium before menstruation (< 5 mm).

Histological study of pipille biopsy collected from 70
women confirmed the events of CE (the main group). 40
women out of 70 (subgroup A) received the appropriate
treatment, which included antibiotic therapy, anti-inflam-
matory, antiviral and metabolic drugs, as well as hormone
therapy for 3 months with the use of progesterone ( in
hypertrophic forms of CE) or 2/10 femoston (in case of
atrophic form of CE). After the treatment, the repeated
control of FAMG was made. The other 30 women in this
group (subgroup B) refused from the proposed treatment
for various reasons and that was documented by the rel-
evant statements. The control group involved 30 women
without CE and LPD.

Patients with absolute hypoprogesteronemia and luteal
phase deficiency (LPD) have not been assigned to the main
group of examined women, since the occurrence of this
pathology itself has a regulating effect on the synthesis of
endometrial proteins, including FAMG. However, consid-
ering that FAMG may be reduced both in CE and LPD, it
was appropriate to investigate, which differential values of
FAMG are specific for women with CE and LPD. Therefore,
we have examined an additional group of individuals (20
women) with LPD but without signs of CE.

In order to confirm or exclude the LPD, folliculometry
was made to all women with subsequent determination
of the duration of the luteal phase of the cycle from the
moment of ovulation to the onset of menstrual bloody
discharge. The increase in progesterone in the luteal phase
was also determined by calculating the ratio between the
level of the hormone at the beginning of menstrual cycle
(MC) (3-5 day from the beginning of menstruation) and in
its second phase (6-8 day after ovulation). The discrepancy
between the ultrasound structure of the endometrium and
a day of menstrual cycle was also considered.

RESULTS

We have found that among 70 women with histologically
confirmed CE, ultrasound signs, which can indicate the
presence of this pathology, were detected in 52 women
(74.3%). The ultrasound examination of other 18 women
(25.7%) showed no signs that indicated the change in the
structure of endometrium.
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Discrepancy between the edometrium and the phase
of menstrual cycle occurred the most often among the
ultrasound signs of CE: the endometrium was too thin
for the corresponding day of the menstrual cycle (20
women; 28.57% of the total number of women of the
main group). In the main group other signs of CE were
also found: thickening of the functional and basal layers
of the endometrium (16 women; 22.86%), polyposis (12
women; 17.14%), presence of hypoechoic inclusions in the
endometrium (4 women; 5.71%).

In the additional group (women with LPD) the findings
of the ultrasound examination revealed discrepancy be-
tween the endometrium and the phase of menstrual cycle
only. This feature occurred in 80% of women (16 patients).

The comparison of the increase in progesterone in the
luteal phase (on the 6-8 day after ovulation, confirmed by
folliculometry) relative to its original level, defined at the
beginning of the menstrual cycle (3-5 day from the begin-
ning of menstruation) has found that this index was 16.6 +
2.8 in women of the control group. In women with LPD the
index of the increase in progesterone was on the average of
6.5 + 2.1 that is 2.5 times lower than in the control group.
In women with CE the increase in the level of progesterone
in the second phase of the cycle was almost similar to the
one in the control group (16.3 + 2.1).

The duration of the luteal phase was also almost similar
to the one in the control and main groups (13.2 + 0.8 days
and 13.6 * 1.2 days, respectively). In women of additional
group (LPD) the second phase of the cycle was shortened
to 7.6 + 0.7 days that reliably differed from the reference
values (p<0,05).

The significant decrease in the level of FAMG in relation
to the indices in the control group was revealed in all 70
women with histologically confirmed events of CE. In this
way, in the healthy women of control group this index was
39.8 + 8.3 pg/ml. In women with CE the level of FAMG
was 16.3 + 3.9 pg/ml (p < 0.05), that was 59% lower than
the reference values.

In women of additional group the recorded level of
FAMG was reduced to 7.0 + 2.2 ug/ml. It is reliably lower
than the reference values (by 75.9%; p < 0.01) and indices in
women with CE (by 42.9%; p < 0.05). In the case of anovu-
latory cycles (they were detected in 6 women of additional
group) the level of FAMG was so low, that could not be
identified within the sensitivity of the method.

DISCUSSION

The resulting data revealed insufficient diagnostic value of
histological approach in diagnosis of CE, showing that in
women with histologically confirmed CE the ultrasound
signs of this pathology were found only in 74.3% of wom-
en, whilst no ultrasound signs of pathological state of the
endometrium were found in the every fourth woman.
Determination of the FAMG level in the menstrual blood
of a woman is more informative method, since reduction
of this index in women with CE was recorded in all 100%
of examined women.
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Ultrasonography has shown that discrepancy between
the thickness of endometrium and the day of menstrual
cycle (28.57%) was detected more often than other ultra-
sonic signs in women with CE. Noteworthy, histological
study of endometrial biopsy showed that such discrepan-
cy was recorded in 100% of examined women. It can be
explained by the fact that ultrasound examination reveals
the thickness of the endometruim only, not considering
the fact that the glands of the endometrium with normal
thickness have insufficient secretory transformation that
can be assessed histologically.

Apparently, the discrepancy between the endometrium
and one or another phase of menstrual cycle, detected by
ultrasonography or confirmed histologically, is the specific
feature for both women with CE and patients with LPD.
However, in CE (the main group) it is due to the altered
structure of the cells of glands and stroma, whereas in
CE (additional group) it is the consequence of a limited
influence of low concentration of progesterone on the en-
dometrium, synthesized insufficiently by the yellow body
of the ovary. It is evidenced by the folliculometry, showing
the shortened luteal phase of the cycle (7.6 + 0.7 days)
and low increase in progesterone in the second phase of
menstrual cycle (6.5 + 2.1) in women of additional group.

Reduced amount of FAMG in menstrual blood in the luteal
phase of menstrual cycle was also recorded in women of ad-
ditional group; however, it is more prominent than in women
with CE. In this way, in CE and LPD the level of FAMG was 2.4
and 5.6 times, respectively, lower as compared with the refer-
ence values. We hypothesize that this fact can be explained by
the ability of FAMG to be synthesized by the secretory trans-
formed endometrium only that is confirmed by other authors
[11,12]. The successful transformation of the endometrium
in the second phase of menstrual cycle can be performed due
to histologically normal structure of the endometrium in the
first phase, well expressed and sensitive progesterone receptors
[10] and sufficient level of progesterone. In CE the first factor
is violated, limiting production of FAMG. In case of LPD both
mechanisms are disturbed (primarily, progesterone effect on
the structure of the endometrium decreases and secondly,
its secretory transformation is disrupted), which causes even
more marked suppression of synthesis of FAMG.

We also evaluated the changes in FAMG in women
with CE after individualized comprehensive treatment
with antibacterial, metabolic, anti-inflammatory drugs,
antiviral drugs and hormonal therapy, provided to some
of them. It has been found that after treatment the level
of FAMG reached the control values that are specific for
healthy women. We hypothesize that it is associated with
the elimination of the causative agent, enhancement of
the trophism and receptivity of the endometrium under
the effect of treatment, which led to the activation of the
synthesis of FAMG by the endometrial glands.

CONCLUSIONS
Determination of FAMG in menstrual blood of women in
the late second phase of the cycle is a simple and informative



POSSIBILITY FOR NON-INVASIVE DIAGNOSIS OF CHRONIC ENDOMETRITIS IN WOMEN AT RISK DURING PREGRAVID...

method of estimation of the functional state of the uterine
glandular epithelium. Its application under the conditions
of the exclusion of absolute hypoprogesteronemia and LPD
can be very useful both for non-invasive diagnosis of CE
and subsequent assessment of treatment of this pathology.
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ABSTRACT

Introduction: One of the pressing issues of modern dermatology is the prevalence of diseases of skin and mucous membranes caused by yeast-like fungi.

The aim: To study specific features of the course of skin and mucous membranes superficial candidosis against the background of initial carbohydrate metabolism disorders
or diabetes mellitus.

Materials and methods: We have examined 93 patients aged 18-75 suffering from superficial candidosis. Candidosis was diagnosed based on anamnesis data, results of
clinical tests and laboratory studies. The study of carbohydrate metabolism included determining of the glucose level under fasting conditions to establish possible diabetes
mellitus and glucose tolerance test (75 g glucose load), glycosylated hemoglobin (Hb,, ) and fructosamine (FR).

Results: In patients with mild and moderate candidosis we have detected an increased rates of Hb, _and fructosamine, as compared with the like indicators received in the
control group, by 1.54and 1.21 times respectively. In patients with severe candidosis and relapses the concentrations of Hb, increased by 2.59 times, FR — by 2.26 times against
the indicators received in the control group. Thus, increased levels of blood glycosylated protein indicate the pathogenetic importance of these processes in the development
of candidosis.

Conclusions: Consequently, increased levels of blood glycosylated protein indicates the pathogenetic importance of these processes in the development of candidal lesions.
Tests for Hb,, and FR proved to be sensitive and allow reliable detection of individuals with diabetes mellitus and glucose intolerance among candidosis patients.

KEY WORDS: mycoses, superficial candidosis, carbohydrate metabolism disorder, diabetes mellitus

INTRODUCTION

According to the WHO, more than a quarter of the Earth’s
population suffers from mycosis, and mycotic lesions cause a
variety of skin and mucosal diseases, often of severe and pro-
longed course, with frequent relapses [1,2,3]. Recently, Ukraine
has also witnessed a significant increase in the incidence of
mycoses, a tendency towards the development of complicated
forms, which lead to the long-term labour capacity loss [4].
Sensitizing effect produced by mycosis agents on a body can
cause mycosis eczema, allergic vasculitis, etc. [5].

Damages of skin, its appendages and visible mucous
membranes by potentially pathogenic agents, i.e. Candida
fungi, are commonly referred to as the “superficial candido-
sis” These fungi are the part of the body normal microflora
and are saprophytes found on skin, its appendages and
mouth mucous membranes. In candidosis pathogenesis,
factors of endogenous and exogenous nature contributing
to the transformation of Candida from its vegetative form
to the pathogenic one are distinguished [6,7,8]. At that, the
crucial importance belongs to such endogenous factors as
the age of patients, metabolic disorders, hypovitaminosis,
the presence of common infections, chronic somatic and
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oncological diseases, various gastrointestinal pathologies,
as well as side effects occurred due to the long-term use of
antibiotics, corticosteroids [2,3].

The effect of such a factor as carbohydrate metabolism
disorder on candidosis development should be noted sepa-
rately since in hyper-glycaemia conditions yeast-like fungi
intensively propagate actively using sugar for their own
metabolic processes [5,9]. The carbohydrate metabolism
disorder is testified by the of blood glucose concentration
[10 11, 12], i.e. labile indicator reflecting the carbohydrate
metabolism status at the time of the study. At that, for a
diagnostic purpose, the level of fasting glycaemia and
urine glucose is measured, and glucose tolerance tests
are performed. However, the informativity of such tests is
rather low, in particular, the level of blood glucose indicates
glycaemia for the last 10-15 minutes, and the level of urine
glucose - for over the past 5-6 hours [13,14,15]. In turn,
changes in the rhythms of endocrine regulation at carbo-
hydrate metabolism disorders often show an erroneous
picture of improvement with repeated determinations of
blood glucose concentration, which requires the use of
additional tests of glucose tolerance [16].
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13.89%

23.15%

29.63%

33.33%

O Control, n=15

B Patients with minimal and
medium lesions, n=36

m Patients with major lesions
and relapses, n=32

O Patients with candidosis and
diabetes mellitus, n=25

Fig. 1. Distribution of patients per the candidosis lesions severity grade

Table I. Distribution of patients per the clinical forms of candidosis lesion

Males Females Total
Clinical form

Indiv. % Indiv. % Indiv.
Candidiasis of large folds 17 32.69 35 67.31 56
Candidiasis of hand and foot interdigital folds 5 41.67 58.33 12
Oral candidosis 3 20.00 12 80.00 15
Balanoposthitis candidosis 5 100 0 0.00 5
Candidal paronychia and onychomycoses 2 22.22 77.78 9

THE AIM

To study the specific features of superficial candidosis
course in respect of the skin and mucous membranes
against the initial carbohydrate metabolism disorders or
the presence of diabetes mellitus.

MATERIALS AND METHODS

To determine the parameters of carbohydrate metabolism
and their effects on the superficial candidosis course we
examined 93 patients with superficial candidosis aged
18-75 years including 32 (34.41%) males and 61 (65.59%)
females. The control group consisted of 15 practically
healthy persons, out of them 4 (26.67%) men and 11
(73.33%) women (Figure 1). The distribution of patients
per the lesion clinical forms is presented in Table. L.

The candidosis diagnosis was based on the anamnesis,
results of clinical examinations and laboratory tests that
included microscopic examination of scrapings from skin
folds, oral mucosa and nail plates, as well as mycological
(cultural and microscopic) studies.

The study of carbohydrate metabolism included determining
the level of fasting glucose to detect the manifested diabetes
mellitus, glucose tolerance test (with 75 g glucose load). In 32
patients, glucose intolerance was detected, therefore they were
additionally determined by the level of glycosylated haemoglo-
bin (Hb, ) and fructosamine (FR). The content of Hb, was

determined through ion-exchange chromatographic method
in whole blood. The content of FR was determined through
colorimetric-kinetic method in serum and in blood plasma.
Blood was sampled under fasting condition from the basilic
vein, the study was carried out immediately after sampling.
Sentinel CH test system by Intero (Italy) and spectrophotometer
with a 405-425 nm filter were used to perform studies.

The study results were processed via generally accepted
statistical methods.

RESULTS AND DISCUSSION

Diabetes mellitus is a major risk factor for fungal infections,
and mortality increases when diagnosis and treatment
of fungal infections are delayed in diabetic patients. The
most common fungal infections in diabetic patients are
candidiasis [7,8].

Manifestations of candidosis were detected in patients at
different areas of their skin and visible mucous membranes,
predominantly in the areas of large skin folds (60.22%),
oral candidosis (16.13%), and candidosis of interdigital
folds (12.90%). Less commonly, candidal paronychia of
hand fingers and onychomycosis (9.68%) and candidal on-
ychomycosis (5.38% among all the examined or in 16.80%
men) were detected.

The performed studies have shown that in examined pa-
tients among the concomitant diseases various pathologies
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Fig. 2. Carbohydrate metabolism rates in patients of control and study groups

of endocrine (diabetes mellitus — in 15% of the examined,
and among patients with excess body weight and obesity -
in 36%) and cardiovascular systems (ischemic heart disease
—in 14%, varicose lesions — 11%, arterial hypertension — in
15% of examined patients) predominated.

In patients under the age of 50, fasting glucose rates
were within the normal range, and in patients aged 50-65
years and in patients older than 66 years, these rates were
4.15+0.24 mmol/L and 6.38+0.20 mmol/L, respectively.
Also, among patients aged 50-65 years, 5 individuals were
diagnosed with type 2 diabetes, in patients older than 66
years - 9 individuals.

According to the study results, it was established that in
the control group all carbohydrate metabolism parameters
were within the normal range (Figure 2).

The fasting glycaemia rates in patients with minimal
and medium candidosis lesions were within the norm
(3.80+0.015 mmol/L). In patients with major candidosis
lesions and relapses the rates reached 3.93+0.024 mmol/L.
In 15 patients with concomitant pathology in the form
of diabetes mellitus the fasting glycaemia rates were
7.68+0.082 mmol/L. Thus, a comparative analysis of fasting
glycaemia rates in patients with candidosis lesions affirmed
that fasting glycaemia rates depend on the patients’ age and
degree of lesion severity.

At the same time, due to the insufficient informativity
of glycaemic testing additional study was required. In this
case, patients with the confirmed diabetes mellitus under-
went a glucose tolerance test upon having a trial breakfast.
In patients with minimal and medium candidosis lesions
the glycaemic rates of in 2 hours after intake of 75 g of glu-
cose were 5.77+0.149 mmol/L, in patients with major can-
didosis lesions and relapses — 7.95+0.174 mmol/L (which
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allowed detecting latent diabetes mellitus in 13 patients for
the first time), respectively. In the group of patients with
candidosis and affirmed diabetes mellitus, glycaemic rates
were the highest and amounted to 13.96+0.57 mmol/L.
The evaluation of the stability of carbohydrate metabolism
disorders was determined via the degree of blood proteins
glycosylation. It is known, that half-life of blood haemoglo-
bin lasts about 120 days, during which it gradually becomes
glycosylated. The high informativity of this test is determined
by the independence of the Hb,  level from exercises, di-
etary preferences, and the use of medicines, and it permits
to record even minor carbohydrate tolerance disorders.
Therefore, Hb,, _content is considered an integral charac-
teristic of the glycaemic level for the past 3-4 months. The
half-life period of the glycosylated albumin is 20 days, and
the determination of fructosamine content in blood reflects
the average level of glucose in blood over the last 2-3 weeks.
The study has shown that in the group of patients with
candidosis lesions there is a direct dependence of Hb,,
and fructosamine on the disease severity. Thus, in patients
with minimal and medium candidosis lesions an increase
in Hb, and fructosamine values was observed as com-
pared to the same rates in the control group by 1.54 and
1.21 times, respectively, in patients with major candidosis
lesions and relapses the concentration of Hb,  increased
by 2.59 times, and FR - by 2.26 times in relation to the
rates of the control group. Thus, we have justified a direct
correlation between the degree of candidosis severity and
the levels of glycosylated haemoglobin and fructosamine.
Hence, the detection of increased levels of glycosylated
blood proteins indicates the pathogenetic importance of
these processes in the development of candidosis lesions.
The determination of Hb,  and FR is a sensitive test that
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can reliably detect individuals with diabetes mellitus and
glucose intolerance among candidosis patients.

The detection of these correlation patterns is an im-
portant element in the development of a comprehensive
pathogenetically valid treatment of patients with skin and
mucous membrane candidosis lesions.

CONCLUSIONS

The results of the study have shown that in patients with
anamnestic diabetes mellitus the clinical manifestations of
candidosis were more pronounced than in those patients
who did not suffer from this pathology. Superficial candi-
dosis against the background of diabetes mellitus was of a
disseminated course, characterized by intense itching and
expressed inflammatory reaction, and eczematization and
frequent relapses were observed.

In patients with minimal and medium candidosis lesions,
glucose intolerance was not detected, and there was no
correlation between Hb, and FR rates and the intensity
of candidosis lesions. At the same time, there was a direct
correlation between Hb, and FR rates and the intensity
of candidosis lesions in patients with impaired glucose
tolerance, which allows using it as an additional diagnostic
criterion for early forms of diabetes mellitus. Therefore,
as a result of the studies, there was an undoubted direct
correlation between the degree of lesions in patients with
superficial candidosis and Hb, , and FR established.
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ABSTRACT

Introduction: The rapid development of perinatal gynecology requires from the anatomists comprehensive studies of the patterns of prenatal morphogenesis and the
development of topographic and anatomical relationships of female reproductive organs in the human fetuses of different age groups.

The aim: To study the development and formation of the vaginal topography in the prenatal period of human ontogenesis.

Materials and methods: The study has been conducted based on 23 series of histological and topographic-anatomical sections of human prefetuses aged 9-12 weeks with
31.0-80.0 mm of crown-rump length (CRL) and 83 specimens of female human fetuses aged 4-9 months with 81.0-345.0 mm of CRL by means of a complex of adequate
morphological methods of investigation.

Results and conclusions: Vaginal formation occurs during the 9™ week of embryogenesis (prefetuses of 31.0-41.0 mm of CRL) due to the fusion of two different embryonic
structures: mesodermal paramesonephral ducts and endodermal urogenital sinus. In this case, the caudal regions of the paramesonephral ducts are transformed into the uterus
and the superior two thirds of the vagina, and the inferior third of the vagina develops from the urogenital sinus.

Common uterovaginal canal, divided into right and left cavities by mesenchymal septum, is formed in the female prefetuses of 38.0-43.0 mm of CRL due to the fusion of the caudal regions of
the paramesonephral ducts in the area of the posterior wall of the urogenital sinus. Complete dissolving of the septum of the uterovaginal canal occurs in prefetuses of 55.0-58.0 mm of CRL.
The anterior and posterior vaginal vaults of the same depth are formed in 5-month-old fetuses. Canalization of vagina in the caudo-cranial direction is observed in the fetuses
of 170.0-185.0 mm of CRL, with no clear boundary between the uterovaginal canal and the urogenital sinus. The vaginal epithelium in the upper third part originates from the
uterovaginal canal, and in the lower two thirds of the vagina — from the urogenital sinus.

In the 6-month-old fetuses there was detected the variability of the shape of the superior, middle and inferior third of the vagina, namely: oval (5 cases), elongated-oval (2
cases), stellate (1 case); in the lower third, the H-shaped form was predominantly found (6 fetuses).

The proliferation of the hymen membrane occurs in fetuses of 220.0-245.0 mm of CRL. The absence of timely proliferation of the hymen membrane can lead to its atresia, and
its premature proliferation causes the appearance of transverse vaginal septa.

KEY WORDS: vagina, development, topography, fetus, human
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INTRODUCTION

Currently, the attention of many researchers is directed at
determining the patterns of the chronological sequence
of development and formation of topographic and ana-
tomical relationships between organs and structures of
different systems during the prenatal period of human
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ontogenesis, which is important for the elucidation of
the morphological preconditions for the emergence of
anatomical variants and congenital malformations [1].
The obtained and systematized embryotopographic data
should play one of the decisive roles in the prevention of
perinatal pathology (2, 3].
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The rapid development of perinatal gynecology requires
from the anatomists comprehensive studies of the patterns
of prenatal morphogenesis and the development of topo-
graphic and anatomical relationships of female reproduc-
tive organs in the human fetuses of different age groups [4].

Adequate conducting of sonographic research, performing
surgical operations on the fetal organs in the womb, inter-
preting the results of computer and magnetic resonance im-
aging and fetal dissections are based on objective anatomical
data [3, 5]. However, there is now a paradoxical situation in
which many diagnostic and therapeutic manipulations are
carried out on the fetuses, but still there is a lack of systematic
and generalized fetal anatomy manuals [6].

R.H. John [7] indicates that the proliferation of cells
in the dorsal wall of the urogenital sinus (UGS) leads to
the formation of epithelial expulsion of the entire vagina,
replacing the epithelium of the uterovaginal canal up to
the cervix. This conclusion is based on histological studies
performed on prefetuses and female fetuses [8].

Clinical observations of full uterine and vaginal du-
plication, starting from vaginal vestibule, contradict the
current opinion about the development of the vagina from
various embryonic sources: the proximal part of the vagina
— from the paramesonephral ducts (PMD), and the distal
one - from the odd UGS. L.V. Adamyan, Z.N. Makyian
[9] in none of their observations (in norm and with dif-
ferent anomalies) noted the anatomical and histological
differences between the proximal and distal parts of the
vagina, which would confirm their development from
various embryonic sources. At the same time, the authors
concluded that the uterine tubes, uterus and vagina develop
from mesonephral ducts (MD). However, according to
this concept, the development of vaginal vestibule occurs
independently of MD and PMD. This assumption is based
on the observation of the normal development of vaginal
vestibule in all patients with Rokitansky-K?ster syndrome
(with uterine and vaginal aplasia), with atresia of the hymen
membrane and aplasia of the distal part of the vagina [10,
11]. Researchers believe that the vaginal vestibule devel-
ops from UGS, which also contradicts the development
of endometrioid cysts of large vestibular glands [12, 13].
According to M. Sanchez-Ferrer, P. Acien, Sanchez Del
Campo et al. hypothesis [14] the vagina develops from
MD and M?ller’s tubercle. PMD are brought closer until
fused into a common duct and are finally connected in the
region of UGS (M?ller’s tubercle). The latter is the distal
part of the MD. This is evidenced by the localization of
markers (GZ1 and GZ2), specific for MD cell membranes,
in immunohistochemical staining. Muller’s tubercle was
observed between these elements. A number of authors
[11, 15] argue that the derivatives of MD are the source
of vaginal development. Hence, the problem of normal
morphogenesis of the vagina during the prenatal period
of human ontogenesis remains unclear until now.

THE AIM
To study the development and formation of the vaginal
topography in the prenatal period of human ontogenesis.

MATERIALS AND METHODS

The study has been conducted based on 23 series of his-
tological and topographic-anatomical sections of human
prefetuses aged 9-12 weeks with 31.0-80.0 mm of crown-
rump length (CRL) and 83 specimens of female human
fetuses aged 4-9 months with 81.0-345.0 mm of CRL by
means of a complex of adequate morphological methods of
investigation, which includes: macroscopy, manufacturing
and microscopy of series of sequential histological and
topographic-anatomical sections of human prefetuses, or-
dinary and fine preparation under the control of binocular
magnifying glass, injection of vessels, three-dimensional
computer reconstruction and morphometry.

The age of the objects of study was determined by
B.M. Patten (1959), B.P. Khvatov, Yu.N. Shapovalov (1969)
tables on the basis of CRL measurements. The study also
involved the series of histological and topographic-ana-
tomical sections of human prefetuses with 31.0-80.0 mm
of CRL, as well as specimens of female urogenital organs
of fetuses of various ages from the Museum of the Depart-
ment of Human Anatomy named after M.H. Turkevych of
Bukovinian State Medical University. Specimens of fetuses
weighing over 500.0 g were studied directly in Chernivtsi
Regional Children’s Pathology and Anatomy Bureau. The
Commission on Biomedical Ethics of Bukovinian State
Medical University revealed no moral and legal violations
during medical scientific research.

RESULTS

In the result of conducted study it was determined that vag-
inal formation occurs during the 9" week of embryogenesis
(prefetuses of 31.0-41.0 mm of CRL) due to the fusion of
two different embryonic structures: mesodermal PMD
and endodermal UGS. In this case, the caudal regions of
the PMD are transformed into the uterus and the superior
two thirds of the vagina. The inferior third of the vagina
develops from the UGS, in particular, from the area where
Mz?ller’s tubercle develops.

Common uterovaginal canal, around which there is a
pronounced concentration of mesenchymal cells, is formed
in the female prefetuses of 38.0-43.0 mm of CRL due to the
fusion of the caudal regions of the PMD in the area of the
posterior wall of the UGS. Mesenchymal septum divides
uterovaginal canal into right and left cavities, which have
the appearance of fissures. The thickness of the septum of
the uterovaginal canal in the superior and inferior regions
ranges from 38 to 44 pm, and in the middle region it equals
to 26-29 um. After the formation of the Y-shaped uterovag-
inal canal, its caudal end enters the dorsal wall of the UGS,
resulting in the development of the protuberance - M?ller’s
tubercle. From the latter in its distal region there is the be-
ginning of the formation of the vestibular bulb. Vestibular
bulbs are paired endodermal protrusions, which, in the
form of taenia, arise from the UGS to the caudal regions
of the uterovaginal canal, and participate in the vaginal
structures formation. The structures of the vaginal wall,
along with the vestibular bulbs, separate the UGS to the

73



Tetiana V. Khmara et al.

level of the perineum. Such a transformation leads to the
corresponding anatomical position of the female urethra.

Dissolving of the mesenchymal septum of the uterovag-
inal canal begins in the female prefetuses of 44.0-53.0
mm of CRL, at the same time the thinning of its middle
part occurs, and at subsequent stages (prefetuses of 55.0-
58.0 mm of CRL) complete dissolving of the septum is
observed (Fig. 1).

The superior vertical sections of the urogenital taenia
in female prefetuses of 62.0-66.0 mm of CRL due to the
reduction of MD, involve predominantly PMD, which are
divided by a loose mesenchymal layer. Fallopian tubes
develop from these PMD sections. Oblique (middle) PMD
sections are transformed into the intrauterine portions of
the fallopian tubes. The inferior PMD sections are trans-
formed into the uterus and the upper two thirds of the
vagina. Uterovaginal canal is lined with a pseudo-multi-
row cylindrical epithelium, outside of which there is a
considerable layer of densely located mesenchymal cells
(Fig. 2). There also appears a significant accumulation of
mesenchymal cells between the bladder and the rectum.

In 4-month-old female fetuses the posterior surface of the
bladder adjoins the body and cervix of the uterus. The latter
in relation to the vagina is tilted to the front at an obtuse
angle. The vagina is tube-shaped, filled with a white mushy
mass. The supravaginal portion of the cervix is covered by
a peritoneum and is separated from the inferior portion of
the posterior wall of the bladder by a minor layer of loose
cellular tissue. The peritoneum from the superior-posterior
surface of the bladder passes to the anterior surface of the
uterus, forming a cystic-uterine excavation. The latter has
a fissure-like appearance 5.0-7.5 mm deep at the sagittal
section. Longitudinal plicae of the mucous membrane of
the uterus are absent. The uterine fundus in 4-month-old
fetuses is not developed and is located below the level,
where fallopian tubes arise. In most fetuses, the superior
minor portion of the vagina adjoins the inferior part of
the posterior wall of the bladder and is separated from
it by a thin layer of loose cellular tissue. The latter in the
pelvic section forms a flexure with convexity towards the
posterior surface, and at the transition to the peritoneal
section — with a backward convexity. In the frontal plane,
the rectum forms two lateral flexures, which, in their con-
vexity, are directed to the right and to the left. The rectum is
more or less filled with meconium. The muscle-constrictor
of the vagina, 2.8-4.5 mm in length, is represented by single
fibers, which in the form of a band envelop the vaginal
vestibule and cover the vestibular bulbs. The muscle-levator
of the anus is usually quadrangular in shape. The internal
(medial) bundles of the pubococcygeal muscle, as a part of
the muscle-levator of the anus, are closely adjacent to the
lateral walls of the urethra and the vagina and are attached
to the anterior and lateral walls of the rectum. In 4 out of 6
examined 4-month-old female fetuses, the medial bundles
of the pubococcygeal muscle inosculate with the posterior
part of the lateral walls of the vagina (Fig. 3, 4).

In 5-month-old fetuses vagina is located in the lower part
of the minor pelvis, in front of it there is the fundus of the
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bladder, and the urethra is below it. Female urethra is a
short, slightly curved tube, which begins with the internal
ostium of the urethra and opens on the front of the vaginal
opening (Fig. 5). The length of the urethra in the 5-month-
old fetuses is 10.09+0.1 mm. The peritoneum, covering the
superior part of the posterior wall of the vagina, passes to
the rectum. Large pudendal lips represent the skin folds,
located in the sagittal plane. Small pudendal lips near the
upper ends of which there is a clitoris are located medially
to the large pudendal lips. In the clitoris, at this stage of
development, the head, body and crura are determined.
The latter are attached to the lower branches of the pubic
bones. The clitoris is divided into two halves - cavernous
bodies and is surrounded by a thin fascia that passes over to
the pubic symphysis. Blood supply of the vagina is provided
by the branches of the uterine, lower bladder, medial rectal
and internal pudendal arteries. External female genital
organs are supplied with blood by the branches of internal
and external pudendal arteries.

At this stage of development, longitudinal folds of the
mucous membrane of the uterine cavity are observed. The
cervix of the uterus related to vagina is bent towards the
front at an obtuse angle of 110-160°. The supravaginal part
of the cervix is covered by a peritoneum and separated from
the lower part of the posterior wall of the bladder with a
small layer of loose cellular tissue. The distance from the
fundus of the cystic-uterine excavation to the anterior vault
ranges from 3.2 to 4.8 mm. The cystic-uterine excavation
in the sagittal section has a fissure-like appearance. The
rectum is adjacent to the posterior surface of the uterus,
and is separated from it by the peritoneum, passing to
the vagina. It should be noted that the peritoneum covers
only the upper 1/3 of the posterior wall of the vagina. The
depth of the rectal-uterine excavation is 6.0-8.8 mm. The
upper part of the uterus is placed at 2.0-4.5 mm above
the entrance cavity into a true pelvis, and the cervix is
4.5-7.0 mm below the entrance cavity into a true pelvis.
The vaginal cavity is fissure-shaped. The anterior wall of
the vagina is tightly fused to the urethras posterior wall.
The female urethra has the form of a short tube, from 7.5
to 8.3 mm in length.

The rectum is adjacent to the posterior wall of the vagi-
na. One, at least two, longitudinal and transverse folds of
the mucous membrane are detected on the anterior and
posterior walls of the vagina for the first time. The inferior
part of the posterior wall of the vagina and the inferior part
of the rectum are tightly fused to the perineum tendon
center. The latter in the form of a wedge passes between
them. Minor layer of loose cellular tissue adjoins the vagina
on both sides. The anterior and posterior vaginal vaults of
the same depth are formed at this stage of development.

By the end of the 5" month of intrauterine development
(fetuses of 170.0-185.0 mm of CRL), vaginal canalization
in the caudo-cranial direction is observed, at the same
time there is no clear boundary between the uterovaginal
canal and the UGS. The epithelium of the vagina in the
upper third is derived from the uterovaginal canal, and in
the lower two thirds of the vagina - from the UGS. The
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Fig. 1. Frontal section of the prefetus of 58.0 mm of CRL. Van Gieson’sstain.  Fig. 2. Frontal section of pelvic organs of female prefetuses of 76.0 mm of
Micro specimen. Lens 8, eyepiece 7: CRL. Hematoxylin and eosin staining. Micro specimen. Lens 8, eyepiece 7:
1 —urethral lumen; 1— uterovaginal canal;

2 — paramesonephral ducts; 2 — paramesonephral ducts;

3 — mesonephral ducts; 3 —reduced mesonephral ducts;

4 — ovaries; 4 — yreters.

5 —rectum.

Fig. 3. Sagittal section of pelvic organs of female fetus of 110.0mmof CRL.  Fig. 4. External female genital organs of the fetus of 85.0 mm of CRL. Macro

Micro specimen. Lens 8, eyepiece 10: specimen. Magnification 3,6x:
1 - bladder; 2 — urethra; 3 — uterus; 1— clitoris; 2 — vagina;

4 — uterine tube; 5 — vagina; 3 —large pudendal lips;

6 — vaginal vestible; 7 — rectum; 4 —anus; 5 — umbilical cord.

8 —anus; 9 — pubic bone.
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Fig. 5. Computer three-dimensional reconstruction of the pelvic organs and perineum of the female fetus of 155.0 mm of CRL. Right (A) and right

anterior-lateral (B) projections. Magnification 8x:
1 - urinary bladder; 2 — urethra; 3 — vagina;

4 — clitoris; 5 — minor pudendal lip;

6 — dorsal clitoral artery; 7 — internal pudendal artery;
8 — pubic symphysis; 9 — major pudendal lip;

10 — external contours of the anterior abdominal wall.

Fig. 6. Sagittal section of female fetus of 260.0 mm of CRL. Macro specimen.

View from the left. Magnification 2,3x:
1 - urinary bladder; 2 — urethra;

3 —body of uterus; 4 — cervix;

5 —vagina; 6 — rectum;

7 — pubic symphysis; 8 — ureter.
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fibrous-muscular wall of the vagina is developed from the
surrounding mesenchyma.

In 6-month-old female fetuses in the front part of the
bladder, the pubic symphysis is determined, and in the
back part there is the body and cervix of the uterus, ova-
ries and rectum. The peritoneum extends between the
urinary bladder and the uterus, forming a cystic-uterine
excavation. Between the urinary bladder and the cervix
the sagittal section demonstrates the bladder-cervical
fissure, bounded from above by the peritoneum of the
cystic-uterine excavation, in the front - by the fascia of the
urinary bladder, behind - by the fascia of the cervix and
from the bottom by the fusion of the cystic fascia with the
cervix. The cystic-vaginal cavity, in accordance with the
position of the vagina, is directed downwards and to the
front. Upwards cystic-vaginal fissure reaches the fusion of
the bladder fascia with the cervix. It should be noted that
at the level of the urethra, the cystic-vaginal fissure is not
determined, since the urethra is tightly connected with
the vaginal fascia. The cystic-cervical and cystic-vaginal
fissures are limited by connective tissue taenia, forming
cystic-uterine ligaments.

Rectal-vaginal fissure is narrow, placed frontal and filled
with loose cellular tissue. The rectal-vaginal fissure is limit-
ed by the peritoneum of the uterine-rectal excavation from
above, by the fascia of the vagina in the front, and by the
fascia of the rectum from the back side. On the sides, the
rectal-vaginal fissure is transformed into the rectal taeniae
containing vessels of the rectum, and lymph vessels of the
uterus. The distance from the fundus of the cystic-uterine
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Fig. 7. Sagittal section of pelvic organs of female fetus of 290.0 mm of CRL.
Macro specimen. View from the left. Magnification 3,4x:

1— urinary bladder; 2 — urethra;

3 — uterus; 4 —vagina;

5 —vaginal vestibule; 6 — rectum;

7 — pubic symphysis;

8 — bladder-umbilical cellular space;

9 — cystic-uterine excavation;

10 — rectal-uterine excavation.

excavation to the anterior vault of the vagina is 4.0-6.5
mm. Transverse folds of the mucous membrane of the
uterine cavity are observed for the first time at this stage
of development. The cervix of the uterus is placed 5.0-7.3
mm lower than the entrance cavity into a true pelvis. It
should be noted that the cervix in relation to the vagina is
inclined at an obtuse angle of 110-165°. Only the superior
minor part of the vagina adjoins the inferior part of the
posterior wall of the urinary bladder. The variability of
the shape of the vaginal cavity in the 6-month-old fetuses
has been revealed. Thus, in the superior and middle third
of the vagina, the following types of shape occur: oval (5
cases), elongated-oval (2 observations), stellate (1 case);
in the lower third, the H-shaped form was predominantly
found (6 fetuses). Transverse folds are found throughout
the mucous membrane of the vagina. They are better pro-
nounced in the region of the upper third of the vagina.
In two cases (fetuses of 195.0 and 220.0 mm of CRL) of 8

Fig. 8. Sagittal section of female fetus of 315.0 mm of CRL. Macro specimen.
View from the left. Magnification 2,6x:

1 — urinary bladder; 2 — urethra; 3 — uterus; 4 — vagina;

5 —rectum; 6 — pubic symphysis; 7 — umbilical artery;

8 — vertebral column.

examined fetuses aged 6 months the vaginal vaults were not
determined at the sagittal section. The anterior wall of the
vagina is tightly connected to the urethra’s posterior wall.
Venous outflow in female fetuses occurs into the vaginal
venous plexus.

The hymen membrane is formed as a result of the expan-
sion of the caudal vaginal regions, followed by the invagina-
tion of the posterior wall of the UGS and till the end of the
fetal period of ontogenesis it serves to separate the lumen
of the vagina and the UGS cavity. Hymenorrhexis occurs in
the perinatal period, and its remains represent a thin dupli-
cation of the mucous membrane. In the sources of literature,
there are the data that the hymen membrane is a part of the
urogenital membrane. The proliferation of the hymen mem-
brane occurs at the end of the 6™ - at the beginning of the
7% month of prenatal development (fetuses of 220.0-245.0
mm of CRL). It should be noted that the absence of timely
proliferation in the hymen membrane can lead to its atresia,
and premature proliferation of the hymen membrane leads
to the appearance of transverse vaginal septa.

The longitudinal and transverse folds of the mucous
membrane of the uterine cavity are clearly determined in
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the 7-month-old fetuses. The cervix of the uterus relatively
to vagina is inclined to the front at an angle of 115-160°.
The anterior uterine wall is adjacent to the lower half of
the posterior wall of the bladder (Fig. 6). An insignificant
layer of loose cellular tissue separates the supravaginal part
of the cervix from the lower part of the posterior wall of
the bladder. The peritoneum covers the upper 1/3 or 1/4
part of the posterior wall of the vagina which the rectum
adjoins. The anterior wall of the vagina is adjacent to the
posterior wall of the urethra. It should be noted that if in the
early fetuses the vagina looked like a narrow tube, then in
the 8-month-old fetuses the vagina becomes considerably
wider compared to the urethra (Fig. 7).

In the fetuses of 315.0-330.0 mm of CRL the anterior

wall of the vagina tightly adjoins the bladder and urethra
(Fig. 8). The anterior wall of the vagina is shorter than
the posterior one. 6.0-7.5 mm of the superior part of the
posterior wall of the vagina is covered by the peritoneum,
and its inferior part is tightly adjacent to the rectum, sep-
arating from it by the plate of the pelvic fascia. Small and
large vestibular glands open between the vaginal and the
external urethral ostium.

CONCLUSIONS

1.

The formation of the vagina occurs during the 9" week
of embryogenesis (fetuses of 31.0-41.0 mm of CRL)
due to the fusion of two different embryonic structures:
mesodermal paramesonephral ducts and endodermal
urogenital sinus. In this case, the caudal regions of the
paramesonephral ducts are transformed into the uterus
and the upper two thirds of the vagina, and the lower
third of the vagina develops from the urogenital sinus.

. In the female prefetuses of 38.0-43.0 mm of CRL due to

the fusion of the caudal regions of the paramesonephral
ducts in the area of the posterior wall of the urogenital
sinus common uterovaginal canal develops, mesenchy-
mal septum divides it into the right and left cavities.
Complete dissolving of the septum of the uterovaginal
canal occurs in prefetuses of 55.0-58.0 mm of CRL.

. The anterior and posterior vaginal vaults of the same

depth are formed in 5-month-old fetuses. Canalization of
vagina in the caudo-cranial direction is observed in the
fetuses of 170.0-185.0 mm of CRL, with no clear bound-
ary between the uterovaginal canal and the urogenital
sinus. The vaginal epithelium in the upper third part
originates from the uterovaginal canal, and in the lower
two thirds of the vagina — from the urogenital sinus.

. In the 6-month-old fetuses there was detected the vari-

ability of the shape of the superior and middle third of
the vagina, namely: oval (5 cases), elongated-oval (2
cases), stellate (1 case); in the lower third, the H-shaped
form was predominantly found (6 fetuses).

. The proliferation of the hymen membrane occurs in

fetuses of 220.0-245.0 mm of CRL. The absence of
timely proliferation of the hymen membrane can lead
to its atresia, and its premature proliferation causes the
appearance of transverse vaginal septa.
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ABSTRACT

Introduction: Acute respiratory infections (ARI) are the main cause of morbidity in most countries. The probability of complications and age determine antibiotics administration.

Antibiotic associated diarrhea (AAD) is one of the side effects of antibiotics.

The aim: The study of the prevalence rate of AAD and the characteristics of its development in children with ARI.

Materials and methods: The study included 75 children aged from 1to 12 y diagnosed with ARI, who were treated with age-specific doses of antibiotics. The influence of
children’s anamnesis, parents’ health on the development of AAD was studied with odds ratio calculation (OR).

Results: In general, AAD incidence was 52%. The highest frequency 59.3% was observed in children under 3 y. AAD most often developed in children treated with amoxicillin
- 92%. The greatest dependence of AAD development was connected with breastfeeding less than 6 months — OR was 7.65, preterm birth — 2.9, functional GIT disorders in
anamnesis — up to 3.14, allergy — 2.33. The risk of AAD development increased with the age of parents more than 35 y — 5.03, at the age of parents less than 18 and older than

35y —4.09, parents'allergies - 3.74 and parents smoking - 2.43.

Conclusions: The most important factors of AAD development on antibiotics therapy in children with ARI are breastfeeding less than 6 months, functional GIT disorders
and allergic conditions in anamnesis. Suboptimal age and parents’ health (GIT disorders, allergic conditions and unhealthy habits) also increase the risk of AAD development.

KEY WORDS: Antibiotic associated diarrhea, children

INTRODUCTION

Acute respiratory infections (ARI) are the main cause of
morbidity and mortality in both developed and developing
countries [1; 2]. A child may have up to 6-8 cases of acute
respiratory infection during a year. The incidence of acute
respiratory infections is recorded throughout the year but
more abundantly in the autumn and winter. Around 90%
of children have respiratory pathology during flu epidemic.
Viruses dominate the etiology of ARI, they are considered
to constitute 55-90% of cases [3]. Respiratory syncytial virus
is most often revealed. It is pointed out that it is responsible
for the development of acute respiratory disease in 60% of
children and in 80% of infants at the peak of viral season
[4]. A number of authors emphasize the role of rhinovirus
in infants (human rhinovirus, HRV'), which can be detected
in 38% of infants with ARI. Respiratory syncytial virus is
detected less often in children of above mentioned group
- 5-7% of cases. [3]. The frequency of bacterial infection
at ARI in infants can reach 10%, however, the frequency of
its detection depends on viruses present in the body [3]. In
general, the availability of bacteria as etiological factor may
be 27% for all age groups of children [1].

Wiad Lek 2019, 72, 1,79-83

The probability of bacteria presence, ARI severity, du-
ration, age and other factors condition antibiotics admin-
istration. Unfortunately, despite the high probability of
complications of antibiotic therapy, the frequency of their
use at acute respiratory infection is rather high. It is pointed
out that it constitutes 52-66% depending on the type of
ARI [1]. The number of side effects of antibiotic therapy
is large and includes the development of allergic condi-
tions, the formation of pathogenic microflora resistance,
the formation of intestinal microbiome disorders and the
development of antibiotic associated diarrhea (AAD).

THE AIM
The research aim is to study the prevalence rate of AAD and
the characteristics of its development in children with ARL

MATERIALS AND METHODS

We have examined 75 children aged from 1 to 12 years old
diagnosed with of ARI bacterial etiology treated in in-pa-
tient department. All of them were treated with age-spe-
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Table I. Prevalence antibiotic-associated diarrhea

Group 1 Group 2 Group 3 Total
Antibiotic-associated diarrhea, n/N/% 16/27/59,3 14/29/48,3 9/19/47,4 39/75/52
Note: n - number of cases; N - total number in groups; % - percent.
Table I1. Characteristics of study groups.
Group 1d Group 1 Group 2d Group 2 Group 3d Group 3
16 11 14 15 9 10
Boys, abs/% 10/62,5 6/54,5 8/57,1 6/40,0 4/44,4 5/50,0
Age,y, M+m 1,01£0,16 1,29+0,23 4,64+0,34 4,33+0,33 10,11£1,03 10,9+0,85
Weight, kg, M+m 9,29+0,58 10,57+0,76 16,44+1,25 17,63+0,65 29,23+4,59 32,9+3,55
Height, cm, M+m 69,50+3,37 77,09+2,95 106,57+2,54 105,47+2,50 138,1145,76 147,5+5,28

Note: M+m — Mean and Mean Error, abs/% - absolute value of the characteristic/percent of the characteristic.

cific doses of antibiotics. The children were divided into
3 groups depending on age, group 1 - children aged from
2 months to 3 years old, group 2 - children aged from 4
to 6 years old, group 3 - children aged from 7 to 12 years.
Each group was divided into 2 subgroups depending on the
presence or absence of AAD signs. Antibiotic-associated
diarrhea was defined as 3 or more cases of loose stool after
antibiotic administration [5].

The influence of some factors of children’s anamnesis, the
peculiarities of parents’ health, their age and some habits
on AAD development in a child on the background of ARI
and antibiotic therapy were studied.

The obtained results were processed by descriptive sta-
tistics methods calculating average error share, mean, its
error, obtaining of odds ratio (OR), calculation of signifi-
cance test X2, F-test (F), Students t-test (r).

RESULTS

The incidence rate of antibiotic-associated diarrhea was
52% for all examined patients (Table I). There was a ten-
dency to large values in infants, although there was no
significant difference in the study groups. The highest
frequency - 59.3% was noted in the children of group 1
under the age of 3 years old. The lowest value was recorded
in the patients of group 3 - 47.4%. The further analysis of
OR value showed that the age-dependent value less than
1 year and AAD development in group 1 was 1.75 at p =
0.69. The calculation of analogous dependence for three
groups revealed the value of OR as 2.17 at p = 0.34.

AAD most often developed in children who were treated
with antibiotics of penicillin line. We have treated 92% of
patients with amoxicillin, who later developed symptoms
of antibiotic-associated diarrhea. We have detected 86%
of ADD cases in children who were treated with third
generation cephalosporins. The incidence rate of AAD at
macrolides therapy was the lowest — 25% of patients who
took these antimicrobial drugs.

The assessment of gender composition showed a tenden-
cy for boys to prevail in groups 1 and 2 among children
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with antibiotic-associated diarrhea (Table II). At the same
time, these differences were not significant. The maximum
number of boys was in the group 1d, where they constituted
62.5%. The group 2d included less number of boys - 57.1%.
At the same time, the girls predominated in the group 3d.
The indices of physical development did not have signifi-
cant differences in the study groups either depending on
age or presence or absence of diarrhea. Nevertheless, there
was a tendency to large values of mass and height in the
groups of AAD children.

The value of odds ratio was studied to determine the
dependence of some anamnesis features and development
of antibiotic-associated diarrhea (Fig. 1). The values of
OR were determined for preterm birth, previous signs
of functional diarrhea and/or vomiting, intestinal colic,
allergy and also breastfeeding less than 6 months. The
highest value of OR was obtained for a pair of breastfeed-
ing less than 6 months and AAD development — 7.65. The
influence value of preterm birth on AAD development was
2.9. The presence of functional disorders in anamnesis also
increased the risk of AAD development from 2.7 to 3.14
units. The value of dependence of AAD development on
allergy was somewhat less — 2.33. All these values were
significant.

The next group of indices included the hereditary history
peculiarities, age and lifestyle of the parents of the studied
children (Fig. 2). The greatest value of OR was determined
for pairs of parents’ age and AAD development. At the
parents’ age over 35 years old the frequency of AAD in-
creased by 5.03 units. Odds ratio at the age of less than 18
years old was 2.91, but its value was not significant. The
indices combination of parents’ age less than 18 years old
and older than 35 years old increased the risk of AAD
development by 4.09 times. The presence of allergic con-
ditions also increased the probability of AAD. In this case,
OR was 3.74 units. In fact, the risk of AAD in children in
the study groups increased by the same value at periodic
bowel disorder in parents’ anamnesis.

The influence of parents’ smoking and alcohol on the
risk AAD development in children of the study groups was
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Comparison pair

Premature vs AAD ——

Functional Diarrhea ——

andfor Viomiting vs AAD

Infant Colic vs AAD -o.

Allergy vs AAD e

Breastfeeding -

less 6 m vs AAD : | . : :
T I T T I

0105 1 S 10 20 30

OR  (95% CI) p

29 (091-924) 0,04
2,7 (0,98-742) 0,03
3,14 (1,22-8,08) 0,01
2,33 (0,91-595) 0,038

7,65 (1,99-29.32) 0,0004 Fig. 1. Effect of selected

anamnesis characteristics on
development of the antibiotic
associated diarrhea

Comparison pair

OR  (95% Cl) p

Parents stool —— 342 (1,35-864) 0,013
disorders vs AAD
Parents allergy vs AAD —— 374 (1,78-7.79) 0,0006
Parents Age less » 291 (0,56-1494) 0.18
18 v vs AAD
Parents Age more P 503 (1,38-18,32) 0.007
35y vs AAD
Parents Age less . 409 (149-11,2) 0.003
18y and more 35y vs AAD
Parents smoking — 243 (1,19-498) 0.01
vs AAD
Parents Alcogol — 0,76 (0,39-1,48) 04
vs AAD
f { : ' ; Fig. 2. Effect of selected parents’
01 05 1 5 10 20 30 anamnesis characteristics on

development of the antibiotic
associated diarrhea

studied. The index in the pair of smoking - AAD appeared
to be 2.43, while OR for the pair alcohol consumption —
AAD was only 0.76 units.

DISCUSSION

Our data showed that the incidence rate of antibiotic-as-
sociated diarrhea was 52% in all examined children. This
complies with the data of other researchers. The literature
indicates that AAD frequency can be from 5 to 60% [5, 6,
7, 8]. The dependence of AAD development on age is also
mentioned by some authors [9] for 2-year-old children
and younger. At the same time, other researchers deny the
existence of such connection [10]. Our data did not show
any significant differences as to age, although such trend
existed, especially for children under 1 year old according
to odds ratio. The possibility of such influence can be de-

termined by the formation of intestinal microflora, which
is modulated by breastfeeding, mother’s diet and intro-
duction of complementary feeding in infants [11, 12, 13].

Among the antibiotics, amoxicillin most often caused
the development of AAD, less often — cephalosporins and
macrolides. The literature also indicates that amoxicillin
with clavulanic acid often caused the development of AAD
which is confirmed by our data [7, 9, 10].

The most significant increase in risk of AAD develop-
ment was observed at breastfeeding less than 6 months. The
role of breastfeeding in the development of microbiome
and immune system is extremely important and crucial
[14, 15]. It has been established that breast milk has its own
microbiota [16]. Not only its direct transfer to a child is pos-
sible, but also the indirect influence of other factors on the
microflora formation of a child such as pro- and prebiotics,
oligosaccharides, immunoglobulin, immunomodulation
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factors. Moreover, the effect of breastfeeding can be traced
up to the age of 3 [11]. In this regard, the composition of
microflora in children at breast and formula feeding is
different [17, 18], which can determine the probability of
antibiotic-associated diarrhea development.

An important factor in AAD development was preterm
birth, OR was 2.9 units. Some scientists suggest that the
peculiar features of a baby’s intestinal microbiome are
formed during intrauterine growth under the influence of
microflora composition of uterine cavity, amniotic fluid, in
some cases having an influence on preterm birth.[19, 20,
21, 22]. The peculiarities of condition, care, diseases and
feeding of premature babies influence the mechanisms of
microflora formation, which, possibly, leads to its greater
sensitivity to antibiotics.

The duration of breastfeeding and preterm birth could
affect the indices of physical development in children
with antibiotic-associated diarrhea. They did not differ
significantly from those in children without AAD, although
there was a tendency to higher weight and height in all
study groups.

A number of events of a child’s life were identified, the
presence of which increased the risk of antibiotic-asso-
ciated diarrhea development. The presence of functional
disorders such as diarrhea and vomiting increased the
risk of AAD development. The cases of intestinal colic
in anamnesis increased the risk of AAD development to
greater degree. The pathogenesis of functional disorders
development is connected not only with the dissociation
“brain-intestine” relationship, but also with the changes in
CNS activity, microbiota composition and immune status
[23]. It is indicated that microbiota regulates and partic-
ipates in the metabolism of micro- and macronutrients
[24]. In addition, it is a virtual endocrine organ [25]. Thus,
the features of formation and composition of microflora
determine the level and characteristics of gastrointestinal
tract functioning, including the development of patholog-
ical conditions. This also proves our finding that allergic
conditions have significant influence on AAD development
in children. It is indicated that differences in microbiota
composition during neonatal period may precede the
development of allergic conditions [26, 27] and, in fact,
determine their development.

The parents’ health, the peculiarities of life style also
influenced AAD development. The significant relationship
was observed between parents’ allergic conditions and
bowel disorders with the probable development of antibi-
otic associated diarrhea in a child. The role of hereditary
factors in the formation of diseases is widely recognized.
The results of human microbiota studies show its significant
genetic predetermination, especially at initial stages, but
also throughout life, which is realized through inflamma-
tory reactions and immune response condition [27, 28].
The role of hereditary factors could be confirmed by the
influence of age factor of parents on AAD development.
At the age less than 18 and over 35 years old of both par-
ents at child’s birth, the probability of AAD development
increased.
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The presence of bowel disorders in a child and parents
and their connection with AAD may indicate the role of
hereditary factors in disorders formation of axis connection
“brain-intestine” [23, 29]. Probably, preterm birth also plays
a certain role in dissociation of this connection.

Also, the dependence of some parents’ unhealthy habits on
therisk of AAD development in a child was found. In particular,
the influence of alcohol and smoking was studied. Smoking
increased by 2 times the probability of antibiotic associated di-
arrhea in a child. Perhaps, this influence was mediated through
the duration of feeding in socially disadvantaged families.

CONCLUSIONS

The most important factors of antibiotic-associated diar-
rhea development in children with ARI are breastfeeding
less than 6 months as well as signs of previous functional
disorders and allergic conditions.

A number of features of parents’ health - bowel disor-
ders, allergic conditions, suboptimal age of parents at child’s
birth, unhealthy habits - increase the risk of developing
antibiotic associated diarrhea in children with ARL
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NON-PHARMACOLOGICAL TREATMENT OF CHRONIC NECK-SHOULDER
MYOFASCIAL PAIN IN PATIENTS WITH FORWARD HEAD POSTURE

Oleksandr A. laroshevskyi, Olga G. Morozova, Anna V. Logvinenko, Yana V. Lypynska
KHARKIV MEDICAL ACADEMY OF POSTGRADUATE EDUCATION, KHARKIV, UKRAINE

ABSTRACT

Introduction: Today, chronic pain remains a pressing medical and socio-economic problem, despite the rapid development of medical technologies, the presence of a vast
arsenal of drug and non-drug treatments. Estimates for chronic pain prevalence ranged from 8% to 60%. At the same time, about 40% of patients report insufficient effectiveness
in the treatment of chronic pain syndrome.

The aim of the study was to compare the effectiveness of MTrPS management by biomechanical correction of the musculoskeletal system combined with therapeutic exercises,
DN and TrPs—pressure release with the effectiveness of MTrPS management by therapeutic exercises combined with DN and TrPs—pressure release in patients with chronic
neck—shoulder myofascial pain and FHP.

Materials and methods: 87 patients (mean age — 39+4,9 years) with chronic neck—shoulder myofascial pain and FHP were randomly assigned to 2 treatment groups. Group
1 received a biomechanical correction, DN, TrPs—pressure release. Group 2 — therapeutic exercises, DN, TrPs—pressure release. Study protocol included CVA-measurement,
assessment of pain intensity with VAS, assessment of QoL using MOS SF-36.

Results: increase of CVA (59,07°+1,41 in the Tst group, and 51,2°+2,01in the 2nd group (p=0,036)), decrease of pain and decrease of influence of neck pain in performance
of everyday activities, the improvement of QoL immediately after treatment occurred in both groups. However, after 3 months of therapy, 1-st group revealed more improvement
than the 2-nd.

Conclusion: Comparison of the effectiveness of MTrPS management by biomechanical correction of the musculoskeletal system combined with therapeutic exercises, DN and
TrPs—pressure release with the effectiveness of MTrPS management by therapeutic exercises combined with DN and TrPs—pressure release in patients with chronic neck—shoulder
myofascial pain and FHP demonstrated no significant differences between the therapeutic approaches in the short term. In the medium term, the inclusion of biomechanical

correction in the treatment protocol demonstrated higher efficiency compared with the combination of therapeutic exercises, DN and TrPs—pressure release.

KEY WORDS: Myofascial pain; Trigger point; Forward head posture; Biomechanical correction, Dry needling

INTRODUCTION

Today, chronic pain remains a pressing medical and so-
cio-economic problem, despite the rapid development
of medical technologies, the presence of a vast arsenal
of drug and non-drug treatments. Estimates for chronic
pain prevalence ranged from 8% to 60%. At the same time,
about 40% of patients report insufficient effectiveness in
the treatment of chronic pain syndrome [1, 2].

Chronic pain significantly impairs the quality of life of
patients, negatively affecting their physical, mental and
cognitive functioning, causing the development of anxiety
and depressive disorders. Emotional stress arising from
chronic pain has a detrimental effect on the fulfillment
of professional, domestic responsibilities, relationships
with family and friends, often leading to social isolation
of patients [2, 3]. Economic losses associated with loss
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of productivity, job absenteeism, early retirement due to
chronic pain, according to various estimates, in Europe
range from three to 10% of gross domestic product [2, 4].

A special place in the structure of chronic pain belongs
to musculoskeletal pain, the prevalence of which in the
population is up to 68% [4, 5]. One of the most common
causes of chronic non-specific neck pain is myofascial pain
syndrome (MPS) [6-9], often developing due to biome-
chanical disorders of the musculoskeletal system, causing
uneven distribution of the load on the muscles and, as a
result, overloading of some and functional weakness of
other muscles [11, 12].

One of the most common biomechanical disorders is the
displacement of the regional center of gravity at the cervi-
cal level forward with the formation of the forward head
posture, which is due to the peculiarities of the modern
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lifestyle: driving a car, using smartphones, tablets, work-
ing at a computer. The development of the forward head
posture results in the chronic functional overload of the
muscle-extensors with the formation of myofascial trigger
points (MTrPs) in them and development of myofascial
pain syndrome (MPS) and myofascial pain dysfunction
(MPD) of cervical - brachial localization [13].

Standard treatments which are employed in the manage-
ment of MPS, include stretching the affected muscle using
aerosol fluoromethane, therapeutic exercises, massage,
therapeutic ultrasound, injection of local anesthetics, ste-
roids or botulinum toxin into TrPs, TrPs—pressure release,
dry needling (DN) and taking nonsteroidal anti-inflam-
matory drugs for the relief of pain [10, 14]. At the same
time, in some researches the positive immediate effect of
biomechanical correction of the musculoskeletal system,
based on the use of manual therapy techniques in MPS—
treatment have been reported [11, 12, 15].

THE AIM

The aim of our study was to compare the effectiveness of
MTrPS management by biomechanical correction of the
musculoskeletal system combined with therapeutic exer-
cises, DN and TrPs—pressure release with the effectiveness
of MTrPS management by therapeutic exercises combined
with DN and TrPs—pressure release in patients with chronic
neck—shoulder myofascial pain and forward head posture.

MATERIALS AND METHODS
87 patients (43 male & 44 female) aged 18—44 years with
chronic neck-shoulder myofascial pain and forward head
posture participated in the study. Their mean age was
39+4,9 years. The diagnosis of MPS was based on the diag-
nostic criteria of myofascial pain [16]. The mean duration
of pain syndrome was 14 + 2,43 months.

Inclusion criteria were: age ranges from 18 to 44 years old,
presence of chronic neck—shoulder myofascial pain and FHP.

Exclusion criteria were: less than 4 months duration of
MPS, damaged skin or infection in the MTrPs area, specific
neck pain, cervical radiculopathy, history of previous neck
surgery or whiplash injury, fibromyalgia, bleeding disor-
ders, autoimmune connective tissue diseases, rheumatism,
cardiopulmonary disease with decreased activity tolerance,
renal disorders, pregnancy, receiving other treatment (drug
or non-drug treatment of pain syndrome). All patients
were informed about the nature of the study, procedures,
risks benefits, treatment schedules and were asked to sign
an Informed consent document, which corresponds to
International Ethical Guidelines for Biomedical Research.

Patients participating in the study were randomly assigned
to two treatment groups. Group 1 included 43 patients (22
women, 21 men), group 2 included 44 patients (22 women,
22 men). The groups were similar for age, sex and duration
of pain syndrome. Study protocol included clinical-neuro-
logical, vertebro-neurological examination (visual assess-
ment of violations of statics of the musculoskeletal system,

manual diagnostics) and measurement of craniovertebral
angle (CVA) using the photogrammetric method. The CVA
measurement is considered to be a valid and reliable assess-
ment tool to assess the FHP. The CVA >55° were considered
normal. Subjects with FHP had the CVA <55° [13, 17].

The mobility of the vertebral motor segments (VMS) of
the cervical spine, the presence of their functional blocking,
pain and swelling of the surrounding tissues were deter-
mined using manual diagnosis. The presence of MTrPs
was detected using flat palpation techniques. The Visual
analogue scale (VAS) was used to measure the intensity
of pain (Huskisson E. C. (1974)). Neck Disability Index
(NDI) (H. Vernon, S. Mior, 1991) was used to evaluate
the influence of neck pain in performance of everyday
activities. The quality of life of patients was assessed using
the Russian version of MOS SF-36 (Medical Outcomes
Study-Short Form) (1998). Patients were assessed prior
to the study, immediately after the end of therapy and 3
months after the end of therapy.

The treatment of patients of the first study group in-
cluded biomechanical correction of the musculoskeletal
system combined with therapeutic exercises, DN and
TrPs—pressure release. Biomechanical correction of the
musculoskeletal system based on the use of manual ther-
apy techniques (joint mobilization and joint manipula-
tion) which mechanically eliminate functional blockade
of VMS and restore the physiologic range of motion in
them, improve venous outflow, microcirculation, reduce
soft tissue swelling and eliminate pathological afferenta-
tion from the affected VMS; musculoskeletal techniques
(post-isometric, post-reciprocal, anti-gravity relaxation of
the muscles, myofascial release and post-isometric spinal
automobilization techniques) with the help of which the
pathological consequences of functional blocking of VMS
in muscles and fascia are eliminated [11, 15]. Patients re-
ceived a biomechanical correction session combined with
DN and TrPs—pressure release one time in 2 days. Dura-
tion of treatment: 5 sessions. Sessions of manual therapy
were supplemented with individually selected therapeutic
exercises aimed at consolidating the static and dynamic
stereotype achieved during manual therapy, stretching the
affected muscles, which contributed to the inactivation
of MTrPs and the relief of pain. The number of exercises
was gradually increased after deactivating the MTrPs and
reducing the pain syndrome.

The treatment of patients of the 2—nd study group includ-
ed therapeutic exercises combined with DN and TrPs—pres-
sure release. The course of DN and TrPs—pressure release
was five treatments over the course of 10 days. Therapeutic
exercises were performed by patients daily for 10 days.

Statistical analyses were carried out in STATISTICA 10
soft—ware (Statsoft Inc., USA). The results were considered
statistically significant when p<0,05.

RESULTS AND DISCUSSION
The main complaints of patients of both studied groups be-
fore the start of therapy were pain and stiffness in the neck
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A B

Fig.1. Patient G., 27 years old, with chronic neck—shoulder myofascial pain and FHP.

A. — before treatment (C(VA=50°), B. — after treatment (C(VA=60°).

and shoulder girdle, the increase of which they attributed
to the presence of long-term static loads (e.g. computer
work or driving a car). Visual diagnosis of biomechanical
disorders in patients of both groups revealed: displace-
ment of the regional center of gravity at the cervical level
forward with the formation of the forward head posture,
compensatory enhancement of thoracic kyphosis with
internal rotation of the shoulder joints, elevation of the
clavicle and the entire shoulder girdle.

The mean value of the CVA in the 1-st group was
49,4°+2,02, in the 2-nd group — 49,6°+1,98. There were
no statistically significant differences between groups
(p=0,093).

Muscular hypertonicity and active MTrPs causing the
appearance of a typical pain pattern in patients of both
groups were detected in the superior and inferior oblique
muscles of the head, large and small posterior rectus
muscles, sternocleidomastoid muscles, anterior scalene
muscles, in the upper portions of trapezius muscles, levator
scapulae, in the supraspinatus, subscapularis, infraspinatus,
and deltoid muscles.

An average value of pain syndrome according to VAS in
the 1-st group was 43,1+6,8, in the 2-nd group — 42,9+5,7.
There were no statistically significant differences between
groups (p=0,071). Mean NDI score was 34,7+9,3 in the 1-st
group and 34,1+8,7 in the 2-nd group (p=0,067).

The results of the study of quality of life (QoL) using
the MOS SF-36 scale before therapy starting showed a de-
crease in the quality of life in both groups (Table I). Both
the mental and physical scores of the SF-36 quality of life
scale were reduced. There were no statistically significant
differences between groups.

The main factors leading to a decrease in QoL in pa-
tients of both groups were: chronic neck—shoulder myo-
fascial pain, chronic daily headaches, sleep disturbances
caused to chronic pain, presence of affective disorders
(anxiety and depression), fatigue. Both groups of obser-
vation demonstrated positive dynamics after the end of
therapy. Patients noted a decrease in the severity of pain,
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sleep disturbances, a decrease in the severity of emotional
disturbances and fatigue.

A visual diagnosis, carried out 10 days after the start of
therapy, revealed in both groups a decrease in the severity of
biomechanical changes in the cervical-thoracic region (re-
ducing of the severity of FHP and thoracic spine kyphosis).
Objectification of the degree of FHP using the measurement
of CVIby photogrammetric method revealed a more signif-
icant positive dynamics in the regression of biomechanical
disorders in patients of the 1-st study group. (Fig.1).

The CVI, measured by the photogrammetric method
on the 11th day was 59,07°+1,41 in the 1st group, and
51,2°42,01 in the 2nd group (p=0,036). Manual diagnosis
carried out after the end of treatment revealed a significant
decrease in the severity of hypertonicity and active MTrPs
in the muscles of the neck and shoulder region in patients
of both groups. An average value of pain syndrome accord-
ing to VAS on the 11th day was 6,1+1,03 in the 1-st group
and 6,4+1,08 in the 2-nd group. There were no statistically
significant differences between groups (p=0,09). Mean NDI
score on the 11th day was 6,2+0,97 in the 1-st group and
6,4+0,86 in the 2-nd group (p=0,087).

The analysis of the MOS SF-36 questionnaire, carried out
on day 11, demonstrated an improvement in the physical
and mental health component in both of the studied groups
with no statistically significant differences between groups
(Table II). All patients reported increased work ability,
improved sleep quality and mood.

The analysis of complaints of patients 3 months after the
treatment showed that 11/25,58 % of patients of the 1-st and
36/81,82 % of patients of 2-nd group suffered from pain
and stiffness in the neck and shoulder girdle. An average
value of pain syndrome according to VAS 3 months after
treatment was 7,3+1,05 in the 1-st group and 37,7+5,4in
the 2-nd group (p=0,021). Mean NDI score 3 months after
treatment was 6,8+1,1 in the 1-st group and 23,9+2,08
in the 2-nd group (p=0,0007). Evaluation of QoL after 3
months showed significantly higher rates of both physical
and mental health in patients of group 1 (Table II).
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Table I. Study of QoL (MOS SF-36) before therapy starting in both groups

Subscale 1 group (n=43) 2 group (n=44) P
Physical Functioning (PF) 39,03+3,57 38,97+3,96 0,092
Role-Physical Functioning (RP) 39,4+4,77 39,21+4,67 0,071
Bodily Pain (BP) 34,17+4,98 33,98+4,81 0,67
General Health (GH) 36,3+4,23 35,9+4,75 0,072
Vitality (VT) 37,45£3,46 37,73£3,27 0,069
Social Functioning (SF) 39,4+3,91 39,12+3,82 0,63
Role-Emotional (RE) 39,3+3,24 39,6+3,51 0,082
Mental Health (MH) 39,8+5,12 39,11+£5,09 0,54
Table II. Study of QoL (MOS SF-36) after therapy starting in both groups
Subscale 1 group (n=43) 2 group (n=44) P
On the 11th day
Physical Functioning (PF) 91,7£4,21 91,03+4,11 0,87
Role-Physical Functioning (RP) 90,32+4,63 90,11+4,71 0,69
Bodily Pain (BP) 92,4+2,77 91,9+2,7 0,52
General Health (GH) 94,8+3,11 94,6+3,2 0,91
Vitality (VT) 93,42+2,4 93,21+2,36 0,738
Social Functioning (SF) 92,7+£2,18 92,64+2,21 0,56
Role-Emotional (RE) 94,1+2,32 93,9+2,19 0,098
Mental Health (MH) 93,6+3,08 93,09+£3,1 0,54
3 months later
Physical Functioning (PF) 91,2+3,74 76,1+5,09 0,027
Role-Physical Functioning (RP) 90,09+3,87 74,23+4,89 0,03
Bodily Pain (BP) 90,9+1,15 72,3+4,5 0,042
General Health (GH) 92,35+2,8 79,4+4,1 0,031
Vitality (VT) 92,67+3,02 78,04+£3,62 0,02
Social Functioning (SF) 90,86+1,92 76,64+2,21 0,033
Role-Emotional (RE) 92,6+2,71 73,82+3,14 0,021

Thus, our clinical observations have shown that the ap-
plication of drug-free treatment ensures high efficiency of
therapy, which corresponds to the world trends in treating
patients with myofascial pain syndrome [17]. In accordance
with the recommendations of the American Physiothera-
peutic College, non-pharmacological methods in treating
myofascial pain must go before pharmacological ones, and
a combination of as many adequate techniques of drug-free
therapy as possible is very important.

Manual therapy is essential for restoring muscle func-
tions. Our research has completely confirmed this claim,
since the treatment of patients without application of
biomechanical correction of the vertebrae has had a lesser
effect in a long-term perspective.

CONCLUSION
Comparison of the effectiveness of MTrPS management
by biomechanical correction of the musculoskeletal system

combined with therapeutic exercises, DN and TrPs—pressure
release with the effectiveness of MTrPS management by thera-
peutic exercises combined with DN and TrPs—pressure release
in patients with chronic neck—shoulder myofascial pain and
forward head posture demonstrated no significant differences
between the two therapeutic approaches in the short term.
At the same time, in the medium term, the inclusion of bio-
mechanical correction in the treatment protocol for chronic
neck—shoulder myofascial pain and forward head posture
demonstrated higher efficiency compared with the combina-
tion of therapeutic exercises, DN and TrPs—pressure release.

REFERENCES
1. Phillips C. J. The Cost and Burden of Chronic Pain. In Reviews in pain.
2009; 3 (1): 2-5.
2. Breivik H., Eisenberg E., 0'Brien T. The Individual And Societal Burden Of
Chronic Pain In Europe: The Case For Strategic Prioritization And Action
To Improve Knowledge And Availability Of Appropriate Care. BMC Public
Health; 2013; 13: 1229.

87



Oleksandr A. laroshevskyi et al.

3.

10.

1.

88

Kroenke K., Outcalt S., Krebs E. Association between anxiety, health-
related quality of life and functional impairmentin primary care patients
with chronic pain. General Hospital Psychiatry. 2013; 35: 359—365.

. Global, regional, and national incidence, prevalence, and years lived with

disability for 328 diseases and injuries for 195 countries, 1990-2016:
a systematic analysis for the Global Burden of Disease Study 2016. In
Lancet. 2017;390: 1211-1259.

. Ashina S., Bendtsen L., Lyngberg A. C. et al. Prevalence of neck pain in

migraine and tension-type headache: A population study S. Cephalalgia.
2015; 35 (3):211-219.

. Saxena A. Myofascial Pain Syndrome . Indian Journal of Physiotherapy

and Occupational Therapy. 2015; 9 (3): 221-226.

. Gerwin R. D. Diagnosis of Myofascial Pain Syndrome. Physical Medicine

and Rehabilitation Clinics. 2014; 25 (2): 341-355.

. Rivers W. E., Garrigues D., Graciosa N. et al. Signs and Symptoms of

Myofascial Pain: An International Survey of Pain Management Providers
and Proposed Preliminary Set of Diagnostic Criteria. Pain Medicine.
2015; 16 (9): 1794-1805.

. Dommerholt J. Myofascial Pain Syndrome: Trigger Points. Journal of

Musculoskeletal Pain. 2014; 22 (1): 111-117.

Murphy D.R., Schneider M. J., Bise Ch. G. et al. Noninvasive Treatments
for Acute, Subacute, and Chronic Low Back Pain. Annals of Internal
Medicine. 2017; 167 (11): 833-834.

Yaroshevskii A.A. Biokhimicheskije aspekty miofascyalnykh sindromov
shejno-plechevoi lokalizacii. Ukrainskyi morfologichnyi almanakh.
2013; 2 (64): 73-76.

12. Morozova 0.G., Yaroszevskii A.A. Skieletno-myshechnaia bol grudnoi
kletki. Semeinyi doktor.

13. Jaroshevskyi 0., Logvinenko A., Morozova 0. et al. Features of
Hemodynamics in Vertebrobasilar Arterial System in Young People,
Depending On Biomechanical Disorders Of The Musculoskeletal System.
Georgian medical news. 2018; 7(8): 48—53.

14. Lugo L. H. Garcia H. I., Rogers H. L. Plata Treatment of myofascial pain
syndrome with lidocaine injection and physical therapy, alone or in
combination: a single blind, randomized, controlled clinical trial. BMC
Musculoskeletal Disorders. 2016; 17 (1): P. 1.

15. Jaroshevskyi 0. Nonspecific symptoms of pain syndromes of cervicobrachial
localization and their dynamics under the influence of non - pharmacological
treatment. Wiadomosci Lekarskie. 2016; 69 (1): 10—3.

16. Singla, D., Veqar, Z., Hussain, M. E. Photogrammetric Assessment
of Upper Body Posture Using Postural Angles: A Literature Review.
Journal of Chiropractic Medicine. 2017; 16(2): 131-138. doi: 10.1016/j.
jcm.2017.01.005.

17. Qaseem A., Wilt T. J., McLean R. M. et al. Noninvasive Treatments for
Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline
From the American College of Physicians. Ann Intern Med. 2017; 166:
514-530.

Authors’ contributions:

According to the order of the Authorship.
Conflict of interest:

The Authors declare no conflict of interest.

CORRESPONDING AUTHOR

Olga G. Morozova

Department of Reflexology,

Kharkiv Medical Academy of Postgraduate Education
58 Amosova str., 61176, Kharkiv, Ukraine

e-mail: morozova.olga.0201@gmail.com

Received: 23.09.2018
Accepted: 17.12.2018



© Wydawnictwo Aluna

Wiadomosci Lekarskie 2019, tom LXXII, nr 1

PRACA POGLADOWA
REVIEW ARTICLE
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ABSTRACT

Introduction: In the modern literature, a variety of treatment regimens for periodontal diseases in pregnant women have been suggested and recommended for use in practical
public health. And yet the concept of “dental diseases prevention in pregnancy” does not fully reflect the essence of the necessary measures to maintain the dental health of
women during this period.

The aim: The aim of the present paper is to study the scientific literature on the issue of preventing periodontal diseases in pregnancy.

Materials and methods: The subject under discussion was considered on the basis of 59 sources on this issue, using the method of content analysis, comparative and
contrastive, analytical and biblio-semantic methods.

Review and conclusions: The analysis of scientific literature justifies the need for an integrated approach to treatment and prophylactic measures during the entire pregnancy
period. Furthermore, the review of literature sources allows us to advocate the need to improve the existing approaches and to develop new individual programs for primary and
secondary prevention of periodontal diseases in pregnant women, taking into account pathogenesis and the peculiarity of their course. Diagnosis of dental status in pregnant
women with assessment of early and long-term clinical observations provides a prognostic model of the course and outcome of dental diseases. Meanwhile, the introduction
of the follow-up observation for the maternity leave group enhances the dental health of pregnant women and prevents multiple pathological conditions of the unborn child.

KEY WORDS: pregnant women, periodontal diseases, prevention, treatment

INTRODUCTION
Currently, dental diseases in pregnancy form a separate link in
cariology and periodontology [1]. Hence, in the modern liter-
ature, a variety of treatment regimens for periodontal diseases
in pregnant women have been suggested and recommended
for use in practical public health. And yet the concept of “dental
diseases prevention in pregnancy” does not fully reflect the es-
sence of the necessary measures to maintain the dental health of
women at a high level due to the features of clinical presentation
and the influence of general status of the body during this period.
When analyzing the scientific literature data, it should
be noted that modern dentistry possesses a potent arsenal
of various methods and means for the prevention and
treatment of periodontal disease in pregnant women.
The variety of therapeutic and prophylactic measures is
conditioned by diverse and unequal approaches of the
researchers to the analysis of causes, mechanisms of origin
and development of gingivitis in pregnant women [2, 3, 4].

THE AIM
The aim of the research is to study the scientific literature
on the issue of preventing periodontal diseases in pregnan-
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cy. It is known that a woman’s pregnancy is an important
period in the formation of the child’s dental health and
preservation of a womans health. Therefore, the problem of
prevention and treatment of periodontal tissue and dental
caries in this category of patients remains relevant, despite
the numerous findings of domestic and foreign scientists,
devoted to the prevention of dental diseases in pregnant
women [1, 2, 5, 6].

MATERIALS AND METHODS

The subject under discussion was considered on the basis
of 59 sources on this issue, using the method of content
analysis, comparative and contrastive, analytical and bib-
lio-semantic methods.

Measures for the prevention of dental diseases during
pregnancy should be conducted from the time of the
first visit to the maternity welfare center and pregnancy
registration; although the optimal time to start their
implementation is a period of 3-6 months of pregnancy
planning. At present, the scientific literature suggests a new
view upon this issue: prevention should be carried out not
only during pregnancy and after the child’s birth, but also
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during the period of pregnancy planning - progenesis,
or the preparatory stage for pregnancy [7, 8]. Numerous
scientific studies, justifying the preventive and therapeutic
schemes, recommend taking into account the activity of the
carious process [1,2,3,5,6,10, 18, 23, 24, 27], the condition
of periodontal tissues, general and local risk factors for the
development of dental diseases, the state of oral hygiene
[9, 10], the somatic pathology and diversity of nutrition
in pregnant women [2, 5].

REVIEW AND DISCUSSION

In Ukraine, it is considered relevant and necessary to
achieve the maximum effect in the prevention of dental
diseases through the implementation of women’s medical
examination during pregnancy and coordinated work of
gynecologist, psychologist, geneticist and dentist, to whom
the woman should be referred after the first visit to the
maternity welfare center [11]. At the dentist’s office, it is
necessary to organize the individual oral hygiene training
for pregnant women, help them in selecting basic and
accessory items and hygiene products, sanitation of the
oral cavity, and professional hygiene. It is considered that
the emphasis on prevention in pregnant women should
be exerted by the integrated efforts of obstetricians, gyne-
cologists, pediatricians, parents and with the support of
healthcare facilities [12, 13]. Thus, domestic studies have
introduced a scheme for dental prophylactic medical ex-
amination of pregnant women, which includes preventive
measures during pregnancy and after the infants birth until
they reach the age of two years [13]. This scheme contains
individually selected programs for the prevention of dental
diseases in accordance with the trimesters of pregnancy.
The prophylactic regimens use products manufactured by
R.O.C.S. enterprise.

It is known that the purpose of preventive measures is
the improvement of the woman’s health, enhancing her
dental status and carrying out antenatal prevention of caries
in milk and permanent teeth, the anlage of which occurs
during pregnancy [14]. Therefore, it has been proven that
under modern conditions, the optimal way to organize
dental care is to conduct prophylactic medical examination
of pregnant women [13].

Pregnancy is a complex physiological process, during
which the periodontal tissues undergo pronounced chang-
es. A number of major causes that affect the periodontal
tissues of pregnant women have been revealed: they include
the change in the concentration of hormones, actively
produced for optimal fetal development; the increase of
oral flora pathogenicity; the change in calcium phosphorus
homeostasis, which leads to decreased resistance of peri-
odontal tissues in a pregnant woman [15, 16, 17]

It is important to note that in deterioration of the general
condition of the body during pregnancy, reduced quality
of individual oral hygiene or complete disregard of this set
of actions is quite possible [2, 3, 5, 10].

The latter affects not only the course of pregnancy, but also
the frequency and nature of dental pathology in this period.
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From the scientific literature it is known that dental status of
pregnant women is characterized by high prevalence of car-
ies and periodontitis (more than 90%), the severity of which
depends on the severity of extragenital pathology [18], and
pregnancy in its turn aggravates the course of inflammatory
and dystrophic processes in the periodontium. As a result,
oral cavity sanation is required in 92.06% [19].

Most researchers advocate the opinion about high
preventive efficiency of rational individual oral hygiene
in combination with professional hygiene during the ges-
tation period and fostering motivation to implement the
recommendations of specialists [12, 14, 20].

To date, there are numerous items and means for person-
al oral hygiene; general schemes of treatment and preven-
tion for inflammatory gum diseases have been developed.

Therapeutic and prophylactic regimens, used to improve
the oral condition of pregnant women are known [2, 5, 6,
21, 22] to be aimed at reducing plaque formation, inhi-
bition of oral microflora, increase of hard dental tissues
resistance [23]. However, taking into account the specificity
of the group on maternity leave, the choice of effective
therapeutic and prophylactic schemes remains a rather
difficult task. Meanwhile, the development of effective
methods for prevention and treatment of local gingivitis
in women during pregnancy is relevant and at the same
time remains insufficiently effective.

It is known that pregnancy is a physiological process that
requires the body to reorganize many types of metabolism
and subsequently leads to changes in the body’s environ-
ment, in particular blood and saliva [15, 21, 24].

According to the scientific literature, the greatest mani-
festation of inflammatory phenomena in the periodontal
tissues is observed in the second trimester of pregnancy,
whereas the critical growth of cariogenic situation in the
oral cavity occurs in the third trimester, which allows us
to determine the optimal periods of dental examinations
and develop a differential approach to preventive measures
[1,2, 25, 26]. Yu.G. Chumakova [27] further suggests the
use of measures aimed at normalizing the function of the
salivary glands and maintaining homeostasis of the oral
cavity, correction of mineral metabolism and local rem-
ineralizing therapy.

In order to prevent dental caries and periodontal dis-
eases, it is recommended to prescribe, as topical agents,
solutions of sodium fluoride, calcium gluconate or glycer-
ophosphate, Remodent, combining them with the action
of helium-neon laser, the use of antihypoxant and mexidol
antioxidant in toothpastes (Mexidol dent) [23], coating
varnishes, gels, sealants for teeth, hemostimulants [8]. It is
also considered expedient to use non-medicinal products
- auto- and hydromassage, chewing dense food.

Yu.G. Romanova [21] developed a course for prevention
of diseases of hard dental tissues and periodontium during
pregnancy with the use of toothpaste and dental elixir “Fito-
dent” topically and the use of purple echinacea extract per os.

For secondary pathogenetic prevention of dental diseas-
es in pregnant women, the effectiveness of oral intake of
calcium [26], fluoride, mono- and multivitamins, extracts
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of eleutherococcus, echinacea, biologically active additives
“Bioca lutevit” and sea kale has been proven [5, 24]. O.V.
Kravchenko [25] recommends the introduction of a set
of preventive measures, including individual oral hygiene
with coating of hard dental tissues with fluorine-containing
varnish, prescription of “Calcium-D3 Nycomed” prepara-
tion during pregnancy to prevent major dental diseases,
improve the functional properties of the fetoplacental
system, prevent fetal hypotrophy and promote the correct
development of the dentoalveolar system. The use of “Cal-
cium-D3 Nycomed” chewing tablets leads to saturation of
oral fluid with basic mineral components and contributes
to the decrease of dental enamel permeability in women.

N. Gadzhula [5] showed the effectiveness of individual
approach to the prevention of dental caries in women in
gestational and lactational periods usinglocal and systemic
(“Biocalcovite”) influencing factors.

At the same time, the mechanisms of the formation and
development of the carious process, as well as the pathology
of periodontal tissues have individual characteristics with
respect to the reactivity and resistance of each individual,
and in particular pregnant women [28, 29].

The result of scientific and practical research is the de-
velopment of primary and secondary prevention regimens
[2,3,5,11,21,22,23,26,27, 30, 31] of dental pathologies
during pregnancy, based on modern diagnostic methods.

Itis highly important to be aware of the correct informa-
tion approaches to clinical and additional examination of
women during pregnancy, which will allow us to substan-
tiate the high-quality, individualized, etiological, patho-
genetic treatment and prevention of periodontal diseases.

Borisenko A.V. et al. advocate the identification of cor-
relation relationships between clinical and laboratory (cy-
tological) indicators: new gradations of semiquantitative
and qualitative cytological indices from the sites of oral
mucosa and periodontium have been discovered, which
allows improving diagnosis, predicting the course of mu-
cous diseases of the oral cavity and periodontium, devel-
opment of adequate and modern therapeutic measures in
pregnant women [32]. Virtually every pregnant woman in
the third trimester develops latent iron deficiency, against
the background of which IDA develops in 30-40% [33,
34]. According to the literary data [Budanov], changes
in the hemogram and the parameters of iron metabolism
increase respectively to the degree of iron deficiency. It
was found that the serum erythropoietin values were sig-
nificantly different in the same degree of anemia, which
depends on the absolute parameters of hemoglobin and
hematocrit. That is why the study of adequacy in serum
erythropoietin production, reduction in red blood cell
count, saturation ratio of iron transferrin, increase in the
total iron binding capacity of blood serum - pathogenetic
mechanisms of the onset of anemia - is reasonable and
justified. The above data occupy a significant place in the
planning of therapeutic and prophylactic measures for
women during pregnancy.

L.N. Denisenko [35] recommends to identify pregnant
women with iron deficiency anemia as a risk group for

dental pathology with an increase in the number of ex-
aminations every two months to prevent dental changes
and development of complications. The author suggests
compulsory prophylactic medical examinations in the
postpartum period. Meanwhile, in the group of increased
risk for development of dental diseases, it is necessary to
pay closer attention to primigravida women aged 18-20
with IDA and to increase the number of examinations and
sanation for these patients (monthly).

Interesting are the data provided by Skryabin V.V. [36], in
which the evaluation of the LII index in pregnant women
as an integrative indicator of “white blood” is more infor-
mative than the standard blood test. Thus, the increase in
the digital values of LII and the tendency to increase in
the percentage of lymphocytes during the first trimester
is prognostically unfavorable for the development of any
complications of pregnancy - inflammatory reactions and
increase in endogenous intoxication.

At present, the scientific literature provides the data that
the development of inflammatory periodontal diseases
in pregnant women is determined by the action of many
factors acting at the systemic level and arising during
pregnancy, in particular, determination of the immune
and hormonal status, bone metabolism [37]. The authors
[38] conducted studies on the clinical and immunological
features of periodontal status and cytokine profile in the
oral cavity of pregnant women, which showed an increase
in frequency and severity of the pathology in both hard and
periodontal tissues, oral mucosa in pathological pregnancy.

Thus, Dubrovskaya M.V. et al. (2013) have established
the effect of exogenous and endogenous factors acting
locally and systemically: deterioration of oral hygiene,
smoking, extragenital pathology, immunosuppression
and local cytokine imbalance, which is closely related
to gestosis [37]. In order to enhance the diagnostics and
prognosis for the development of inflammatory diseases
in pregnant women, the authors recommend using the
analysis of cellular immunity indices (CD 3 -, CD 4 -, CD
8 -,CD 16 -, CD 22 - lymphocytes) and the content of the
tumor necrosis factor-a, interleukin 4, less pronounced
interleukin-8, transforming growth factor-p 1 in the oral
fluid. Furthermore, disorders of immune homeostasis in
pregnancy complicated by gestosis (significantly more pro-
nounced) have been established, which contributes to the
development of gingivitis and periodontitis. Imbalance of
cytokines in the oral fluid can be used as a diagnostic and
prognostic marker of the onset of periodontal diseases and
even the severity of their course [38]. The latter should be
taken into account when planning individual preventive
measures for the period of pregnancy.

At the same time, the researchers’ attention is attracted
by a new molecular biological method - polymerase chain
reaction (PCR), imitating the normal replication of nucleic
acids using universal primers and giving the opportunity to
obtain fragments of DNA sequences sufficient for detection.
The PCR technique allows to determine microorganisms in
sufficiently small amounts when it is not possible to detect
them by another method [39]. In addition, the quantitative
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and qualitative detection of major parodontopathogens
DNA allows to assess the degree of dysbiotic disorders
of oral microflora, to prescribe adequate therapy and to
evaluate the effectiveness of treatment [40]. In dentistry,
modern molecular methods open up new perspectives in
solving the problems of etiology and pathogenesis of dental
diseases, and, consequently, in addressing prevention and
treatment issues.

It is important to observe that Toll-like receptors consti-
tute the most powerful cell modulators. Due to the atrau-
matic nature of the material sampling for PCR diagnostics,
this method is acceptable for women during pregnancy.

Thus, domestic clinical and laboratory studies of buccal
epithelium in pregnant women established the presence of
allele G, which is reliably associated with the occurrence
of inflammation in the tissues of periodontium. Therefore,
today it is necessary to take into account the diagnostics
of genes polymorphism, namely Asp299Gly of Toll-like
receptor (TLR 4), in order to predict the occurrence and
development of inflammatory diseases of periodontal tis-
sues, which is important for justification and development
of prophylactic and therapeutic measures in pregnant
women [41, 42, 43].

It should be noted that pregnancy and childbirth are
extremely powerful emotional factors, which significant-
ly affect all psychosomatic components of women. The
problem of cause-and-effect relations in the formation and
development of periodontal tissue diseases remains im-
portant from the point of view of the role of psychosomatic
relationships. Thus, according to the scientific literature, the
indices of vegetative regulation and the psychoemotional
status of pregnant women indicate the sufficient vegetative
support of activity and a high level of adaptive and com-
pensatory possibilities of the body [44]. The obtained data
are included in the scheme for prophylaxis of periodontal
diseases during pregnancy [45].

It is known that the level of health in a pregnant woman
largely forms the somatic and dental health of a future
child, determines the physiological course of pregnancy,
childbirth and the postpartum period, as well as further
optimal functioning of the woman’s body [11].

It should be noted that the problem of preventing dental
diseases in pregnant women have always attracted the at-
tention of dentists. In most European countries, the preven-
tion programs for dental diseases have been implemented,
and they have yielded positive results [7, 46, 47, 48, 49].

The American Academy of Periodontology (AAP) of-
fers recommendations as follows: all pregnant women,
as well as women planning pregnancy, should undergo
periodontal examinations with possible implementation
of preventive or therapeutic procedures [50]. To date, the
effectiveness of preventive measures has been proven. They
are implemented by dentists during the period of pregnan-
cy and in the postpartum period [1, 2, 5, 19, 21, 13, 23].

It is important to remember that during pregnancy and
breastfeeding, the need for vitamins and trace elements is
increased; the deficiency of them is due to intensification
of metabolic processes.
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It is necessary to pay attention to the significant amount
of data from the scientific literature on the prescription
of vitamin and mineral complexes, as well as studies of
their interaction in pregnant women [51]. It is known that
increased diet does not ensure the satisfaction of require-
ments of the woman’s body during pregnancy. Deficiency
of vitamins and microelements during pregnancy adversely
affects the health of not only the future mother, but also
the vitamin and mineral status of the fetus, which greatly
increases the risk of perinatal pathology, the rate of phys-
ical, mental and psychic disorders, as well as congenital
malformations [52, 53].

Improper nutrition of pregnant women can be reflected
as an excessive increase in the body weight of a pregnant
woman and fetus, as well as decrease in the body’s defense
systems. During pregnancy, the intensity of metabolism
and elimination of vitamins and microelements undergoes
changes [54]. A number of foreign authors indicate the
need for significant changes in the diet of pregnant women.
At the same time, future mothers should not “eat for two’,
but the level of micronutrients during this period should
be increased by 20-40% [55, 56, 57, 58, 59].

At present, foreign authors discuss the concept of mi-
cronutrient programming for the development of the
future baby during pregnancy [57]. The expediency of
using multivitamin complexes today should be considered
through the prism of the body’s physiological need, and not
as an action of medications [52]. The main task of dentists,
obstetricians and gynecologists is to create a conscious
understanding of the importance of timely dental care
in pregnant women by forming a positive motivation for
dental care in mothers-to-be [4].

When carrying out dental preventive and therapeutic
measures in pregnant women, it is necessary to take into
account that the woman should be in a semilying position.
During manipulations, one should monitor the blood pres-
sure, heart rate, whose changes are caused by psychoemo-
tional stress in anticipation of pain and are possible during
the visit at the dentist’s.

Very important and interesting are the data from the sci-
entific literature in which a comprehensive individualized
treatment of pregnant women with inflammatory changes
in gingival tissues is substantiated for the first time with the
use of topical medications “Tonzinal”, “Propol”, “TsM-2”
plates with calcium, and “Apilaka’, Magne B6 for combined
action on the body [45].

In the research, the leading indicators of changes in the
womans body during pregnancy are the psychological and
hemodynamic characteristics of the pregnant woman, the
mineralizing function of the oral fluid, the state of oral hy-
giene, and the intensity of the carious process. The concept
of primary prevention of periodontal diseases in pregnant
women has been developed, based on individualized ac-
tivities and means taking into account the general state
of health, gynecological anamnesis, features of nervous
regulation, dental status, living conditions, the presence
of bad habits, and the level of education of the pregnant
woman [60, 61].
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CONCLUSIONS

In the present article, the main schemes and modern
approaches to the prevention of periodontal diseases in
pregnant women have been examined. Analyzing the
above, it can be concluded that an individual approach
to primary and secondary prevention of changes in the
periodontal tissues of pregnant women is obviously seen
as the only way for the problem solving. This can be
implemented through the detailed study of somatic and
dental history, functional systemic changes of the entire
body, establishing a set of individual preventive measures
and improving therapy of the revealed disturbances in
the periodontal tissues.
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ABSTRACT

Introduction: the problem of increase of viral hepatitis incidence which are transmitted in the haemocontact (parenteral) way remains unresolved in the majority countries of the
world. The special relevance is acquired lately by a problem of increase of risk of transfer of an infection among children of teenage age, youth, in the main ways of transmission
of infection among which there is a risky behavior, addictions (the injection use of narcotic substances) and the unprotected sexual relations due to the lack of informing and
awareness of risk of a disease and irreversible losses of health in the future.

The aim: Studying of regional features of incidence of parenteral viral hepatitis among children and teenagers with justification of the priority directions of prevention of its
increase in the context of implementation of regional comprehensive programs became a research objective.

Materials and methods: Data from official forms of the statistical reporting on cases of diseases of viral hepatitis (sharp and chronic) in forms No. 1, No. 2 “The report about
separate infections and parasitic diseases” (annual) MZ of Ukraine became primary material for a research. For achievement of a goal methods have been used: system approach,
medico-statistical, graphic and conceptual modeling, and organizational experiment.

Review: During a research of 2007-2016 it has been established that the majority of viral hepatitis's in Ukraine (58,79 = 0,44%) is diagnosed in a chronic stage of a disease, and
especially in the Kirovohrad region (80,35 + 2,14%). Increase of incidence of parenteral viral hepatitis’s B and Cin the Kirovohrad region has happened in age group of children of
15-17 years to prevalence in structure of incidence of children of chronic viral hepatitis’s of hepatitis C (52,7 + 5,8%) that demands search of the medico-organizational reasons of
formation of the established incidence tendencies for a solution of the problem of their distribution due to early preventive intervention within complex program social influence.
Conclusions: Accounting of regional features of incidence of parenteral hepatitises became scientific justification for acceptance to execution of the comprehensive regional
social program of prevention of their distribution among teenagers and youth of the Kirovohrad region.

KEY WORDS: integrated social approach, children’s population of teenage age, parenteral viral hepatitis's
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INTRODUCTION

According to public data provided by the World Health
Organisation (WHO) 3.5% of the world population (in
the uncertainty interval 95%: 2.7-5.0%), or 257 million
people (199-368 m) have chronic HBV-infection (with
positive serology HBsAg for at least 6 months), and 686
thousand people die of HBV-infection every year. World
Hepatitis Day has been annually held on July 28 since 2011
on the initiative of World Hepatitis Alliance (WHA) to

commemorate the birthday of Nobel Laureate, professor
Baruch Samuel Blumber, whose scientific research was
dedicated to the fight with HBV-infection, and other par-
enteral/hemocontact types of viral hepatitis, that indicates
the recognition of the global scope of this problem [1-5].

Studied by us dynamics of the viral hepatitis incidence
rate among children and teenagers in Ukraine, as well as
among the total population demonstrates yearly growing
tendencies (from 25.8 in 2007 to 29.67 per 100 thousand
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of the total population in 2016 and from 11.87 in 2007 to
18.16 per 100 thousand in 2016).

The specific aspect of the spread of parenteral viral hepa-
titis is its hemocontact transfer mechanism, when the virus
is present practically in all the fluids of the infected person
(saliva, urine, blood, nasopharyngeal fluids, tears, sperm,
cervicovaginal fluids and so on). Infection through the con-
tact of the damaged epithelium of the healthy person with
fluids contaminated with parenteral viral hepatitis is plausi-
ble, and it should be noted that this virus can be transmitted
starting from the middle of the incubation period [6-8].

Parenteral viral hepatitis (especially hepatitis C, the course
of which can be accompanied by jaundice at the ratio 1:4,and
which can also develop chronic state (up to 80.0% of cases)
sometimes can be asymptomatic at early stages. Epidemic
spreading also takes place due to the fact that infected peo-
ple simply are not aware that they have already become the
source of infection. The spread of parenteral viral hepatitis
among teenagers and youth becomes a pressing problem due
to their risky behavior (for example, making tattoo, piercing
with violation of aseptic rules), unprotected intercourse and
bad habits (use of parenteral narcotics) [9, 10].

THE AIM

The aim of the study: to examine regional peculiarities of
the incidence of parenteral viral hepatitis among children
and teenagers with the following verification of its key
methods of prevention in the context implementation of
regional, complex programmes.

MATERIALS AND METHODS

Starting material for research became data from official
forms of statistical accounting on viral hepatitis cases (acute
and chronic), namely accountability forms # 1 and # 2 “The
Report on Definite Infections and Parasitic Diseases” (an-
nual), The Ministry of Health of Ukraine. To successfully
reach the research aim the following methods were used:
systemic approach, medico-statistical analyses, graphic and
conceptual modeling, organizational experiment.

REVIEW AND DISCUSSION

The analysis of viral hepatitis incidence rate among children in
Ukraine showed gradual increase of the index from 11.87 in
2011t0 18.16in 2016, thatis 1.53 times more as much (p<0,01).
Regional peculiarities of high indicator values in 2016 (Za-
karpatska Region (162.45), Zhytomyrska Region (62.15) - by
comparison, the average indicator in Ukraine is 18.16 per 100
thousand of the total population) — were caused by high inci-
dence rate of viral hepatitis A (in Zakarpatska Region (161.07),
Zhytomyrska region (58.86), by comparison, the average indi-
cator in Ukraine is15.18 per 100 thousand the corresponding
population). Viral hepatitis B incidence rate was the highest
among children of Vinnytska Region (5.12), Zhytomyrska
Region (2.47) and Kirovogradska Region (2.35), by comparison,
the average indicator in Ukraine is 1.13 per 100 thousand of the
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total population. Chronic viral hepatitis occurred in children
more often in Vinnytska Region (4.09), Ivano-Frankivska
Region (2.86), Khersonska Region (2.84), Poltavska Region
(2.55), Zaporizka Region (1.71), Ternopilska Region (1.48),and
Kirovogradska region (1.17), the average indicator in Ukraine
is 0.97 per 100 thousand of the total population.

The increase in incidence rate is observed with the increase
in age. Thus, the highest indicators of disease incidence rate
are among early teens (10-14 years) and mid teens (15-17
years). As for acute viral hepatitis B and C, the highest inci-
dence rate was in the age group from 15 to 17 years (3.69 and
0.51 per 100 thousand of the total population) (Fig.1.and 2.).

Chronic hepatitis incidence rate among children from
birth up to 17 years was the highest among late teenagers
from 15 to 17 years old with negligible fluctuations (1.72
per 100 thousand of the total population ) (Fig. 3).

In the structure of chronic hepatitis incidence rate parenteral
viral hepatitis B and C show almost the same prevalence with
negligible predominance of chronic viral hepatitis C (52.7 + 5.8 %
and 44.6 * 5.78 % respectively), with significant predominance
among children in the age group from 15 to 17 (369 and 0.51
per 100 thousand persons of the total population respectively).

With the knowledge of the main ways of parenteral viral
hepatitis transmission among teenagers, domestic and world’s
experience, results of our research, we have suggested complex
intersectoral approach to prevention of the parenteral viral
hepatitis spread among teenagers as exemplified by Kirovo-
gradska Region. Today’s teenagers, namely peculiarities of
their growth, as well as shaping in them health-conscious
behavior, are in the center of attention. Enforcement of
preventive work, thanks to combined efforts of medical, ed-
ucational sector and health care services. The latter requires
organizational and managemental interventions on all the
components of quality health care provision (according to
A. Donabedian: structure, process, outcomes). The structural
component concerns resources provision (staff acquisition,
material and technical facilities), organization of work of
primary health care professionals, that provide accessibility
of health care to the population. It also requires quality man-
agement of specialized health care (with the involvement of
clinics “Friendly to the Youth”) with the aim of identifying
groups of increased risk of parenteral viral hepatitis spread and
providing prophylactic observations. The structural compo-
nent is directly connected to the process component, which
implies taking necessary preventive, diagnostic and treatment
and rehabilitation measures among teenagers.

The first positive results of scientifically justified innovations
were in Kirovogradska Region, where the regional programme
was adopted. Regional departments of health care, education
and science, physical culture and sport, tourism took part in
the implementation of this programme. The first stage of im-
plementation of the suggested approach became the improve-
ment of educational work among teenagers, with the help of
mass media, non-governmental organizations, specialists on
healthy lifestyle from Health centers, «Clinics Friendly to the
Youth», volunteers, medical specialists, educators that are in
every day contact with teenagers. Combined educational work
and consulting teenagers and their families on psychosocial
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issues is also practiced. We expect positive medico-psycho-
logical results from the safe behavior of teenagers. It can
help solve problems, connected to risk factors and ways of
transmission of parenteral hepatitis viruses, as well as provide
freedom of choice for the people with the maximum aware-
ness. Psychosocial consulting helps teenagers develop certain
psychological skills that are necessary for solving conflicts with

the peers, resisting group pressure. Detecting conditions for
the proper development of teenagers, individual approach
to education and prophylactic influence are very important.
Programmes on healthy leisure organization were developed,
with the involvement of the youth and teenagers into socially
useful, creative and sociocultural activities, sports, tourism,
art etc. Trainings for parents were also introduced. Not only

97



Nataliia V. Medvedovska et al.

medical professionals but also cultural and social workers took
part in these trainings. Accessible for parents training system
ONLINE is planned to be launched. Medical professionals
will give consultations on reproduction issues, prevention of
the spread of infections including hemocontact (parenteral)
way. Social workers, psychologists and lawyers will also take
part in the project. In addition “Health Day”, “Family Day”,
«Child Health Day» where held. Teenagers and their families
got additional knowledge about parenteral viral hepatitis risk
factors and ways of transmission. Free of charge possibility to
make laboratory test on the presence of parenteral viral hep-
atitis infection was offered during the event. We must admit
that most of the participants used this possibility.

United work of general practitioners and educators targeted
at detection of teenagers in the risk group of spreading par-
enteral viral hepatitis is planned for the next stage. For these
teenagers personalized recommendations on the frequency
of prophylactic observations will be worked out, quite pos-
sibly pediatric gynecologists, urologists, dermatologists and
psychologists will be involved.

Prevention of parenteral viral hepatitis spread among
teenagers is still the issue of the day in today’s difficult so-
cio-economic situation. The study of the regional problem
of the increase in parenteral viral hepatitis incidence among
teenagers of Kirovogradska Region, justifying measures
directed at improving prevention of its spread starting from
teenage years, which were included into the regional social
programme adopted on the level of the regional state admin-
istration, and resolutions on its implementation with the list
of planned measures on the township and district levels in
Kirovogradska Region proved to be medically and socially
effective. Implementation of justified approaches showed
the readiness of the primary health care professionals, edu-
cationalists, workers of social and cultural sectors for taking
an active part in shaping healthy attitude to personal health
among teenagers. We hope it will help to prevent parenteral
viral hepatitis in the region. This experience became of imme-
diate interest in light of the local authority reform, when local
communities have the right to solve local health care issues.
According to the law of Ukraine from 05.02.2015 # 157-VIII
“On Volunatry Association of Communities’, local com-
munities are responsible for primary health care provision.
In such a way, changes in the current rules and regulations
promote cooperation between local communities, and local
self-government, which includes prevention of spread of
parenteral viral hepatitis among teenagers. Identified regional
peculiarities of the state of health of the population should
be at the core of future cooperation with implementation
of early preventive interventions with the aim of prevention
irreversible loss, especially among children and teenagers.

CONCLUSIONS

Found regional peculiarities of increase in parenteral viral
hepatitis case rate among teenagers in Kirovogradska re-
gion induced us to work out approaches to improvement
of its prevention specifically among teenagers of the re-
gion. Suggested steps were approved by the regional state
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administration; they were taken into account and became
a scientific foundation for developing and implementation
of the complex regional social programme targeted at pre-
vention of parenteral hepatitis spread among teenagers of
Kirovogradska region.
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ABSTRACT

The concepts, content and significance of predictive-personified medicine that are able to improve the quality of treatment, using genetic information when choosing the medical
procedures that are necessary for a particular person are considered. Characteristic of the principles of predictive-personified medicine and its fundamental foundations are
carried out: genomics; proteomics; metabolism; bioinformatics The history of the formation and development of predictive-personified medicine in the world is investigated,
the relevant legal documents are analyzed.

The main advantages of predictive-personified medicine are determined: detection of an illness at an earlier stage, when its treatment is more efficient and cheaper; division
of patients into similar groups for the choice of optimal therapy; reduction of adverse reactions to drugs by more effective early assessment of individual negative reactions;
improvement of the selection of new biochemical indicators, allowing to control the action of medicinal products; reducing the time, cost, and the number of failures in clinical
trials of new treatments.

Itis noted that in Ukraine none of the well-known projects approved by the American and European committees on gene therapy are implemented. However, the priority direction
of research in the field of genetics is chosen annually by more and more medical institutions of Ukraine. Examples of the introduction of predictive-personified medicine into
medical institutions and scientific institutes in Ukraine are presented.

Itis concluded that ensuring the effectiveness of this direction of modern medicine depends on the elimination of many problems of socio-managerial and regulatory nature.
In addition to their solution, the priority tasks in this area include the carrying out of significant informational and enlightening work with the population; increase of state
funding for the development of preventive medicine; creation of public-private partnership of base centers.

KEY WORDS: predictive-personified medicine, genetic predisposition of a person, molecular-genetic level, social-managerial and regulatory-legal problems

INTRODUCTION

The concept of predictive-personified medicine is actively
discussed in many countries around the world, including
in Ukraine. According to most scholars, predictive-per-
sonified medicine can add to substantially improve the
quality of treatment. On the basis of genetic information,
the physician should identify at the molecular-genetic
level the patient’s individual inclination to the disease and
identify the pathways for early prophylaxis and, by correc-
tion, mitigate the adverse effects of functionally defective
products of polymorphic genes. Predictive medicine can
forecast the disease [1]. As for personified medicine, this
fact proves its significance. According to numerous phar-
macological studies, 40% of medications are not effective
enough because they are aimed at a standard approach to
the patient. At the same time, knowing about the genetic
features of a person, the doctor will be able to choose
the most effective medication and optimal, effective, safe
dosage for the organism of a specific person. The effective-
ness of the implementation of theoretical developments
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of predictive-personified medicine in practical medical
activities is hampered not by solving a number of issues of
an organizational-a managerial, organizational, medical,
legal, social, moral and ethical nature.

THE AIM

The aim of the article is a consideration the essence of pre-
dictive-personified medicine in relation to its effectiveness,
as well as to identify socio-management and legal-regula-
tory problems of its implementation.

MATERIALS AND METHODS

Methods of research selected based on the purpose of the
study. In order to establish the objectivity and validity of
scientific statements and conclusions, during the conduct-
ed research a complex of general scientific and special
scientific methods was used, in particular such as: the
formal legal method, comparative legal method, analyt-
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ical, etc. The formal legal method was used to clarify the
content and essence of European legal documents in this
area; with the help of the comparative legal method the
approaches to the introduction of predictive-personified
medicine in the world and in Ukraine were elucidated; the
analytical method contributed to the study of problems and
disadvantages of the introduction of predictive-personified
medicine in order to eliminate them.

Also the scientific-heuristic potential of such philosophi-
cal methods of research as synthesis, deduction, induction,
abstraction is used.

REVIEW AND DISCUSSION

The only and unequivocal term for the definition of pre-

dictive-personified medicine has not yet acquired its final

form, in the USA and European countries, for the most
part, use the term predictive-preventive and personified
medicine (PPPM). Its meaning is seen in determining
the individual inclination to the development of diseases
at the molecular genetic level, resulting from a mutation
and genetic polymorphisms. The main tasks of the PPPM
include: 1) the detection of signs of the disease at the stage
of preclinical pathology with the identification of targets
adequate for pharmaco-prevention; 2) pharmaco-correc-
tion of the revealed violations for the purpose of pharma-
co-prevention, which belongs to the category of preventive
measures that contribute to suppressing the pathological
process at the preclinical stage [2].

The PPPM is based on the following principles:

- predictability (prediction), which allows predicting the
disease based on the individual features of the genome
and create a probable health outlook based on genetic
research;

- prevention (prophylaxis), which at the preclinical level
helps to prevent the emergence of diseases through their
prevention, as well as vaccines and drugs for «repair» of
damaged genes;

- personalization, based on an individual approach to each
person (creation of a unique genetic passport for patient
treatment and control of the health);

- wide collaboration of various doctors-specialists and
patients, and also on the transformation of the patient
from the subject of treatment into the object of the
medical process.

The fundamental basis of the PPPM include:

- genomiics (a chapter of genetics that investigates the ge-
nomes of living organisms and the principles of coding
proteins; genomics provides scientific information about
individual genetic features of the patient, thus determines
the charecter of the disease and reaction to certain types
of treatment);

- proteomics (the branch of molecular biology, which de-
fines a complete set of proteins that are associated with a
specific physiological or pathological state; its main task
is to quantitatively analyze the expression of proteins
in cells, depending on their type, state or influence of
external conditions);
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- metabolomics (engaged in the study and analysis of
metabolism - a collection of all low molecular weight
metabolites of biological fluids, tissues and cells of the
body; some of the low molecular weight metabolites can
become indicators of pathological conditions);

- bioinformatics (creates informative information bases
in the sphere of PPPM).

Predictive medicine was initiated in the 80’ and 90’s of
the twentieth century and formulated by the Nobel Prize
winner Jean Dausset, whose the innovative work outlines
the main principles that have contributed to the develop-
ment of key ideas by the description of systems of antigenic
tissue compatibility (HLA, human antigens of leukocytes)
in predictive, preventive, personalized, and participative
medicine (4P medicine) and subsequently reflected in the
human genome project.

Today, the concept of PPPM is thoroughly discussed at
international conferences, including the Cambridge, Ox-
ford University (2010-2012), the International Symposium
on Biopredictors (Dresden, Germany, 2011), the First Eu-
ropean Congress on the PPPM (September 2011) , which
founded the European Association of PPPM (EPMA). The
Association has a clear structure for achieving the best
coordination of multiaspecting activities related to the
principles of the PPPM throughout Europe, which includes
National Representatives of all 27 EU Member States and
Associate Members (eg Israel, Serbia, etc.). Note that on
July 1,2011, the Board of Directors of EPMA approved the
National Representative in Ukraine.

To the basic European legal documents, we will attri-
bute the Universal Declaration on the Human Genome
and Human Rights dated 11.11.1997 (UN, UNESCO),
the International Declaration on Human Genetic Data
of 16.10.2003 (adopted by the resolution of the General
Conference of UNESCO on the report of the Commis-
sion IIT on 20th plenary meeting), the Resolution of the
Inter-Parliamentary Assembly of the CIS member-states
329-12 “On the ethical and legal regulation and safety of
genetic medical technologies in the CIS member states”,
the Explanatory report to the Additional Protocol to the
Convention on Human Rights and biomedicine concerning
genetic testing for medical purposes.

The modern concept of the PPPM provides for a complex
integrative function of scientific, medical, preventive and
educational institutions, requires the use of not only mod-
ern diagnostic tests and equipment, but also appropriate
modernization of the system of state guarantees, financing,
with the possible involvement of private sources, and legal
norms of interaction between the physician and the patient
[3,]. The main advantages of PPPM include: identifying a
disease at an earlier stage, when its treatment is more efficient
and cheaper; division of patients into similar groups for the
choice of optimal therapy; reduction of adverse reactions
to drugs by more effective early assessment of individual
negative reactions; improvement of the selection of new
biochemical indicators, allowing to control the action of
medicinal products; reduction of time, cost and number of
failures in clinical trials of new treatment methods [4, 17].
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Experts have proved the genetic predisposition to such
diseases as: hereditary thrombophilia, cardiovascular
diseases, respiratory diseases (bronchial asthma), joint
pain, miscarriage, gastrointestinal tract (celiac disease),
endocrine diseases (diabetes mellitus), oncological diseases
(breast cancer).

In Ukraine, none of the well-known projects approved
by the American and European Gene Therapy Committees
are being implemented. However, the priority direction of
research in the branch of genetics is chosen annually by
more and more medical institutions of Ukraine [5, p. 35].
Here are some examples.

The major research center is the Institute of Genetic and
Regenerative Medicine of the National Academy of Medical
Sciences of Ukraine, which has departments of cell and
tissue technologies with laboratories of immunology; of
cell and tissue cultures, experimental modeling; genetic
technologies with laboratories of genetic-engineering
biotechnologies; of gene-cell modifications; of genetic
diagnostics with laboratories of DNA-diagnostics, cyto-
genetics, metabolomics.

The concept of strategic development of the Odessa
National Medical University for the period 2017 - 2019 as
one of the main tasks of the introduction of the work of
the departments provides a new scientific direction, taking
into account predictive medicine, neurology, NBIC-tech-
nologies.

Scientific researches related to molecular genetic mark-
ers in sports are conducted jointly by the Department of
Human Biology of the National University of Physical
Education and Sports of Ukraine and the Laboratory of
Theory of Methodology of Sport Training and Reserve
Opportunities of athletes at the Research Institute of the
National University of Physical Education and Sports of
Ukraine.

Today, person-based research can be conducted in se-
lected regions of Ukraine. So, at the Interregional Center
for Medical Genetics and Prenatal Diagnostics in Kryvyi
Rih (Dnipropetrovsk Region), a laboratory of molecular
genetics “Genomics”, which equipped with the latest unique
equipmentwas, opened.

Specialists have developed and successfully implement
such areas as diagnosing the genetic causes of male, female
infertility and other reproductive disorders; detection
of predisposition to oncopathology (breast and ovarian
cancer); cardiovascular diseases (heart attacks, stroke,
hypertonic disease); diabetes mellitus (type I, type II);
individual selection of medicaments (medication against
hypertension, allergies, antitumour, etc.). In addition,
thanks to unique equipment for the first time in Ukraine
is introduced the most complete and quick diagnosis of
cystic fibrosis - a widespread hereditary disease that can
manifest itself in the form of pathology of the respiratory,
gastrointestinal and reproductive systems, and without
timely treatment it leads to the death of the patient and
can not be diagnosed with general clinical methods. Fur-
themore, the mild form of this disease manifests itself in
the form of male infertility of unclear origin [6].

The formation and development of the PPPM requires
solving many tasks. S.Suchkov, M.Legg, M.Paltsev, O.Gol-
ubnichna among tasks allocate, first of all, the creation of
a regulatory and legal framework that would meet all the
requirements for the protection of individual health (rules of
state guarantees of the system of PPPM; channels of financing
of the industry, which include both state and private sources,
the rules for regulating the relationship between a doctor and
a patient, a system for familiarizing the population with a new
approach to health care); secondly, the novelty of the task
requires radical retraining of medical personnel, qualitative
changes in their level of qualification, the range of services
provided by them to the population, etc. [2].

The professional literature identifies such problems in
these and other areas. To socio-managerial problems D.
Horin [7] includes:

1) the problem of social inequality and the spread of pre-
dictive-personified medicine. It is that low-income groups
of the population can not afford high-quality medical
care. The introduction of predictive-personified medicine
should be carried out in compliance with the principle of
social justice and contribute to reducing the social gap in
access to new genetic services;

2) the proliferation of predictive-personified medicine
and the problem of aging population. Increasing the life
expectancy inevitably leads to an increase in illnesses of
the elderly, the need to seek additional resources to pro-
vide them with comprehensive, well-qualified care and the
limiting the capacity of the health care system to provide
predictive-personified health services;

3) the principle of social justice in the dissemination
of predictive-personified medicine is that health workers
should not be motivated to profit and use patients to receive
it. They should focus on the needs of patients, not on their
solvency, while adhering to the equally high standard of
provision of medical genetic services for all.

A team of foreign scholars highlights a wide range of
organizational, legal, economic, and moral-ethical aspects
during the introduction of predictive medicine [8, p.6-12].
Organizational problems are connected with the necessity
of carrying out significant researches, lack of necessary
organizational resource for this, adequate state financing,
and the lack of interest of public healthcare authorities and
medical institutions in their conduct. Economic problems
are caused by the lack of proper and necessary funding of
projects for predictive medicine and personified preven-
tion. Legal problems arise when obtaining permits for the
use of new methods of prevention, diagnosis and treatment
of diseases (examination of documents and decision on
granting such permission takes place over a long period
of time, and also a long period of registration of a patent).
To moral-ethical issues include the need to address the
following issues: at what age should genetic testing? Who
should have access to its results? Should close relatives
know about the research results? Where and how should
results from genetic research be stored? etc.

To organizational and medical measures, we also include:
1) an active detail of the history of the patient; 2) deter-
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mining the risk factors for the patient and his relatives;
3) referral to the cabinet of oncological counseling; 4)
compilation of the genetic map + genotyping of the patient
patient, as well as his relatives (in the case of diagnosis of
mutations); 5) blood collection from relatives who are in
the risk group; 6) discussion of the results obtained by the
oncologist and geneticist; 7) statement of the genetic di-
agnosis and determination of the principles of prevention
and follow-up monitoring to protocol. After obtaining the
necessary results an individual map of prevention, rout-
ing and detected chronic pathology is taken into account
taking into account the established risks [3].

O. Minczer and V. Vishnevsky also called such problems
of the introduction of personalized medicine - its high cost
(however, if eight hundred years ago genome sequencing
cost hundreds of thousands of dollars, today this amount
does not exceed one thousand dollars); undevelopment
of the correct methods for assessing the dynamics of risk
factors in time suitable for clinical practice, due to their
large number; the ambiguity of the interpretation of the
concept of “risk factor dynamics’, etc. [9].

Specialists express the following proposals for the de-
velopment of the Ukrainian health care system of the in-
novative concept of predictive medicine: to create and test
a pilot model of predictive help on the example of one of
the regions of Ukraine; to develop and implement training
programs for the training of relevant specialists; to open
departments and faculties of predictive medicine on the
basis of leading educational institutions of Ukraine [10].

CONCLUSIONS

The formation of predictive-personified medicine is due to
the development of genomics, proteomics, metabolomics,
bioinformatics. In Ukraine, predictive-personified medi-
cine is still at the initial stage of its development. At the
same time, in this area, projects are being developed that
involve the transition from studying the genetic predis-
position of a person to the diagnosis and prevention of its
diseases, individual treatment. Ensuring the effectiveness of
this direction of modern medicine depends on the elimina-
tion of many problems of socio-managerial and regulatory
nature. In addition to solving them, to the priority tasks in
this area include conducting significant info-sensitization
with the population; increase of state funding for the devel-
opment of preventive medicine; creation of public-private
partnership of base centers.
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ABSTRACT

Introduction: Investigation of many types of crimes is accompanied by the involvement of health care workers. They, with the help of their special skills in the sphere of
medicine, assist the investigator in identification, fixation and caption of evidence. Health care workers take part in many investigative procedures, carry out forensic, psychiatric
and other kinds of examinations.

The aim: To reveal modern forms of using medical knowledge during the crime investigation.

Materials and methods: The abstract is based on the teachings of scholars of forensic physicians, criminologists, the results of our survey of investigators and forensic experts,
the results of our generalization of criminal proceedings regarding the investigation of murders, normative and legal acts of Ukraine and other sources. The system of scientific
knowledge methods: historical, statistical, questionnaires, generalizations and others, was used during the research.

Review: Our research reveals the following forms of using medical knowledge during crime investigation. This is the participation of physicians as specialists in investigative
procedures, like the review of the scene, interrogation, investigation experiment, examination, participation in the selection of biological samples for carrying out expert
examinations, physicians’assistance in the form of the recreation of the deceased person’s face with a view of its identification, also the consultations of physicians - cardiologists,
traumatologists, surgeons, forensic experts, etc., carrying out of forensic and forensic and psychiatric examinations, use of medical knowledge in the form of molecular genome
research with the view of person’s identification. The argumentative issues on the interaction between the investigator and the physician during the review of the scene,
interrogation and other investigative procedures, implementation of molecular genome research and certain issues arising in the appointment of forensic and forensic psychiatric
examinations are reviewed in the abstract.

Condlusions: The use of medical knowledge s necessary for investigation of many types of crimes. The forms of using medical knowledge in the crime investigations such as the participation
of physicians as specialists in the carrying out of investigative procedures, the physicians'assistance in the form of the recreation of the deceased person's face with a view toits identification
and physicians’ consultations are widely spread nowadays. The conduct of forensic, medical and forensic and forensic psychiatric examinations is the most widespread. The use of medical
knowledge in the form of genotyposcopic and molecular genome research carried out in order to identify a person during the crime investigations is popular nowadays.

KEY WORDS: forensic knowledge, physicians, medical knowledge, medical forensics, molecular genome research, crime investigation, forensic medicine

INTRODUCTION

The crime investigation has never existed without the use
of special knowledge, and medical knowledge occupy
the main place among it. Forensic medicine has been
used to establish the truth in the crime investigation
for centuries. Physicians and forensic experts are widely
involved for participation in investigative procedures,
carrying out of the molecular genomic investigations for
the identification of the deceased and so on. In Ukraine
there are different legal acts that regulate medical relations
between the subjects of such relations. The main legal act
regulates not only the medical relations but also all the
relations that may exist on the territory of Ukraine and
sets up the main rules of behavior, rights, freedoms and
duties of the citizens and other person that are on the
territory of Ukraine on legal grounds. The Constitution
of Ukraine [1, p. 57]. The rights and responsibilities of fo-
rensic physicians with their participation in investigative
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procedures and carrying out of the expert investigations
are determined by a number of normative and legal acts
in detail. These are the “Regulation on the bureau of
forensic examination of oblast executive committees’
health departments and on the republican bureau of the
Autonomous Republic of Crimea” [2], the “Rules for
carrying out forensic examination (investigations) of
corpses at the bureau of forensic examination” [3] and
other normative and legal acts.

Today, a big number of health care workers take part
in the criminal proceedings. However, the scientific
literature does not adequately cover the possibilities of
healthcare workers in their participation in the investi-
gation. Thus, the participation of physicists in pre-trial
investigation and in court sessions is very briefly de-
scribed in a book edited by V. E Moskalenko and B. V.
Mykhailychenko, that is used for preparation of the future
physicists[4, p. 36-37].
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THE AIM
To reveal modern forms of using medical knowledge
during the crime investigation.

MATERIALS AND METHODS

The abstract is based on the teachings of scholars of fo-
rensic physicians, criminologists, normative and legal acts
of Ukraine the results of our survey of investigators and
forensic experts, the results of our generalization of crim-
inal proceedings regarding the investigation of murders,
and other sources. The system of scientific knowledge
methods: historical, statistical, generalizations(73 criminal
proceedings on the murder investigation), questionnaires
(230 investigators of the Ministry of Internal Affairs of
Ukraine and Security Service of Ukraine and also forensic
experts of the Ministry of Health of Ukraine) and others,
was used during the research.

REVIEW AND DISCUSSION

Our generalization of 73 criminal proceedings on murders
shows that forensic physicians are involved into inspection
the scene in 64.47% of these proceedings. Even Hans Gross
said that the physician should be invited in cases of forensic
medical properties only. These include necropsy, bodily in-
juries, pathological phenomena, determination of physical
strength, age, ability to perform a certain action and simula-
tion, etc. [5, p. 1-3, 191-228]. The participate of the health care
workers in the investigation of certain categories of crimes
is a widespread practice in Ukraine. However, investigators
are not yet fully use the possibilities of physicians’ assistance
during their mutual interaction. According to the results of
the questionnaires, when investigating, for example, road
traffic accidents, the physicians are involved for assistance in
inspection of the place of the accident only in 23.0% of cases
[6, p.128], which, in our opinion, is insufficient.

It should be mentioned that a forensic medical offi-
cer should work under the direction of an investigator
during the inspection of the scene and the corpse. The
questioning of investigators conducted by us shows that
in their opinion, a specialized physician should act under
the direction of the investigator during the inspection of
scene, as it was mentioned by 43.0% of the respondents,
and take into account the instructions of the investigator,
as it was mentioned by 40.0% of investigators. When ex-
amining the scene the duties of the forensic expert are: the
identification of signs that allow judging the time of death
and the mechanism of injury creation on the human body;
consultation for the investigator on the issues related to the
examination of the corpse at the place of its detection and
its further examination; assistance in working with physical
evidence; providing by the forensic expert the explanations
for all actions performed by him. At the site of a corpse
examination, the forensic medical physician should make
sure that all necessary for saving the life has been made,
check the presence or absence of breathing and palpitation,
establish early signs of death that indicate irreversible pro-
cesses in the central nervous system of the person [7, p.
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47-53]. The nearest physician despite his specialization is
involved for examination in case of impossibility to invite
a forensic expert. The former should follow the “Rules of
a specialized physician’s work in the sphere of forensic
medicine during the external examination of the corpse in
the place of its detection (incident).” Here, the explanations
of the physician are provided orally and of a consulting
nature. And the physician who examined the corpse at the
place of its detection, can do its further opening and draw
up a written conclusion [4, p. 92]. However, the debatable
question about whether a physician of any specialization
can help the investigator in the corpse’s examination on-site
arises. Ukraine has insufficient number of forensic experts
in the bureau of forensic examination, who are involved as
experts in the examination of the scene and corpse. That’s
why, in certain cases the investigator has to wait for the
physician to arrive, postponing the examination of the
corpse for a while.

There is also a debate about the necessary number of con-
currently invited medical experts and other specialists of
other sphere of knowledge for the examination. It depends
on the complexity of the investigative proceeding, the num-
ber of objects to be examined, the size of the territory of
the scene and the characteristics of the objects themselves,
that requires the use of special knowledge of different
profiles. According to the results of our generalization of
criminal proceedings, in the investigation of murders such
experts are involved: one medical specialist, as indicated
in 64.47% of our generalized protocols; two specialists of
different profiles, as indicated in 27.63% of our generalized
protocols; three or more specialists on criminal proceed-
ings, as indicated in 7.0% of our generalized protocols. It
is advisable to invite concurrently several physicians in
cases when the investigation of serious or especially grave
crimes is held in the presence of a large number of victims.

There is a debatable question about the reflection of the
forensic physician’s activity during the examination of the
scene. There are opinions about the need for a forensic
physician to draw up his own protocol, that will be an
annex to the main protocol drawn up by the investigator
during the examination. The results of our generalization of
criminal proceedings on murders show that the activity of
a physician is reflected only in 22.41% of protocols. In our
opinion, it is necessary to cover all the actions of a forensic
physician during the examination of the scene and corpse.

The importance of health care workers during interro-
gation is tremendous. The conducted by us questioning
of the investigators shows that 37.4% of investigators
invite physicians for the interrogation. The forms of using
physicians can be different. Thus, 52.6% of investigators
coordinate with the physician the questions that are put to
the interrogated person. In addition, according to the re-
sults of our survey, 13.5% of the investigators often address
to a medical specialist’s explanation on the interrogated
person’s testimony.

During our interviewing and questioning of forensic ex-
perts from the Ministry of Health, they indicate that when
they participate in the interrogation, they ask questions
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to the interrogated person with having the investigator’s
permission. 81.7% of the respondents stated that. The in-
vestigator may also agree with them the formulating of the
questions. 26.0% of the questioned forensic experts stated
that. It is worth pointing out that namely the physicians
asking questions during the interrogation is very appropri-
ate. Thus, 79.1% of the investigators, who we interviewed,
consider it appropriate when namely the medical expert
asks questions during the interrogation. When interro-
gation on crimes against the life and health of a person,
investigators invite forensic experts from Ukraine who ask
questions to an interrogated person about life-long chronic
diseases that could, under certain conditions, lead to death
ofa person, and also about injuries, scars on the body of the
victim. They help to identity the false testimony provided
by the interrogated person by using their special knowledge
in the sphere of medicine.

The results of our carried out survey with investigators
show that 39.6% of investigators involve a medical expert
during an investigative experiment. For example, the invit-
ed physician will help the investigator to confirm or refute
the suspect’s given evidence in the proceedings when it
comes to determining from which side and at what angle
the hits were made on the victim. When conducting an
investigative experiment, the physician takes part in the
application of the following tactical techniques: staging
questions to the participants of the investigative procedure
and analyzing their responses; physician’s assistance to
the investigator in the reconstruction of the situation, the
determination of similar conditions of the experiment and
individual experiments, tests (the mechanism of injury
creation on the human body); the physician’s assistance
to the investigator in the analysis of the received results
of experiments or tests and answers of the participants.
When conducting an investigative experiment, a special-
ized physician should follow the investigator’s instructions
and work under his guidance.

The participation of physicians in the examining of
people when it is possible to detect a trace from the tattoo,
even when it is destroyed, is the form of use of medical
knowledge during an investigation. Also, a physician can
detect a tattoo on the corpse, even after a long time [5,
p-1-3, 191-228]. The physician participates in the study of
living people in order to determine the degree of bodily
injuries’ severity; examine sex conditions; determine the
percentage of the working capacity lost; set age; determine
the traces of past wounds; determine the self-injury and
simulated illnesses [8, p. 1-10].

Health care workers are actively involved as experts into
the selection of samples for expert investigation. These
samples are material objects that are given to the expert
for comparison with the objects that are identified or di-
agnosed [9, p. 327].

Conducting of the forensic examinations is one of the
forms of medical knowledge use in the investigation of
crimes. The Ministry of Health of Ukraine pays significant
attention to the development of the forensic medical ser-
vice, namely, to the improvement of the equipment at the

bureau of forensic examinations, to the increase of scientific
relevance and value-based evidence of the forensic expert’s
conclusion, taking into account the essential requirements
for the quality of conducting the forensic examinations and
its great role in the control against the crime[10, p.10-11].

Medical knowledge is closely intertwined with forensics
during the crime investigation. Thus, the integration of knowl-
edge, its association aimed at optimal solution of the tasks of
counteracting the crime is the important trend of criminalis-
tics at the present stage of its development [11, p. 4]. Thus, the
debatable question is where the boundary between forensic
and medical knowledge. Mykola Serhiiovych Bokarius, the
world famous forensic physician and criminalist, writes about
the connection between forensic medicine and criminalistics
during the crime investigation for the first time, and describes
the damage of the skull bones by dull objects, the mechanism
of their cracks’ formation, the mechanism of the skull bones
damage formation from the firearms’ shot, damage on the
clothes of the corpse [ 12, p. 430-432]. The departments of
“forensic medical criminology” functionate in the bureau of
forensic examination in Ukraine nowadays [4, p. 41]. It should
be noted that clothing, organs and tissues of the corpse, some
probable means of injury are sent for the examination to these
departments[3]. Among the questions arising in the investiga-
tion, a special place belongs to the definition - whether there
were no damage or other traces, whose formation is connected
with the crime, at the result of the action of a specific object.
The solution of such questions can't be carried out only by the
methods of forensic examination of a corpse or a living person.
That is why the forensic medical criminalistics deals with it
[13, p. 5-7]. Physicians widely use the principles of identifica-
tion, which are applied during forensic examinations, when
determining the instrument of crime with the help of traces
or injuries on the body and clothing of the victim, during the
identification of a deceased person or during interrogation[14,
p. 1]. The person’s identification by his skull using computer
technology and special programs which is carried out at
the forensic medical criminalistics branches of the Forensic
Medical Examination Bureau, is also the important form of
use of medical knowledge in the crime investigation. More
evidential methods of personal identification with the help
of the skull are used in forensic medical practice, including
photographic matching and computer technologies. To be able
to conduct such an examination, a lifetime picture of the face
of the person to be identified and the skull of an unidentified
dead body are required [15, p. 222].

New interdisciplinary studies, such as genotyposcopic,
molecular-genome [16, p. 159-162], which combine med-
icine and criminalistics, appear. DNA (deoxyribonucleic
acid) analysis was categorized there as a method of per-
sonal identification [17, p. 260-261]. Now there is a new
technology for determining the molecular genetic structure
in the samples. Today the term “genome dactyloscopy”
or “genome fingerprinting” is introduced to the medical
lexicon. Polymeric chain reaction is in use. The method
emerged at the end of the XX century and is considered
to be the foundation of technologies of the XXI century.
Its essence is in the ability to multiply DNA fragments by
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millions of times. This provides with the opportunity to use
a small amount of biological residues for expertise. These
studies are actively conducted during the expertise in the
Odessa Regional Bureau of Forensic Medicine [18, p. 3-7].

The conduct of psychiatric expertise is the popular form
of using medical knowledge during criminal proceedings. In
95.0% of criminal proceedings, forensic psychiatric expertise
can be appointed during the pre-trial investigation or the first
instance court, which demonstrates the importance of this
type of investigation [19, p.163-165]. They are conducted not
only to suspects or convicted persons, but also to witnesses,
victims, if the investigation or court has doubts about their
mental health. A psychiatric expertise is conducted to deter-
mine the ability of a person to correctly perceive, memorize
and recreate an event that he/she has seen or heard [10, p.
240-241]. Suspects are sent for treatment in the case of a
psychological illness being found. At the same time, their
rights must be secured [20, p. 351-352].

CONCLUSIONS

The use of medical knowledge is necessary in the investigation
of such types of crimes as gunshot injuries caused by the use
of firearms; poisoning; body injury by various objects; road
accidents; railway accidents; fires; various types of murders
(unintentional and intentional), and so on. The knowledge of
forensic medicine, forensic traumatology, forensic psychiatry
and other medical sciences is used during the criminal pro-
ceeding. The research carried out by us proves the existence
of various forms of medical knowledge use in the crime inves-
tigation. This is the participation of physicians as specialists
in the conduct of investigative proceedings, the physicians’
assistance in the form of the recreation of the face of a deceased
person with the purpose of its identification, consultations of
physicians (cardiologists, traumatologists, surgeons, forensic
experts, etc.) regarding the medical issues that are necessary
for the investigator when planning an investigation. Forensic
medical and forensic psychiatric expertise is the most popular
forms of using medical knowledge during the investigation
nowadays. Today, the use of medical knowledge in the form
of medical and forensic expertise performance, as well as
molecular genome research, is used.
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ABSTRACT

The article discusses approaches to the reforming of the Health Care System of Ukraine, the key objectives of which are: the strengthening of preventive services, the increasing
of availability and quality of health care, the enhancement of primary health care, the improving of personnel maintenance, infrastructure upgrading and the equity in health
care. Conclusions: Any measures aimed at the modernization of the health care system should be accompanied by joint efforts of all parties (patients, the medical community,
legislative and executive authorities, as well as local authorities) to ensure the interest of health workers and the population in an effective health care system in Ukraine.
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INTRODUCTION

Human health is the basis for the formation of a harmoni-
ous and fully developed personality, and therefore can be
recognized as one of the greatest values and objective needs
of the evolution of any community. The famous German
philosopher Schopenhauer wrote: “Health before exceeds
all other benefits of the person that truly the healthy beggar
is happier than the sick king”. The world health organization
(who) definition of health as a state of complete physical,
mental and social well-being, and not merely the absence
of disease or infirmity, is generally accepted.

In the 21st century the importance of health is signifi-
cantly rethought, taking into account its understanding
as an inalienable right, from the point of view of existing
threats and challenges, the growing requirements for the
quality of health, technological and financial capabilities
of its provision.

Despite the significant progress made in recent years in
terms of promoting health and life expectancy, the relative
improvement among countries and at the level of individ-
ual countries had varied. Globally, more than 400 million
people still lack access to basic health services. Where they
are available, these health services are often fragmented
or of poor quality, leaving the health system’s response to
these problems and satisfaction with health services in
many countries low. For example, in Ukraine, as in most
European countries, a significant problem is the prevalence
of chronic non-communicable diseases and their risk
factors. The high prevalence of chronic non-communica-
ble diseases is a priority public health problem that has a
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negative impact on the health and demographic situation
and leads to high levels of morbidity, disability, mortality,
poor quality of life and short life expectancy. Poor health
of the population is characterized by low birth rate, high
mortality, negative natural growth and demographic aging,
increasing the overall burden of disease.

In accordance with resolution WHA62.12 health As-
sembly primary health care, including the strengthening
of the health system and other relevant resolutions the
Secretariat of the world health organization has developed
a framework for integrated, socially-oriented health ser-
vices. The framework includes five independent strategic
goals for more comprehensive and people-centred health
services. It provides for the necessity of reforms with a view
to reorienting health services so that they were completely
focused on the needs of individuals, families, carers and
communities and receive support from responsive services
that more fully meet their needs and would coordinate
their work within the framework of the health sector and
beyond, regardless of the context or status of development
of the country. These reforms also include an appropriate
human rights approach that enshrines access to health
care as a fundamental human right without any distinction
based on ethnicity, religion, gender, age, disability, political
beliefs, and economic or social conditions [1, 2].

Today, the total mortality of the population and mortality
from individual causes in Ukraine is twice higher than the
corresponding indicators of the European Union. Of par-
ticular concern is the problem of premature mortality of
men of working age, which is 3.5 times higher than that of
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the female population. In 2016, life expectancy in Ukraine
was 7.7 years shorter than the average in the European
Union, and in men - almost 12.1 years. The average life
expectancy of the population is 70.1 years, which causes its
gap with the European average of 6, and with the indicators
of the EU countries — up to 10.3 years.

According to resolution WHA62.12, (Strategy 3). Reori-
entation of the model of health means creating conditions
in which effective and efficient health services are devel-
oped, financed and provided in accordance with innovative
models of health in which priority is given to primary and
community health services and collective action for health
promotion. This implies a shift in the focus of inpatient
care to polyclinic care and outpatient care (primary care),
as well as a shift from treatment to prevention.

The peculiarity of health care is that the user of its
services is the entire population. Each person during his
life repeatedly becomes a patient of medical institutions.
Every year in Europe in hospitals hospitalized about 18 %
of the population, or one in five. In outpatient institutions
(for primary care) patients annually treated, on average,
about 6-10 times. Emergency services in different countries
during the year are used by 10.0 to 25.0% of the popula-
tion, that is, every fifth - tenth resident. Chronic pathology
affects up to 60% of adults and almost 20% of children.
The trend towards the deterioration of the health status
of young people, the increase in the frequency of socially
dangerous diseases, including tuberculosis and HIV/AIDS,
mental disorders and the like, is of concern.

The situation, which has developed as a result of a num-
ber of objective and subjective reasons, is a real threat to
the emergence and development of irreversible processes
in the state of physical and mental health of the population
of the country and, as a result, can adversely affect the
socio - economic, political, spiritual development of the
Ukrainian nation as a whole, which poses a threat to the
national interests of the state.

This implies the need to invest in an integrated and
comprehensive health system, including health promotion
and the implementation of strategies to prevent health
deterioration that help to maintain health and well-being
at the appropriate level, and respect gender and cultural ad-
vantages in the planning and operation of health services.

REVIEW AND DISCUSSION

Today, the health care system of Ukraine does not fully
meet the needs of the population in affordable, high-quality
and effective medical care. Previous reforms in the field
of health care have not produced the desired result due to
the fact that they were inconsistent, mostly fragmented, in
General, without changing the outdated system of health
care since the time of the planned economy, which made
it impossible to adapt it to market relations.

In this regard, it is necessary to develop a strategic ap-
proach to the development of the health care system in
Ukraine and to identify priorities in the field of medical
services based on the needs throughout the life cycle. This
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approach means assessing the full range of health services
that are offered at different levels of the health system, based
on the best available data and designed for the entire life
cycle. This involves the appropriate combination of meth-
ods to understand how the specific needs of the population
in the areas of health, including social benefits and costs of
alternative interventions on the level of the health system,
which should serve as a guide in the decision-making
process on the allocation of resources to health care.

Policy options and interventions: assessment of local
health needs based on existing characteristics of com-
municable and non-communicable diseases; full range
of services for all population groups, defined through a
transparent process of joint decision-making; strategic
approach to procurement; public health care; assessment
of health technologies.

Reassessment of the principle of health promotion,
prevention and public health. This approach means an
increased focus on prevention and the quality of health
care in activities and in the allocation of health resources.

Policy options and interventions: monitoring the health
status of the population; stratification of the population by
level of risk; surveillance, research and control of risks and
threats to human health; increasing financial and human
resources allocated to health promotion and disease pre-
vention; regulatory and legal regulation of public health
relations and their enforcement.

Establishment of reliable systems based on primary
health care. To reach the entire population and guarantee
universal access to services, a reliable system of services
based on primary health care is needed. The establishment
of such a health system requires adequate funding, ade-
quate training and links with other services and sectors.
This approach involves strengthening the coordination
and delivery of health care on a continuous basis over a
long period of time for those people who have health prob-
lems, which contributes to the adoption of the necessary
measures in the field of health at all levels. In addition,
it involves the establishment of a comprehensive health
system focused on the needs of the individual, the family
and the community, as one of the main areas of practice
with a focus on disease prevention and health promotion.

Policy options and interventions: services in the field
of primary health care focused on the needs of the indi-
vidual, family and community; multidisciplinary approach
to primary care; General practitioners and family doctors;
coordination with the aim of providing access to other
types of medical care; increasing the share of budget funds
(medical subsidy) on primary health care.

A shift in the focus of work towards health care at
the level of primary health care centres and outpatient
clinics. This is the process of replacing one type of care
with another, more effective for the health system. This
approach is to find the right balance between emergency,
primary care, secondary (specialized), tertiary (highly
specialized) care, palliative care and medical rehabilitation,
while recognizing that each of these types of care plays an
important role in the health system.
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Policy options and interventions: medical care at the
patient’s place of residence; health care facilities for pa-
tients with chronic and incurable diseases; reorientation
of second-level hospitals only to provide medical care in
case of acute and complex conditions; outpatient surgery;
day hospital; provision of medical care to patients in the
acute period of the disease.

Update and implementation of new technologies.
Rapid technological progress makes it possible to develop
and implement innovative technologies in the health care
system. In case of proper use they can provide the conti-
nuity of the recording information, to track the quality of
health care, facilitate empowerment of patients and reach
communities living in conditions of geographical isolation
(mountain areas and remote rural settlements).

Policy options and interventions: the electronic medical
record that is used on a joint basis (the patient and health-
care institution); telemedicine; timely medical assistance.

In this regard, in modern conditions, the health system
is faced with new challenges to strengthen preventive ser-
vices, improve the availability and quality of health care,
improve primary health care, improve staffing, modernize
infrastructure and ensure equity in health care. The existing
health problems are not easy to solve, have a multidimen-
sional complex nature, which necessitates the updating
of health policy, the development and implementation of
new strategies and programs. Modernization of health care
concerns important professional and moral issues, affects
the interests of many stakeholders, including medical staff
and patients. Their opposition to innovations strengthens
the conservatism of the industry.

Family medicine plays a decisive role in solving public
health problems and improving its determinants, reduc-
ing the prevalence of risk factors, in the introduction of
modern strategies for the prevention of chronic noncom-
municable diseases and the formation of a healthy lifestyle.
General medical practice should be considered as one that
provides long-term care for the health of the patient and
all members of his family, regardless of the nature of the
disease, the state of organs and systems of the body, age,
psycho-emotional, professional and other features.

In order to ensure the qualitative results of the reforms
in the field of health care, it is necessary to conduct a
detailed analysis of the improvement of health care in
previous years.

So, in 2004 the program of activity of the Cabinet of
Ministers of Ukraine “Sequence was recognized as satis-
factory. Efficiency. Responsibility”, approved by the Decree
of the Verkhovna Rada of Ukraine on 16.03.2004. N 1602-
IV, including, on health protection. By the decree of the
President of Ukraine of 28.04.2004 N 493/2004 the Strat-
egy of economic and social development of Ukraine “By
European integration” for 2004 - 2015 was approved [3].

For development and introduction of system of an
assessment and quality control of primary health care
on the principles of family medicine in Komsomolsk of
the Poltava region experiment (the order of Ministry of
health of Ukraine of 16.01.2004 N 16) on implementation

of the project of development of local government which
consisted in creation of modern innovative model of ren-
dering high-quality medical services to the population
was carried out.

In these years, according to the order of the Ministry
of health of Ukraine from g 17.02.2004. H 88, also the
experiment was conducted in five regions of Ukraine to
develop a method of differentiated distribution of funds
by levels of medical care, taking into account the needs of
primary health care on the principles of family medicine.

In addition, in cooperation with the European Union,
the experiment was conducted, according to the order of
the Ministry of health of Ukraine from 06.07.2004. N 338
“about carrying out experiment with the international
participation on introduction of modern model of family
medicine in the Autonomous Republic of Crimea, Zapor-
ozhye and Khmelnytsky areas”

In the future, new, responsible tasks for the further devel-
opment of family medicine were outlined in the “National
program for the development of primary health care on
the principles of family medicine for the period up to
2011%, approved by the Law of Ukraine from 22.01.2010 N
1841-VI; Resolution of the Cabinet of Ministers of Ukraine
“Some issues of improving the health care system” d from
17.02.2010. H 208; Laws of Ukraine “on amendments to
the Basics of the legislation of Ukraine on health care re-
garding the improvement of medical care” from 07.07.2011.
3611 n-you “on the procedure for reforming the healthcare
system in Vinnytsia, Dnipropetrovsk, Donetsk regions and
Kyiv” from 07.07.2011 g N 3612-VL. [3, 6]

In order to create appropriate conditions for the im-
plementation of the principles of family medicine in the
activities of primary health care institutions, the Ministry
of health of Ukraine has developed and approved a pack-
age of normative documents regulating the technology of
family medicine. Further development of family medicine
in Ukraine was focused on the achievement of the Euro-
pean level, according to the strategy of the world health
organization “Fundamentals of health policy for all in the
European region” (“Health-XXI”).

Health 2020 is the Foundation of the new European
health policy. It aims to support the actions of the entire
state and society to “significantly improve the health and
well-being of the population, reduce health inequalities,
strengthen public health and ensure the availability of
universal, sustainable and high-quality human-centred
health systems”

The formation and implementation of an integrated
intersectoral approach is an important prerequisite for the
successful implementation of modern strategic objectives
in the field of health, including preventive measures to elim-
inate the negative impact of social determinants of health,
creating conditions for the preservation and strengthen-
ing of public health, healthy lifestyles, the formation of
responsible attitude of each person to personal health. In
Ukraine, the optimization of the system of medical care to
the population is supposed to be carried out through the
priority development of primary and emergency medical
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care, differentiation of inpatient medical care, improvement
of the system of rehabilitation, palliative care and medical
rehabilitation with the transition from public funding of
health institutions to the financing of measures to provide
medical care to the population, based on its needs.

On 06.04.2017, the Verkhovna Rada of Ukraine adopted the
Law of Ukraine” on amendments to some legislative acts of
Ukraine on improvement of legislation on health issues”. The
need for the adoption of this Law is caused by the following.

The existing health care system in Ukraine does not meet
the needs of the population in the field of health care, be-
cause it is outdated and such that it is slowly implementing
international experience and trends in strengthening health
systems, which in turn limits the access of all citizens to the
provision of health care of appropriate quality. Households
spend a significant part of the funds for the purchase of
medicines and medical services. All this creates financial
barriers to access to health care, especially for the poor,
and often leads to financial crisis and impoverishment.

The discrepancy between the health care system and
the needs of the population is largely due to the structural
inefficiency and critical condition of its main institutional
component — health institutions.

Today, the majority of health care institutions, which
exist in the form of budgetary institutions, do not have
a sufficient level of autonomy in decision-making on the
current management and activities of the institution.
Health facilities are limited in their ability to set goals and
priorities for the use of budgetary resources. Directions of
use of budgetary funds are strictly regulated according to
the estimates. Even in case of emergency, health facilities
cannot reallocate funds from one budget line to another.

At the same time, the available scientific evidence sug-
gests that in health systems, and especially in the Euro-
pean region, there is a tendency to use strategic (“active”)
procurement as a mechanism for financing health care
providers to ensure the best results in terms of improving
public health. Mechanisms for concluding contracts (con-
tracts) and payment on the basis of the volume and quality
of services provided are Central elements of an effective
system of procurement of medical services. More active
procurement (where buyer and supplier roles are differen-
tiated) can improve the quality and effectiveness of health
systems by taking into account the needs of the population
for health care, regional differences, interventions and
services that best meet the needs and expectations of the
population, the amount of resources available, procure-
ment mechanisms, including contractual arrangements
and supplier payment systems. The introduction of stra-
tegic procurement is closely connected with the issue of
changing the economic status of health institutions.

Association agreement between Ukraine, on the one hand,
and the European Union, the European atomic energy commu-
nity and their member States, on the other hand, strengthening
cooperation in the field of health between Ukraine and the EU
in order to improve its security and protection ot human health
as a prerequisite for sustainable development and economic
growth (Chapter 22 “Public health”). Such cooperation should
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include strengthening the health system of Ukraine and its
capacity, in particular through the introduction of reforms.

Today, the Shupyk National Medical Academy of Post-
graduate Education operates the Institute of family med-
icine, which, in addition to educational, methodological,
scientific and clinical work, performs a number of national
tasks of organizational and methodological direction to
improve the provision of primary health care on the prin-
ciples of family medicine by:

1) development and implementation of new technologies
to minimize the risk of diseases and create a healthy
environment based on research data;

2) development of a strategy for the formation of a con-
scious and responsible attitude of the population to their
own health and personal safety;

3) optimization of the organization of primary health care
aimed at solving the real needs of the population;

4) improving the quality of staffing and the level of training
of specialists in the prevention and early detection of
diseases, diagnosis and treatment;

5) carrying out modern innovative scientific developments
with the mandatory creation of an effective system of im-
plementation of their results in the practice of health care;

6) conducting research on the preservation and promotion
of public health, primary prevention of diseases, the
study of the negative impact of risk factors and social
determinants on health and ways to minimize them, the
formation of public health.

The main directions of solving the problem of continuous

improvement of the quality and effectiveness of primary

health care on the principles of family medicine are:

- the maximum approach of family medicine specialists to
the population and improving the availability of primary
health care for all residents of territorial communities;

- ensuring coordination, preventive orientation, standard-
ization and evidence-based diagnostic, therapeutic and
rehabilitation assistance from General practitioners-fam-
ily doctors with specialists of other types of medical care;

- significant improvement in the impact of primary health
care on public health through the formation and im-
plementation of the principles of a healthy lifestyle for
different age groups (valeological approaches);

- improving the effectiveness of primary health care in the
use of financial resources from different sources;

- involvement of individual citizens, their families, public associ-
ations, local Executive bodies and local self-government bodies
in solving specific problems of individual and public health;

- creation of investment projects involving private capital in
the development of primary health care on the principles
of family medicine;

- public participation in the management of primary health
care on the principles of family medicine and increasing
the level of satisfaction of local communities with the
quality of health care;

- the use of non-material and material means of motivation
to improve the quality of primary health care by paying
for the work of family medicine specialists according to
the quality indicators of the medical care provided;
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- training of highly qualified specialists in primary health care
at the pre-and post-graduate stages, as well as in the process
of their continuous professional development during the
entire period of work in the field of family medicine;

- legal support for the activities of family medicine specialists
and active involvement in the formation, preservation and
strengthening of the health of individuals and territorial
communities through public associations and local author-
ities, that s, the creation of the foundations of public health;

- protection of the interests of patients in the process of
interaction with the health care system, the General
practitioner-family doctor functions “guide” in a complex
system of different types of medical care;

- active use of the complex mechanism of the state man-
agement of development of primary medical care on the
principles of family medicine at the micro level in the
centers of primary medical care, out-patient clinics of
family medicine, medical centers of family medicine);

- scientific and innovative support, information support and
automation of workplaces of family medicine specialists;

- improvement of non-departmental (external) control tools
and implementation of internal professional audit [4].

In Ukraine, the first steps are being taken to modernize

the health system, taking into account the who resolution

and recommendations.

CONCLUSIONS

Any measures aimed at the modernization of the health
care system should be accompanied by joint efforts of all
parties (patients, the medical community, legislative and
executive authorities, as well as local authorities) to ensure
the interest of health workers and the population in an
effective health care system in Ukraine.
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STRESZCZENIE

Niewydolnos¢ serca wystepuje u okoto 2% dorostej populacji w Europie. U jednej na pie¢ osob w wieku 40 lat podczas dalszego zycia dojdzie do rozwoju niewydolnosci serca.
Dolegliwos¢ ta dotyka 20 000 os6b w wojewddztwie opolskim. Zaostrzenie niewydolnosci serca, w rdznych postaciach, jest druga, po ostrych zespotach wiericowych, przyczyna
pilnych przyjec do Kliniki Kardiologii Uniwersyteckiego Szpitala Klinicznego w Opolu. W opracowaniu przedstawiono prognoze hospitalizacji pacjentéw z niewydolnoscia serca
na lata 2015—-2050 uwzgledniajaca procesy depopulacji zachodzace w wojewddztwie opolskim. Analiza pozwala przewidzie¢, ze grupa wiekowa szczegdlnie narazong na
tego typu zachorowanie w najblizszych dziesiecioleciach beda osoby, ktdre dzisiaj zalicza sie do nastolatkéw i mtodych dorostych. Artykut charakteryzuje aktualne metody
farmakoterapii i leczenia interwencyjnego niewydolnosci serca, analizujacich dostepnos¢ z perspektywy mieszkarica wojewddztwa opolskiego. Poprawa rokowania pacjentow
z niewydolnoscig serca moze nastapic jedynie poprzez mozliwie szeroka implementacje wytycznych leczenia niewydolnosci serca zalecanych przez Europejskie Towarzystwo
Kardiologiczne. Temu celowi stuzy¢ ma wprowadzenie w naszym kraju programu, Kompleksowej opieki nad chorym z niewydolnoscia serca (KONS)". Przesuniecie ciezaru opieki
nad pacjentem z niewydolnoscia serca do poradni specjalistycznych spowoduje istotne ograniczenie liczby hospitalizacji, co w konsekwencji spowoduje takze znaczna redukcje
0gdlnych kosztow leczenia chorych.

SEOWA KLUCZOWE: niewydolnoc serca, epidemiologia, kompleksowa opieka nad chorym z niewydolnosci serca

ABSTRACT

Heart failure appears in 2% of the adult population in Europe. One in five people aged 40 years will develop heart failure during their lifetime. Heart failure touch 20,000 people
in the Opole province. Heart failure is the second, after acute coronary syndromes, urgent cause of admissions to the Clinic of Cardiology at the University Hospital in Opole. The
paper presents the prognosis of hospitalization of patients with heart failure for the years 2015-2050 taking into account the processes of depopulation taking place in our region.
The analysis makes it possible to predict that the age group particularly exposed to heart failure in the coming decades will be people who today belong to teenagers and young
adults. The article presents current methods of treatment of heart failure. Improvement in the prognosis of patients with heart failure can occur through the implementation of
the guidelines for treatment of heart failure recommended by the ESC. This goal is to be achieved by introducing the “Comprehensive care for patients with heart failure (KONS)”
program in our country. The shift of the burden of care for patient with heart failure to outpatient unit will result in a significant reduction in the number of hospitalizations.

KEY WORDS: heart failure, epidemiology, coordinated heart failure care
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WSTEP

Niewydolno$¢ serca wystepuje u okolo 2% dorostej po-
pulacji w Europie. U jednej na pig¢ oséb w wieku 40 lat
podczas dalszego zycia dojdzie do rozwoju tego schorzenia.
Wedtug danych Oddzialu Opolskiego Gtéwnego Urzedu
Statystycznego (GUS) w 2013 r. wojewodztwo opolskie
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zamieszkiwalo 1 004 400 mieszkancéw. Ekstrapolujac dane
europejskie i polskie na grunt wojewddztwa opolskiego,
mozemy okresli¢ aktualnie liczbe chorych z niewydolno-
$cig serca w naszym regionie na okofo 20 000 oséb. Obecnie
osoby w wieku powyzej 65 lat stanowia 15,3% populacji
wojewddztwa opolskiego. W liczbach bezwzglednych to
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154 000 os6b. Prognozuje sig, ze w ciggu najblizszych 5 lat
liczba 0s6b, ktore przekrocza 65. rok zycia wynosi¢ bedzie
okoto 17% populacji opolszczyzny. Wedlug opublikowanej
niedawno przez GUS prognozy demograficznej na lata
2014-2050 dla wojewodztwa opolskiego, odsetek osob
powyzej 65. roku zycia wyniesie w 2035 r. 27,3%, a w 2050
r. 36,1% calosci populacji. W tym samym czasie nalezy
spodziewac sie spadku populacji ogoélnej do 865 100 0s6b
w 2035 r. i 744 600 oséb w 2050 r. Przyjmujac, ze liczba
chorych na niewydolnos$¢ serca stanowi od 6 do 10%
wszystkich 0s6b powyzej 65. roku zycia, nalezy zalozy¢,
ze w 2020 r. liczba chorych na niewydolnos¢ serca w wo-
jewodztwie opolskim tylko w tej grupie wiekowej wyniesie
od 13 000 do 16 000 oséb. W roku 2035 r. liczba chorych
na niewydolno$¢ serca wsroéd osob powyzej 65. roku zycia
wzro$nie do okoto 20 000, a w 2050 r. do 26 000 os6b [1].

W Klinice Kardiologii Uniwersyteckiego Szpitala Kli-
nicznego w Opolu, do roku 2017, na Oddziale Kardiologii
Wojewodzkiego Centrum Medycznego w Opolu, hospita-
lizowanych jest co roku okoto 3 700 chorych. Z tego blisko
60% hospitalizacji to hospitalizacje w trybie pilnym. Za-
ostrzenie niewydolno$ci serca, w réznych postaciach, jest
druga, po ostrych zespotach wienicowych, przyczyna pil-
nych przyjec. Niewydolno$¢ serca jest druga pod wzgledem
czestosci przyczyna zgonow chorych leczonych w Klinice.
Przeprowadzona analiza chorych zmarlych, obejmujaca
lata 2012-2017 wskazuje, ze najwigcej zgonoéw spowo-
dowanych bylo ostrymi zespotami wieicowymi (gléwnie
zawalem serca) — 53% oraz niewydolnoscig serca — 35%.
Sredni wiek chorych zmarlych z powodu niewydolnosci
serca wynosil 75 lat. Przyczyng niewydolnosci serca w po-
nad 80% przypadkéw bylo niedokrwienne uszkodzenie
serca. Czas pobytu chorego z niewydolnoscia serca byt
uzalezniony od prowadzonego leczenia i wynosit $rednio
10 dni. Przewazajaca czes¢ chorych (ponad 80%) hospita-
lizowano w trybie ostrodyzurowym. Pozostali pacjenci byli
przyjmowani w trybie planowym. Zaostrzenie niewydol-
nosci serca wymaga okoto 7-dniowego pobytu w szpitalu,
tym niemniej ulegal on wydtuzeniu, jesli chory wymagat
dodatkowej diagnostyki badz specjalistycznego leczenia
inwazyjnego. Zdarzalo sie, ze chorzy nieodpowiadajacy na
standardowe leczenie niewydolnosci krazenia, z towarzy-
szacymi zaburzeniami metabolicznymi i niewydolnoscia
nerek, hospitalizowani byli nawet do kilku tygodni.

Oddzialy kardiologiczne oferujg znacznie wigcej mozliwo-
$ci diagnostycznych i leczniczych dla chorych cierpiacych
na niewydolno$¢ serca niz oddzialy internistyczne. Poprawe
rokowania chorych z niedokrwienng niewydolnoscig serca
mozna uzyska¢ poprzez odpowiednie polaczenie postepo-
wania inwazyjnego, ktére poprzez rewaskularyzacje poprawi
ukrwienie serca, z optymalizacja prowadzonej w warunkach
szpitalnych farmakoterapii. Istotng poprawe rokowania
i czesto takze znaczng poprawe komfortu Zycia przynosi
pacjentom z niewydolnoscig serca wspolczesna elektrofi-
zjologia. Implantacja kardiowertera-defibrylatora pozwala
na znaczgce ograniczenie ryzyka naglego zgonu sercowego
a terapia resynchronizujacg poprawia zaréwno rokowanie
jak i komfort zycia chorych z niewydolnoscig serca.

LECZENIE SZPITALNE CHORYCH
ZNIEWYDOLNOSCIA SERCA

W WOJEWODZTWIE OPOLSKIM

Liczba hospitalizacji pacjentéw z niewydolnoscig serca
na 100 000 mieszkancéw w Polsce waha sie w zaleznosci
od wojewodztwa. W 2012 r najwiecej hospitalizacji za-
notowano w wojewodztwie lubelskim — 604, natomiast
najmniej w wojewddztwie pomorskim — 232. W 2012 roku
zanotowano w wojewddztwie opolskim 433 hospitalizacje
pacjentow z niewydolnoscig serca na 100 000 mieszkancow.
Wedtug danych Opolskiego Oddzialu Wojewodzkiego Na-
rodowego Funduszu Zdrowia roczna liczba hospitalizacji
pacjentéw z rozpoznaniem niewydolnosci serca w latach
2010-2014 pozostawala na stabilnym poziomie (Ryc. 1).

Wsrdd chorych leczonych w szpitalach z rozpozna-
niem niewydolnosci serca dominujg nieznacznie kobiety.
Przewage kobiet w liczbie hospitalizacji, nieco znaczniej
wyrazong, zanotowano w danych ogdlnopolskich. W 2012
r. w Polsce kobiety stanowity 55,7% chorych hospitalizo-
wanych z rozpoznaniem niewydolnosci serca, natomiast
mezczyzni 44,3%. Na rycinie 2 przedstawiono rozklad
hospitalizacji z niewydolnoscig serca w wojewddztwie
opolskim wérdd kobiety i mezczyzn w latach 2010-2014.

Niewydolnos¢ serca jest choroba wieku podesziego.
Sposréd pacjentéw hospitalizowanych w wojewddztwie
opolskim przewazajaca wigkszos¢ stanowiag osoby powy-
zej 65 roku zycia. Stanowia one blisko 85% wszystkich
hospitalizacji z powodu niewydolnosci serca. Dane te nie
odbiegaja znaczaco od danych ogélnopolskich i europej-
skich, potwierdzajac, ze granica wiekowa powyzej, ktorej
lawinowo roénie liczba hospitalizacji z powodu niewydol-
nosci serca jest 65. rok zycia. Dane dotyczace hospitalizacji
z powodu niewydolnosci serca z podzialem na dwie grupy
wiekowe w wojewddztwie opolskim w latach 2010-2014
przedstawia rycina 3.

Laczna analiza danych, dotyczacych hospitalizacji
chorych z rozpoznaniem niewydolnosci serca w latach
2010-2014 i prognozy demograficznej na lata 2014-2050,
przedstawionej przez Opolski Urzad Statystyczny, pozwo-
lita na okreslenie przyblizonej liczby chorych, ktorzy beda
leczeni w szpitalach w wojewddztwie opolskim do roku
2050. Odsetek populacji wojewodztwa opolskiego, ktora
bedzie wymagata hospitalizacji z powodu niewydolnosci
serca w latach 2015-2050 przedstawia rycina 4.

Przedstawiona prognoza wskazuje, ze nalezy spodzie-
wa¢ sie nieco innych trendéw w hospitalizacji chorych
z niewydolnoscig serca niz dotychczas. W grupie chorych
64 lat i mniej dojdzie do stopniowego wzrostu liczby ho-
spitalizacji, bardziej wyrazonej w grupie kobiet niz mez-
czyzn. W 2050 roku nalezy oczekiwac, ze 0,3% populacji
wojewddztwa opolskiego, w tej grupie wiekowej, bedzie
wymagalo hospitalizacji z powodu niewydolnosci serca.
W grupie chorych 65 lat i wigcej liczba hospitalizacji cho-
rych z niewydolnoscig serca ulegnie zmniejszeniu. W 2050
r. 3% mezczyzn i blisko 2% kobiet, w tej grupie wiekowej,
wymaga¢ bedzie hospitalizacji. Pomimo nieco zmienio-
nych prognozowanych trendéw leczenia szpitalnego,
w grupie wiekowej 65 lat i wigcej, nadal okolo 10-krotnie
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Ryc. 1. Liczba hospitalizacji pacjentow
zniewydolnoscia serca w wojewé6dztwie
opolskim w latach 2010—2014.

Ryc. 2. Procentowy udziat kobiet

i mezczyzn w ogélnej liczbie
hospitalizacji z powodu niewydolnoscia
serca w wojewddztwie opolskim

w latach 2010—2014.

Ryc. 3. Procentowy udziat chorych

w wieku 65 lat i wiecej oraz mtodszych
w 0g0lnej liczbie hospitalizacji z powodu
niewydolnoscia serca w wojewddztwie
opolskim w latach 2010-2014.
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wiecej osob bedzie wymagalo hospitalizacji z powodu
niewydolnosci serca niz w grupie wiekowej 64 i mniej.
Spodziewany w przysztosci wzrost hospitalizacji w grupie
0s06b 64 lat i mniej dotyczy¢ bedzie populacji, ktora dzisiaj
stanowia nastolatki i mlodzi dorosli. Aby odwrdéci¢ ten
niekorzystny trend, nalezy juz dzisiaj pomysle¢ o szeroko
zakrojonych dzialaniach profilaktycznych adresowanych
to tych grup wiekowych majacych na celu propagowanie
zdrowego stylu zycia.

PERSPEKTYWY LECZENIA NIEWYDOLNOSCI
SERCA W WOJEWODZTWIE OPOLSKIM

DIAGNOSTYKA

Podstawg diagnostyki niewydolnosci serca jest wywiad
oraz badanie echokardiograficzne. Badanie echo serca, ze
wzgledu na swoja dostepnos¢, dokladnos¢, powtarzalnosé
i stosunkowo niski koszt, pozostaje metodg z wyboru
w diagnostyce niewydolnosci serca. Badanie echokardio-
graficzne mogloby stuzy¢ jako metoda przesiewowa do
rozpoznawania uszkodzenia serca u pacjentéw z licznymi
czynnikami ryzyka. Metoda obrazowania serca, ktdra
dostarcza podobnych informacji dotyczacych budowy
serca i jego czynnosci, jak echokardiografia, jest rezonans
magnetyczny serca (CMR). Badanie to jest alternatywa
w ocenie serca u chorych, u ktdérych istnieja trudnosci
w uzyskaniu wiarygodnych obrazéw echokardiograficz-
nych. CMR szczegdlnie dobrze obrazuje cechy naciekania
lub zapalenie migs$nia sercowego, guzy serca i osierdzia oraz
wszystkie postacie kardiomiopatii. Metoda CMR zyskuje
w ostatnich latach coraz wigksze znaczenie w diagnostyce
kardiologicznej. W Zaktadzie Diagnostyki Obrazowej USK
w Opolu co roku wykonuje si¢ ponad 400 CMR. Ponad
polowa z tych badan dotyczy oceny struktur serca i jego
funkcji u pacjentdéw z réznymi postaciami kardiomiopatii,
ktérzy kliniczne prezentujg objawy niewydolnosci serca.

FARMAKOTERAPIA

Aktualnie prowadzonych jest wiele badan klinicznych, ktére
moga przynie$¢ nowe sposoby farmakologicznego leczenia
niewydolnosci serca. Badania te dotycza nowych substan-
cji, ale tez precyzujg zastosowanie dotychczas juz znanych
preparatow. Lekiem, ktory stosunkowo niedawno zostal
wprowadzony do leczenia chorych z niewydolnoscig serca
jest iwabradyna. Iwabradyna zmniejsza akcje serca poprzez
hamowanie kanalow If w wezle zatokowym i z tego powodu
powinna by¢ stosowana jedynie u pacjentéw z rytmem zato-
kowym. Zmniejsza czgsto$¢ ztozonego punktu koncowego
— facznie ocenianej $miertelnosci i hospitalizacji z powodu
niewydolnosci serca — u pacjentéw ze objawowa niewydol-
noscig serca oraz LVEF <35%, z rytmem zatokowym i akcja
serca 270 uderzen na minute, ktérzy byli hospitalizowani
z powodu niewydolnosci serca w ciggu ostatnich 12 miesiecy
oraz otrzymywali betabloker w maksymalnie tolerowanych
dawkach, ACEI (inhibitor enzymu konwertujacego angio-
tensyne) lub ARB (antagonista receptora angiotensynowego)

oraz MRA (antagonista receptora mineralokortykoidowego)
w dawkach, ktérych skuteczno$¢ udokumentowano w bada-
niach klinicznych [2, 3]. Wielkie zainteresowanie, podczas
kongresu Europejskiego Towarzystwa Kardiologicznego
w 2014 wzbudzity wyniki badania PARADIGM-HF [4].
Badany w tym programie klinicznym lek Sacubitril wykazat
swoja skuteczno$¢ w terapii niewydolnosci serca zmniejsza-
jac ryzyko zgonu i czesto$¢ rehospitalizacji. Lek ten szybko
znalazl swoje miejsce w aktualnie zalecanej farmakoterapii
niewydolnosci serca. Zanim kolejne nowe preparaty znajda
zastosowanie w leczeniu chorych z niewydolnoscig serca,
nalezy dazy¢ do optymalnego stosowania dotychczas za-
lecanych lekéw o udowodnionej skutecznosci klinicznej.
Stosowanie w praktyce aktualnie obowiazujacych, pocho-
dzacych z roku 2016, zalecen Europejskiego Towarzystwa
Kardiologicznego dotyczacych farmakoterapii przewleklej
niewydolnosci serca pozostawia wiele do zyczenia, szczegdl-
nie na poziomie podstawowej opieki zdrowotne;j.

LECZENIE ZA POMOCA URZADZEN
WSZCZEPIALNYCH

Wedtug aktualnych standardéw Europejskiego Towarzy-
stwa Kardiologicznego celem zmniejszenia ryzyka zgonu
zaleca sie, w ramach prewencji wtornej, wszczepienie
kardiowertera-defibrylatora u pacjentéw z komorowymi
zaburzeniami rytmu serca powodujacymi niestabilno$é
hemodynamiczng, u ktérych oczekiwany czas przezy-
cia w dobrym stanie funkcjonalnym przekracza rok.
W ramach prewencji pierwotnej nagtego zgonu serco-
wego wszczepienie kardiowertera-defibrylatora zaleca
sie u chorych z objawowg niewydolnoscia serca i frakcja
wyrzutowg lewej komory <35% leczonych optymalna far-
makoterapig przez okres >3 miesiecy, ktérzy rokuja prze-
zycie 1 roku w dobrym stanie funkcjonalnym. Pomimo
zastosowania wszczepialnych urzadzen, moze dochodzi¢
do wystapienia zagrazajacych zyciu arytmii komorowych.
W przypadku braku efektu zastosowanego leczenia nalezy
rozwazy¢ wykonanie ablacji ogniska bedacego zrédlem
uporczywej arytmii. Aktualnie nie ma watpliwosci, ze
pacjenci z oczekiwanym czasem przezycia powyzej 1
roku, u ktérych wystepuja objawy niewydolnosci serca,
rytm zatokowy, zapis elektrokardiogramu z zespolem
QRS 2150 ms i frakcja wyrzutowa lewej komory nie
przekracza 35%, zyskujg na wszczepieniu ukladu resyn-
chronizujacego. Terapia resynchronizujaca, w polaczeniu
z zastosowaniem kardiowertera-defibrylatora, poprawia
istotnie rokowanie, zmniejsza czgsto$¢ rehospitalizacji
i poprawia komfort zycia pacjentéw z niewydolnoscia
serca. W roku 2017 w Pracowni Elektrofizjologii Kliniki
Kardiologii USK w Opolu implantowano 123 kardio-
wertery-defibrylatory i facznie wykonano 86 implantacji
urzadzen resynchronizujacych. Wszystkie te zabiegi
wykonano u chorych z niewydolnoscia serca. Przysztos¢
terapii urzadzeniami wszczepialnymi to wprowadzenie
do uzycia nowych, bardziej zawansowanych urzadzen,
ktore beda dopasowywac swoja prace do zmieniajacych
sie potrzeb chorego [3].
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LECZENIE INWAZYJNE | OPERACYJNE
NIEWYDOLNOSCI SERCA

Poprawa ukrwienia mie$nia sercowego w obszarach serca
o udowodnionej zywotnosci ogranicza postep niewydol-
nosci serca, poprawia rokowanie i komfort zycia chorych
z niewydolnoscig serca. Wybdr metody rewaskularyzacji
— angioplastyka wienicowa, czy tez wszczepienie pomostow
aortalno-wiencowych, zalezy od stopnia zaawansowania
choroby wienicowej, choréb wspolistniejacych i preferencji
pacjenta. Zaleca sig, aby decyzja o sposobie leczenia, za-
padata w zespole lekarskim skladajacym sie z kardiologa
inwazyjnego, kardiologa zachowawczego, kardiochirurga
i anestezjologa (tzw. Heart Team).

Zwezenie zastawki aortalnej jest gléowng wada serca osob
w wieku podeszlym. Jest tez jedna z wazniejszych przyczyn
niewydolnosci serca w tej grupie wiekowej. Implantacja
zastawki droga przezskorng czy tez przezkoniuszkows jest
alternatywa dla klasycznego zabiegu kardiochirurgicznego.
Przezskdrng implantacje zastawki aortalnej (TAVI) zaleca
sie u pacjentéw z ciezka stenoza aortalng, ktérzy nie sg
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kandydatami do operacji chirurgicznej w ocenie Heart
Team z przewidywanym czasem trwania zycia po TAVI
powyzej roku. Nalezy réwniez rozwazy¢ TAVI u pacjentow
wysokiego ryzyka z ciezka stenozg aortalng, ktorzy mogliby
by¢ leczeni chirurgicznie, ale w ocenie Heart Team TAVI
jest metoda preferowana ze wzgledu na indywidualne
ryzyko i mozliwosci anatomiczne [3]. Metody te zalecane
s3 aktualnie dla chorych, ktérzy z uwagi na duze ryzyko,
zostali zdyskwalifikowani od zabiegu operacyjnego. Czy
metody inwazyjne beda zalecane takze dla chorych z ma-
tym i umiarkowanym ryzykiem zabiegu kardiochirur-
gicznego? Na to pytanie odpowiedzg toczace si¢ badania
kliniczne. Zabiegi przezskornej i przezkoniuszkowej im-
plantacji zastawki aortalnej s3 wykonywane w Pracowni
Hemodynamiki Kliniki Kardiologii USK w Opolu od wielu
lat. W latach 2012-2019 wykonano 98 takich zabiegéw.
Kolejnym etapem rozwoju technik przezskoérnych s
zabiegi naprawcze niedomykalnosci zastawki mitralnej
metodg MitraClip, ktére poprawiajg rokowanie chorych
zniewydolno$cig serca w sytuacji, gdy kardiochirurgiczna
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wymiana lub naprawa jest zbyt ryzykowna. Pierwsze takie
zabiegi z powodzeniem przeprowadzono w Klinice Kardio-
logii USK w Opolu w grudniu 2018 roku, dzigki wsparciu
miedzy innymi Oddziatu Opolskiego Narodowego Fun-
duszu Zdrowia. Dotychczas wykonano 5 takich zabiegow.

Metoda, ktéra mozna zaliczy¢ do inwazyjnych sposo-
bow leczenia niewydolnosci serca jest terapia za pomoca
komoérek macierzystych. Komorki macierzyste mogtyby
zapewni¢ naprawe uszkodzonego migsnia sercowego. Na
obecnym etapie wiedzy nie ma jednak wystarczajacych
dowodoéw klinicznych do rutynowego stosowania tej me-
tod. Rozwoj terapii komoérkowej w leczeniu i zapobieganiu
niewydolno$ci serca wymaga¢ bedzie lepszego poznania
mechanizmoéw zaangazowanych w regeneracje i funkcjo-
nalng naprawe migsnia sercowego.

Wspdlczesna kardiochirurgia oferuje wiele metod
leczenia niewydolnosci serca. Sg to przede wszystkim,
wspomniane juz operacyjne metody rewaskularyzacji
mies$nia sercowego, zabiegi naprawcze na zastawkach
serca i wszczepianie sztucznych zastawek. Wszystkie
te metody s3 nadal rozwijane i na pewno takze w przy-
sztosci beda bardzo uzyteczne w zapobieganiu i leczeniu
niewydolnosci serca. Jedng z metod chirurgicznych sto-
sowanych w leczeniu niewydolnosci serca, ktéra kilka lat
temu budzita nadzieje, jest geometryczna rekonstrukeja
lewej komory z uzyciem wewnatrzkomorowej faty Dora.
Metoda ta opracowana przez Dora i udoskonalona przez
Menicantiego, polega na wycieciu blizny i zastgpieniu
wycietego fragmentu lewej komory przez tate z tworzywa
sztucznego. Prawidlowo wykonany zabieg, w zalozeniu, ma
odtwarza¢ ksztalt i wymiar lewej komory serca i przywroci¢
odpowiednie potozenie koniuszka lewej komory serca.
Badanie kliniczne, ktére miato zweryfikowac skutecznos¢
tej metody leczenia niewydolnosci serca nosito akronim
STICH. Niestety opublikowane w 2011 r. wyniki tego ba-
dania nie wykazaly, ze optymalizacja ksztaltu i rozmiaru
lewej komory po chirurgicznej rekonstrukeji w polacze-
niu z rewaskularyzacjg chirurgiczng poprawia rokowanie
chorych z niewydolnoscia serca [5-7] . Kardiochirurgia
to takze transplantacja serca, ktora jest uznang i skuteczng
metoda leczenia krancowych stadiéw niewydolnosci serca.
W gestii kardiochirurga lezy takze wszczepianie ukladow
wspomagajacych prace serca. Wspomaganie takie moze
mie¢ charakter krotkoterminowy, zastepujac prace serca
do czasu powrotu jego wlasnej funkcji badz dtugotermi-
nowy, bedac pomostem do transplantacji lub leczeniem
docelowym. Trwajg ciagle prace nad unowoczesnieniem
tego typu urzadzen i prace stuzace konstrukeji coraz bar-
dziej zaawansowanych technicznie form sztucznego serca.

LECZENIE SZPITALNE NIEWYDOLNOSCI SERCA
O leczeniu szpitalnym niewydolnosci serca wspomniano
juz wczesniej w niniejszym opracowaniu. Specjalistyczna
diagnostyka i leczenie w ostrej fazie niewydolnosci serca
winny odbywac si¢ w warunkach dobrze wyposazonych
oddziatéw kardiologicznych, bedacych w stanie zapewnié
chorym wielospecjalistyczng opieke.

Wazna role odegrac réwniez moga dzienne oddzialy nie-
wydolnosci serca. Formuta ta z powodzeniem realizowana
jest w Zabrzu w I1I Katedrze i Klinice Kardiologii w Slaskim
Centrum Chordéb Serca. Dzienny oddzial niewydolnosci
serca jest z jednej strony pomostem pomiedzy hospitaliza-
cja aleczeniem ambulatoryjnym. Z drugiej strony, stanowi
alternatywne dla oddzialu szpitalnego miejsce leczenia dla
pacjentow, ktorzy wymagajg zastosowania przez pewien
czas lekow dozylnych dla opanowania zaostrzenia niewy-
dolnosci serca. Klinika Kardiologii USK w Opolu czyni
starania, aby taki oddzial uruchomic¢ w najblizszym czasie.

Po opanowaniu ostrej fazy niewydolnosci serca i po
ustaleniu optymalnego sposobu leczenia, dalsza opieka nad
chorym powinna odbywac si¢ w osrodku zajmujacym sie
rehabilitacjg kardiologiczng. Taka rehabilitacja sktadajaca
sie z usprawniania ruchowego i edukacji prozdrowotnej
jest niezbedna do uzyskania optymalnego wyniku leczenia
niewydolnosci serca. Czes¢ chorych, ktérzy nie moga by¢
poddani rehabilitacji z uwagi na zaawansowane uszko-
dzenie serca, wymagac bedzie dlugotrwalego leczenia
w warunkach szpitalnych. Taki osrodek leczacy te grupe
chorych znajduje si¢ w wojewodztwie opolskim, jest nim
Oddziat Kardiologii szpitala §w. Elzbiety w Bialej. Leczenie
niewydolnosci serca stanie sie takze w przyszlosci wyzwa-
niem dla oddzialéw geriatrycznych. Koncowe stadium
niewydolnosci serca wymaga postepowania paliatywnego
podobnego w zalozeniu do opieki paliatywnej prowadzo-
nej w chorobach nowotworowych. Taki o$rodek opieki
paliatywnej dla chorych z niewydolno$cig serca powinien
powsta¢ w naszym regionie.

LECZENIE AMBULATORYJNE

NIEWYDOLNOSCI SERCA

Nalezy dazy¢ do poprawy leczenia ambulatoryjnego pa-
cjentéw z niewydolnoscia serca. Wskazane bytoby stwo-
rzenie specjalistycznych poradni leczenia niewydolnosci
serca na bazie wybranych dotychczas funkcjonujacych
poradni kardiologicznych. Zespdt takiej poradni powi-
nien mie¢ charakter interdyscyplinarny. W jego sklad
oprocz kardiologa i specjalnie wyszkolonej pielegniarki
powinni wchodzi¢: fizjoterapeuta, dietetyk, niekiedy
takze farmakolog kliniczny i psycholog. W poradni takiej
powinna istnie¢ takze mozliwo$¢ kontroli wszczepionych
urzadzen - kardiowerteréw-defibrylatoréw i ukladow re-
synchronizujacych przez doswiadczonego elektrofizjologa.
Dziatalno$¢ poradni niewydolnosci serca musi mie¢ takze
charakter edukacyjny dla pacjenta i jego rodziny i pozosta-
wac w Scislej wspolpracy z lekarzami podstawowej opieki
zdrowotnej. Uzupelnieniem poradni niewydolnosci serca
moze by¢ program pomocy domowej. Program pomocy
domowej moze funkcjonowac w formie wizyty pielegniarki
w domu chorego lub w formie tzw. ,,szpitala domowego”
Pierwsza forma postepowania polega na kontrolnej wizycie
w domu chorego w celu edukacji i poradnictwa, a takze
w celu sprawdzenia stopnia realizacji zalecen poszpital-
nych. Druga forma opieki to forma posrednia pomiedzy
leczeniem ambulatoryjnym a leczeniem szpitalnym.
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Intensyfikacja leczenia po kontrolnej domowej wizycie
kardiologa i pielegniarki moze zapobiec rehospitalizacji
chorego. Stworzenie poradni niewydolnosci serca i zapew-
nienie im zrédel finansowania bedzie wymagato srodkow
finansowych. Jesli jednak uda sie przez poprawic¢ rokowanie
chorych co do przezycia i ograniczy¢ liczbe rehospitalizacji,
w efekcie doprowadzi to do zmniejszenia kosztéw leczenia
chorych z niewydolnoscia serca. Leczenie szpitalne stanowi
bowiem ponad 2/3 wszystkich kosztéw ponoszonych przez
systemy zdrowotne na leczenie niewydolno$ci serca. [8].

KOMPLEKSOWA OPIEKA NAD CHORYMI
ZNIEWYDOLNOSCIA SERCA — KONS

Majac na uwadze konieczno$¢ podjecia dziatan zmie-
rzajacych do poprawy sytuacji chorych na niewydolnos¢
serca w Polsce, grupa ekspertéw Polskiego Towarzystwa
Kardiologicznego zaproponowala wprowadzenie aktyw-
nego systemu ,,zarzadzania chorobg’, ktory zostal nazwany
»Kompleksowa opieka nad chorym z niewydolnoscig serca
(KONS)”. Wstepne zalozenia projektu KONS zaprezento-
wano na famach ,,Kardiologii Polskiej” w lutym 2018 roku.
Celem wprowadzenia modelu KONS jest uzyskanie najlep-
szych mozliwych efektow klinicznych opieki nad chorym
z niewydolnoscig serca, przy efektywnym wykorzystaniu
istniejacych zasobow opieki zdrowotnej. Proponowany
model opieki nad chorym z niewydolnoscia serca ma
trzystopniows strukture. Podstawe tej struktury, pierwsze
pietro, ma stanowi¢ opieka podstawowa realizowana przez
lekarza podstawowej opieki zdrowotnej i wspotpracujaca
znim pielegniarke srodowiskows. Ich zadaniem byloby ak-
tywne rozpoznawanie nowych przypadkéw niewydolnosci
serca oraz prowadzenie stalej opieki i opieki dtugotermi-
nowej nad chorymi ze ,stabilng” postacig niewydolnosci
serca. Drugim pietrem trzystopniowej struktury KONS
beda szpitale ogolne i kardiologiczne oraz ambulatoryjna
opieka specjalistyczna. Szpitale takie miatyby dysponowac
oddzialami dziennymi lub stacjonarnymi, ktére umozliwiag
leczenie zaostrzen niewydolnosci serca, a takze, poprzez
poradnie specjalistyczne, stanowi¢ beda wsparcie meryto-
ryczne dla opieki podstawowej. Trzecie pigtro opieki nad
chorym z niewydolnoscia serca stanowi¢ beda osrodki
niewydolno$ci serca pozwalajace na wysokospecjalistyczne
leczenie. Niezbednym elementem tego leczenia sg inter-
wengje z zakresu elektroterapii, kardiologii interwencyjnej,
kardiochirurgii, w tym transplantacji i mechanicznego
wspomagania krazenia. Ostatecznym celem wprowadzenia
KONS jest uzyskanie maksymalnej dtugosci i jakosci zycia
chorych z niewydolnoscia serca poprzez optymalne wy-
korzystanie systemu opieki zdrowotne;j. Jest to niezwykle
wazne w kontekscie starzenia si¢ populacji Polski, ktore jest
szczegolnie widoczne w wojewodztwie opolskim, w regio-
nie zagrozonym depopulacja [9].

PODSUMOWANIE
1.Problemy dotyczace chorych na niewydolnos¢ serca sg
w wojewddztwie opolskim podobne jak w pozostatych
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regionach naszego kraju. Niekorzystne prognozy de-
mograficzne odnoszace si¢ do naszego regionu moga
w najblizszych dziesiecioleciach prowadzi¢ do istotnego
wzrostu zachorowalnosci na niewydolnos¢ serca w woje-
wodztwie opolskim. Stanowi¢ to bedzie duze wyzwanie
dla systemu ochrony zdrowia w naszym regionie.

2.0graniczenie zapadalno$ci na niewydolno$¢ serca mozna
osiagna¢ poprzez szerokie wprowadzenie do codziennego
zycia zasad profilaktyki choréb uktadu krazenia opartych
o powszechnie dostepne standardy Europejskiego Towa-
rzystwa Kardiologicznego.

3.Analiza prognozy demograficznej wojewddztwa opol-

skiego nalata 2014-2050 pozwala przewidziec, ze grupa
wiekowg szczegoélnie narazong na zachorowanie na nie-
wydolno$¢ serca w najblizszych dziesigcioleciach beda
osoby, ktore dzisiaj zalicza si¢ do nastolatkow i mtodych
dorostych. Oznacza to, Ze nalezy juz dzisiaj pomysle¢
o szeroko zakrojonych dziataniach profilaktycznych ad-
resowanych do tych grup wiekowych, majacych na celu
propagowanie zdrowego stylu zycia.

4. Poprawa rokowania, prowadzgca do wydluzenia zycia
pacjentéw z niewydolnoscig serca, powinna opiera¢
sie o mozliwie szeroka implementacje zasad leczenia
i profilaktyki wtérnej, zawartych w obowiazujacych za-
leceniach Europejskiego Towarzystwa Kardiologiczne-
go. Stosowanie zalecanych sposobdw leczenia powinno
dotyczy¢ wszystkich poziomdéw opieki nad pacjentem
z niewydolnoscia serca, poczawszy od lekarza podsta-
wowej opieki medycznej, poprzez ambulatoryjng opieke
specjalistyczng, skonczywszy na leczeniu szpitalnym
i poszpitalnej rehabilitacji.

5. Stworzenie jednolitego systemu opieki nad pacjen-
tem z niewydolnoscig serca, sktadajacego sie z opieki
podstawowej, ambulatoryjnej opieki specjalistycznej
i osrodkéw niewydolnosci serca, zgodnie z zapro-
jektowanymi zasadami KONS, jest niezbedne w wo-
jewodztwie opolskim. Taki system opieki powinien
by¢ szczegolnie efektywny w regionach zagrozonych
depopulacja.

6. Przesuniecie ciezaru opieki nad pacjentem z niewydol-
noscig serca do poradni specjalistycznych spowoduje
istotne ograniczenie liczby hospitalizacji, co w konse-
kwencji spowoduje takze znaczng redukcje ogdlnych
kosztéw leczenia chorych. Zaoszczedzone $rodki bedzie
mozna przeznaczy¢ na rozwoj wysokospecjalistycznych
procedur terapeutycznych.

7. Istnieje potrzeba stworzenie osrodka terapii paliatywnej
dla chorych w terminalnym stadium niewydolnosci serca.
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STRESZCZENIE

Zaburzenia funkgji autonomicznych moga towarzyszy¢ uogdlnionym lub cze$ciowym napadom padaczkowym; moga réwniez przybierac forme samodzielnych napadéw lub
wystepowac w okresie miedzynapadowym. Natomiast arytmia, powodujac zaburzenia hemodynamiczne w uktadzie krazenia i przedtuzajace sie niedotlenienie osrodkowego
uktadu nerwowego, moze prowokowac wtornie epizody o morfologii napadu padaczkowego. Diagnozujac chorych z napadami o symptomatologii padaczkowej, nalezy zawsze
mie¢ na uwadze mozliwos¢ ewentualnego wystepowania zaburzen natury kardiogennej. U wszystkich chorych z padaczka, u ktérych dodatkowo stwierdzono zaburzenia rytmu
serca, nalezy rozwazy¢ wptyw wytadowan padaczkowych na struktury autonomicznego uktadu nerwowego, efekt stosowanych lekéw, a takze mozliwos¢ wystepowania mutagji
w obrebie kanatéw jonowych.

StOWA KLUCZOWE: padaczka, autonomiczny uktad nerwowy, dyzautonomia, zaburzenia rytmu serca

ABSTRACT

Generalized or partial epileptic seizures may be accompanied by autonomic dysfunction. They may also take the form of self-inflicted seizures or be present during
interictal period. Arrhythmias, resulting in haemodynamic disturbances in the circulatory system and prolonged hypoxia of the central nervous system, may itself provoke
secondary episodes of seizure morphology. The doctor when diagnosing patients with epileptic seizures should always be aware of the potential for cardiogenic disorders.
Consideration should be given to the effect of epilepsy on the structure of the autonomic nervous system, the effect of antiepileptic drugs, and the potential for mutations

within the ion channels.

KEY WORDS: epilepsy, autonomic nervous system, dysautonomia, arrhythmias

WSTEP

Padaczka jest stanem chorobowym charakteryzujacym sie
napadowo nawracajacymi zaburzeniami czynno$ci mo-
zgu, Zazwyczaj z towarzyszacymi zaburzeniami §wiado-
mosci lub zaburzeniami ruchowymi, czuciowymi czy tez
wegetatywnymi. Napadowe zaburzenia czynnosci mézgu
w padaczce sg uwarunkowane zmianami strukturalnymi
lub funkcjonalnymi mézgu. Zaburzenia funkcji autono-
micznych moga towarzyszy¢ uogélnionym lub czescio-
wym napadom padaczkowym; moga réwniez przybiera¢
forme samodzielnych napadéw lub wystepowac w okresie
miedzynapadowym [1-4]. Uwaza sie, ze zaburzenia
autonomiczne, prowadzace do zaburzen sercowo-naczy-
niowych, moga mie¢ zwigzek z wystepowaniem nagtych
nieoczekiwanych zgonéw (SUDEP - sudden unexpected
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death in people with epilepsy,) u niektérych chorych na
padaczke [5-7].

Istnieje wiele doniesien, w ktérych autorzy probuja ustali¢ zwia-
zek przyczynowo-skutkowy miedzy padaczka a zaburzeniami ryt-
mu serca, jednakze jak do tej pory brak jednoznacznych wnioskow.

Napady padaczkowe moga mie¢ rézny obraz kliniczny, w zalez-
nosci od okolicy anatomiczno-czynno$ciowej mozgu zaangazowa-
nej wwyladowania. Jesli towarzyszy im pobudzenie osrodkowych
struktur autonomicznych, moga by¢ blednie rozpoznawane jako
pierwotne zaburzenia kardiologiczne, gastryczne lub hormonalne.

Z drugiej strony arytmia, powodujac zaburzenia he-
modynamiczne w ukladzie krazenia i przedluzajace sie
niedotlenienie o$rodkowego ukladu nerwowego, moze
prowokowa¢ wtérnie epizody o morfologii napadu pa-
daczkowego [8-10].
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BUDOWA | FUNKCJA UKLADU
AUTONOMICZNEGO

Uklad autonomiczny wraz z ukladem dokrewnym odpo-
wiada za utrzymanie staloéci Srodowiska wewnetrznego
organizmu, niezaleznie od zmieniajacych si¢ warunkow
i dzialania czynnikéw zewnetrznych. Jest dodatkowo
czulym wskaznikiem stanu emocjonalnego, jak réwniez
moze podlega¢ w pewnym stopniu dzialaniu zaleznym
od naszej woli.

Wyrdézniamy dwie czesci ukladu autonomicznego o prze-
ciwstawnym do siebie dziataniu: wspélczulng (sympatyczna)
i przywspdlczulng (parasympatyczng). Autonomiczny uktad
nerwowy sktada sie z czgsci o$rodkowej i obwodowej. Do
najwazniejszych moézgowych o$rodkéw autonomicznych
nalezg: kora wyspy, jadro migdalowate i boczna czes¢ pod-
wzgorza. Poza tym mozna jeszcze wymienic¢ przednig czes¢
zakretu obreczy, brzuszno-przysrodkowa kore czolows,
jadro tozyskowe prazka krancowego, istote szarg okotowo-
dociaggowa, jadro okolokonarowe, jadro pasma samotnego
i brzuszno-boczng czes¢ rdzenia przedtuzonego [11, 12].

Wiékna ukladu autonomicznego biegnace odsrod-
kowo przedzielone s3 zwojami nerwowymi na czes¢
przed- i zazwojowa. Wtdkna przedzwojowe maja oslton-
ki mielinowe, zazwojowe s3g za$ pozbawione mieliny.
Mediatorem we wszystkich wiéknach przedzwojowych,
zaréwno przywspolczulnych, jak i wspdtczulnych, jest
acetylocholina. Z kolei we widknach zazwojowych, w cze-
$ci przywspolczulnej transmiterem jest acetylocholina,
a w czesci wspolczulnej — noradrenalina. Tylko niektore
zazwojowe wiokna wspoélczulne, a mianowicie biegnace
do gruczotéw potowych i tetniczek migéni szkieletowych,
sa cholinergiczne [13, 14].

Nieprawidiowa funkcja ukladu autonomicznego (dy-
zautonomia) wyraza si¢ gléwnie zaburzeniami w zakresie
ukladu sercowo-naczyniowego, pokarmowego, moczowo-
-plciowego, regulacji oddychania, szerokosci Zrenic oraz
termoregulacji [13, 15].

Pobudzenie czg¢sci wspdlczulnej powoduje przyspieszenie
akgji serca, natomiast czesci przywspolczulnej jej zwolnienie.
Unerwienie przywspolczulne ukladu bodzcoprzewodzacego
serca przez nerw bledny (X) jest asymetryczne. Prawy nerw
zaopatruje wezel zatokowy, natomiast lewy wezel przedsion-
kowo-komorowy. Ze wzgledu na nadrzedna funkcje wezla
zatokowego, leczenie padaczki za pomocg stymulacji nerwu
blednego przeprowadza si¢ prawie zawsze po stronie lewej,
zeby zmniejszy¢ mozliwos¢ powiktan sercowych. Jedno-
czesnie mozna przypuszczaé, ze lewostronne uszkodzenie
osrodkowe obejmujace ten nerw ma mniejszy wplyw na
generowanie groznych zaburzen rytmu [13].

DYZAUTONOMIA W PADACZCE

Uwaza sig, ze objawy wegetatywne w padaczce sg zwigzane
z obecnoscia ogniska padaczkowego w obrebie osrodko-
wych struktur autonomicznych, wtérnym szerzeniem sie
wyladowan padaczkowych na te okolice oraz dodatkowo
z efektem ubocznym stosowanych lekéw przeciwpadacz-
kowych [16].

Wiekszos¢ prac oceniajacych zaburzenia autonomiczne
u chorych z padaczka dotyczy zaburzen w trakcie napadu,
jednak ostatnio zwraca si¢ uwage réwniez na wystepowanie
zmian miedzynapadowych [4].

Wyniki wielu badan, cho¢ niejednoznaczne, sugeruja
potkulowg asymetrie czynnosci ukladu autonomicznego.
Po stronie prawej istnieje przewaga czesci wspdlczulnej,
a po lewej przywspolczulnej. Co za tym idzie pobudzenie
w wyniku wytadowan padaczkowych prawej pétkuli — lub
uszkodzenie lewej potkuli — zwigzane jest z nadmierng im-
pulsacja wspolczulng i objawia si¢ tachykardig oraz wzro-
stem ci$nienia tetniczego. Odwrotna sytuacja manifestuje
sie bradykardia i spadkiem ci$nienia tetniczego w wyniku
przewagi przywspotczulnej czesci uktadu autonomicznego
[17]. Podobny efekt uzyskat Oppenheimer przy stymulacji
kory wyspy [18].

Niektorzy autorzy uwazaja, ze zaburzenia autonomiczne
w padaczce wystepuja najczesciej w napadach z ogniskiem
w prawym placie skroniowym [19, 20], co moze mie¢
zwigzek z dominujaca rolg prawej potkuli w regulacji ser-
cowo-naczyniowej [21].

WPLYW LEKQW PRZECIWPADACZKOWYCH
NA CZYNNOSC SERCA

Odrebnym zagadnieniem jest wptyw lekéw przeciwpadacz-
kowych na ukfad autonomiczny. Wplyw lekéw przeciwpa-
daczkowych na czynnos¢ serca stanowi przedmiot wielu
badan, lecz ich wyniki ciagle bywaja sprzeczne. Mechanizm
generowania zaburzen cho¢ nie zostal do konca poznany,
moze wynika¢ z wptywu na uklad autonomiczny (zaréwno
leku, jak i wytadowan padaczkowych) oraz bezposredniego
blokowania kanatéw jonowych, co wplywa na zaburzenia
depolaryzacji (kanaty sodowe) i repolaryzacji (potasowe)
komorki mie$nia sercowego oraz ukladu bodzcoprzewo-
dzacego, manifestujgc si¢ arytmia.

Najczesciej wymieniana jest karbamazepina (CBZ), ktora
wedlug niektdrych autoréw powoduje wzrost aktywnosci
wspolczulnej i wywoluje wiekszg zmiennos$¢ akeji serca
(HRV - heart rate variability) podczas badan oceniajacych
uklad autonomiczny [22]. Tomson i wsp. oraz Persson
i wsp. ujawnili, Ze obnizenie napiecia czg¢sci wspolczulnej
oraz zmniejszenie modulacji przywspdtczulnej u chorych
z padaczka, jak rowniez zmniejszenie HRYV, jest czestsze
u 0s6b leczonych tym lekiem [16, 23]. CBZ wplywa na
wezel zatokowy oraz przewodnictwo przedsionkowo-ko-
morowe, powodujac wydluzenie odstepu PQ. U predyspo-
nowanych pacjentéw moze ujawnic¢ chorobe wezta zatoko-
wego. Efektem ubocznym po leczeniu karbamazeping moze
by¢ blok przedsionkowo-komorowy oraz asystolia, ktére
wtérnie moga wywola¢ napad padaczkowy, spowodowac
uogdlnienie napadu cze$ciowego, lub indukowa¢ objawy
podobne do padaczkowych. Moga wystapi¢ rowniez zabu-
rzenia przewodzenia srodkomorowego. SUDEP czgsciej
wystepuje u pacjentow leczonych tym lekiem, by¢ moze
cze$ciowo rowniez w wyniku wydtuzenia odstepu QT.
To zaburzenie obserwowano réwniez po zazyciu duzych
dawek CBZ [24-28].
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Fenytoina (PTH), obecnie rzadko stosowana w prze-
wleklym leczeniu padaczki, ma réwniez antyarytmiczne,
a drugiej strony proarytmogenne dzialanie. Jej inotropo-
wo ujemny wplyw na miesien sercowy moze wywolywac
bradyarytmie prowadzaca do asystolii a nawet zgonu,
jednak zdecydowanie cze$ciej przy podawaniu pozaje-
litowym [29, 30].

Fenobarbital (PB), obecnie réwniez rzadko stosowany,
podany w duzych dawkach powoduje tachykardie.

W badaniach na zarodkach myszy wszystkie te leki
(PTH, PB, CBZ), szczegolnie w politerapii, wywotywaly
bradykardie oraz nieregularng akcje serca, zwigkszajace
sie z czasem trwania terapii [31].

W innym badaniu oceniajacym nowe LPP - lamotrygine,
topiramat i gabapentyne — sugerowano proarytmogenne
ich dziatanie — gtéwnie pierwszego z nich przy towarzysza-
cych innych niekorzystnych czynnikach [32]. Lamotrygina
w duzej dawce, z toksycznym poziomem we krwi moze
w EKG wywolywa¢ zmiany o morfologii zespotu Brugada,
predysponujace do groznych arytmii komorowych [33].

Lacosamid (LCM), nowy lek przeciwpadaczkowy,
predysponuje do wystapienia migotania przedsionkow
réwniez u 0séb bez czynnikéw ryzyka chordb sercowo-
-naczyniowych [34]. Przeciwwskazaniem do LCM jest
blok przedsionkowo-komorowy II lub III stopnia. Wsréd
dziatan niepozadanych zarejestrowano ponadto bradykar-
die i omdlenia.

Kwon i wsp., mimo ze zauwazyli wptyw lekéw przeciw-
padaczkowych na odstep QT, nie znalezli réznic istotnych
statystycznie w grupach monoterapii kwasem walproino-
wym, (VPA), CBZ/OXC, topiramatem (TPM) oraz miedzy
poli- i monoterapig [35].

Na miedzynarodowej liscie lekéw o mozliwym dzialaniu
wydluzajacym odstep QT i zwiekszajacym ryzyko cze-
stoskurczu komorowego typu torsade de pointes z lekow
przeciwpadaczkowych wymieniono felbamat i fosfenytoine
[36]. Poza tym u pacjentow z zespolem Brugaddw, oprocz
propofolu ($rodka anestetycznego stosowanego réowniez
w leczeniu stanu padaczkowego), niekorzystne dzialanie
ma takze fenytoina i karbamazepina [37].

Trzeba jednak pamietac, ze jednoznaczne ustalenie, czy
zmiany zarejestrowane w badaniu elektrokardiograficz-
nym s3 efektem padaczki, stosowanych lekéw, czy moze
wystepuja niezaleznie od tej choroby, czgsto bywa trudne.

PADACZKA A ZABURZENIA RYTMU SERCA
Niezaleznie od wplywu lekéw, wiekszos¢ autorow suge-
ruje, ze u chorych na padaczke dochodzi do uposledzenia
autonomicznej regulacji serca i zmniejszenia HRV [2,
38-42], co wigze sie z wyzszym ryzykiem niekorzystnych
incydentow zaréwno u pacjentéw z obecna, jak i nieobecna
chorobg tego narzadu.

Zaburzenia autonomiczne mogg by¢ wtérne do defektu
zaleznych od napiecia kanatéw potasowych w wyniku
mutacji genu KCNAL, ktére gléwnie znajduja sie w mézgu,
a w bardzo niewielkiej ilosci w sercu. W badaniach na
myszach stwierdzono, ze ich niedobdr prowadzi wysta-
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pienia napadéw padaczkowych i wtérnie do uposledzenia
kontroli rytmu serca (gléwnie wystapienia bradyarytmii),
ze wzgledu na nieprawidlowe napiecie uktadu przywspot-
czulnego. Czyni to gen KCNA1, ktory jest kandydatem do
uznania za czynnik ryzyka naglej niespodziewanej $mierci
u chorych na padaczke [43]. Z drugiej strony mutacja genu
KCNQ1 kodujacego sercowe kanaly potasowe prowadza-
ca do powstania pierwszego typu wrodzonego zespotu
QT moze wywolywac zaburzenia ze strony osrodkowego
ukladu nerwowego w postaci napadéw padaczkowych
oraz dysregulacji autonomicznej, gdyz kanaly potasowe
kodowane przez KCNQ1 znajduja si¢ takze w mozgu [44].

PODSUMOWANIE

Diagnozujac chorych z napadami o symptomatologii
padaczkowej nalezy zawsze mie¢ na uwadze mozliwos¢
ewentualnego wystepowania zaburzen natury kardio-
gennej. U wszystkich chorych z padaczka, u ktérych
dodatkowo stwierdzono zaburzenia rytmu serca, nalezy
rozwazy¢ wplyw wytadowan padaczkowych na struktury
autonomicznego ukladu nerwowego, efekt stosowanych
lekow, a takze mozliwo$¢ wystepowania mutacji w obrebie
kanaléw jonowych.
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SEVERE METABOLIC SYNDROME AND PRIMARY AMENORRHEA
AS MAIN PATHOPHYSIOLOGICAL FEATURES IN A SUBTYPE OF
TURNER SYNDROME (46, X, DEL (X) Q 21)
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ABSTRACT

Turner syndrome can be manifest with a considerable genetic and phenotypic variability. This merely accounts for about 50% of patients who do not have the “classic” 45
X genotype. We report the case of a 42-year-old female patient with a 46, X, del (X) g 21 genotype (deletion on the second X chromosome on the long arm). As the patient
displayed a non-typical phenotype and was infertile, a diagnosis was established at the age of 24 with no follow-up treatment. As part of our therapy of the individual due to
newly manifested diabetes mellitus, our diagnostic workup revealed a severe metabolic syndrome encompassing fatty liver disease, obstructive sleep apnea syndrome and
hyperuricemia. Our observations should sensitize physicians treating female patients for one or more aspects of the metabolic syndrome and its presence in Turner syndrome.
These patients have an unfavorable cardiovascular profile, in part due to the metabolic syndrome, but also due to factors intrinsic to Turner syndrome.

KEY WORDS: Turner Syndrome; metabolic syndrome; 46. X. del (X) q 21 subtype; morbid obesity; diabetes mellitus type 2; obstructive sleep apnea syndrome

STRESZCZENIE

Zesp6t Turnera moze objawiac sie znaczng zmiennoscig genetyczng i fenotypowa. Problem ten stwierdza sie u okoto 50% pacjentek, ktdre nie maja ,klasycznego” genotypu
45X. W ponizszej pracy przedstawiono przypadek 42-letniej pacjentki z genotypem 46, X, del (X) q 21 (delecja na drugim chromosomie X na dtugim ramieniu). Poniewaz
pajentka charakteryzowata sie nietypowym fenotypem i byta bezptodna, diagnoze postawiono dopiero w wieku 24 lat, jednakze chora pozostawiono bez dalszego leczenia.
W ramach objecia pacjentki nasza opieka z powodu Swiezo rozpoznanej cukrzycy, dalsza diagnostyka umotzliwita wykrycie ciezkiej postaci zespotu metabolicznego obejmujacego
sttuszczeniowa chorobe watroby, zespét obturacyjnego bezdechu sennego oraz hiperurykemie. Nasze obserwacje powinny uczuli¢ lekarzy opiekujacych sie kobietami na jeden
lub wiecej aspektéw zespotu metabolicznego i jego obecnos¢ w zespole Turnera. Pacjentki te charakteryzuja sie niekorzystnym profilem sercowo-naczyniowym, czesciowo
whasnie z powodu zespotu metaboliczneqo, ale takze z powodu czynnikow charakterystycznych dla samego zespotu Turnera.

SEOWA KLUCZOWE: zespdt Turnera, zespét metaboliczny, podtyp 46, X. del (X) g 21; chorobliwa otytos¢; cukrzyca typu 2; zespot obturacyjnego bezdechu sennego

INTRODUCTION

Turner syndrome (TS) occurs in one out of every 5000 live
female births. The most common feature is a short stature.
An early loss of ovarian function (ovarian hypofunction
or premature ovarian failure) is also very common. About
30% of females with Turner syndrome have extra folds of
skin on the neck (webbed neck), a low hairline at the back
of the neck, lymphedema of the hands and feet, skeletal
abnormalities, or kidney malformations. One third to one
half of individuals with TS are born with a heart defect [1].
Apart from the phenotypical features, the unfavorable car-
diovascular risk profile and the trend to develop obesity and
other facets of the metabolic syndrome (MS) are noteworthy
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[2—4]. Hypertension affects up to 25% of the adolescents and
50% of the adults. It is mostly systolic and is often nocturnal
[5]. The disorder is not that rare and the patients are not
only treated by specialists or an interdisciplinary team, as
guidelines suggest [6]. Physicians and primary care physi-
cians in general should be aware of these non-gynecological
problems, since there are sometimes significant differences
between entitlement to care and care reality: This accounts
for the case reported here of a patient with a severe metabolic
syndrome as the main feature of her disorder and without
gynecological co-treatment.

Next to the “classic” 45,X type, with one sex chromosome
missing, that occurs in about the half of the cases, several
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different karyotypes exist. Some show deletions (del) on the
second X chromosome on the shortarm (p) or the long arm
(q). Other striking features may be mosaicism of a 45,X cell
line with another cell line, which might be 46,XX, 46,XY
or have an abnormal sex chromosome rearrangement [7].

In case of the “rare” subtypes, several have been described
in case reports, where the aspect of MS had not always been
addressed. Such rare subtypes were reported by Sybert and
McCauley [8], e.g.: 46,X,i(Xq) (the abbreviation i stands for
“isochromosome”. The medical definition of an isochromosome
is that of a chromosome produced by transverse splitting of the
centromere so that both arms are from the same side of the
centromere are of equal length and possess identical genes);
(45,X/46,X,i(Xq); 45,X/46,X,+ring (ring means a breakage of
chromosomes at both ends, and the ends of the chromosome
join together to form a ring); 45,X/46,X,+mar (mar means
marker chromosome which is a small fragment of a chromo-
some which generally cannot be identified without specialized
genomic analysis due to the size of the fragment (the signifi-
cance of a marker is variable as it depends on what material
is contained within the marker); 45,X/46,XY or 46,X,Yvar/
Ydel (var means a sequence variant); 45,X/46,XX/47,XXX;
45,X/46,XX;46,X,Xp (short-arm deletions); 46,X,Xq (interstitial
long-arm deletions); and others. In the report of Akbas et al.
[7] the authors quote literature that indicates that patients with
the 46,X,i(Xq) karyotype have characteristics similar to those
observed in classical TS. The aspect of MS was not addressed
in detail, maybe since many patients were very young. Some
patients with deletions of Xq may merely have gonadal dysfunc-
tion as was reported e.g. by Kara et al. in the case of a 22-year-
old female [9] or by Seki et al. [10] in the case of a 28-year-old
old woman, or by Srivastave et al. [11] in a 19-year-old female.

As mentioned above, we transfer these descriptions of
patients with a q deletion by the case on a 42-year-old,
therapy naive (!) woman with primary amenorrhoea and
severe metabolic syndrome.

THE AIM

To highlight the presence of MS in TS and the elevated cardio-
vascular risk in TS. This does not only account for the ,,classic“
45,X genotype, but also for rarer subtypes as reported here.

CASE PRESENTATION

A 42-year-old Caucasian female was admitted to the out-
patient department of our clinic due to newly manifested
diabetes mellitus type 2 and intolerance against metformin
(diarrhea). In assessing her further medical history, she also
reported primary amenorrhea. As for the primary amenor-
rhea, she had presented herself to a gynecologist because of
an unfulfilled desire to have a baby when she was 24 years
old. The ovaries had been described as hypoplastic by her
gynecologist and, to our surprise, she presented a chromo-
somic photograph with a diagnosis of 46,X,del (X) q 21
syndrome from 2003 (Fig. 1). Since the unfulfilled desire to
have a baby was the main focus of her interest those days,
no further diagnostic or therapeutic action had been taken.

She finished her school education at the age of fifteen
(certificate of secondary education) and has been working
as a caregiver for senior citizens ever since. In day-to-day
interaction she shows a moderate cognitive impairment. A
considerable weight gain has been taking place for 10 years.
It is worth mentioning that a lipedema of the legs was diag-
nosed in 2012. She also consumes about 15 cigarettes daily.
She had no cardiovascular events in her medical history.

PHYSICAL EXAMINATION

The patient was 167 cm tall and weighed 124 kg (BMI 44 kg/m*
-ObesityIII° or morbid obesity according to the WHO's defini-
tion). The waist circumference was 136 cm, the hip circumference
was 130 cm. The blood pressure was 170/95 mm Hg. The typical
short stature and the webbed neck was missing, but further phys-
ical examination showed the following features attributable to TS:
« Several multipigmented naevi;

« Low posterior hairline;

« Flat nasal bridge;

« Lipedema of the legs (Fig. 2, 3).

INSTRUMENTAL DIAGNOSTICS

In the ultrasonography of the abdomen, the sole patho-
logical finding was a fatty liver and gallstones, the ovaries
were not visualized.

The ultrasonography of the thyroid showed the right
lobe with 20 x 20 x 50 ml, with an unremarkable and
normal, perfused thyroid structure in the right lobe and
a hypoechoic, well demarcated, 8 mm diameter nodule
without increased blood flow. The thyroid volume of the
left lobe was17 x 17 x 50 mm. No sonographical signs of
autoimmune thyroiditis were observed.

The echocardiography showed no structural abnormal-
ities except a diastolic relaxation abnormality.

Due to obesity, an overnight screening for sleep-disordered
breathing was done, indicative of a mild obstructive sleep apnea
syndrome (MiniScreen Plus™ Heinen Lowenstein). The Ap-
nea/Hypopnea Index was 13.3, Respiratory Disturbance Index
14.8, Apnea-Index 0.4, Hypopnea-Index 12.9. Since the patient
reported no daytime sleepiness, no further action was taken.

The bone density was measured by dual-energy X-ray absorp-
tiometry (DXA Lunar Prodigy Advance™): The T-scores (the
T-score is the number of standard deviations above or below
the mean for a healthy 30-year-old adult of the same sex and
ethnicity as the patient) of the lumbar spine were: L(lumbar)1
- L4: -0.9, right femoral neck: +0.2, left femoral neck: +0.2

The corresponding Z-scores (The Z-score is number
of standard deviations above or below the mean for the
patient’s age, sex and ethnicity) were: L1 - L4: -2.1, right
femoral neck: +0.5, left femoral neck: +0.5. That said, the
patient had a normal bone density.

LABORATORY FINDINGS
Uric acid: 383 pumol/l (137-363); total cholesterol: 5.89
mmol/l (< 5.2); HDL-cholesterol: 1.02 mmol/l (> 1.2);
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Fig. 1 Chromosomic photograph from the 42-year-old patient.

LDL-cholesterol: 4.48 mmol/l; triglycerides: 1.80 mmol/l (<1.7);
Hbalc:7.6 % (4.8-6); Thyroid Stimulating Hormone: 3.12 mU/L
(0.27-4.2); Luteinizing Hormone: 18.9 IU/L; Follicle Stimulating
Hormone: 29.5 TU/L; Estradiol (E2): 24.5 ng/L; Testosterone:
0.24 pg/1 (0.084-0.481) (comment: as to be expected in this
clinical setting, the gonadotropins are elevated and estradiol
is relatively low, indicating a residual function of the ovaries).
Serum transaminase levels were within the normal range.

DISCUSSION

According to the National Expert Panel on Detection,

Evaluation and Treatment of High Blood Cholesterol in

Adults (NCEP-ATP-III) [12], the diagnosis of “metabolic

syndrome” is made if at least three of the following five

criteria are met:

« Abdominal fat distribution, determined by an abdominal
circumference of over 102 cm in men or over 88 cm in
women (Caucasian).

o Serum triglycerides greater than 150 mg/ dL (> 1.7 mmol
/ L), or therapy already initiated to reduce triglycerides.

« HDL cholesterol < 40 mg / dL (<1.05 mmol / L) in men
or <50 mg/ dL (1.25 mmol / L) in women.

« Blood pressure of 130/85 mmHg or more, or already
initiated therapy to reduce hypertension.

« Fasting blood sugar > 110 mg / dL (5.6 mmol / L), or
type 2 diabetes.
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In the case reported here, the patient meets all 5 criteria. It is
well known and has already been mentioned that TS predis-
poses the patients to obesity and related metabolic disorders
[13]. The current epidemiological evidence suggests that pa-
tients with TS have unfavorable cardiometabolic risk factors
predisposing them to adverse cardiac and cerebrovascular
outcomes in ages as early as young adulthood. It remains to be
clarified whether these risk factors are intrinsic to TS or wheth-
er risk factors such as obesity, hypertension and hyperglycemia
are contributing to this risk [14]. Unfortunately, some study
results in an investigation of 30 T'S patients were indicative that
adult patients with TS under hormone replacement therapy
are connoted by a higher frequency of central obesity, insulin
resistance, hypercholesterolemia, and hypertension [15]. Other
authors reported in 26 TS patients that sex hormone admin-
istration causes a deterioration in glucose tolerance, increases
fat-free mass and physical fitness, and has beneficial effects on
blood pressure. The deleterious effect on glucose tolerance was
discussed to be mediated by norethisterone, a gestagen known
to have androgenic effects [16].

The case described here is unusual in that, up to the age of
41, there had been no specific therapy for the TS (for example
sex hormone replacement therapy), nor any treatment for the
several facets of the metabolic syndrome. As desirable as the
recommendations in the guidelines with a therapy by interdis-
ciplinary teams are [6], even including transition [17], this case
illustrates that there may be significant differences between
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Fig. 2. The picture shows the patient from behind. Notice the rather android fat distribution.

Fig. 3. The picture shows the patient from the side.
Notice the rather android fat distribution.

entitlement to care and care reality. Patient compliance with
treatment is also responsible for this. Thus, the non-specialist
physician, who initially only treats individual aspects of the
metabolic syndrome, may suddenly be confronted with the
clinical picture of TS.

Itlies in the logic and the nature of the condition that patients
who do not have the “classical” 45 X TS but a deletion in the
second X chromosome as reported here are likely to express
some features of the classic TS, although malformations did
not occur in her case. As to be expected in an estrogen-defi-
cient state, osteoporosis is considered a comorbidity of adult
women with TS [18]. However, the patient reported here had
normal bone density. As already mentioned in the laboratory
data, estradiol was relatively low, but detectable in the serum,
indicating a residual function of the ovaries that may have
prevented osteoporosis yet.

Interestingly, case reports about patients especially affected
with the 46, X, del (X) q 21 condition do not report such explicit
metabolic syndrome characteristics as we observed in this case
(e.g. Kara etal. in the case of a 22-year-old female (9) or by Seki
etal. [10] in the case of a 28-year-old woman, or by Srivastave
et al. [11] in a 19-year-old female). These patients may have
been too young or just on the way towards developing MS. It
remains speculative whether MS could have been delayed by sex
hormone therapy in our very case. However, recent data suggest
that sex hormone therapy may not have a preventive effect [2].

As shown in the literature, TS can be present with a
great variety of chromosomal aberrations. It was not in
the focus of the report to work out a precise update of the
chromosomal defect in this very patient. To clarify the role
of Xq in ovarian function the accurate description of such
abnormalities requires a combination of cytogenetic and
DNA-hybridization analysis [19]. Recently, clinical practice
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guidelines for the care of girls and women with TS were
published and may also be helpful for a non-specialized
physician having to treat a TS patient, as in our case [6].

CONCLUSION

In treating female patients with MS, physicians should be aware
of TS in general. TS goes hand in hand with a considerable
variability in the phenotype. As reported here, even a diagnosis
of TS does not necessarily mean that a patient had or wanted
an appropriate therapy in earlier years, given the discomforts
caused by the disease were not high enough to desire therapy.
In treating female patients with diabetes and/or MS physi-
cal examination and a history of amenorrhea or premature
ovarian failure is mandatory. Depending on the ethnicity and
classification criteria, the polycystic ovary syndrome is more
frequent with estimates between 5.5-16% [20]. At first glance
in this case, some metabolical and phenotypical features may
share similarities, especially in TS patients that do not express
the “classical” phenotypes. Since the therapeutic approach and
the aftercare is different, both conditions need to be considered.
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DIAGNOSTIC ERRORS DURING INTRAMEDULLAR PROCESSES
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ABSTRACT

Introduction: The article describes a clinical case of a malignant tumor of the brain and spinal cord with metastasis, which remained undetected for many years and was treated
as syringomyelia. Long-term exhausting examinations of the brain and spinal cord, dynamic follow-up of medical specialists, and repeated surgical interventions on the spine
helped to differentiate this process and make the correct diagnosis.

The aim: The objectives of the present paper are to analyze the existing classifications of syringomyelia; to examine its etiology, pathogenesis, diagnostic approaches and
treatment tactics; to present a clinical case of a malignant tumor of the brain and spinal cord with metastasis, which was misdiagnosed as syringomyelia.

Materials and methods: The authors analyzed the existing classifications of syringomyelia and studied its etiology, pathogenesis, diagnostic approaches and treatment tactics
using the method of content analysis, analytical6 comparative and contrastive methods.

Clinical case: The described clinical case is a variant of the course of syringomyelia, associated with the spinal cord tumor, namely, in particular, anaplastic ependymoma. For
along time, the process remained undetected, despite the long-term examination and drainage of the syringomyelic cavity. Analyzing this case, it is highly important to pay
attention to careful history collection, examination of the patient, analysis of the occurrence of certain disorders in order to conduct the neuroimaging examinations in time.
Conclusions: Favorable outcome of the disease is directly related to the diagnosis at early stages, especially in young people, the clinical variant of the process, progression
of the course, the degree of involvement of various parts of the nervous system and extraneural formations, the severity of the lesion. The treatment tactics and the ability to
restore the functions will depend on all these factors.

KEY WORDS: intramedullary tumor, syringomyelia, syringobulbia, ependymoma

INTRODUCTION

Syringomyelia is a chronic, polietiologic disease, character-

ized by the progressive development of longitudinal cavities

in the spinal cord, which are filled with liquor or a liquid
close to it in composition [1-3]. In all conditions, in which
syringomyelia develops, there is at least a partial blockage
of the normal circulation of cerebrospinal fluid. Based on
this feature, the following classification of syringomyelia

was proposed, according to Barnet (1973) [4,5]:

1. Communicating syringomyelia with subarachnoid space.
It is associated with the anomaly of the craniovertebral
junction. The sunken cerebellar tonsils impede the free
flow of cerebrospinal fluid from the skull into the spinal
canal. Itis associated with diseases of the base of the skull
(basal arachnoiditis, cysts and tumors of the posterior
cranial fossa).

2. Post-traumatic syringomyelia: the syringomyelic cyst
occurs at the site of injury and then spreads to other
segments of the spinal cord.

3. Syringomyelia as a consequence of spinal arachnoiditis
and arachnopathy.

4. Syringomyelia, associated with the spinal cord tumors.

5. Syringomyelia, caused by compression of the spinal
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cord by non-tumor etiology formations (herniation of
cervical discs, large demyelination foci in the spinal cord
in multiple sclerosis, etc.).
6. Idiopathic syringomyelia — the causes of development
are unknown.
Analysis of recent research and publications. In 2000, T. Mil-
horat suggested a classification of syringomyelia based on
MRI and morphological data [6-10]. He identified 3 types
oflesions: 1. Communicating central channel syringomye-
lia, 2. Non-communicating central channel syringomyelia.
3. Non-communicating extracanal syringomyelia.
According to this classification, communicating syrin-
gomyelia constitutes 10-15% of all observations and, as a
rule, it is combined with Chiari anomaly of type 2, hydro-
cephalus, and Dandy-Walker anomaly.
Non-communicating syringomyelia (75% of observa-
tions) is combined with Chiari anomaly of type 1 and
basilar impression, as well as various causes of impaired
patency of the subarachnoid spaces at the level of the spinal
canal (injuries and degenerative stenosis of the cervical
spine, tumors, etc.).
Non-communicating extracanal syringomyelia (10%) is
a consequence of injuries and circulatory disorders in the
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spinal cord with the primary formation of a cyst in the area

of damage to the brain substance and its gradual spread

along the spinal cord.

Etiology and pathogenesis. An important role in the devel-
opment of the disease belongs to the defect in the embry-
onic development of the nervous tissue, which during the
development of the organism is manifested by the dysraphic
state (status dysraphicus). As a result of endogenous (hered-
ity) and exogenous (trauma, intoxication) influences, the
internal defect manifests itself, turning into a disease [1,3].

Among the cranial factors of syringomyelia development,
the most common are congenital lesions of the cranio-cer-
vical region (Chiari malformations (CM), types 1 and 2,
basilar impression, Dandy-Walker anomaly, small posteri-
or cranial fossa (PCF)), less common are arachnopathies,
tumors of PCF and supratentorial tumors; spinal etiological
factors of syringomyelia are caused by: malformations
(diastematomyelia, “tight filum terminale syndrome”, spina
bifida), tumors, arachnopathies, degenerative diseases of
the spine, multiple sclerosis.

The manifestations of syringomyelia, the onset of the
disease regardless of age, different types of the course, the
absence of pathognomy signs in the early stages of the
disease, lead to the need to differentiate this disease from
neurological disorders in which syringomyelic syndrome
may be observed, namely:

1. Hematomyelia (after a traumatic injury, there are symp-
toms characteristic of syringomyelia, and then their
regression occurs).

2. Chronic poliomyelitis (sensitive and autonomic disor-
ders are not characteristic).

3. Amyotrophic lateral sclerosis (no sensitivity disorders).

4. Brachioneuritis (the progressive course is not character-
istic, dissociated type of sensitivity disorders).

5. Intramedullary tumor (accompanied by the signs of
spinal cord compression with minor trophic and auto-
nomic disorders).

6. Leprosy (no signs of central lesion of lower extremities,
segmental-dissociated type of sensitivity disorder, pos-
itive Hansen’s bacillus).

7. Spinal amyotrophic syphilis (mixed signs of paralysis
only in the lower limbs, dissociated sensory disturbanc-
es, positive reaction and Argyll Robertson symptom).

8. Myelodysplasia (disrupted sensitivity only in the lower
extremities, there is no progressive course, mild paresis
is characteristic).

9. Denny - Brown sensory neuropathy.

10. Disturbances of spinal blood circulation.

Diagnostic approaches: The most accurate diagnosis of sy-

ringomyelia is performed using spinal MRI or myelography.

Radiography is used as an auxiliary method, because it will

determine disorders of the bone structure, but will not detect

cavities in the spinal cord. Electroneuromyography will clarify
the nature of the sensitivity disorder and the level of damage.

Treatment. At the initial stages of the disease, radiother-
apy is considered the most favorable method, which slows
down the progression of the process, reducing the severity
of sensitive and trophic disorders [3, 16, 17].
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In advanced cases, radioactive phosphorus (P2), which has
beta radiation, and radioactive iodine (Ii3i), which has beta
and gamma radiation, are used to treat syringomyelia. [18].

A relatively new method in the treatment of syringomye-
lia is neostigmine therapy, which improves the conduction
of nerve impulses. It allows to temporarily improve the
neuromuscular conduction, a combination of such therapy
with UHF or radon baths is possible [3,19,20].

Surgical treatment for syringomyelia is indicated for
detection of voids that block the subarachnoid space in
the spine, as well as in congenital disorders of cerebrospi-
nal fluid outflow from the brain. Surgical treatment can
eliminate cysts, as well as correct the defects of the spine
resulting from the disease [14, 17, 18].

Another method of surgical intervention is drainage of cys-
tic formations, that is, removal of excess fluid from the cavities.

There have been attempts of surgical treatment of syringo-
myelia by transplantation of embryonic nerve tissue [18-20].

In our report, we will present a clinical case of the intra-
medullary tumor, which remained undetected for a long
time and was treated as syringomyelia.

CLINICAL CASE

Patient S., aged 39, an employee, presented with complaints
of decreased sensitivity of the left half of the body, pain in
the lumbar spine, radiating to the lower limbs, weakness
in the right leg, grogginess, straining effort in urination.

He noted the first episodes of the disease 10 years ago,
when he first noticed the decreased sensitivity in the left
half of the body, and did not seek medical help. In May
2015, pain in the neck and left arm increased, the MRI scan
(0.3 T) of the cervical and thoracic spine was conducted,
the patient was examined by the neurosurgeon, and the
following diagnosis was made: “Osteochondrosis of the
cervical and thoracic spine, hernia of C5-C6, C6-C7 inter-
vertebral discs with relative stenosis of the spinal canal at
the level of C5-C6, C6-C7”. The patient was prescribed ther-
apy (vitamins, chondroprotectors, vascular medications).

In June 2015, after physical exertion, complaints of
disrupted sensitivity in the shoulder and upper limb to
the left increased. On this occasion, the patient consulted
the neurologist, the MRI scan (1.5 T) of the cervical and
thoracic spine was conducted with intravenous contrasting.
The signs of intramedullary cystic formation of the spinal
cord at the cervical level and cystic solid formation in the
thoracic region at the level of Th1-L1 vertebrae were detect-
ed. The patient was referred for consultation and treatment
to A.P. Romodanov Institute of Neurosurgery, where the
following diagnosis was made: “Idiopathic syringomyelia,
cervico-thoracic form” The patient was hospitalized (vas-
cular and restorative therapy).

After discharge, the patient continued to work at the
place of residence for the next 2 years. The state remained
at the same level. In October 2016, the patient once again
consulted A.P. Romodanov Institute of Neurosurgery of the
National Academy of Medical Sciences of Ukraine. After
consultation, dynamic observation was recommended.
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Fig. 1. MRl with contrast enhancement of the cervical and thoracic spine.

In June 2017, the patient began to complain of weakness in
the lower extremities, more to the right, grogginess, numb-
ness of the left half of the body; straining effort in urination,
periodic pain in the thoracic and lumbar spine. The MRI
scan of the thoracic and lumbosacral spine was conducted
with intravenous contrasting. According to the data obtained
from MRI images, the progression of the process was revealed
in the form of increased size of cavities, the lower pole of the
cystic formation - at the level of L1-L2, the combination of
syringomyelia with a voluminous formation is not excluded.

After consultation, the patient was, diagnosed with syrin-
gomyelia, cervico-thoracic and lumbar form, syringobulbia,
with disrupted sensitivity of the “half-jacket” type to the left;
myeloradiculopathy syndrome, with moderate lower para-
paresis, with an emphasis to the right, moderate pain syn-
drome, musculo-tonic syndrome, neurotrophic syndrome,
sensory ataxia against the background of osteochondrosis,
deforming spondylosis, disc protrusion at C3-C4 and C5-S6,
C6-C7, hernias of L5-S1 with right-sided lumbar ischialgia.
The patient was prescribed conservative treatment; he was
independently seeking treatment, consulting doctors from
other institutions in Ukraine, Belarus and Germany.

In July 2017, the patient underwent surgical intervention at
the Institute of Neurosurgery (Kyiv) — removal of the intramed-
ullary spinal cord cyst at the L1-L2 level, drainage of the cavity.
Laminectomy of L1 with subsequent dynamic observation.

In October 2017, due to increased weakness in the legs,
disrupted sensitivity in the anogenital area and legs, the pa-
tient consulted A.P. Romodanov Institute of Neurosurgery
of the National Academy of Medical Sciences of Ukraine.

From the life history: the patient denies TB, typhus,
malaria, sexually transmitted diseases, Botkin’s disease,
hemotransfusion, HIV, injuries. The patient is married,
has a daughter. All relatives are healthy.
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Fig. 2. MRI with contrast enhancement of the lumbar spinal cord.

Objectively: the general condition is relatively satisfactory.
Normal nutrition. The skin and visible mucous membranes
are pale pink, clean. Peripheral lymph nodes are not enlarged.
Vesicular breathing in the lungs, no wheezing. The activity of
the heart is rhythmic, the tones are clear. BP is 120/70 mm
Hg; pulse - 68 per 1 min. The abdomen is soft, painless on
palpation. In the neurological status: the patient is conscious;
oriented in place, time and self. Emotionally labile. Palpebral
fissures S = D, pupils are equal. No nystagmus. Asymmetry of
the nasolabial folds, the left corner of the mouth is drooping.
The tongue is in the middle line. Barre’s test — lower positive to
the right. Reduced muscle strength in the rightleg to 3 points,
in the left — up to 4 points. Tendon and periosteal reflexes from
the hands of D> S, high, with extended reflexogenic zones.
Knee and Achilles reflexes are high, D> S. No abdominal
reflexes. There are no pathological stop signs on both sides.
Long back muscles are strained along all parts of the spine,
painfulness of the paravertebral points in the cervical, thoracic
and lumbosacral spine. Laségue symptom 45 ° to the right.
The temperature sensitivity of the left half of the body is dis-
rupted according to the “half-jacket” type in the anogenital
zone. Loss of deep sensitivity in the fingers of both feet. FITN
is performed indistinctly from two sides. HTS is performed
with omissions and intention from both sides. Pelvic disorders
by the urinary retention type. No dysraphic status.

On MRI of the cervico-thoracic and lumbar spine with
contrasting, there is an intramedullary formation consisting
of solid and cystic areas. A solid area - is over the bodies of
the Th7-Th9 vertebrae, 6.8 cm long, 1.3 cm wide, it has an
iso-intensive soft tissue MR signal. The cystic areas are lo-
cated above and below it, the lower pole is at the L1 vertebra
level, the width at the L1 vertebra level is up to 1.1 cm. The
dimensions of the pathological area after contrasting are 0.83 x
0.93 % 6.0 cm, the cystic areas do not accumulate the contrast
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medium. Degenerative changes in the thoracic spine, hernial
protrusion of the intervertebral disk in the C6-C7 segment,
cystic formation of the spinal cord, the upper pole is located
at the level of the craniovertebral junction (Fig. 1 and Fig. 2).

Conclusion: MR signs of intramedullary cystic solid formation
of the spinal cord in the thoracic spine at the level of Th1-L1 ver-
tebrae, thelower pole at the level of the L1-L2 segments (possible
combination of syringomyelia with a voluminous formation),
osteochondrosis of intervertebral disks of the thoracic spine.

General clinical test: no abnormalities.

In October 2017, the patient underwent surgical treat-
ment - laminectomy of Th8-Th10, subtotal removal of the
tumor at this level. A few days later, the results of histo-
pathological study of the tumor were as follows: anaplastic
ependymoma. On the 10th day, the patient was discharged
from the hospital with improvement.

After the surgical treatment, the patient underwent active
rehabilitation at the place of residence. He moves indoors
using walkers, notes anesthesia in the anogenital zone, low-
er spastic paraparesis. The patient takes anticholinesterase
medications, muscle relaxants. Initially, an improvement
was noted, and afterwards - increasing paraparesis.

The described clinical case is a variant of the course
of syringomyelia, associated with the spinal cord tumor,
namely, in particular, anaplastic ependymoma. For a long
time, the process remained undetected, despite the long-
term examination and drainage of the syringomyelic cavity.
Analyzing this case, it is highly important to pay attention
to careful history collection, examination of the patient,
analysis of the occurrence of certain disorders in order to
conduct the neuroimaging examinations in time.

CONCLUSIONS

Favorable outcome of the disease is directly related to the
diagnosis at early stages, especially in young people, the
clinical variant of the process, progression of the course,
the degree of involvement of various parts of the nervous
system and extraneural formations, the severity of the
lesion. The treatment tactics and the ability to restore the
functions will depend on all these factors.
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ABSTRACT

The article presents data on classification, diagnostic problems, treatment of acute lymphoblastic leukemia in children. Remaining unresolved problems of protocol chemotherapy
complications of acute lymphoblastic leukemia. The presented clinical case of successful treatment of thrombosis of mesenteric vessels in a child with acute lymphoblastic
leukemia, which included the stages of thrombolytic therapy and surgical treatment for resection of necrotized part of the ileum.

KEY WORDS: Acute lymphoblastic leukemia, chemotherapy, mesenteric thrombosis, children

INTRODUCTION

Acute lymphoblastic leukemia (ALL) is one of the most
common malignant diseases of childhood and accounts for
about 75% of all hemoblastosis. Often acute lymphoblastic
leukemia affects children aged 2 to 5 years, mostly boys [1].

Diagnosis and modern classification of ALL based on stud-
ies of peripheral blood, liquor and bone marrow, namely cy-
tological, cytochemical, cytogenetic and immunophenotyp-
ing. According to the results of a morphological study, 85% of
patients have L1 variant by FAB (French-American-British
classification). Majority of children, common-ALL and
B-linear leukemia (85.8%) are diagnosed, whereas the
proportion of prognostically unfavorable T-ALL is 14.2%,
which is associated with an initial hyperleukocytosis, hepa-
to-spleenemalemia, and the presence of mediastinal tumor
by immunophenotypic signs. The presence of cytogenetic
translocations t (9; 22) and t (4; 11) are prognostically un-
favorable and occur in 10-15% of patients. About 20% of
affected children is genetically determined location trancelo-
catione t (12;21) type EVT6/RUNXI, associated with initial
low white blood cells (aleukemic and leukopenic form) and
has a favorable prognosis [2].

Due to modern protocols of chemotherapeutic treatment
of ALL has moved from the category of non-curable to
potentially curable diseases [3]. However, these adverse fac-
tors as infectious and septic conditions, disease recurrence,
development of secondary tumors, toxic effects of cytotoxic
drugs and disturbances in the hemostatic system can lead
to fatal consequences. To date, problems of diagnostics,
treatment and prevention of ALL protocol chemotherapy
complications remain incompletely solved [4].
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Acute abdominal conditions are relatively rare, but po-
tentially possible as complications in the treatment of ALL.
Progress in the development of chemotherapeutic drugs
led to an increase in the proportion of longer duration of
remission and survival with improved blood transfusion,
antibiotics and supportive care resulted in increased fre-
quency of acute abdominal abnormalities in patients with
leukemia [5]. One of the most severe complications that
develops in children with hemoblastosis at the treatment
stage is acute cerebrovascular disruption of mesenteric
vessels, the treatment of which remains difficult and does
not always result in a positive outcome for the patient [6].

The development of mesenteric thrombosis is due to the
combination of the Virchow triad (blood flow disorders,
hypercoagulation and inflammation of the vascular wall)
and observed in 5.2% of patients with ALL at the treatment
stage, of which 80% dominated by venous thrombosis and
in 20% of patients - arterial vessels. In addition, in 58.3% of
cases, thrombi occurs in the central nervous system (28.6%
of the sinus thrombosis) and in the upper limbs, often due
to the presence of a central venous catheter [7].

Modern studies have shown that malignant cells are involved
in the formation of endothelial dysfunction, platelet activation
and blood coagulation. Cytotoxic therapy is the main factor con-
tributing to the development of thrombosis of mesenteric vessels
and disorders in the hemostasis in children with ALL. Thus,
corticosteroids and L-asparaginase induced hypercoagulatione
due to lower levels of natural anticoagulants, which requires
the use of low fraction heparins for therapeutic or prophylactic
purposes. Also, the pathogenesis of mesenteric blood vessel
thrombosis may be due not only to the effect of chemotherapy,
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but also to the congenital prothrombotic status of the patient,
namely, the congenital antiphospholipid syndrome. For the
diagnosis of thrombophilia, the most common laboratory tests
indicating the causes of thrombosis are also used, namely: the
mutation of the prothrombin G20210A and the gene of MTH-
FR, the antithrombin deficiency III, the deficiency of protein C,
the hyperhomocysteinemia, the hypolipoproteinemia, the defi-
ciency of protein S, the presence of antiphospholipid antibodies,
the dysfibrinogenemia, the mutation V factor, an increase in the
levels of factors VIII, IXa and XI [8].

In addition, an important factor that leads to thrombo-
sis of mesenteric vessels is the disseminative intravessels
clotting (DIC), which develops in patients with leukemia
in the background of sepsis. During the last decade, molec-
ular markers that are secret in the nucleus of cells in acute
cell lysis, which include the HMGBI protein, are studied.
This factor binds to chromatin when the integrity of the
membrane of atypical cells is lost and isolated in the extra-
cellular space, which acts on Toll-like receptors and leads
to cell activation through MAP kinase. In case of sepsis
this marker is an inflammatory cytokine. In addition, it
activates the system of coagulation, inhibits anticoagulant
protein C and stimulates the expression of tissue factors on
monocytes, which leads to the development of the DIC [9].

Diagnosis of mesenteric blood vessel thrombosis is very
complicate and requires careful analysis of clinical changes,
laboratory and instrumental research methods. The main clin-
ical manifestation of mesenteric thrombosis is an unbearable
sharp abdominal pain, multiple vomiting, and emptying with
impurities of the blood. The condition of the child is severe; the
skin covers pale color with an earthy gray tint. Characteristic
X-ray signs of mesenteric vessels thrombosis are pronounced
intestinal pneumatosis, the absence of peristalsis and the
Clyber bowl with horizontal levels. However, the most infor-
mative method of diagnosis is laparoscopy, which makes it
possible to carefully and qualitatively evaluate the nature and
prevalence of pathological changes in the intestine.

One of the methods of treating mesenteric thrombosis is
surgical intervention with resection of the necrotic area of
the intestine [10]. However, the indicators of postoperative
and total mortality remain rather high and make up 65 - 85%,
and with the development of peritonitis reach 90-100%.

CASE PRESENTATION

The child B. (girl), 4 years old, admitted to the oncohematolog-
ical department of the regional children’s clinical hospital on
January 5,2018 with complaints of general weakness, slipping,
refusal of food, fever to 39°C, weight loss and pronounced
pallor of the skin. The above listed complaints disturbed the
child for a week. The objective examination revealed: the skin
and mucous membranes are pale with hemorrhagic syndrome
in the form of a petechial, non-symmetrical, polychrome rash
localized on the trunk and the limbs. Increase in cervical and
submucosal lymph nodes in diameter up to 1 cm, with a dense
consistency were found. From the side of the cardiovascular
and broncho-pulmonary system of pathology were not de-
tected. The abdomen is symmetrical, takes part in the act of
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breathing, the peristalsis is preserved, the liver and spleen are
not enlarged, the physiological excrement is not affected. Di-
agnostics was performed according to the protocol ALL - BFM
2009: hematological blood test; bone marrow research, which
included cytological, cytochemical, molecular genetic and
immunophenotyping. Morphological study of cytocentrifu-
gate of liquor and diagnosis: Acute lymphoblastic leukemia,
FAB - variant L1, common - ALL type with coexpression of
two myeloid antigens CD,, and CD, .

The child given an induction course of chemotherapy.
From the first day of chemotherapy, the child received
prednisone at a rate of 60 mg/m?, against which background,
regression of peripheral tumor mass and normalization
of temperature indices observed. At day 8 hematological
blood test was performed, where leukopenia was detected
- 1,7x10°/1 and the absence of blast cells in the leukocyte
formula. In addition, the girl received infusion of Vincristine
- 1.5 mg/m? and doxorubicin - 30 mg/m?. On the 12th day
of the induction course of treatment, the condition of the
girl worsened, namely hyperthermia appeared, and leuko-
penia and neutropenia increased, which did not allow the
continuation of the introduction of L-asparaginase. Taking
into account signs of febrile neutropenia, an antibiotic and
antitumor antibodies and human immunoglobulin intra-
venously administered. On the 15th day of protocol No. 1 a
bone marrow test was performed, in which 2% of blasts were
detected and abone marrow remission was detected; an im-
munocytogenesis of bone marrow revealed a population of
leukemic blasts, representing 4.03% of nucleated cells, which
was consistent with the status of FMR (middle-risk group).

At day 18 of the induction course of chemotherapy, the
child’s condition deteriorated: fever and severe abdominal
pain. Physical examination: pronounced pallor of the skin
with earthy tint and hemorrhagic syndrome with polymor-
phic rashe on the limbs, legs and anterior abdominal wall.
Auscultation in the lungs vesicular breathing. Tones of
the heart are rhythmic, tachycardia, systolic murmur. The
abdomen is enlarged, painful in all parts, peristalsis sharply
weakened. The liver + 3 cm, the spleen was not enlarged.
Stool 1 times scanty. Urination is free, urine is light. He-
matological blood analysis: anemia (Hb 65 g/1), leukopenia
1.2x10°/1, thrombocytopenia 10 thousand/pl. Laparoscopy
performed for vital signs with revision and rehabilitation
of the abdominal cavity, appendectomy, superimposition
of enterostoma and cecostoma, took histological material
for further morphological examination.

Intestinal wall swollen with a gray-black hue, no peri-
stalsis and pulsation of blood vessels during examination
of the abdominal cavity. From the abdominal cavity was
evacuated about 2 liters of serous - hemorrhagic effusion,
erythema, edema, vessels without pulsation, peritoneum
in multiple hemorrhages (Figs 1 and 2).

Thrombosis of mesenteric vessels with total necrosis of
the colon wall, hemorrhagic infusion and inflammatory
infiltration detected at histological examination; significant
edema and degenerative changes in the small intestine, with
the presence of hypersecretion of mucus and desquamation
of the epithelium in the mucous membrane.
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Fig. 1. Colon in mesenteric thrombosis

Table I. Dynamic of the hematology blood test in postoperative period

Fig. 2. Small intestine with mesenteric thrombosis

Units 27.01. 28.01. 29.01. 30.01. 31.01. 01.02. 02.02.
2018 2018 2018 2018 2018 2018 2018
Leukocytes
#1091 0.5 1.0 26 26 2.0 22 23
Hb, g/I 60 58 80 60 72 76 74
Platelets,
thousand/l 0 0 10 218 70 30 48
Dynamic of fibrinogen in postoperative period
a5
4
3,5
3
25
2
15
1
0.5
0
day 1 day 2 day 3 day 4 day 5 day 6
— g/l

Fig. 3. Dynamics of fibrinogen indicators

In the postoperative period, the child’s condition remained
extremely severe, the severity was due to hemorrhagic syn-
drome (bleeding from postoperative wounds, hemorrhagic
discharge on nasogastric probe and urinary catheter). In
a dynamic study in blood hematological analysis anemia,
leukopenia and thrombocytopenia preserved (Table I).

In the postoperative period, the child needed daily massive
hemotransfusions of erythrocytes, platelets, and plasma. In
addition, the girl received infusion therapy, antibacterial and
antimycotic drugs, colony stimulating factor, Novoseven.

Test of secondary hemostasis: D-dimer 1.02 pg (N-to 0.5 pg),
prothrombin time 12.8 seconds (N- 9.9-11.8 seconds), the inter-
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national normalized ratio is 1.15 (N-1.0), activated partial throm-
boplastin time 40.7% (N- 22.7-31.8 seconds), thrombin time
18.8 seconds (N-14, 0-21.0 seconds), coagulation of the blood
extended from 7 to 8 minutes hypocoagulation were observed.
On the background of hemostatic therapy in the coagulogram,
a positive dynamics of the fibrinogen indices observed (Fig. 1).

During the week, hemorrhagic syndrome was preserved
due to thrombocytopenia and DIC, but after 10 days after
surgery, it was possible to stop the bleeding, the patient’s
condition gradually improved, normalization of peripheral
blood parameters.

To establish the presence of pathological changes in
the mucous membrane of different parts of the gastroin-
testinal tract in the child, fibrogastroduodenoscopy and
colonoscopy performed. In fibrogastroduodenoscopy, the
esophagus and duodenum without pathological changes,
while the mucous membrane of the stomach is hyperemic,
with sharp erosions in diameter 0,2 - 0,3 cm without strain
of fibrin. During colonoscopy in the direct, sigmoid and
descending sections of the large intestine the mucous
membrane is hyperemic with a blurred vascular pattern
and multiple erosions in the diameter from 0.2 to 0.4 cm,
which are covered with hemorrhagic stratification, in the
lumen of the intestine, fibrinous-purulent contents. Endo-
scopic examination of the blind, ascending and transverse
colon was also carried out through the preformed bowel
movement. It was found that the mucous membranes
of the cecum with cyanotic tint, contact with multiple
erosions in the diameter of 0,2 - 0,3 cm covered with
hemorrhagic contents. In the transverse colon, there were
also isolated shallow erosions against the background of
the pink mucosa.

CT scan of the abdominal cavity in the postoperative
period: a small amount of free fluid and infiltration of
the mesentery of the small intestine noted. True data in
favor of thrombosis of mesenteric vessels not found. The
transverse colon brought to the anterior abdominal wall.
In the abdominal cavity on the left flank, as well as in the
cavity of the small pelvis, tubular catheters.

Condition stabilized, confirmed bone and brain remis-
sion, which allowed to continue chemotherapy.

CONCLUSIONS

1. Acute lymphoblastic leukemia is the most common
oncological disease of childhood, occurring in 75% of
all hemoblastosis, of which the common-ALL-type is
more commonly diagnosed, making up 85.8%.

2. Modern chemotherapy for acute lymphoblastic leukemia
has transmitted this disease in a potentially curable one.
However, chemotherapy needs further improvement
aimed at reducing the toxicity of drugs and preventing
severe complications.

3.1In 5,2% of children, acute lymphoblastic leukemia is
complicated by mesenteric thrombosis, in which the
mortality is 65-85%.

4. The management of children with acute lymphoblastic
leukemia requires careful examination of the hemostasis
system in order to prevent the DICs syndrome.
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ZESPOL KOUNISA - ALERGICZNY ZAWAL SERCA. OPIS PRZYPADKU
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STRESZCZENIE

Zesp6t Kounisa, czyli alergiczny zawat serca, to ostry zespot wieicowy w przebiegu réznego rodzaju reakgji alergicznych. W odpowiedzi na swoisty czynnik pokarmowy, wziewny,
Srodowiskowy, lek lub ukaszenie przez owady u 0s6b uczulonych dochodzi do rozwoju reakdji alergicznej z udziatem wielu komérek i mediatorow, ktére moga spowodowac skurcz
tetnicy wiericowej lub zainicjowac proces rozpadu i aktywacji blaszki miazdzycowej, w wyniku czego dochodzi do ostrego zespotu wiericowego. W artykule opisano przypadek
miodego mezczyzny z pytkowica i stwierdzonym uczuleniem na orzechy, u ktérego po spozyciu mieszanki orzechéw rozwinat sie petnoobjawowy wstrzas anafilaktyczny i doszto
do szybko przemijajacego ostrego zespotu wiericowego ze wzrostem stezenia troponiny do 4,7 pg/L. Stwierdzono takze zwigkszone stezenie tryptazy (15 pg/L), catkowitego
IgE (>3000 IU/mL) i swoistego IgE anty-orzech (55,1 kUA/L). Na podstawie przebiegu choroby i wynikéw badar alergologicznych oraz kardiologicznych rozpoznano alergiczny
zawat serca typu 1, czyli spowodowany skurczem naczyn wiericowych. W trakcie hospitalizagji stan chorego szybko sie poprawit i po kilku dniach opuscit on szpital bez cech
trwatego uszkodzenia migsnia serca.

SEOWA KLUCZOWE: alergia pokarmowa, alergiczny zawat serca, ostry zespét wiencowy, troponina, tryptaza, wstrzas anafilaktyczny, zespot Kounisa

ABSTRACT

Kounis syndrome or allergic myocardial infarction is an acute coronary syndrome in the course of an allergic reaction. In allergic patients in response to a specific condition -
nourishment, inhalation, environmental substances, drug or insect bite there is an allergic reaction involving many different cells and mediators that can cause coronary artery
spasm or initiate the process of rupture and activation of atherosclerotic plaque resulting in acute coronary syndrome. The paper describes a case of a young man with allergy to
pollen and confirmed sensitization to nuts, who developed a full-blown anaphylactic shock after eating the nut mix and experienced a rapidly passing acute coronary syndrome
with troponin up to 4.7 pg/L. An increased concentration of tryptase (15 pg/L), total IgE (> 3,000 IU/mL) and specific anti-nut IgE (55.1 kUA/L) were found. Based on the course
of the disease and the results of allergic and cardiac tests, allergic type 1 myocardial infarction, i.e. caused by coronary artery spasm, was diagnosed. During the hospitalization,

the patient’s condition improved quickly and after a few days he left the hospital without the signs of permanent damage to the heart muscle.

KEY WORDS: acute coronary syndrome, allergic myocardial infarction, anaphylactic shock, food allergy, Kounis syndrome, troponin, tryptase

WSTEP

Zwigzki pomiedzy alergia i zawalem serca byly obserwowa-
ne od dawna, ale dopiero w 1991 r. greccy lekarze Kounis
i Zavras wysungli koncepcje dusznicy alergicznej spowodo-
wanej skurczem tetnic wienncowych indukowanym histaming
[1]. Opisali wowczas wspdlistnienie objawow klinicznych
(stenokardialnych i alergicznych), z wynikami badan labo-
ratoryjnych, zmianami w zapisach elektrokardiograficznych,
zobrazem w badaniu echokardiograficznym i w koronarogra-
fii. Alergiczny zawal serca, tzw. zespét Kounisa, polega zatem
na wspolistnieniu reakeji alergicznej (typu nadwrazliwosci,
anafilaktycznej lub anafilaktoidalnej) z ostrym zespolem
wiencowym [2]. Wiekszo$¢ informacji dotyczacych tego ze-
spolu opiera si¢ jedynie na opisach pojedynczych przypadkow.
Prawdopodobnie wiele z nich pozostaje nierozpoznanych [3].

Wiad Lek 2019, 72, 1,137-141

Patomechanizm zespolu ttumaczy si¢ rozwojem reakeji
alergicznej po kontakcie ze swoistym czynnikiem po-
karmowym, wziewnym, $rodowiskowym, po ukaszeniu
przez owady lub po podaniu leku (wstrzgs anafilaktyczny),
a w wyniku dzialania komorek i mediatoréw reakcji aler-
gicznej (takich jak histamina, czynnik aktywujacy plytki,
proteazy, cytokiny, chemokiny) dochodzi do skurczu tetnic
wiencowych lub rozpoczyna si¢ proces rozpadu i aktywacji
blaszki miazdzycowej [2]. Poczatkowo wyrdzniono 2 typy
zespolu w zalezno$ci od wspolistnienia choroby wiencowej
[1,2]. Typ 1 rozpoznaje si¢ u 0s6b, u ktérych nie stwierdza
sie zmian miazdzycowych w tetnicach wiencowych ani
czynnikéw ryzyka choroby niedokrwiennej serca i do-
chodzi do skurczu tetnic wiencowych ze wzrostem lub
bez wzrostu biochemicznych markeréw martwicy mie$nia
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sercowego. Typ 2 pojawia si¢ u oséb z miazdzycowymi
zmianami tetnic wiencowych, u ktérych w przebiegu reak-
cjialergicznej dochodzi do rozpadu blaszki miazdzycowe;.
Z czasem wyrozniono takze typ 3 tego zespolu, rozwijajacy
sie u 0s6b z wszczepionymi stentami powlekanymi lekami
(DES), w przebiegu alergii na lek lub materiaty, z ktérych
wykonane s3 stenty [4]. Wczesne rozpoznanie choroby
pozwala na zastosowanie wlasciwego leczenia.

W pracy przedstawiono przypadek mlodego chorego
z atopig, u ktérego w przebiegu wstrzasu anafilaktycznego
po spozyciu orzeszkéw doszlo do ostrego zespotu wien-
cowego. Na podstawie przebiegu choroby i uzyskanych
wynikéw rozpoznano alergiczny zawat serca.

OPIS PRZYPADKU
35-letni mezczyzna, z atopig w postaci leczonego sezo-
nowo alergicznego niezytu nosa i alergii pokarmowej
na orzechy, zostal przywieziony do szpitala we wstrza-
sie anafilaktycznym po spozyciu mieszanki orzechow.
W relacji cztonkéw rodziny chory poczatkowo zglaszat
dretwienie i mrowienie jezyka, a takze ust, uczucie
kotatania serca, bolu w klatce piersiowej, a nastepnie
narastajacg duszno$¢. Wezwano Zespdt Ratownictwa
Medycznego, ktéry przybyl po 17 minutach i zastal
chorego nieprzytomnego z nieoznaczalnym ci$nieniem
tetniczym i SaO, 60%. W trakcie transportu do szpitala
zalozono rurke ustno-gardtows, uzyskujac droznos¢ drég
oddechowych, podano tlen do oddychania, zastosowano
adrenaling (domiesniowo 0,5 mg w rozcienczeniu 1:1000
i powtdrzono dwa razy), a takze hydrokortyzon oraz
plyny dozylnie. Na Szpitalny Oddziat Ratunkowy chory
zostal przywieziony nieprzytomny i w ciezkim stanie.
W badaniach laboratoryjnych stwierdzono wéwczas hipo-
kaliemie¢, podwyzszone stezenie mleczandw, wydtuzony
czas aPTT, bez cech skazy krwotocznej (Tab. I). Stezenia
biochemicznych markeréw martwicy mig¢$nia sercowego
nie byly podwyzszone z wyjatkiem niewielkiego wzrostu
izoenzymu sercowego kinazy kreatynowej — CK (Tab. I).

W SOR obserwowano stopniowy powrét swiadomosci,
ale chory byt splatany i pobudzony, zgtaszat dusznos¢ oraz
uczucie kotatania serca. W trakcie ciggtego monitorowania
chorego odnotowano krétkotrwatly, samoistnie ustepujacy
epizod migotania przedsionkéw z czestoscig zespolow
komorowych do 160/min, ze zglaszanym dyskomfortem
w klatce piersiowej. Pojawila sie takze pokrzywka na sko-
rze calego ciata. Kontynuowano tlenoterapie, podawano
plyny dozylnie, zastosowano antagoniste receptora hi-
staminowego H, (klemastyng) i anatagoniste recetora H,
(ranitydyne) oraz kolejne dawki glikokortykosteroidéw
(hydrokortyzon). W trakcie pierwszej godziny od przyjecia
na Oddzial Intensywnej Terapii stan chorego znacznie si¢
poprawil i ustapily objawy obserwowane w SOR. Chory byt
przytomny, negowat dolegliwosci, a w EKG rytm serca byt
zatokowy i nie obserwowano cech niedokrwienia.

W kontrolnych badaniach laboratoryjnych po 6 godzi-
nach od przyjecia do szpitala stwierdzono istotne zwieksze-
nie stezenia troponiny I do 4,7 ug/L, a takze wzrost aktyw-
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nosci CK oraz niewielki wzrost aktywno$ci transaminaz
i CK-MB (Tab. I). W EKG w obrebie niskoamplitudowego
zapisu obserwowano uniesienie odcinka ST i odwrdcenie
ztamkoéw T w odprowadzeniach IIT i aVF (Ryc. 1). Wy-
konane wowczas badanie echokardiograficzne nie wyka-
zalo istotnych zaburzen kurczliwos$ci migsnia sercowego,
funkcji zastawek, ani ptynu w osierdziu. Nie zdecydowano
wowczas o kwalifikacji chorego do wykonania pilnej ko-
ronarografii. Z uwagi na istotnie podwyzszone stezenie
troponiny, zmiany w zapisie EKG, epizod utraty przytom-
nosci, brak mozliwosci ustalenia czy wystepowaly wowczas
objawy stenokardialne, mtody wiek chorego i tylko jeden
niemodyfikowalny czynnik ryzyka sercowo-naczyniowego,
jakim byta ple¢ meska, przy nieznacznie podwyzszonym
stezeniu cholesterolu calkowitego, wysunieto podejrzenie
alergicznego zawatu serca typu 1.

W toku dalszej diagnostyki wykazano zwigekszone
stezenie tryptazy, calkowitego IgE, a takze swoistego
IgE anty-orzech (Tab. I). W drugim badaniu echokardio-
graficznym wykonanym w piatej dobie hospitalizacji nie
stwierdzono zaburzen kurczliwo$ci mieé$nia serca. W ko-
lejnych dniach w EKG obserwowano plaskie zatamki T
w odprowadzeniach III i aVE. Po 2 dniach stwierdzono
normalizacje stezenia troponiny, przy prawidtowym steze-
niu N-koncowego propeptyd natriuretyczny typu B. Stan
chorego byt dobry i nie zglaszal on Zadnych dolegliwosci.
Kontynuowano leki przeciwhistaminowe. W dobrym sta-
nie og6lnym zostal wypisany do domu po 7 dniach pobytu
w szpitalu. Chory otrzymal wskazéwki dotyczace diety
eliminujacej alergeny pokarmowe, zalecono loratydyne
w dawce 10 mg/dobe, a takze uzycie w sytuacjach naglych
autowstrzykiwacza z adrenaling domig$niowo w dawce 0,3
mg/dawke oraz 40 mg prednizonu doustnie. Z uwagi na po-
dejrzenie alergicznego zawatu serca chorego skierowano do
referencyjnej Poradni Kardiologicznej celem kwalifikacji
do badania rezonansu magnetycznego mig$nia sercowego.
Z uwagi na niewielkie ryzyko zmian miazdzycowych od-
stapiono od badania angio-TK tetnic wiecowych, zalecono
jednak dalsza obserwacje kardiologiczng.

DYSKUSJA

Zespot Kounisa to jednostka chorobowa znana zaledwie
od 28 lat [2]. Wiedza o jej objawach, diagnostyce i sposo-
bie leczenia pochodzi gtéwnie z opiséw przypadkow lub
niewielkich grup chorych [5, 6]. Wtasciwe rozpoznanie
tej choroby i leczenie zaréwno komponenty alergicznej,
jak i niedokrwiennej serca moze by¢ trudnym zadaniem
dla klinicystow [7]. Wystepujace w przebiegu tego zespotu
objawy kliniczne, takie jak: pokrzywka, wysypka, dusznos¢,
hipoksemia, ostabienie, bdl glowy, nudnosci, wymioty,
blado$¢ powlok, poty, tachykardia lub bradykardia, obrzek
naczynioworuchowy, wstrzas i nagle zatrzymanie krazenia
sa typowe dla reakeji alergicznych [2, 8]. Wigkszo$¢ z nich
byta stwierdzona w opisanym przypadku. Objawy zwigzane
z wystapieniem niedokrwienia serca w zespole Kounisa
to: zamostkowy bdl w klatce piersiowej, kolatanie serca,
dusznos¢, zaburzenia rytmu serca, omdlenie, bradykardia,
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Tabela I. Wyniki badan laboratoryjnych pacjenta

Badania laboratoryjne Normy B;cisac;\;a (I:’ zb:;) Doba 5
Troponina I (Ultra) Zdrow(i)j?’;)l‘; Eg\fv Z,ﬁ'ieoéz’;y{yszyka > 0,016 4713 0,077
Izoenzym serc?gz_l’:/ilréa)zy kreatynowej 2-24 (IU/L) 21 37 18
Kinaza kreatynowa (CK) 26-190 (IU/L) 103 454 47
Mleczany <1,5 (mmol/L) 9,7 35 0,9
N-koricowy propeptyd natriuretyczny 0-125 (pg/mi) 54
typuB
Czas kaolinowo-kefalinowy (APTT) 26,0-36,0 (sekund) >120,0 374 26,8
Czas protrombinowy (PT) 8,8-13,6 (sekund) 19,7 15,4 12,4
Wskaznik protrombinowy 78-120 (%) 60 77 96
INR 0,9-1,2 1,69 1,31 1,04
D-dimer <500 ng/ ml 416
Aminotransfera(zAasijparaginianowa 10-41 U/1 39 50 32
Aminotransferaza alaninowa (ALT) 10-37 (U/L) 29 43 31
Cholesterol catkowity 115-190 202
Tryptaza <11,4 (pg/L) 15
IgE catkowite <100 (IU/mL) >3000
IgE swoiste przeciw-orzechom Zgodnie z tabelg* (kUA/L) 55,1

* Interpretacja wynikéw swoistych anty-IgE
<0,35 kUA/L — klasa 0 (niewykrywalne swoiste przeciwciata)

0,35-0,7 — klasa 1 (bardzo niskie miano przeciwciat, czesto bez objawéw klinicznych)
0,7-3,5 — klasa 2 (niskie miano przeciwciat, istniejace uczulenie, czesto z objawami klinicznymi

3,5-17,5 — klasa 3 (wykryto okreslone przeciwciata, czesto objawy kliniczne)

17,5-50 — klasa 4 (wysokie miano przeciwciata, z objawami klinicznymi)

50-100 — klasa 5 (bardzo wysokie miano przeciwciata, z objawami klinicznymi)
> 100 — klasa 6 (ekstremalnie wysokie miano przeciwciata, z objawami klinicznymi)

tachykardia, pobudzenia dodatkowe i nagle zatrzymanie
krazenia [2, 8]. Cze$¢ z nich, takie jak bol w klatce pier-
siowej, duszno$¢, kolatanie serca i zaburzenia rytmu serca,
byty obserwowane u chorego. Elektrokardiograficzng ma-
nifestacjg zespolu zwykle s zmiany niedokrwienne pod
postacig uniesienia lub obnizenia odcinka ST w sgsiednich
odprowadzeniach, ale opisywano réwniez epizody nad-
komorowych i komorowych zaburzen rytmu serca [2, 8].

Rozpoznanie zespotu wymaga wykonania oceny kardio-
logicznej i alergologicznej zaréwno w trybie pilnym, jak
i planowym. W diagnostyce laboratoryjnej zespotu Kounisa
wazny jest wzrost stezenia biochemicznych markeréw mar-
twicy migénia sercowego. Do oceny ryzyka sercowo-naczy-
niowego stuzy lipidogram. Zalecana jest takze diagnostyka
alergologiczna obejmujaca catkowite i swoiste IgE, oraz
prick-testy [2]. W opisanym przypadku oznaczono réwniez
stezenie tryptazy we krwi obwodowej, ktéra jest swoistym
markerem reakcji alergicznej [9]. Ze wzgledu na krotki
okres jej poltrwania (90 min) zaleca si¢ wykonanie badania
do 2 godzin od epizodu bélu. Okres péttrwania histaminy
jest jeszcze krotszy (8 min), co praktycznie uniemozliwia jej
wykorzystanie w praktyce klinicznej.

W opisanym przypadku obserwowano wydtuzony czas
kaolinowo-kefalinowy (APTT >120 s) oraz czas protrom-
binowy 19,7 s przy prawidlowych wartosciach D-dimeru
(416 ng/mL). Zaburzenia APTT oraz INR wynikaja
z obserwowanej w przebiegu wstrzasu anafilaktycznego
aktywacji komorek zapalnych, dzialania mediatoréw oraz
aktywacji proceséw krzepniecia i fibrynolizy. Procesy te sa
od wielu lat przedmiotem badan zaréwno klinicznych, jak
i w modelach doswiadczalnych [10].

W opisanym przypadku dominowalta komponenta
alergiczna i poprawe stanu chorego uzyskano po podaniu
adrenaliny, glikokortykosteroidéw i plynéw, ktére nalezy
stosowac ostroznie w trakcie leczenia ostrego zespotu
wiencowego. Nastepnie stosowano leki, takie jak antagoni-
$ci receptoréw H, i H,, najlepiej tacznie ze stabilizatorami
komorek tucznych np. kromoglikany lub ketotifen [11].
Waznym elementem postepowania w tym zespole jest
monitorowanie i leczenie pacjenta na oddziale intensyw-
nej terapii [9]. W przypadku skurczu tetnicy wiencowej
stosowano antagonisty kanalu wapniowego oraz nitraty
[2, 11], a w przebiegu ostrego zespolu wiencowego zaleca
sie inhibitory ACE, ASA lub heparyne, ktére moga jed-
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Ryc. 1. Zapis elektrokardiogramu w drugiej dobie po
przyjeciu do szpitala. Rytm zatokowy o czestosci 80/
min. PQ 0,16, QRS 90 ms, QT/Qtc 362/399. Uniesienie
odcinka ST o 1 mm w odprowadzeniach Il i aVF.

Ujemne zatamki T w odprowadzeniach Ill i aVF.

nak powodowac reakcje alergiczne [11, 12]. W opisanym
przypadku nie zastosowano ASA ani statyny, gdyz nie
podejrzewano miazdzycowej etiologii niedokrwienia.
Z tego wzgledu nie zdecydowano sie takze na wykonanie
koronarografii w trybie pilnym. Wobec szybkiej poprawy
klinicznej, bez nawrotu dolegliwosci, przy prawidlowym
obrazie echokardiograficznym i braku istotnych czynnikow
ryzyka sercowo-naczyniowego, zastosowano u chorego
postepowanie farmakologiczne. Na podstawie dostepnego
piSmiennictwa jest to akceptowane u mlodych oséb, bez
czynnikéw ryzyka choroby wienicowej, u ktorych obser-
wowano dobrg reakcje na leczenie [13]. Chory zostal
skierowany do referencyjnej Poradni Kardiologicznej
celem oceny migsénia sercowego oraz tetnic wiencowych
w MRI, nieinwazyjnego badania obrazowego, ktére wraz
z angio-TK tetnic wiencowych i scyntygrafig stosowane
byly w diagnostyce chorych z zespotem Kounisa [13, 14].
Nalezy podkresli¢ stabg jeszcze znajomosci tego zespolu,
brak standardéw postepowania, role szybkiej diagno-
styki, oceny komponenty alergicznej i niedokrwiennej
oraz odpowiedniego leczenia. Znajomos¢ tego zespolu
jest waznym elementem diagnostyki réznicowej ostrych
incydentéw wiencowych i reakeji alergicznych, dlatego
powinna by¢ uwzgledniana w praktyce klinicznej zaréwno
przez internistéw, kardiologow, alergologdw, specjalistow
medycyny ratunkowej i intensywnej terapii [15, 16].
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